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BCTYII

JlucriepcHl CUCTEMM HaA3BUYAMHO LIMPOKO MOIIMPEH] B npupoxi. Benuuesne
3HAQ4YE€HHSI BOHU MAlOTh 1 B Cy4acHii TEXHIII].

JlucriepcHi CUCTEMH 1 KOJIOITHO-XIMIYHI SIBUINA CIIOCTEPIraroThCS JAICKO 3a
Mexamu 3emil. SIK BIAOMO, MIDK30psSiHa MaTepisl CKIAJAEThCS TOJIOBHUM YHHOM 3
ra3i 1 MUy, OIpUYOMY 3a JOIMOMOI'OKO CIOCTEPEXKEHb 32 MOTJIMHAHHIM CBITIAa OYJI0
[OKa3aHo, 1110 PO3MIp MOPOIIMHOK, 1[0 MICTATHCS B KOCMIYHOMY MPOCTOPI, 3a3BHYail
He nepesuinye 30 MKM, TOOTO TOPOIIMHKY MalOTh TUIIOB1 KOJIOTAHI pO3MIPH.

KomeTn, mo € ra3oBO-IMJIOBUMH XMapaMmH, €, TaKUM YUHOM, KOJIOCAJIbHI
JUCIIEPCHI CUCTEMH, a XapaKTEpHE CBITIHHA KOMET, 1[0 BUHHMKA€ B pe3yJbTarl
OCBITJICHHSI HAWPIOHIIIKUX YacTOK npomMeHsiMU COHIIS, € HI YAM 1HIIHUM, SIK IPOSBOM
CBITJIOPO3CIIOBAHHS. 3aJUIIAETHCA JOKM HESICHMM, YUM OOYMOBJIEHO TpHUBaJe
ICHYBaHHSI KOMET - BEJIMYE3HOIO PO3PIIHKEHICTIO KOCMIYHOI ra30BO-MUJIOBOI XMapH 1
MaJIOI0 YacTOTOI0 3yCTpiUell OKpEeMHX YacTOK OJUH 3 OJHUM, ab0 BIJHOCHOIO
arperaTuBHOIO CTIMKICTIO CHUCTEMH, IO BHU3HAYAETHCA SKUM-HEOYyJb UYMHHHKOM,
HAMpUKIA] EJICKTPUYHUM 3apsIOM 4YacTOK, SKHA MOKE€ BHUHUKATH BHACIHIJIOK
ajcopOuii MUIOBMMM 4YacTKaMu 10HIB. Sk Oylio BCTaHOBIEHO, B KOCMIYHOMY
IPOCTOP1 MICTUTHCS BEJIMKa KUIBKICTH 10HIB, IO YTBOPIOIOTHCS B PE3yJbTaTi i
PI3HMX BUIIPOMIHIOBaHb Ha MOJIEKYJIU Ta3iB.

[IpoGnema CTBOpEHHsSI COHAYHOI CHUCTEeMH, abo, NpUHAMHI, Tpobiema
YTBOPEHHS IJIaHET, HaBKOJIO COHIM TaKOX Mae€ MpsiMe BIJHOIICHHS JI0 KOJIOiITHUX
SIBUIII, 10 BiMidaB me Apeniyc. 3a KocMoroHiYHUME ysBieHHsMu Keiinepa, FOpw,
B.I'. ®ecenkoBa, COHsIYHA CHUCTEMa YTBOPHUJIACS 3 Ta30BO-MUJIOBOI PEYOBUHM. 3T1THO
OJIHIET 3 Teopilt yTBOpeHHs IuiaHeT, po3BuHeHOot0 O.1O. [lIMmigTOoM, NIaHeTH BUHUKIU
3 Ta30BO-MIJIOBOT XMapH, 3axoruieHoi COHIeM, OCKUIBKH BiZJOMO, IO B TPOCTOPI
Hamioi ['anakTuku icHye 6€31114 TaKuX XMap.

3emsist 1 BOmOWMH, a Takoxk armocdepa, mo iX OTOUye, € AUCTIEPCHUMHU
cucteMaMu. BOHU MOCTIHHO MIHSAIOTHCS, IPUUOMY 111 3MIHM BUKIIUKAE cama IpHUpo/a.
Piuku mianeTu mopivHO mepeMilarTh 16 MIpA. TOHH, a BITpU BUIYBaKOTh 110 2.5
MiIpA. ToHH nopoau (EBepecT MicTUTh NMPUOJIM3HO TakKy K KUIBKICTh HOPOJAHM), SIKaA

NEPETBOPIOETHCS HA TBEP/I1 YACTKU AUCTIIEPCHOI (ha3u.



PREFACE

Dispersion systems is widely distributed in nature. They have great importance
in modern engineering.

Disperse Systems and colloid-chemical phenomena observed far beyond Earth.
As you know, interstellar matter consists mainly of gas and dust, and through
observation by light absorption has been shown that the size of dust particles
contained in outer space, typically less than 30 microns, that dust particles have
typical colloidal dimensions.

Comets, which are gas-dust clouds is thus enormous dispersion systems, and
luminescence characteristic of comets, resulting lighting smallest particle rays of the
sun, is nothing but a manifestation of light scattering. It remains unclear until what is
due to the continued existence of comets - huge sparsity cosmic gas and dust clouds
and low frequency of meetings of individual particles with each other or relative
aggregative stability of the system, defined by some factor, such as electric charge
particles, which may be due to adsorption dust particles ions. It was found that in
outer space contains a large number of ions formed as a result of radiation on

different gas molecules.

The problem of creation of the solar system, or at least, the problem of the
formation of planets around the sun also relates to the colloidal phenomena
vidmichav Arrhenius yet. For cosmogonic ideas Kuiper, Jura, V.G. Fesenkov, solar
system formed from gas and dust material. According to one theory formation of
planets, developed O. Schmidt, the world emerged from the gas and dust clouds,
captured the sun, since it is known that in the space of our galaxy, there are many
such clouds.

Earth and water, and the atmosphere that surrounds them is dispersed systems.
They are constantly changing, and these changes is nature itself. Rivers planet
annually transfer 16 billion tons. And winds blow up to 2.5 billion. Tons species
(Everest has about the same number of species), which is converted into solid

particles dispersed phase.



TakuMu K YacTKaMHM CTalOTh TAKOXX NWJIOK, HACIHHS 1 3aJMIIKA POCIHUH.
Aepo3oi B arMoc(epi BUHUKAIOTh 32 paXyHOK XIMIYHUX peakIliii(3a y4acTi KHUCHIO,
BYTJIEKHMCIIOTO 1 IHIIMX ra3iB) 1 BYJKAHIYHUX IPOLIECIB.

TBepaa 30BHIITHSA 000JI0HKA 3eMJIi 3aBTOBIIKH 10 70 KM yTBOPIOE 36MHY KOPY,
gKa € JANCIEPCHOI0 CHUCTEeMOI0. BepxHsS dYacTMHa 3€MHOI KOpPH CKIIAJA€eThes 3
0CcaZioBUX MOPiA, cepedaHsi GOpMY€eThCs TUIBKM Ha MAaTEPUKaX 1 YTBOPIOE TPaHITHUM
map, 1, HapemTi, HIKHS YacTUHA MPEACTaBIA€ CYIUIbHUI 0a3aibTOBHUM IIap.
OcanoBi MOpoau 3eMHOI KOPH CKJIAJAIOThCS 3 OKPEMHUX YacTOK abo arperarisB, MiX
SKUMU € TIOPOBHM mpocTip. ['paHiTHI opoau 1 6a3aidbT BITHOCITHCS 10 TUCIIEPCHUX
cuctem T/T.

Hanpa 3emni MaroTh He3niueHl OaraTcTBa, SKUX HaJleXaTb NPUPOIHI
konanuau. Kawm'sue Byruwia, HadTa, pyna, Topd 1 1HIII KOPUCHI KOMAJUHU €
CKJIQJIHUMHU JHUCIIEPCHUMH cucTeMamu. Kam'sHe Byrijuig, HampukiIad, HEPiIKO
MICTUTh B JpiOHOJUCIIEPCHOMY CTaHI CIPKOBMICHI MiHEpaid, HaW4acTiIle MipuT,
CIIIM POCIMHHMX 3aJMIIKIB Ta 1H. YacTMHA KOPUCHUX KOMAJIMHHU 3yCTPIYAETHCS B
CaMOpOJHOMY CTaHl, HAIMpPUKIAJ, Yy BUIJSAII PO3CHUIIB. 3 YHCIA CaMOPOIHUX
€JIEMEHTIB B KOJIOiITHOMY CTaH1 BiloMi cipka 1 Byriienb. Konoiguuii cran xapakTepHo
TaKOX YISl MUIIT'SIKY, 30J10Ta 1 TUTATHHHU.

BepxHs dacTuHa 3eMHOT KOpH - TIOYBA 1 TPYHT - € CKIQAHUMH JUCIIEPCHUMHU
cuctemMaMu. CBO€EPIIHICTb TPYHTY SIK JIUCIIEPCHOI CHUCTEMU BU3HAYAETHCS
PO3ApOOJICHUM CTAaHOM 1 PI3HUM CHIiBBIIHOLIEHHSM TphOX (pa3 : TBEpO0I0, PiIKOIO 1
ra3onoAioHoI0.

['pynTH 31aTHI ancopOyBaTH 1 yTPUMYBaTH 3HAYHY KUIBKICTh ra3iB, Mapu BOJIH,
OpraHiYHUX 1 HEOPTaHIYHUX PEYOBUH. AJCOpOIiiiHA 3/1aTHICTh TPYHTIB BUBHAYAETHCS
TOJIOBHUM YMHOM TPYHTOBUMH KoJioigamu. [ pyHTOBI KOJIOIMM MPEACTABISIIOTH TITBKH
JesIKy YaCTHHY TPYHTY SIK CKJIQJHOI JUCIIEPCHOI CHCTEMHU. Y TIWHUCTHX TPYHTaX Iis
yactuHa ckianae 10 50% Big macu TpyHTY, B CyriIMHHHUX - A0 30%, B mimjaHux -
Timbku 3%. Komoimu rpyHTy MaioTh pi3HY TMOTJMHAIOYY 3JaTHICTH 1 JIETKO
ancopOytots iomm K', Na*, Ca*, Mg”*, NH,", H® o moBHoro HacuueHss.

. . 2 . .
YopHO3eMHI TPYHTH TIOTJIMHAIOTH NepeBaxHo ioHM Ca”’, a Mim30mmcTi - 1e Takox

H'iAls",



These particles are the same as pollen, seeds and plant remains. Aerosols in the
atmosphere are due to chemical reactions (involving oxygen, carbon dioxide and
other gases) and volcanic processes.

The solid outer shell of the Earth to 70 km thick crust forms, which are
dispersed system. The upper part of the crust consists of sedimentary rocks, the
average is formed only on the mainland and forms a layer of granite, and finally, the
lower part represents a continuous layer of basalt. Sedimentary rocks of the crust are
composed of individual particles or aggregates between which is pore space. Granite

and basalt rocks to disperse systems include T/ T.

Earth's interior are countless wealth, which include natural resources. Coal, oil,
ore, peat and other minerals are complex dispersion systems. Coal, for example, often
contain fine state of sulfur minerals pyrite often, traces of plant residues and others.
Some minerals found in the native state, such as placers. Among the native elements
in colloidal sulfur and carbon are known. Colloidal state is also characteristic for

arsenic, gold and platinum.

The upper part of the crust - Soil and soil - are complex dispersion systems. The
peculiarity of the soil as determined by the disperse system as fragmented and

different ratios of three phases: solid, liquid and gaseous.

Soils are able to absorb and hold a significant amount of gas, water vapor,
organic and inorganic substances. Adsorption capacity of soil is determined mainly
by soil colloids. Soil colloids are just some of the soil as a complex disperse system.
In clay soils figure of 50% by weight of soil, loam - up to 30% in the sand - only 3%.
Soil Colloids have different absorptive capacity and easily adsorb ions K *, Na *, Ca®
* Mg?*, NH, ¥, H * to full saturation. Chernozem soils absorb mainly Ca?* ions and

podzolic - even as H* and AI**.



AncopOoBaHi KaTiOHM poOnsATh Oe3mocepeqHiii BIUIMB Ha 3pPOCTAHHA 1
PO3BHTOK KYJIbTYPHHX POCIMH. Tak, MOBHe HacuueHHs rpyHTy ionamu K', Na' i
Mg®* mpmsBomuth m0 3armGemi pocimH. HasBHiCTH ke IMX iOHIB B TpyHTI B
HEBEJIMKUX KUIHKOCTSX, HABIMAKH, HAa 3POCTaHHI 1 PO3BUTKY POCIUH IMO3HAYAETHCS
cipusitiuBo. Hacuuenicts rpyHTy iomamm Ba”*, Ni®*, Co®" i Cu®" BusBmmacs
3ryOHOI0 1715 yCiX KyJbTyp. KaTioHM rpyHTY J€rko BCTYyNarOTh B 10HHUWA OOMiH. 3a
PaxyHOK IIbOT'O IPOIIECY 3MIHIOIOTHCSA CKJIaJ] 1 1I0HOOOMIHHI BJIACTUBOCTI TPYHTOBHX
KojoifgiB. I['pyHTH sK CTPyKTypoBaHI CHUCTEMH 3JIaTHI JO0 HaOpsKaHHA 1
reyieyTBOPEHHS.

Posmip 1 dopma dYacTok TpyHTy, pa3oM 3 iX MPUPOJIOI0, BU3HAYAIOTH
BOJOIIPOHUKHICTD 1 OTJIMHIOBAJIbHY 3JaTHICTh TPYHTY. Ilicku, 110 MarOTh HEBHCOKY
JUCIIEPCHICTh, JIETKO MPOMYCKAIOTh BOJY, BHUCOKOJUCIEPCHI XK TJIMHU, HaBIAKH,
nobpe yTpuMyrTh Bojory. I[IpucyTHICTh JIyriB MIABUILYE AUCIEPCHICTh 1
riaApodUIBHICTh TPYHTIB. B MPOTHIIEKHICTD ITbOMY COJII KaJIBIIIF0 KOATYJIIOIOTh TPYHT
1 3HIDKYIOTB ii riipodibHICTh. Ha 11bOMy 3aCHOBAaHO BamiHYBaHHS TPYHTY, BXKHUBaHE
IUIA TOTO, MO0 3HM3HWTH 3AATHICTh TPYHTY YTpHUMYyBaTu Bojory. OcTaHHIM YacoMm
IIIPOKO 3aCTOCOBYIOTHCS TaK 3BaHI areHTH, M0 CTPYKTYPYIOTh, HA OCHOBI TIOJIIMEPIB,
BHECCHHSI SIKUX B TPYHT YCyBa€ €po3ito 1 Hajlae TPYHTY Oa)kaHi BIaCTUBOCTI.

VY piuKOBUX BOJOIMAaX MICTSTBHCS YaCTKHM KPEMHE3EMY, INIMHUCTHX MIHEpAiB,
TYMYCOBUX PEYOBHH, OKCHIIB 3ajli3a, KapOOHATIB KaJbI[I0 1 MarHilo. Y o3epax i
CTaBKax CYCIEH3is yTBOPIOETHCS 3 MPUPOJHOTO MyJIy. Y MOPCBKY BOJAY PpiuKd
NPUHOCATHh MIHEpaJIbHI 1 OPTaHiuHI YaCTKH; BOHU JIOTIOBHIOIOTHCS KUBUMH 1CTOTAMU
- OakTepisiMHU, MJIAHKTOHOM. Y BOJIl OKEaHIB KOJIOIAHI PO34YMHH 1 rpyOi CycreHsii
bOpMYIOThCSI TMPOAYKTAMH SKUTTEISUIBHOCTI OPraHi3MiB 1 PO3KJIAJaHHs MICHs iX
3aruoeni.

YTBOpEHHS JCNBT MPH BIIAJaHHI PIYOK B MOpI 3HAYHOIO MipOI0 € KOJIOTTHUM
nporecoM. Y TIPICHIA BOJI PiYOK 3a3BHYAll MICTHTHCS BEIWYE3HE UYHCIIO 3BAKCHHUX
MIHEpAJIbHUX YaCTOK 3 po3MipamMu, OJU3bKUMHU 10 KosnoigHuX. L{i gacTku maroTh

EJEKTPUYHUM 3apsijl, sIK 1 OUTBIIICTh KOJOITHUX YaCTOK.



Adsorbed cations have a direct impact on the growth and development of crops.
Thus, complete saturation of the soil ions K*, Na* and Mg? * results in the death of
plants. The presence of these ions in the soil in small quantities, by contrast, the
growth and development of plants affects favorably. Saturation of soil ions Ba® *,
Ni?*, Co® " and Cu®* was detrimental to all cultures. Cations soil easily come in ion
exchange. By changing the composition of the process and ion exchange properties of

soil colloids. Soils as structured systems capable of swelling and gelling.

The size and shape of the particles of soil, with their nature, determine
permeability and pohlynyuvalnu capacity of soil. Sands with low dispersion, easy to
pass water, highly dispersed clay is rather good at keeping moisture. The presence of
alkali increases the dispersion and hydrophilic soils. In contrast, calcium coagulate
the soil and reduce its hydrophilicity. This is based liming soil, used to reduce the
ability of soil to retain moisture. Recently, widely used so-called agents that structure,
polymer-based, making the soil which eliminates erosion and soil provide desired

properties.

In river waters contained particles of silica, clay minerals, humic substances,
iron oxide, calcium carbonate and magnesium. In lakes and ponds suspension formed
from natural silt. In sea water the river brings mineral and organic particles; They are
complemented by living creatures - bacteria, plankton. The water of the oceans
colloidal solutions and suspensions formed crude products living organisms and

decomposition after death.

The formation of deltas at the confluence of the rivers into the sea is largely a
colloidal process. In fresh water rivers typically contains a huge number of suspended
mineral particles with dimensions close to the colloid. These particles have electric

charge, like most of colloidal particles.



[Ipn BmagaHHi pidOK B MOpPI B pe3yJbTaTl 3MIMICHHS PIYKOBOi BOAM 3
MOPCBHKOIO, TaKO, IO MICTUTh 3HAYHY KIJIBKICTh €JIEKTPOJITIB, 3BaXKEHI YaCTKH
BTPAYaIOTh CTIMKICTh, 3JIMIIAKOTHCSA OUH 3 OJHHUM 1y BUIJISI arperariB OCiIatoTh Ha
JTHO, YTBOPIOIOYH MUTHHH.

MalyTh, HEMa€e >KOJHOI Taldy3l HMPOMHCIOBOCTI, SiIka B TOMYy abo0 1HIIOMY
CTyNEHI He Majia O cmpaBu 3 AUCHEPCHUMH CHCTEMaMH 1 KOJOIiMHO-XIMIYHHUMU
npouiecamu. Hanpukman, 3aBgaHHSM MeTalypra € OTpUMaHHS MeTainy 3
ONTUMAJIBHOIO MIKPO- 1 YJIbTPaMiKpOCTPYKTYpPOIO, IO 3/1MCHIOETHCS BBEACHHSIM B
CIUTAaB TEBHUX MPHUCAAOK. Y METao00pOoOHI MPOMHUCIOBOCTI Taki MPOILECH, SK
3arapTyBaHHs, BIJNad 1 IUTIOMICHHS, TaKOXX MalTh Ha METI 3MiHa B MHOTPIOHOMY
HanpsiMi MIKPOCTPYKTYPH METaIy.

Kepamiyne BUpOOHUIITBO HAUTICHIIIIUM YHHOM IIOB'sI3aHE 3 KOJOITHOIO XIMIEIO,
OCKIJTbKM OCHOBHAa CHpPOBMHA I[bOTO BHUPOOHMIITBA - TJUHSAHE TICTO €
KOHIIEHTPOBAHOIO CYCIEH31€I0 TipaTOBaHUX CHJIIKATIB altoMiHIO. [CTOTHO, IO
SKICTh TJIMHU BU3HAYAETHCS OUTBINE (PI3MUHMMHU BJIACTUBOCTSIMH 11 4acTOK (po3Mip,
dbopma, cTaH MOBEPXH1), HIK XIMIYHUMHU BIACTUBOCTSIMHU.

[MHY BUKOPUCTOBYIOTHCS TAKOXK SK KOMIIOHEHTH PO3YHMHIB mpu OypiHHI,
3aCTOCOBYIOTBCA B AKOCTI KaTaii3aTopiB ab0 HOCIIB Karaji3aTopiB, OCyIIyBayiB 1
OCBITJIIOBAaYIB PI3HUX pIOUH, TMOYMHAIOYM 3 BHUHA 1 3aKIHUYIOUM HPOIyKTaMU
HadTONEPEpOOHOT MPOMHCIOBOCTI.

Jly’Ke MHPOKO BUKOPUCTOBYIOTHCS JUCIIEPCHI CHCTEMH B SIKOCTI OYIiBEITBHUX
matepiamB. @yHnaMmenTanbHi nociimkenns [1.A. Pebinaepa 1 #oro mkoiau B o0macti
B'SDKYYHMX 3aC001B MPUBENU J0 CTBOPEHHSI KOHCTPYKIIMHUX MaTepialiB, M0 MaioTh
M1JIBUILICHY MIIHICTb 1 PSAJT IHIIUX [[IHHUX BJIACTUBOCTEH.

3 BHKOPHUCTAHHSM JUCIEPCHUX CHUCTEM 1 KOJOITHO-XIMIYHUX TMPOIIECIB
MOB's3aHI 1 BUPOOHMIITBA, IO MEPEPOONISIOTh OpraHiyHy cUpoBUHY. Hampukian,
TEXHOJIOTiSI OTPUMAHHS Tarepy BKIIOYAE TIPOIECH MHUCIIEPTYBaHHS POCIMHHOTO
BOJIOKHA, TMPUTOTYBaHHS IHCIEPCIH PI3HUX MPOKICIOIYMX areHTiB (kaHidoi,
ITYYHUX CMOJI, Kay4dyKy) 1 BIJKJIQJ€HHS Ha MOBEPXHI MOJAPIOHEHOr0 BOJOKHA B
pe3yJabTari il eJIEKTPOIITIB YACTOK LUX JUCIEPCIH, 1110 KOAryJyloe, 10 HAJIA€ Manepy

PSA IIHHUX BJIACTUBOCTEH.



At the confluence of the rivers into the sea as a result of the mixing of river
water with sea, deemed to contain significant amounts of electrolytes, suspended
particles lose stability, clump together and form aggregates settle to the bottom,
forming shoals.

Perhaps no industry, which to some extent had to deal with dispersed colloidal
systems and chemical processes. For example, the task is to get metallurgist metal
with optimum micro and ultramikrostrukturoyu that you enter in the alloy certain
additives. In the metal industry processes such as tempering, annealing and rolling is

also intended to change in the right direction microstructure of metal.

Ceramic production is closely associated with colloid chemistry as the main raw
material of production - clay dough is concentrated suspension of hydrated silicates
of aluminum. It is essential that quality clay is determined more physical properties

of particles (size, shape, surface condition) than chemical properties.

Clays are also used as a component in drilling mud, used as catalysts or catalyst
carriers, dryers and lighting of various liquids ranging from wine and finishing

products refining industry.

It is widely dispersed systems are used as building materials. Fundamental
research PA Rebinder and his school in astringents led to the creation of structural

materials with high strength and a number of other valuable properties.

Using dispersion systems and colloidal chemical processes and related
production, processing organic materials. For example, the technology of paper
making process involves dispersing plant fiber preparing dispersions of different
sizing agents (resin, synthetic resin rubber) and deposition of chopped fibers on the
surface as a result of these electrolytes particle dispersions that coagulates, giving the

paper a number of properties.



dapOyBaHHS BOJOKHA 1 TyOJIEHHS IIKIPU € TaKOXK MPHUKJIAJAOM TEXHOJOTIN, Je
OCHOBHY pOJIb TPalTh KOJOiAHI Tpouecu. PapOyBaHHS 1 TyOJieHHS MOJSTae B
audysii KomoimHuX YacToKk OapBHUKAa a00 ayOuTens B TKaHMHY a0oO TOJNHHY, B
KOAryJsiiii UX YacTOK MPU 3ITKHEHHI 3 €JIEeMEHTapHUMH BOJIOKHaMH 1 y (ikcarrii
3K0aryJ»0BaHMX YacTOK Ha €JIEMEHTAapPHHUX BOJIOKHAX.

VY BUPOOHUITBI CUHTETHYHOI'O Kay4dyKy, TyMH 1 IUIACTMAC KOJIOiJHI MPOLECU
IpalOTh BAXIWBY poyib. Tak, eMyJbCHBHA TOJIMEpHU3allisi, B PE3yJbTaTi SKOi
OTPUMYIOTh JUCHEPCli CUHTETUYHMX KaHYYKIB (CMHTETHYHI JATEKCH), 1€ MPOLEC -
0 TPOTIKa€ B KOJOiMHIM cuctemi. ['yma 1 pi3HI TjacTMacu 3a3BUYail MICTATH
HaWpiOHINII YacTKH MiHEpPAJIbHUX HAIMOBHIOBAYiB, IOTPIOHI BJIACTHUBOCTI, IO
HAJAI0Th iM, 1 TOMY TOBUHHI PO3IJIATUCS K TUCIIEPCHI CUCTEMMU.

OcHOBHOIO ormeparlli€ero BUpOOHUIITBA JIakiB 1 Ppapd € moapiOHEHHS MIrMEHTIB Yy
BIJIMOBITHUX CEPENIOBUILAX O MOKIMBO OLIBII BUCOKOI Mipu aucnepcHocTi. Komip 1
KpHUIoUua 37aTHICTH JIakiB 2060 ¢dapd BETUKOI0 MIpOI0 3aJeKaTh BiJl PO3MIPY YaCTOK
MITMEHTY.

barato ocHOBHHMX omnepauii y (apMalneBTHYHIM MPOMHCIOBOCTI € MO CYyTI
KOJIOIIHUMHM TIPOLIECaMH, a Mpenaparu, 110 BUTOTOBISAIOTHCS, y OLIBIIOCTI CBOIH -
JUCIIEPCHI CUCTEMHU(TIOPOILIKH, EMYJIbCli, CyCIeH31i, 30JIH).

PocnuHHiI 1 TBapuHHI OpraHi3MHM CKJIAJalOThCA 3 PO3UYMHIB 1 XOJIOJIIIB
BUCOKOMOJICKYJISIPHUX 3'€qHaHb. Tomy O10XiMis 1 MEIUIIMHA HAWUTICHIIIMM YHHOM
noB'si3aHa 3 XIMI€O JUCHEpCHUX cucteM. [lomMiTUMO Takox, 1m0 OaraTo
TEXHOJIOTIYHUX TIPOIIECIB XapuyoBOi TMPOMHUCIOBOCTI TO CYTI € KOJOIMHUMH
nporiecamMu. Y xiibomneKkapchbkiii MpOMUCIOBOCTI IPU MPUTOTYBAHHI TiCTa BETMYE3HE
3HAYEHHS MaloTh SBUIA HAOpsIKaHHA, a MPU BUIIIKaHHI XJ10a - SBUIIA KOATYJISIII.
[IpurotyBanHs MaprapuHy, COyCiB 1 MalOHE3IB € He IO IHIIe, SK MPOoIec
e€MYJbI'YBaHHS. Y MOJIOUHIN MPOMHUCIOBOCTI OTPUMaHHS KHCJIOTO MOJIOKA i CHPY €
IpoIIecoOM KoaryJssiii i cuaepesucy. Hapemrri, 3acomtoBaHHs 1 BapiHHS M'sica TaKOX
3BOJATHLCS JI0 SIBHII KOAryJIsiii a0o, TOUHIIIe, IeHaTypallii O1JIKiB.

Ha aucnepchi cucremu Tppox cep 3emill - BEpXHIO YaCTHHY 3€MHOI KOpH,
HOBITPS 1 BOMY - YMHUTH [iI0 JtOJMHA. B Xomi BUpOOHMYOI AISUIBHOCTI JIOAEH

IIOPIYHO TIepeMimaeTbes A0 10 MuIp/. TOHH PI3HKUX MOPIJ 1 TPYHTY.



Painting fibers and leather tanning technology is also an example where the
main role is played colloidal processes. Dyeing and tanning is the diffusion of
colloidal particles or dye the fabric of tannins or holynu in coagulation of particles in
collisions of elementary fibers and fixing zkoahulovanyh elementary particles in
fibers.

In the production of synthetic rubber, rubber and plastic colloidal processes play
an important role. Yes, emulsion polymerization, resulting in dispersion are synthetic
lash (synthetic latex), this process - which takes place in a colloidal system. Rubber
and Plastics usually contain various tiny particles of mineral fillers useful properties

that provide them, and therefore should be treated as dispersed systems.

The basic operation of the production of varnishes and paints are grinding
pigments in appropriate environments to perhaps a higher degree of dispersion. Color
and opaque paints or varnishes capacity largely depend on the particle size of the
pigment.

Many basic operations in the pharmaceutical industry is essentially colloidal
processes, and preparations are made, for the most part - dispersed systems (powders,
emulsions, suspensions, ash).

Plant and animal organisms consist of solutions and gels macromolecular
compounds. Therefore, biochemistry and medicine are closely linked to the chemistry
of dispersed systems. Note also that many processes food industry is essentially a
colloidal processes. In the baking industry for making dough great importance
swelling phenomena, and baking bread - the phenomenon of coagulation. Cooking
margarine, sauces and mayonnaise is nothing like emulsification process. In the dairy
industry get yogurt and cheese is a process of coagulation and syneresis. Finally,
salting and cooking meat also reduced to coagulation phenomena or, more precisely,

denaturation of proteins.

In dispersed systems three areas of the Earth - the upper crust, air and water -
does effect people. During the production activities of people moved annually to 10

billion.



Cromu BXOAWTH 3100MY BHUKOMHUX 1 OYJIBEIbHUX MaTepialliB, BUKUIA 1
BUHECEHHS MMOPOXKHBOT MOPOJIU, 30KpEMa, MPU BCKPUITHUX poOOTaX, MepernaxyBaHHs
NOCIBIB, CHOPYIDKEHHS KaHaiiB, rpedenb, Oopir, OyAiBenb, BHIMKa TPYHTY i
dbyHIaMEeHT 1 TaK Aaui

VY CBITI HIOPOKY B pe3yJibTaTl 3ropaHHs MajMBa BUKHUAAETHCA B arMmochepy
outbmie 100 MIH. TOHH TBEpAMX PEYOBMH 1 MOHAJ | MIIH. TOHH ra3omofioHux. Y
NepepaxyHKy Ha Jylly HaceleHHs IIOPIYHO CKymuyeThess Ounpiie 500 kr
MIPOMUCIIOBUX 1 MOOYTOBUX BIJXOJIIB, SIKI 3JIMBAIOTHCSA y BOJOWMHM, BUKHUJIAIOTHCS B
MOBITPS, CKIAMYIOThCS Yy BiABaJHM. Y OUIBIIOCTI CBOIM BIAXOAW - II€ JHUCIEPCHI
CUCTEMHU.

Bona BuTpadaeThCcs TIOABMU Y BEIMUYE3HUX KITBKOCTAX - 0 7 MJPI. TOHH
II0JICHHI, 1110 32 00'€MOM €KBIBaJICHTHO CTOKY BOJIM B MOPI1 JIO JECATH TaKUX PIUOK SK
Bosara. Boga B npupoaHux BojaoWMax 3a0pyJHEHa, y TOMY YHCII 1 YacTKaMu, IO
CTaHOBJISTH THUCTIEPCHY (azy. BoHu yTBOpIOIOTH muctiepcHi cuctemu tuiy T/P, P/P, a
iHoxi 1 I'/P. Yacrinie yTBOPIOIOTHCS CKIIAHI TUCIIEPCHI CUCTEMHU.

binpmoro Miporwo, HDK NpUpoJa, 3a0pyJHEHHIO BOJM «JI0IOMAarae» cama
mroauHA. Tpu 4YBEpTI CMOKWMBAHOI BOJM TOTIM TMEPETBOPIOEThCA Ha cTOKH. O0'em
CTOKIB OOYHMCIIOETHCS MUIbsipaMu KyOoMeTpiB B 100y. [loTpamistoun y BogoWMu,
BOHU, y CBOIO uepry, 3a0pyaHwootorh ix. Ha nni piukum Iloromak, Ha siKkiit
po3TaioBaHuii BammHATTOH, 1map BIX0IB, 10 3JICKAINCS, T0CATa€E 3-X METPIB.

Ocgita, 0COONMMBOCTI 1 pyHHYBaHHS JAWCICPCHUX CUCTEM, IO 3HAXOMATHCS B
TphOX chepax 3emiti, HEPO3PHUBHO TMOB'sI3aH1 3 MPOOIEMOI0 0XOpoHHU AOBKILIL. Cepen
XIMIYHMX JUCHUIUIIH KOJIOIHA XiMisl B MM mpoOieMi Biirpae BaXJIMBY posib. BoHa
BU3HAYAETHCS HE JIMIIE TUM, IO BOJA, OBITPS, YACICHHI BUKUU, CTOKH 1 BIIXOIU €
JTUCIIEPCHUMH  CHCTEMaMH, aJie 1 Ti€lo 0OCTaBHHOIO, IO 3a JOIOMOTOI METO/IIB
KOJIOTAHOT X1Mii CTBOPIOETHCS MOXKJIMBICTh HE JIOMYCTUTHU 3a0pyHEHHS TPhoxX cdep,

BUTSATHYTH 0arato I[iHHUX MPOJYKTIB 1 CTBOPUTH O€3B1IX0H1 TEXHOJIOTI].



Tons of rocks and soil. This includes fossil prey and building materials,
emissions and waste rock removal, particularly when stripping works
perepahuvannya crops, construction of canals, dams, roads, buildings, excavation of
soil under the foundation, etc.

In the world every year as a result of combustion into the atmosphere more than
100 million. Tons of solids and more than 1 min. Tons gases. In terms of per capita
annually collects more than 500 kg of industrial and household waste, which merge
into the water, released into the air, stored in piles. Most of the waste - is dispersed

systems.

Water consumed by people in large quantities - up to 7 billion. Tons daily,
which is equivalent to the volume of water flow into the sea to ten rivers such as the
Volga. Water in natural waters contaminated, including particles that are dispersed
phase. They form a dispersed system of T / R, R / R, and sometimes H / P. More
often formed complex dispersion systems.

To a greater extent than nature, water pollution "helps" the man. Three quarters
of the water consumed is then converted into drains. Volume of wastewater billions
of cubic meters per day. Getting into the water, they, in turn contaminate them. At the
bottom of the Potomac, which is Washington layer of waste zlezhalysya reaches 3
meters.

Education, especially the destruction and dispersion systems located in three
areas of the Earth, is closely related to the problem of environmental protection.
Among chemical disciplines colloid chemistry in this issue is important. She is
determined not only by water, air, numerous emissions, effluents and waste is
dispersed systems, but also the fact that using the methods of colloid chemistry
creates an opportunity to prevent contamination of the three areas to pull a lot of

products and create waste technologies.



TJJABA 1. CHCTEMH 3 TA3ONOAIBHUM JUCHEPCIMHUM
CEPEJJOBUIIEM
1.1 AEPO30JI1

Aepo3zonsimu  HA3WBAIOTh  BUIBHOJWUCIEPCHI CHCTEMH 3  Tra3omnojiiOHHM
JTUCIIEPCIMHUM CEPEIOBUIIEM 1 TUCIIEPCHOIO (Pa3oro, 10 CKIIAAETHCS 3 TBEPAUX a00
PIOIKMX YacTOK. BiAMIHHICTH aepo30JiB Bl JI1030JiB OOYMOBJEHA, MEPEaYyCiM,
PO3PIKEHICTIO 1 MEHIIIOK B'S3KICTIO JIUCIIEPCIMHOTO Ta30BOr0 CEpeoBHINA. ToMy
OpOYHIBCBKHMII pyX B aepo3oJisix BIJIOyBaeTbcsi Habarato OuIbllle IHTEHCHBHO, a
CeIMMEHTAIlldl YacTOK HJe 3HAYHO IIBHJIIC, HDK B J1030J1X. IHIIa 1CTOTHa
BIJIMIHHICTH a€pO30JIiB BiJl JIIO30JIIB MOJISATAE B TOMY, 110 B TA30BOMY CEPEIOBHIIl HE
MOK€ BIJOYBaTUCSl EJIEKTPOJITHYHA AMCOLIALIS 1, OTXKE, HEMOMKJIMBE YTBOPEHHS
noBiitHOro enekrpuyHoro mapy (J2C) 3 10HIB HaBKOJIO YacTOK. Y 3B'S3Ky 3 IUMU
O0COOJIMBOCTSIMU BUEHHSI PO ae€pO030Jii PO3BUBAJIOCS 3HAYHOK MIPOIO CAMOCTIHHO
CBOIMU BJIACHUMU IUISIXaMH.

Knacughikauia aepo3zonie

Aepo3oni  KJIacU(]iKyIOTh IO arperaTHOMy CTaHy JUCHEpcHOi (a3, Mo
JUCTIEPCHOCTI 1 METO/IaM OTpUMaHHS. BUX0asi9u 3 1[HOTO MPUHITUITY, a€PO30JT1 TUIATH
Ha mymanu(P/T’) - oucnepcna paza ckradaemocs 3 kpaneavok piounu, oumu(T/T) -
cucmemu 3 meepoumu yacmkamu i nuny(T/I') - cuctremMu 3 TBEpAUMHU, ajie OUTLIIUMHU
gactkamu. CyiJ MaTH Ha yBa3l, 110 YacTO HA MPAKTHUII «IUM» O3HAYAE CHCTEMY, IO
BUHUKA€E MPU 3rOpaHH] NajauBa 1 MICTUTh SIK TBEPAl YACTKU CaXkl 1 30JIM, TaK 1 PLAKI
YaCTKW MPOAYKTIB MEPETOHKH TMaINBa 1 Kparur BOJAM, IO YTBOPHWIIUCS B PE3yJbTaTi
KOHJIeHcaril mapu Bojau. JlMMH, B SIKUX YacTKU AUCHEPCHOI ¢a3u aacopOyBan
3Ha4YHY KUIbKICTb BOJIOTH 3 aTMoc(epH, OUYEeBUIHO, € OJHOYACHO 1 JAUMaMH, 1
TymMaHamMu. Taki CHCTeMH, BOJIOTA, 1[0 OCOOIMBO YaCTO YTBOPIOETHCS MPU BEITUKOMY
3MICTI, B 3aJuMJIEHIA aTMocdepi HaJ BEJIUKUMHU TMPOMHUCIOBUMH MICTaMH,
HA3MBAIOTHCS aHTTINCHKAM TEPMIHOM «CMOT»(smog - smoke(num) + fog(Ttyman)).

[lo oucnepcrocmi aepo3zoni 3 meepooio oucnepcHorw Gazow po3oinaoms Ha
Oumu 3 yacmramu 6i0 10° 1010 M i muty, po3Mip Y4acTOK AKX 3BHYANHMI Gimbie
10 M. TyMaHH, sIK IPABUIO, CKIANAIOTHCS 3 JOCUTh BEIHKHX KPAIETIbOK PO3MIPOM

Bin 107 10 107 M.



CHAPTER 1. THE SYSTEM OF GASEOUS DISPERSION MEDIUM

1.1 AEROSOL

Aerosol called vilnodyspersni system with gaseous dispersion medium and
dispersed phase, consisting of solid or liquid particles. The difference of aerosols
liozoliv due primarily sparsity and lower viscosity of the dispersion of the gas
environment. Therefore Brownian motion in aerosols is much more intense and
sedimentation of particles is much faster than liozolyah. Another significant
difference from aerosols liozoliv is in a gaseous environment can be electrolytic
dissociation and therefore can not be the formation of the electrical double layer
(DBS) of ions around the particle. Due to these features the teachings of aerosols

largely independently developed their own ways.

Classification of aerosols

Aerosols are classified on the state of aggregation of the dispersed phase and
dispersion methods to obtain. Based on this principle, aerosols are divided into fog (P
| G) - dispersed phase consists of droplets of liquid, smoke (T / T) - a system of solid
particles and dust (T / G) - solid system, but larger particles. Keep in mind that often
in practice "smoke" means a system arising from the combustion of fuel and contains
both solid particles of soot and ash particles and liquid distillate fuel and water
droplets formed by condensation of water vapor. Fumes, in which particles of the
dispersed phase adsorbuvaly significant amount of moisture from the atmosphere,
obviously, is both dymamy, and fog. Such systems, moisture most often formed when
a large sense, a smoky atmosphere of large industrial cities, called the English term

"smog» (smog - smoke (smoke) + fog (fog))

For aerosol dispersion of a solid dispersed phase is divided into smoke with
particles of 10° m and do10™ dust particle size are more usual 10° m. Fogs usually

consist of relatively large droplets ranging in size from 107 to 10 > m.



3a MOXOKEHHSAM CUCTNEeMU 3 2A308UM OUCNEPCIHUM cepedosuuem po30iisaoms, SK i
yci  oucnepcHi cucmemu, Ha oOucnepeayiuui [ KouOencayiuwi. JlucmepramiitHi
aepo30J1i, 10 YTBOPIOKOTHCS MPU MOJAPIOHEHH] TBEPAUX T1I 200 PO3MWICHHSIM PIAMH,
AK 1 J11030J11, OTPUMAaHI MUISIXOM AUCIEPTyBaHHS, MAlOTh JOCUTh BEJIMKI YaCTKH 1, 5K
PaBUJIO, MOJIIUCTIEPCHI. Aep030Jii, OTpUMaHI METOJOM KOHJEHCAIlll 3 epecuYeHOT
napu abo B pe3yJibTaTl XIMIYHUX peakiliii, HaBMaKu, 3a3BUYail € BUCOKOAUCIIEPCHUMHU
CHUCTEMaMHU 3 OJHOPIAHUMHU IO pO3MipaMH dYacTkamu. Y Tabmmmi 1.1 mpuBeneHa
KkJacu@ikalis aepo30JiiB 32 BKA3aHUMU O3HAKaMHU.

Tadoauusa 1.1 Knacudikauis aepo3oJis

Haspa cucremu Tun cucremu | Posmipu yactok, M | Crioci6 oTpuMaHHs
Jnm T/T 10° - 107 KOHIIEHCAIIHUN
ITun T/ >107° JUCTIepralliitHIH
Tyman P/T 107 - 107 KOHJIEHCAIIHHUN
Cwmor P, T/T - KOHJIEHCaIllHHUI

Po3pi3HAI0TE aepo3oii, 10 YTBOPIOKOTBCA B 3€MHIM arMocdepli B pe3yJsbTari
MPOTIKAHHSA PI3HUX MPUPOJHHUX IMPOIECIB 1 OTpUMaHI B Pe3yibTaTi BUPOOHUYOI
JTisbHOCTI JronuHM. [lepini Ha3UBAWOTBCA NPUPOOHUMU, OpYel - MEXHIYHUMU.
TexHiuHI aepo30Jli YTBOPIOIOTHCS B TPOIEC 3100M4i 1 mepepoOKH pyAd, BYTIIA,
NoJpIOHEHHST MaTepiaiiB, BUPOOHUIITBA IIEMEHTY, CIANIOBaHHS NalMBa 1 I1HIIMX
TEXHOJIOTIYHUX TPOIIECIB.

Po3mip i popma wacmok

Aepo30Jli  OXOIUIIOIOTh BEIMKWW Jiama3oH JUCHEPCHOCTI, MPOTE BHUCOKO - 1
rpyboaucnepcHi aepo3oni HecTidki. [lepmii - BHACHIIOK 4acTOro 31TKHEHHS YacTOK
MK CO0OI0 1 B 3aMKHYTIM CHUCTEMI 13 CTIHKaMH, JPYTi - y 3B'SA3KYy 3 BEJIUKOIO
MIBUJKICTIO ceauMenTalii. ToMy IpakTHYHO aepo3odi 3aiimaroTs obmacts 10 - 107
M, SIK BUJIHO 3 IPUBEJACHUX HIDKYE AaHUX(Taomwuis.1.2).

Tabauusa 1.2 Po3Mipu 4acTOK 1eAKMX THIIOBUX A€PO30JIiB

Hasga cucremu Po3mip yacTok, m

Tymau(H,0) 5-107

[Tvn npuponHui 1-10°-1-10"




The origin of the system of gas dispersion medium divided as all dispersed system,
dysperhatsiyni and condensation. Dysperhatsiyni aerosols generated during grinding
of solids or liquids spray as liozoli obtained by dispersing, with large volumes and
usually polydisperse. Aerosols obtained by condensation of supersaturated vapor or
as a result of chemical reactions, however, are usually highly dispersed systems with
uniform particle size. Table 1.1 shows the classification of aerosols for your

symptoms.

Table 1.1 Classification of aerosols

Name system Type of system | Particle size, m Method for getting
Smoke T/G 10-9 - 10-5 condensing

Dust T/G >10-5 dispersion

Fog R/IG 10-7 - 10-5 condensing

Smog R, T/G - condensing

There aerosols formed in the Earth's atmosphere as a result of the flow of various
natural processes and the resulting production of human activity. The first called
natural, the second - technical. Technical aerosols formed during the extraction and
processing of ores, coal, grinding materials, cement, fuel combustion and other

Processes.

The size and shape of particles

Aerosols cover a large range of dispersion, but high - and coarse aerosols unstable.
The first - due to frequent collisions of particles with each other and with the walls of
a closed system, the second - due to high velocity sedimentation. Therefore, almost

aerosols occupied region 10 - 10" m, as shown in the below data (Table 1.2).

Table 1.2 Some typical particle size aerosols

Name system Particle size, m
Fog(H20) 5-10-7
Dust natural 1-10-6 - 1-10-4




Cropu 1 NHJIOK POCIIVH 1-10°-1-107
[TapyBati xmMapu 1-10°-1-10"
JloLoBi XMapu 1:10°-1-10"
Tyman(H,SO,) 1-10°-1-10°
TrOTIOHOBHUI UM 1-107-1-10°
Jlim(P,Os) 5-10°-1-10°

KpuBa po3noaiy 4acToKk B aepo3oii, TOOTO BMICT B HIM YacTOK PI3HUX
paaiyciB, 3alieKUTh BiJl MOXOKEHHS aepo30Jia 1 MPOIECiB, IO BIIOYyBalOThCA B
aepo30J1i micis HOro OTpUMaHHS (arperaiis, KoaJeCleHIIs, 130TepMIdHa IEPErOHKa).

dopMa YacTOK aepo30JiB 3alIeKUTh BiJI arperaTHOTO  CTaHy PEYOBHHHU
nucriepcHoi ¢dazu. Y TyMaHax KparejdbKd PIIMHM IaponojiOHi. Y JUMax 4YacTKu
MOXXYTh MaTH HaWpi3HOMaHITHIIIy (HopMy, HANpUKIAJ, TOJYacTy, IUJIACTUHYATY,
31ipKONOAIOHY. Y IHUMaxX 4acTKU MOXKYTh OyTH 1 CKJIQJIHUMHU arperaTaMu, TOHi SK B
TyMaHax 31TKHEHHsI KpaneslbOoK 3a3BUYail MPU3BOAMTH /10 KOAJECIEHIll 1 yTBOPEHHS
KpaneiaboK OUTBIIIOTO PO3MIpY.

B pesynbTaTi puUXI0CTI(MOPUCTOCTI) YACTOK aepo30Js ysABHA HIIIBHICTH IUX
YaCTOK, BHM3HAYCHA 3a3BHYail MPUWHATHMH CIIOCOOAMM, YacTO 3HAYHO MEHIIC
IIITBHOCTI PEYOBHHHM, 3 SKOI BOHU CKJIAJalOThes. Lle MokHA GayuTH MO 3HAYCHHSX
IIUIBHOCTI YaCTOK JACSAKUX JUMIB, OTPUMAHUX PI3HUMHU MeToaamMu(Taomums. 1.3).

Taoauus 1.3 IinbHICTH YacTOK B AMMAax

PedoBuna [insHicTs p 107, kr/v® Criocib oTpuMaHHs UMY
ICTUHHA 10 3JAa€THCI

30710TO 19.3 0.2-8.0 BUIIAp B y31 BOJIbTA

PryTh 13.6 0.07-10.8 HarpiBaHHs B YOBHUKY

Oxcun margiro | 3.6 0.24-3.48 CHAIIOBAHHSI METAJIEBOTO MarHiro

Xmopug pryTi | 5.4 0.62-4.3 HarpiBaHHs B YOBHUKY

Po3mip 1 hopmy "acTok BU3HAYAIOTH 3a JOTIOMOTO0 3BUYAMHOT MIKPOCKOITI1, YIIbTpa -

a00 eJeKTPOHHII MIKPOCKOMII.



Spores and pollen of plats 1-10-6 -1-10-5
Layered clouds 1-10-6 -1-10-5
Cumulonimbus 1-10-5-1-10-4
Fog(H2S04) 1-10-6 - 1-10-5
Tobacco smoke 1-10-7-1-10-6
Smoke(P205) 5-10-6 - 1-10-6

Curve distribution of particles in the aerosol content in it that particles of

different radii, depending on the origin and aerosol processes occurring in aerosols of

receipt (aggregation, coalescence, isothermal distillation).

The form of aerosol particles depends on the physical state of matter dispersed

phase. In the fog droplets of liquid globular. In dymah particles can have a variety of

forms, such as needle, plate, star-shaped. In dymah particles can be complex units,

while the fog droplets collision usually results in coalescence and formation of larger

droplets.

As a result ryhlosti (porosity) aerosol particles imaginary density of the

particles, defined generally accepted methods, often much less than the density of

matter, which they are made. This can be seen in the density of particles some
smokes obtained by different methods (Table. 1.3).

Table 1.3 The density of particles in the smoke

Substance Density p 10-3, kr/m3 Methods for getting smoke
true it seems

Aurum 19.3 0.2-8.0 evaporation in the arc volts

Mercury 13.6 0.07-10.8 heating in the boat

Magnesium Oxide 3.6 0.24-3.48 burning magnesium metal

Mercuric chloride 54 0.62-4.3 heating in the boat

The size and shape of particles determined by conventional microscopy, ultra -

or electron microscopy.



Cnocoou ompumanus aepo3onie
Ak 1 nus 7103071B, CIIOCOOM OTPUMAaHHS aepO30JIiB JIUIATHCS HA Oucnepeayiumi i
KOHJIeHcalliiiH1. Po3risHemo HailyacTilie BUKOPUCTOBYBAHI JUCIIEprailiifHi CrocoOu.
1. Po30puskyBaHHS po34uHy CTUCIUM moBiTpsaM. Lleit croci6 oguH 3 HaWcTapimmx.
J1ist iioro 311iiCHEHHS] BUKOPUCTOBYIOTh MyJIbBEPU3aTOPHU PI3HUX KOHCTPYKIIIH.
2. Po36pu3KyBaHHS B €ICKTPUYHOMY MOJII. 3a MM CIIOCOOOM aepo30Jli OTPUMYIOTh
TaKUM, 1110 PO3MUIIOBAHHSIM PEYOBHHH 3 MYJIbBEPU3ATOPA, CIOJYUYEHOIO 3 OJHUM 3
MOJIFOCIB JKepesia eeKTPUYHOI Hampyru. Aepo30ii, 0 BUXOIATh, JTOCUTh CTIHKI.
HuHi BUITyCKarOThCS TPOMHUCIIOBI amapaTtu AJiS OTPUMAHHS aepo30JIiB JIKAPCHKUX
PEYOBHUH y TaKHUi cTIOCiO0.
3. Po30pu3kyBaHHS 3a JOMOMOTOIO YJIbTpa3ByKy. Lleil MeTom M0O3BOJISIE OTpUMATH
aepo3071i 3 BUCOKOIO KOHIIGHTPAII€I0 AUCTIepCcHOi (a3u. Moro BUKOPHCTOBYIOTh I
OTPUMAaHHS aepO30J1iB BOJHUX PO3UHHIB aHTUO10THKIB.
4. Po30pu3KkyBaHHS pPIAWH yJabTpaleHTpudyrorw. Y Takui cmocid MokXHa
OTPUMYBATH aep0o30JI1 PiI3HUX BOJHUX PO3UYMHIB B 3HAUHHX 00'€Max.
JucnepramiiiHi METOAM J€XaThb B OCHOBI OTPUMAHHS 1 BUKOPUCTaHHS 0OaraThoX
BXJIMBUX MartepiaiiB 1 mpemapartiB. Lle, Hanpukiam, oTpuMaHHS MOPOIIKIB MUISIXOM
oMeJly TBEpJIUX MarepiaiiB, po30pu3KyBaHHsS (OPCYHKaAMHU PIIKOro majiuBa (Iis
1HTeHCU(DIKalli MPOUECIB TOPiHHS), OTPYTOXIMIKATIB JJIsl 3aXHCTy POCIUH BIA
IIKITHUKIB, JIaKiB 1 (papO mpu HAHECEHH1 3aXUCHUX MOKPUTTIB 1 Tak Aai. Y MPUPOI 3
BUHUKHEHHSIM a€pO30JIiB IUISIXOM JUCIIEPTyBaHHS MOB'S3aHO YTBOPSHHS MTHITY.
HaiiBaxxnuBimmM (Pi3MIHAM METOJOM OTPHMAaHHS aepo30JiB € KOHIACHCAIIISA
napy - HampuKiIaa, yTBOpeHHsA TymaHy. [Ipu 3MiHI mapameTpiB CHUCTEMH, 30Kpema,
IpU TIOHWKEHHI TeMIepaTypHy, TUCK Mapyd MOXE CTaTH BHUIIE 332 THCK PIBHOBAXXHOI
napy HaJl PiUHOO (Y1 TBEPUM TiJIOM) 1 B Ta30Biil a3l BUHUKAE HOBA piaKa(TBepaa)
da3za. B pesynprari yTBOpIOETBCS TyMmaH(auMm). Tak OTpPUMYIOTh, HANPUKIA,
MacKyBaJIbHI aepo30Jii, M0 YTBOPIOIOTHCA MpHU OXOJIOMKeHHI mapu P,0s, ZnO i
iHmmXx pedoBuH. KoHpmeHcaiiiiHe yTBOpPEHHS aepo30JiB € MPUYMHOI BUHUKHEHHS
KyI4acTHX XMap, 10 MICTITh Kparuii BOAH, abo MIp'iCTUX, TAKUX, 110 CKJIAJAI0ThCS 3
KpPUCTAIIB JIbOJY B pE3yJbTaTl IX IE€TEPOre€HHOro 3apOJUKEHHS Ha MOPOIIMHKaX 1

MIKpPOKpHCTaIax CoJi.



Method for getting aerosols

As for liozoliv, ways to get aerosols are divided into dysperhatsiyni and
condensation. Consider the most commonly used methods dysperhatsiyni.

1. spraying compressed air solution. This method is one of the oldest. To implement
it, using spray guns of various designs.

2. spraying in an electric field. In this way aerosols are such that the substance of the
spray gun spray, coupled with one of the poles of the voltage source. Aerosols, which
are obtained fairly stable. Now manufactured industrial machines for aerosols of

drugs in this way.

3. spraying using ultrasound. This method allows you to spray with a high
concentration of the dispersed phase. It is used for aerosols of aqueous solutions of
antibiotics.

4. spraying liquids ultracentrifuge. This way you can get different spray aqueous
solutions in large volumes.

Dysperhative methods underlying the receipt and use of many important materials
and products. This, for example, obtaining powder by grinding hard materials,
spraying jets of liquid fuels (for combustion intensification) of pesticides to protect
plants from pests, varnishes and paints when applying protective coatings and so on.

In nature, the emergence of aerosols by dispersion associated formation of dust.

Most natural method of obtaining aerosols are steam condensation - for
example, the formation of fog. If you change the parameters of the system,
particularly when lowering the temperature, the vapor pressure can be higher than the
equilibrium vapor pressure of the liquid (or solid) and in the gas phase, a new liquid
(solid) phase. The result is a fog (smoke). Thus obtained, eg camouflage aerosols
formed during cooling steam P,0s, ZnO and other substances. Condensation aerosol
formation is the cause of cumulus clouds containing water droplets or pinnate, those
composed of ice crystals as a result of heterogeneous nucleation on dust particles and

salt microcrystals.



Taki MIKpOKpUCTaIN yTBOPIOIOTHCA NIPU BUCUXAHHI HAWMAPIOHIIUX OpU30K MOPCHKOT
BOJI 1 TIITHIMAIOTHCS HA BEJIMKY BUCOTY KOHBEKI[IMHMMU TTOTOKAMH TTOBITPSI.

XIMIYHI peakiii, IpU SKUX MOKJIMBE YTBOPEHHS aepo30JliB, MOXYTb MaTH
HaWpPI3HOMaHITHIIUN XapakTep. Tak, B pe3ysIbTaTi OKUCICHHS MPU 3TOpaHHI MajnuBa
YTBOPIOIOTHCS TUMOBI Ta3d, IO MICTATh MPOAYKTH 3 AY)KE MajJUM THCKOM TapH.
3MINIYIOUKCh 3 XOJOAHIIINM MOBITPSIM, Il MPOJYKTH KOHIEHCYIOTHCS 1 YTBOPIOIOTH
HaJMBHEBMH AuM. JIMMHM BHXOIATh TaKOX Npu 3ropanHi ¢ocdopy (P.0s), npu
B3aeMoii razomomiOHuMx amiaky 1 xjopoBogopona (NH;Cl) B pesynbrari
GOTOXIMIYHUX peakiliif, HANpUKIad, MPU OCBITICHHI BOJIOTOTO XJIOPY (TyMaH
XJIOPUCTOBOIHEBO1T KUCIO0TH). OKUCICHHSI METAJIIB Ha MOBITPI, 1110 BiAOYBa€THCA TIPH
PI3BHMX METANYyprifHMX 1 XIMIYHMX @poLecax, AyXKE YacTO CYIMPOBOJKYEThCS
YTBOPEHHSM JUMIB, IO CKJIAAAlOThCS 3 OKCHIIB MeTajiB, Hampukiaa, ZnO, MgO 1
Tak faii. CTiKi TYMaHd MOXYTb JIJaBaTH B CYMIII 3 MOBITPSIM TakKi pedyoBUHHU, K SO3
i HCI. Hapemri, num yTBOprO€ThCss TipH 3iTKHEHHI 3 BojoruM moBitpsim  AlCl; -
yTBOpIoeThes Bucokoucnepcuuii Al(OH)s.

Onmuuni ¢racmusocmi

OnTu4Hi BIACTUBOCTI a€pO30JIIB IMAKOPSIOTHCS, 3arajoM, TUM K€ 3aKOHaM, IO 1
ONTUYHI BJIACTUBOCTI J1030/iB. Tak, CBITJIOPO3CIFOBaHHS aepoO30JIiB OIMHUCYEThCS
piBHSHHSM Penes
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ne Ip 1 Ip - iHTEHCHMBHOCTI CBiTJIa, IO Maja€ 1 PO3CITHOTO, BIAMOBITHO; Ng 1 Ny -
NOKa3HUKM 3aJIOMJIEHHS JUCHEPCIiHOro cepenoBUIla 1 JaucrnepcHoi  dasu; v -

JaCcTKOBa KOHIICHTPAIiS JUCIIEPCHOI CUCTEMH; V - 00'€M YaCTKH, A- JOBKHHA XBHJII

cBiTia, mo mnagae. Ciiaye, MpoTe, BIAMITHTH, IO BHACTIJOK BEJIMKOI PI3HUIN B
IIUTBHOCTI, a, 03Ha4ae€, 1 B MMOKa3HUKAX 3aJIOMJICHHS JUCIIEPCIMHOrO cepeoBHUINa i
JTUCTIEPCHOI (pa3W ONTHUYHI BIIACTUBOCTI a€pO30JIiB 1, MEPEAYCIM CBITIOPO3CIFOBAHHS
NPOSIBIISIETBCST  Ty’KE TOMITHO. 3aBISKH BEIHMKIA 3aTHOCTI PO3CIIOBAaTH CBITIIO
aepo30Jii MIUPOKO 3aCTOCOBYIOTHCSA JJIsi CTBOPEHHS TUMOBHMX 3aBic. 3 yCIX JUMIB
HaWOIIBIIO0 3JJaTHICTIO PO3CIIOBATH 1 BiAOMBATU CBITJIO Bosojie nuM P,0s - ioro

MacCKyroda S,HaTHiCTB 6€p€TLC}I 3a3BHUYail 3a OAHMHUIILO.



These microcrystals formed during drying tiny spray of sea water and rise to great
heights convection air flow.

Chemical reactions in which the formation of aerosols can be diverse in nature.
Thus, as a result of oxidation of fuel combustion flue gases formed containing
products with very low vapor pressure. Mingling with the colder air, these products
are condensed to form palyvnevyy smoke. Fumes when burned out as phosphorus
(P,0s), the interaction of gaseous ammonia and hlorovodoroda (NH4CI) as a result of
photochemical reactions, such as light wet chlorine (hydrochloric acid mist).
Oxidation of metals in the air, what happens when different metallurgical and
chemical processes, often accompanied by the formation of smokes, consisting of
metal oxides, for example, ZnO, MgO, and so on. Persistent fog can produce a
mixture with air substances such as SO; and HCI. Finally, the smoke formed in
contact with moist air AICl; - Fine formed Al (OH) ;.

Optical properties
The optical properties of aerosols are subject, in general, the same laws as the optical

properties liozoliv. Thus, light scattering aerosols described by Rayleigh

S n2—nz ) w?
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where lg and Ip - intensity of light incident and scattered, respectively; ny, and n; -
refractive index dispersion medium and dispersed phase; v - partial concentration of
dispersed systems; v - volume share, A- wavelength of light incident. It should,
however, be noted that due to the large difference in density and, hence, in the
refractive index dispersion medium and dispersed phase and aerosol optical
properties, especially light scattering appears very noticeable. Due to the large
capacity aerosols scatter light widely used for creating smoke screens. Of all the
fumes dissipate the greatest ability to reflect light and has a smoke P,Os - its masking

ability is usually taken as a unit.



KonnenTpaiiito BaKo JOCTYIHUX JUIsl AOCTIPKCHHS aepo30JiiB, HAMPUKIIA],
KOHIIEHTpAI[II0 BOAM B XMapi, MOKHAa BHU3HAUYUTHU 3a JOMOMOTOIO PajiiojIOKaTOpIB.
CrpsiIMOBaHMIA pallONPOMiHb, IO «ITPOMAILY€» IIPOCTIP, MPOIYCKAETHCS JKEPEIOM Y
BUTJISIII  IMITYJIbCIB 4Yepe3 TMEBHI MPOMDKKH Yacy 1 PEECTPYEThCS Ha EKpaHi
ocruiiorpada. 3a JomoMororw ocuuiorpada peecTpyeTbes 1 BUMPOMIHIOBAHHS, IO
NOBEPTAETHCS Ha3aJ B pe3yibTaTl po3CissHHA 00'ekToMm (xmaporo). Ilo iHTepBamy
yacy, 110 MPOWIIOB, BiJ MOJAaHHS PaJlOCUTHAILY 10 MPUHOMY PO3CISTHOTO MPOMEHS,
MO’KHA BU3HAUMTH BIJACTaHb /10 OO'€KTY, a MO 1HTEHCHUBHOCTI BIAOWTOrO MPOMEHS
MO>KHA CYJUTH MPO KOHIIEHTPAIIIIO AUCTIEPCHOI (ha3u B 00'€KTI.

[Ipun omanecueHmii mig giero Oijgoro cBiTy 0e30apBHI AUCHEPCHI CHUCTEMU
BUSABIIIIOTh ONakUTHYyBaTe 3abapBiieHHS. OCKUIBKM BEJIMYHMHA PO3CIIOBAHHS CBITJIA
00epHEHO MPOMOpIIIHHA O YETBEPTOr0 CTYIMEHIO JIOBXKMWHU XBHWJII CBITJIA, IO TMAJAE,
TO  PO3CIIOIOTHCS, TOJIOBHUM YMHOM, KOpOTKI XBwii. HaBmaku, y cBiTiIi, 110
IPOXOJIUTH, 111 CUCTEMHU 3a0apBIIeHI B YEPBOHUHN KOJIIpP, OCKUIBKH MPU MPOXOKECHHI
yepe3 MUCTIEPCHY CHCTEMY 13 CIEKTPY B PE3yJbTaTl PO3CISIHHS 3HUKAIOTh MPOMEHI
CUHBOrO KoJIbopy. llepeBakHUM pO3CISIHHSIM CBITJIA 3 MaJIOK) JIOBKUHOK XBHIII
MOSICHIOETBCS KOJIip Heba B pi3HuN 4ac aHs. [IpuumHa OIakuTHOTO KONMHOPY HEba
BICHb TIOJISITA€ B PO3CIFOBAaHHI KOPOTKHX XBWJIb COHSYHOTO CBIiTJIa aTMOC(EpOro
3emii. AGCONIOTHE 3HAYEHHS IHTEHCHBHOCTI CBiT/a, poscisHoro 1 m° moBiTps,
HE3HayHe, aJie BOHO CTa€ MOMITHUM 3aBJSKHM BEJIMUYE3HIH TOBIIKHI 3eMHOI atMochepu
1 paykryarniit monekyn razy. [lomapanueBuilt abo yepBoHMI Koip HeOa MpPHU CXOI
a6o 3axoxi CoHII TOSICHIOETHCS THM, IO ypaHill ab0 yBedepi CIOCTEPIraeThes,
TOJIOBHUM YMHOM, CBITJIO, 110 MPOMIIIO Yepe3 aTMochepy.

Ha 3anexHOCTi CBITJIOPO3CIIOBaHHS BiJ JOBKHWHH CBITJIOBOi XBHJII 3aCHOBAHO
TaKOX 3aCTOCYBaHHS CMHBOTO CBITJIA VISl CBITIOMACKYBaHHSI 1 YEPBOHOTO CBITIIA IS
curHamizamii. Jlamnu CHHBOTO KOJBOPY 3aCTOCOBYIOTh, KOJM XOUyTh, 1100 BOHHU
3QTAIITUIACS HEMOMIYCHUMH 3 JIITAaKiB, OCKUIBKH CHHI MPOMEHI MPHU MPOXOKECHHI
4yepe3 IOCUTh TOBCTUM IIap MOBITPSI, OCOOIMBO, SKIIO B HIM MICTSTHCS YACTKH MUY
a00 TyMmaHy, TOBHICTIO pPO3CiIOIOThCS. HaBmaku, Koau XodyTh, 1100 CBITJIO HE
po3citoBaiocss i OyJl0 TOMITHE B TyMaHi, 3aCTOCOBYIOTH JIXTapi, IO CBITSATHCS

YCPBOHUM KOJIBOPOM.



The concentration inaccessible to study aerosols, such as the concentration of
water in the cloud, can be determined by radar. Directional radio beam that "probe"
space, skipped source in the form of pulses at regular intervals and recorded on the
oscilloscope. Using an oscilloscope and recorded radiation comes back as a result of
the scattering object (cloud). By the time interval elapsed from submission to
acceptance of multiple signal beam can determine the distance to the object, and the
intensity of the reflected beam can be seen on the concentration of the dispersed

phase at a facility.

If opalescence under white light colorless dispersion systems exhibit bluish
color. Since the magnitude of the scattering of light is inversely proportional to the
fourth power of the wavelength of light that falls, scattered, mostly of waves. In
contrast, in transmitted light, these systems are painted in red, because the passage
through the system disperse the spectrum resulting from scattering rays blue fade.
The predominant scattering of light from short wavelength explains the color of the
sky at different times of the day. Reason blue sky day is scattering of short wave
sunlight the Earth's atmosphere. The absolute value of the intensity of light scattered
by 1 m3 of air, a slight, but it is noticeable due to the enormous thickness of the
earth's atmosphere and fluctuations of gas molecules. Orange or red sky at sunrise or
sunset because the morning or in the evening there is mostly light that has passed

through the atmosphere.

In light scattering, depending on the length of the light wave is based also use
blue light for blackout and red light signaling. Blue lamps are used, when they want
them to go unnoticed by the aircraft as blue rays passing through a rather thick layer
of air, especially if it contains particles of dust or mist completely dispersed. On the
contrary, when they want to light rozsiyuvalosya was not visible in the mist, use

lights that glow red.



MonekynapHo-KiHemuyHi 61acmueocmi

[IpuHIMIIOBa BIMIHHICTH a€pPO30JIIB BIJl CUCTEM 3 PIIKUM JUCIEPCIHHUM
CEPEIOBHUILEM IOJISITA€ B TOMY, 10 JOBXKHHA BUIBHOT'O MPOOITy MOJIEKYJ B a3l MOKe
OyTu OunbIle PO3MIPIB YACTOK AUCTIEPCHOT (a3u. 3TiTHO MOJIEKYISIPHO-KIHETUIHOT
TeOopii ra3iB JOBXKHUHY BUIBHOIO MPOOITY MOJEKYJIH, PIBHY CEPEIHbOMY LUISXY MIX
3ITKHEHHSM ii 3 IHIIMMH MOJIEKYJIaMH, OOYUCIIIOIOTh 110 PIBHSHHIO

1
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ne d - giamerp mosekyi, V - o0'em cuctemu, n = P/KT - 9uciio MOJIEKYJT B OJMHMIII
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[To mopsiAKy BEIUYMHM IIPU aTMOC(HEPHOMY THCKY JOBKHHA BUIBHOTO MPOOIry
MOJIEKYIH ra3y ckiagae O0mmsbko 107 M. JIOBKHHA BiIBHOTO MPOGIry MOJEKYIH
PIAMHU MPUOJIM3HO JOPIBHIOE i1 pajaiycy, TOOTO MO MOPSIKY BEIUYUHU OJU3bKA 10
10" m.

[Ipy BUBUYEHHI MOJEKYJSIPHO-KIHETUYHUX BJIACTHUBOCTEH aepo30JiB JOIIBHO
PO3ILIINTH iX Ha JBa KJIACH:

1 — aepo3071i 3 TOCUTH BETUKUMH YaCTKaMU(1>>4), 0715 AKUX 3AKOHOMIPHOCMI HOCSATD
TiApoJWHAMIYHUN  (TOYHIIIE aepoJWHAMIYHUN  XapakTep). Pyx wyactok vy
0e3nepepBHOMY B'SI3KOMY CEPEIOBHILI OMMUCYETHCS 3aKOHOM CTOKCY :

F = 6mrnU (1.4)

7ie M - B'I3KICTh cepenoBuina, U - MBUIKICTh PyXy YacTkH, F — cuna tepts

B's3kicTh ra30BOT0 AMCHEPCIHHOIO CEpEIOBHINA Ha JEKUIbKAa IOPSIKIB HIDKYA
B'A3KOCTI PIAMHH, TOMY OpOYHIBCHKHMU PYyX aepO30JbHUX YaCTOK IHTEHCHUBHIIIHM.
ExcrniepuMeHTanbHl ~ JOCHIIPKEHHA  MIATBEP/KYIOTH  3aCTOCOBHICTb  TeOpii
OpoyHniBcekoro pyxy EnnmTeitna-CMmonyxoBcekoro. IIpote 1 B 1mbOMYy BHITaJKY
HEOOX1THO BpPaxOBYBaTU BIJHOIICHHS JIOBXKUHHU BIJIBHOTO MPOOIry MOJICKYJIH 0
po3MipiB  4acTtok aucnepcHoi ¢asu. Ilpu r>>4 ¢dopmyna EliHmuTelina-

CMOJTyXOBCBKOTO Ma€ BUTJISA

_ [kt
X_\/; . (1.5)



Molecular-kinetic properties

The principal difference between sprays of liquid dispersion medium is that the
mean free path of the molecules in the gas may be greater than the particle size of the
dispersed phase. According to the molecular-kinetic theory of gases mean free path of
molecules Mid-way between its collision with other molecules, calculated according

to the equation

1

t= Samd® (1.2

where d - diameter molecules, V - volume of the system, n = p / KT - the number of

molecules per unit volume. Therefore

KT

/= 1.3
22Vpd 2 (13)

In order of magnitude at atmospheric pressure the mean free path of the gas
molecules is about 107 m. Mean free path of the liquid molecules is approximately

equal to its radius, ie the order of magnitude close to 10 meters.

In the study of the molecular-kinetic properties of aerosols advisable to divide
them into two classes:
1 - aerosols with a fairly large particles (r >> A), which are hydrodynamic laws (or
rather aerodynamic nature). The movement of particles in a continuous viscous
medium is described by Stokes:

F = 6arnU (1.4)

where 1 - viscosity of the medium, U - velocity of the particle, F — friction
The viscosity of the gas dispersion medium by several orders of lower viscosity as
Brownian motion of aerosol particles intense. Experimental studies confirm the
applicability of the theory of Brownian motion Einstein-Smoluchowski. However, in
this case it is necessary to take into account the ratio of the mean free path of
molecules to the particle size of the dispersed phase. If r >> A Einstein-Smoluchowski

formula has the form

_ (ki
" \/; | (1.5)



Posrnsinemo tenep sBuia mepmoghopesa, pomogopesy i mepmonpeyunimayii,
NOB'I3aHI 3  MOJIEKYJISIPHO-KIHETUYHUMH  BJIACTMBOCTSIMM 1  XapakTepHi s
JUCTIEPCHUX CHUCTEM 3 Ta30BUM JUCTIEPCIHHUM CEPEOBHILEM.

SABume Tepmodopesa moysirae B pyci 4aCTOK aepo30Jisi y HAIMpsiMi 3HUIKEHHS
temneparypu. Ilpu goTpumanHi yMoBH A/r>>1 (TOOTO KOJM 4YACTKU Malll)
TepMoope3 BUHHUKAE BHACIIJOK TOro, IO Ha OULIbIIE HArpiTy CTOPOHY YaCTKH
MOJICKYJIM Ta3y HaITalOTh 3 OUTBIIOI MIBHAKICTIO, HDK Ha MEHII Harpity, 1, OTXKe,
NepenaTh YacTLl IMIYJIbC Y HampsiMi MOHMXXEHHS Temneparypu. Axmo A/ r <<I,
NpUYrHAa BUHUKHEHHs TepMmodopesa nmemio ckiaanima. [Ipote MokHa TOKasartw,
mo 1 mpu A/r<<l pyx 4YacTKH B IOJII TEMIIEpATypHOTO TIpaji€HTa MOBHHHE TaKOX
B11I0yBaTHCS y OIK TOHUKEHHS TEMIIEpaTypH.

dorodope3, 1O TONSArae B IEpEeCyBaHHI YacTOK  aepo3oiisi  MpHU
OJIHOCTOPOHHBOMY iX ocBiTIeHHI. [losicHenHs ¢doTodopesy ckiaaHile, HIX
TepModopesa, OCKUIBKA PO3MOIT TEeMIepaTypu YCEepeIuHl OCBITICHOI YaCTKH
3JICKUTH BiJ 11 po3Mmipy, ¢hopmu, po30pocTi 1 KoedilieHTa 3aJOMIICHHS 1, OTXKeE,
MOXe OyTH Jyke pi3HUM. [[1s Hempo3opux 4YacTOK 3a3BHYAll CIOCTEPIraeThCs
no3uTUBHUN (poTodope3, TOOTO YACTKU PyXarOThCA y HAMPSMIi CBITIIOBOTO TTPOMEHSI.
Jl7iss mpo30puX 9acTOK MOXE CIIOCTEpIiraTucs i HeraTuBHHN GoTodopes y 3B'A3KYy 3
TUM, IO 3aJIHA CTOPOHA YaCTKU MOXe OyTH Harpita MpOMEHSIMH, 10 3AJIOMIIINCS B
YacTIli, CUJIBHINIE, HDK TEepe/Hs, 3BEpHEHa JI0 JpKepena cBitia. Bigomi Bumaukw,
KOJIM MaJli YacTKH JICSIKHX PEUOBHH BHSBJISAIOTH HETaTUBHHMM GoTodopes, a BEeaukKi -
NMO3UTUBHMNA. Take SBUIE MOXKHA TOSICHUTH THM, 110 y MIpYy 30UIBIIICHHS YacTOK
IHTEHCUBHICTh CBITJIA, IO MPOWIUIO Yepe3 YacTKy, 0CiIabiseThcs OUIBIION Mipolo,
TOOTO 3a/IHS YaCTUHA YaCTKH HArpiBa€ThCsS MEHIIIE.

Tepmodopes 1 orodope3 MaroTh BenwKe 3HAYCHHS B pyci arMochepHUxX
aepo30JIiB, HANpUKIAA, TpU YTBOpEeHHI xMap. TepMmodope3 BOASHUX Kpameibok,
3BaKCHUX B TIOBITPi, BHHUKAE MPHU 3ITKHEHHI XOJOJHUX 1 TEIUIMX TMOBITPSIHUX Mac, a
dotodopes BinOyBaeTbcs B pe3ysibTaTi OCBITJIICHHS XMap COHSAYHUMHU MPOMEHSIMHU.

Crin 3a3Ha4UTH, IO KIHETUYHA CTIMKICTh aTMOC(HEPHUX aepO30JIiB 1yKE CBOEPIIHA.



We now consider the phenomenon termoforeza, photophoresis and
termopretsypitatsiyi related to molecular and kinetic properties characteristic of
disperse systems with a gas dispersion medium.

The phenomenon is termoforeza aerosol particles moving in the direction of
lowering the temperature. Under the terms of A / r >> 1 (ie, when small particles)
termoforez arises from the fact that the hotter side of the gas molecules share raid at a
faster rate than the less heated, and therefore the share transfer momentum in the
direction of decreasing temperature. If A / r << 1, the cause of termoforeza more
complicated. However, we can show that at A / r << 1 motion of a particle in the field

of temperature gradient should also be in the direction of decreasing temperature.

Photophoresis that is moving particles in the aerosol-sided lighting. FAQ
photophoresis harder than termoforeza as temperature distribution inside the
illuminated particle depends on its size, shape, transparency and refractive index and
hence can be very different. For opaque particles are usually observed positive
photophoresis, ie, particles move in the direction of the light beam. For transparent
particles may be a negative photophoresis due to the fact that the rear side of the
particles can be heated rays that zalomylysya a share, more than the front facing the
light source. There are cases where small particles of certain substances exhibit
negative photophoresis and large - positive. This phenomenon can be explained by
the fact that as the increase of the intensity of light passing through a portion

weakened to a greater extent that the back of the particle is heated less.

Termoforez and photophoresis are important in the movement of atmospheric
aerosols, such as the formation of clouds. Termoforez water droplets suspended in the
air, there is the collision of cold and warm air masses and photophoresis is a result of
light clouds sunlight. It should be noted that the kinetic stability of atmospheric

aerosols is very peculiar.



3aBISIKH HEBEIHKOMY PO3MIpy KpaIleIboK i Maxoi mBHAKoCTi ocizanus(5x10™
’x1073 M/C) BOHM SIK OU 3BakeHI B aTtMocdepi, 1 MO MITHIMAIOTBCS BiJI 3eMJIi
MOPIBHSHO CJA0OKUX CTPYMIB TEIUIOrO MOBITPS BHCTAayae Jisi TOro, o0 Xmapu
POJIOBKYBAJIM CBIM NIUIAX HAJ 3E€MJICIO, PYXalOuWCh MPHU IbOMY SK €auHe Irite. |
TUIBKM KOJM B Pe3yJibTaTl KOAJIECLEHI] a0o KOHJEHCalli Kpamneibku Xmap abo
TYMaHIB CTalOTh OLIbIIE KPUTUYHOTO PO3MIPY, BOHU BUIAIAI0Th Y BUTJISAL IOILY.
Tepmonpeyunimayia - 1€ OCaJKEHHS YaCTOK aepo30Jisi Ha XOJIOAHUX MOBEPXHSX,
OCKIJTbKM TpHU 3ITKHEHHI 3 TaKUMHM MOBEPXHSAMM YAaCTKH BTPAYalOTh KIHETUYHY
enepriro. CaMe MpenuITiTaIlie€ro MOsICHIOETHCS OCAHKEHHS IMIITY Ha CTIHAX 1 cTe 011
neyel, paaiaTopis, JIaMIl, a TAKOX B TpyOax.

Enexmpuuni eénacmusocmi aepo3onie

SIBuiia, MoB'sI3aH1 3 €NEKTPUYHUMHU BIACTUBOCTSMU aepoO30JiB, MAIOTh JYyKe
BEJIMKE MpaKTU4YHE 3Ha4YeHHS. Tak, pyX 1 OCiIaHHS YacCTOK aepo30JIiB € MPUUYUHOIO
TPO30BHX SIBUII, a TAKOX MPUYNHOI CEPUO3HUX MEPEIIKOI B POOOTI MPUCTPOIB, IO
YIPABJISIOTH 1 CT€XKaTh. 3MiHA YMOB YTBOPEHHS 3apOJIKIB PIAKOT (ha3u AyKe BaKIIMBa
JUTSL METEOPOJIOTii, JJIi IITYYHOTO JONIYBaHHS, B YCiX TEXHOJOTIYHUX TIpoIecax,
MOB'SI3aHMX 3 KOHJICHCAIIIEIO TTapH.

Aepo30JbHI 4acTKU HaOyBawTh 3apsjg abo B Mpolieci CBO€EI OCBITH, abo
3HAXOJITYNCh B 3BAXKEHOMY CTaHi. YTBOPEHHS 3apsAKEHUX YaCTOK CIIOCTEPIraeThes
npu po3Opu3KyBaHHI TONSIpHUX piauH. [lpuunMHa MOsABM 3apsioy y YacToOK, IO
3HAXOAATHCS B 3BAKEHOMY CTaHi, - 3ITKHEHHS iX OJIMH 3 OJHUM, a TaKOX 3aXOTUICHHSI
ra3oBux i1oHIB. Y atMocdepl 3aBXKIu € MPUCYTHIMH 10HU, TMOSBA SIKUX BUKIWKaHA,
30KpeMa, Ji€ro MpupoaHoi pasiaii. Ha BimMiHy BiJl 30:11B, 110 3HAXOASITHCS B PO3UHHI
€JIEKTPOIIITY, BEJIMYMHA 3apsily Ha YacTKaX aepo30Jisi € BHUIAJKOBOIO BEIWYMHOIO,
BU3HAYCHOTO, TOJIOBHUM YWHOM, 3ITKHEHHSMH 3 10HaMU ra3iB. TakuM 4MHOM, YaCTKU
OJIHAKOBHUX PO3MIPIB 1 OJJHOTO CKJIAJy MOKYTh MAaTH Pi3H1 3a BEIUYHHOIO(1 HABITH 110
3HAKY) 3apsi/id, 10 3MIHIOIOTHCS B 4aci aOCOJIFOTHO BHUITAIKOBO. Y 3BHYAWHHUX yMOBaX
ra3oBUX 10HIB Ty>K€ Majo 1 YacTKH aepo30Jisi CTUKAIOTHCA 3 HUMHU PIAKO(OTHO
3ITKHEHHS 3a Mepioj BiJl ACKUJIBKOX CEKYH] J0 ACKUIbKOX XBWIWH). [Ipu 3iTKHEHHI
HEUTpaJlbHa YacTKa MOXKE€ OTPHUMATH 3apsll, a y 3apsHKEHOI YacTKH BIH MOXKE

30UIBIIUTHCS, 3MEHIITUTUCS a00 HEUTpaTi3yBaTHCS.



Due to the small size of the droplets and low sedimentation rate (5 x 10-4-7 x
10-3 m / s) as if they are suspended in the atmosphere, and rising from the ground
relatively weak currents of warm air is enough to cloud following him above the
ground, while moving as one. It was only as a result of condensation droplets

coalescence or clouds or mists become more critical size, they fall as rain.

Thermoprecipitation — is an aerosol particle deposition on the cold surface, since the
collision with the surfaces of particles lose their kinetic energy. It explains
precipitation dust deposition on the walls and ceiling near stoves, heaters, lamps and
pipes.
The electrical properties of aerosols

The phenomena associated with the electrical properties of aerosols have very
great practical importance. Thus, movement and subsidence of aerosol particles is the
cause thunderstorms and cause serious interference with devices that are managed
and monitored. Changing conditions of formation of germ liquid phase is very
important for meteorology, artificial irrigation in all technological processes
associated with condensation of steam.

Aerosol particles acquire a charge or in the course of their education or being
suspended. The formation of charged particles observed in the polar spraying liquids.
The cause of the charge of the particles that are suspended - clash them together and
capture gas ions. In the atmosphere is always present ions, whose appearance caused,
in particular, the influence of natural radiation. Unlike sols that are in electrolyte
solution, the charge on aerosol particles is a random variable defined mainly by
collisions with ions gases. Thus, the particles of the same size and composition may
have a different value (and even sign) charges that vary over time by chance. Under
normal conditions, the gas ions is very small and aerosol particles collide with them
rarely (one collision for a period of several seconds to several minutes). The collision
of neutral particles can get a charge, and the charged particle it can increase, decrease

or neutralized.



Takum 9rHOM, 3apsii YACTKU B a€PO30JIsIX MOCTIHHO MiHs€eTbes. [IpoTe, 3aramom, Bce
K MOKHA BBaXKaTH, IO 3apsiJl YACTKH a€pO30JIH0 TUM OUIbIIIe, YUM OIbIIe 11 PO3MIpH.
Ha npakTtuii Takox BCTAHOBJIEHO, 10 YACTKH a€pO30JIiB METAIIB 1 IX OKCHU/IIB HECYTh
HEraTUBHMU 3apsi, Hanpukiad, Fe,03, MgO, Zn, Zn0, i. nasnaxu, ywacmku aepo3onis
Hememanis i ix okcudie 3apsoiceni, sk npasuio, nozumusho - Si0,, P,Os 1 Tak mami.
[To3utuBHO 3apsymkeni Takox dactku NaCl, Byrijmis, kpoxmaio; 9acTKu OOpoITHa
HECYTh HETaTUBHUM 3apsi]l.

3a BiICYTHOCTI crielu(piyHOi aacopOIii Ha MOBEPXHI YaCTOK aepo30iiB (TOOTO
32 YMOBH OJTHAKOBOi aJICOPOOBAHOCTI TO3UTUBHUX 1 HETATUBHUX 10HIB) BEIMYUHU iX
3apsAMliB  KOJUBATUMYThCS OUIS CEpEeIHbOrO HEUTPaJbHOTO 3HAYEHHS, OCKLIBKH
BIPOT1JIHICTh 3yCTpiul 3 MO3WTMBHMMM 1 HETaTUBHMMH 10HaMM OJIHaKoBa. Takum
YUHOM, €JIEKTPUYHI BJIACTUBOCTI a€p030JIiB BIIOMBAIOTh TETUIOBUI PYX 10HIB, YaCTOK,
i X MOXHa XapakTEepU3yBaTH 3a JOTIOMOTIOK CTAaTUCTUYHUX 3aKoHiB. Hampukian,
BIPOTiJIHICTh MIPUAOAHHS YACTKOIO SKOTO-HEOYh 3apsiay BU3HAYAETHCS BUPAKECHHAM
E#inmreiina niis BiporigHocTi GuykTyarii :

W ~exp(-A/KT) (1.6)

ne A - pobota, He0OXiIHA JJig 31CHEHHsT QuIyKTyarlii (B JaHOMY BHUIIaJIKy poOoTa
3apsIIKAHHS YaCTKH).

Bracnijiok Toro, 1o JieJeKTpuyHa MPOHUKHICTh MOBITPsi(e~1) OGararo HIKYE,
HIX Y BOJH, JIJISl 3apsi/HKAHHS 0 OJTHAKOBOTO 3apsiAy YacTOK B ae€pO30JIsX MOTPIOHO
3M1MCHEHHS OLTBIIOT POOOTH, HIXK JJI TiApo30JiB. BHACIIIOK IBOTO CepeiHii 3apsiy
YaCTOK BUSBIISIETHCA HUXKYE, HDK B TIIPO30JISIX, 1 CHIIBHO (IIYKTYIO€ BiJl YaCTKU J10
yacTKu. BignoBigHO A0 Teopii QuIyKTyaliid, BEIMYMHA CEPEIHBOTO 3apsiay
BU3HAYAETHCS CMIBBIIHOIICHHSIM

q° = 4z, kT (1.7)

Jlnst actok 3 pamiycom r~10°%w mpm T ~300 Jlo i kT~4.2x10%" Doy
Ma€EMO
P ~4.7x10% (Kn)’; q=7x10"° Kn (~4qe).
ExcrieppuMeHTH 1 pO3paxyHKH TOKa3yIOTh, IO 3apsSad YacTOK aepo30JiiB 3a
BIICYTHOCTI crnenudiunoi amcopOmii gyke Mami 1 3a3BUYail  MEpPEBUIYIOTh

eJIEMEHTapHUM eJIEKTPUYHUIN 3apsi He Oiabliie HiXK B 10 pasis.



Thus, the charge particles in aerosols is constantly changing. However, in
general, it is possible to assume that the charge aerosol particles is greater, the greater
its size. In practice, also found that aerosol particles of metals and their oxides have a
negative charge, for example, Fe,O3, MgO, Zn, ZnO, and. Conversely, the proportion
of non-aerosols and their oxides charged is usually positive - SiO,, P,Os and so on.
The positively charged particles and NaCl, coal, starch; flour particles are negatively
charged.

In the absence of specific adsorption on the surface of aerosol particles (ie, the
same conditions adsorbovanosti positive and negative ions) values of charges
fluctuate around the average value neutral, since the probability of meeting with
positive and negative ions of the same. Thus, the electrical properties of aerosols
reflect the thermal motion of the ions, particles, and can be characterized by statistical
laws. For example, the probability of acquisition of any charge is determined by

Einstein expression for the probability of fluctuations:

W ~exp(—A/ kT)’ (1.6)
where A - the work required for the fluctuations (in this case, the work charge
particles).

Because the air permittivity (¢ ~ 1) is much lower than that of water, to charge
to the same charge particles in aerosols should exercise more work than hydrosol. As
a result, the average particle charge is lower than the hydrosol and fluctuate greatly
from particle to particle. According to the theory of fluctuations, the value of the

average charge is given by

q? = 4zs,rkT (1.7)

For particles with a radius r~10°w et T ~300 to i kT~4.2x10"*" Joule have

*~4.7x10°% (Kn)’; q=7x10"° Kn (~4qe).
Experiments and calculations indicate that aerosol particle charge in the
absence of specific adsorption is very small and usually exceed the elementary

electric charge no more than 10 times.



Ile 1n03BONMHMIIO BCTAHOBUTH JUCKPETHUW XapakTep 3apsay 10HIB 1 BHUMIPSTH
aOCOJIFOTHY BEJIMUMHY 3apsily €JIEKTpPOHa, 10 1 OyJio BUKOHaHO MIULIIKEHOM, IO
criocTepiraB 3a eJeKTpodope3oM KpaleilboK MaclTHOTO TymaHy (Ha T iX
OpOYHIBCBKOTO PYXy). MUJUTIKEH BCTAHOBHB, IO 3apsJi YAaCTOK 3aBXKJIH BHUSBIISIBCS
KpaTHAM OJIHii 1 Tiif sxe Bemmamni 1,6x10™° Ki(3apsi enexrpora).

Cnemudiuna azacopOiis ra3oBUX 10HIB Ha YacTKax aepo30JiB 3HAYHO
YCKJIQJHIOE OIIIHKY 3apsi/iiB 4acTok. Taka amcopOrisi XapakTepHa I 4acTOK, IO
MalpTh XIMIYHY CIOpPIJHEHICTh JIO0 Tra30BUX 10HIB, a00 IS CHUCTEM, B SKUX
CIEKTPUYHUNA TIOTEHINal Ha MDK(a3HIA MeXi BHUHUKAE e TPH iX YTBOPEHHI.
MixdazHuil TOTEHIIa]l MOXXE€ BHHUKHYTH 3a YMOBU PI3KO BHPAKEHOI BIIMIHHOCTI
NOJIAPHUX BJIACTUBOCTEHN cepeAoBHILA 1 qucnepcHoi ¢asu. [IpukinaaoM MoxyTs OyTH
aepo30J1i BOJY 1 CHIT'Y; OpI€HTaIlisl MOJIEKYJl BOJM Ha MOBEPXHI YaCTOK 3a OIIHKOIO
A.H. ®pymMkina 0o0yMOBIIIOE €IEKTpUYHUM MmoTeHian 6aussko 0,25 B. Enextpuunuit
3apsA]l Ha 4YaCTKaX MOXKE 3'SBUTHCS 1 B MPOIEC] JUCTIEPTYBAHHS MOJSPHUX PEYOBHH,
KOJIM 4YacTKH, BIJIPUBAIOYMCH, 3aXOIUIIOIOTH 3aps] 3 TOBEPXHI MakKpoTiia
(banoenexmpuszayis). banoenekrpuunmii edekt moB's3aHuii 3 po3puBoM JIEC i
HEPIBHOMIPHUM PO3TOIIJIOM 3apsaiB Ha JOUIpHIX Kpamnenbkax. JJocBim mokasye, 1o
BEJIMKI 1 P1OH1 Kparuli Mpy po3puBi HAOYBAIOTh 3apsIU PI3HUX 3HAKIB.

PozrisitHemo Tenep eneKTpuyH1 MPOILECH, 10 MPOTIKAIOTh Y BEIMKUX 00'eMax
aepo30JI0, YACTKH SKOro TpHuadaid 3apsad OJHUM 3 MOXJIMBUX CIHOCOOIB,
HAIPUKJIa/1, BHACIIIOK OpI€HTALll MOISIPHUX MOJIEKYJT PiAKOI (a3u.

OcimaHHsl 3apsDKEHUX YacTOK TMPU3BOAWTH 10 BUHHUKHEHHS TOTEHIIATY
OC1/IaHHSI, 1HAKIIIE KaXXy4H, EJICKTPUIHOTO MOJISl y BEPTUKATHHOMY HarpsiMi. SIKII0 He
Opatu [0 yBaru CUJy TSDKIHHS 1 BBaXaTH, IO YacTKa PYXaeTbCs Y3J0BXK
EIEKTPUYHOTO TIOJISI, TO, KOJW YacTKa MpUI0aBa€ TMOCTIHHY MBUAKICTH PyXy, 1
€JICKTPUYHA CHJIa TOPIBHIOBATUME CHJII TEPTH :

Eq=BU (1.8)
ne E - nanpysKeHicThb 1o, g - 3apsii YaCTKH.
[Ipu norpumanHi 3akoHy CTOKCY HIBUIKICTh PyXYy YaCTKHU piBHA

U= F9
6z (1.9)



It is possible to establish discrete ion battery and measure the absolute value of the
electron charge, which was done Milliken, who watched the oil mist droplets
electrophoresis (against their Brownian motion). Milliken found that the charge

particles always detected multiple same size 1,6 x 10 CI (electron charge).

The specific adsorption of gas ions to aerosol particles complicates the
assessment of charges particles. This adsorption characteristic of the particles have a
chemical affinity for the gas ions, or for systems in which the electric potential on
Interface is even in their formation. Interphase potential may be subject to
pronounced differences polar properties of the medium and the dispersed phase.
Examples are spray water and snow; orientation of water molecules on the surface of
the particles according to AN Frumkin causes the electric potential of about 0.25 V.
The electric charge on the particles may be in the process of dispersion and polar
substances when particles coming off, taking over the charge of the surface makrotila
(baloelektryzatsiya). Baloelektrychnyy effects associated with ECT gap and uneven
distribution of charge on the droplets subsidiaries. Experience shows that large and

small drops at break take charges of different signs.

We now consider the electrical processes occurring in large amounts of aerosol
particles which charges acquired one of the possible ways, eg, due to the orientation
of polar molecules of the liquid phase.

Subsidence of charged particles causes sedimentation potential, in other words,
the electric field in the vertical direction. If you do not take into account the gravity
and assume that the particle moves along the electric field, when the shares acquires a

steady speed of movement, and electrical power equal to the power of friction:

Eq=BU (1.8)
where E - field strength, q - charge particles.
Under the law Stokes velocity of the particle is equal to

6mnr (1.9)



[Ipu 06miky rpaBiTaliifHOTO TMOJIsI, HAMPSM SKOTO MPOTHIICKHUN JO0 €IEKTPUIHOTO
TIOJIS1, IIBUJIKICTh PYXY YaCTKH BHUPAXKAEThCS PIBHSAHHSM:
_Mmg-Eq

bmnr (1.10)

U

7ie m - Maca 4YacTKH.

BaxximBoro BIIMIHHICTIO aepo30JiB BiJl PIAKUX JHUCIEPCHUX CHCTEM €
BIJICYTHICTh €JIE€KTPOHEUTPaIbHOCTI cucTeMH B 1iyioMy. CycrneHsii, eMyJbcCii, 11030111
B MaKpOKUJIbKOCTSIX HE MalTh 3apsay, B HUX JIOTPUMY€ETbCA 3aKOH
€JIEKTPOHEUTPAIBHOCTI. A€po30Jl X HaBITh Y BEJIUKHUX KUIBKOCTAX MOXXYTh MaTu
3HAUYHUWA CTATUYHUH 3apsi, a CeJUMEHTAllsd MPU3BOJIUTH IO WOTr0 HEPIBHOMIPHOTO
pO3MOITy B CHCTEMI, IO CTBOPIOE CEPHO3HI TPYAHOIIl TP  PO3TIIAIL
3aKOHOMIPHOCTEH 3MiHU BIacTUBOCTEH aepo3oiiB. [IpoTe po3paxyHkH, HApPUKIIAT,
HaMNpy>KeHOCT1 €JeKTPUYHOro IMOJii B XMapax, MOXHa MPOBECTH 3a JOIOMOTOI0
MIPOCTHUX CITIBBIHOIIICHB.

V¥ xMapax NoCTIMHO 3MIHIOETHCS JUCIEPCHICTh Kpareiab BOJIU, BHACIIIOK YOTO
BiIOYBAEThCS CEAMMEHTAIlITHE PO3MIJICHHS YacTOK 3a PO3MIpPOM 1 BIAMOBIIHO TIO
CJIIEKTPUIHOMY 3apsiy. B pe3ynbTaTi HWKHIA map xmapu npuadaBae HEraTHBHHA
3apsifl, a BEpPXHIM IMap 3alWIIA€TbCA TO3UTHBHO 3aps/DKeHHM. HampykeHicTb
BUHUKAIOUOTO €JEKTPUYHOTO TIOJAS MOXKHA OLIHWTH, [pHUiMaoud, 100 NpHU
CeMMEHTAIlii BCTAaHOBIIOETHCS CTAlliOHAPHUW CTaH, KOJU KOHBEKTUBHUH CTPYM,
OOyMOBJICHUI TEPEHECEHHSM 3apsiiiB KpaIlUsIMH, IO MagaloTh, KOMIICHCYETHCS
CTPYMOM TPOBITHOCTI B Ta3i, M0 MPOTIKAE B MPOTUIICKHOMY HaIpsiMi(00yMOBICHUM
BUHUKAIOYUM TPAJIEHTOM MOTEHI1ay), TOOTO

1K=I111. (1.11)
KoHBekTUBHMI CTpyM 1 CTpyM HPOBIIHOCTI BHU3HAYaIOTHCS BIJAMOBIIHO
BUpa3aMu
ix =qvU (1.12)
in =xE (1.13)
JI€ V - YaCTKOBA KOHUEHTpALIls, K - IUTOMA €JIEKTPOIPOBIIHICTH a€PO30JIs.
3Ba)Kar0uu Ha BUPAXKECHHA 3 €JIEKTPOCTATUKH, L0 3B'SI3y€ 3apsj ( 1 MOTEHLIa

¢ U1sl CPEPUYHOI YAaCTKU, MAEMO:



When taking into account the gravitational field, which is opposite to the
direction of the electric field, the velocity of the particle is expressed by the equation:
mg — Eq

bmnpr (1.10)

U:

where m - mass of the particle.

An important difference from liquid aerosols dispersed systems is the lack of
the electrical system as a whole. Suspensions, emulsions, liozoli in makrokilkostyah
no charge, they comply with the law of electroneutrality. Aerosols are even in large
amounts can have a significant static charge, and sedimentation results in its uneven
distribution in the system that creates serious difficulties when considering the
patterns of change in the properties of aerosols. However, calculations, for example,

the electric field in the clouds, can be made using simple ratios.

In the clouds changing dispersion of water droplets, resulting in sedimentation
separation particle size and therefore the electric charge. As a result of the lower
cloud layer acquires a negative charge, and the top layer is positively charged.
Tensions arising electric field can be estimated assuming that sedimentation is set at
steady state, when convection current due to charge transfer drops falling, offset
current conduction in the gas flowing in the opposite direction (caused by emerging

potential gradient), ie

Ik=ip. (1.11)
Convective current and conduction current determined in accordance with
expressions
ik=qvU (1.12)
in =xE (1.13)
where v - partial concentration, k - the electrical aerosol.
Given the expression of electrostatics, connecting charge q and ¢ potential for

spherical particles have:



q = or. (1.14)

[TincraBnstoun BupakeHHs1(1.10) B(1.12) 1 BpaxoByrouu(1.11), orpumaemo

prv(mg-grg) _

oy (1.15)
qn
E__ ovmg
672'771(' +Vl’g02 . (116)

OtpumaHe piBHSHHS JTO3BOJISIE OLIHUTU HANPYXEHICTh EJIEKTPUYHOTO MOJS,
1110 BUHUKA€E B XMapax, sIKIIO BIAOMUM €JIEKTPUYHUI NOTEHL1a] Ha OBEPXHI Kparui.
Ipuiimaroun ¢ = 0,25 B, n = 1,7-10° Ia-c, k = 4-10"* Cm/m, paziyc kpamens r = 107
Mim=510"kr mopuv = 10" qacrox/m3, orpumaemo E ~ 20 kB/m. Lle 3HaueHHS 10
nopsaky Onu3bke 10 crnocTepexyBaHoro. IIpore mpu 3HauHIA HOJMIAMCIEPCHOCTI
Kpaneib XMapH, a TAKOX MPU KOHBEKUIWHUX CTPyMax, OOyMOBIIEHUX BITPOM, B XMapl
MOXXYTh BHHHMKATH 1 Habararto Oimpmii HampykeHocti (E>30 kB/m), Taki, 1o

IMPU3BOJATE 40 I'PO30BUX SBHUIII.

Azpecamuenas cmiiikicms aepo3o.ie

Aepo30J11, MaroY¥ TIPU BUCOKIN TUCTIEPCHOCTI JOCUTHh BUCOKY CEAMMEHTAIIIIHY
CTIHKICTh, 3a3BUYAN € JyXE arperaTMBHO HECTIMKMMH CHUCTEMaMH, 1 B HUX 3aBXKIU
Hnae mporec koarynsmii. I{UM TOSCHIOETBCS MOPIBHSHO HEIOBTUM TEPMIH KUTTS
Oy 1b-SIKOTO aep030J1t0. [CTOTHO, 1110 MaKCUMAaJIbHY HECTIHMKICTh POSIBISIOTH a€pO30JIi
3 HaWOIIBII BEJIMKUMU 1 3 HaWO1IbII ApiOHMME dacTkamu. [lepini cuctemMu HEeCTiHKi
13-3a BEJIMKOi HIBUJKOCTI OCIJIaHHS iX YacTOK, JAPYTl HE MOXYTh JIOBrO ICHYBaTu
BHACJIJIOK IHTEHCUBHOTO OPOYHIBCHKOTO PYyXY, IO MPU3BOJIUTH /10 3ITKHEHHS YaCTOK
1 yTBOpPEHHS arperaris.

Koarynsuist aepo3oniB, IO SBIAETbCA, AK NPABUIO, MPOLECOM IMIBUAKOT
KOaryJmsiii, 3a3BUYail TPOTIKAE 3HAYHO IMMIBUAIIC, HIXK KOATYJAIS J1030JIiB.
Po3paxyHku 1moka3yoTh, 110 MIBUJIKICTh KOATYJIAIl CHIIBHO 3pOCTa€ 31 301IbIIICHHIM

4aCTKOBOI KOHIICHTpaIlii acpo30.tto (Tadmuis.1.4)



q=or. (1.14)
Substituting expression (1.10) in (1.12) and taking into account (1.11), we

obtain
prv(mg—org) _ o
Sy (1.15)
or
£__ ovmg
T A 2
672771(' +uUe . (116)

The equation allows us to estimate the electric field arising in the clouds, if you
know the electric potential on the surface of the drop. Taking ¢ = 0,25 B,n=1,7 - 10
*Pa-s,k=4-10"cm/ m radius drops r = 10° m and m = 5 - 10™%kh at v = 1010
particles / m®, we get E ~ 20 kV / m. This value is close to the order observed.
However, when a large polydispersity cloud droplets, as well as convection currents
caused by the wind, the cloud may have much greater intensity (E> 30 kV / m) such

that lead to thunderstorms.

Agregative stability aerosols
Aerosols, having high dispersion of relatively high sedimentation stability,
aggregation is usually very unstable systems, and they are always in the process of
coagulation. This explains the relatively short lifespan of any aerosol. It is essential
that the maximum instability aerosols show with the biggest and the smallest
particles. The first systems are unstable because of the high speed sedimentation of
particles, the latter can not long exist due to intense Brownian motion, resulting in

collisions of particles and the formation of aggregates.

Coagulation of aerosols, which is usually a process of rapid coagulation usually
occurs much faster than the coagulation liozoliv. Calculations show that the rate of

coagulation strongly increases with partial aerosol concentration (tabl.1.4)



Tadoanusa 1.4 3ajekHicTh MIBUAKOCTI KOAryJsimii Bil KOHIeHTpaWii aepo30.110

[TouarkoBa YacTKOBa
KOHIICHTpAIlist YaCcTOK B | 10%? 10%° 108 10°

06'emi, piBHOMy 1-10° M°

Yac 3MEHIIIEHHS | YacTKa 15-30 ¢ | 30 xs. JIEKLIbKA

KOHIICHTpAIIil Ha J[BA MOPSIKHU | CEKYHIU hi§ (0]

3 IIUX JaHUX BUXOIUTH, II0 HE3aJEKHO BiJ MOYATKOBOI KOHIEHTpAIlii, Yepes
JEKUIbKa XBUJIMH TICIAs HOTrO OTpUMAaHHS YacTKOBAa KOHIIGHTpAIlisl aepo30Jil0 HeE
nepesuinye 10°-10° wacrox/m®. Ile mpubmmsHo B 108 pasiB MeHIe 49acTKOBOI
KOHIIGHTpALLT J030iB (HAPHKIAN, 3BHYAiHMI 30116 3010Ta MicTUTh Gu3bK0 10"
gactok B 1 cm°). TakuM 9MHOM, SIK B IPHPOZi, TAK i y BUPOOHHYMX YMOBAX, MH
MaiKe 3aBXKIM MAEMO CIIPABY 3 Iy>K€ PO30aBICHUMHU a€PO30JISIMHU.

[IpuBeneH1 AaHi XapakTepU3yIOTh HIBUIKICTh KOAryJIALil aepo30JiB TUIBKU B
nepmomMy HabnmmxeHH1. Ha mBuaKicTh pyiHYBaHHS CUCTEM 3 TA30BUM JIUCIICPCIHHUM
CEepe/IOBUIIIEM, OKpIM 4YacTOTH 3ITKHEHb, BIUIMBAIOTh 1 IHINI YUHHUKHU. Tak,
KOaryJsilii aepo30J1iB CIpUsi€ MOTIAUCIEPCHICTD 1 aH130/llaMeTpUYHa (popMa 4acTOK.
PyiinyBanHsT aepo30JiiB MPUCKOPIOETHCA 3a HASBHOCTI B HHUX MPOTHIIEKHO
3apsJKEHUX 9acTOK. HaBmaku, SIKIO YacTKU aepO30JIF0 MAIOTh OJHAKOBUM IO 3HAKY
1 JIOCUTh BEJIMKUM 32 BEJIMYHUHOIO 3aps/IOM, TO CIIOCTEPIraeThCs PO3CISTHHS YaCTOK.
Ha mBuakicte koaryssiii aepo3ojo, 3BHYAaiHO, BIUTMBAIOTh KOHBEKI[IHHI MOTOKH,

MEXaHIYHE MepeMillyBaHHs, YJIbTPAa3BYKOBI KOJMBAHHS, OCKUIBKM ycl Il [ii

30UIBITYIOTH BIPOT1AHICT 31TKHEHHS YaCTOK OJWH 3 OJHUM

Puc. 1.1. Pyx ra3zy B nMkJjoH1



Table 1.4 Dependence of coagulation of aerosol concentration

The initial partial

concentration of particles in a | 1012 1010 108 105

volume equal to 1 - 10-6 m3

Time concentrations decrease | of a|15-30s |30 min. |several days
by two orders second

From these data it appears that regardless of the initial concentration, a few
minutes after receiving partial aerosol concentration does not exceed 106-108
particles / m3. This is about 108 times smaller partial concentration liozoliv (eg
ordinary gold sol contains about 1015 particles per 1 cm3). Thus, both in nature and

in a production environment, we almost always have to deal with very dilute aerosols.

The data describing the rate of coagulation of aerosols only a first
approximation. The rate of destruction of the gas dispersion medium other than
collision frequency, influenced by other factors. Yes, promotes coagulation of
aerosols and polydispersity anizodiametrychna form particles. Destruction of aerosols
is accelerated by the presence in them of oppositely charged particles. Conversely, if
the aerosol particles are the same in sign and big enough for the charge, the observed
scattering particles. The rate of coagulation of aerosol certainly affect convection
currents, mechanical mixing, ultrasonic vibrations, since all these actions increase the

likelihood of collision of particles with each other.

Pic. 1.1. The movement of gas in the cyclone



Heo0xigHO BIAMITHTH, IO B a€pO30JIsiX, 5K 1 B JIIO30JI5X, MOXKYTh 3MIHIOBATHUCS
pO3MIpH YacTOK He JIMIe 3a PaxXyHOK SBHII KOAaJeCICHINi 1 arperarii, aie i
BHACIIIJIOK 130TE€PMIYHOI TMEPErOHKH JUClepcHOi ((a3u, 10 NPU3BOJIUTH [0
YKPYITHEHHS BEJIMKUX YaCTOK 32 paXyHOK BUIApy ApiOHIMUX. Y arMocdepi BEIUKUX
MIPOMUCIIOBUX MICT HpH BoJiorocti, 6mu3bkid 10 100%, BimOyBaeThCs KOHACHCAIIS
napy BOJM Ha YacTKax AUMY 1 nuiy. ToMy KUIBKICTH ONajAiB HaJ MiCTaMH Ha0araTo
MEPEBUIIYE CEPEAH1 IS II€T MICIIEBOCTI 3HAUYCHHS.

Bumap xpanenbok TymMaHy MOXE MPUBOAUTH Y BIAMOBIIHMX YMOBax Ji0
IEePEX0Jly aepo30i0 B TOMOI€HHY CHCTEMY IOMIOHO JIO TOro, SK PO3YMHEHHS
JTUCTIEPCHOI (pa3u 110305151 TPU3BOIUTH A0 YTBOPEHHS ICTHHHOTO PO3YUHY.

Buninennss nucnepcHoi (a3u 3 aepo30ii0 HUISXOM 3MIHM IIBUIAKOCTI 1
HampsIMy TIOTOKY aepo3onto (inepyitine ocadodicentsy) 3TIACHIOIOTH 3a3BHYail 3a
JOTIOMOTOI0 MHWJIOBMX Kamep ab0 BIALEHTPOBUX BIAUIBHUKIB, II0 HA3WBAIOTHCS
yuxnonamu. Ilpy 3MiHI HaAmpsMy Ta30BUX MOTOKIB HA YACTKU JIFOTh CHJIM 1HEPHIT :
yAapsItounuch 00 CTIHKM Ta30XOiB, BOHM PI3KO BTpPavyarOTh MIBHAKICTH 1 OCITAIOTh.
[{ukiI0HN € MeTaIeBUMHU MUJIIHAPAMHE, B IKHX aep030JIb PyXa€ThCA IO CITipai 3BepXy
BHU3. [Ipu bOMy 9acTKM OCIAIOTh HAa CTIHKAX IWJIIHIPA, a 3BUIBHCHHUH BiJ HUX ra3
MiJHIMAETHCS MO CHelianbHii TpyOi 1 BUBOAUTHCS 3 IUKIOHY. PyX rasy B LIHMKIJIOHI
cxemMaTu4yHo TnokazaHuii Ha puc.l.l. Lleli cnoci® 3acTocoByeTbcs JuIIe AJIs
pYWHYBaHHS MOPIBHAHO rpyOMX aepo30JiiB, IO MICTATh YaCTKHU J[IaMETPOM OuibIie 3
MKM.
3a J0moMoror @irempayii 8i0 2az080i azu MONCHA GIOOKpemumu Habazamo
OpibHiwi yacmku. Dinbmpu 3acmoco8yoms 8 NPOMu2a3ax OJisk 3aMpPUMAHHS YACTOK
OMPYUHUX OUMIB, OJIsl OMPUMAHHS CMEPUTbHO20 NOGIMPsL [y pAOl THWMUX 8UNAOKIE.

Icuyrome cimuacmi i gonoxkHucmi GUTBTPU

Puc. 1.2. Cxema Q1apTpy 3 pO3BHHEHOIO IOBEPXHEIO



It should be noted that in aerosols, as in liozolyah can change the size of the
particles is not only due to coalescence and aggregation phenomena, but also because
of isothermal distillation dispersed phase, leading to consolidation of large particles
by evaporation smaller. In the atmosphere of large industrial cities with humidity
close to 100%, the condensation of water vapor on particles of smoke and dust.

Because rainfall over cities is much higher than the average value for the area.

Evaporation of droplets of mist can result in appropriate conditions for the
transition in homogeneous aerosol system just before the dissolution of the dispersed
phase liozolya leads to the formation of a true solution.

Bold dispersed phase of aerosol by changing the speed and direction of flow
aerosol (inertial deposition) usually carried out by means of centrifugal dust separator
chambers or called cyclones. If you change the direction of gas flow into shares are
forces of inertia: udaryayuchys the wall flues, they rapidly lose speed and deposited.
Cyclones are metal cylinders, which moves in a spiral spray down. Thus the particles
settle on the cylinder walls, and released them gas rises through a special tube and is
derived from the cyclone. The movement of gas in the cyclone schematically shown
in Img.1.1. This method applies only to the destruction of relatively coarse aerosols

containing particles with diameters greater than 3 microns.

By filtering from the gas phase can be separated much smaller particles. Filters used
in gas masks for particles of toxic fumes detention for sterile air and in some other

cases. There mesh and fiber filters.

Img. 1.2. Scheme filter developed surface



Cimuacmi GIIBTPU CHYXKaTh JJIs 3aTPUMAHHS TOPIBHSHO TPyOMX YaCTOK
aepo3011iB. IX BUTOTOBIISIOTH 3 OJHOTO 260 JEKiAbKOX MIapiB TKAHUHHM a00 MeTaneBoi
ciTkd. Jlis nux (UIbTPIB TPyHTOBaHA HA MEXAHIYHOMY 3aTPUMaHHI BEJIUKHX YACTOK,
[0 HE MPOXOJITh Yepe3 OCEPEJKH CITKH, a TaKOXX Ha I1HEPIIHHOMY OCaJKCHHI
yacToK.  EdekTuBHICTh ciTyacTUX (UIBTPIB MOMITHO 30UIBIIYETHCS y MIpY
3a0uBaHHSA iX BIA(UIBTPOBAHOK JHUCIEPCHOIO (ha3010, OCKUIBKH B PE3yJbTari
YTBOPEHHS Ha MOBEPXHI (PUIBTPY MIapy MUY 3MEHIIYETHCS JTlaMeTp OTBOPIB, Yepe3
AKUW TPOTIKAaE MOTIK aepo3oyto. ToMmy 1HOAI HA TKaHUHHI (QUIBTpU Tepen ix
BUKOPUCTAaHHSM HAaHOCSTH a30€CTOBUM T, 0COOMMBO edeKTUBHUMN npu (PinbTparii,
a00 TpU OYMIICHHI TKAaHMHHUX (PUIBTPIB Ha iX IMOBEPXHI JOMUIBHO 3aJIUIIATH
YaCTHUHY MHUJIOBOTO HIApy.

Bonoknucmi  GinbTpu  BUTOTOBIISIIOTH 3 (GUIBTPYBaJIBHOTO  Mamepy,
CIELIAIBHOTO KapTOHY 1 JEAKWX I1HIIMX BOJOKHUCTHX MaTepiaiiB. BHacmigok
3HAYHOTO TiJIPaBIIYHOTO OMOPY Il (GiIIBTPU 3aCTOCOBYIOTHCS JIUIIE MPU HEBEIUKUX
MIBUAKOCTSX Tedii aepo30Jt0. 3 METOI MIABUIIECHHS MPOAYKTUBHOCTI BOJIOKHUCTHX
(GUIBTPIB 1X YACTO BUTOTOBJISIOTH 3 «PO3TOPHYTOIO»(30UIBLUIEHOI0) MOBEPXHEIO.
XapaxkTtep Tedii aep030JIi0 Y BOJIOKHUCTOMY (PUIBTPI Ty’Ke CKIIATHUNA, OCKITBKH MOTIK,
OTMHAIOYM OKpeMi, 0e3J1aTHO PO3TalllOBaHI BOJIOKHA, YBECh Yac 3MIHIOE CBIi HaIpsIM.
it BOJIOKHUCTHX (UIBTPIB 3BOJAUTHCA A0 IHEPUIMHOTO OCAJKEHHS, MPUIUIAHHIO
YaCTKW, IO PYXAEThCS, JI0 SKOro-HeOynb BHCTYIy Ha IOBEPXHI BOJIOKHA 3
noAabIIow (ikcariero. Pi3HI YMHHUKH J1F0Th HEOJTHAKOBO Ha Pi3HI SBUIIA, HA SKUX
TPYHTOBAHO BHJUICHHS qucTiepcHOi (a3u mpu GiabTpallii aepo30ro.

Y 3amkHyTOMYy 00'eMi, Hampukiaja, B Topi giamerpoMm d, pyiHYBaHHS
aepo30JII0 MOXKE B1IOyBaTHCS BHACHIOK ceAuMeHTalii (Outbmux) 1 audysii
(IpiOHMX) YACTOK O CTIHOK MOPH 1 MOJAIBIIOTO OCiTaHHs Ha HUX. Yac pyitHyBaHHS
aepo30yiB B pe3yibTaTi ceauMeHtarlii ckianae tcen~d/U (me U = mg/6mnr -
MIBUAKICTh PyXy YacTKH PaJliyCy I B CEPEIOBUII 3 B'A3KICTIO 1)), @ B pe3yJbTaTi
mudysii - tmud~d2/D (ne D = kT/6mnr - koedimient audysii yactok). Konkypeniis
WX JIBOX YHHHHKIB IPU3BOIMTH [0 TOTO , IO y BinbTpax 3 mopamu paaiycy 107 -
10™ M HaHGiMBII CTIHKMMA BUABISIOTHCS YaCTKH cepenix posmipis 107 - 107 m, s

akux tcen~ taud, To6To mgd piBHe nekiabkom kT.



Mesh filters are used for relatively coarse particles detention aerosols. They are
made of one or more layers of fabric or metal mesh. Priming effect of these filters for
mechanical arrest of large particles that do not pass through the grid cells, as well as
inertial deposition of particles. Efficiency mesh filter increases markedly as the pile
of filtered dispersed phase as a result of the formation of the surface layer of filter
dust reduced diameter holes through which flows the stream spray. So sometimes by
fabric filters before using them causing asbestos dust is particularly effective in
filtering; or when cleaning the filter fabric on the surface it is advisable to leave some

dust layer.

Fibrous filters are made of filter paper, special cardboard and some other fibrous
materials. Due to significant hydraulic resistance of these filters are applied only at
low speeds the flow of aerosol. To improve performance fiber filters are often made
of "expanded" (increased) surface. The nature of the aerosol flow in fibrous filter is
very complex, because the flow, skirting separate, randomly arranged fibers, always
changing direction. Action fibrous filter is reduced to inertial deposition, adhesion of
particles moving to any performance at the fiber surface with subsequent fixation.
Various factors act differently on different phenomena, which Priming selection

dispersed phase in an aerosol filtration.

In a closed volume, such as pore diameter d, destruction spray may occur due to
sedimentation (larger) and diffusion (small) particles to the walls of the pores and
subsequent settling on them. The destruction of aerosols resulting sedimentation is
tsed ~d / U (where U = mg / 6anr - velocity of the particle radius r in a medium of
viscosity 1), as a result of diffusion - tdyf ~ d2 / D (where D = kT / 6znr - diffusion
coefficient of particles). The competition of these two factors leads to the fact that the
filters with pore radius 10-5 - 10-4 of the most stable particles are of medium size

10.7 - 10.6 m, which tsed~= tdyf, mgd is equal to several kT.



VY0BIIIOBaHHS TaKWX YaCTOK MPEACTABIISIE JOCUTh CKIafaHe 3aBAaHHs. EdexkTuBHICTD
YJIOBJIIOBaHHS ICTOTHO TOKPAIYETHCS 32 PaXyHOK BUKOPUCTaHHS (UIBTPIB 3 TyXKe
3BUBUCTUMH nTopamHu (puibTpu [leTpsiHoBa).

PyiinyBaHHs aepo30J1t0 M1 JII€0 YIbTPa3BYKy BiJIOME JaBHO, ajie TUTbKU B 80-1
pokn XX - TO CTOJITTA BOHO MOYano HAaOyBaTH MPAKTHUYHOTO 3HAYEHHs. 3T1JTHO
ONHIET 3 Teopii, dis yIbTPA3BYyKy Ha aepo3oii, Tak caMoO fAK 1 Ha J1030i,
MOSICHIOETBCA THUM, IO B YCIX peajJbHUX MOJIJUCIEPCHUX CUCTEMax pi3Hl 3a
PO3MIPOM YaCTKH B PI3HOMY CTYIICHI 3aXOIUTIOIOTHCA KOJMBAHHIMU cepenoBuina. B
pe3ynbTaTi BOT0o ApiOHI YaCTKH, 10 MAalOTh BEIMKY aMIUIITyly KOJWUBaHb, SK OU
«TPOYICYIOTHY» aepo3odib. lle cmpuse TOMy, 110 BOHM WIBUIIIE CTUKAIOTHCA 3
OUIBIIMMH, Maii’)ke HepyXOMUMHU yacTkamu. [IpoTe mpoTu 1i€i Teopii rOBOPUTH Ta
obcTaBWHA, 110 HAWAPIOHINII YACTKH, [0 HaWeHepriiHime KOJUBAIOTHCS,
3aJTUIIAI0THCS B 3BYKOBOMY TIOJIi HE3KOATyJIbOBaHUMHU.

3riHo 1HIIOI Teopii yIbTPa3ByKOBA KOATYJSIis OOYMOBIIOETHCS TSKIHHIM
MIXK YacTKaMH, IO PyXaloTbCi, B YJIbTPa3BYKOBOMY TMOJi. Take TSXKIHHA MOXKE
BUHUKHYTH MDK YacTKaM{d aepo30ji0, SKIIO BOHH 3MIMCHIOIOTH IIBUIKHMA,
napajeJbHUN 1 OTHAKOBO crpsiMOBaHWi pyX. [1oTpiOHI BChOTO CEKyHAM ISl TOTO,
mo0 TyMaH, 0 PYXa€TbCAi B YJIBTPA3BYKOBOMY IO, 3KoarymioBaB Ha 90%.
OtpuMaHi B pe3yJibTaTi KOAJIECIEHIIIT BEIUKI Kparuli JIETKO BIAJIUIAIOTHCS Bij rasy B
3BHYAMHUX [UKIOHAX.

VYbTpa3ByK 3acCTOCOBYIOTH ISl PYWHYBAaHHSI CIPUMCTOKMCIOTHUX 1 I1HIIMX
BUPOOHMYMX TyMmaHiB. HuHI I OCaPKEHHS aepo30JIB YJIBTPA3BYKOM pPO3pOOIIEHI
MPOMHUCIIOBl  YCTAHOBKM TNpoAykTuBHicTIO a0 1000 w™m3/xB. Ha xams, B
yJIBTPa3BYKOBOMY  TIOJII  3aJIMIIAETBCS  HE3KOAryJbOBAaHOK  3a3BUYail  cama
BHCOKOJMCIIEPCHA YaCTUHA TyMaHy. [HIWN HEOMIK MOJISITaeE B TOMY, IO YIBTPa3BYK
Manoe(eKTUBHUM NMPU pyHHYBaHHI CUIILHO pO30aBIEHUX CHCTEM.

[[Inpoko 3acTOCOBYIOTHCS MOKP1 yJIOBIIOBadi - CKpyOepu. Y Takux amaparax
YaCTKW 3MOYYIOTHCA 1 OCIJal0Th Ha JHO. [IpoTe ynoBIIOIOTHCS B OCHOBHOMY BEIHKI
yacTKU(OUIbie 3+5 MKM); s ApiOHUX YaCTOK, IO 3HAXOMASIThCA y OyibOarikax

ra3y, BIpOTiJHICTh B3a€EMO/IIi 3 pIAMHOK MEHIIA.



Capture such particles presents quite a challenge. Capture efficiency is improved

significantly by the use of filters with a pore winding (Petryanov filters).

Destruction aerosol under ultrasound has long been known, but only in the 80
years of the twentieth - century it began to acquire practical significance. According
to one theory, the effect of ultrasound on aerosols, as well as on liozoli, because all
real polydisperse systems of different size particles in varying degrees admire
fluctuations environment. As a result, small particles with large amplitude
oscillations as a "combing" aerosol. This ensures that they are likely to have more,
almost immobile particles. But against this theory says the fact that the tiny particles

that vary the most energetic remain in the sound field nezkoahulovanymy.

According to another theory ultrasonic coagulation is caused by the attraction
between particles moving in an ultrasonic field. This attraction can occur between
aerosol particles if they make fast, parallel and equally directed motion. Takes only
seconds to fog moving in the ultrasonic field zkoahulyuvav 90%. The resulting

coalescence large droplets easily separated from the gas in conventional cyclones.

Ultrasound is used for the destruction sirchystokyslotnyh and other industrial
fog. Now for the deposition of aerosols ultrasound developed industrial installations
with 1000 m3 / min. Unfortunately, in the ultrasonic field is usually very
nezkoahulovanoyu of superfine mist. Another drawback is that ultrasound is

ineffective in the destruction of highly dilute systems.

Widely used wet traps - scrubbers. In these devices share wetting and settle to
the bottom. However, caught mainly large particles (more than 3 + 5 mm); for small
particles that are in the bubbles of gas, the probability of interaction with the fluid

less.



Y mpoMHUCIOBOCTI Al pyWHYBaHHS a€po30JiB 3 METOI0 OYMILIEHHS ra30BUX
CyMilllel MIMPOKO BUKOPHUCTOBYIOTH IO €JEKTPUYHOTO MOJs. Y enexmpoghinompi
Kommpens npu npomyckanHi 1umy a00 TyMaHy 4Yepe3 €JIeKTpPUYHE MOJie BHUCOKOI
HAIPYTH YacTKaM aepo30JI0 MOBIIOMIISIETHCS 3apsifl. 3apsKaHHS 4YacTOK, BUKIIMKAHE
azicopO11i€r0 10HIB,(TIEPEBaYKHO HETATUBHUX), 110 BUHUKAIOTh B Pe3yJIbTaTi 10HI3aIlll
NOBITPS NpHU KOpoHHOMY pospsani(Hampyra 70-100 Tuc. BosbT), 3a0e3neuye
enexkTpodope3 1 OCADKEHHS 4YacToK Ha aHoal. EnexktpodinbTpu epeKTHBHO
3aTPUMYIOTh YACTKHU PO3MipoM Oubiie 1 MKM.

CxemaTtnyHe OOJaIITyBaHHS OJHOTO 3 €JIEMEHTIB OaTapei 3BUYATHOTO

eNeKTpodUIbTPYy MOKa3aHe Ha puc. 1.3.

i
Puc. 1.3. Cxema enexktpodinbTpa

EnextpuyHe mojie BUHMKAE M1 HETAaTUBHUM KOPOHUPYIOUUM €IEKTPOJIOM A 1
MO3UTHBHUM €IIEKTPOJIOM, SKAM CIYXXUTh MeTaneBa Tpyba b. Ha emekrponu
NOJIA€ThCA MOCTIMHUNA CTPYM BUCOKO1 HANIpyru. Aepo30Jib MOCTYNA€E B €JIEMEHT Yepes
natpy6ok B. Ilig mi€ro eneKTpUYHOTO MOJs 1 I0HHOTO BITPY YaCTKH aepo30JIt0, 10
OTpUMAaI HETATUBHUHN €NEKTPUYHUHN 3apsill, CIPSIMOBYIOTHCS IO aHOJA, YAAPSIOTHCS
00 HBOTO 1 0C11af0Th. YaCTKH, 10 OCLIN 1 BTPATHIIN 3apsi/l, OOCUIIAIOTHCS B HU3 TPyOU
1 BUIaJsitoThes 3 Hel uepe3 OyHkep ['. Ouuinenuit ras itne 3 puibTpy yepes3 narpyOook
.

€ enexTpodiabTpU, B SAKHX MPOLECH 3aps/KaHHSA 1 OCAIKEHHS YacTOK
IPOCTOPOBO PO3JLIeHI. Y Takux eNeKTpouIbTpax YTBOPIOETHCS 3HAYHO MEHIIE
IPOJIYKTIB OKUCIEHHS NOBITPSI(OKCUIB a30TY, O30HY Ta 1H.), TOMY iX 3aCTOCOBYIOTb

JUTISL KOHJWIIOHYBaHHS TTOBITPS.



In the industry for the destruction of aerosols to clean gas mixtures commonly
used action of an electric field. In Cottrell Kottrelya by passing through smoke or fog
high voltage electric field of aerosol particles reported charge. Charge particles
caused by adsorption of ions (mostly negative) resulting from the ionization of air at
a corona discharge (voltage 70-100 thousand. Volts), provides electrophoresis and
particle deposition on the anode. Electric effectively delaying share larger than 1

micron.

A schematic arrangement of a conventional electrostatic battery cells as shown

in Img. 1.3.

Img. 1.3. Scheme of electric
The electric field occurs between the negative electrode koronyruyuchym A and
a positive electrode, which serves as a metal pipe B. electrodes fed DC high voltage.
Spray comes in a tube element B. When an electric field and ion wind aerosol
particles that were negative electrical charge, are directed to the anode, hit about him
and settle. The particles settled and lost charge, crumbling to the bottom of the pipe
and remove it from the tank through G. The purified gas leaves the filter through the

pipe D.

There electrostatic where charging and deposition of particles spatially
separated. In such electrostatic formed significantly less oxidation products of air

(nitrogen oxides, ozone, etc.), So they are used for air conditioning.



Psn MeTomiB pyliHyBaHHS aepO30JIiB IPYHTYEThCS HA 1X Koazynayii.

Koarynsuist atMmochepHux aepo30iiB MOxe OyTH BUKIMKaHA PO3KHUIAHHSIM 3
JiTaka BHCOKOAMCIIEPCHOTO TMICKY, YaCTKH SKOTO HECYThb CJICKTPUYHMNA 3apsii, IO
3HAKy 3BOPOTHHUH 3apsay 4acTOK acpo30Jito. [HIIUH METOM IITYYHOrO PO3CIFOBAaHHS
XMap 1 TyMaHiB 3a JONOMOTIOI0 KOaryJisulii Mojisirae B TOMY, IO PO3NWIAIO B
aepo30Jb PO3YMHIB TIFPOCKONIYHUX PEYOBHUH, HANPUKIAA, KOHLIEHTPOBAHHUX
PO3YMHIB XJIOpUY Kanbllito. Kpanenbku 1€l piIiHA 3aXOIUTIOIOTh KparneiabKu BOJIH,
YKPYITHIOIOTBCS 1 BUMAAAIOTh Yy BUMIISIAL Aoury. s pyidHYBaHHS MEepPEOX0I0KEHIX
aTMOC(EepHUX aepo30JIiB MOKHA 3aCTOCOBYBATH TAKOK MOPOIIKU HOAUIY cpibia ado
CBUHIIIO, YACTKHU SIKUX € 3apOJKaMH 1 BUKJIMKAIOTh B XMapax YTBOPEHHS KpPUCTaJiB
JABOJTY.

EdextuBHUM METOAOM IITYYHOTO pO3CIIOBaHHS XMap 1 TyMaHiB, IIUJIKOM
peabuniTyrounuM ce0e Ha MPaKTHUlll, € METOJl 3 BUKOPUCTAaHHSAM TBEPAOrO J10KCHILY
Byrineito. Lleit meton 3acrocoBHui mpu Temmeparypi noBiTps Hmwkde 00C 1 mpu
KPaIUIMHHIN CTPYKTYpl XMap abo TymaHy, TOOTO JUIsl IEPEOXOJIOHKEHOTO aepO30JIt0.
TBepauit mioKCHU BYTIICIIO, IO PO3KUAAETHCA B TAKOMY a€p030JIi, 3 TEMIIEPaTyporo —
79,8° BHKIIMKAE MIBHIKE OXOJIOKEHHS MPHIIETIOro 10 Hel mapy HOBITPS 1 B HIM
YTBOPIOETHCS BEITMYE3HE YUCIIO KPWKAHUX KPHUCTANIB, sIKI CIy’KaTh Jajli [EHTPaMH
kpucTanizauii. Kpucranu mBuako pocTyTh, MPOJIOBKYIOUYH 3POCTAHHS 1 MICIIA BUXOAY
13 30HU MITYYHOTO OXOJIOJKEHHSI, OCKUTBKM THUCK HACUYEHOI Mapu BOJAU HAJ JIbOJOM
MEHIIIe, HiXK HaJ BOJ00. J{OCATHYBIIIN KPUTHYHOTO PO3MIipy, KPUCTAIIM BUMAIAIOTh 3
aepo30JII0 Y BUTIISAAI CHDKMHOK. J[OCBia mOKas3aB, MO0 YTBOPEHHS CHITY TPHU TaKOMY
METO/I1 PO3CIIOBAaHHS XMap BiJI0yBa€eThcs uepes 5-7 xB., a yepe3 15-30 xB. 30Ha, B Ky
OyB BBEACHMI [IOKCHUJ BYIJELIO, MOBHICTIO 3BUIBHSAETHCA BiJ TyMmany. Ciin
3a3HAYMTH, 1110 TIPU 3aHAATO BEMUKHUX KITBKOCTAX CO,, a TaKOK MaJIOMy BMICT1 BOJIH
B aepo30i1i, abo MajgoMy Mepeox0JIOKEHHI, MPOIEC PO3CIIOBAaHHS HE Hje abo ije
JTy’K€ TTOBLIIBHO.

Ilpakmuune 3nauennsa aepo3onie

Aepo3oiii BIJICPAlOTh BaXJIMBY pPOJb B HAWPI3SHOMAHITHIMIMX OOJacTsax. Y

OpUpOAl BOHU OOYMOBIIOIOTH NPAKTUYHO YCI METEOPOJIOriYHI(AOLI, CHIr, TyMaH,

BECEeJIKa) Y TOMY YHCIII 1 TPO30B1 SBHUIIIA.



Several methods of destruction aerosols based on their coagulation.

Coagulation of atmospheric aerosols can be caused by spreading of the aircraft
highly sand particles which carry electrical charge opposite in sign of the charge
particle aerosol. Another method of artificial scattering of clouds and fogs using
coagulation is a spray that sprayed solutions hygroscopic substances such as
concentrated solutions of calcium chloride. Droplets of liquid capture water droplets
become larger and falls as rain. For the destruction of supercooled atmospheric
aerosols can be used as powders or silver iodide of lead, which is the proportion of

embryos in the clouds and cause the formation of ice crystals.

An effective method of artificial scattering of clouds and fog, it is rehabilitating
In practice, is a method of using solid carbon dioxide. This method is applied at
temperatures below 0°C air and a drop in the structure of clouds or fog, ie
supercooled spray. The solid carbon dioxide, which is scattered in such aerosols with
temperature - 79.8 causes rapid cooling of adjacent air layer formed therein and a
huge number of ice crystals that are more centers of crystallization. The crystals are
growing rapidly, continuing growth and after leaving the area of artificial cooling,
because water vapor pressure over ice is less than the water. Having reached the
critical size crystals fall out of the aerosol in the form of snowflakes. Experience has
shown that the formation of snow at this method of scattering clouds occurs after 5-7
min., And after 15-30 minutes. zone, which was introduced carbon dioxide,
completely free of fog. It should be noted that in too large quantities of CO, and low
content of water sprays or small supercooling process of scattering is not or is very

slow.

The practical significance of aerosols
Aerosols play an important role in various fields. In nature they cause almost

all weather (rain, snow, fog, rainbow) including storm events.



Aepo3oiti 0epyTh y4acTh B MIPOIIECaxX YTBOPEHHS TPYHTIB 3 MUY, IEPEHOCUMOTO
BITpOM(JIECOBI TPYHTH B IMIBJEHHUX pakioHax). KoHieHTparlis aepo3oiB B atMocdepi
IiCsl BEJIMKUX BUBEPKEHb BYJIKaHIB 30UIbLIYETHCS, 1 L€ MOXE BIUIMBATH HAa
KJIIMaTU4YH1 YMOBH.

Bigomy posb rpatoTh aepo3oiii y 010J0Tii - MUJIOK POCJIHH, CIIOPU OakTepii i
IUTICHSIBH, @ TAKOX JIETKE HACIHHS IEPEHOCUTHCS B IPUPO/IL Y (hOpM1 aepO30iB.

Huni aepo3omi IMPOKO 3aCTOCOBYIOTHCS B MEAMIIMHI TMPH  JIIKYBaHHI
OPOCTYAHMX, 1HPEKIIMHUX 1 aJepriyHuX 3aXBOpIOBaHb JjereHiB. LTydni aeposodi
Bxke moHaa 100 pokiB 3acTOCOBYIOThCA Il iHTasAMI. Came aepo30ibHE JIIKyBaHHS
BUSIBUJIOCSI HAMOUIBII €(peKTUBHUM IIPU 3aXBOPIOBAHHI BEPXHIX JUXATBHUX IUISIXIB.
bararo npemapariB moOyToBoi XiMii, KOCMETHYHI 1 mappymepHi BuUpoOHU
BUKOPHUCTOBYIOThH y BUTJISAJII a€PO30JIiB.

bararo aepo3oniB mWIKIAMWMBI A1 3A0pOB's JOAUHM. UM BHpOOHHUIITBA
3a0pynHIOE pOoOOYl MPUMIIICHHS 1 OKOJHII MIAMPUEMCTB, 3HUIIYE POCIUHHICTh. Y
IPOMHUCJIOBUX MiICTaX 3a HasIBHOCTI B aTrMocdepi BEIHMKHUX  KIIbKOCTEH
aepo30iB(AUMy, MUY 1 TOMY MOAIOHE) 1 BUCOKOI BOJOTOCTI MOBITPSl BIOYBAETHCA
YTBOPEHHSI CMOTY.

[1un, 10 yTBOPIOETHCS MPU pOOOTI PI3HOTO POLY MAIIUH, - IPOOAPOK, MIIUHIB,
BaJIbLIB, MPUCTOCYBaHb, IO MPOCIIOIOTh, 1 TaK Aalll 3a0pyJHIOE BUPOOHUIITBO,
NOTPAIUISIOYM MK YaCTMHAMHU MAIIIMH, 110 TPYThCS, MPUCKOPIOE IX 3HOC, CTBOPIOE
aQHTHCAHITapH1 YMOBH JUIsI TIpalli JTFOJJUHUA, OCOOJIMBO MPU HETOTPUMAHHI BiJIMOBITHUX
npaBuI TexHIKK Oesmeku. Jlyxe HeOesrmeyHi aepo3oiii, M0 MICTATh HaWapiOHimI
JacTUHKU OKcHIiB neskux wmetamiB (Pb, Zn Ta in.), kpemuesemy (SiOy), ski,
NOTPAIUISIOYM B JIET€HI Y BUIVIAI MIKPOCKONIYHUX TBEPAMX OCKOJKIB, PYWHYIOTbH
JIETEHEeBY TKaHWHY, a TaKOX 3HUXKYIOTh OMIPHICTh OPTaHi3My BiTHOCHO JIETCHEBUX
1H(]eKIii, 30KkpeMa CHPUSIOTh 3apaKCHHIO TYOEpKyIbo30M. [100ibnuil nunoguil
@ibpo3 NETEHIB MOXKE CYIPOBOIKYBATHUCS CMEPTEILHUM PE3YIIHTATOM.

YTBOpeHHS ~ aepo30yiB Yy  BYTUIBHMX  IIIaxTax,  OOpPOIIHOMEIHHUX
OiAOPUEMCTBAX, IO BUPOOJSAIOTH I[YKOpP, MOXE BHKJIMKATH BHOYXH, OCKUIbKU

aucnepcHa aza Hux aepo30J1iB Ma€ BEIUKY MUTOMY OBEPXHIO.



Aerosols are involved in the formation of soil dust transported by wind (loess
soils in the southern regions). The concentration of aerosols in the atmosphere after a

major volcanic eruptions increases, and this may affect the climate.

Certain role played by aerosols in biology - pollen, bacteria and mold spores and
seeds carried by light in nature in the form of aerosols.

Today aerosols are widely used in medicine in the treatment of colds, infectious
and allergic lung disease. Artificial sprays for more than 100 years used for
Iinhalation. It aerosol treatment was most effective for upper respiratory tract. Many

drugs household chemicals, cosmetics and perfumes are used as aerosols.

Many aerosols are harmful to human health. Smoke production pollutes office
space and neighborhood businesses, destroys vegetation. In industrial towns in the
presence of large amounts of atmospheric aerosols (smoke, dust, etc.) and high

humidity is the formation of smog.

The dust generated when using different kinds of machines - crushers, mills,
roller devices, sieved, and so on polluting production, falling between the machine
friction accelerates wear them, creating unsanitary conditions for labor rights,
especially for non-compliance relevant safety regulations. Very dangerous aerosols,
tiny particles containing oxides of some metals (Pb, Zn, etc.), Silica (SiO2), are
entering the lungs in the form of microscopic solid fragments, destroying lung tissue
and reduce the body's resistance relative to lung infections, including contribute to

TB infection. Such dust pulmonary fibrosis may be accompanied fatal.

The formation of aerosols in coal mines, flour mills producing sugar can cause

explosions, because these aerosols dispersed phase has a large surface area.



B pesynbrari Benu4e3HO! IUIONII 31TKHEHHS aepo30JiB 3 TOBITPSIM 1 Majoi
TEIJIONPOBITHOCTI MPOLECH OKUCICHHS YacTOK MPOTIKAIOThH 3 BEJIMKOIO MIBUIKICTIO,
10 CYNPOBOXKY€ETHCS PO3ITPIBAHHSIM CUCTEMH, a MOTIM BUOYXOM.

Bubyxu aepo3oniB HeOe3neuHiie, Hi BUOYXU rasiB, OCKUIBKU MEPEXia 3 TBEPAOTO
ab0 pIJIKOro CTaHy PEYOBHMHHU B ra3ornoAiOHE CYNpPOBOKYETHCS HA0AraTo OUIBIIUM
30UTBLIIEHHSIM CHUCTEMH, YUM IIpU Ta30BUX peaklisx. BuOyxu MoxyTb OyTH
3JI0KQJII30BaHi JIOJaBaHHIM JI0 BKa3aHHMX aepo30JIiB SKOro-HeOy.b 1HIU(PEPEHTHOTO
nuny. Tak, HampuwKiIaa, B MIAaXTaxX MiABIIIYIOTh SIIAKH 3 BalTHIHUM ITUJIOM, SIKAN
BHCHUIIAETHCA TIPH JIOKATTBHOMY BHOYXY 1 00MEXy€e HOTO MOAaJIbIIE TOMUPEHHS.

1.2 MOPOUIKHA

Tlopowxu € 6inbHOOUChEpCHUMU cuCmeMaMU 3 2a30N00IOHUM OUCNEPCILIHUM
cepedosunem i meepooro OUCHEPCHOI (ha3010, AKA CKIAOAEMBCS 3 YACHOK PO3MIPOM
6i0 10° no 10” m. TTopourku 3a3Buuaii momigucrepcHi. IIpo6GieMa OTpHMAaHHS
MOHOJTUCIIEPCHUX MOPOIIKIB HE PO3B'si3aHA JI0 TETEPINTHLOTO Yacy.

[MazomomiOHU XapakTep AUCHEPCIHHOTO CEepeJOBHINA 1 BUCOKA KOHIICHTPAIIisA
TBEPJIUX YACTOK HAJIal0Th MOPOIIKAM BJIACTHUBOCTI CUNKHUX Tid. 3 1HIIOTO OOKY,
OCKIJTbKM TUIOIIA KOHTAKTIB MiK YacCTKaMH{ IOPOIIKY Majla, B CHCTEMi € KaHalu 1
MOPO’KHEY1, TOMY B IIIJIOMY TIOPOIIKH MalOTh KaUISIPHY CTPYKTYPY.

Knacugpikauia nopowkie

[Topormku knacuikyOTh 3aJI€KHO BiJl pO3MIpIB YACTOK :

micok ....2:107% - 1:10° m

mu....2-10° - 1-10° m

nyapa....< 2-10° m.

Po3mipu ywacmox

Po3mipu mepBHHHMX YaCTOK MOPOIITKIB KOJTHBAIOTHCS B AY’KE MMUPOKUX MEXKAX,
TOMY TIOPOIIIKA MOXKYTh OyTH BITHECEHI SIK JI0 TUITOBUX KOJIOITHUX CHUCTEM, TaK 1 J0
MIKpOTE€TEpOTCHHHIX

Po3mipu 4acTok mOpOIIKiB, a, OTKE, 1 IX MUTOMa MOBEPXHS MAIOTh BEIIMYE3HE

3HAa4YCHHA OJIA X IMPAKTHUYHOTO 3aCTOCYBAHHA.



As a result, a vast area of contact between aerosols from air and low thermal
conductivity of oxidation occurring particles at high speed, accompanied by
overheating of the system, and then an explosion. Explosions aerosols dangerous than
gas explosions since the transition from a solid or liquid state of matter in gaseous
accompanied by a much larger increase in the system than in gas reactions.
Explosions can be zlokalizovani addition to these aerosols any indifferent dust. For
example, in mines suspended boxes with lime dust, which is poured at a local

explosion and limiting its spread.

1.2 POWDERS

Powders are vilnodyspersnymy systems of gaseous dispersion medium and
hard dispersed phase consisting of particles ranging in size from 10® to 10 m.
Usually polydisperse powders. The problem of obtaining monodisperse powders are
not resolved by now.

The gaseous nature of the dispersion medium and high concentrations of
particulate powders provide bulk properties of bodies. On the other hand, since the
contact area between the particles of powder had the system has channels and
cavities, so in general powders having a capillary structure.

Classification of powders
Powders are classified according to particle size:
send ....2:107 - 1-10° m
dust....2:10° - 1-10° m
powder....< 2:10° m.
The particle size
Sizes primary particle powders vary very widely because powders can be

classified as typical colloidal systems and to microheterogeneous

The particle size powders and, consequently, their specific surface are of great

importance for their practical application.



Tax, sickpaBicTh 3a0apBJICHHS 1 KPUIOYa 3J]aTHICTh MITMEHTIB (TUTAHOBI OLIHIIA,
OKCHJI 3aJi3a), MOCHJIIOYa JIis HAIlOBHIOBAUiB (Ca)ka, OKCHUJM ILIMHKY 1 MarHirwo),
CMaKOBI BJIACTUBOCTI MOPOIIKIB, BXXMBAHUX B Xap4OBiil MPOMUCIOBOCTI(KaBa, KaKao,
IyKpOBa Iypa, OOPOIIHO), CHIIBHO 3aJIeXkaTh BIJ] IX TUCIIEPCHOCTI.

Po3mipu yacTok MokHa BU3HAYATH MIKPOCKOIIYHO, METOJAaMHU CEAUMEHTAIlll 1
CUTOBOrO aHami3dy. [luToMy MOBEpXHIO MOPOUIKIB BH3HAYaIOTh a00 MO ajacopOiil
a30Ty Ha 4acTKax, a0o NuIIXoM (UIBTpaIii piIMHK Yepe3 MOPOIIoK, abo, HapellTi,
IITXOM MPOCMOKTYBaHHS Yepe3 HbOTO TOBITPSL.

Cumoeutl aHami3 3MIACHIOIOTh, MPOCIIOIYN CyXy MHpoOy dYepe3 ApOTsHI abo
mI0OBKOB1 cuta. Lleit MeToa 3BOAUTHCA 10 BU3HAYEHHS MAacOBOTO BiJICOTKAa OKPEMHX
(dpaxuiid, 00 3aJMUIIAITHCS MOCHIIOBHO HA CUTI 3 ApIOHIMMU oTBOopaMu. Hemomik
METOY - HEMOKJIUBICTh JOCTIIKYBaTH (DpaKIlito, 10 MPOXOIUTh Yepe3 HauapioHiIe
CUTO 1 MICTUTh YAaCTKH PI3HUX PO3MIPIB.

Cedumenmayivnuy aHami3 To4HImWMK. [l aHamizy MO LBOMY METOMIY
CIIOYATKYy TOTYIOTh CYCHEH31l0, Ky MOTIM JIOCHKYyI0Th. CyTh IIBOTO METOIY
BUKJIaJIeHa y OyJlb-IKOMY MIJPYYHUKY IO KOJOiAHIM Ximii. [{luM MeTogom MokHa
BU3HAYATH MIiHIMAIbHUN, MaKCUMaJIbHUN 1 HaWOLIBII BIPOTIMHUNA pajiycH,
MOJIITUCTIEPCHICTh TMOPOIIKY, a TaKOX 3HAaWTH (QYHKIIIO PpO3MOAULYy YacTOK IO
po3Mipax(ppakuiiHU CKIIa]] TOPOIIKY).

Aocopbyitinuti memoo - 3acmoco8yeEmvbCsi Ol NOPUCUX NOPOWIKIE. Bin
IDYHMYEMbCA HA ICHYBAHHI NPAMOIL 3ANEHCHOCMI MIdC Belununo aocopoyii I, i
BENUYUHOIO NUMOMOI NOGEPXHI SYO

Syo = I'oNaS,, (1.21)
ae S - myIo11a, 3aiiMaHa OHI€I0 MOJIEKYJIOI0 a/IcCOpOOBAHOTO HA TOPOLIKY rasy.
Cnocoou ompumanns

3amexHO BiJ BJIACTMBOCTEM Marepiainy, MPU3HAYEHHA 1 EKOHOMIYHUX
MIPKyBaHb TOPOIIKH OTPUMYIOTH PI3HUMHU CIOCOOaMH, SKI MiIPO3AUISIIOTh Ha
dbi13uKo-MexaHnyHi 1 Hi3UKO-XIMIUHI.

1.  ®isuxo-mexaniuni(Oucnepeayitini) ~ CIOCOOM  OTPUMAHHS  MOPOIIKIB

I'PYHTOBaHI Ha MpoLiecax NOAPIOHEHHS TBEPAUX MaTepiaiiB APOOICHHSIM.



Thus, brightness and color opaque ability pigments (titanium white, iron oxide),
increasing performance fillers (carbon black, zinc oxide and magnesium), the taste of
powders used in the food industry (coffee, cocoa, powdered sugar, flour), are highly
dependent on their dispersion.

The particle size can be determined microscopically, sedimentation methods and
sieve analysis. Determine the specific surface of powders or nitrogen adsorption on

particles or liquid by filtration through a powder, or, finally, by draw air through it.

Sieve analysis is carried out, prosiyuyuchy dry sample through wire or silk
screens. This method reduces to determining the mass percent of individual fractions
that are consistent with the sieve with smaller openings. The disadvantage of the
method - the inability to investigate fraction passing through the sieve and contains
the smallest particles of different sizes.

Sedimentation analysis more precise. To analyze this method to first prepare a
suspension, which is then investigate. This method is described in any textbook on
colloid chemistry. This method can determine the minimum, maximum and most
likely radii, polydispersity powder, and find the distribution function of particle size

(fractional composition powder).

Adsorption method - used for porous powders. It is based on the existence of a
direct relationship between the size and the magnitude of Hxo adsorption specific
surface Sud:

Syo = I',oNaS,, (1.21)
where Sy - area occupied by one molecule adsorbed on the powder gas.
Methods for getting
Depending on the properties of the material, purpose and economic reasons
powders are different ways that are divided into physical and mehanychni and
physico-chemical.
1. Physical and mechanical (dysperhatsiyni) processes for powder grinding

process grounded on solid materials fragmentation.



YacTto OCHOBHOIO METOIO IIPU JUCHEPraliiHuX METOJaX OTPUMAaHHS IMOPOUIKIB
CTaBJIATh JOCATHEHHS MEBHOI MIpH JIUCIIEPCHOCTI, TOMY T'OJIOBHY YBary NMpUIUISIOTH
MOJICTIICHHIO TTOAPiOHEHHS. J[JI IbOTO 3aCTOCOBYIOTH MMOHMXKYBavl TBEPIOCTI (edheKkT
PeGinnepa), a TakoX MpOBOAATH MOIEpPeAHI0 00poOKy matepiany. Hampuknan, s
HaJaHHS KPUXKOCTI TUTaHy 1 TaHTajdy iX HarpiBaloTb B arMmocdepi BOJHIO 1
NEepPeBOAATh B TIAPUAM, $AKI MICAS NOJAPIOHEHHS NpPH HArpiBaHHI y BaKyyMi
PO3KIIAJIAIOTHCS 0 YUCTOTO METAJIEBOTO MOPOIIIKY.

[Topouiku 3 yactkamu chepuyHoi (GOpMH 3 TYrOIUIABKUX MeTaliB(BOJb(hpam,
MoIiOJieH, Hi00ii) OTPUMYIOTh B HHM3BKOTEMIIEpATypHIM IJla3Mi JyrOBOTO 1
BHCOKOYACTOTHOTO po3psiAiB. [lpoxonsun 30HY IU1a3MM, YacTKU IUIABJISTHCS 1
OKPYIJISIIOTBCA MMiJI JII€0 TOBEPXHEBOI'O HATATHEHHS, IOTIM OXOJOKYIOThCS 1
TBEPIAHYTh.

MeTo0M TOTO, M0 PO3MUISIIO PIIKUX CEPEIOBHII MOKHA OTPUMATH TIOPOIIKH

JIETKOIUIABKUX METaJiB 1 CIUIaBiB(CBUHEIb, OJIOBO, allfoMiHil). Posmuisamo MoxHa
IIPOBOJIMTH 3a JOTIOMOTOIO IOBITPS, Ta31B 1 MapH.
2. Y 0oCHOBI @hi3uxo-ximiuHux cnoco6ié¢ BUPOOHUIITBA MOPOIIKIB JIEkKATh MPOIECU
OKHCIICHHS1, BITHOBIICHHS, €JIEKTPOII3Y 1 TaK Aaji, TOMy XIMIYHUN CKJIaJ MOYaTKOBUX
MatepiajiB 1 MOPOIIKIB He oJHaKOBHM. Tak, mopoIKku caxi 1 «61101 caxi» (aepocua)
OTPUMYIOTh IIJISXOM CIAJIOBAaHHS BIJMOBIIHO BYTJIEBOJHIB /IO €JIEMEHTApHOIO
ByTJIeIo npu Opaky kucHio 1 cnamtoBanHi SiCl, mo SiOy(aepocuiniB). Bucoka mipa
JUCTIEPCHOCTI TPOAYKTIB 3a0€3MeUy€eThCsl BEIUKOI MIpPOI0 TMEPEeCHYeHHs iX mapw.
Oxkcun UHKY(IIMHKOBI O1/TMIa) OTPUMYIOTh, OKHCITIOIOUH MTApW [IUHKY MOBITPSIM MPHU
temrepatypt 3000 C. MertaneBi MOPOLIKH OTPUMYIOTH IIUISXOM BiJHOBJICHHS
OKCH/IIiB 32 JOTIOMOTOI0 TPUPOTHOTO Ta3y, BOJHIO, TBEPANX BiTHOBHUKIB. BojeHs, sk
HANUOUIBII TOPOTHI peareHT, 3aCTOCOBYETHCSA JIJISl BAYKKO BITHOBITIOBAHUX OKCHIIIB W,
Mo, Ni, Co.

BucokomucnepcHi TOPOIIKKM METaldiB 1 CIDIaBiB BUCOKOI MIipH YHUCTOTH
OTPUMYIOTh €JIEKTPOII30M BOJHUX po3uuHIB cojeil. [llupoke mnommpeHHs Mae
BUPOOHUIITBO BUCOKOJMCIEPCHUX METAJIEBUX MOPOIIKIB 3 KapOoHunB Mx(CO), —
JIETKUX CIIOJIYK, II0 YTBOPIOIOTHCS MPU 00pOOLI METAIIB OKCHIOM BYIJIELIO NpU P =

200 atm i T = 200°C.



Often the main goal at dysperhatsiynyh methods of obtaining powders pose
achieve a certain degree of dispersion, so the main attention is paid to facilitate
grinding. To do this, use ponyzhuvachi hardness (Rehbinder effect), and conduct pre-
processing of the material. For example, to provide embrittlement of titanium and
tantalum them heated in a hydrogen atmosphere and transferred to hydrides that after

grinding when heated in vacuum to decompose pure metal powders.

Powders with spherical particles of refractory metals (tungsten, molybdenum,
niobium) are in the low-temperature plasma arc and high-frequency discharges.
Passing Zone plasma particles are melted and rounded by the action of surface

tension, then cooled and solidified.

The method that the sprayed liquid media available powders fusible metal (lead,

tin, aluminum). Sawed can be performed with air, gases and vapors.

2. The basis of physical and chemical methods to produce powders are oxidation,
reduction, electrolysis and so on, because the chemical composition of primary
materials and powders are not the same. Thus, carbon black powder and "white
black™ (Aeros) is produced by burning hydrocarbons according to elemental carbon
and lack of oxygen to the combustion of SiCl4 SiO2 (aerosil). The high degree of
dispersion products provided largely supersaturation of vapor. Zinc oxide (zinc
white) obtained by oxidizing zinc vapor with air at a temperature of 3000 C. The
metal powder produced by reduction of oxides using natural gas, hydrogen, reducing
solid. Hydrogen, the most expensive reagent used for difficult renewable oxide W,
Mo, Ni, Co.

Fine-grained powders of metals and alloys of high purity by electrolysis of
aqueous solutions of salts. Widespread production is highly powdered metal
carbonyls with Mx (CO) 4 - volatile compounds formed during the processing of

metals carbon monoxide at P = 200 atm and T = 2000c.



[Ipu HarpiBaHH1 KapOOHUIHM, BUMAPOBYIOUHCH 1 PO3KIAAAIOYNCh, YTBOPIOIOTH
IpiOHUN MeTaJIeBUM MOPOIIOK (TepMIYHA JIUCOLIaIlis), a, CTUKAIOYKUCh 3 HArpiTor
IIOBEPXHEIO, IOKPUBAIOTH 1I IIAPOM METaly.

Jly’xe 4dacto il OTpUMAaHHS TOPOIIKIB 3aCTOCOBYIOTh METOJ| OCA/DKCHHS 3
PO3UYMHIB B pe3yJIbTaTi KOaryJsiili 30J1iB a00 B pe3yjbTaTi XIMIYHUX pPEaKiiil MK
enekTpoiitamu. [lumM MeroaoM(Io BIIHOCUTHCA A0 KOHACHCAIIMHUX) OTPUMYIOTH
MOPOIIKHK Pi3HUX peuoBuH. Hanmpukiaa, 06510keHa Kpeia BUXOAUTh MO PeaKilii:
Na,CO;+ CaCl, = 1CaCOs + 2NaCl
CrogaTKy TiCiIsl OCaKEHHS B PIIKOMY CEPEIOBUII YTBOPIOIOTHCS CyCIEH311, a micis
GbinpTpallii 1 CyIKH - MOPOIIIKH.

Baacmueocmi nopouikie

[Topouku xapakTepu3ylThCsl TAKUMU BIACTHBOCTSIMHU, SIK HACUITHA UIUTHHICTB,
3JIMMAEMICTD, CUMYYICTh(IUIMHHICTh), TITPOCKOMIYHICTh, 3MOYYBAHICTh 1 TaK Jaii.
3anmexHO BiJl MPU3HAYECHHS TOTO a0O0 IHIIOTO TMOPOIIKY OKpeMi HOro BIIAaCTUBOCTI
Ha0yBarOTh MPIOPUTETHOTO 3HAYCHHSI.

[lin nacunnoro winvHicmioo PoO3yMiIOTH Macy OAWHUII 00'€eMy MOPOUIKY, IO
BUJTLHO HACHITAETHCS B SKY-HEOyab €MHICTh. Cromu BXOAWUTH 00'€eM BHYTPIIIHIX TIp
YacTOK 1 MPOMDKHHUN MPOCTIp Mk HUMHU. HacumHa HiiibHICTH B TpyOMX MOPOIIKaX
Maii>ke HE 3aJIeKUTh BIJl PO3MIPY YaCTOK, OCKIJIBKM BHU3HAYAETHCSI BIIHOUICHHSM
CWIM TSDKIHHS YacTOK JI0 MPOMOPIIiHOL T cuimu TepTs mMixk HuMU. [Ipore y wmipy
30UIBIICHHST JUCIEPCHOCTI IMOPOIIKY TMOYHWHAIOTh TMO3HAYATHUCS MIXKMOJICKYJISIPHI
CHJIY, IO 30UTBIIYIOTH CHIIy TE€PTS MK YaCTKaMM 1 CHPHUAIOUYl YTBOPEHHIO OlbIe
PUXJIOT CTPYKTYPH; TOMY HACHUITHA HIUIBHICTh TOYNHAE 3MEHIITYBATHUCH.

Ilin saunaemocmio maiomv Ha yBa3l CXUTLHICMb YACMOK HOPOWKY 00
ymeopents arperati. Ll BIacTHBICTh 00YMOBJICHA KOTE€31MHOIO B3aEMOJIIEI0 YACTOK
TIOPOIIKY OJTUH 3 OJTHUM.

Binmomo, 110 Jesiki TOPOIIKU CHITBHO «IIOPOIIAThY MPH MEPECHUITaHH], a THIII TPH
T K€ JUCHEPCHOCTI HE Mopoiiath. BoHa 301IbIIyETHCS MPU 3pOCTaHHI PO3MIPIB
YacTOK JI0 B1JIOMOT MEX1 1 3MEHIIY€EThCS 31 301JIbILIEHHSM BOJIOTOCTI MOPOUIKY. Tomy
rigpooOH1 MOPOIIKU(HANPUKIIA, TaJIbK), 0 HE 3BOJIOKYIOTHCS, PO3MUIIOIOTHCS

Kpaile 3a riipouibHUX(KBapIl, BAITHIK).



When heated, carbonyls, evaporating and decomposing to form fine metallic
powder (thermal dissociation), and, when confronted with the heated surface, cover it
with a layer of metal.

It is often used for powder deposition method from solution by coagulation of
sols or as a result of chemical reactions between electrolytes. This method (related to
condensation) are powders of different substances. For example, besieged chalk
obtained by the reaction:

Na,CO;+ CaCl, = |CaCO; + 2NaCl

Initially after deposition in a liquid medium formed suspension, and after
filtration and drying - powder.

The properties of powders

Powders are characterized by such properties as bulk density, zlypayemist,
flowability (fluidity), water absorption, wettability, and so on. Depending on the

purpose of a powder of some of its properties take priority.

During understand a lot of bulk density per unit volume of powder, freely
poured in some capacity. This includes the internal volume of the particles and then
the intermediate space between them. Bulk density in coarse powder is almost
independent of particle size, as determined by the ratio of gravity to the proportional
shares her strength friction between them. However, with increasing dispersion
powder starting to affect intermolecular forces that increase the friction force between
the particles and promoting the formation of more loose structure; as bulk density
begins to decrease.

During zlypayemostyu imply susceptibility powder particles to aggregate
formation. This property is due to the interaction of cohesive powder particles
together.

It is known that some powders strongly "pylyat" when pouring, while others
with the same dispersion not pylyat. It increases with increasing particle size to a
certain limit and decreases with increasing humidity powder. Therefore hydrophobic

powders (eg talc) not moistened, sprayed best hydrophilic (quartz, limestone).



[Topomku 3 M'SIKUX TUIACTUYHUX MAaTepiajiB PO3MWIIOIOTHCS TIpINe, HIXK 3 TBEPIUX.
MoHoucriepcHl TOPOIIKK PO3MIIIOIOTHCS Kpallle 3a MOJIAUCIEPCHUX, OCKUIBKU B
OCTaHHIX Mipa 3alOBHEHHS MPOCTOPY, &, OTXKE, 1 YUCIO TOYOK 3ITKHEHHS MIX
YacTKaMu OUIbIIIe, HIXK B TIEPIIIHX.

Cunyuicmio Ha3UBaIOTh PYXJIUBICTh YACTOK MOPOIIKY OJWH BiIHOCHO OJIHOTO 1
3MIATHICTh MEpPEMIIIATUCS TiJ Ji€l0 30BHIMIHBOI CHIIM. CUMYYICTh 3aJICKUTH BIJ
PO3Mipy YacTOK, BOJIOTOCTI 1 MipH YIIIJILHCHHS TTOPOIIIKY.

biu3bK0I0 10 CUITYYOCTi € BIACTUBICTD MIUHHOCHT TIOPOIIKIB. SIK 1 CUITYYiCTb,
TUTHHHICTH TTOPOIIKY 3aJICKHUTh BiJl XapaKTepy KOHTAKTy MK YacTKaMu mopoiky. Ha
BEJIMYMHY IIJIMHHOCTI BIUIMBAIOTH IIUIBHICTH, po3Mip 1 ¢dopma YacTOK, CTaH iX
NOBEPXHI, BOJIOTICTb.

Liepockoniunicmes i 3mouysanicms - 1@ 3JaTHICTh IOPOIIKY TOTJWHATH
BOJIOTy 3 JOBKULIA. [lormuHaHHS BOJOTM TPU3BOJAUTH JO 3MIHM OaraTbox
BJIACTUBOCTEH MOPOMIKiB. ['iIrpoCKOMIYHICTh 00OYMOBJICHA PO3YMHHICTIO MOPOIIKY Y
BOJI, MPOTE BOHA BJIACTHMBA 1 JESKUM BOJIOHEPO3YMHHHUM MOpoIiKamM. B 1pomy
BUIIAJIKY TTOTJIMHAHHS BOJIOTH WJIE SIK aJCOPOIIisi MOJIEKYJT BOJY MTOBEPXHEIO YaCTOK, a
IOTIM SIK KamIsipHa KOHJEHCAINS B TBEPAUX IMOPUCTUX Timax. OUeBHAHO, IO IS
IPOTIKaHHS ITUX MPOIIECIB MOBEPXHSI YaCTOK Ma€e OYTH TiApOoiIbHOTO.

3MICT BOJOrM B MarTepiajll BHUPaXKalOThb BEIMYMHAMHM BOJIOrOCTI  abo
BOJIOTOBMICT.

Bonozcicmio Ha3uBalOTh BIJIHOIIEHHS MacHu BOJIOTM B Marepiaji 10 yciei macu
MaTepiany(Cyxiii pedoBHHI Pa3oM 3 BOJIOTOI0). Bosiocoemicm - 11¢ BiTHOIICHHS MaCH
BOJIOTH B MaTepialii 0 Macu adCOJIFOTHO CyXOro Marepiaiy.

['irpockoOmivHICTh MOPOUIKY MOXHA 3MEHIIUTH ab0 30UIBIIUTH LIJISAXOM HOro
o0po6ku [IAB. Hampuknan, mo6aBka A0 TiApOoGIILHOTO TOPOIIKY OJIETHOBOI
KHUCJIOTH CIPUSE€ YTBOPCHHIO MOHOIIAPY, OPIEHTOBAHOT'O HA30BHI BYTJICBOJHEBUMH
pagukanamu. [loBepxHs 4acTOK MOPOIIKY CTa€e TiApo¢oOHOI0, a TOPOIIOK - MEHII

TIrPOCKOMIYHUM.



Powders of soft plastic material sprayed worse than solid. Monodispersed powder
sprayed best polydisperse as a last measure of filling space and, consequently, the

number of points of collision between particles larger than the former.

Flowability of the powder particles called mobility relative to each other and the
ability to move under the influence of an external force. Flowability depends on the
particle size, moisture content and degree of compaction of powder.

Close to a property yield of flowability of powders. As flowability, powder
fluidity depends on the nature of the contact between the particles of powder. The
magnitude of the fluctuation affect the density, size and shape of the particles, the
condition of the surface moisture.

Hygroscopicity and wettability - the ability to absorb moisture from the powder
environment. The absorption of moisture leads to change many properties of
powders. Hygroscopicity powder due to solubility in water, but it is common and
some insoluble powders. In this case, moisture absorption is as adsorption of water
molecules particle surface, and then as capillary condensation in porous solid bodies.
Obviously, for the occurrence of these processes, the surface must be hydrophilic
particles.

Moisture content in the material expressing quantities of moisture or moisture
content.

Humidity is the ratio of the mass of water in the material to the mass of material
(dry matter with moisture). Moisture - the ratio of the mass of water in the material to
the mass of absolutely dry material.

Hygroscopicity powder can reduce or enlarge by his treatment of PAH. For
example, the addition to the hydrophilic powder oleic acid promotes the formation of
a monolayer oriented outwards hydrocarbon radicals. The surface becomes

hydrophobic powder particles and powder - less hygroscopic.



Abpaszugnicmsb TIOPOIIKIB 1 MUY, XapaKTePU3yIOUu TBEPAICTh YaCTOK, iX hopmy,
PO3MIp 1 HIIJIBHICTh, MA€ 3HAYEHHS B TEXHOJOTIUHMX MpOLIecax JJis pO3paxyHKY dacy
3HOCY YCTaTKyBaHHS 1 pPO3pOOIi 3axOmiB JUIsl TOMEPE/HKCHHS CTUpaHHS CTIHOK
amapariB 1 TpyOOIPOBOIIB.

EnexTponpoBigHICT, TOPONIKIB 3a3BHUYai  XapaKTEPU3YEThCS BEITUYHMHOIO
AUMOMO20 eleKmpuyHo2o onopy (Ryo) wapy nopowky, sike 00pi6HIOE eleKMPUYHOMY
ONopy Npu NPOX00NHCEHHI CMPYMy uepe3 KyO NOpOwlKy i3 CmopoHoio, pieHoto 1 m.
3anesxcno 6i0 eenuyunu Ryo TOPOIIKKA MIAPO3AUISIOTH HAa TPU TPyNU: 10 J00pe
IPOBOJISAITh, CEPEIHBO MPOBOJATH 1 IO MaJi0 MPOBOAATH. ENekTpuyHa MpOBiIHICTH
MOPOIIKIB 3aJI€KUTh BIJl BOJIOTOCTi, TEMIIEpATypH, XIMIYHOTO CKJIaay, PO3MIpy 1
HIUTBHOCTI YaKOBKHU YaCTOK.

Toprouicms i 6ubyxosicmv TOPOIIKIB 1 MY XapaKTePU3YEThCS TaKUMHU
JaHUMH, SK TeMmrepaTypa caMo3aliMaHHs B IIapi MOPOIIKY, TeMIlepaTypa Cranaxy,
MaKCUMQJIbHUM  THCK  BUOYXy, MiHIMajdbHUN  BUOYyXOHEOE3NMEYHUN  BMICT
KUCHIO(OKMCHUKA) B MWIl Ta 1H. BKa3aHi XapaKTepUCTUKH HE € KOHCTaHTaMu
PEYOBHMHM, OCKIIBKH 3ajieXaTh BlJI YMOB TEIUIOBIIBOJY, TAPAMETPIB XMapH Ira3zoBOi
Cycmensii, TiJABEJCHHS OKHUCHUKA, 10 yTBOPIOETHCS, 1  BHU3HAYAIOTHCSA
EKCIIEPUMEHTATHHUM IUISIXOM.

Jly’e Ba)JIMBOIO BIIACTUBICTIO TOPOIMIKIB € 3JaTHICTh J0 2PaHyII08AHHSL.
['panynioBaHHSIM  Ha3MBalOTh TMPOIEC OCBITU B  TMOPOIIKOMOJIOHINH  Maci
KOHTJIOMepaTiB (TpaHyi) KymscTtoi abo UWiIiHApUYHOT ¢GOopMHU, OUIBII MEHII
OJTHOPIIHMX 3a BenuuuHOI0. 1[eif mporiec Moke WTH MAUMOBOJI, OCKIJIbKH MPU3BOIUTH
710 3MEHIIIEHHS TOBEpXHEBOi eHeprii ['166ca.

['paHynioBaHHA MIMPOKO BHUKOPUCTOBYIOTH B TEXHOJOTIi BHPOOHMIITBA
MOPOIIKOTIONIOHUX TPOAYKTIB. Lle mosicHIoeThes 6araTbMa MO3UTUBHUMHU SIKOCTSIMU
IPaHyJIbOBAaHUX MPOJAYKTIB - MEHILIOK PO3MUIIOEMOCTIO 1 3JIEKYETHCS, OLIBIIONO
CTIKICTIO Tipm 30epiraHHi, 3pYy4YHICTIO po3(acoBKK 1 J03yBaHHS(HATIPHUKIA,
rpaHyJIbOBaHa caxa).

['panyntoBaHHS MOXHA BUKJIMKATH JO0ABKOIO JI0 MOPOILIKY MEBHOI KIIBKOCTI
piauHU. 3MOUYIOUM MOBEPXHIO YaCTOK, PIAMHY YTBOPIOE HA HUX IIAp 3 MIJABUIIECHOIO

B'HSKiCTIO, 34aBJAKHN YOMY YdCTKH CKJIICTOOTHCH.



Abrasive powder and dust, characterizing the hardness of particles, their shape,
size and density, is important in industrial processes for timing equipment wear and

developing measures to prevent abrasion apparatus walls and pipelines.

The electrical conductivity of powders usually characterized by resistivity (Rud)
layer of powder, which is an electrical resistance when current passes through the
powder cube of side equal to 1 m. Depending on the size Rud powders are divided
into three groups: well-transmitting medium hold and having conduct. The electrical
conductivity of powders depends on humidity, temperature, chemical composition,

size and packing density of the particles.

Flammability and explosiveness powder and dust is characterized by data such
as temperature spontaneous combustion in a layer of powder, flash point, the
maximum pressure explosion explosive minimum oxygen content (oxidant) in the
dust, and others. These specifications are constants not matter, because it depends on
the conditions of heat, the gas cloud parameters slurry supply oxidant formed and

determined experimentally.

A very important feature is the ability to powder granulation. Granulation is the
process of education in the powder mass conglomerates (granules) spherical or
cylindrical, more or less uniform in size. This process can go spontaneously, since it

leads to a decrease in surface energy Gibbs.

Granulation is widely used in technology of powder products. This is due to
many positive qualities of granular products - rozpylyuyemostyu and less
compressed, more stability during storage, ease of packaging and dispensing (eg

granulated carbon black).

Granulation can cause additive powder to a certain amount of liquid. Damping
surface particles, liquid forms a layer them with high viscosity, so that particles stick

together.



Ile#i mpomec 3HIMCHIOETBCS B yMOBaxX  O€3MEepepBHOTO  TEPEMIlTyBaHHS
MOPOIIKOIO1I0HOT Macu y OapabaHi, 1110 00epTaETHCS, 1 ONTUMAILHOTO 3MOYYBaHHS.
SIKIo 3MOYyH0YOi PIIMHUA HETOCTATHBO, TO BUXOJAThH JAPIOHI IPaHyJsIu 1 3aJIUIIAETHCS
HE3B'SI3aHU TOPOIIOK. Y HAIJIUIIKY 3MOYYIOYOi DPIAMHH YTBOPIOIOTHCA BEJIHKI
IPpYAKUA Pi3HUX po3MipiB. Hampukinaza, onTumanbHa BOJOTICTh AJIA T'PaHYJIIOBAHHS
cynepdocdary - 22-23%.

[ixaBi poGoTu mo rpanyitoBaHHIO nopoikiB nposeneHi C.C. Boromkum 1 cotp.
['panyntoroun pi3HI BUOU Caxl, OKCUJ LUMHKY 1 1HII HOPOIIKOMOMAIOHI Martepiaj,
BOHU TIIOKa3aJl MOXJIMBICTh TpaHYJIOBaHHS CyxuxX mopomikiB. [Ipum oOkatmi y
OapabaHi CrIOYaTKy yTBOPIOIOTHCS arperaTu-3apoJIKi B pe3yibTaTl 3UMaHHS 4acTOK
1] J1I€F0 HEHACUYEHUX CUJIOBUX MOJIB iX MoBepxHi. [1oTiM BiiOyBa€eThCA HaTUTIAHHS
HOBHUX YaCTOK Ha 3apOJKHU 3a paxyHOK KOT€31HHOI B3a€MO/I1i MI>)K HUMH 1 MOJANbIIIe
3pOCTaHHs TpaHyIl.

[Iporiec rpanyIIOBaHHS TPA€ BEIUKY POJIb y apMarieBTUIHINA MPOMHUCIOBOCTI,
OCKUIbKH TpaHyJIM € OJHIEI0 3 JKapchkux ¢opm. KpiM Toro, rpaHyiau ciayXarTh
IPOMDKHHAM TIPOIYKTOM, 3 SKOTO TMOTIM IMUISIXOM MPECYBaHHS OTPUMYIOTH MITYJIKH.
Homenknatypa nikiB, 110 BHITyCKAIOTHCSA Y BUIJISAAI MOPOIIKIB, MITYJIOK 1 TpaHyll
JTOCUTh IMmHpoka 1 ckiamae a0 80% roroBux Jikapchkux 3aco0iB. [lo ckiamy
dbapMaleBTUYHI MTOPOIIKU MOXYTh OyTH OJHO- 1 0araTOKOMIIOHEHTHUMU.

VY rpaHyiabOBaHOMY BHJI BHUITYCKAaIOTh TaKOX MpaJibHI TMOPOIIKH, JOOPHUBA,
3aco0u i1t 60pOTHOU 3 XBOpOOAMHU POCIIMH 1 KOMaxaMH 1 TaK Jaii

3acmocysannua nopowikie

barato peuoBuH 1 Marepianu, BXXHBAaHUX B IMPOMUCIOBOCTI 1 CLIBCHKOMY
rocrofapcTBi, a TaKOX XapyoBl MPOJIYKTHU 1 MPOMHUCIOBI TOBapH € MOPOILIKAMH,
HANIPUKJIAA: TIIONOMIOHE MalnuBO, caka, OOPOITHO, IYKOp, Kakao, abpa3mBH, CyXi
dapObu 1 TIrMEHTH, MIPOTEXHIYHI  Marepiaiu, pI3HOMAaHITHI  Oy/iBeJbHI
MaTtepiam(IIeMeHT, Kpehja, BamHO), MIHEpalIbHI J00pwBa 1 1HCEKTOMYHTIIUIH,
JIKapChKi MpernapaTu, MUYl 3ac00H, mapdymepHi 1 KOCMETUYH1 BUPOOH 1 Tak Jaji

VYV rtabmumi 1.5 mpuBeneHi JaHi Opo PO3MIpH YacTOK JESKUX MOPOIIKIB 1

BKa3aHa cdepa IX 3aCTOCYBaHHSI.



This process is carried out in a continuous mixing the powder mass in the drum
rotating and optimal wetting. If the damping fluid enough, we get small granules and
powder remains unbound. In excess damping fluid formed large clumps of different
sizes. For example, the optimum moisture content for the granulation of

superphosphate - 22-23%.

Interesting work by granulating powders made SS Voyutskym and et al. Granulating
various types of carbon black, zinc oxide, and other powdered materials, they have
shown the possibility of dry granulation of powders. In the run-in drum machine
originally formed as a result of germ-particle adhesion under unsaturated force fields
their surface. Then the new particles sticking to germs through cohesive interaction

between them and the further growth of granules.

Granulation process plays an important role in the pharmaceutical industry as
one of the pellet dosage forms. In addition, the granules are an intermediate product,
which then by extrusion pills. The range of drugs that are produced in the form of
powders, pills and granules rather wide and up to 80% of medicines. The composition

of pharmaceutical powders can be single and multi.

In granular form also produces detergents, fertilizers, weed and plant diseases
and insects, etc.
The use of powders
Many substances and materials used in industry and agriculture, and food and
industrial products are powders, eg pulverized fuel, soot, flour, sugar, cocoa,
abrasives, dry paints and pigments, pyrotechnic materials, different construction
materials (cement chalk, lime), fertilizers and insektofunhitsydy, pharmaceuticals,

detergents, perfumes and beauty products, etc.

Table 1.5 presents data on particle size powders and some indicated their scope.



Taboauua 1.5. Cepu 3acTocyBaHHSA JeAKMX MOPOIIKIB

HaiimenyBanns nopomiky | iametp yactok MkMm | Cepa 3actocyBanHs

KananpHa razosa caxa 0,03-0,09 HAIMOBHIOBAaYl T'YMOBHUX CYMIiIlIeH

ITiuna razoBa caxa 0,1-0,3 1 I1acTMac, MMIrMEHTH,

JlamrioBa caxka 0,3-0,6 JIpyKapchKi dhapou

Okcua UMHKY 0,2-0,8 binumit nirmenT

Oxcuj MarHito 0,2-0,5 HamoBHIoBa4 ryMoBUX cyMilei

Oxcup 3aimisa 0,3-1,5 UYepBoHU MIrMEHT

TuranoB1 OuUIHIIA 0,2-0,7 bummii mirmMeut

Cynbdat Oapii 1-3 binuii mirMeHT 1 HarmoBHIOBaY

O6noxeHa kpeiia 1-5 [Tapdymepis

Kaonin 2-20 HamnosHtoBau, dbapdopose
BUPOOHHIITBO

PucoBuii kpoxmaib 6-10 [Tapdymepis

Jani, nmpuBeaeHi B Tabmuirro. 1.5 M03BOJIAIOTH BIJHECTH MeEpIi 7 MOPOIIKIB
BIJIHECTH JO KOJOIAHUX CHUCTE€M, a IHIII - JO MIKPOTE€TEPOTeHHUX, TaKUX, IO
YTBOPIOIOTH B MOBITPi 1 BOA1 CEAMMEHTAIIHHO-HECTINKI CHCTEMH.

Hanonopowku

OCKITBKM peYOBHHA MPHU MEPEXO0Ji BiJl TPyOOJUCTIEPCHOTO CTaHy JO CTaHy 3
po3Mmipom uactok < 100 HM pi3ko 3MIHIOE P CBOIX (PyHIaMEHTaIbHUX
BJIACTUBOCTEH, TO MJsi TO3HAYEHHs I[i€l BIAMIHHOCTI B cepeauHi 70-X pokiB
munynoro cromtrs B CPCP OyB 3ampomoHOBaHWiT TEpMiH YIBTPaAUCIIEPCHI
nopomku(Y IAIT).

Humni Ha 3axo7i1 1 B Pocii 151 mo3HaueHHS MOAI0HUX CUCTEM BUKOPUCTOBYETHCS
TEPMIH HAHOTIOPOIIKH. Y YacTKaX TaKoro po3Mipy BEJIHKa BIJIHOCHA JOJIsl aTOMIB, IO
3HAXOAATHCSA HA TOBEPXHi. ATOMHI 3B'S3KM TIOBEPXHEBHX AaTOMIB BHSBIISIOTHCS
TaKUMH, M0 YaCTKOBO HE KOMIICHCYIOThCS. Lle ICTOTHHMM YMHOM 3MIiHIOE MEXaHIvHI,
€JIEKTPHUYHI, ONITUYHI 1 1HIII BIACTUBOCTI pe4oBUHU. HaHOTOPOIIKY MatOTh BEITUKHIA,
B MOPIBHAHHI 3 TPAaJUUIMHUMH TOPOIIKAMH, 3alac €HEeprii, 10 MPOSIBISETbCS B
UIOMY Psiy iX YHIKQJIBHUX (PI3MYHMX 1 XIMIYHHX BJIACTUBOCTEH, SIKI 3HAXOJATh YCe

OUTBII MIUPOKE 3aCTOCYBAHHS B HAMPI3HOMAHITHIIIMX Taly3sX MPOMHUCIOBOCTI.




Table 1.5. Areas of application of certain powders

Name of powder The diameter of the | Scope of use

particlesmkm
Channel black 0,03-0,09 fillers, blends of rubber and
Pichna carbon black 0,1-0,3 plastics, pigments, inks
Lamp Black 0,3-0,6
Zinc Oxide 0,2-0,8 White pigment
Magnesium Oxide 0,2-0,5 Filling rubber compounds
Iron oxide 0,3-1,5 carmine
Titanium white 0,2-0,7 White pigment
Barium sulfate 1-3 White pigment and filler
Precipitated chalk 1-5 Perfumery
Kaolin 2-20 Filling, porcelain production
Rice starch 6-10 Perfumery

The data presented in the table. 1.5 can be attributed first 7 powders attributed
to colloidal systems, and others - to microheterogeneous such forming in the air and
water sedimentation-unstable system.

Nanopowders

Since the substance in the transition from state to state coarse particle size of
<100 nm dramatically changes the number of its fundamental properties, then to
indicate that the differences in the mid 70-ies in the USSR was proposed term ultra
powders (UDP).

Today in the west and Russia to refer to such systems, the term nanopowders.
In large parts of this size, the share of atoms located on the surface. Atomic bonds
surface atoms are those that partially compensated. This significantly alters the
mechanical, electrical, optical and other properties of matter. Nanopowders are large
compared to conventional powders, energy supply, resulting in a number of unique
physical and chemical properties, which are becoming more widely used in various

industries.



3miHa (QyHIaMEHTaTbHUX  BIACTUBOCTEH  TPAAMIIIMHUX  MarepiaidiB B
HAHOJIMCTIEPCHOMY CTaH1(3HIKEHHSI TeMIIepaTypyd IOYaTKy IUIABJIICHHS, TEIUJIOTU
BUIApPY, €HEprii 1oHI3alii, poOOTH BUXOAY €JEKTPOHIB Ta 1H.) BIAKpPHUBAE
MIOHAKIITUPII MOMJIMBOCTI B 00JaCTI CTBOPEHHSI HOBITHIX MarepiaiiB 1 TEXHOJOTIH,
OPUHIIMIIOBO HOBUX MPWIAJIB 1 mpucTpoiB. Huni po3poOneHi MeToan OTpuUMaHHS 1
JOCIIKEH] BJIACTUBOCTI MOPOIIKOBUX CHUCTEM HaWpI3HOMAHITHIIIOIO CKJIAQy Ha
ocuosi Fe, Ni, Co, Cu, Ag, W, Mo, okcuais Fe, Ni, Co, Cu, Al, Mg, Ti.

Hanonopomiku 3 "ocoO6nuBuMHU" BIACTUBOCTSIMU OTPUMYIOTh, B OCHOBHOMY,
METOJIOM BHUMApy-KOHJEHCAIlli B yMOBaX MIBUJIKOTO OXOJIO/UKeHHs. Bumap marepiamy
3IMCHIOIOTH PI3HUMHU CIIOCOOAMU: B IJIA3MOBOMY CTPYMEH1, MPOMYCKAHHSIM CTPyMY,
JTa3epHUM ab0 ENEKTPOHHHM IMpoMeHeM Ta iH. [IpoTe HaamBUAKE OXOJOKEHHS €
000B'A3KOBOIO YMOBOIO.

OTtpumaHHS  yJABTPAIUCIEPCHUX  MOPOIIKIB B  IMIYJbCHIM  MJa3mi
KOH/ICHCAaTOPHOTO  pO3psily  XapaKTEepU3yeTbCs  HAIA3BUYAlHO  BHCOKHUMU
MIBUAKOCTSIMU OXOJIOJKEHHSI BUCOKOTEMIIEPATYpHOTO CTaHy pPEaKIiifHOi CHCTEeMH,
JIOCATHYTOTO TiJ BIUIMBOM BHCOKOCHEPTETUYHOTO IMITYJIbCY PO3PSIHOTO CTPYMY.
[IBUAKICTH OXOJIOMKCHHS ICTOTHO BHWINA, HIK y OUIBIIOCTI IPOIECIB ILIA3MOBOTO
OTPUMaHHS yJIbTPAIUCIIEPCHUX MOPOIIKIB 3 BUKOPUCTAHHAM TUIa3MH CTaIlilOHAPHHUX
BUIB PO3PALy. 3aBISKH IIbOMY 3MEHIIYETHCS PO3MIp YacTOK, IO YTBOPIOIOTHCS, a
TaKOX MPUTHIYYETHCS 3POCTAHHS YACTOK IUISIXOM X 3JIUTTS MPHU 3ITKHEHHI.

Po3pobnenuii cmnoci0 OTpuMaHHS HAaHOMOPONIKIB METOJIOM EJIEeKTPUYHOTO
BUOYXy npotiB. Uepes BiApizok MeTaneBoro ApoTy(¢oibra) mpomyCcKaeThCs IMITYJIbC
CTpyMy, MiJ JI€I0 SIKOTO JpIT PYWHYEThCS HA HAWAPIOHINI YAaCTUHKH 1 TMapy.
PozniTarounich 3  BENMKOIO  INBUJAKICTIO, TPOAYKTH PpPYHHYBaHHS  IIBHAKO
OXOJIO/IKYIOTBCSI, 1 YTBOPIOETHCSI BUCOKOAMCIIEPCHHUM MOPOIIOK. 3al€KHO Bl POAY
raszy, 1o OTO4Yy€e PyWHOBAaHUH JIPiT, MOXKHA OTPUMYBATH TIOPOIIKHA METAJIiB, CILIABIB,
MOPOIIKK XIMIYHUX CTOJIYK a00 TOPOIIKK KOMITO3HMIIIMHUX CIOJYK. JIMCTIEpCHICTH
MOPOIIKY, CTPYKTypa 4YacTOK 1 IHIINI BJIACTUBOCTI BU3HAYAIOTHCS TMapaMeTpaMu
PO3PSATHOTO KOHTYPY, MaTepiajJoM 1 T€OMETPUUYHUMHU po3MipaMH JIpoTy (¢oiibra) i

XapaKTePUCTHKaMH ra30BOTO CEPEOBHIIA, B IKOMY POOUTHCS BHOYX.



Changing the fundamental properties of traditional materials in nanodispersed
state (decrease the melting temperature, heat of vaporization, ionization energy,
electron work function and so on.) Offers broadest capabilities in the field of
advanced materials and technologies of innovative instruments and devices.
Currently, developed and tested methods for systems of various properties of powder
composition based on Fe, Ni, Co, Cu, Ag, W, Mo, oxides of Fe, Ni, Co, Cu, Al, Mg,
Ti.

Nanopowders of "special” properties are mainly by evaporation-condensation in
the rapid cooling. Evaporation material is carried out in different ways: in a plasma
jet, passing current, laser or electron beam and others. However, super-fast cooling is

a must.

Getting ultrafine powders pulsed plasma discharge capacitor is characterized by
extremely high rates of cooling high temperature state of the reaction system made
under the influence of high pulse discharge current. Cooling rate is much higher than
most plasma processes to obtain ultrafine powders using stationary plasma species
level. This reduces the size of the particles formed and inhibited the growth of

particles by merging them in a collision.

A method for obtaining nanopowders by electrical explosion of wires. After a
period of metal wire (foil) current pulse is passed, under which the wire breaks the
smallest particles and vapor. Flying off at high speed, debris quickly cooled and
formed Fine powder. Depending on the type of gas surrounding the wire destructible,
you can get powders of metals, alloys, powders, chemicals or powders composite
connections. Dispersion powder particle structure and other properties are determined
by the parameters of the discharge circuit, material and physical size wire (foil) and

characteristics of the gaseous medium, which is a blast.



Ha ocHOBI 1150T0 c10CO0Y BiAIpaIlbOBaHUN TEXHOJOTTYHHUM MPOIIEC OTPUMAHHS
MOPOIIKIB 3 KEPOBAHUMU BIACTUBOCTSIMHU.

€ BupoOuU, ¢ HAHOTIOPOIIKK TPAIOTh TOJOBHY poiib. Hampukmnan, e ¢poToHHI
Kpuctanu abo TOHKI 1iiBKU. [lpu mpaBUIBbHOMY poO3TallyBaHHI YacTOK CTPOTO
33/IaHOTO PO3MIPY BOHHM 3JaTHI PO3KIAJaTU CBITIO, a 1€ Tpeba g CHCTEM
ONTHYHOMY 3B'A3Ky. [HIIE 3acTOCyBaHHA IUTIBOK 3 HAHOYACTKAMH - HOBI
oOJamTyBaHHS MarHiTHOI mam'siTi. ¥ HHUX KOXXHa 4YacTKa CIYXHUTbh OJHUM OI1TOM
iHopMmarlii, a UIBHICTh, 3 SKOK 4YacTKU 1, BIAMOBIAHO, 1HGOPMAIID MOXKHA
PO3MICTUTH Ha TUTIBIll, B THUCSYl pa3 mepeBuinye HuHimH. i poboTn mos's3ani i3
CTBOPEHHSIM HAaHOCXEM ISl €NIEKTPOHIKM HACTYITHOTO MOKOJIHHA. Taka eneKTpoHika
J03BOJINTh CTBOPIOBATH NPHHIIMIIOBO HOBI MpHUCTpoi. Pid y Tomy, 0 4yuM TOHIIIE
IUTIBKA, SIKY HAHOCSITh Ha OCHOBY MIKPOCXEMH, TUM MEHIIEe B Hii Hampyru. [lniBku
HAHOMETPOBOI TOBIIMHU MOXXHA OTPHMYBATH 3 TaKWX pPEUYOBHUH, SIKI 30BCIM
HEIIOJJABHO 3aCTOCOBYBATH JIJIS BUTOTOBIICHHS €JIEKTPOHIKH 0YyJI0 HEMOKITUBO.

YMmiHHs ¢GopMyBaTH TOHKI IUIIBKH, IPUYOMY POOUTH iX HE CYLUIBHUMH, a Y
BUIJISI/II OKPEMHX OCTPIBLIIB HAHOMETPOBOI'O PO3MIpY, TaK 3BaHI KBAHTOBI TOYKH, JA€
MOJKJIMBICTh CTBOPIOBATH MOTY>KHI JIa3epy, HEOOXITHI JI7IT HOBOTO MOKOIIHHS CUCTEM
ONTHUYHOIO 3B'S3KY.

Po3po0nsieTbcsi  €KOHOMIYHA  TEXHOJOTI  OTPUMAaHHS 3 BiAPOOJEHUX
dotorpadgiuanx (GIKCAKHUX PO3ZYMHIB HAHOMOPOIIKIB cpibma. Hanoaucnepche
Cpi0JI0 MPONIOHYETHCS BUKOPUCTATH ITPU BUPOOHHUIITBI IPYKOBAHUX TIIAT, B METUITNHI
JUTSL  CTEpHITi3aIlii pO3YMHIB, B MOOYTOBHX (QIIbTpax I OYHINCHHS BOIH, B
CaHITapHIN KepaMmilll 1 IHITUX 00IacTsIX.

Po3pob6neni cnocoOu mepepoOKu pi3HUX TBEPAUX 1 PIAKUX 3al130BMICHUX
BIJIXOJIIB 1 MaTepiajiB, y TOMY YHCII BIIXO/IIB €IIEKTPOTI3HOTO BUPOOHUIITBA 1 HU3BKO
30arayeHNX KOHIICHTPATIB 3a1i3a, 0 JI03BOJISIOTh OTPUMYBATH HAHOIIOPOIIIKH 3a1i3a
1 OKCHU/IIB 3ai3a.

3aCTOCOBYIOTHCSI HAHOTIOPOIIKH 1 B SIKOCTI 010J10T1YHO aKTUBHUX J0OABOK.



Based on this method worked technological process of obtaining powders with
controlled properties.

There are items where nanopowders play a major role. For example, it photonic
crystals or thin films. With proper arrangement of particles of a given size is strictly
they are able to spread the light, which is necessary for optical communication
systems. Another application of films of nanoparticles - a new arrangement of
magnetic memory. They each particle is one bit of information, and the density at
which the particles and, therefore, the information can be placed on the film, a
thousand times greater than the present. These works associated with the creation
nanoshem for next-generation electronics. Such electronics will create entirely new
device. The fact that the thinner the film, which is applied to the substrate chip, the
smaller the voltage. Nanometer film thickness can be obtained from the following

substances recently used for the manufacture of electronics was impossible.

The ability to form a thin film, and they do not solid, but as separate islands of
nanometer size, called quantum dots, makes it possible to create powerful lasers

needed for the next generation optical communication systems.

Developed with technology for economic vidroblenyh photographic solutions
fiksazhnyh nano silver. Silver nanoparticle proposed to be used in the manufacture of
printed circuit boards, medicine for sterilization solutions for domestic water filters in

sanitary ceramics and other areas.
Methods of processing various solid and liquid waste iron materials, including
waste electrolysis production and low enriched concentrates of iron, which give

nanopowders iron and iron oxides.

Nanopowders and used as dietary supplements.



TJIABA 2. CACTEMM 3 PIIKUM JUCIEPCIHHUM CEPEJOBHUIIEM

2.1 CYCHIEH3I1

Cycnen3zisimy Ha3UBaIOTh MIKPOTE€TEPOr€HHI CUCTEMU 3 PIJIKUM JUCIEPCIHUM
CEepPEIOBUIIEM 1 TBEPAOK JIHUCIEPCHOIO (a30r 3 po3MipaMH YacTOK BHIIE, HIK B
307151X, T0OTO B miamasoni 10°-10" m. KonuenTpoBani cycrensii Ha3HBAIOTh acTaM,
yJIbIIAMH, IUTAMaMHU.

Cnocoou ompumanus cycnensii

Cycrniensii MarOTh psJl 3arajlbHUX BJIACTUBOCTEN 3 MOPOIIKAMH, BOHU MOJ10HI
M0 JWCTHEPCHOCTI. SIKIIO MOPONIOK MOMICTUTH B PIIMHY 1 MEpEeMIllaTd, TO BUIANE
CYCIIEH31sl, a MpPU BUCYIIyBaHHI CYCIEH31s 3HOBY IEPETBOPIOETHCS HA IOPOLIOK.
Tomy cnocoOu OTpUMaHHS CyCHEH31M 1 MOPOIIKIB OJHAKOBI, JIMIIE MPU OTPUMAHHI
CYCIIEH31M 3'IBISETHCS JOAATKOBA TEXHOJOTIYHA CTajisl - 3MILIYBaHHS IMOPOLIKY 3
JTUCIIEPCITHUM CepeIOBUIIEM.

KonnientpoBani cycnensii(mactu) MOXyTh OyTH OTpHMMaHi SIK B pe3yJIbTaTi
ocigaHHs OuIbIle pPO30aBICHUX CYCHEH31M, Tak 1 Oe3MocepeHbO PO3TUPAHHSIM
NOPOIIKIB 200 MACUBHUX TBEPJAUX TUI 3 PIIUHAMH.

Baacmueocmi cycnens3iii

OCKIJIBKM YaCTKHU CYCIEH31i MatOTh MOPIBHSAHO BEJIUKI pO3MipH(BOHU BUJIMMI B
MIKpPOCKOIT), CyCIEH31i HE BHUSBISAIOTbH OCMOTUYHOIO THCKY 1 OpOYHIBCBKOTO PYXY,
BOHU HE 37aTH1 10 nudy3ii.

Cycniensii 0JHOYAaCHO TMOTJMHAIOTH 1 PO3CiIOITh cBiTIO. [lpu 1BLOMY Ha
BIIMIHY BiJl ONAJIECHUPYIOUUX 30JIIB CYCHEH31i MPOSABIAIOTh KAJIaMyTHICTh HE JIUIIIE
npu G1YHOMY OCBITJICHHI, ajie 1 y CBITJIi, IO IpoxoauTh. [IpoTe cycnensii, Tak camo
K 130JI1, 31aTHI MPOSIBISATH MO/IBliTHE MPOMEHE3aIOMJIEHHS B TTOTOLII.

Ha noBepxHi 9acTok cycmneHsii, Tak caMo sK 1 Ha TIOBEPXHI arperariB B 305X,
YTBOPIOETHCS TMOABIMHUNA €AEKTPUYHUM 1map. ENeKTpOKIHETUYHHI MOTEHIiaN
CYCTEeH31/ Ma€ BETUYMHY TOTO K MOPSIAKY, 110 1 {-TIOTEHITia] YaCTOK TUIIOBHUX 30JIiB.
[lin niero eneKTpONITIB CYCIEH31l KOoarysiTh, TOOTO X YaCTKH 3IUIMAIOTHCS,
yTBOpIOtouM arperatu. LIBUAKICT, Koaryisilli B CyCHEH3ISIX HE 3aJeXHUTh BIJ
TEIJIOBOrO0 3ITKHEHHS 4YacTOK 1 HE MOXKE HAacliyBaTh 3aKOHOMIPHOCTI Teopii

KIHETHKH KoaryJsiiii CMOJyXOBCHKOTO.



CHAPTER 2. OF LIQUID DISPERSION MEDIUM
2.1 SUSPENSIONS
The suspension system called microheterogeneous liquid dispersion medium
and hard dispersed phase with particle sizes higher than sols, ie in the range of 10°-

10™*. Concentrated paste called slurry, the pulp slurry.

Methods for getting suspensions

Suspensions have some common properties of powders, they are similar to
dispersion. If you put the powder into the liquid and mix, you get a suspension, but
when dried slurry again turns to powder. Therefore, how to obtain suspensions and
powders are the same, only upon an additional suspensions technological stage -

mixing the powder with the dispersion medium.

The concentrated suspension (paste) can be obtained as a result of subsidence

more dilute suspensions and directly grinding powders or bulk solids from liquids.

Properties suspensions
Since particles suspensions are relatively large size (they are visible under a
microscope), the suspension does not reveal osmotic pressure and Brownian motion,
they are not capable of diffusion.
Suspensions both absorb and scatter light. Thus unlike opalestsyruyuchyh sols
suspension turbidity show not only a side light, but in transmitted light. However,

suspension, as well as ash able to show birefringence in the stream.

On the surface of the particles of the suspension, as well as on the surface
aggregates in sols formed electric double layer. Electrokinetic potential suspension
has a value of the same order as the (-potential common shares sols. Under the
influence of electrolytes coagulated suspension, ie their share coalesce to form
aggregates. The rate of coagulation in suspension is independent of thermal collisions

of particles and can not follow the laws of Smoluchowski coagulation kinetics theory.



Bona moB'sa3aHa B OCHOBHOMY 3 BIACTHBOCTSIMU TOBEPXHEBHUX IIapiB. Y TMEBHUX
yMOBax B CYCHEH3IIX, TaK camMoO SIK 1 B 30J5X, YTBOPIOIOTHCS MPOCTOPOBI
KOAryJsiliiiHl cmpykmypu, 30amui 00 CuHepe3ucy - MHUMOBUIBHOTO 3MEHILICHHS
00'eMy CUCTEMU 3 OJTHOYACHUM BUIJICHHSM 3 HHOTO JTUCIIEPCIHOTO CEpEeIOBHUIIIA.

ABuima mukcomponii i peonexcii TpU JOTPUMaHHI BIAMOBIAHUX YMOB
OPOSBIIIIOTECSA Yy CYCIEH31M Maike 3aBXJIu OUIBIIO MIpO0, YUM Yy J10(OOHHX
30J11B.

Tuxcomponisi - Ue 3MAaTHICTb CTPYKTYp MICHs iX pyHHYBaHHS B pe3yJIbTarTl
SKOI-HEeOYyIb MEXaHIYHO1 Jii MUMOBOJII BiTHOBJIIOBATHUCS B Yaci.

Peonexcia - yTBOpeHHSI CTPYKTYpOBaHUX CHUCTEM 3 arperaTMBHO HECTIMKHX
CyCcneH3lid 1 30/iB 3 CWIbHO aHI30/I1aMETPUYHUMHU YacTKaMU NpH OOepTaHHI
MOCYIUHHU.

Cedumenmauitina i azpecamuénas CMIUKiCMb CYCneH3il

Cycriensii cemMMEHTAIIMHUN HECTIHWKI: YaCTKHM iX OCIZalOTh I €0 CHIIH
TSOKIHHS, SKIIO INIUIBHICTH JUCIepcHOi ¢da3u He ayxe OJM3bka N0 IIUIBHOCTI
JUCIIEPCIMHOTO CEepeIoBUINA 1 B'SI3KICTh I[LOTO CEpeIOBUIIA HE Ayke Benuka. [Ipote
CeIMMEHTAIIHHO-HECTINKa CyCIeH3is Moke OyTH SIK arperaTuBHO CTIHKOIO(YacTKH ii
MOXKYTh OCIJTaTH KOXKHA OKPEMO, HE KOaryJlOl4H), TaK 1 arperaTMBHO HECTIHKOIO:
YaCTKH ii, OCIJal0uu, 3YIIITIOIOTHCS MiJ €0 MDKMOJEKYJISIPHUX CUJI 1 YTBOPIOIOTH
arperaTtu-IiacTiBIll; OCIAHHS MPOXOJUTH TyXKE IIBUIKO. ATPEraTMBHYIO CTIMKICTh
cycneHsii npua0aBaroTh TOJl, KOJIM iX YaCTKHU MOKPUTI COJIBLBATHUMHU OOOJOHKAMH,
M0 CKJIQJAal0ThCA 3 MOJEKYJd JUCHepciiiHoro cepemoBwma. Taki 00OJOHKH
NEPEIIKO/KAIOTh  3UCIJICHHIO YacTOK, Oyay4u(Isi po30aBlIEHUX CYCIEH31i)
YUHHUKOM CTa01Ti3aIli.

[Ilo6 yTBopumiacsi conpbBaTHa OOOJIOHKA HAa YacTKax CyCHEH3ii, AMCTIepCiiiHe
CEpEeIOBHUIIE TIOBUHHE JI0Ope 3MOUYyBaTH MOBEPXHIO YaCTOK JHCIEpCHOI dazu. Tomy
arperaTMBHO CTiHKi y BOAl cycreHsii rixpodinpanx minepanbanx nopomkis(CaCOg,
BaSO,, Al,O3) i1 cycniensii rigpodoOHOi caxki y 6€H30J11, OCKIJIBKH BojJa 100pe 3MOUy€
MIHEpaJIbHI MOPOILIKH, a HEMOJspHa piauHa (OeH30:) - caxy. Ko & 3MOYyBaHHS

HEIOCTaTHHO, TO COJIbBATHA 00OJIOHKA HE YTBOPIOETHCS, 1 BIIOYBAETHCS KOATYJISIIS.



It is associated mainly with the properties of the surface layers. Under certain
conditions, the suspensions, as well as in sols formed coagulation spatial structure
capable of syneresis - involuntary reduction in volume system with simultaneous
release him dispersion medium.

Phenomena Thixotropy and Rheopecty the necessary conditions occur in

suspensions almost always more than the lyophobic sols.

Thixotropy - the ability to structures after their destruction as a result of some
mechanical action spontaneously recover in time.
Rheopecty - creation of structured aggregation of unstable suspensions and sols

of particles strongly anizodiametrychnymy the rotation of the vessel.

Sedimentation and aggregate stability of suspensions

Suspensions sedimentation unstable, share them settle by gravity, if the density
of the dispersed phase is not very close to the density and viscosity of the dispersion
medium of this environment is not very large. However, sedimentation-unstable
suspension can be a stable aggregation (particles can settle it individually, not
coagulating) and aggregation unstable, share it, settling, mesh under the influence of
intermolecular forces and form aggregates flakes; sedimentation takes place very
quickly. Ahrehatyvnuyu suspension acquire resistance when their shares are covered
solvation shell composed of molecules of the dispersion medium. These membranes

prevent adhesion of particles being (for dilute suspensions) stabilizing factor.

To form a solvation shell particles in suspension, dispersion medium should
wets the surface of the particles of the dispersed phase. Therefore, aggregation stable
in water suspension hydrophilic mineral powders (CaCO3, BaSO4, Al203) and
hydrophobic carbon black suspensions in benzene as well water wets mineral
powders and non-polar liquid (benzene) - soot. If wetting is not enough, the solvation

shell is formed, and coagulate.



[HOMI TpwM Koaryndiii CyCIEH31H YTBOPIOIOTHCS BEJHKI IUIACTIBIll, TOTAHO
3MOYYBaHl CEpPEOBUIIEM 1 CIUIMBAIOYl HAa TMOBEPXHIO. Take SBUINE HA3UBAETHCA
@roxynayiero.

ArperaTuBHa CTIAKICTh CYCIEH31H TOJSPHUX MIHEpAJIbHUX TOPOIIKIB
0o0yMOBJICHa HE JIMIIIE COJibBaTalli€o, ane 1 yrBopeHHsM J[DC Ha mexi po3aury a3
BHACII1JIOK MOBEPXHEBOT AUCOIiaIlli I0HOTEHHUX MIHEPAJTbHUX YaCTOK.

Cycrien3ii MOJApHUX MIHEPAIBHUX TIIOPOIIKIB B HEMOJSAPHUX PIAKUX
BYTJICBOJIHSAX AarperaTUBHO HECTIiHKi, YaCTKM B HHUX KOArylOKTh, YTBOPIOKOYH
IUTACTIBIll, BHACHIIOK YOTO PO3AUICHHS cepeloBHINA 1 (a3 BiOyBAETHCS IIBUIKO.
Tak TMOBOISATHCS, HANMPUKIAA, CyCIIeH31i OKCHUIy 3aiiza abo altoMiHII0 Y OeH30:i.
[Ipore 11 cycneH3ii MOXHa 3pOOMTH arperaTUBHO CTIMKUMH, AKIIO 10 O€H30Iy
nonatu sike-HeOynp IIAB, manmpukiaa, oneiHOBY KHCIOTY. MolleKyiu O0J€THOBOI
KHCJIOTH, aJCOpOYIOUMCh Ha IMOBEPXHI 4acTOK MHoJsipHOi ¢asm, Hampukiaan Al,Os
OPIEHTYIOTHCA, MPUKPITUIAIOUYUCH TTossipauMu Tpynamu -COOH 10 moBepxHi 9acToK
MOPOIIKY; HEMOJIIPHI BYTJEBOAHEBl JIAHIIOTH OPIEHTYIOTHCS B JIMCIEPCIHE
cepenoBuiie. Taky MOBEpXHIO OCH30J 100pe 3mouye, 1 HaBKojO YacTok Al,Os
YTBOPIOETHCS 0005I0HKA 3 MoJiekyn [IAB - rimpodo0bizartis moBepxHi.

Hecrilika Takox cycrneH3sis caxi y Boal. Ajse 1 ii MOXKHa 3pOOUTH CTIHKOIO,
nonarouu 10 Boau [TAB. Opienraiist MosieKy Oyie TpOTUIIEKHO, TOOTO HEMOJSIPHI
BYTJICBOJHEBI PaJMKaId 3BSHKYTHCS 3 HEIMOJSIPHOIO TMOBEPXHEIO0 Caxi, a MOJIAPHI
IpyInu, OPIEHTOBaHI HA30BHI, CTBOPSATh Ha MOBEPXHI YaCTOK Caxl TiapodiyibHi
000JIOHKH, WI0 3a0e3MeuyroTh 3MOYYBAaHHA BOJOI 1 COJbBAaTallll0 YacTOK -
eiopoghinizayis mosepxHi (puc. 2.1).

OTxe, arperaTUBHO CTIMKI CYCIIE€H311 MOJSPHUX MOPOMIKIB B MOJSPHUX PlLAMHAX
1 HEMOJIIPHUX TIOPOIIKIB B HEMOJSApHUX pinuHax. Cycmnensii B pi3HUX CepeoBHUIIAX
CTaOUTI3YIOTh, JOJA0UM JO0 JUCTIEPCIHOTO cepefoBuilia po3unHHe B Hi [TAB.
OcranHe aacopOyeThCs Ha YaCTKaxX, BUPIBHIOE PI3HUITIO MOJSIPHOCTI MK YaCTKOIO 1
CepelloBUIIEM 1 POOUTh MOXKJIMBUM YTBOPEHHS COJIBBATHOI OOOJIOHKM HaBKOJIO

YaCTOK JUCIEPCHOI (a3u.



Sometimes coagulation suspensions formed large flakes, poorly wetted

environment and pop to the surface. This phenomenon is called flocculation.

Aggregate stability of suspensions polar mineral powders due not only
solvation, but DOS formation at the interface due to the dissociation of ionic surface
mineral particles.

Suspensions polar mineral powders in nonpolar liquid hydrocarbons aggregation
unstable particles they coagulate to form flakes, resulting phase separation medium
and is fast. So behave, such as suspension of iron oxide or alumina in benzene.
However, these suspensions can be made resilient aggregation when added to
benzene that some surfactants, such as oleic acid. The molecules of oleic acid on the
surface of the particles adsorbuyuchys polar phase, such as Al203, focus, attaching
polar groups -COOH powder particles to the surface; nonpolar hydrocarbon chains
are oriented in the dispersion medium. This well wets the surface of benzene and
Al203 particles formed around the shell of molecules surfactants - surface

hydrophobicity.

Unstable as carbon black suspension in water. But it can be made stable by
adding surfactants to water. Targeting molecules will be opposite, ie non-polar
hydrocarbon radicals will contact nonpolar surface of carbon black and polar groups
oriented outward create soot particles on the surface of the hydrophilic membrane,

providing water and wetting solvatation particles - hidrofilizatsiya surface (Img. 2.1).

Thus, aggregation stable suspension of powdered polar polar liquids and
powders in nonpolar nonpolar liquids. Suspensions in different environments
stabilize, adding to the dispersion medium soluble PAHSs in it. Last adsorbed on the
particles, levels polarity difference between the share and the environment and makes

possible the formation of solvation shell around the particles of the dispersed phase.



Puc. 2.1. Cxema crabinmizalii cycrneHsiii y ByrjaeBOJHEBOMY CEPEIOBHIIII

Crabunizyroun 3a ponomororo IIAB geski cTpyKTypoBaHl MHacTH, MO>KHA
3pobutn ix Texkyunmu. Hampuxman, mactu Al,O3 abo miemeHTy y Ba3eniHOBIN ouii -
CTPYKTYpOBaH1 1 KPUXKI, OCKUIbKH MOBEPXHS YaCTOK MOJSPHOTO MOPOIIKY MOraHO
3MOYCHA OJII€I0, 1 CHJIM 3YEIUICHHS YacTOK HiuMM He ocnabieni. [Ipore sikmio o
NacTH J0JIaTh TPOXHU OJIETHOBOI KMCJIOTU, BOHA CTA€ MJIACTUYHO-TEKYUYOI), OCKIIIBKH
OJIeTHOBA KHUCIJIOTa, aJCOpPOYIOUMCh Ha TMOJSIPHUX YacTKaxX TIOPOIIKY, 3MIHIOE iX
MOBEPXHIO 1 POOUTH J0Ope 3MOYYBAaHMMH Ba3eIiHOBOIO OJi€r0. B3aeMomis Mix
Ba3€JIIHOBOIO OJIED 1 TMOBEPXHEK YacTOK TMOPOIIKY Mociadiisge il  CHI
MOJIEKYJISIPHOTO 34ETIJICHHS, €KPAaHYIOUH iX COJIBBATHUM ILIAPOM.

ATrperaTuBHO CTIHMKI 1 HECTIMKI CYCIIeH31i MPOSBIISAIOTH ICTOTHI BIIMIHHOCTI TIPH
YTBOPEHHI OMNaJiB B pPE3yJbTaTl KOAryisiii. Y arperaTMBHO CTIMKUX CHCTeMax
OCITaHHSI YaCTOK BiMOYBA€ThCSA TOBLILHO 1 (OPMYETHCS OyXKE€ NIUIBHUA OCaj.
[TosicHIO€TBCS 1€ THM, IO TMOBEPXHEBI IIApW MEPEIIKOKAIOTh arperaiii 4acTok.
KoB3aroun oguH 1Mo 0THOMY, YACTKH MOXKYTh MEPEHTH B MOJOKEHHS 3 MiHIMAIBHOIO
MOTCHIIIITHOIO EHepricro. Y arperaTMBHO HECTIWKIA CHCTeMi OCIJJaHHS YacTOK
B1I0YBa€ThCS 3HAYHO IIBUIIIE BHACTIOK yTBOpeHHs arperatiB. [Ipore ocax, 1o
YTBOPIOEThCS, Ma€ Habararo OUIbIIMK 00'eM, OCKUIBKA YacTKU 30€epiraroTh Te
BUIIAJIKOBE B3a€MHE PO3TAIIyBaHHSA, B SKOMY BOHU ONHHWINUCS TMPHU TEPIIOMY K
KOHTAaKT1, CHJIM 34YEIUICHHS MK HUMHU CYMIpHI 3 iX CWJIOIO TS KiHHA abo Outblie ii.
JlocmimKeHHST TTOKa3yI0Th, 110 HAWOIIBIN BIPOTiAHI IIEMOYEYHi 1 CIipalibHI MEPBUHHI
arperaru, 3 SIKUX IMOTIM BUXOJSTh O BEIUKOTrO 00'eMy.

BigminHOCTI cenuMmeHTalIMHUX OO0'€MIB arperaTMBHO CTIMKMX 1 HECTIMKUX
CyCHeH31id HaWYITKIIIE MPOSBISIOTHCS TPU CEPeHIX po3Mipax dYacTok. Benwki
YaCTKM HECTIMKMX CHCTEM 3aBASKH 3HAYHIA CUJII TSOKIHHS YTBOPIOIOTH IIUIBHIIIMI
ocam, a IyXe ApiOHI YacTKM B CTIMKUX CHCTeMaxX OCiJaloTh TOBUIHHO, 1 OMaau

BUXOIATH HaHBBanﬁHO PYXIINBHUMU.



Img. 2.1. Scheme stabilize suspensions in hydrocarbon environments

Stabilizing the help of some structured surfactant paste, you can make them
mobile. For example, Al203 or cement paste in vaseline oil - structured and fragile as
polar powder particle surface badly soaked with oil, and traction particles does not
weakened. However, if you add a little pasta to oleic acid, it becomes plastic and
fluid as oleic acid, adsorbuyuchys polar fractions powder, changing their surface and
make a well wetted vaseline oil. Interaction between vaseline oil and powder particle
surface weakens the effect of molecular adhesion forces, shielding their solvation

layer.

Aggregate stable and unstable suspensions exhibit significant differences in the
formation of precipitation by coagulation. In a stable system of aggregation of
particles sedimentation is slow and very dense precipitate formed. The reason is that
the surface layers prevent the aggregation of particles. Sliding one by one, particles
can move to the position of minimum potential energy. In an unstable system
aggregation settling particles is much faster due to the formation of aggregates.
However precipitate formed, has a much larger volume as particles that remain
random relative position in which they found themselves at the first contact, adhesion
forces between them commensurate with their gravity or over it. Studies show that

the most likely chained and primary coil units, from which large amounts of rain out.

Differences sedimentation volume aggregation of stable and unstable
suspensions most clearly manifested in the average size of the particles. The large
proportion of unstable due to large gravity form a dense sediment, and very small

particles in stable systems accumulate slowly and rain out extremely mobile.



Konoionuii 3axucm

Sx BIIOMO, THUIOBI KOJIOiIHI CHUCTEMH OyXK€ UYyTJIMBI JI0 Ji1i €JIEeKTPOJIITIB.
[IpoTe npu BBeaeHHI B 30Jb a00 cycrnensito neBHux BMC 1 nosronaniorosi ITAB 1
YTBOPEHHI Ha TMOBEPXHI YacTOK BIJAMOBIAHOTO aJCOPOIIIHOrO IIapy CTIHKICTh
CHUCTeMHM MOXE OyTH ICTOTHO MiJIBUIIEHA. Take SBUIIE JICTAO HA3BY KO/I0i0OHO20
3axucmy.

PeuoBunamMu, 3maTHUMH OOYMOBIIIOBATHM KOJOIMHMM 3aXHCT, € OUIKH,
BYTJICBOJM, TMEKTUHHU, a JUIA CHCTEM 3 HEBOJHHM JHUCICPCIHHUM CEpPEAOBUINEM -
Kaydyk. Yacto 1l pedoBUHHU HA3UBAIOTh 3AXUCHUMU KOJOiOaMu, XO4a Taka Ha3Ba €
HEMPAaBUJIHHOIO 1 TOSCHIOETHCS JIMINE I1CTOpUYHOIO Tpaauiiero. CydacHa Ha3Ba
Nn0/11I0HKUX PEYOBUH - CTAOLII3aTOPH.

Konoinnumii 3axuct noB's3aHuil 3 Mi€r0 acopOIliOHHO-COIBBATHOIO YMHHUKA.
Benukoro po3BUTKY JOCSTalOTh COJBBAaTHI Iapd B  pe3ysbTari aacopoOmil
nosronaniroropux [IAB 1 BMC. Benuki po3mipu MOJIeKyJ, M0 HECYyTh BIIACHI
COJIbBaTHI OOOJIOHKH, CTBOPIOIOTH HA TOBEPXHI YacTOK aJiIcOpOIIIOHHO-COJIbBATHI
[Iapy 3HAYHOI MPOTSHKHOCTI 1 NIUIBHOCTI, K1 IEPEKPUBAIOTh HE JIMIIE NEpIly, alie 1
ApyTy NOTEeHUINHHY siMy. CTIHKICTh TAKUX CUJIIBHO J10(1I1130BaHUX CYCIIEH31i OJIM3bKa
0 cTifikocTi  JiodiIbHUX cucTeM. HasBHICTR Takux IMapiB  JOBOJUTHCS
€JIeKTPOHHOMIKPOCKOIIIYHUMHU ~ 3HIMKamu.  Hampuknan,  azacopOwiitHi  mapu
METHIIIIEITIOJIO3H Ha YaCTKaX MOJICTUPOIY MatoTh TOBIIMHY 70-100 A,

UucneHHl AOCIIKEHHsI BJIACTUBOCTEN aJCOpOIIOHHO-COIBBATHUX IIApPiB, 110
npoBoauiucs Pebinaepom 1 HOro KOOI, MOKa3aid, L0 i CTPYKTYpH CIiJ
PO3IIIA/IaTH K IBOBUMIPHI KBa31KpUCTAIIUHI MPOIIAPKH, a y pasi aacopoiii BMC -
AK J10(UIbHI IJIIBKOBI Jparii. Takl mapu MarTh Omip 3pYLIEHHIO 1 BUCOKY B'A3KICTb
1 HE YCTHTalOTh «BUIABUTHCS» 3a KOPOTKHW Yac 31TKHEHHS YaCTOK, YTBOPIOIOYH,
TaKUM YUHOM, «CMPYKMYPHO-MeXauiunuti oap'epy, MO TEPEIIKOIKAE KOHTAKTY
gacTok. Pebinaep migkpecaoBaB, 10 pa3oM 3 UM, I cTalimi3amii BaXIuBo, m00
MOBEPXHEBE HATATHEHHS Ha 30BHINIHIN MOBEPXHI a/IcOPOIIIOHHO-COIBBATHOTO MIAPY
OyJio Majie 1 HE PI3KO 3pOCTAI0 Ha TMIJCTyNax J0 YacTKU. [Hakie, KoaryJssiis

BiJIOYBAETHCS NUISIXOM 3YETUICHHSI 00OJIOHOK.



Colloidal protection
As you know, typical colloidal systems are very sensitive to electrolytes.
However, when injected into the sol or suspension of certain long-chain surfactants
and Navy and formation on the surface of the respective particles adsorbed layer
stability of the system can be significantly increased. This phenomenon was called
colloidal protection.
Substances that can cause the colloidal protection are proteins, carbohydrates,
pectin, and for systems with non-aqueous dispersion medium - rubber. Often these
substances are called protective colloids, although this name is incorrect and due to

the historical tradition. The modern name of these substances - stabilizers.

Colloidal protection associated with the action adsorbtsionno-solvate factor.
Grand reach of solvation layers as a result of long-chain surfactant adsorption and
Navy. The large size of the molecules that carry their solvation shell to create the
particle surface adsorbtsionno-solvation layers of considerable length and density,
which cover not only the first but also the second potential well. The stability of
lyophilized much close to the stability of suspensions lyophilic systems. The presence
of these layers have electron microscope images. For example, adsorption layers

methylcellulose to the polystyrene particles have a thickness of 70-100 A.

Numerous studies the properties adsorbtsionno-solvation layers held Rebinder
and his school have shown that these structures should be seen as a two-dimensional
layers Quasicrystall and in case of adsorption Navy - as lyophilic film jelly. These
layers have resistance and high shear viscosity and do not have time "vydavytysya" in
a short time the collision of particles, forming thus "structural-mechanical barrier"
that prevents contact of the particles. Rehbinder emphasized that with this, it is
Important to stabilize to surface tension on the outer surface adsorbtsionno-solvate
layer was small and not growing rapidly on the outskirts of the particles. Otherwise,

coagulation occurs by coupling shells.



MaxkpomorieKyu OUIKIB 1 THIIMX MOJIIMEPIB PO3rOPTAIOTHCS B aCOPOIIIHHOMY
mapi TakUM YHHOM, IO TiApodiabHI YaCTUHM 3BEPHEHI J0 BOJHOI YacTUHH,
YTBOPIOIOYH B Hil BUTHHI IETJTI 1 CKJIAQJKNA CETMEHTIB JIaHIIOT1B. [1{e OiibIry MilHICTS
MaloTh 3MiIIaH1 TUTIBKH, [0 YTBOPIOIOTHCS MpU BBeAeHHI Manopo3unHHuxX [IAB B
aacopOiiiHuil map xenatuny. Opienrauis monekyn [IAB nmonsipuumu rpynamu y
01K JKeJIaTUHY CTBOPIOE TOAATKOBI KOHTakTH. Lli TUIIBKM MpEICTaBIAIOTh BEJIMKUMA
1HTEepec K Moe 010J0TTYHIX MEMOpaH.

AJICOpOIIiliHI Iapu CTPYKTYPYIOThCS BHACIIIOK OpI€HTAIlli MOJIEKYJ 1 O14HOT
Kore3ii (TSOKIHHS TIOJISIPHUX TPYyM, YTBOPEHHS BOJHEBUX 3B'S3KIB 1 Tak Jaii).
MinHICTh MOJIMEPHUX IIApiB 301LIBIIYETHCSA B Yaci (Ha BiamiHy Bia mrapiB ITAB),
JOCATAIOYM TPAHUYHOTO 3HAYCHHs JIMIIE 4Yepe3 JeKibka TOJWH BHACHTIIOK
yHOBUIbHEHOT Audy31i MaKpOMOJIEKYJl 1 MOBUIBHOI iX OpI€HTAIll Ha MEX1 PO3JLTy
das.

Cralimizarris, o0OyMOBJICHA 0COOTMBUMU CTPYKTYPHO-MEXaHIYHUMU
BJIACTUBOCTSIMU aJICOPOIIIMHUX I1apiB, MOKE MPUBECTH JI0 IPAKTUYHO HEOOMEKEHOTO
I1JBULIEHHS CTa0IBHOCTI TUCTIEPCHUX CUCTEM aX JI0 MOBHOI iX (piKcalli, yTBOPEHHS
CYIUIBHHUX TTPOCTOPOBHUX CTPYKTYP - JIpardIiB. Takum  uymHOM,  aacopOmiitHI
MaKpOMOJIEKYJIIpHI IIapu € AY>K€ CUIBHUM YMHHHMKOM CTabOumizailii, 3a0e3neuyroun
CTIMKICTb JIUCIIEPCHUX CHCTEM HaBITh NpPH Jy>XE€ BHCOKMX KOHIIEHTpALIIX
nucnepcHoi (asmu.

Pa3zoMm 13 CTpyKTypHO-MEXaHIYHUMHU BJIACTUBOCTAMU(BHCOKA B'A3KICTH 1
MeXaHIYHa MIIHICTh), CcTa0lmi3yroda [ig LOUX I[IapiB OOyMOBJE€HA 1 I1HIIUMHU
npuunHaMu. Tak, B MPOMDKKY Mik JBOMa YacTKaMH, OTOUYEHHMH aJCOPOIIOHHO-
COJIbBATHUMHU IIapaMH, BiOYBa€ThCsl 30UIBIICHHS KOHIIEHTpAIlii, a, OTXKE, BUHUKAE
OCMOTHYHUH PO3KIMHIOIOYHNI THUCK.

BruuB enekTpuyHUX 3aps/IiB Ha MIIHICTh MAKPOMOJIEKYJISIPHUX aJCOPOIIHHUX
IIapiB BUSBISIETBCS CKIAMHIIINM, HIDK y pa3i COJbBATHUX IIapiB, YTBOPEHUX
Hu3bkoMoJiekysapaumu  JIITIIMA  a6o 4ywmctuM  poszunHHMKOM. [ligBuIEHHS
3apsiay(Hanpukiaa, B pe3ysibTaTi JUCOIallil 10HOTEHHUX TPyl MaKpOMOJIEKYJ), IO
MNOCHWJIIOE B yCIX BUIAJKaxX IApaTaliio, pa3oM 3 LIUM CTBOPIOE CHIIM BIAIITOBXYBaHHS

MDK MaKpOMOJIeKYJIaMH, 3MEHIIIYIOUH O14HY KOTre3ito, a, OTXKe, 1 MII[HICTb.



Macromolecules proteins and other polymers are deployed in the adsorbed layer
so that the hydrophilic part facing the water part, forming it free loops and folds
segments chains. Even greater durability with mixed film formed when administered
in soluble surfactants adsorption layer of gelatin. The orientation of the molecules of
surfactant polar groups toward gelatin creates additional contacts. These films are of

great interest as models of biological membranes.

Adsorption layers are structured due to the orientation of molecules and lateral
cohesion (attraction of polar groups, hydrogen bonds, etc.). The strength of the
polymer layers increases over time (as opposed to layers PAHS), reaching the limit
value in a few hours due to slow diffusion of macromolecules and slow their

orientation at the interface.

The stabilization due to specific structural and mechanical properties of
adsorption layers can lead to a virtually unlimited increase in stability of disperse
systems up to a total fixation, continuous formation of spatial structures - jelly. Thus,
macromolecular adsorption layers is very strong factor of stabilization, ensuring

stability of disperse systems, even at very high concentrations of the dispersed phase.

Together with structural and mechanical properties (high viscosity and
mechanical strength), stabilizing effect of these layers is caused by other reasons. So,
in between two particles surrounded adsorbtsionno-solvation layers, an increase in

concentration, and hence there osmotic disjoining pressure.

Effect of electric charges on the strength of macromolecular adsorption layers is
more complicated than in the case of solvation layers formed by low-LIHSHY or
pure solvent. Increased charge (for example, by ionic dissociation groups of
macromolecules) that enhances hydration in all cases, with this creates repulsive
force between macromolecules, reducing lateral cohesion and, consequently, the

strength.



BcranoBneno, 1m0 MIIHICTh  aACcOpOLIMHUX MIApiB  JKEJIATUHY BUSBISAETHCS
Halobmo B 130enekTpuuHii Toulii(U3T) (mpu pH = 4.7). Takum urHOM, MOXXKHA
CBIIOMO YHOpPABJISTH MILHICTIO aJACOpOLIMHMX IIapiB, a, OTXKE, 1 CTIAKICTIO
JTUCIIEPCHUX CHCTEM, 3MiHIOI0YM pH, KoHIEHTpaIlito 10HiB, BBOAsAuN q00aBku [1AB,
€JICKTPOJIITIB 1 TaK Jai.

Hapemri, npu 300MKEHHI TakKWX YacTOK BIJOYBA€TbCS pI3KEe 3HUKEHHS
EHTpPOTMIi BHACIIJIOK OOMEKEHHsI CBOOOJM PYXy CErMEHTIB JIAHIIOTIB, y 3B'S3KYy 3
NEPEKPUTTSIM TOJIMEPHUX MIapiB. YMHHHMKY €HTpomii cTabumi3alii B Cy4acHHMX
po0OTax HAJTAETHCS BEJIMKE 3HAUCHHS.

CrabimizaTopy HaJalOTh 3010 a00 CyCHeH31i BIIACTMBOCTI PO3YMHY i€l
pedoBuHU. Hampukiian, yacTUHKH KBapily abo MeTaly, 3aXHUIICHOTO aacopOIiitHIM
mapoM OUIKy, CTiiKi, oOpaTWMi, 1 MO CBOid TOBEIIHII HE BIAPI3HIIOTHCS BiJ
MakpoMmojiekysl Ouiky. Y mpucytHocti BMC 301m, B3arami  HemiagaTIuBi
KOHIIEHTpAIlil JO BUCOKOTO BMICTY AMCHEPCHOI (Da3u, MOKHA BUMApyBaTU HACYXO, 1
MOTIM OTPUMAaHUN CYXUU 3aJIMIIOK MOKHA 3HOBY pO3UMHHUTH. [Ipukiazom Takux
JUCHEPCHUX CHUCTEM MOXYTh CIY)KUTH MEIUYHI OakTepuuuiHl Mpenaparu -
npomapeon i Koaapeoi - 30]1 MeTajJeBOro cpidma, 3axuineHi Oimkamu. BoHu
30epiratoTbCs y BUIJISAI HIOHAWTOHIIMX TOPOIIKIB 1 «PO3MYCKAIOTHCS» Y BOJI.
[lixaBo, 1m0 OakTepuiMaHA [is, BJIACTMBAa BaXKUM MeETallaM, HE EKpPaHY€ETbCs
O1IKOBOIO 00OJIOHKOIO.

Enextpodopernuna pyxmuictb Usd dYacTok, mo aacopOyBaid TOCTATHIO
KUTBKICTh cTabimizaTopa, 3a3Buvaii piBHa Usd wmomekyn mnomimepy. Hapemri,
3aXUIIeH] Jucrepcli Mpu J0JaBaHHI EJIEKTPOJITIB HE MIJKOPSIOTHCS MPaBUITY
[ynbue-I'apan, a mOBOAATECA K PO3UMHM CTAOLII3aTOpa, NPUUOMY JJIsl BUJILICHHS
aucnepcHoi ga3u B ocall MOTPIOHO Ty 3K KUIBKICTh €EKTPOJITY, IO 1 ISl OCAIKEHHS
BMC. IcToTHO TakoX, IO pEareHT, 3JaTHUH OCaKyBaTH 3aXHCHY pEYOBUHY,
OCAIKY€ 1 3aXHUINEHY TUCIIEPCII0 HABITh Y TOMY BHUMAAKY, SKIIO MOYATKOBUH 30IIb
iHaUGEepeHTHUN 0 1BOTO peareHTy. Tak, 30111, 3aXHUIEHl KEJTAaTHHOM, BTPA4yaroTh
CTIMKICTb MpPHU JOJABaHHI TAHHIJIB, LIO0 YTBOPIOIOTH 3 KEJIATUHOM HEPO3UMHHY

CIIOJIYKY, TOJIl IK HE3aXMILCH1 3011 HE YYTIHUBI1 J0 J1i TAHHIIB.



It was established that the strength of adsorption layers of gelatin is most in
isoelectric point (YOT) (pH = 4.7). Thus, we can consciously control the strength of
adsorption layers, and, consequently, the stability of disperse systems, changing the

pH, ion concentration, introducing additives surfactants, electrolytes, and so on.

Finally, the approach of these particles is a sharp decrease in entropy due to
restrictions on freedom of movement chain segments, due to the overlapping polymer

layers. Entropy factor of stabilization in the current work is of great importance.

Stabilizers provide sol solution or suspension properties of the substance. For
example, particles of quartz or metal adsorption layer protein secure, stable,
reversible, and by their behavior does not differ from the protein macromolecules. In
the presence of Navy ash concentration generally intractable to the high content of
dispersed phase can be evaporated to dryness, and then the resulting dry residue can
be dissolved again. Examples of such dispersed systems may serve as medical
antibacterial drugs - Protargolum and collargol - metallic silver ash protected
proteins. They are stored in the form of powders schonaytonshyh and "dissolved" in
the water. Interestingly, the bactericidal effect inherent heavy metals are not screened

protein shell.

Electrophoretic mobility U»sf particles adsorbuvaly sufficient amount of
stabilizer, usually equal Uaf molecules. Finally, by dispersion by adding electrolytes
do not obey the rule Schulze-Hardy, and behave as stabilizer solutions, and to
highlight the dispersed phase precipitated need the same amount of electrolyte and
deposition Navy. It is essential also that the reagent capable besiege protective
substance sedimented dispersion and secure even if the initial sol indifferent to this
reagent. Yes, ash, by gelatin lose stability when added tannidiv forming insoluble

compounds with gelatin, while unprotected ash is not sensitive to tannidiv.



Jlns xapakrepuctuku 3axucHoi aii pisHuX BMC 3irMoHI1 3amporoHyBaB Tak
3BaHE 30/10Me YUCIIO.

[Tix 3010mum yucrom mMaroTh Ha yBasi uucio Mr BMC, sike HEoOXiqHO H01aTH
10 10 My 4epBOHOTO 30J110 30J10Ta JJIS TOTO, II00 3amoOIrTH MOro KoaryJssiii mpu
BBeieHH1 B cuctemy 1 mit 10 %-ro po3uuny NaCl.

Jis Bu3HaueHHs 3axucHoi Al BMC 3aMicTh 301110 30510Ta BUKOPUCTOBYIOTh
TaKoXX 30J11 cpibjia, TIAPOKCUIY 3aji3a, OapBHUKA KOHTO-pyOiH 1 iHImI. B 1ibomy
BUIIAJIKY TOBOPSTH NPO CPiOHUL, 3ani3Huu, pyOiHO8ul 1 IHIIUX Ynuciaax. Yum Ouiblie
30JI0TE YMCJI0, THM MEHIIE 3aXHCHA Jisl cTabimizaTopa (Tabmmms. 2.1).

Tadoauus 2.1. 3o10Te, pydiHoBe i 3ai3He uncia aiaa pizanux BMC

Yucno
Crabimizarop 30J10T€ pybiHOBe 3alTi3He
Kenatun 0.008 2.5 5
I'emornoGin 0.05 0.8 1.6
Kazein 0.01 0.4 0.8
Seunnii anbOyMiH 0.15 2.0 15
Kpoxmann 25 20 -
Omneat HaTpito 0.4-0.1 - -

[HOM1 BBeNEHHS B cUCTeMY Iyxke Manux kinbkoctedr BMC, nemocTaTHIX aJis
3a0€3MeUeHHs] 3aXMCHOI [li, MNPHU3BOAUTH HE [0 3aXUCTy, a A0 (IOKYJALil
(ocobmuBHIl BUJ KOAryJisllii, O CYHNPOBODKYETHCS YTBOPEHHSM BEIMKHX PUXIIHX
IUTACTIBIIB AUCTIEPCHOI Pa3un), TOOTO MOPIr KOAryJysalli BUSBISAEThCA HIDKUE, HDK IS
IIOYATKOBOTO 30J10. Ll sBuIe HA3MBAETHCS cencubinizayicio.

MoxnuBi JgBa MexaHi3Mu actaOimizyrouoi nii BMC :  wHelTpamizamis
NOBEPXHEBOIO 3aps/ly YaCTKH MPOTHIIEKHO 3apsI)KEHHMM MAaKpPOIOHOM 1 OJJHOYacHa
azcopOIliss MakpoioHa abo0 MOJEKyJIM Ha JAEKUIbKOX dacTtkax. [Ipm ocTtaHHBROMY
MexaH13M1 MoJiekyJia (MakpoioH) BMC € sk 61 MiCTKOM MiK YaCTKaMH, 3B'SI3YIOUH 1X
OIMH 3 OJHMM. MICTKOBUM MEXaHI3MOM, HaIlpUKJIAJ, MOSICHIOEThCA arperauis

EPUTPOITUTIB B KPOBI.



To characterize the protective effect of various Navy Zsigmondy proposed the
so-called golden number.

Golden number mean number of mg Navy, which must be added to 10 ml of red
gold sol in order to prevent its coagulation when injected in 1 ml of 10% solution of
NaCl.

To determine the protective effect of the Navy instead of gold sol used as ash
silver, iron hydroxide, dye-Congo ruby and others. In this case we speak of silver,
iron, ruby and other numbers. The more gold number, the less protective effect of the
stabilizer (Table. 2.1).

Table 2.1. Gold, ruby and iron among different Navy

Number

Stabilizer gold ruby iron
Gelatin 0.008 2.5 5
Hemoglobin 0.05 0.8 1.6
Casein 0.01 0.4 0.8
Ovalbumin 0.15 2.0 15
Starch 25 20 -
Sodium oleate 0.4-0.1 - -

Sometimes introduction to very small amounts Navy insufficient for defensive
action does not lead to protection and to flocculation (a special kind of coagulation
accompanied by the formation of large loose flakes dispersed phase), ie coagulation

threshold is lower than the initial sol. This phenomenon is called sensitization.

There are two mechanisms of action astabilizuyuchoyi Navy: surface charge
neutralization of oppositely charged particles makroionom and simultaneous
adsorption makroiona or molecules in several parts. In the latter mechanism molecule
(makroion) Navy is like a bridge between particles, binding them together. Bridging

mechanism, for example, due to aggregation of red blood cells.



SABuime ceHcuOuTM3aMiil, 3aBASKA TOPIBHSUIBHINA JCIIeBU3HI  (DIIOKYJISHTIB
IIUPOKO BUKOPUCTOBYETHCA JISI OCAKEHHS CYCHEH31i 1 30J1iB PI3HOI NPUPOAH B
npoLecax BOJOOYMCTKH, OCBITJIEHHS PO3YMHIB, 3aKpIIJIEHHS TPYHTIB, YIpPaBIIHHSA
CTPYKTYpPOYTBOPEHHSM I'PYHTIB.

QIOKYISHTH MIAPO3AUISIIOTE HAa TPUPOAHI 1 CUHTETHYHI; HEOpraHiyHi 1
OpraHiuHi; 10HOTE€H1 1 HEIOHOTeHi. 3 HeopraHiuHuX (QIOKYJISHTIB 3aCTOCOBYETHCS
aKTUBHA KpEMHIi€Ba KUCIOTa. J[0 MPUPOIHUX OpraHiyHUX (DIOKYJISIHTaM BiIHOCSATHCA
KpOXMallb, KapOOKCHUMETWJIEoN03a Ta 1H. HaliOinbiie 3acrocyBaHHS OTpUMaB
MOJIIaKPUIIaMil, IO BUITYCKAETHCS IPOMHUCIIOBICTIO, Ma€ MOJIApHY Macy Onm3bko 106
1 mo 1go0pe pO3YMHAETBCS Yy BOAL. Y TMpoliecax BOJAOOYUCTKH HaWdacTimie
BUKOPUCTOBYIOTh MOJIBIHUIOBUKA cnHUpT. B SKOCTI KaTIOHHUX  (PJIOKYJISHTIB
BUKOPHCTOBYIOTh YETBEPTUHHI aMOHIEBI COJl HA OCHOBI TOJICTHPOIY 1
MOJTIBIHUITOTYOJTY.

3acmocysanna cycnensii

Cycriensii MaloTh BUKJIFOYHO BEJIMKE 3HAYCHHSI B IPUPOJI1 1 TEXHIII, IO JIaJIeKO
nepeBeplIye 3HaUCHHS TUIIOBUX 30J11B 3 TBEPAOIO AUCIIEpCHOIO (a3oro. Jlo cycnensiit
IIPU JOCTaTHHOMY 3MICTI BOJIOTH BITHOCSITHCS TIOYBH 1 TPYHTH; PIYKOBa, MOPCHKA 1
03€pHa BOJIa; IJIMHSHE TICTO, BUKOPUCTOBYBAaHE B KEpaMIYHOMY BHUPOOHUIITBI;
LHEMEHTHI 1 BamHSAHI PO3YMHM, BXHMBaHI y OyZaiBenbHIN crpaBi. CyclneH3isiMH €
CycreHsli MIrMEHTIB B OpPraHIYHUX CEPEeIOBHINAX, IO 3aCTOCOBYIOTHCS B SIKOCTI
MacisHuX (ap0 1 KOIbOPOBUX JIAKiB, CycHeH31i rpadiTy 1 Byrijuisi, BAKOPUCTOBYBaHI
JUTSI CTBOPEHHS IIEHTPIB KPHUCTAMi3aIlli 3 METOI0 BiJIBEpTAaHHS yTBOPECHHS HAKHUITY B
KOTJIaX 1 Tak Jam. Y XIMIYHIA MPOMHUCIOBOCTI 3 CYCIEH31SIMH JOBOJUTHCS
3yCTpl4aThCs IPU OTPUMAaHHI COJIed B MIKPOKPUCTAIIYHOMY BHUJ1, IPU BUPOOHHULITBI
KaTajizaTopis i JOOPUB.

VY i"ctutyTi 610XiMiuHOI (pi3uku PAH Oyno 3anponoHoBaHO BUKOPUCTATH IS
OUMIIIEHHSI KPOBI BHCOKOJWCIIEPCHI MarHiTHi copbentu. KpoB mpomyckaroTh udepes
HaMar"iueHi cycrnensii. B pe3ynbrari 3 Hei BUIIISIOTHCS SIK BUCOKOMOJICKYJISIPHI

CIOJIyKH, HAITPUKJIaJ MIOTI001H, TaK 1 HU3bKOMOJIEKYJIApHI - 0apOiTypaTu.



The phenomenon of sensitization due to the comparative cheapness flocculants
are widely used for the deposition of suspensions and sols of different nature in the
process of purification, illumination solutions, grouting, soil management structure
formation.

Flocculants are divided into natural and synthetic; inorganic and organic;
ionoheni and neionoheni. With inorganic flocculants used active silicic acid. The
natural organic flocculants include starch, carboxymethyl cellulose and others. Most
applications received polyacrylamide manufactured industry is the molar mass of
about 106 and is easily soluble in water. In water treatment processes often use
polyvinyl alcohol. As cationic flocculants used quaternary ammonium salts based on

polystyrene and poliviniltoluolu.

The use of suspensions

Suspensions are of great importance in nature and technology that far surpasses
the typical value sols with a solid dispersed phase. By suspensions with sufficient
moisture content include demolition and soil; river, sea and lake water; clay dough
used in the ceramic industry; cement and mortar, used in the construction business.
The suspension is a suspension of pigments in organic media used as oil paints and
colored lacquer, graphite and coal slurry used to create centers of crystallization for
the purpose of diversion scaling in boilers and so on. In the chemical industry of the
suspensions encountered in obtaining salt in microcrystalline form, in the

manufacture of catalysts and fertilizers.

The Institute of Biochemical Physics RAS was proposed to be used for blood
purification of Highly magnetic sorbents. The blood is passed through a magnetic
suspension. As a result of it out as high molecular weight compounds such as

myoglobin and low - barbiturates.



Cycnen3ii HaHOQJIMa31B BUKOPUCTOBYIOTH JJISI BUPOIIyBaHHS aIMa3HUX HHUTOK,
TiaMeTp SKUX MOXKe J0CATaTH ACKUIbKOX HM. [licnsi BUIaneHHS BOIUM BHUXOJAMTH
alMa3Ha «IOBCTb», BUKOPUCTOBYBaHa B MIKPOEJIEKTPOHILI. TemaonpoBiIHICTh
takoro wmatepiasry B 60-100 pa3iB Oinplia, HIXK Yy OCHOBHOTO Marepiaiy
MIKPOEJIEKTPOHIKM - KpPEMHII0. AJIMa3Ha «IOBCTb» HE3aMIHHA SK HANOBHIOBAY IS
BUTOTOBJIEHHS KOHCTPYKLIMHUX €JIEMEHTIB MIKPOCXEM, BIJ SKUX HEOOXIAHO
BIJIBOJUTH BENUKY KUIbKICTh Teruta. CycneHsii y BelWYe3HUX KUIBKOCTAX
BUKOPHUCTOBYIOTh IIPH 30araueHH1 CUPOBUHM - (piioTallis, riipaBiaiyHa Kiacugikaris.
BoaHo-ByrinbpH1 cycnensii € ileadTbHuM 00'€KTOM 3 TOYKU 30pY TPAHCIOPTYBAaHHS
OpraHiYHOTO TajduBa. B TMOpIBHAHHI 3 KYCKOBHUM BYTUUISAM CYCIEH31i JIETKO
NepeKauyroThCS Ha JTOCUTh BEJHMKI BIJCTaHI, MEPEBO3ATHCSA HATUBHUMU cyaamu. [lpu
[IbOMY YaC HABAHTAXKYBaJbHO-PO3BAHTAXKYBAJIBHUX POOIT CKOPOUYETHCS B ACCATKU
pa3iB. BukopucrtanHsi BOAHO-BYTUIbHUX CYCHEH31i 103BOJIsSIE CKOPOTUTHU BUTPATH Ha
NPUTOTYBaHHS TajuBa 1 MOro TPAaHCIOPTYBaHHS B TMOPIBHAHHI 13 3BUYAWHUM
ByruwsiM B 1.5- 4 pasu. ['muOuna 3ropaHHs BOAHO-BYT1IBHOTO MajiMBa J03BOJISIE
CKOPOTUTH BHUKHUAM B aTMocdepy uaaHOro razy 1 okcuaiB azoty B 4-20 pasis.
EnepreTnuHi XapaKTepUCTHUKM BOAHO-BYTUIBHUX CyCHEH31d abo aHaJjorivHi
3BHYAfHOMY BYTIJTbHOMY MajiuBy, a00 TEPEeBEpIIYIOTHh iX 3aBIASKA BUHUKHEHHIO
edeKTy HH3BbKOCHEPTeTHYHOTO pO3KIAJaHHsS BOAM 3 TMOJAJBIIUM 3TOPaHHSIM
NPOJYKTIB 1 BUIIJICHHSM JIOAATKOBOI TEIUIOBOi eHeprii. OTpuMaHHA MmaTepialiB i3
3aJJaHUMH BIIACTHBOCTSAMHU Yy 0aratboxX BUMAJKaX BKIIOYAE B SIKOCTI TEXHOJOTIYHUX
IPOIIECIB YTBOPEHHS YaCTOK JucrepcHoi (a3u 1 iX KOoaryjsimiro B PIAKOMY
JTUCTIEPCITHOMY CepeloBHIII. 3 1HIIOTO OOKY, KOAryJisiis 1 OCaJKEHHs CYCIEeH31H €
OJIHUM 3 €TaliB MPOIEeCY BOJOOYUCTKH; 1€ BITHOCUTHCS HE JIMIIE JO IIKIIJIUBUX
noOyTOBUX CYCIEH31M 1 BIAXOMIB PI3HUX TEXHOJIOTIYHUX TPOIECiB, aie 1 J0
CIIELIAIbHO OTPUMYBAHUX 30JIIB TIIPOKCHUJIB METANIB, sIKI BBOJASTHCSA Y BOAY IS
yinoBmtoBaHHs goMimok [TAP 1 ioHIB Baxkux meTamiB. MeToau ympaBiliHHS ITAMH
nmpoliecaMu TPYHTOBAaHI HAa 3aCTOCYBaHHI JI0 KOHKPETHMX CHCTEM 3arajibHHX
3aKOHOMIpHOCTEN M0OYBaHHS 1 pyHHYBaHHS JUCIIEPCHUX CHUCTEM, Y MOEJHAHHI 3
BUBYCHHSIM iX CHEHM(IYHUX BIACTUBOCTEH, 0COOMMBO 3a10HOCTI 10 (hopMyBaHHs

MMPOCTOPOBUX JUCIICPCHUX CTPYKTYP 3 XapaKTCPHHUMU MEXaHIYHUMH BJIACTHBOCTSIMHM.



Suspensions nanodiamonds used for growing diamond filaments whose diameter
can reach several nanometers. After removing the water comes out diamond "felt"
used in microelectronics. The thermal conductivity of the material in 60-100 times
higher than in microelectronics basic material - silicon. Diamond "felt" irreplaceable
as a filler for the manufacture of structural elements circuits, from which it is
necessary to devote a lot of heat. Suspensions in huge amounts of raw materials used
in enrichment - flotation, hydraulic classification. Water coal slurry is a perfect object
in terms of transportation of fossil fuels. Compared with lump coal slurry easily
pumped at a greater distance transported liquid bulk vessels. At the same time
handling is reduced tenfold. The use of water-coal suspensions can reduce the cost of
cooking fuel and transportation compared to conventional coal 1.5- to 4-fold. The
depth of the water and the combustion of coal reduces emissions of carbon monoxide
and nitrogen oxides in 4-20 times. Energy characteristics of coal-water slurries or
similar conventional coal fuel or surpass them due to the emergence of low-effect
decomposition of water, followed by combustion products and release more heat.
Getting materials with desired properties in many cases includes processes as the
formation of particles of the dispersed phase and their coagulation liquid dispersion
medium. On the other hand, coagulation and sedimentation of suspensions is one of
the stages of water treatment process; This applies not only to household hazardous
waste tankers and different processes, but also to specifically obtained sols metal
hydroxides, which are introduced into the water to trap impurities NAC and heavy
metal ions. Methods of managing these processes primed for application to specific
systems common patterns extraction and destruction of disperse systems, combined
with the study of specific properties, especially the ability to form dispersed spatial

structures with characteristic mechanical properties.



2.2 EMYJbCII

Emynecii - 11e BUIBHOAMCIIEPCHI CHCTEMH, B SIKUX cepefoBuine 1 ¢asza €
pinuHamMu. OOWABI PIAMHM, 110 YTBOPIOIOTH €MYJIbCII0, MAIOTh OyTH HEPOIUYMHHUMU
ab0 MajJo pPO3YMHHUMHM OJMH B OJHOMY, 1 B CHUCTEMI Ma€ OyTH HPUCYTHIM
craburizatop (emysbrarop). EMynbCii THM ceIMMEHTAIMHUN CTiMKIIIe, YUM OIrK4Ye
HIUTBHICT 000X (as.

Bin tunoBux niopoOHMX eMydbCid CiA BIAPI3HATH TaK 3BaHI KPUTHUYHI -
miodinbHI eMynbCii. Kpumuuni emynscii - 116 CUCTEMU, 1O YTBOPIOIOTHCA 3a3BUYail 3
JBOX PIAMH(HAIIPUKIIAJ, aHUIIHY 1 BOJIH, 130aMUJIOBOT'O CIIUPTY 1 BOJM), 110 OOMEKEHO
3MINIYIOTBCS, TIPH TeMIepaTypax, IyXe OMM3bKHX [0 KPUTHYHOI TeMIepaTypu
3MIIICHHS, KOJIM TIOBEpXHEBE HATATHEHHS Ha MexXl JBOX (a3 crae Jayxke
mammm(6am3sko  10° H/m), i TemmoBoro pyXy MOJEKYJ B¥XKE€ BHCTadae s
JTUCTIEPTYBaHHSA OJHIET PIAUHU B 1HIIIK. B pe3ymprari Takoro MHUMOBUIBHOTO
JTUCIIEPTYBaHHS YTBOPIOETHCS IIOHANTOHIIIA €MYJIbCisl, B SIKIM KOAJECICHIIIST OKPEMUX
KpaneiaboK YPIBHOBAXKYETHCS MPAarHEHHSAM 000X PIAMH PIBHOMIPHO PO3MOAUIATUCA B
o0'emi.

Beska kpuTHYHA €MyJIbCisSt € TEPMOJWHAMIYHO  CTIHKOIO CHCTEMOIO, IS
ICHyBaHHsI $IKOi HE MOTPIOHO eMyJbratop. IHIIMM BIAMITHUMH BJIACTUBOCTSAMHU
KPUTUYHOI €eMyJIbCii € MOXIIMBICTh ICHYBaHHS ii JIMIIE B JYyXK€ BY3bKOMY
TEMIIEPAaTypHOMY 1HTEPBal 1 HEMOCTIMHICTh YaCTOK AMCHEPCHOI (a3u : KpareabKu
KPUTUYIHOI €MYJIbCii yBECh Yac yTBOPIOIOTHCS B CHCTEMI 1 HETaHO X 3HHUKAIOTh,
HaraJylouu B IbOMY BIJTHOIIIEHHI acCOIIaTH, [0 YTBOPIOIOTHCS B PIAMHI B pe3yJIbTaTi
¢aykTyauii i IIBHOCTI.

Knacugixayia i enacmueocmi emynwcii

3BuyaiiHi J110(oOH1 emyibcli KiIacuikyoTh abo MO MOJSIPHOCTI ITUCIEPCHOI
dasm 1 mgucmepciiHOro cepemoBuia, ab0 MO KOHIEHTpaIlii aucrepcHoi ¢a3u B
CUCTEMI.

3rigHo nepuoi kinacudikaiii po3pi3HAIOTh:



2.2 EMULSIONS

Emulsions - a vilnodyspersni systems in which environment and phase are
liquids. Both liquid forming emulsion should be insoluble or slightly soluble in each
other and in the system must be present stabilizer (emulsifier). Emulsions by

sedimentation stable, the closer the density of both phases.

From typical lyophobic emulsions should distinguish so-called critical —
lyophilic emulsions. Critical emulsion - a system that is usually formed of two
liquids (such as aniline and water, isoamyl alcohol and water) that partially miscible
at temperatures very close to the critical temperature mixing when the surface tension
at the boundary between two phases is very small ( about 10.5 N / m) and the thermal
motion of the molecules have enough dispersion of one liquid in another. As a result
of spontaneous dispersion formed schonaytonsha emulsion in which individual
droplets coalescence is balanced by the desire of both liquids evenly distributed in the
bulk.

Any critical emulsion is thermodynamically stable system, the existence of
which is not required emulsifier. Another distinctive properties of the emulsion is
critical possibility of it only in a very narrow temperature range and variability of the
dispersed phase particles, droplets critical emulsion formed all the time in the system
and immediately disappear, recalling in this regard assotsiaty formed in the fluid as a

result of fluctuations of density.
Classification and properties of emulsions
Conventional emulsion lyophobic classified or polarity of the dispersed phase

and dispersion medium, or the concentration of the dispersed phase in the system.

According to the first classification distinguished:



1. Emynscii 1-20 pody (npsmi) - Kpanenvku opeaniunoi piounu(oii) po3noAiIeHl
y BoAHOMY cepenoBuiii. Taki emynbcii o3HayaroTh sk O/B.
2. Emynwvcii 2-20 pony (3BOPOTHI) - KpamneiabKy BOIU AUCIEPTYIOTh B OpTaHIYHIN
pimuHi. [le emynbcii Tumy B/O.
3. Muoowcunni emyavcii - aucnepcHa ¢asza MICTUTh KpamneiabKh IUCIEPCIHOTO
cepenoBUIla. MHOXKHHHI €MyJIbCii BUHUKAIOTh B MPOMDKHIN 00J1aCT1 00'eMHUX
CITIBBIJTHOIIICHb, KOJIM HISKUN THII €MYJIbCii HE € MEepEeBaKHUM, 1 CUCTEMa B
PiBHIM Mipl 3aTHA YTBOPIOBATU IpsiMi 1 3BOPOTHI emyJnbcli. Taki ckimagHimi
cucteMu o3HadawTh Ak M/B/M a6o B/M/B. Bimomi Takox n'STUKpaTHI
emynbcii Tumry M/B/M/B/M.
ITo xoHueHTpamii eMmynbCii MiAPO3AUIAIOT, Ha po30aBiieHl, KOHIIEHTPOBAHI 1
BHCOKOKOHIIEHTPOBAHI.
Poz0aBneni emynbcii micTaTh 10 0.1 ol'emHoro % pucnepcunoi ¢aszu. Tunoum
OPUKJIAJIOM TaKUX CHCTEM MOXKE CIYKUTH €MyJbCii MAIIMHHOI OJii B
KOHJICHCATi(TIpsiMa eMYJIbCis ), IO YTBOPIOETHCS MPU POOOTI MAPOBUX MAIIIHH.
BiamiTHOIO 0COOMBICTIO pO30aBIEHUX €MYJIbCIA € MAIMi PO3MIP Kpaneab(IOopsIKy
107 M), SKUH ONW3BKUNA 70 PO3MIpY KOJOiMHMX dYacTOK. KpiM TOro, mMoxiauBe
iCHyYBaHHSI TaKUX CHCTeM 0e3 BBEJIEHHS B CHCTeMy eMyJibratopa. IIpoTe, 9acTku mux
€MYJIbCI BUSIBIISIIOTH €JIEKTPO(DOPETUUHY PYXJMBICTD 1, OT)KE, HECYTh €JIEKTPUYHUN
3apsan. 3apsij BUHHMKAE HAa YacTKaxX JUCHEPCHOI (ha3u TaKuX eMyJIbCii B pe3yJlbTari
azcopOIlii HEOpPraHiuHMUX 10HIB, AKI MOXYTh OyTH MPUCYTHIMH B CEpPEAOBHINI B
HE3HAYHMX KUIBKOCTAX. PO3paxyHOK €JIeKTpPOCTAaTMYHUX CHJI BiJIITOBXYBaHHS
MOKa3ye, 10 BOHM Malli B MOPIBHSHHI 3 TBEpAMMH YacTKamu. Lle mosicHIoeThcs,
nepeayciM, THUM, 110 MOBEPXHEBUW 3apsj PO3NOAUICHUN NU(PY3HO B 000X PIAKUX
dazax, 1 Jsmme dYacThHa MDK(PA3HOTO CTPUOKAa TOTEHIiay JOBOJUTHCA Ha
JHCTIEpCiHE cepeIoBUIIe, 0 CHIIBHO 3HIKYE BHCOTY MOTEHIIWHOTO Oap'epy, sSKHii
BUHUKAE B HiM.

PozbaBneni emynbCcii 3a CBOIMH BIIACTUBOCTAMH HAWOUIBII CXOXi 3
rigpopodbHumu  3omamu.  Bouum  migkopsitorbess  npaBuny  Llyneue-I'apawm,
Oararo3apsiiHi 10HM 3MIHIOIOTH 3HAK 3apsily 4YacTOK, JJIs HUX ICHYE KPUTHYHE

3Ha4YCHHA eJIeKTpOKiHGTI/I‘IHOPO HOTeHHiaJ'Iy.



1. Emulsions 1st kind (direct) - droplets of organic liquid (oil) distributed in
the aquatic environment. These emulsions as mean O / B.

2. Emulsions 2nd kind (rear) - water droplets dispersed in an organic liquid.
This type of emulsion W/ O.

3. Multiple emulsions - containing droplets of dispersed phase dispersion
medium. Multiple emulsions occur in the intermediate region volume ratio when no
type emulsion is not preferred, and the system is equally capable of forming direct
and inverse emulsion. These complex systems meanas M/V /M or B/ M/ B. There

were also five times the emulsion type M/ A/N/A /M.

The concentration of the emulsion is divided into diluted, concentrated and highly
concentrated.

Diluted emulsions containing up to 0.1% by volume of the dispersed phase. A typical
example of such systems can serve as an emulsion of machine oil in the condensate
(direct emulsion), which is formed when working steam engines.

A distinctive feature of the diluted emulsion droplet size is small (about 10" m),
which is close to the size of colloidal particles. In addition, the possible existence of
such systems without typing in the emulsifier. However, the proportion of these
emulsions exhibit electrophoretic mobility and therefore carry an electrical charge.
The charge arises on fractions of the dispersed phase of emulsions by adsorption of
inorganic ions that may be present in the environment in small quantities. Calculation
of electrostatic repulsion forces shows that they are small compared with the solid
particles. This is due primarily to the fact that the surface charge is distributed
diffusely in both liquid phases, and only part of the interfacial potential jump occurs
at a dispersion medium, which greatly reduces the height of the potential barrier that

occurs in it.

Diluted emulsion with properties similar to most hydrophobic zolyamy. They
are subject Schulze-Hardy rule, multiply charged ions change the sign of the charge

particles, for them there is critical electrokinetic potential.



ArperaTuBHON CTIMKOCTI PO30aBICHUX €MYJbCIH CIPUAE TAKOX HAA3BUYANHO Maia
YacTKOBa KOHIIGHTpAIlisl IMX CHUCTEM, IO OOYMOBIIOE IyK€ PIAKICHI 31TKHEHHS
Kpamnenbok. [IpoTe mnpu 3iTKHEHHI BIJOYBA€ThCA MOBHE 1 JIETKE iX 3JIUTTA -
koanecyenyis. Tomy po30aBieHI eMyJbCii 3 HE3aXUIICHUMH KpamneiabKaMd MOXKYTb
ICHYBaTH B METacTaOLILHOMY CTaHI1 JIMILE B Iy>KE CIPUATIMBUX YMOBAX.
Konyenmposani emynvcii mictath 1o 74 o6'emuux % aucnepcHoi daszu. 1o
KOHIIEHTPAI[II0 BKa3yIOTh K MaKCUMaJbHy TOMY, IO BOHA y pa3i MOHOIUCIEPCHOI
€MYJIbCli BINOBIA€ MAaKCUMAIIbHO MOXKIIMBOMY 00'€MHOMY 3MICTY HeAe(hOpMOBAHHUX
chepuyHNX Kparelnb He3aleXHO BiA ix po3mipy. I MOMAUCTIEpCHUX €MYIbCii
BKa3aHa MeXa € YMOBHOIO, OCKIJIBKU B ITUX €MYJIbCISIX MaJe€HbKI KpareabKu MOXKYThb

PO3TaIIOBYBATHUCS MI3K BEJIMKUMH.

T.s. KOHUEHTpPOBaHI €MyJbCli OTPUMYIOTh B OCHOBHOMY JUCHEprauiiiHUMu
METOaMH, TO PO3Mip iX KpameldboK MOPIBHAHO BENMKHIl i cknamae Bim 107° M i
BUILIE(TOMY iX BIAHOCSTH JI0 MIKPOTE€TEPOT€HHUX CHUCTeM). Taki KparelbKu 100pe
BUJHO B 3BHYAHHUIA MIKPOCKOIN, BOHH 3A1MCHIOIOTH OpOYHIBCBKHA pyX TUM
IHTEHCUBHIIIE, YHM MEHIE iXx po3Mip. KoOHIEHTpOBaHI eMyJbCii JeTKo
CEeIMMEHTYIOTh, NMPUUOMY CEIUMEHTAIlls BiIOYBA€ThCS TUM IIBHUJIIE, YUM O1lIbIIE
PI3HMII IIUIBHOCTI PIAMH, IO YTBOPIOIOTH €MyJibcito. SKImo aucnepcHa ¢aza mae
MEHIITY MIUJIBHICTh, HIXK CEPEIOBHUIIE, TO CIOCTEPIraeThCs CIUIMBAHHS Kparelb
nucriepcHoi  (a3u(yTBOPIOIOTRCS TaK 3BaHl Bepinku). KOHIEHTpoOBaHI eMylbCii
arperaTUBHO HECTINKi, BOHM HE MOXYTh ICHYBaTH 0€3 TPHCYTHOCTI B CHCTEMI

eMyJIbraTropa.

Bucokokonyenmposani abo occeramunogi emynvcii - MICTATh moHaA 74
00'eMHux % aucnepcHoi (asu. IX BiaMiTHOIO 37aTHICTIO € AedopMallisl Kpaneabok
aucniepcHoi (a3u, BHACTIZOK 4YOro BOHM HaOyBaloTh (OPMH MHOTOTPAHHUKIB,
PO3JUICHNX TOHKMMH TUTIBKAMH - TPOIIApKaMU TUCIIEPCIHHOTO cepepoBmia. Taki

EMYJIbCIT TIPH PO3IJISAl B MIKPOCKOI CXOKi Ha CTUIBHUKH(pHC. 2.2).



Agrehative stability of dilute emulsions also contributes to extremely low
concentrations part of these systems, which causes a rare collision of droplets.
However, the collision is complete and easy to merge them - coalescence. Therefore,
diluted emulsion droplets can be protected in a metastable state only in very favorable
conditions.

Concentrated emulsions containing up to 74% by volume of the dispersed
phase. This indicates a maximum concentration that is if monodisperse emulsion
meets the highest possible volume content deformed spherical drops, regardless of
size. For polydisperse emulsions specified limit is arbitrary, since these emulsions

small droplets can be placed between large.

TJ concentrated emulsions are mainly dysperhatsiynymy methods, the size of
droplets of relatively large, ranging from 1076 m and above (as they are referred to
microheterogeneous systems). These droplets can be clearly seen in conventional
microscope, they exercise more intense Brownian motion, the smaller size.
Concentrated emulsions easily sedymentuyut, and sedimentation occurs more rapidly,
the more difference in the density of liquids that form an emulsion. If the dispersed
phase is less dense than the environment, the observed floating droplets of the
dispersed phase (the so-called cream form). The concentrated emulsion aggregation

unstable, they can not exist without the presence of an emulsifier system.

Highly or gelatin emulsion containing more than 74% by volume of the
dispersed phase. Their distinctive ability is deformation droplets dispersed phase, so
that they take the form of polyhedrons separated by thin films - layers of the
dispersion medium. Such an emulsion when considering the microscope like cells
(Img. 2.2).



Puc. 2.2. BynoBa BUCOKOKOHIICHTpOBaHO1 eMyJibcii B/O

MiHiMallbHa TOBIIMHA MPOLIAPKIB cKiagae Osms3bko 100 A [Ipn nomanemomy
MOTOHIIEHH] TUTIBKM PO3PUBAIOTHCS 1 CUCTEMa PYHHYETHCS B TIPOIIECI KOATECIICHITI].
Braciniok miJibHOI YITaKOBKH KpareaboK BUCOKOKOHIEHTPOBAaHI eMyJIbCli He 3/1aTHI
70 CEAMMEHTAIlll 1 MalOTh MEXaHIYHI BJIACTUBOCTI, CXO0XI1 3 BIIACTUBOCTSIMH JIpariiB.
Tomy 1iX Ha3uMBaIOTh JKEIATHHOBMMH. [IpupoaHo, 1m0 0COOJHMBI MEXaHidHI
BJIACTUBOCT1 BUCOKOKOHIIEHTPOBAHUX €MYJIbCIHM MPOSBISIOTHCS TUM OLTBIIIOI MIPOIO,
9uM BHIIE 1X KOHIeHTpaiis. Tak pyxmuBicte emyinbcii O/B 31 3micToM aucnepcHoOi
dazu, mo Tpoxu nepeBuinye 74 o6'emHux %, 1me AOCUTH BUCOKA. EMymbCii kK, 1110
MICTATh 95% BYIJEBOJHIO, MalOTh BXE BIACTHBOCTI, MOAIOHI 10 BJIACTUBOCTEU
Jparjio, HAPHUKIIAI, iX MOKHA Pi3aTH HOXKEM.

BHCOKOKOHIICHTPOBaHI €MyJIbCii MOKHA OTPUMATH 3 JTy’KE€ BUCOKUM BMICTOM
aucnepcHoi ¢asu. Hampuknan, emynsryroun Oenzon B 1%-My po3uuHi oneaTy
HATPII0, BAAETHCA OTPUMATU €MYJIbCII0, IO MICTUTh MoHad 99% mucnepcHoi dasu.
BUCOKOKOHIICHTpOBaHI eMyJbCii, B SKHUX JOCATHYTa MaKCHMAJIbHO MOKIIUBA
KOHIIGHTpAIliss JaucriepcHoi  ¢as3w, Ha3WUBAOTh 2SPAHUYHUMU  aDO  2PAHUYHO
KOHYEHMPOBAHUMU.

[IpuknagamMu BHCOKOKOHIICHTPOBAHMX €MYJIbCIH € BEPIIKOBE MAacjo, MaprapuH,
KOHCHUCTEHTHI MacTuia, OITyMH, IMIMPOKO BXXHBaHI JJIS TyJPUPOBAHHS JOPIT,

eMyJIbCUBHI ¢apOu Ta iH.



Img. 2.2. The construction quality, highly emulsion W/ O

The minimum thickness of the layers is about 100 A. With further thinning of the
film are broken and the system collapses during coalescence. Due to the dense
packing of droplets of highly concentrated emulsions are not capable of
sedimentation and have mechanical properties similar to the properties of jelly.
Therefore they are called gelatin. Naturally, the specific mechanical properties of
highly concentrated emulsions occur to a greater extent, the higher concentration. So
mobility emulsion O / B with the content of the dispersed phase, which is slightly
higher than 74% by volume, is still quite high. Emulsions also containing 95%
hydrocarbon should have properties similar to those of jelly, for example, can be cut
with a knife.

Highly concentrated emulsions can be obtained with very high content of
dispersed phase. For example, benzene emulsifying a 1% solution of sodium oleate,
unable to emulsion containing more than 99% of the dispersed phase. Highly
concentrated emulsions, which achieved the maximum possible concentration of the

dispersed phase, called marginal or very concentrated.

Examples of highly concentrated emulsions are butter, margarine, grease, bitumen,

widely used for hudryrovannya roads, emulsion paints, etc.



Memoou ecmanosieHns muny emyabcii

Memoo poszbasnenus ¢az. HeBenuky mopiiito emMyJbCii 3MIITYIOTh 3 BOJIOKO.
SKmo emyJibCis pIBHOMIPHO PO3MOJLISETHCS 3a YCIM 00CATrOM BOJH, TO, OTXKE, BoJA -
aucnepciitae cepenosuie 1 g emynscia € npsamoro(O/B). SIkmo x BunpoOoByBaHa
€MYJIbCisl 3 BOJOI0 HE 3MIIIYEThCS, a 3MIMIYETHCS 3 OJi€I0, TO 1€ - 3BOPOTHA
emyincisa(B/O).

Ilo po3zuunnocmi 6apsnuxa. HeBenukuit 00'eM eMynbCli 3MINIYIOTh 3
OapBHUKOM, PO3UMHHUM TUIBKHU B OJAHIN 3 piAUH, Hanpukia, 3 0apBHukom cyaas 11,
PO3YMHHUM TUTBKA Y BYIJIEBOAHAX. [licist IbOTO €eMyINbCif0 PO3TIAIAloTh B
Mikpockon. Skmo Ha He3zabapBieHOMY (OHI CIIOCTEpIraroThCsi 3abapBiieHi
KpareybKu, TO 1Sl eMyJibeis - nepuoro poay(O/B). fAkiio, HaBmaku, (OH BUSIBUTHCS
3a0apBJIeHUM, a KpaneyibKu - Hi, TO 1151 eMyJibeist Mmae tun B/O.

Ilo 3mouysanuio noeepxwni. EMyIbcii mepmoro poay 3MOYYyIOTh TiApodUIbHI
MOBEPXHI - Kparwisi eMyJbCii PO3TIKAEThCA MO TOBEPXHI CKJIa 1 HE PO3TIKAETHCA IO
noBepxHi mapadiHy; eMyJabCii IPyroro poay 3MOUYIOTh TiipodoOHI MOBEpPXHi -
Kparuisi eMyJIbCii pO3TIKAETHCS 110 MOBEPXHI NapadiHy 1 HE pO3TIKAETHCS MO NOBEPXHI
CKJIa.

Memoo nyopecyenyii. Emynbcii tuny B/O mig niero yasTpadioseToBOro
BUIIPOMIHIOBaHHS MOXYTbh HaOyBaTh BUAMMOIO B TEMHIM Kamepi 3a0apBIICHHS.
Emynbcii Tuny O/B 3a3Bu4aiil He iryopeciiioroTs. 3aCTOCOBHICTh METO/Iy 0OMEKeHa
HU3BKUMHU 1 CepeHIMU KOHIIEHTPAIIIMHU JUCTIEPCHOT (ha3u.

Konoyxmomempuuruii memoo. ENeKTpONpOBIAHICTh MPSAMOi eMyJIbCii Om3bKa
70 €JEKTPONPOBITHOCTI BOJU. [l 3BOPOTHUX eMynbCid i1 3HAYEHHS Ha JCKLJIbKa
NOpSIAKIB  HUXK4Ye(3a3Buuaih He MeHme uyuM B 104 pa3). Meroag He 3aBxau
3aCTOCOBAHUMU 0 KOHIICHTPOBAaHUX €MYJIbCIH.

3mouyeanns ginempysanbHoco nanepy. SIKIO TPU HAHECEHH1 Kparuil eMyJbCii
Ha (UIBTP pIAMHA MIBHAKO TOIIUPIOETHCS MO TOBEPXHI, 3AJIMINAIOYN B ICHTPI
HEBEJIMKY KpaIullo, TO y OUIBIIOCTI BHMNAAKIB II€ O3HAYae, IO JAUCIEPCIHHUM

CCPCAOBHUIIICM € BOJIA. Mertona mae oOMEKeHe 34CTOCYBAaHHA.



Methods of emulsion type

Dilution method phases. A small portion of the emulsion is mixed with water.
If the emulsion is uniformly distributed on the whole volume of water is therefore
water - dispersion medium and this is a direct emulsion (O / B). If subjects emulsion

with water is not mixed and mixed with oil, it is - an inverse emulsion (W / O).

For the solubility of the dye. A small amount of emulsion mixed with dye
soluble only in one of the fluids, such as dye Sudan 111, soluble only in hydrocarbons.
Then emulsion view through a microscope. If there are colored background colored
drops, this emulsion - the first type (O / B). If, on the contrary, the background will

be colored and drops - no, this is the type of emulsion W / O.

By wetting the surface. Emulsions first kind wetted hydrophilic surface - a drop
of emulsion spreads over the surface of the glass and not spread out over the surface
of wax; emulsions second kind moisten hydrophobic surface - a drop of emulsion

spreads over the surface of the wax and not spread out over the surface of the glass.

Fluorescence method. Emulsion / O by ultraviolet radiation can acquire visible
in a dark cell color. Emulsion type O / A is usually not fluorescing. The applicability

of the method is limited to low and medium concentrations of the dispersed phase.

Conductometric method. Electrical conductivity direct emulsion close to the
conductivity of water. For inverse emulsions its value several orders of magnitude
lower (usually not less than 104 times). The method is not always applicable to
concentrated emulsions.

Wetting of filter paper. If the application drops filter liquid emulsion spreads
rapidly over the surface, leaving a small drop in the center, in most cases, this means

that the dispersion medium is water. The method has limited use.



Azpecamusna cmiiikicms emyivCiil

EMynbcii, gk 1 ycl MIKpOoreTeporeHH1 CHCTEMH, arperaTUBHO HECTINKI 13-3a HAJJTUIIKY
BUILHOT eHeprii Ha Mix(a3Hiii moBepxHi. IX arperaTuBHa HECTIHKICTh NPOABIAETHCA B
MHUMOBIJTEHOMY 3JIMTTI KpameiabOK OJIUH 3 OJHUM. Y MEXI 1€ MOXE MPU3BOJIUTH 0
MOBHOTO PYyWHYBaHHS €MyJbCli 1 PO3/AUICHHI ii Ha JBa MIApU. ATrperaTuBHy CTIHKICTb
€MYJIbCI XapakTepu3yloTh a00 IMIBHJKICTIO PO3MIAPOBYBaHHA, a00 TPHUBAJICTIO
ICHyBaHHS (Y4acoM >KHUTTS) OKPEMHUX KpalelbOK B KOHTAaKTI OJUH 3 OJHHUM abo 3
MDK(]a3zHO moBepxHew. [lo mepmioMy MeToay 3HAXOIATh 00'eM JHUCTEPCHOI
¢a3u(uu cepenoBuINa), O BiAlIapyBajiacs 3a MEBHUM MOMEHT 4acy. TakuM YHHOM,
MOKHA OTPUMATH KIHETUYHY KPUBY, IO XapaKTEPU3Y€E CTIMKICTh eMYIIbCIi.

Skmo KuUIbKICTh (a3u, 10 BUIUIMAJIACA, MPOMOPIiiHA Yacy, TO CTIHKICTb
eMyJIbCii MOXKHA OXapaKTepu3yBaTH TakoX dacoMm ii icayBanus t = H/U, me H -
BHCOTA cTOBNA eMyJbCii, U - MBUAKICTh BUALICHHS da3H.

Ha arperaTtuBHy CTIHKICTh €MYJIbCii HANCUIIBHIIIE BIUTMBAIOTH MPUPOJIA 1 BMICT
B CHCTEMI emyJjbraropa. 3 TEpPMOJMHAMIYHOI TOYKH 30pY €MyJbrarop,
ajcopOyroUrch Ha MbK(a3HId Mexi, 3HWKYe MikdpasHui Hatar (c). 3acTocyBaHHS
I[TAP B geskux BHMaaKax 3HUXKYE BEIWYWHY C© HACTUIBKH, IO BiAOyBaeThCA
MHUMOBIJIbHE JUCHEPryBaHHA 3 OJIEpKaHHSAM ICTUHHO JIOQUIBHUX HECKIHYEHHO
CTIMKUX emylbCiii. Jl0 HUX BIIHOCATHCS, HAMpPUKIAN, €MYJIbCOpPH (MACTHUIILHO-
OXOJIOJKYBAJIbHI €MYJIIbCii), a TAaKOX KPUTUUHI eMyJbCii. [Ipu yTBOpeHHI KpUTHIHUX
eMyJIbCiil TOrpaHHYHe 3HAYCHHS HATATY HacTiIbku Mano(Menme 10 H/m), mo BoHo
MOBHICTIO KOMIIEHCY€TbCS YMHHHKOM eHTporii. OpientyBanus IIAP B emynbcisx
JTOTPUMYETHCS TIpaBuUIIa 3piBHIOBAHHS nossipHocTed Pebinnepa : monspui rpynu [TAP
3BEpHEHI /10 TOJSAPHOI a3y, a HETOJSIPHI PaIuKalH - 10 HEMOJISApHOi (a3u.

OxpiM amcopOIiOHHO-COMBPBATHOTO UYWHHHUKA arperaTUBHOI CTIMKOCTI TIpH
cTabumizalii eMyJIbCid TPOSIBISETHCS TaKOX il E€JIEKTPOCTATUYHOTO YMHHUKA,
OCKIThKM YaCTEHbKO eMyJbraTOpM MaloTh 10HHY OynoBy(ojeaT HaTpiro).
Bunukatounii eHepreTuyHuidl Oap'ep cCHpuse€ TOSBI CHJI BIAIITOBXYBAHHS MIX
KparnejbkaMu, 0 30JIKYIOThCA, 1 MepemKopkae koanecueHuii. [liaBuinenus y
BIIOMUX MeXaxX KOHUEHTpalil eMyJbraropa B CHCTEMI CHpHUS€ 30UIBLICHHIO

CTIAKOCT1 €MYJIbCIi.



Aggregate stability of emulsions
Emulsions, like all microheterogeneous systems, aggregation unstable because of the
excess free energy at the interface surface. Their aggregate instability manifests itself
in spontaneous confluence of droplets with each other. In the limit it can lead to the
complete destruction of the emulsion and its separation into two layers. Aggregate
stability of emulsions characterize or separation rate, or duration of existence
(lifetime) individual droplets in contact with each other or with interphase. In the first
method is the volume of the dispersed phase (or environment) that exfoliated at a

time. So, you can get the kinetic curve characterizing the stability of the emulsion.

If the number of phase released is proportional to the time, the stability of the
emulsion can be described as time of its existence t = H / U, where H - height column
emulsions, U - speed selection phase.

In aggregative stability of emulsions strongest influence the nature and content
of the emulsifier system. From the thermodynamic point emulsifier, adsorbuyuchys
on Interface reduces interfacial tension (o). The use of surfactants in some cases
reduces the value of ¢ so that is spontaneous dispersion to form a truly lyophilic
infinitely stable emulsions. These include, for example, emulsory (lubricating
emulsion) and critical emulsion. The formation of emulsions critical boundary
tension value is so small (less than 10-4 N / m), it is fully offset by a factor of
entropy. Orientation surfactants in emulsions follows rules equalization polarities
Rebinder: NAC polar groups facing the polar phase and non-polar radicals - to non-

polar phase.

In addition adsorbtsionno-solvate aggregative stability factor in stabilizing
emulsions is also evident effect of electrostatic factor, as often with ionic emulsifiers
structure (sodium oleate). Emerging energy barrier contributes to the appearance
repulsive forces between the droplets that converge and prevent coalescence.
Increasing concentrations within certain limits emulsifier system increases the

stability of the emulsion.



Baacmueocmi emynveamopis. I'iopoghineno-ninoginvnuiit 6ananc

[Ipupona emynbraropa BU3HA4Ya€ HE JIMIIE CTIAKICTh, aje€ 1 TUN €MYJbCIii, M0
yTBOpPIO€Thes. JlOCBi MOKa3ye, 0 BOJAOPO3YMHHI €EMYJIIaTOPHU Kpallle CTadlIi3yI0Th
npsiMi  eMyJIbCii, a MacIOpPO3YMHHI eMYJbraTopd - 3BOPOTHI emyibcii (npasuio
banxpogpma). 1le minKoM 3p03yMiI0, OCKUIBKHA €MYJIbraTop MEPEeIIKOIKAE 3IUTTIO
KpaneiaboK TUIBKH TOJI, KOJW BiH 3HAXOAMTHCS y MOBEPXHI 13 30BHIIIHBOIO OOKY
KpaneiabKu, TOOTO Kpallle pO3YMHSIETHCS B JUCTIEPCITHOMY CEpeIOBHIII.

B sxocTi eMynpratopiB MOXKYTh 3aCTOCOBYBAaTHCA HaWpI3HOMAHITHINII 3a
npupoaoro pedoBuHu: [TAP, Monekynu ssKUX MICTSATh 10HOTEHI MOJISIPHI TpyH(MHIa),
HeioHoreHi [TAP, Bucoxomonekyssipui 3'eqHanuss(BMC). 3aaTHIiCTh, IO eMyJNbIyE,
MarTh TakoX Mopomku. Cralumizamiss eMyJbClid 3a JONOMOrOI HEOpraHIYHUX
Mexi M/B.

JlocnmipkeHHI0O MeXaHi3My i €MyJIbraToOpiB MPUCBSYCHA BEJIMKA KITBKICTh
poOIT, MpOTe MUTAHHS 11¢ ITIe JAJCKE BiJl OCTATOYHOTO PillIEHHS.

31aTHICTh eMyJbraropa 3a0e3rneuyBaTH BUCOKY CTIMKICTh €MyJbCli TOro ado
IHIIOTO THIy BU3HadaeTbcsa OynoBoro Mosekyiau ITAP i1 eweprieto i B3aemonii 3
noJiIpHUM a00 HemoJsipHUM cepepoBuiiaMu. OJHIEI0 3 MEPIIUX SKICHUX CIpod
NOSICHEHHSI TaKOi BHUOIPKOBOCTI CTasla «TEOpIis KIMHY», 3TAHO SKOi MpsMI eMyJIbCli
oqii y BOJI YTBOPIOIOTHCS TPHU BBEIEHHI B cuctemy wmodekyna [IAP 3 cunbHO
riPaTOBaHOIO(BEIUKOIO»)  MOJSIPHOIO  TPYyNoKw 1  TMOMIPHO  PO3BHHEHOIO
riapohoOHOI0 YaCTHHOI(HAMPHUKIIAJ, OJieaT HATpPit0). 3BOPOTHI €MyJbCii, 3TiTHO 3
UMW YSBIICHHAMH, CTaOUT3yroThcss Moiekyinamu [TAP 13 cmabo rigparoBaHoro
HOJISIPHOIO TPYIOK 1 CHUJIBHO PO3BUHEHOIO BYTJIEBOJIHEBOI YACTHHOIO, IO
NepPeBaXHO MICTUTHh 2-3 ByriieBogHeBl naHioru(puc. 3.3), sSK y pasi mmia

Oararo3apsiIHUX 10HIB(0J€aT KalbI[lI0, aTIOMIHIIO).

O——— Moneuyna Na - muina
o(: Monekyna Ca - muina



Properties emulsifiers. Hydrophilic-lipophilic balance

Nature emulsifier determines not only stability but also the type of emulsion formed.
Experience shows that soluble emulsifiers better stabilize the direct emulsion,
emulsifiers and maslorozchynni - inverse emulsion (Bancroft rule). This is
understandable, as emulsifier prevents droplets merge only if it is in the outside

surface of the droplets is more soluble in the dispersion medium.

As emulsifiers can be used for a variety of natural ingredients: NAC whose
molecules contain polar groups ionoheni (soap) neionoheni NAC, macromolecular
compounds (BMC). The ability that emulsify should also powders. Stabilization of
emulsions using inorganic electrolytes impossible due to lack of adsorption of ions on
the Interface M / B.

Investigation of the mechanism of action of emulsifiers in a large number of
works, but the issue is still far from a final decision.

The ability to provide high emulsifier emulsion stability of a structure is
determined by the type of surfactant molecules and the energy of its interaction with
polar or non-polar environments. One of the first attempts to explain the quality of
such selectivity was "wedge theory™ according to which direct oil in water emulsions
formed when administered in surfactant molecules with strongly hydrated ("big™) and
moderately polar group developed hydrophobic part (such as sodium oleate). Inverse
emulsion according to these ideas, stabilizing surfactant molecules with poorly
hydrated polar groups and highly developed part of the hydrocarbon, preferably
containing 2-3 hydrocarbon chains (Img. 3.3), as in the case of soap multiply charged

ions (calcium oleate, aluminum).

O——— Monekyna Na - muina
0(: Monekyna Ca - muina



KopoTkonaHIloroBi cnupT 1 KUPHI KUCJIOTH 3 YUCIOM aTOMIB BYTJICIIO B
naniro3l nC<§ He € TUMIOBUMU emyJibraTopamu. Haiikpaiily 31aTHICTb, 1110 EMYJIBIYE,
matoth ITAP 3nC = 107,

3 mojanbIIMM 3POCTAHHSAM JIAHIIOTA 3/IaTHICTh, IO €MYJbrye, ciabmae. [ls
3aKOHOMIPHICTh TPU3BOJUTH J0 YSIBJICHHS MPO JESIKE ONTUMAabHE CITIBBIAHOIICHHS
riapoduIbHUX 1 MNO(UIBHUX BIACTUBOCTEN AUPLIbHUX MoJekyd ITAP, HeoOxigHux
JUTSL OMYJIBTYIOUOT JTii.

INapodinbHI BIACTUBOCTI BU3HAYAKOTHCA B3AEMOIIEI0 TMOJSPHOI TPyHu 3
BOJIOI0, JIMOMIIBHI - B3aEMOJIIEI0 HETIOJSIPHOTO BYTJIEBOJIHEBOTO pajrKaja 3 OJI€0.
B pesympraTi mepeBakarodoi TiApodiIbHOCTI  KOpoTKomaHIioroBux — [TAP
BII0OYBA€ETHCS BTATYBAHHS 1X 3 OTPAaHUYHOIO APy Y BOAHY ¢azy(puc.3.4 a), Toai sk
nosroyianmiorosl I[TAP Braryrwotees y dazy omi (puc.3.4 6). Ilpu mnoHiA
30a71aHCOBAHOCT1 YTBOPIOIOTHCSI MHOXHHHI emyJibeii. ToMmy anig xopoioi aii, 1o
eMYJIbry€e, TOTpiOHA BITHOCHA YPIBHOBAXKEHICTh 3 JACSKUM JUCOAIIAHCOM Ha KOPUCTH
HeMnoJIspHOI ab0 mosipHOi YacTuH (puc.3.4 B).

[loniOHa poJib CHIBBIAHOLIEHHS I'€OMETPUYHUX PO3MIPIB MOJSPHOI Ipynu 1
BYyTJIeBOIHEBOT yacTuHU MoJekynu [TAP B 3maTHOCTI A0 cTabinmizamii eMysbCii TOro
abo iHmoro pomy Oe3nmepeyHa; B TOW JkK€ dYac SCHO, IO TakKa CHpOIIEHa
«TEOMETPUYHA» CXeMa HOCUTH JyKe CIIPOIIECHUH XapaKTep.

Enepretnuni Teopii TpyHTYIOThCS Ha 3aKOHOMIPHOCTSAX, IO BUPAKAIOTHCS
npaBuwioM bankpodra 1 cucremoro I'JIb. Bonu posrisgaroTh THUI eMyJbCii SIK
pesynbTat B3aemoii mosekyn [1AP 3 pimunamu da3. Cepen pi3HHX CXeM KITbKICHOTO
ornucy 3aaTHocTi [TAP no craGimizamii eMynbciii HalO1IbIIe TOMKUPEHHS OTpUMAaIa
HaIllBEMITIpUYHA XapaKTepucTtuka riapodinbHo-1inodpuisHoro ©Oanancy (I'JIb)
mosekya [TAP.

Icaye psan cnpob oxapaktepu3yBaTu e€auHuUM uncioMm [JIb cmiBBigHOIICHHS
PO3BHHEHOCTI TOJIIPHOT 1 HENMOoJIIpHOT YacTuH Mosiekyst [TAP, 3B's3aTu 32 1OMOMOT0F0
miei BenmmuuHW BiacTUBOCTI MoJiekyn IIAP 1 ocoGmmBOCTI eMynbCid, IO
CTabUII3YIOThCA HUMU. BUKOpHCTOBYBANUCS, HAIPUKJIAA, TaKl MapaMeTpu, SIK YUCIO
OKCHUETHIICHOBUX TIpyn B MoJiekynax HeloHorenux I[IAP, rtemora riaparaiii

MOJSIPHUX TPy, XpomaTorpadiuai xapakrtepuctuku Mosiekyn [TAP 1 tomy nosione.



Short-alcohols and fatty acids with carbon atoms in the chain nC <8 are not

typical emulsifiers. The best ability, emulsify, with NAC nC = 10,

With further increase circuit capacity, emulsify, weakens. This pattern leads to
the idea of some optimal ratio of hydrophilic and lipophilic properties dyfilnyh

surfactant molecules necessary for smulhuyuchoyi action.

Hydrophilic properties are determined by the interaction of polar water,
lipophilic - non-polar hydrocarbon radical interaction with oil. As a result of the
prevailing short-hydrophilic surfactant is their involvement with the boundary layer
in the aqueous phase (Img.3.4 a), while long-chain surfactants involved in the oil
phase (Img.3.4 b). With the full balance multiple emulsions formed. Therefore, for
good actions that emulsify, need relative balance with some imbalance in favor of a

non-polar or polar parts (in Img.3.4).

This role ratio of geometric dimensions and polar groups of the hydrocarbon
molecules in NAC's ability to stabilize the emulsion of a kind of undeniable; at the
same time it is clear that such a simplified "geometric" scheme is very simplistic in
nature.

Energy theory based on the laws that rule expressed Bancroft and HLB system.
They see the type of emulsion as a result of the interaction of surfactant molecules
with liquids phases. Among the various schemes quantitative description of the
ability of surfactants to stabilize emulsions most widely used semi-empirical

characterization of hydrophilic-lipophilic balance (HLB) of surfactant molecules.

There are a number of attempts to characterize a single number HLB value of
development of polar and non-polar parts of surfactant molecules bind with this value
properties of surfactant molecules and features emulsions that stabilize them. Used,
for example, parameters such as the number of groups in the molecules
oksyetylenovyh neionohenyh NAC, the heat of hydration of polar groups

chromatographic properties of surfactant molecules and the like.



3nauennss [JIb s monexkyn IIAP, mMoxyTe OyTH, 30Kpema, BHU3Ha4YeHI
aAIUTUBHUM CKJIAJIaHHAM EMITIPUYHO 3HAWJIEHUX TaK 3BAHUX TPYINOBUX yucen Bi
yCIX TPy, IO CTAHOBJISATH MOJICKYIY :
INNib=X2Bi +7 (3.1)
3HaueHHA TPYNOBHX YHUCEN s JeSKUX paJuKajiB MpuBeleHi B Tadbmuui 3.2. YV
Tabnui 3.3 naHi NpUKIaau po3paxoBaHuX TakuM ynHoM BennuuH [JIb nesxux ITAP.

Tabauus 3.2. 3HaYeHHS TPYNOBUX YK CeJ

I'pyna I'pynose uucio I'pyna I'pynose uucio
-SO4Na 38.7 -OH 1.9
-COOK 21.1 -O - 1.3
-COONa 19.1 -(C,H,0) - 0.33
=N 9.4 -(C3HgO) - -0.15
-COOH 2.1 =CH -, - CH;, -, -|-0.475
CH;

Taoauus 3.3 I'iapodinbHo-ainodginbanid 0ananc nesxkux ITAP

ITAP I'JIb
Jlaypusncynbdart HaTpiro 40
Onmnear kanito 20
oJieaT HATPIkO 18
Bbyranon 7.0
MoHnocTeapar Tiinepuny 3.8
OneinoBa kuciaora 1.0
Caipn 3a3HAYUTH, 110 YHUCIIO0 I'JIb B1JIOMBaE, nepeaycim,

CHBBIIHOIIECHHS(PI3HULIA) riapodobHOCTI BYIJIEBOJIHEBOTO JaHIrora 1
rigpo¢ibHOCTI  mosiApHOi Tpynu  Mosiekyn [IAP. Benuki 3HauenHs [JIb
BianoBinawTh rigpodineauM [TAP - crabimizaropam mpsiMUX eMyJbCiii; HaWBHIII -
BiJinoBiAar0Th MirenoyTBoprorouux [TAP. HaBnaku, mani 3nauenns ['JIb xapakrephi

st oneodinbHuX [TAP - cTabinizaTopiB 3BOPOTHUX €MYJIbCIH.



HLB value for the surfactant molecules can be, in particular, by additive
formulation empirically found the so-called group numbers Bi all groups that make
up the molecule:

HLB=XBi +7 (3.1)

The value of group numbers for some radicals are shown in Table 3.2. Table 3.3

provide examples designed so HLB values of some surfactants.

Table 3.2. The value of group numbers

Group Group number Group Group number
-SO4Na 38.7 -OH 1.9
-COOK 21.1 -0 - 1.3
-COONa 19.1 -(C,H,0) - 0.33
=N 9.4 -(C3Hg0) - -0.15
-COOH 2.1 =CH -, - CH, -, -|-0.475
CHs

Table 3.3 hydrophilic-lipophilic balance some of NAC

NAC HLB
Sodium lauryl 40
Potassium oleate 20
Sodium oleate 18
Butanol 7.0
Glycerol monostearate 3.8
Oleic acid 1.0

It should be noted that the number of HLB reflects primarily ratio (difference)
hydrocarbon chain hydrophobicity and hydrophilicity of the polar groups of
surfactant molecules. Higher values correspond to hydrophilic surfactant HLB -
direct emulsion stabilizers; top - meet mitseloutvoryuyuchyh NAC. Conversely, a

low value HLB characteristic oleofilnyh NAC - reverse emulsion stabilizers.



Crporo B KiIBKICHOMY CIiBBIJTHOIICHHI, ajie, B TOW K€ Yac CKJIQJIHIIIC IS
€KCIIEpMMEHTAJIbHOTO  BU3HAYEHHsI 3ampornoHoBaHe KpyriskoBum B SKOCTI
xapaktepuctuku 31atHOocTi  [IAP, 1o emynbrye, rinpoduibHO-01€0(iIbHE
cruiBBigHomeHuss (I"'OC). []a eenuuuna O0opisnioe GIOHOUIeHHIO pobim adcopoyii 3
gyanesoonesoi Wy 13 BonHoi Ws (a3, siki JOPIBHIOIOTH 3MIHI CTaHAAPTHUX XIMIYHUX
NOTEeHLIaMB Mg 4Yac mnepexony Mmojiekyn I[IAP 3 o6'emy BiamoBinHoi ¢a3u B

MOBEPXHEBHI 1Iap :

W =-Auos) = Mo (S)- Ko, (3.2)
roc= "# (3.3)

B
I'OC Mo)Ha TakoX BHUPa3UTU 4Yepe3 OJHY 3 IMX BEJIWYUH 1 KoeQIilieHT

posnoainy mojiekyn ITAB Mk Bomoro 1 ByriieBoaHeBoro (azamu. lle Bimamosimae
3rajlaHoMy BwIle ipaBuiy bankpodra.

JUiss  oTpuMaHHS €eMyJbCIi MEIUYHOTO TMPU3HAYECHHS OCOOJIMBO MIMPOKO
3aCTOCOBYIOThCSI OKCHETHIhOBaHI HeloHoreHi [IAP (tabnuus.3.4). PedoBunu Ttumy
[ImropoHMK MOXYTh 3aCTOCOBYBATHCS JJII OTPUMAHHS JUCHEPCIH JIKAPCHKUX
mpenapariB, III0 BBOJSTHCA B CHUCTeMY KpoB0ooOiry. BoHu Oynu BHKOpHCTaH1 IJIs
eMYJIBIyBaHHS TIEpPTOPYTIICPOIOB, 3aIIPOIIOHOBAHUX B SKOCTI MEPEHOCHUKIB KHUCHIO
B WITY4Hi KpoBi. [IAP muny TeiH BUKOPUCTOBYIOThCS HAWYacCTIIIE JUIsI OTPUMAHHS
JIKapChKUX €MYJIbCii 30BHIITHBOTO 3aCTOCYBAaHHS.

Taoaunus 3.4. I'JIb emyabratopis MeAH4HOTr0 NPU3HAYECHHSA

Haszsa [TAB XiIMIYHUA CKJIa[q I'JIb

[Tmoponuk 68 | Comonimep ertuseH- 1 mponieHriaikonto (80 % | 29
OKCHUETWJIbHUX  JIQHITIOTIB,  MOJISIpHAa  Maca

nponuieHokcuaa 1750)

[Tmoponuk 65 | Te x (50 % OKCHETWJIBHHX JAHIIOTIB, MoJisipHa | 17

Maca npornuieHokcuaa 1750)

[Tmoporuk 103 | Te x (30 % OKCHMATWIBHHX JaHIOTIB, MoispHa | 9.0

Maca nponuiaeHokcuaa 325050)

Tgin 20 OxkcueTuabLoBaHUM MoOHoOJaypaT copOitany(21-27 | 16.7

IPUETHAHUX MOJIEKYJI OKCUAY €TUJIEHY)




Strictly in proportion, but at the same time more difficult for experimental
determination of the proposed Kruglyakov characteristics as the ability surfactants
that emulsify, hydrophilic-oleofilne ratio (GOS). This value is equal to the work
adsorption of hydrocarbon and water Wy W\, phases, which are equal to the change
of the standard chemical potentials in the transition of surfactant molecules from the

bulk of the corresponding phase in the surface layer:

W =-Auos) = Mo (S)- Ko, (3.2)
GOS= Wo.
WB

(3.3)
GOS may also be expressed in terms of one of these variables and the

distribution ratio of surfactant molecules between water and hydrocarbon phases.
This corresponds to the above-mentioned rule Bancroft.

For emulsions medical devices are widely used especially oxyethylated
neionoheni NAC (tablytsya.3.4). Substances Plyuronyk type can be used for
dispersions of drugs introduced into the circulatory system. They were used for
emulsification perfluorocarbons proposed as artificial oxygen carriers in blood. NAC

Twin type most commonly used for medicinal emulsions outdoor use.

Table 3.4. HLB emulsifiers Medical Supplies

Name of PAHs | The chemical composition HLB

Plyuronyk 68 Copolymers of ethylene and propylene glycol | 29

(80%  oksyetylnyh  chains, molar  mass

propylenoksyda 1750)

Plyuronyk 65 The same (50% oksyetylnyh chains, molar mass | 17
propylenoksyda 1750)

Plyuronyk 103 | The same (30% oksyatylnyh chains, molar mass | 9.0
propylenoksyda 325 050)

Tween 20 Sorbitan monolaurate oxyethylated (21-27 attached | 16.7

molecules of ethylene oxide)







Tsin 60 OxcueTnnibOBaHUN MOHOCTeapat copOitany(18-22 | 14.9

MPUETHAHUX MOJIEKYJT OKCUIY €TUJICHY)

Tin 81 OxkcuetunboBanuii  MoHocTeapaT  copOitany(5 | 10.0

MPUETHAHUX MOJIEKYJ OKCUY E€THIICHY )

[{ixaBi BJIACTUBOCTI MarOTh MPUPOJHI €MYJIbIaTOPH JIeYUmuH i XoJlecmepun.
Jleyumun i inwi ocghoniniou - HaUBANCIUSIWI CKAAOHUKU DPIZHUX OI0N02TYHUX
00'exmis. Jleyumun - npexkpacuuii cmabinizamop emyinbcii O/B. Xonectepun
crabunzye emynbcii B/M. Koppan BHBYaB [i0 Cywmili LHUX pPEYOBHUH, MIO
eMyJIbI'yBasia, B CHCTEMI MAaCIIMHOBA OJIis - Boja. BiH 3HAWIIOB, 110 TPH BiAHOIICHH]
KUTBKOCTI JICLIUTHHY /10 XOJIECTEPUHY B CyMilll BHIle 8 BUX0IATh emyibeii O/B, a
IpY MEHIIIOMY BifHOMmIeHHI - O/M

3 IHIIUX TPUPOAHUX EMYJIBIaTOPiB JOOPE BUBUYEHI CAMIOHIHU 1 OUIKH - albOyMiH,
Ka3eiH, kematuH Ta 1H. CTpykTypa 3aXHMCHHUX IIapiB TYT aOCOJIOTHO IHILIA B
MOPIBHSHHI 3 HU3bKOMOJIEKyNsspHUMU [IAP. Slkmo y pasi HU3BKOMOIEKYISPHUX
[TAP monekynu ancopOyroThest Ha Mixk(pa3Hii MexX1 1 yTBOPIOIOTH(BHACTIAOK CHIIBHOI
O014HOI Kore3ii HEMOJSPHUX JIAHLIOTIB) CTPYKTYpOBaHI OPIEHTOBaHI IIapH, SKI 3a
MEXaHIYHUMH BJIACTUBOCTSMH IO10HI J0 TeJIenoi0OHNX KOHSHCAIINHUX CTPYKTYD,
T0 y pa3i BMC ui mapu € TpUBUMIpHUMH CITKaMH, pO3TalllOBAHUMU 3aBXKJU 3 OOKY
mucnepciitHoro cepemoBuiia. CiT4acTi CTPYKTypH MIIHI 1 HE PYWHYIOTHCS TIPH
po30aBiIeHH1 eMYJIbCIi 1 BUJIAJICHHI JUCTIEPCIITHOTO cepeaoBUIIA.
BucokoMonekyasipHi eMyJbraTopy TaKOoX MIJKOPSIOThCS NpaBuiny bankpodra,
OCKIJTbKM TPHUBHUMIpPHA CITKAa 3aBXKJIU YTBOPIOETHCA 3 TOTO OOKYy MEXi PO3JIiTy, JIe
po3unHHi BMC. CrpykTypoBaHi MNpOIIAPKH MK KparuisiMd KOHILEHTPOBAHOI 1
BUCOKOKOHLIEHTPOBAHOI ~ €MyJbCil ~ HaJaloTh  CHUCTEMI  SICKPAaBO  BHUPAXKEHI
TBEPA000pa3H1 BIACTUBOCTI.

Xoportiry cTabini3yrouy 37aTHICTh MatoTh He Juiie [TAP, ane 1 ToHko noapiOHeH1
MOPOIIKH, [II0 HE MAaIOTh TTOBEPXHEBOI aKTUBHOCTI, HAIIPHUKIIA[, Kpeiiia, TIIMHa, caxa,
rinc Ta iH. B pe3ynbTaTi aare3iiHoi B3aeMOli YaCTKHM IMOPOIIKY 30HpalOThCs Ha
MDK(]a3Hii MOBEPXHI, YTBOPIOIOYH MIIIHY MPOCTOPOBY KOATYJSIIHHY CTPYKTYpPY, LIO

MEPEIIKOKAE KOAJICCIICHITII.



Tween 60 Oxyethylated sorbitan monostearate (18-22 | 14.9

attached molecules of ethylene oxide)

Tween 81 Oxyethylated sorbitan monostearate (5 attached | 10.0

molecules of ethylene oxide)

Interesting properties have natural lecithin and cholesterol. Lecithin and other
phospholipids - the most important components of various biological objects.
Lecithin - an excellent stabilizer emulsion O / B. Cholesterol stabilizes the emulsion /
m. Correns studied the effect of mixtures of these substances emulhuvala, the system
olive oil - water. He found that when the quantity of lecithin to cholesterol mixture

above 8 obtained emulsion O / B, and with less respect- O / M

With other natural emulsifiers well studied saponins and proteins - albumin,
casein, gelatin and others. The structure of the protective layer is completely different
compared to low molecular weight surfactants. If in the case of low surfactant
molecules adsorbed on Interface and form (as a result of strong cohesion nonpolar
side chains) oriented structured layers that the mechanical properties like gel-like
structures condensation, the Navy when these layers are three-dimensional grids,
always arranged by the dispersion medium . Meshwork strong and do not break down
at a dilution of emulsions and removing the dispersion medium. High-emulsifiers
also obey the rule Bancroft as a three-dimensional grid is always formed on the side
of the interface, where soluble Navy. Structured layers between drops of concentrated

emulsions and provide quality, highly pronounced tverdoobrazni System properties.

Good stabilizing ability have not only NAC but also finely ground powder with
no surface activity, such as chalk, clay, soot, gypsum and others. As a result of the
interaction of adhesive powder particles collected on the interfacial surface, forming

a strong spatial structure coagulation, preventing coalescence.



3po3ymMiio, [0  SKIIO  TBEPAMM  eMyJbrarop  Kpamie  3MOYYEThCS
BOJI0IO(HAIPUKIIAJI, Ka0JiH), Taka «OpOHs» BUHUKAE 3 OOKY BOJIHOI (a3u; MpU IIbOMY
YTBOPIOETBCS TpsiMa eMyJNbCid. SIKI0 JK eMyJprarop Kpame 3MOYyeThbCs
HEMOJIAPHOIO PIAMHOIO(CaXKa), TO yTBOPIOETHCS 3BOPOTHA eMyibCisi(puc.3.5)

YacTeHbko eMyibCli, CTaOUTI30BaHI YHUCTUM TBEPJIUM E€MYJIBIaTOPOM,
HeAgocTaTHbo  cTiiki. {006 oTpumatu JyXe CTIAKY €MYJbCil0 HOTpPIOHO
MoAu(IKyBaTU TOBEPXHIO TBEpJOro emynpraropa mapom IIAP, mo XimiuHO
3B's3yeTbea. [lpu  1bOMYy TOBEpXHS Kpamenb MOKPUBAETHCS —«OPOHIOIOUOIO)
00O0JIOHKOIO BHCOKOI MIIHOCTI. B 1aHoMy BHManKy TakoX BUKOPHCTOBYETHCS
CTPYKTYPHO-MEXaHIYHUN YMHHUK CTa01Ti3arii.

Craluni3aiist eMyJibCii TBEpAUM €MYJIbraTOpOM MOKJIMBA TUIBKU 38 YMOBH, IO
pPO3MIp YacTOK MOPOIIKY MEHIIE pPO3MIpy Kpameiabok eMyibcii. B Toil ke dyac
3aHaATO APIOHI YACTKHU MOPOIIKY, 3[aTHI 3A1MCHIOBATH 1HTEHCUBHUNM OpOYHIBCHKUIT
pPYX, He MPUIMIIAIOTH 10 TOBEPXHI KpameiboK 1 He YTBOPIOIOTh 3aXMCHOrO mapy. Tak
emynbcii tuny O/B oTpuMyIOTH TUIBKH 3a JONOMOTOK0 3015 ASyS3 3 JTOCHTH
BEJTMKUMH JacTkamu. BucokoaucnepcHi 3011 AS,S3, Tak caMo sK 1 rpyOuit ocam AsySs
. HE 37aTHI cTab11i13yBaTH eMYJIbCIi.

BceranoBneno, 1o crabumizalii MiKpOreTeporeHHUX €MYJIbCii CIpusie MUMOBUIbHE
YTBOPEHHS YJIBTPAMIKPOT€TEPOTCHHUX eMYJbCii (Mikpoemynbeitl) HAaBKOIO YacTOK.
Mikpoemyibcii (miamerp Kpanenbok 10-
100 HM) yTBOPIOIOTHCS  BHACIIJOK
TypOyJICHTHOCTI B  TNPUIIOBEPXHEBUX
miapax YacTOK OCHOBHOI  €MYJIbCII.
[Mapy  KpamenboK  MIKPOEMYJIbCIN
BUCTYNAlOTh B POJi  CTPYKTYpHO-
MeXaHIYHOTro Oap'epy, 10 YIOBUIBHIOE

KOAaryJsillil0  OCHOBHOI ~ eMyJbcii(puc.

3.6).

Puc. 3.6. Kpamuis emynbcii, ctabinizoBaHa
KparejibKaMi MiKpOeMYJIbCli



Clearly, if a solid emulsifier better wetted by water (eg, kaolin), this "armor"
arises from the aqueous phase; with direct emulsion is formed. If the emulsifier better

wetted nonpolar liquid (soot), then a reverse emulsion (rys.3.5)

Often emulsions stabilized pure solid emulsifier, not stable. For a stable
emulsion need to modify the surface layer of solid emulsifier surfactants that
chemically binds. The surface is covered with drops of "booking" coated high

strength. In this case also used structural and mechanical stabilization factor.

Stabilization of emulsions solid emulsifier is possible only on the condition that
the particle size of the powder smaller size droplets of the emulsion. At the same time
too small particles of powder, capable of intense Brownian motion, do not stick to the
surface of the droplets and does not form a protective layer. So emulsion type O / B
are only using Zola As2S3 with very large particles. Fine-grained ash As2S3, as well

as coarse sediment As2S3, not able to stabilize the emulsion.

Established that stabilize emulsions microheterogeneous promotes spontaneous
formation ultramikroheterohennyh emulsions (microemulsions) around the particles.
Microemulsions (droplets of diameter
10-100 nm) are formed as a result of
turbulence in the surface layers of the
core  particle  emulsion.  Layers
microemulsions droplets act as structural
and mechanical barrier that slows
coagulation primary emulsion (Img.
3.6).

Img. 3.6. Drop emulsion stabilized

microemulsion droplets



36epnenns hasz emyavcii
3eepuennam(ineepciero) ¢haz Ha3MBAOTh 3MIHY THUITY €MYJIbCii, TOOTO mepexoau

emynbcii O/B B emynbcirto B/O 1 HaBmaku.

Puc. 3.7. 3BepHenns ¢a3 eMynbCii

[aBepcis 3a1HCHIOETHCS pI3HUMU crioco0aMu. Po3riisitHeMo HaliBaXkJIMBIIII 3 HUX.
Jlobaska emynveamopa npomunedcuoi Oii(anmaconicma). Antaronism JlenmuruHo-
X0JIECTEPUHY, 3 KM IOB'I3aHO 3BEpHEHHS (a3 eMyJIbCii MpU 3MiH1 CITIBBIIHOIICHHSI
X €MYJIbraTOpIB I'Pa€ 3HAYHY POJIb y 010JIOTTYHUX MPOLIECAX, OCKUIBKH YK€ YacTO
JICTIUTHH 1 XOJIECTEPUH € TIPUCYTHIMU Pa3oM.

Beeoennsa 6 emynvcito peuogun, wo 63a€mMo0iiomv 3 emyiveamopom. fAkujo 0o
emyavcii pocaunnoi onii, cma6inizosanoi nampiceum muiaom, dooamu CaCl, To
npsiMa €MYJIbCis IEPEXOAUTh B 3BOPOTHY. Lle MOsICHIOETHCSI YTBOPEHHSIM IO peakiii
0OMiHY C1a0KOT1IpaTOBaHUX KaJIbl1€BOTO(CTPOHIIIEBUX Ta 1H.) MHJIa, HEPOZUUHHOTO
y BOJI 1 eMyJbCii, 1o € ctabinizaTopamu, B/O, 3a cxemoro:

2RCOONa + CaCl, — poswapysanns emynvcii — (RCO0O),Ca + 2NaCl

Byno BcTanoBieHo, 1110 y psjl OaraTo3apsIHUX 10HIB METaliB IHBEPTYIOUa 3J]aTHICTh
naja€e B HACTYITHOMY HOPSAKY:

APF*>Cr*">Ni*">Pb*">Ba’*Sr".

nependavyaeThbesl, 110 MAacisHI Kpamil B €MYJIbCISIX MaroTh MOBEPXHEBUH 3apsn 1
OTOYEHI IIapoOM MPOTHUBOIOHIB. 3BEPHEHHSI €MYJIbCIi 3B'I3Y€ThCSA 3 JI€I0 10HIB Ha
JEHI. B pe3yabrari CTUCKYBAaHHS MOJBIMHOIO IIapy OCHAOJSAIOTBCA CHIIH
BIJIITOBXYBAaHHSA MK KparejibKaMH, 1 BOHU 3JIMMAIOTHCA, YKJIaJaloud MK c000I0

BOJy. TakuM YMHOM, BOJIa BUSBJISIETHCS JUCIIEPCIHHUM CEPEIOBUIIICM.



Appeal phase emulsions
Applications (inversion) is called phase change type emulsion, ie transitions emulsion

o/wemulsionin |/ O and vice versa.

Img. 3.7. Appeal phase emulsions

Inversion carried out in various ways. Consider the most important ones.

The addition of emulsifier opposite action (antagonist). Antagonism lecithin-
cholesterol, which is associated with treatment phase emulsion by changing the ratio
of these emulsifiers plays an important role in biological processes as often lecithin
and cholesterol are present together.

Introduction to emulsify substances that interact with the emulsifier. If vegetable
oil emulsions stabilized sodium soap, add CaCl,, then direct emulsion goes into
reverse. This is due to the formation of calcium exchange reaction
slabkohidratovanyh (strontium, etc.). Soap, insoluble in water and emulsions, which
are stabilizers, B / O scheme:
2RCOONa + CacCl, — separation of the emulsion— (RCOO),Ca + 2NacCl
It was found that a number of multiply charged metal ions inverting capacity
decreases in the following order:

APF*>Cr¥*>Ni*>Pb*>Ba’*Sr*".

assumed that oil droplets in emulsions with surface charge and are surrounded by a
layer of protyvoioniv. Appeal emulsion contacts influence of ions on the Dash. As a
result of compression of the double layer repulsive force between oslablyayutsya
drops and they stick together, putting each other water. Thus, the water turns

dispersion medium.
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Puc. 3.8. B’s3KicTh eMyJbCiH y 3aJI€KHOCTI

BiJI CITIBBITHOIIICHHS 00’ eMy (a3

lliosuwenns xonyenmpayii oucnepcuoi gazu. 3BepHEHHS (Pa3 eMysbClid JOCSTIIH
NEBHO1 KOHIIEHTpaIli JUcnepcHoi (a3u 3ycTpiyaeTrbest 1ocuTh yacto. Haouna 3MiHa
BJIACTUBOCTEH eMyJbCid, MOB's3aHa 13 3BEpPHEHHAM iX, Jae Main. 3.8, Ha SKOMY
IoKa3aHa 3aJeKHICTh BITHOCHOI B'SI3KOCTI Bia 00'eMHOi KoHIeHTpamii Boau. Ilik
B'a3kocTi mpu 74 00. %  Biamosimae Touli 3BepHeHHS (a3. OnaHii 3 TpUYUH
3BEpPHEHHS (pa3 MPU BUCOKUX KOHIEHTPALISX AUCHEPCHOI (pa3u MOKyTh OyTH Taki
T€OMETPUYHI CIIBBITHOIICHHS, TIPU SKUX MIHIMYyMY TOBEpPXHI PO3[LITY BIJMOBIIA€E
cucremMa 3 OUTBIIOK 32 00'€eMOM JUCIIEPCHOIO (ha3oro.

3mina memnepamypu. BaxxTuBUM MOKa3HUKOM € TEMIIEpaTypa YTBOpPEHHA (a3
(TY®), npu skiit BigOyBa€eThCs Mepexifi OJHOTO THUITY €MYJIbCii B 1HINY. 3HaYEHHS
TY® BignoBigae Tiil Temmeparypl, OpH sIKId 3pIBHIOETbCA i T1Apo(oOHOIO 1
riapodinsHOI0 YacTuH emyasratopiB. TY® nos'szana 3 ['JIb cucremu.

Tpusana mexaniuna Ois. Tax, 30UTTS BEpIIKiB BeAe A0 oTpuMaHHs oumii. [Ipu
npoMy emyibcis tuny O/B(Bepuiku) nepexoauTs B emydibcito tumy B/O(omist) 3
MOPIBHSHO MaJIUM BMICTOM BOJIM y BUTJISA/II JUCTIEPCHOI (ha3u.

CrocrtepekeHHsT TiJ MIKPOCKONIOM TOKa3ajld, IO TpU 3BEpHEHHI (a3
KpamneabKH AUCIIEPCHOI (Pa3u COYaTKy pO3TATYIOTHCS 1 HEPETBOPIOIOTHCS HA IUTIBKH.
[1niBKM, 10 MOTIM YTBOPWIJIKCS, OXOILUTIOIOTH TUCIIEPCIHHE CepeIOBUIIE MEPBUHHOI
eMyJIbCli, siKa cTae aucnepcHoro ¢daszor. Ha man. 3.9 HaouHo MOkHA OaYUTH 111 €Tanu

Y TIEPEXO0/Ii 3J1iBa HAPABO.
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Img. 3.8. The viscosity of emulsions depending the ratio of volume phase

Increasing the concentration of the dispersed phase. Appeal phase emulsions
reaching a certain concentration of the dispersed phase occurs quite often. Visual
changing the properties of emulsions related to their appeal, giving Img. 3.8, which
shows the dependence of the relative viscosity of the bulk water concentration. Peak
viscosity at 74 rpm. % Corresponds to the point treatment phases. One of the reasons
for the appeal phase at high concentrations of the dispersed phase may include
geometric ratio at which the interface meets the minimum system more volume
dispersed phase.

The change in temperature. An important indicator is the formation temperature
phases (tuff), at which the transition of one type of emulsion to another. Value tuff
corresponds to the temperature at which equated action hydrophobic and hydrophilic
parts emulsifiers. Tuff associated with HLB system.

Prolonged mechanical action. Yes, whipping cream leads to oil production. This
emulsion type O / B (cream) becomes emulsion W / O (oil) with a relatively low
content of water as the dispersed phase.

Observation under a microscope showed that when applying phase droplets
dispersed phase initially stretched and turned into a film. Films that then formed,
covering the dispersion medium primary emulsion, which is a dispersed phase. In

Img. 3.9 clearly you can see these stages in the transition from left to right.



[Ipu 3BepHEHHI a3 B pe3ysbTaTi HEPIBHOMIPHOTO PO3MOALTY €MyJibraTopa B pi3HUX
MIKPOJIUITHKAX CUCTEMH MOXKYTb YTBOPIOBATHUCS MHOKHHHI €MYJIbCI.

Ineto 3BepHeHHs (a3 BUKOPUCTOBYIOTH B JCSIKUX CyYaCHUX VYSBJICHHSIX MPO
OiloyoriuHi MeMOpaHu, SK MPO TBEPA00Opa3Hi eMyJbCii, M0 3MIHIOIOTH B IPOIIEC
OOMIHY pEYOBHMH CBifl THUI 1 MPOHUKHHX B OJHOMY BHMMAJAKYy JJI BOJOPO3UMHHMX

PEYOBHH, B 1HILIOMY - JUIsl PEYOBUH, PO3YMHHUX B JIIIIIAX.

Cnocoou ompumanusn emyncii
VY OiIBIIOCTI BUMAIKIB €MYJbCli OTPUMYIOTh JIUCIEPTYBaHHIM. THUI OTpUMYBaHOL
eMyJIbCli 3JICKHUTh BIJ TOPSAKY 3MilIeHHS ¢a3, MPUPOAH 1 CIIOCOO0Y BBEICHHS
€MyJIbraTopa, TEXHIKM €MYJbIYBaHHS, CIIBBIJHOIICHHS O0'€MIB pPIIMH : pIAMHA,
MPUCYTHS B ICTOTHO OUIBIIIM KIJIBKOCTI, 3a3BHYal CTa€ TUCIIEPCIHHUM CEPETIOBUIICM.
Akmio 6akaHO OTpUMATH EMYJIBCIIO OJii y BOAI, TO MacisHy (a3dy mo yacTHHAxX
JI0JIal0Th 10 BOJH, IPUYOMY €MYJIbraTop PO3UMHSIOTH Tepea 3MileHHs M ¢da3 abo y
BoAl, a00 B MacnsHid ¢azi. Cucremu B/O 06e3mocepelHbO yTBOPIOIOTHCS MPH
JI0JTaBaHH] BOAW B MAaCISHUN po34WH emyisbratopa. L{i yMOBH BHUKOHYIOTHCS TITBKH
IpY BBEACHHI HEBENMKUX KUIBKOCTEH mucriepcHoi (a3u. [Hakmie mMoke craTucs
3BepHEHHS (a3, TOOTO aucTepcHa ¢a3a CTaHe JUCTICPCIHHUM CepeIOBHIIEM.
BB emynbraropa Ha yTBOPEHHS €MyJsbCli TOro abo IHILIOIO pOAYy CTae
CKJIQJIHIIIINM, KOJH eMyJbraTop 37aTHUN naBaTu sk eMyibcito O/B, tak 1 B/O. B
IIbOMY BHUITIQJIKy Ha PiJI EMYJIbCii, III0 YTBOPIOETHCS, MOXE BIUIMBATH MPUPOJIA CTIHOK
MOCYJIMHY 1 MIIIAJIKKA, TaK CaMO SK 1 1HII TPEAMETH, 3 SKUMH CTUKAETHCS eMYJIbCIs.
Hampuknazn, sKIo CTIHKM TOCYIWHU 3MOYYIOTHCS TUIBKH SIKOIO-HEOYIh OJIHIEIO
PIIMHOIO, TO 3ITKHEHHSI €MYJIbCIi 3 HI€K0 CTIHKOIO MOXE MPU3BOAUTH 10 3BEPHEHHS
TUITy eMYJIbCii, MPUUOMY pifrHAa, 0 3MOYY€E CTIHKU MOCYAWHH, CTA€ TUCTICPCIAHUM
CEepEeIOBHIIIEM.

3mimends ¢a3 1 JUCTIEPTYBaHHS TMPU OTPUMAHHI €MYJbCid TMPOBOJATH B
o0NamTyBaHHIX PI3HOT KOHCTPYKII. Y OJHOMY 3 HUX €MYJIbCISl YTBOPIOETHCA TPH
BJIMBAaHHI CTpyMEHS OJHI€l piiMHU B 00'eM 1HIIOI. EQEKTUBHICTH eMyJbI'yBaHHS
BU3HAYAETHCS MIBUIKICTIO CTPYMEHS, MPUYOMY ICHY€ KPUTHYHA MIBUAKICTH, HIDKYC

SIKO1 eMYJIbI'YBaHHS HE B1JJOYBa€ThCS.



When accessing phases due to the irregular distribution in different mikrodilyankah
emulsifier system can form multiple emulsions.

The idea appeals phases used in some modern concepts of biological membranes, as
tverdoobrazni emulsion that change in your metabolism type and permeable in one

case for water-soluble substances in the other - for substances soluble in lipids.

Methods for getting emulsions

In most cases, the emulsion obtained by dispersing. Type of received emulsion
depends on the order of mixing phase, the nature and mode of administration
emulsifier, emulsification technique, the ratio of the volume of fluid, the fluid is
present in much larger quantities usually becomes dispersion medium. If you wish to
receive oil in water emulsion, the oil phase in parts added to the water, and emulsifier
dissolved before mixing phase or in the water or oil phase. System | / O directly
formed by adding water in oil emulsifier solution. These conditions are satisfied only
when injected small amounts of dispersed phase. Otherwise, it may appeal phases,

that will be dispersed phase dispersion medium.

Effect of emulsifier for emulsion formation of a kind of becomes more complex when
the emulsifier is able to give as emulsion O / B and B / O. In this case, the family of
the emulsion formed may influence the nature of vessel walls and mixers, as well as
other items facing the emulsion. For example, if the vessel wall wetting only any one
liquid, the emulsion collision with a wall that can lead to treatment type emulsion and

liquid wets the walls of blood vessels, is the dispersion medium.

Mixing and dispersion phases receipt emulsions spend arrangement of various
designs. In one of them formed by emulsion infusion of a liquid jet in another
volume. Emulsification efficiency determined by the speed of the jet, and there is a

critical speed below which emulsification occurs.



Y mpoMHCIIOBOCTI 1 J1a00OpaTOpHiN MpakTUIll 3MilIeHHs (a3 371HCHIOETHCS B
amapartax 3 MilllaJKaMUu pi3HUX BUJIIB. X04a TaKUH METOJ TOCUTh IPOCTHM, BIH HE
OpUIATHUH ISl TPUTOTYBaHHS BUCOKOJIUCIEPCHUX cucTeM. Haibinpmn edexkTuBHUN
amapar Juid OTpPUMAaHHS eMYyJbCill - konoionuu maun. llponec emyiabryBaHHs
MOB'SA3aHUM 3 SIBUIAMHU T1APOJIUHAMIYHOT HeCcTaOLIbHOCTI. OHEe 3 HUX - Tepexij Bif
JaMIHApHOTO PEXHUMY 10 TypOyJIeHTHOro - BiOyBaeThcs mpu uuciax PeiiHomnbica,
mo nepeBuiyioTb 2320. TypOyneHTHHIl pexUM CYINpPOBOIKYETHCS YTBOPEHHSM
BUXOpIB, 110 BUKJIMKAIOTh BIAPHUB APiOHMX Kpamnenb. [HmwMil BUJ TiApoAMHAMIYHOI
HECTaOUIBHOCTI CIIOCTEPIraeThes MPU BIIHOCHOMY TepeMilleHHl pinuH. Pyx o0'emiB
JIBOX KOHTAKTYHOUMX PIIMH CIpHsI€ BAHUKHEHHIO XBWJIb Ha MeXI1 (a3, a Mpu BEIUKUX
MIBUJIKOCTSIX MIPU3BOJAUTH 10 BUTATYBaHHS HUTOK PIAMHU 1 BIIPUBY Kparmelb.

Otpumani 1 JAeSKl MPUPOJHI €MYJbCli BIAPI3HAIOTHCSA MOJIAUCIEPCHICTIO 3
JIOCUTh BEIMKUMM KparIsMM aucrepcHoi (asu. Ix 30epiraHHs i BHKOPUCTaHHS
JOCUTh 4YacTO 3B'3aHE€ 31 3HAYHUMU TPYJIHOILIAMH, OCKIIBKA BOHHU JIETKO
PO3IIapOBYIOThCA. BTOpHMHHE 3MEHIIEHHSI PO3MIpIB Kparesb, U0 CYINPOBOIKYEThCS
BUPIBHIOBAHHSAM iX pO3MIpiB, HAa3UBA€TbCA TOMOIEHI3all€. [ omozeHizayiio
3MIIACHIOIOTD, MTPOJABIIOIOYH MIOYATKOBY €MYJIbCIIO Yepe3 HEBEJIHUKI OTBOPHU MPH TyKE
BUCOKHUX THCKax(y MPOMHCIOBOMY BUPOOHHUITBI THCK nocsirae 35 MIla). Takwuii
cnoci® 3HaWIIOB IIMPOKE 3aCTOCYBAHHS, OCOOJMBO B MOJIOYHIM MPOMMCIOBOCTI 1y
BUPOOHHUIITBI AUTSIYOTO XapuyBaHHs. ['oMOreHi30BaHEe MOJIOKO, (PYKTOBE 1 OBOUYEBE
MIOPEe MOXYTh 30epiratucsi, He PO3IIAPOBYIOUUCH, BIPOJOBXK JEKIIBKOX MICSIIIB.
TpuBamicTs icHyBaHHS MOAIOHUX €MYJbCiH OOyMOBJIEHa BIACYTHICTIO SBHILA
130TepMIYHOI TTePEroHKH, a TAKOK BUCOKOIO CEAMMEHTAIINHOIO CTIMKICTIO, OCKIJIBKH
PO3Mip KpamneiaboK 3HMXKYEThCS 3 3 10 0.2 MKM.

MexaHi3M yTBOPEHHSI BUCOKOJUCIIEPCHUX €MYJbCI MOXKHA MPEICTABUTH TaK.
B pe3ynbTaTi npoiaBitoBaHHs eMYJIbCli Yepe3 HEBETUKI OTBOPHU 200 yepe3 MPOMIKOK
MDK pPOTOPOM 1 CTaTOpPOM KOJOIZHOTO MJIMHA BHHHUKAIOTh BHCOKI IITBHIKOCTI
3pymieHHs. BHacHigok IhbOTO Kparwli eMylibCii BUTATYIOTBCA 1 HaOyBaroTh
HUTKONOA10HOT (hopmu. J[OCATHYBIIM MEBHOI OBXWHH, 3aJE€XKHOI BiJ MIK(pa3HOro
HATATY 1 B'I3KOCTI PIAMHM, MAcCisiHA HUTKA PO3PUBAETHCSA, YTBOPIOIOYM JPiOHIMIL

Kparuii.



In industry and laboratory practice mixing phase is carried out in agitators of
various kinds. Although this method is simple, it is not suitable for the preparation of
highly dispersed. The most effective device for emulsions - colloid mill.
Emulsification process associated with symptoms of hydrodynamic instability. One
of them - the transition from laminar to turbulent regime - occurs at Reynolds
numbers exceeding 2320. The turbulent regime accompanied by the formation of
vortices that cause lead small droplets. Another type of hydrodynamic instability
observed in the relative displacement of liquids. The movement of volume two
contacting fluids contributes waves at the phase boundary, and at high speeds

resulting in pulling strings and liquid separation drops.

Obtained and some natural emulsion of different polydispersity quite large drops
of the dispersed phase. Their storage and use is often associated with considerable
difficulties because they are easy stratified. Secondary reduce the size of droplets,
accompanied by smoothing their size, called homogenization. Homogenization is
carried out, prodavlyuyuchy primary emulsion through small openings at very high
pressures (industrial output pressure is 35 MPa). This method is widely used,
particularly in the dairy industry and in the production of baby food. Homogenized
milk, fruit and vegetable purees can be stored without rozsharovuyuchys, for several
months. The duration of such emulsions due to the lack of effects of isothermal
distillation, and high sedimentation stability, because the size of droplets is reduced

from 3 to 0.2 microns.

The mechanism of formation of fine emulsions can be represented as follows.
As a result, the emulsion bursting through small holes or through the gap between the
rotor and stator colloid mill having high speed changes. As a result, the emulsion
droplets are extracted and become threadlike shape. Having reached a certain length,
dependent interfacial tension and viscosity, oil thread is broken, forming smaller

droplets.



Criiiki emMyJbCii OTPUMYIOTh 3a JOTIOMOTO0 YiIbTpa3ByKy. Kopucryrounch 1ium
METOJIOM, CJiJi BpPaxOBYBaTH, IO YJbTPAa3BYKOBI KOJIMBaHHS 3/aTHI 3MIHIOBATH
BJIACTUBOCTI €MyJIbraTopiB. Y psijii BUNAAKIB, OCOOIMBO MPHU poOOTI 3 O10J0TIYHUMU
00'ekTaMu, Taka Jiisl HeOa)kaHa.

VYapTpa3ByKoOBE IUCIIEPTyBaHHS TOB's3aHE 3 SIBUIAMU Kagimayii 1 yTBOPECHHS
NOBEPXHEBUX XBWJIb MpPU MEPIOJUYHOMY MPUCKOPEHHI OAHIET PIAMHHU BIJTHOCHO
1HII01, CynpoBOKyrouoMy 11e siBuie. LlIBuake 3akpuTTs mMOpoKHUH BiOYBAa€THCS B
JTUCIIEPCIMHOMY CEpelOoBHINI MOOJU3y PIAWMHHU, IO YTBOpHOE auctepcHy (azy. B
pe3ynbTaTi MbOTO CTPYMEHI PIMHU CHPSIMOBYIOTHCS JO IEHTPY MOPOXHUHU, IO
3aKpUBAETHCS, 1 JpOONAThCA Ha ApiOHI Kparum. Ko yJabTpa3ByKOBa XBHUIS
pyXaeTbCs Y3/J0BXK MEX1 po3auly (a3, TO BHHHMKAIOTh IOBEPXHEBI XBWII, IpPH
BUTSTYBaHHI SKUX BIIPUBAIOTHCS P10OHI Kparuii.

Jl7is oTpUMaHHs yIbTPa3ByKOBUX MaTepialliB BAKOPUCTOBYIOTh IT'€30€TCKTPUYHI
1 Mar”iTocTpukiiitHi Marepianu. [lepiri BUMPOMIHIOIOTh MEXaHIYHI KOJHMBAHHS B
3MIHHOMY €JICKTPUYHOMY TIOJ, a JIPyTi - B 3MIHHOMY MarHiTHoMy moJjii. CTOCOBHO
OpoIecy  eMyJIbIYBaHHA  IIMPOKE  TOLIMPEHHA  OTPUMAIH  CHIPYMUHHI
2eHepamopu(piOunHi CceucmKu), TPUHIAN POOOTH SKHUX TOJIATAE B HACTYITHOMY.
CyMi, moO MijsSra€ eMyJablyBaHHIO HAacOCOM TOJA€ThCA MmiJ TuUcKoM 7.5-10
MIlIa(75-100 aT™m) 1 13 WIBUAKICTIO CTpyMeHd 10 S0 M/C 4epe3 COoIo, 110 3BYKY€EThCS,
HA TOHKY TMpYXHY IUIACTHHY, B SKIA 30ymKyloTbcs KoiuBaHHA(Man. 3.10).
[linOuparoun T€OMETpPUYHI PO3MIPU TUJIACTUHU, TUCK 1 BIJCTaHb MDK COIUIOM 1
rocTpuM peOpoM IUIACTHUHH, JIOMararoTbCs PE30HAHCHOI YacTOTH KOJIMBAaHb, SKa
cKJIazace yacriire Bcroro 25-30 kI 1.

VYIbpTpa3ByKOBI T€HEPATOPU O3BOJIAIOTH OTPUMYBATH €MYJIbCIl 3 TaKUMHU XK
pO3MipaMH Kpamembok, sIKi JOCATAIOThCS B TOMOTEHi3aTopax. IX mepeBaramu Tepern
rOMOT€HI3aTOpaMi € BeJMKa EKOHOMIYHICTH(Y psIl BUIAJKIB BUTpPAaTH EHEpPrii
OMUHSIOTHCS B 6-8 pa3iB MEHIIE) 1 3aCTOCYBaHHS MEHIINX THCKIB(Y 6-10 pasiB).

KonnencamiiouM nuisixomM OACpKyIOTh JIMIIE JICsIKi, B OCHOBHOMY PO30aBJIeHI
€MyJIbCli, 110 HANPUKIIAJ, CTBOPIOIOTH BEJIUKI MEPELIKOIM eMyJbCli Odiil y Boaax

apOBUX KOTJIB.



Stable emulsions obtained by ultrasound. Using this method, please note that
ultrasonic vibrations can change the properties of emulsifiers. In some cases,

especially when working with biological objects, such action desirable.

Ultrasonic dispersion associated with the phenomena of cavitation and surface
waves in periodic acceleration of a liquid relative to another, accompanying this
phenomenon. Fast closing cavities in the dispersion medium is near liquid, forming
dispersed phase. As a result, the fluid jets are directed to the center of the cavity that
Is closed and break up into small droplets. If the ultrasound wave moves along the

interface, then there are surface waves, which break away when pulling small drops.

For ultrasonic piezoelectric materials used and magnetostrictive materials. The
first mechanical vibrations emitted in an alternating electric field, and the second - in
an alternating magnetic field. Regarding the process of emulsification Widespread jet
generators (liquid whistles), the principle of which is as follows. The mixture to be
pumped emulsification under pressure 7.5-10 MPa (75-100 atm) and a speed jet to 50
m / s through a nozzle that narrows to a thin elastic plate, which excited oscillations
(Img. 3.10). Choosing the geometric dimensions of the plate, the pressure and the
distance between the nozzle and the sharp edge of the plate, making the resonant

frequency of oscillation, which is often only 25-30 kHz.

Ultrasonic generators allow for emulsions with the same size droplets that are
achieved in a homogenizer. Their advantages over homogenizer is a large economy
(in some cases find themselves in energy costs 6-8 times less) and use lower

pressures (6-10 times).

Condensation obtained by only a few, mostly diluted emulsion, for example,

create great obstacles emulsion oils in water boilers.



Ha 3akiHyeHHsS pO3IJIsSHEMO IIiKaBe SBHINE, IO BIJHOCUTBCS JO OTPUMAHHS
eMYIIbCIH, - MuMosinbHe emynbeyéanusa. BoHO monisrae B TOMY, IO €MYJIbCIS JBOX
JOTHUYHUX PIOUH YTBOPIOETHCSA 0O€3 30BHIMIHBOIO IepeMiulyBaHHS. buiblue Toro,
JerKa OJiii MOXE €eMYJIbIyBaTUCA y BOJI, IIUIBHICTh SIKO1 BHINA, 1 HABIAKH.
MuMoOBLUIbHE EMYJIBI'YBaHHSI CIIOCTEPITAETHCS, KOJIU Mi>XK(a3HUN HATAT Ha MEXK1 BOJia-
OJTis TIOHWKEHA BBEJICHHSAM €MyJIbraTopa JI0 AyXKe Majoi BeIWYUHU. [CHye IeKiiabKa
MOSICHEHB 1IbOTO siBUIIA. [I0 0JHOMY 3 HUX €MYJIbI'yBaHHSI BUKJIMKAETHCS XIMIYHOIO
peakiiiero Ha Mexi po3auty da3z. [lum, 30kpema, MOSICHIOETHCS YTBOPEHHS €MYJIbCii
IIpY HaIllapyBaHHI Ha BOJHUN PO3YHH JIYTY MACISTHOTO PO3YHHY OPTaHiuHOT KHCIIOTH.
BignoBimHo A0 IHIIOI TIMOTE3W MHUMOBLUIBHE €MYJIbI'YBaHHS BUKJIMKAETHCS
Iu(Qy31MHIM TOTOKOM PEYOBUHH, IO MNPOXOAUTH 3 oAHI€l (a3u B iHmIy. I[loTik
3aXOILTIOE 3 COO0I0 YacTKU OAHIET (Da3u 1 po3MOLIsLe iX B 00'eMi 1HIIOI.
MuMoOBiJIbHE €MyJIBIYBaHHS Tpa€ BEIMKY pOJIb B TIpollecax, TIOB'SI3aHUX 3
NIEpPEeBapIOBAHHSM 1 3aCBOEHHSM 1K1 OPraHi3MOM.
Pyiinyeannsa emynwcii
Jlo pyiiHyBaHHS €MyJIbCId BELYTh TPH MPOLECH:
- KOQJIECIICHIIIS TIPU HEJOCTATHIN arperaTuBHINA CTIMKOCTI eMYJIbCil - O€3MOBOPOTHUN
IPOLIEC;
- Koaryjsuis abo QUIOKyJsIis - 000pOTHI MPOIEcH(TOOTO arperatu Kpamelib, 10
YTBOPIOIOTHCSA, MOXKYTh 3HOBY PO3MAJAaTHCS);
- CeAWMEHTAIlil - OCIJaHHSA Kpareiab JUCIepCHOl ¢das3u, Mo MPU3BOJIUTH 0
YTBOPEHHS APy «BEPIIKiBY.

[Tpornecu koanecreHI1ii HaAWOUTBIN XapaKTePH1 Il KOHIIEHTPOBAHUX €MYJIbCiH,
Ji¢ BOHM B OCHOBHOMY BH3HAUYaIOTh YacC iCHYBaHHS €MYJIbCIH 70 po3mIapyBaHHsS ¢a3.
Y BucokoaucnepcHUX(po30aBiIeHNX 1 KOHIEHTPOBAHMX) EMYJbCISX 3 TOMITHOIO
IIBUJIKICTIO MOXE MTH 30UIBIICHHS CEpPeIHBOTO PO3MIPY Kpameiab BHACIIIOK
NPOTIKAHHS TPOIECIB 130TEPMIYHOI TeperoHKu. [Ipu OaHAKOBIM JUCTIEPCHOCTI
130TepMiYHa MEePEroHKa Kpameib eMyJbCli Wae 3HaYHO MOBUIbHIINIE, HIX OyiIh0aiok
[iHM, 13-32 HEBEJIIMKUX 3HAYEHb MDK(A3HOI €HEeprii 1, OTKe, MaJiil PI3HULI XIMIYHUX
NOTEHLIAJIIB PEYOBUHU B KpAIUISIX PI3HOTO PO3MIPY, @ TAKOXK YacToO 13-3a MEHUIOI

B3a€EMHO1 PO3YMHHOCTI PiJUH B MOPIBHSAHHI 3 PO3UMHHICTIO Ta31B Yy PiAUHI.



Finally, consider the interesting phenomenon related to obtaining emulsions -
spontaneous emulsification. It is that two adjoining liquid emulsion is formed without
external mixing. Moreover, light oil can emulhuvatysya in water density is higher,
and vice versa. Spontaneous emulsification occurs when the interfacial tension at the
water-oil emulsifier administration reduced to a very small size. There are several
explanations for this phenomenon. One of them is called emulsification chemical
reaction at the interface. This, in particular, due to the formation of emulsions in
layers on an aqueous solution of alkali oil solution of an organic acid. According to
another hypothesis spontaneous emulsification diffusion caused by the flow of
material passing from one phase to another. Flow captures with a share of one phase

and distributes them to another volume.

Spontaneous emulsification plays an important role in the processes related to
digestion and assimilation of food by the body.

The destruction of emulsions

By destroying emulsions are three processes:

- The lack of aggregate coalescence of emulsion stability - irreversible process;

- Coagulation or flocculation - reversible processes (ie units droplets formed may
again fall apart);

- Sedimentation - settling droplets dispersed phase, leading to the formation of a layer

"cream".

The process of coalescence most characteristic of concentrated emulsions, where
they mainly determine the existence of a phase separation to emulsions. In highly
(dilute and concentrated) emulsions with a noticeable increase in speed can go
medium-sized droplets as a result of processes of isothermal distillation. For the same
dispersion isothermal distillation emulsion droplets is much slower than the foam
bubbles, because of the small values of the interfacial energy and thus a small
difference in chemical potentials of substances in the droplets of different sizes, and
often because of less mutual solubility of liquids compared to the solubility gases in

liquids.



Benuka yBara npuauisieTbcs po3poOili METOIIB pyHHYBaHHS €MYJIbCIH.

Jns pylHyBaHHS €MYJIbCii BUKOPHUCTOBYIOTh HaMPI3HOMAHITHIII METOJIN:
BBEJICHHA  IMOBEPXHEBO-aKTUBHUX  J€EMYJIbIaTopiB,  XIMIYHE  3B'S3yBaHHsA
crabimizaTopa, 3miHa pH 1 eJEKTPONITHOTO CKIAMy CEepeloBUINA IS MPSIMHUX
€MYJIbCii, HarpiBaHHS 1 BUMOPOXKYBAaHHS, Jil HA €MYJbCli €JIEKTPUYHUMH TOJISIMHU,
TEIUIOM, YJIBTPa3BYKOM.

Emynbcii tuny O/B, oTpumani 13 3aCTOCYyBaHHSIM 10HOTE€HUX EMYJIbIaTopiB,
3a3BUYall PyMHYIOTH 3a JIOMOMOT'OK KOAryJsiii eJeKTpoiTaMu 3 GaraTo3apsiIHUMU
ioHamu. ToMmy 10 Taki eJEKTPOJITH, B3AEMOMIIOYM 3 10HOTEHOI TPYIIOIO
eMyJIbraTopa, 3a3BH4Yail Jal0Th CIIOJYKH, HEPO3UMHHI Yy BOJl, TO BBEICHHS iX B
CUCTEMY PIBHO3HAYHO MEPEXO0ay €eMyJbraropa B HeakTHUBHY ¢Gopmy. [Homi mms
JIeeMYJIbI'yBaHHS €MYJIbCiH, OTPUMAaHUX 13 3aCTOCYBAHHSIM 10HOT€HUX €MYJIbraTOopiB,
BBOJSITh B CHCTEMY €MYJIbraTop, CIPHUSIOUNN YTBOPEHHIO €MYJIbCil MPOTHIICHKHOTO
TUITy, 1 TAKUM YUHOM SIK OM HEUTpami3yloTh Jdif0 MEPBUHHOTO emyibraropa. Ciina
3a3HAYUTH, 1[0 TAKUM €MyJIbraTop MPAKTUYHO 3aBXKIAM YTBOPIOETHCS MPU BBEICHHI
€JIEKTPOJITIB 3 OaraTo3apsIHUMH KaTioHaMH B emydbcii Tumy O/B, cralinizoBaHi
JTYHUM MHJIOM, OCKIIBKH MHJIO, 1[0 YTBOPIOIOTHCS MPH LIbOMY 3 Oarato3apsaHUMH
KaTiOHaMH, CIIPUsiE€ YTBOPEHHIO eMyibCiit Tumy B/O.

Emynbcii, crabunizoBani HeioHoreHuMu [TAP, pyiiHyroTbest Baxue. Enekrponitu
PYWHYIOTh TakKi €MyJbCii TUIBKM TIPHU BEJIMKUX KOHIICHTPAIIsIX, KOJIU B1JOYBA€ThCS
BXKE HE KOAryJsiiis, a sucontoéants. EQEeKTUBHIIINM CITOCOOOM pyHHYBaHHS TaKHX
eMyIIbCii € HarpiBaHHS, WO BHUKJIWKAE JECOPOII0 MOJIEKYJ HEIOHOTCHUX
cTabumi3aToOpiB 3 KpamelboK eMysbcii abo jAerigpaTallilfo MOJPHOI YaCTHHH
MOJIEKYJIM HEIOHOTE€HOT O cTadlni3aTopa.

PyiiHyBaHHS yciX eMyJbCiii MOXHa JOCATTH BBeACHHAM B cuctemy IIAP, mio
BUTICHSIIOTh 3 aJICOPOIIIHHOTO MmIapy eMylbraTop, aje He 3JaTHUX CTa0imi3yBaTu
emynbciro. [puatmn mii oeemynveamopie nonsirae B TOMy, 110, MalOYU OUTBIIT BUCOKY
MOBEPXHEBY aKTWUBHICTh, HIX, HAMPHUKIAJ, MPUPOJHI eMyJbraTopu B Ha(Ti, BOHU
BUTICHSIIOTH CMOJIM 3 TIOBEpPXHI1 Kpamenb. B pesynbrari emylnbCisi pyWHY€EThCH,
OCKUIBKH cami 1o co01 11 1eeMyJIbraTopy CTaOUII3yBaTH €MYJIbCII0 HE MOXKYTh, TOMY

110 HE YTBOPIOIOTh MEXaHIYHO MIITHOT TUTIBKU Ha MTOBEPXHI Kparelib.



Much attention is paid to developing methods for the destruction of emulsions.

For the destruction of emulsions using a variety of methods: the introduction of
surfactant demulsifiers, chemical binding stabilizer, changes in pH and electrolyte
composition environment for direct emulsions, heating and freezing, the effect of

electric fields on the emulsion, heat, ultrasound.

Emulsion type O / B, obtained with the use of emulsifiers ionohenyh usually
deplete electrolytes using coagulation of multiply charged ions. Because these
electrolytes, interacting with a group ionohenoyu emulsifier usually give compounds
are insoluble in water, then putting them in equivalent transition emulsifier in an
inactive form. Sometimes deemulhuvannya emulsions obtained using ionohenyh
emulsifiers, emulsifier is introduced into the system, contributing to the formation of
emulsions opposite type, and so as to neutralize primary emulsifier. It should be
noted that such an emulsifier is almost always formed by the introduction of multiply
charged cations of electrolytes in the emulsion type O / B, stabilized alkaline soap as
soap formed during this of multiply charged cations, promotes the formation of

emulsion type I / O.

Emulsions stabilized neionohenymy NAC, destroyed more difficult. Electrolytes
destroy such emulsions at high concentrations only when there is no longer
coagulation and salting. Effective way of destroying emulsion is heated, causing
desorption of molecules neionohenyh stabilizers emulsion droplets or dehydration of

polar molecules neionohenoho stabilizer.

The destruction of all emulsions can be achieved by the introduction in NAC,
displacing adsorbed layer of emulsifier, but not able to stabilize the emulsion. The
principle of the demulsifiers is that having a higher surface activity than, for example,
natural emulsifiers in oil, they displace from the surface of the resin droplets. As a
result, the emulsion breaks as themselves these Deemulsifying stabilize the emulsion
can not because they do not form a mechanically strong film on the surface of the

droplets.



Takum 4WHOM, yC1 PEUOBMHH, [0 MAIOTh BHUCOKY MOBEPXHEBY aKTHBHICTH, aje
HE YTBOPIOIOTh MIIIHUX IUIIBOK B aJCOPOIIMHMUX Mapax(HampuKIIaa, aMiJIOBHI
CIHPT), 3a3BUYail - €()EeKTUBHI J€EMYIbIaTOPH.

Emynbciro  MOXXKHa  TakoX  3pyHHYBaTH  [IISXOM  HEHTpU(YTYBaHHS,
¢binbTpyBaHHs, enekTpodopesy. Ilpu uenrpudyryBanHi 1 ¢iuIpTpyBaHHI
BIIOYBA€THCS BIACHE KOHLEHTpawis eMyibcli. [Ipore B eMybCiax 3 1yke BUCOKOIO
KOHIICHTPAIIIEI0 TUCTIEPCHOT (a3 1 HEAOCTAaTHIM BMICTOM €MYJIbIaTopa, K MPaBHIIo,
B1IOYBA€ThCS KOAJIECICHIlIA Kpareib, 1, TaKUM YHHOM, €MYJbCisl PYWHYETHCS.
Bororpkum 1 coTp. po3po0iaeHuil MeTo1 Oe3MepepBHOTO pyHHYBAaHHS €MYJIbCil BOIH
y BYIJICBOJHSX NUIIXOM TMPOMYCKAaHHS €MYJbCId uepe3 chemiaqbHuii (GiibTp.
Kpanensku mucnepcHoi ¢a3u(Boau) ancopOyroThess Ha Marepiaii, 1o (UIBTPYE,
KOaJIeCIIIFOBAJIM Ha MOTO TIOBEPXHI 1 CTIKAIOTh 3 QIIbTPY(CaMOOUUILICHHS QUIBTPY).

Emynvciiini nnieku

BaxnuBuM 00'€eKTOM PI3HOOIYHHX JOCTIPKEHh CTadd OCTAHHIM YacoM
130JIbOBaH1 eMyIbCIlHI NAIBKU, 0COONUBO NIIBKU 360pOMHUX emyabciti. Cmabinizosani
IIAB nnisku 8yene6ooHi8 y B00HOMY cepedosulyi € NPpoCmuMu i 8 Mol e 4ac
HaUuobiIbw OAUZLKOIO 3d NPUPOOOI0 MOOELI0 0OI0N02IUHUX MeMOpaH, YTBOPEHUX
CYMIIIIIIO MPUPOJHUX BOJO- 1 Maciopo3zunHHux [IAP, - OuikiB 1 mimigiB. Ha man.
3.11 npenacrasieHa oHa 3 HAUOLIBII MOIIUPEHUX cXeM Oy10BU OG1oMeMOpaH.

[{ikaBi pe3yapTaT OTpUMaHi MPU BUBYEHHI I0HHOTO TPAHCIIOPTY Yepe3 Moai0Hi
MEMOpaHH 1 eJIEKTPOIPOBIAHOCTI €JIEMEHTAPHUX IUIIBOK 3BOPOTHUX €MYJIbCIi,
cTabumi3oBaHuX MpupoaHuMu i cuHTeTndHUMEU [IAP pizHoi mpupoau. 3'scysarnocs,
30KpeMa, M0 EeJIEKTPOIMPOBIIHICT, TAaKUX MEMOpPaH PI3KO 3pOCTa€ MpHU JO0JABaHHI
nesikux OioyoriuHo-akTuBHUX [TAP.

Hanpuknan, BBeJCHHS B 30BHINIHE BOJHE CEPEAOBHINC JIIMJIHOI MeMOpaHH
HE3HAYHUX KUIBKOCTEeH aHTHUOIOTHMKA BaJIHOMIIIMHA TPHU3BOJUTH 10 30UIbIICHHS
€JIEKTPOIIPOBITHOCTI MEMOpaHU Ha I'SITh TOPAJKIB; B TOW X€ Yac MeMOpaHa cTae
IIPOHUKHOIO JUIS 10HIB KaJliF0 1 BOJHIO, ajieé HEe MPOITycKae 4epe3 cebe 10HU HaTpiro.
Pi3ke MOHMXEHHSI €NEKTPUYHOrO OMOPY IITYYHHUX MEMOpaH MOXKE CIOCTepiratucs i
Opu BBEACHHI A0 X CKJIaJy MOJEKyN OifKiB, a TakoXX (PepMEHTIB 3 J00aBKOIO B

CHUCTEMY BIATIOBITHOTO CyOCTpary.



Thus, all substances that have a high surface activity, but do not form strong

films in adsorption layers (eg, amyl alcohol), usually - effective Deemulsifying.

The emulsion can also destroy by centrifugation, filtration, electrophoresis.
While centrifugation and filtration is actually the concentration of the emulsion.
However, in emulsions with a very high concentration of the dispersed phase and
deficient in emulsifier usually occurs coalescence of droplets, and thus destroyed
emulsion. Voyutskym and et al. developed a method of continuous destruction of
hydrocarbons in water emulsion by passing the emulsion through a filter. Droplets
dispersed phase (water) adsorbed on the material that filters, koalestsiyuvaly on the

surface of the filter and drain (self-cleaning filter).

Emulsion pellicle

An important object of diverse studies were recently isolated emulsion pellicl,
especially inverse emulsion film. Stabilized film hydrocarbons PAHSs in the aquatic
environment is simple and at the same time closest in nature model biological
membranes formed by a mixture of water and natural maslorozchynnyh NAC -
proteins and lipids. In Img. 3.11 represented one of the most common schemes
structure of biological membranes.

Interesting results were obtained in the study of ion transport through these
membranes and electrical elementary films inverse emulsions stabilized natural and
synthetic surfactants of different nature. It was found in particular that the
conductivity of the membranes increases dramatically with the addition of some
biologically-active surfactants.

For example, the introduction of external aquatic environment of the lipid
membrane of small amounts of the antibiotic valinomitsyna leads to an increase in the
electrical conductivity of the membrane to five orders of magnitude; while the
membrane becomes permeable to potassium ions and hydrogen, but does not pass
through a sodium ions. The sharp decrease in electrical resistance artificial
membranes can occur when entering into their composition of protein molecules and

with the addition of enzymes in the appropriate substrate.



BuBueHHsT BIAacTUBOCTEH TaKMX MEMOpaH JO3BOJIIE MOJICTIOBATH DS
HaWBXJIMBIMIKUX O10JIOTIYHUX TIPOIIECIB, HAMPUKIAA, MPOXOKEHHS HEPBOBOIO
IMITYJIbCY, YTBOPEHHS (DOTOUYTIMBOIO OCEPEAKY 1 TOMY I0/110HE

Ilpakmuune 3acmocysannsa emyavciii i emynb2y8anHs

Jlo mpupogHUX eMyJIbCii BIJHOCUTHCS PsJi HAWBAKIIMBIIIUX POCIUMHHUX 1
TBAPUHHUX MNPOAYKTIB. Tak, eMylbCl€l0 € MOJIOKO - CTabuli30BaHa TBAPUHHUMU
OlIKaMH €MYJIbCisl )KUPIB y BOJl. MOJIOKO € CUPOBHHOK MOJIOYHOT ITPOMHCIIOBOCTI 1
CILyKUTh NI OTPUMaHHA 0e3J1141 MOJIOYHUX MPOAYKTIB - BEPILKIB, KACIOTO MOJOKA,
CMETaHu, ojii, cupy 1 Tak najui. [[pupoaHUME eMyJIbCISIMU € TaKOXK S€YHUHN JKOBTOK,
MOJIOYHHH CIK POCTIUH, Marma.

VY ¢apmaneBTUYHIA TPOMUCIOBOCTI 0araTo JIKiB 3aCTOCOBYIOTHCS y BUTJISI
eMynbCiid. Masi, 110 BUKOPHUCTOBYIOThCS SIK 30BHIIIHI 3aCO0H, € eMyJIbCii, B OJIHY 3
a3 sSKUX BBOJATH JIAHOJIH, Ba3eNliH 1 1HIII PEYOBMHM, a B IHIIY - JIKApChbKi abo
KOCMETHUYHI Tpemapatd. [HOAI 10 CKiIaay Masl BBOJASTh HEBEIHUKY KUIBKICTh
nopomky. B oMy BHIAAKy Masi CTalOTh CKIaAHOW cuctemor tumy T,P/P.
[IpuKIag0M Takoi CUCTeMH € TyOHA IoMaja. [i 0CHOBA - CBIKOIPUIOTOBJIEHMIT BicK.
Kpim Toro, no ii cknamxy Bxoasts [TAP, TuTaHoBi Oinwiia, Mo MacKylOTh IPUPOIHE
3a0apBJICHHST BOCKY, 1 OapBHUKH. bararo KOCMETHYHHMX TMpenapaTriB TaKOXK €
€MYJIbCISIMU - KPEMH, KOCMETHYHE MOJIOYKO 1 BEpILKH, IIAMIYHI, Oaab3aMH 1 Tak
nam. Jlo ckiaay BOJOCTIMKOI Tyl BKJIIOYAIOTh PEYOBHHH, 110 YTBOPIOIOTH IUTIBKH,
HAIPUKJIa/1, eMYJIbCil OJIBIHIIAIeTaTa.

Benmuki mepcnekTMBH TIOB's3aHI 13 3aCTOCYBAaHHSM B MEIUIIMHI €MYJIbCIH
nepTOPBYTIIEBOIHIO. SKIO BBECTH JIFOJIMHI, IO CTPAXKIAE CKIEPO30M CYAHH, TPOXU
nepdropaHa, TO MIKPOUUPKYJAIID KPOBI MOXHA BiAHOBUTU. KpuxiTHI KyJIbKH
nepTOPBYTIICBO/IIB TPOHUKAIOTH B 3BYXKE€HI CYJIMHU, MPOYHINAIOTH iX, TOCTABISIOThH
Tyl KHCEHb, i CYIAWHH PO3KPUBAIOTHCA. TaK0oX KpamelbKu eMmyibcii mepdropana
MOXKYTh IIUPKYJIOBATH B KPOBI B SIKOCTI COPOCHTY, aacopOyrodn Ha cO0l MOJIEKYJIH i
10HM OTPYHHUX PEYOBUH 1 JMOCTABJISIIOYM iX B MEUIHKY. Y i SIKOCTI mpemnapar
3aCTOCOBYBAJIM IMpH JIKyBaHHI JIIOJEH, MOCTpaXKJaIMX Bl BHOYXIB, MIO
CYNpPOBOJKYBAJIUCS BHJIUICHHSM OTPYWHHMX Tra3iB, 1 BIH @peKpacHo cebe

3apCKOMCHAYBAaB.



Properties of these membranes to simulate a number of important biological

processes, such as the passage of nerve impulses, photosensitive cell formation, etc.

Practical application of emulsions and emulsion

The natural emulsions include a number of major plant and animal products.
Thus, the emulsion is milk - stabilized emulsion of fat animal protein in water. Milk
is raw milk industry and serves for many dairy products - cream, yogurt, sour cream,
butter, cheese and so on. The natural emulsions are also egg yolk, latex plants

magma.

In the pharmaceutical industry many drugs used in the form of emulsions.
Ointments used as external tools are emulsions, one phase of which is administered
lanolin, petrolatum and other substances, and in another - medicinal or cosmetic
products. Sometimes the ointment is administered a small amount of powder. In this
case ointments are a complex system of T, P / P. An example of such a system is
lipstick. Its foundation - freshly prepared waxes. In addition, it comprises surfactants,
titanium white, masking the natural color of wax and dyes. Many cosmetic products
are also emulsions - creams, cosmetic milk and cream, shampoos, conditioners and so
on. The structure of waterproof mascara include substances that form a film, such as

polyvinyl acetate emulsions.

Great prospects associated with the wuse of emulsions in medicine
perftorvuhlevodnyu. If you enter a person suffering from vascular sclerosis, a little
Perftoran, the blood circulation can be restored. Tiny beads perftorvuhlevodiv
penetrate the constricted blood vessels, flushing them deliver oxygen there, and
vessels revealed. Also emulsion droplets Perftoran can circulate in the blood as a
sorbent for adsorbing molecules and ions of a toxic substance and delivering them to
the liver. As such, the drug used in the treatment of people affected by explosions,

accompanied by the release of toxic gases, and he is well-proven.



[Ile Ha camMoMy TOYATKy JOCHIIDKEHb OYyJIO BHSBICHO, IO, 3MIHIOIOYH
napaMmeTpyd emMmyjbcii (BMICT B HIA pI3HUX KOMIIOHEHTIB), MOKHA BHOIpPKOBO
BIJIKpUBATH 1 3aKpUBAaTH KaJbll€Bl KaHAIM B MeMOpaHax KJIITHH Miokapay. SKuio
nepPpTOPBYTIIEBOIHY €MYJIbCII0O BUKOPUCTOBYIOTh SIK CEpPEIOBHINE, 10 3a0e3Iedye
KHCHEM cepile, poOoTa SKOro MpHu3yNMHUHEHA Ha Yac omepallii, Kpame 3poOuTH Tak,
mo0 KajJbli€BI KaHAMM Horo KmTHUH Oynu 3akputi. EMynbcis 3 mnoaiOHuMu
BJIACTUBOCTSIMU MOJKE€ 3TOJAUTHCA 1 TMpu 30epiraHHI OpraHiB, MPU3HAYCHUX IS
omeparii TpaHcIaHTamli. TpaHCIUIaHTOBaHI OpPraHu, sIK1 10 TIepecajiku 30epiraiu B
nepgTopaHe, IPWKUBAIOTHCA 3HAYHO Kpallle, MBUIIIE TOYNHAIOTh (PYHKITIOHYBATH.

Y XiIMIYHIH TPOMHUCIOBOCTI 3 €MYJbCISIMH MalwTh CIpaBy MpH IPOBEJICHHI
PI3HMX CUHTE31B, EMYJbCIi YTBOPIOIOTHCS B €KCTPAKLIMHUX amaparax, Mpu Ipouecax
nepeminryBaHas. J{as OTpUMaHHS CHUHTETHYHHMX JIATEKCIB BUKOPHUCTOBYETHCA
eMyJIbCHBHA TMOJIMepH3allisd - MoJdiMepu3alis B Kpasix AucnepcHoi ga3zu. Emynbcii
3aCTOCOBYIOTBCA JUIsi OTPUMAaHHS TOPUCTUX OPTraHIYHMX COpPOEHTIB, MeMOpaH,
TUTIBOK, TIOKPHUTTIB.

bionoziune 3nauenna emynncii

Benuke 3HaueHHs emynbciii B KUTTI mroguHu. JKupu B KpoBi 1 miMi
3HAXOJIATHCS B €MYJIbIOBAHOMY CTaHI(€MYJIbraToOpH - OUTKH KPOBI).

Kupu € HEOOXIAHUM KOMIIOHEHTOM XapuyBaHHS, MI’)K TUM BOHHU HEPO3YUHHI y
BOJHOMY CEpPEJIOBUII, 110 CTAHOBUTh OCHOBY JKUTTEAISUIBHOCTI OpraHizmy. Tomy
OprafisaM J00pe 3acBOIOE JKHPH, IO 3HAXOIATHCS B EMYJIbIOBAaHOMY CTaHi,
HaMpUKIIa], MOJIOKO, BEpIIKH, CMETaHy, BEpPIIKOBE Macyo. [HIIl KHUpH, CIIOKUBaHI 3
>Kero(pOCIIMHHA OJ1is, TBAPUHHUI JKHP), 3aCBOIOIOTHCA TUTBHKH MICIHSI MEPETBOPEHHS iX
B €MyJIbIOBaHUI CTaH, CIOYaTKy B IIIYHKY, a TIOTIM - B JIBAHAAIATHIATINA KHIIII],
KyJIu TIOCTYIa€ >XOBY, IO MICTHTHh XOJNi€BI KUCIOTU. Bucoke 3HadenHs pH y
BEPXHbOMY BN KuledyHUKa(8.0-8.5) crpusie nepeTBOPEHHIO XOIIEBUX KHUCIOT B
COJIi, 110 € BUKJIIOYHO XOPOUIMMH eMysbratopamu. Jlocniau mokasanu, 1o po3uuHU
coJiel YKOBUHHUX KHUCJIOT MOXKYTh MaTh Majiuii TIOBEPXHEBUM HATAT, TOOTO HACTIIBKH
HU3bKHUH, 110 MOXKE UTH MUMOBUIbHE pO3ApOOJIEHHS KUpY. TakuM 4MHOM, )KOBY Ma€e
BEJIMKE 3HAYEHHS JUIS TIepEeBapIOBaHHA 1 BCMOKTYBaHHS KHPIB B IUIYHKOBO-

KHUILIKOBOMY TPAKTI.



Early on in the research it was found that by changing the parameters of the
emulsion (its content of the various components) can selectively open and close the
calcium channels in cell membranes infarction.If perftorvuhlevodnu emulsion used as
a medium that provides oxygen heart, whose work is suspended for the operation,
better make his cell calcium channels were closed. Emulsion with similar properties
and can be useful in storage organs intended for transplant operations. Transplanted
organs to transplant are kept in Perftoran, take root much better soon begin to

function.

In the chemical industry with emulsions deal during various syntheses,
emulsions formed in the extraction apparatus, the mixing process. For synthetic latex
emulsion polymerization used - polymerization in dispersed phase droplets.

Emulsions are used for organic porous adsorbents, membranes, films, coatings.

The biological significance of emulsions

Great value emulsions in life. Fats in the blood and lymph are emulsified state
(emulsifiers - blood proteins).

Fats are an essential component of food, yet they are insoluble in water, forming
the basis of the organism. Therefore, the body learns good fats are emulsified state,
such as milk, cream, sour cream, butter. Other fats consumed with food (vegetable
oil, animal fat), absorbed only after converting them into emulsified state, first in the
stomach, and then - in the duodenum, which receives bile acids containing the lobby.
A high pH in the upper intestine (8.0-8.5) helps transform holiyevyh acid salt, which
Is extremely good emulsifiers. Experiments have shown that solutions of bile salts
can have small surface tension that is so low that can go involuntary fragmentation
fat. Thus, bile is essential for the digestion and absorption of fat in the gastrointestinal

tract.



[lepucrtanbTvuHi  pyXH  KHUIIEYHUKA  YUHATH  JUCHEPryrody  iio.
BucokonucrnepcHa npsiMa eMyJibCisi, 1[0 BUXOAUTb, BCMOKTYEThCS J1aJll Uepe3 CTIHKU
TOHKHUX KHUIIOK 1 TOCTyNae B JiM]y 1 KPOB.

[Tpu BBeAeHHI JIKApCHKUX MpEnapariB yepe3 poT MOIUIFHO BUKOPUCTATH MPAMI
€MyJIbCli, a PHU iX BBEACHHI Uepe3 IIKIPY - €MYJIbCii 3BOPOTHOTO THUITY(BTHUPAHHS,
Ma3l, KpeMH ), OCKIJIbKH LIKipa HEMMPOHHUKHA JJI1 BOJY 1 pO3UMHHUX B HIM IIpenaparis.

Eputporuti B KpoBi MOKHA 1O sy BJIACTUBOCTEH PO3TISIATH TaK CaMo, SIK
YacTUHKU T1IpodoOHOI emynbcli. Ha ix moBepxHi aacopOoBaHI MOJEKYJIH OLIKIB,
aMIHOKHCIIOT 1 10HM EJEKTPONITIB. YCi BOHM HAJAalOTh EPUTPOIMTAM TEBHHMA
HETaTUBHHUH 3apsij, a MPOTHHOHMU CTBOPIOKOTH audy3Huii map. Ilpu pizHEX
NATOJIOTIYHUX MPOLEcax B OPraHi3Mi, KOJU B KPOBI 30UIBIIYETHCA BMICT JEAKUX
BUJIIB OUITKIB(a00 OCOOJHMBOTO TIJIFOKONPOTEiHY, IO BITHOCHUTHCS 10 O-TJIOOYJIIHIB,
a00 npu 1HPEKUIMHUX 3aXBOPIOBAHHSAX - A0 Y-IJIO0YJIIHIB), BIIOYBAa€ThCs MPOLEC, IO
Ty’Ke Harajaye 10HOOOMIHHY ajcopOIlit0 : MiCIle 10HIB €JIEKTPOJIITIB Ha TMOBEPXHI
EPUTPOLIMTIB 3aiMalOTh OUIKU, 3aps]l SKMX HUXKYUH, HDK y CyYMHU 3aMIIICHUX HUMH
10H1B. B pe3ynbTaTi 3apsii epUTPOLIUTIB 3MEHIITY€ThCS, BOHU IIBUIIIE 00'€THYIOTHCA 1
ocimarTh - 30umbmyeThest [IIOE (mBuakicte ocimanHs eputponutiB). Llel mporiec
3QJIEKUTh 1€ B psAAy YWHHUKIB : BMICT IHIIMX OUIKOBHX (pakmiil 1
MYKONOJIICaxapyaiB, KOHUEHTpalii €pUTPOLMUTIB B KpOBI, HAasIBHOCTI B KpOBI
MIKpOOiB.

3.3 IIHU I TA30BI EMYJIbCII

Pioka nina € cucremoro, B sikiii gucmepcHoro ¢aszo € ra3 abo mapa, a
JUCIICPCIMHUM CEPEIOBUIIEM - PiAUHA.

Yacto aucnepcHoro (a30r0 CIy UTh MOBITPS, OyIbOAIKH SKOTO 3HAXOAATHCS Y
Bomi. Jlo TiH BIHOCATHCA KOHIICHTPOBAHI 1 BHCOKOKOHIICHTPOBaHI CHCTEMH.
HusbkokoHueHTpoBaH1 cucreMu (BMICT aucnepcHoi (aszu menme 0.1%), B sSKuX
ra3oBi OyJnpOalIKu 3HAXOJATHCS Ha TMOPIBHSAHO BEIHMKINA BiACTaHI OJUH BiJ OJHOTO,
HAa3UBAIOTHCA 2a308uMu  emynvciamu. llpukinagamMu ra3oBUX €MYJbCIH MOXKYTb
CIIy’)KHTH Ta30BaHa BOJa, TUBO, IIAMIIAHCHKE, M0 MICTATh OyIbOAIIKH BYTJIEKUCIOTO
ra3y. SIKuio mHu 1o cBOil OyJOBI 1 BJIACTUBOCTSAM AY’KE€ CXO0XK1 3 KOHLIEHTPOBAaHUMHU

€MYJIbCISIMH, TO Ta30B1 EMYJIbCIT CX0K1 3 eMYJIbCISIMU PO30aBICHUMHU.



Peristaltic movements of intestines do dispersive effect. Superfine direct
emulsion what happens then absorbed through the walls of the small intestines and
enters the lymph and blood.

With the introduction of drugs by mouth advisable to use direct emulsion, and
when they enter the skin - reverse emulsion type (rubbing, ointments, creams),
because the skin is impermeable to water and soluble in her preparations.

Red blood cells in the blood can be viewed on a number of properties as well as
hydrophobic emulsion particles. On the surface adsorbed molecules of proteins,
amino acids, electrolytes and ions. They provide a negative charge erythrocytes and
protyyony create diffuse layer. At various pathological processes in the body when
the blood increased levels of certain types of proteins (or special hlyukoproteyinu
relating to a-globulin, or in infectious diseases - to y-globulin), a process that is very
similar to ion exchange adsorption, ion electrolytes place on the surface of red blood
cells occupying proteins charge which is lower than the amount they substituted ions.
As a result, the charge of red blood cells decreases, they quickly unite and settle -
increased ESR (erythrocyte sedimentation rate). This process is dependent on several
factors: the content of other protein fractions and mucopolysaccharides, the

concentration of red blood cells, the presence of bacteria in the blood.

3.3. FOAM AND GAS EMULSIONS

Liquid foam is a system in which the dispersed phase is a gas or vapor, and the
dispersion medium - liquid.

Often dispersed phase is air bubbles which are in the water. By foams include
concentrated and highly concentrated system. Nyzkokontsentrovani system
(dispersed phase content of less than 0.1%), in which gas bubbles are at a relatively
large distance from each other, called gas emulsions. Examples of gas emulsions can
serve soda, beer, champagne, bubbles containing carbon dioxide. If foam in structure
and properties very similar to the concentrated emulsion, the emulsion similar to gas

diluted emulsions.



byoosa nin

[linn BimHOCATBCS [0 TpyOOAMCHEPCHUX CHUCTEM - Yy MOMEHT BUHUKHEHHS
OynpOamky BHAHO Heo30poeHuM okoM. IIpu yTBopeHHI miHM ii Oocepeikd MaroTh
chepuuny Gopmy, sika 3 4aCOM MEPEXOIUTh B MOJIEAPUIHY . XapaKTepHOIO (Hiryporo
OCEPEJIKIB, 1110 1/1€ATI3YEThCS, € NEeHMALOHAIbHUL 000eKaedp - NBAHATUATUTPAHHUK 3
N'ITUKYTHUMH TpaHsaMu, 1o Mae 30 pedep 1 20 BepiiMH, e rpaHi OCEpeaKiB - TOHKI
pinki aiBku (puc. 3.12). IIniBKM piauHM, IO 3HAXOAATHCS MDK OyJbOamikamu,
YTBOPIOIOTH Tak 3BaH1 TpUKYTHHUKHU [lnato. ¥V xoxxHOMy peOpi MHOrorpaHHuka (puc.
3.13 a) cxomsaThCcs TpPW PiAKI TUTIBKH, SIKIi € cTiHKamu OynpOamok. Ii mmiBku
YTBOPIOIOTH MK c000r0 KyTH, Osti3bki 110 120 Tlepepi3 muriBKU piauHU MiHU MO JIiHIT
AA (puc. 3.12) nokazanuii Ha puc. 3.13 a.

VY MicCIsSIX CTHKIB TUTIBOK YTBOPIOIOTHCS MOTOBIIEHHS, K1 Ha3UBAIOTh KaHallaMU (pHC.
3.12 1 3.13 a). Kananu B nmonepedyHomy mnepepi3i € TpUKyTHUKamMu. YoTupU KaHau
CXOIAThCA B OJHIA TouIl, CcTBOprotoun By3mu (puc. 3.12). Kanammu 1 By3mu
IPOHU3YIOTh YCIO CTPYKTYPY IiHH.

Pinki mmiBkuM B weHTpl miiockonapanenbHi(puc. 3 13 0). [1obau3y kaHalliB BOHH
TOBILAIOTH 1 CTalOTh YBITHyTUMH. B pesynbrati
BUHHUKAE KaNUIAPHUA TUCK, IO BUKJIMKAE BIJTIK
PIIMHHU 3 TUTIBOK B KaHAJM; 1IeH BIATIK Ha puc.3.13
nokazaHuii crpinkamu. Ilig giero  TpaBiTarii
piauHa 30Mpa€eThCs B KaHANIM 1 MO BY3JIaX CTIKA€ B
HIDKHIO YacTHHY TWiHM. B pe3ynpTaTi BIATOKY

PIIMHY TUTIBKU CTOHIIYIOTHCSI.

Puc. 3.12 Cxema nosniegpuyuHoOi NiHU

1 — nuiBKa piAHU
2 — KaHaJIn
3 — BY3JIH.

Cnocoou ompumanus
[Tinn MOXyTh OyTH OTpUMaH!1 SIK JUCHEPralifHUM , TaK 1 KOHJEHCALIMHUM
metonamu. [liHa BuUXoauTh mpu OapOOTaxki razy B piAUMHY 3 BY3bKOIO OTBOpPY -

CTPYMIHb T'a3y PO3PUBAETHCS 1 PO30MBAETHCS Ha OYyJIbOAIIIKY.



Structure of foam

Foam relating to coarse systems - at the time of occurrence of bubbles visible to the
naked eye. In the formation of foam cells have a spherical shape, which eventually
turns into a homogeneous microstructure. A characteristic figure cells that idealized
dodecahedron is pentahonalnyy - dvanadtsyatyhrannyk of pentagonal faces that has
30 edges and 20 vertices, where cells facets - thin liquid film (Img. 3.12). Liquid film
between bubbles are to form the so-called triangle Plateau. Each polyhedron edge
(Img. 3.13 a) converge three liquid film, which is walled bubbles. These films set at
an angles close to 120°. The cross section of foam liquid film on line AA '(Img. 3.12)
Is shown in Img. And 3.13.

In joints films formed thickening, called channels (Img. 3.12 and 3.13 as well).
Channels in cross section are triangles. Four channels converge at one point, creating
nodes (Img. 3.12). Channels and components permeate the entire structure of the
foam.

Liquid film in the center of planar (Img. 3 13 used). Near channels they thicken and
become concave. The result is the capillary
pressure, causing the outflow of fluid from the
films in the channels; This outflow on rys.3.13
arrow. Under the influence of gravity liquid is
collected in channels and drains nodes on the
bottom of the foam. As a result, the outflow of

fluid film thinner.

Img. 3.12 homogeneous microstructure foam

1 - liquid film

2 - channels
3 - units.
Methods of getting

Foam can be obtained dysperhatsiynym and condensation methods. Foam
obtained by bubbling gas into the liquid from a narrow hole - gas jet is broken and
divided into bubbles.



[liHa yTBOPIOETHCS 1 MPU MEXAHIYHOMY IEPEMINTyBaHHI ra3y 3 PIIUHOIO, IO
MOKHA criocTepiratu npu (uoTariii, mpaHHl 1 IHIIUX Mpolecax. 3aCTOCOBYIOTH 1
niHo2eHepamopu PI3HUX KOHCTPYKIINH, y ©OaraTbOX 3 SKUX YTBOPEHHS MiHU
BiIOYBAETHCS HA CITII; TIPH IIbOMY, 3aJal0YU BUTpATy MOBITPS 1 MIHOYTBOPIOBAYaA,
MO>KHA OTPUMATH IiHY 3a/1aHOi KPATHOCTI.

Jlns 3a0e3neyeHHsT HEOOXITHOI AMCHEPCHOCTI MIHM Ha NUIAXYy MHIHHOTO MOTOKY
BCTAHOBJIFOETHCS PsIJI CITOK, Ha SIKMX BIJOYBA€ThCS JUCIEPTYBaHHS OCEPEIKIB IMHHU.
Taxki mHOreHepaTopu MOKYTh 3a0€3MEUNTH IIBUIKE OTPUMAHHS BEIMKUX KUTbKOCTEN

MHHA, HEOOXITHUX

l IS raciHHsg
2 IMMOXKEK, majunB,
M
—_— — 10 0COOJIMBO
= rOpATh, 1
l .
1 OpraHIYHHUX
a ° PIIUH.
Puc. 3.13

CTpyKTypa pIAKUX TUTIBOK MiH Y TPUKYTHUKY
[TnaTo (a) Ta Mixk myxupisiMu razy (0)
1 — nmiBKa piAvHM; 2 — KaHA
[TpuknanomM KOHJAEHCALITHOIO METOJy OTPUMAHHS € YTBOPEHHS MIHM B ra30BaHUX
Harosix, HacudeHux CO, (¢dbizmuna xonneHcamis). [Ipu 3MeHIICHHI THCKY TpH
BIIKPUBAHHI IUISIIKA PO3YMHHICTh BYTJIEKHCIOTO Ta3y pi3KO 3MEHIIYEThCS, 1
YTBOPIOIOTHCS OyJIbOAIIKK HOBOI (pa3u, SKi, CITIMBAIOYM HA MOBEPXHIO, YTBOPIOIOTH
niny. [Ipukiianom XiMi4HOI KOHJEHCAlli € OTPUMAaHHS MMIHHU B MIHHUX BOTHETACHUKAX.
Cmiiikicmb nin

3 ycCiX AMCTIEPCHHUX CHCTEM 3 PiIKUM AMCIIEPCIHHUM CEepeIOBHUIIEM ITiHA - cama
HecTiiika. Yac ii ®KUTTS BU3HAYAETHCS YacOM ICHYBaHHS IUTIBKU PIIUHU. Y BOJ1, IO
HE Ma€ JIOMIIIOK, Yac KUTTS MiHU Tyke Manui. [lina pyliHy€eThCs TPaKTUYHO BiApasy
micias il ofep)kaHHs. BoHa Mo)ke ICHyBaTu TUIBKM B AMHAMIYHOMY PEXKHMI - KOJIH

MIBUJIKICTh YTBOPEHHS OyIbp0alIoK razy A0piBHIOE MIBUAKOCTI iX pyHHYBaHHS.



The foam is formed by mechanical agitation and gas liquid that can be observed
in flotation, washing and other processes. Apply Foam and various designs, many of
which foaming occurs on the grid; while setting the flow of air and foam, the foam

can be obtained given ratio.

To ensure the necessary dispersion foam on foam flow path set number of networks,
which is dispersing foam cells. Such Foam can provide fast getting large amounts of

foam needed to extinguish fires, fuels, especially burning and organic liquids.

Img. 3.13

e e Structure of liquid
,/‘v films pin in the
triangle

Plateau (a) and

-
(=2

between gas
bubbles (b)

1 - liquid film; 2 — channel

An example is the condensation method of obtaining foaming in carbonated
beverages, saturated CO2 (physical condensation). As the pressure when you open
the bottle solubility of carbon dioxide decreases sharply, and the formation of bubbles
of the new phase, which pop up on the surface, forming foam. Examples of chemical
condensation is to get foam in foam fire extinguishers.

Stability of foam

Of all dispersed systems with liquid dispersion medium foam - the most
unstable. The time of life is determined by the existence of a liquid film. The water
that has no impurities, the lifetime of the foam is very small. Foam destroyed almost
immediately after its receipt. It can only exist in a dynamic mode - when the rate of

formation of gas bubbles equal to the rate of destruction.



CriHIOBaHHS 171eaTbHO YUCTUX PIIUH BiIOyBaeThecs mpu mBuaKocTi razy 0.7-1.3 m/c.
3HMKEHHS IIBUJIKOCTI ra3y MPaKTUYHO MUTTEBO BUKJIMKAE 3HUKHEHHS TT1HU.
IibHICTD PIIMHU B COTHI 1 HABITh THCSYl pa3iB MEPEBUILYE MIUIbHICTB Ta3zy. ToMmy B
po30aBICHUX CHUCTeMaXx BiJOYBAa€TbCS «3BOPOTHA CEIUMEHTAIlisD», TOOTO CIJTUBAHHS
ra3oBux OynpOamok. Y KOHUEHTPOBAHMX CHCTEMaX, WLI0 YTBOPIOIOTH IIiHY,
OyJnbOalllKu CTUKAIOTHCS 1 T1030aBJIEHI MOXJIMBOCTI BUIBHOTO TEPEMIIIECHHS
(BimCyTHIM OPOYHIBCHKHUH PYX).

[IpupogHa MOMIAUCTIEPCHICTh OCEPEIKIB, 3alOBHEHUX IOBITPAM, MPU3BOJIUTH 0
MIBUIIEHHS TUCKY YCEpEANHI MalluX OCEPEIKiB, a, 0TKe, 10 Audy3ii MoBITPs uepes
IUTIBKM 3 Majux ocepeakiB y Benuki. Lle mporec, aHaMOTiYHUMA 130TePMIUHIM
NEPEroHI, MA€ CIIIJICTBOM 30LJIbIIEHHS! HEOHOP1AHOCTI, 3SMEHILIEHHSI TUCIIEPCHOCTI 1,
KiHellb KIHIIeM, pyWHYBaHHs MiHU. Pa3oM 3 IIuM, 3HIDKEHMH THCK, IO BUHUKAE
BHACJIIJIOK YTBOPEHHS KPHUBU3HU B «KYyTaxX» - MICISIX 3'€JHAHHS IUIIBOK IIiHH,
PU3BOJUTH J0 BIJICMOKTYBAaHHS PiJIMHU 3 CEPEUHU TUTIBKH JI0 KPaiB, BUKIMKAIOUN
MHMOB1IbHE IMOTOHIIIEHHS TUTIBOK. [Ipu pyitHyBaHHI IIIHU MOKE TIepEBaKaTH TOM abo
IHIIMI Opouec 3ajeXHO BiJ MPUPOJX 1 CTaHy MiHHW. Y MIHAX 3 TOHKUMH PIIKUMH
npolIapKaMyd CIOYaTKy BiOYyBA€ThCS BUTIKAHHS PIAWHU, IO TMPU3BOJUTH O
NOTOHIIEHHS IUTIBOK, a MOTIM Jaudy3is razy 1 po3puB IUIIBOK. PyiiHyBaHHS miH
BHUCOKOI KPaTHOCTI («CyXHX») OOyMOBIJIEHE B OCHOBHOMY JH(]Y3i€l0 ra3y 1 HOPUBOM
TUTIBOK.

SIk moKa3zanu eKCIEepUMEHTH, IO MPOBOIATHCS KOCMOHABTAMH Ha HABKOJIO3EMHIM
opOiTi, B yMOBaX HEBAaroMoCTi BIJTIK PiAMHU 3 IUIIBOK MO KaHAJaX BUKIIOYEHUH, 1
9ac JKUTTS MiH 3HAYHO 3POCTAE.

CBoepigHuil pexop JOBTOMITTS MOCTABUB MUJIbHY OyibOalliky aiamerpom 61 cM, B
akoMmy wMictuiucss 113 1 moBiTps. Bin OyB BHrOTOBIEHHI 3a JIOMOMOIOIO
cCHeniajJbHUX TEXHIYHMX XWUTPOIIIB 1 B IITyYHUX YMOBax IMpOICHYBaB 3 pOKH,
MIOCTYIIOBO 3MCHIIYIOUMCh B 00'€eMi, TIOKH, BPEIITI-peIIT, HE TEPETBOPHUBCS Ha
wriBky. CTidKi MHA OTPUMYIOTH TMPU JAWCIEPryBaHHI rasy B PiuHI, M0 MICTUTH
ctabuizaTopu abo, SK iX Ha3UBAIOTh B JAHOMY BHUMAJKY, niHoymeopioeaui. B akocti
1HOYTBOPIOBa4d1B MOKHa BUKopucTatu pi3Hi [IAP - Muio, ;kMpHI KUCIAOTH, CIIUPTH 1

TaK Jaji.



Foaming perfectly pure liquids occurs when gas velocity 0.7-1.3 m / s. Slow gas is
instantly disappearance foam.

The density of the fluid in the hundreds or even thousands of times greater than the
density of the gas. Therefore, in dilute systems is a "reverse sedimentation”, ie
floating gas bubbles. In concentrated systems, forming foam, bubbles collide and are

deprived of free movement (no Brownian motion).

Natural polydispersity cells filled with air, leading to increased pressure inside small
cells, and thus to the diffusion of air through the fabric of small cells in the large.
This process is similar to isothermal distillation, a consequence of increasing
heterogeneity, reduction of dispersion and ultimately destruction of foam. At the
same time, low blood pressure that occurs due to the formation of curvature in the
"corners" - the attachment of foam films leads to suction fluid from the middle to the
edges of the film, causing spontaneous thinning films. With the destruction of the
foam can dominate a particular process, depending on the nature and condition of the
foam. In pinah with thin layers of liquid leakage occurs first, resulting in thinning
films, and gas diffusion gap films. Destruction pin high multiplicity ("dry") is caused

mainly by diffusion and gas outburst films.

The experiments showed that carried astronauts to Earth orbit, in zero gravity flow of

fluid through the film off, and the lifetime pin increases significantly.

Set a record of longevity bubble diameter of 61 cm, which contained 113 liters
of air. It was made using special technical tricks in vitro lasted 3 years, gradually
decreasing in volume, until finally, not turned into a film. Resistant foam obtained by
dispersing gas in a liquid containing stabilizers or as they are called in this case,
foaming agents. As the foam can be used various surfactants - soaps, fatty acids,

alcohols, and so on.



Mexani3m cralimizamii piIKUX IMH TOJSATaE B TOMY, IO B pe3yJbTaTli BBEICHHS
pI3HUX PEYOBMH B TOHKOMY IIIapi PIAWHH, 110 CTAHOBUTH OOOJIOHKY IIiHH,
yTBOPIOIOTbCA  afcopOmiiiHi mapu (puc. 3.14). AncopOuiss BHUKIHKAaE 3MiHY
MOBEPXHEBOI'O0 HATATY HAa MEX1 BOAM 3 TMOBITpAM. B pe3ynbTaTi 3MEHIICHHS
MOBEPXHEBOI'O0 HATSTY CIOBUIBHIOETHCS BIATIK PIAMHU 3 MIHU, IO MPU3BOAUTH IO

30UIBIIEHHS 11 CTIHKOCTI.

J

Puc. 3.14 Ctpyktypa aacop6uiiinoro mapy [TAB o6ononku miHu
1 — ajcopOrtiiiHi Mmapu B TUTIBII PIIWHU;
2 — TUTiBKa PIAUHY; 3 — ra30Be CcepeIOBUIIIE.
[TiHOyTBOpIOBAYi AiIATH HA JIBA THIIH.
llinoymeopiosaui 1-20 pody - HWX4Yl CIIUPTU, KUCIIOTH, - K1 3HAXOMASITHCSA B 00'eMi
PO3UHHY 1 aJIcopOIIiiHOMY 11api B MOJeKyJisipHOMY cTaHi. [linu, o mictars 11 [1AP,
MIBUKO PO3MaaloThcsi(dac iX ICHyBaHHS HE MEPEBHIIYE, sIK mpaBuio, 20 ¢) y Mipy

BUTIKAHHS MDKILTIBYATOT PIIVHHU.

15
MaxkcuMy CTIMKOCTI TIHH BIANOBITA€E
, 10 TIeBHA KOHIIEHTpAIlls
- : ninoyTBoproauda(puc.3 15).
1 1 . .
0 100 200 Puc. 3.15. 3aexHICTh Yacy KUTTS MIHU
C, MONb/N

B1Jl KOHIIEHTpAIIli 130aM1JIOBOTO CIIUPTY.

KoHuenTpartis, mpu siKiil COCTEpIraeThCss MAaKCUMYM CTIHKOCTI MiHU, 3HIKYEThCA 31
30UTBLICHHSIM YKCIa BYTJICIIEBUX aTOMIB B roMoJoriyHoMy psiny. Hanpuknan, y psai
CIIMPTIB ONTHMAIbHA KOHIEHTPALIs MHOYTBOPIOBaYa 3HIKyeThes 3 0.3 1o 3% 104 *
M 1ipu epexoi BiJl €TUIIOBOTO 10 OKTUIIOBOTO COUPTY. BuIlli 4jieHN TOMOIOTI4HOTO

Py MalOTh HEJAOCTATHIO PO3YMHHICTh 1 TOMY HE € XOPOLIMMU MIHOYTBOPIOBAYaMH.



| &

The mechanism of stabilization of liquid foams is as a result of the introduction
of different substances in a thin layer of the liquid foam shell is formed adsorption
layers (Img. 3.14). Adsorption causes a change in the surface tension at the water
with air. As a result of reducing the surface tension of the fluid flow slows foam,

which leads to an increase in its stability.

Img. 3.14 The structure of the adsorbed layer of surfactant foam shell
1 - adsorption layers in the film liquid;
2 - the liquid film;
3 - gas environment.
Foaming agents are divided into two types.
Foaming agents 1st kind - lower alcohols, acids - which are found in the bulk solution

and adsorbed layer in a molecular state. Foam containing these surfactants break

15} down quickly (time their existence does
not exceed wusually 20 seconds) as
=F mizhplivchatoyi leakage of fluid. Maxim
51 resilience foam blowing agent meets
. . certain concentration (Image 3 15).
0 100 200

C. MOMbAN Img. 3.15. The dependence of the
lifetime of the foam isoamyl alcohol
concentration.
The concentration at which there is maximum stability of foam decreases with
increasing number of carbon atoms in the homologous series. For example, in some
alcohol foam optimum concentration is reduced from 0.3 to 10 3* & 4 M in the
transition from ethyl alcohol to oktylovoho. Higher members of the homologous

series have insufficient solubility and therefore are not good foam.



Muro nae HabaraTo CTIHKIII MIHM, HIX)K CIIUPTH 1 KUCIIOTH, OYEBUJIHO, 3aBISIKH
HAsIBHOCTI B iX MOJIEKyJaX 10HOT€HHUX rpym. Tak camo, siK JJig COUPTIB 1 KHUCIIOT,
MakCMMallbHa CTIMKICTh MIHKM BIJNOBIAA€E MIIY 3 CEPEIHBOI0 JIOBKUHOIO
BYTJIEBOJHEBOTO PaIUKaa 1 iX pO34MHAM CepeIHbOI KOHIICHTPAIIIi.

Ilinoymeoprosaui 2-2o0 pody. J1o HUX BITHOCATHCS Pi3HI BUCOKOMOJIEKYJISPHI
CHOJIyKHA - OUIKHM, CalOHIHU - TJIIKO3WIW, L0 BUIUISIOTBCS 3 POCIMH, 1 TaK Jaui.
CriiikicTe miH, ctabunizoBanux BMC, 3HauHO BuUIle(BOHM MOXYTh ICHYBAaTHU COTHI 1
TUCSAYl CEKYH]), OCKUIbKM Ha MOBEpXHI1 OyJIbOallloK YyTBOPIOIOTHCS MILIHI T'€JIEBHU/IHI
riBkU. CTIMKICTP ITiH, CTa0lIi30BaHUX IMIHOYTBOPIOBaYaMH 2-TO POy, OE3IEpPEePBHO
30uIBIIy€EThCs 13 3pocTaHHsAM koHIeHTpalii BMC. Kapkac miHM aye CTIMKHUM 1
MOK€ CTPUMYBAaTH BUTIKaHHS PIAMHU 3 IUIIBOK. [[IHOTBOpHA 37aTHICTh 10HOT€HHHMX
ITAP icToTHO BWIIA, HDK HEIOHOT'C€HHUX, IO 3B'S3YIOTh 3 OUIBIIOH HIBHIKICTIO
YTBOPEHHS aJICOPOLIAHUX IIAPIB.

YuHHUuKU, W0 6NIUBAIOMb HA CMIUKICMb NIH

JlocnipkeHHsT BIACTHUBOCTEM IMiH MPOBOMASTHCS, B OCHOBHOMY, Ha BUIBHUX
IUTIBKAX, 110 € LUIKOM aJ€KBaTHUMH MOJENISIMU IUIIBKOBOI CTpYKTypH MiH. CydacHa
KJacuQikalis IIiBOK BUIAISE IBA OCHOBHI TUIIH - MOBCMI NIIBKU, YCEPeOUHi SIKUX €
wap piouHu, wo mae eracmusocmi 00'emHoi piokoi ¢aszu, i mMoHKi - yTBOPEHI1
MIOBEPXHEBUMH ITapaMu. MoXHa BBa)KaTH, IO AUCIEPCIHHE CEPEIOBUIIE B TOHKHX
IUTIBKAX € CYKYIHICTIO Mosieky [TIAB, npoaykTiB ix mucorriaiii i moB's3aHUX 3 HUMH
COJIbBATHUX OOOJIOHOK, B SIK1 BXOJUTh yCs PIUHA, IO MICTUTHCSI B CUCTEMI.

[TniBKM 3a3BHUYail CTOHIIIYIOTHCSI MUMOBOJTI, SIK 11€ BHIHO Ha MPUKJIIAI MUAJIBHOT
OynpOamiky, 10 Oe3MepepBHO 3MIHIOE KOJIBOPH 1HTepdepeHIlii, XapakTepHi yis
TOBCTUX IUIBOK. [Ipy mojanbiioMy NOTOHUIEHH! IUIIBKAa mepectae 1HTepdepyBaTH,
OCKIJTbKM TOBIIMHA ii CTa€ MajoOl B TMOPIBHSHHI 3 JOBXWHAMHU XBWJIb BHIUMOTO
cBitina. Taki tutiBku 3 ToBIIMHOIO h<0.1 A 37a10Thest y BiIOMTOMY OLIOMY CBITI
cipuMu, a e TOHIII - YOPHUMH, TOBIIMHA iX - Bix 40 10 100 A. IIpu nopansmomy
NMOTOHIIEHH] TUTIBKM BOHA pO3puBaeThea. [lms cipuxX 1 4YOpHUX TUTIBOK BHUMIP
IHTEHCUBHOCTI BIJJOMTOTO CBITJIa JIO3BOJISIE BU3HAUUTH iX TOBIIHMHY, a BUBYEHHS

IHTEHCUBHOCTI BIJIOUTOrO CBITJA BiJ] 4acy - KIHETUKY YTOHBILIEHHS.



Soap gives a much more stable foam than alcohols and acids, apparently due to
the presence of molecules of ionic groups. As for alcohols and acids, maximum
resistance foam meets cute with an average length of hydrocarbon radicals and their
solutions mean concentration.

Foaming agents 2nd race. These include various macromolecular compounds -
proteins, saponins - glycosides released from the plant, and so on. The stability of
foams stabilized Navy significantly higher (they may be hundreds or thousands of
seconds), because on the surface of bubbles formed strong helevydni film. The
stability of foams stabilized foaming agents 2nd kind, continuously increases with the
concentration of the Navy. Frame foam is very stable and can inhibit leakage of
films. Pinotvorna ability ionic surfactants significantly higher than that of nonionic

linking a higher rate of formation of adsorption layers.

Factors affecting the stability of foams
Studying the properties of foams made mainly on free films, which is quite
adequate model structure film foams. Modern classification of films are two main
types - thick film, within which there is a layer of liquid that has the properties of
bulk liquid phase, and thin - formed surface layers. It is believed that the dispersion
medium in thin films is a collection of molecules PAHSs, their dissociation products

and related solvation shells, which include all the liquid contained in the system.

Thinner films usually involuntarily, as exemplified bubble that continuously
changes the color interference characteristic of thick films. With further thinning the
film ceases to interfere because its thickness is small compared to the wavelength of
visible light. Such films of thickness h <0.1 A seem in reflected white light gray, and
even thinner - black, their thickness - from 40 to 100 A. With further thinning of the
film is broken. For gray and black films measuring the intensity of reflected light to
determine their thickness and study the intensity of reflected light from time to time -

utonshennya kinetics.



VY neBHUX yMOBax MoOK€ OyTH JOCSATHYTHH CTIMKWNA CTaH TOBCTOI a00 TOHKOI
IUTIBKM 3 HE3MIHHOIO B 4Yaci PIBHOBAXHOIO TOBIIMHOIO. BUHMKae MUTaHHS, SIKI XK
MEXaHI3MH  MOXYTb HPOTHUIIATH  PO3MNISIHYTHUM  MpOLEcaM  MHMOBUIBHOIO
MOTOHIIEHHS 1 3a0€3MeYnTH ICHYBaHHSI CTIMKOT 1 pIBHOBa)XHOI CHCTEMH TITIBOK?
IcHye nexiapka YMHHUKIB CTIMKOCTI TUTIBOK IMHAMIYHOTO 1 CTATUYHOTO XapaKTepy.

1) E¢pexm [i66ca. TepmoauHaMidHy OCHOBY CTIHKOCTI IUTIBOK CKJIaJla€e mepeadadeHa
['i66com BIacTHBICTh PIBHOBAXKHOI MPYXKHOCTI TOBCTUX IUIBOK. SIKICHE MOSICHCHHS
IPYXKHOCTI MOJISITAa€E B TOMY, IO MPU HIBUAKOMY PO3TATYBaHHI IUTIBKH Bi10yBa€eThCA
301MHCHHS PO3TATHYTOI JiISHKM Mosiekynmamu IIAP, a, omke, 30UIbIICHHS
MOBEPXHEBOI'0 HATSATHEHHS G. B pe3ynbTari po3TarnyTa AUISHKA MparHe CTUCHYTHCH,
BIJICMOKYYBAaTH PiAMHY 3 nepudepii 1 BIAHOBIIIOIOYN NEPBUHHY TOBIIMHY. 3BOPOTHE
SBUIIIE CIIOCTEPIraeThes Mpu Aedopmallii, [0 BUKIUKAE CTUCKYBAHHS TUTIBKH.

BcranoBneHo, 1m0 piBHOBa)KHA MPYXKHICTh IUTIBOK BU3HAYAETHCA €(PEKTOM
['i66ca. AOCONIOTHO OYEBHUIHO, IO MPYXKHICTIO B po3ymiHHI [160ca MOXyTh
BOJIOJIITH TUTHKM TUTIBKHM, OoTpuMaHi 3 po3uuHiB [IAP. IlmiBku 3 iHAMBITyaIbHUX
pIIMH, 10 MalTh NOCTIMHUM MNOBEPXHEBUU HATST, IO HE 3MIHIOETHCA MpHU iX
pO3TATYBaHHI a00 CTUCKYBaHHI, T030aBiIeH]I MOMI0HOT MIPYKHOCTI, 1 TOMY OTpUMATH
CTIWKI MIHU 3 TaKUX PIIUH HEMOXJIUBO. ICTOTHO TakoX, IO HAWOLIBII CTIHKI MHU
BUXOATh 3 po3uuHiB [TAP, mo MawTh He MiHIMaJIbHUN MMOBEPXHEBUN HATAT, a
3IaTHUX HAMPI3KIIIe 3MIHIOBATH HOTO 3 KOHIIEHTpPAIII€IO.

Po3rnssHyTHi 4YMHHUK CTIMKOCTI € BU3HAYaJIBHUW JJII MaJOCTIMKUX TIiH,
cTabU1I30BaHUX MOPIBHAHO HU3HKOMOJICKYJIIPHUMH TIHOYTBOPIOBAYAMH.
2) Epexm Mapaneonu. Pazom i3 cTaTnaHUM (PiIBHOBRKHUM) YHHHUKOM BEIIUKY POJIb
rpa€e 1 TMHAMIYHUNA YUHHUK cTiiikocTi. IlIBuKe po3TaryBaHHs a00 CTHUCKYBaHHS
IUTIBKA TPU3BOANUTH N0 HEpiBHOBaXHOTO posmoaity I[TAP y3goex moBepxHi. Y
3B'SI3Ky 3 IIUM BUHHMKA€ MOTIK MOJIEKYJI MIHOYTBOPIOBaya 3 00J1acTi OUIbII BHUCOKHUX
MOBEPXHEBUX KOHIEHTparmiii abo 00'eMy TUTIBKH J0 Micla 1ii JIOKQJIBHOTO
yHmKopkeHHsA. Pa3zom 3 monekynamu [TAP cnipsMOBYIOTBCS MOJIEKYJIM PO3YMHHHKA.
[ToTik MOJeKysn pO3YMHHUKA BHUKJIMKA€ BIJHOBJIEHHS TOBIIMHM IUIBKUA. Y MIpY
NOTOHLIEHHS IUIIBKU e(deKT MapaHronu nocwmoerbes. IIpore iCHye HMXKHS Mexa

TOBIIWHU ITUTIBKH, MICJIS sIKOTO eeKT MapaHroHu HiBEIIOEThCS.



In certain circumstances, can be achieved steady state thick or thin film on the
same time equilibrium thickness. The question is, what mechanisms may counteract
considered spontaneous thinning process and ensure the existence of a stable
equilibrium systems and films?

There are several factors films sustainability of dynamic and static character.

1) Effect Gibbs. Thermodynamic stability of films basis is provided Gibbs
equilibrium elastic properties of thick films. Qualitative explanation of elasticity is
that the rapid stretching of the film is stretched areas depletion of surfactant
molecules, and thus increase the surface tension ¢. As a result of the stretched area
tends to shrink, vidsmokchuvaty fluid from the periphery and restoring the original
thickness. The reverse phenomenon is observed during deformation, causing
compression of the film.

Established that the elasticity of films is determined by the equilibrium Gibbs
effect. It is obvious that in the sense of Gibbs elasticity may have only a film derived
from surfactant solutions. Films of the individual fluids with constant surface tension
that is not changed by stretching or compression deprived of such elasticity, so get
resistant foam such liquids impossible. Significantly also the most resistant foam
breaking surfactant solutions with no minimum surface tension, and can change its

sharpest of concentration.

The factors are crucial for the stability of unstable foams stabilized by relatively
low-foaming agents.
2) Marangoni effect. Together with static (equilibrium) factor plays an important role
and dynamic stability factor. The rapid stretching or compression of the film leads to
non-equilibrium distribution SAW along the surface. In this regard, there is a flow of
molecules foam surface region of higher concentration or volume of the film to the
place of local damage. At the surfactant molecules directed solvent molecules. The
flow of solvent recovery is the film thickness. As the film thinning effect of
Marangoni increases. However, there is a lower limit of the film thickness, after

which the Marangoni effect is offset.



3) Tepmoounamiunuti wunnux. Y 00JACTI TOHKHMX ILTIBOK ICHY€ IHIIMH YHHHUK
CTIMKOCTI, TIOB'SI3aHUI 3 PO3KIMHIOIOYMM THCKOM, III0 BUHUKAE MPU MEPEKPUBAHHI
auQy3HUX [IapiB Ha JBOX CTOPOHaX IUIIBKU. 30UIBIICHHS PO3KIMHIOIOYOTO THUCKY B
Ipolieci MOTOHIICHHS TUIIBKY MMOBUHHE MPUBECTU JI0 PIBHOBAXHOTO CTAaHY, B SKOMY
€JIeKTPOCTATUYHE BIAIITOBXYBaHHS KOMIIEHCYE CWJIM TSOKIHHA 1 KamUisipHe
BIJICMOKTYBaHHSI. 3aKOHOMIPHOCTI MOTOHIIEHHS IJIIBOK 3aJIEKHO BiJ KOHIIEHTpAIii
EJIEKTPOJITY KUIBKICHO Y3TOJKYIOTbCsl 3 Teopiero [lepsirina. OueBUIHO, IO
OTPUMAHHIO CTIMKUX IUJIIBOK CIipusie 30UibleHHs KoHueHTpauli [TAP 1 3MeHIeHHs
KOHIIEHTpAIlii 1HAU(EPEHTHOTO SICKTPOITITY.
4)  Cmpykmypuo-mexaniynuii  yunnux.  CTIHKICTH  TiH,  CTaOLII30BaHUX
NIHOYTBOPIOBaYaMH  JIPYroro pojy, IOSICHIOETbCA ICHYBaHHSIM B  IUTIBKax
BHUCOKOB'SI3KOr0 a00 MEXaHIYHO MIITHOTO aJCcOpOLiMHOrO IIapy 3 MOJEKYJ
niHOyTBOpioBaua. PeOiHaep BBakae, IO Ha TNOBEPXHI PO3YMHIB Muja abdo
MUJIOTIOAIOHMX PEYOBHH YTBOPIOIOTHCS BHICOKOB'SI3KI  aACOpOIiiiHI mmapu 3
reJIeBUIHOI0 OyJ0BOIO, 110 MU(Y3HO MOMMPIOIOTECA B MO po3unHy. Lli mapu, 3
OHOTO OOKY, YHNOBUIBHIOIOTH BIATIK PIIMHU 3 TUTIBKU , 3 1HIIOI - HAJAIOTh ILTIBIN
MiHW BUCOKY CTPYKTYPHY B'SI3KICTh 1 MEXaHIYHY MIIIHICTb.

TakyuM YHHOM, CTaH CTIMKOCTI BUIBHHMX IUTIBOK 1 ITIH Ta CIOCOOM HOTO
JOCSITHEHHS MOXKYTh OyTH Tiepei0aueHi Ha OCHOBI TEPMOJAMHAMIUYHUX YSIBJICHb.

OxpiM mnpupoau 1 KOHIEHTpaIlli MIHOYTBOpIOBaYa Ha CTIMKICTh MHH
BIUTMBAIOTh TEMIIEpaTypa, B'SI3KICTh AUCIIEPCIHHOTO CepeOBHUIA, BBEACHHS B PiIKY
dazy enexrpodmitiB i pH cepenosuia.

[linBuiieHHs TeMmepaTypu HECHPHUSTIMBO TMO3HAYAETHCS HA CTIMKOCTI TiHH,
M0 MOXHa TMOSICHUTH JEeCOpOLI€I0 MIHOYTBOpOBaya 3 MiXK(pa3HOiI MOBEpXHI 1
HNOHIKEHHSIM  B'A3KOCTI JUCIEPCIHHOTO CEpeOBHINA, IO CIPHUSE MIBUALIOMY
CTIKAHHIO PIIMHM 3 TUTIBKHA. [liIBMIICGHHS TEMIIEpaTypH BHUKJIWKA€E IIBUIIIC
pYWHYBaHHS TIHU BHACTIOK TOTO, IO TMPUCKOPIOETHCS BHIAP JUCIEPCIIHOTO
CepelloBHUIIA U TUTIBKA 3HEBOJHIOEThCA. BBeeHHs B piaky (a3y eneKTpodiTiB, 1Mo He
PYUHYIOTH TIHY, 3MEHILIYE CTIMKICTh IIH, YTBOPEHUX HHU3bKOMOJEKYISPHUMHU
NiHOYTBOPIOBaUYaMH BHACTIIOK 30UIbIIEHHS MOBEPXHEBOro HaTAry. lligBuieHHs

B'SI3KOCT1 CEpeIOBUIINA 3aBXK/IM MIABUIIYE CTIHKICTh IIiH.



3) The thermodynamic factor. In the field of thin films, there is another factor of
stability associated with the disjoining pressure that occurs when overlapping
diffusion layers on both sides of the film. Increase disjoining pressure during film
thinning should lead to an equilibrium state in which electrostatic repulsion
compensates for gravity and capillary suction. Patterns of thinning films depending
on the electrolyte concentration quantitatively consistent with the theory Deryagin.
Obviously, obtaining stable films increases the concentration of surfactant

concentration and reduce the indifferent electrolyte.

4) Structural and mechanical factors. The stability of foams stabilized foaming
agents of the second kind, due to the existence of a high-films or mechanically strong
adsorption layer of molecules foam. Rehbinder believes that the surface of the
solution or soap mylopodibnyh substances formed the high adsorption layers
helevydnoyu structure, diffusely distributed in the interior of the solution. These
layers, on the one hand, slowing down the flow of fluid from the film, on the other -

have foam tape high structural strength and mechanical strength.

Thus, the stability condition of free films and foams and ways to achieve it can
be predicted on the basis of thermodynamic concepts.

In addition to the nature and concentration of foam on foam stability affect the
temperature, the viscosity of the dispersion medium, the introduction of the liquid
phase electrolytes and pH.

Rising temperatures adversely affect the stability of foam that can be attributed
to desorption of foam interphase and decreasing the viscosity of the dispersion
medium that promotes rapid drainage of fluid from the film. Rising temperatures
cause faster destruction of foam because the accelerated evaporation and dispersion
medium film dehydrated. Introduction to liquid phase electrolyte that does not
destroy the foam reduces stability of foams formed low-foaming agents due to
increased surface tension. Increasing the viscosity of the medium always increases

the stability of foams.



Baacmueocmi nin

J10 OCHOBHUX XapaKTEPUCTHUK IiH BIAHOCATHCS:

1) oucnepchicmo, sika 3 4acoM 3MiHIOEThCS. BuMip aucnepcHocTi miHM 1 11 3MiHA
3a3BUYall MPOBOJMUTHCS NMUIIXOM MiJIPaXyHKY YMCIA OCEPEJKIB, 10 KOHTAKTYIOTh 13
CTIHKOIO MOCYAMHH, B SIKIA 3HAXOAUTHCS MiHa (110 MikpodoTorpadisix).

2) Kpamuicms ninu € BiTHOMIECHHSAM 00'eMy TiHH VI 10 00’eMy pimuHu VK , 1O B

HIA 3HAXOIUTHC .

5o Vn

Vo | (3.5)

Kpatnicte miH 3miHtoeTses Bil 10 1o n 100. Bona Bu3Hauae ctpykTypu miH. Ilpu
KpaTHOCTI, piBHiH, 10-20, Oynb0ariku razy MarTh Gopmy, 01u3bKy 10 chepuyunoi. Y
MiHAaX 3 KPATHICTIO, IO JOCSATA€E JEKIIbKOX JECATKIB a00 COTEHb, OyNbOAllKu ra3y
YTBOPIOIOTh OaraTorpaHHi OCEpe/KH, BIIOKPEMJIEHI OJWH BiJl OJHOTO TOHKHUMH
npolIapKkaMu piiuHH.
3) Kinemuuna cmiiikicme ninu. CTIHKICTh TIHH MOXHA OXapaKTEpU3yBaTH YacoM
MUMOBIJILHOTO PYWHYBaHHS CTOBIIA MIHW Ha MOJIOBUHY JOBXHHU 200 9acOM >KHUTTSI
OKpeMoi ra30Boi OyJBOAIIKK HA TOBEPXHI PIAMHHI, MEKYIOUOT 3 TOBITPSIM.
3acmocyeannsn nin. Iinu 6 npupooi
[TiHOyTBOpEHHS 1 TiHW MalTh BEIMKE MPAKTUYHE 3HAYCHHS. YTBOPEHHS IMHHU €
MO3UTHBHUM UYWHHUKOM TIpU TIPaHHI. 3a JOTIOMOTOI0 CIIHIOBaHHS 1 IMOJAJIBIIOTO
BUJIQJICHHS MIIHA MOXHA OYMIIATHU AESK1 PIIMHU BiJl MOBEPXHEBO-aKTUBHUX JTIOMIIIOK,
10 MICTSTBCS B HUX, TIEPEXOJIAThH B THY.
BunsaTKOBE 3HaYEHHS MiH B MPOTUIOXKEXKHIN cripaBi. OCKUIbKU BXXKMBaH1 MPU TaCiHHI
MOKEXK MHU MICTATh Y BUTISAAI AUCTIepcHOi da3u 3a3BUYail BYTJICKHCIIHNA Ta3, Taka
miHa TIpY HAHECEHHI Ha MPEAMETH, IO TOPATh, MEPEIIKOKAE TOCTYIy M0 HHUX
MOBITPs 1 clipusie 3aracaHHio BOTHIO. OCKUIBKU TiHA 3aBXAM 3HAXOJUTHCS 3TOPH,
BOHA Jye e(eKTHUBHA MPH TaCIHHI TOPIOYUX PiaUH. B 11IbOMy BUTIAJKY BaXKIMBUMU
XapaKTepUCTHKaMH TICH € MIBUAKICTh PO3TIKaHHS 1O MOBEPXHI HAPTOMPOIYKTY, IO
rOpUTh, 1 iX 130JIF0I0YA 3/aTHICTb, TOOTO Yac BIJBEPTAaHHS BUXOJY HapH TOPHOYOl

PIIVHHU.



Properties of foan
The main characteristics of foams include:
1) dispersion, which changes with time. Measurement of dispersion foam and its
change is usually done by counting the number of cells in contact with the wall of the
vessel in which the foam (the micrographs).
2) Multiplicity of foam is the ratio of the volume of foam fluid volume Vp to Vzh that
itis:
_Vn

Vaic (3.5)
Multiplicity pin changes from 10 to n 100. It defines the structure of the foams. When

B

multiplicity equal, 10-20, gas bubbles have a shape close to spherical. In pinah of
multiplicity, reaching several tens or hundreds, gas bubbles form a multifaceted cells

separated by thin layers of liquid.

3) The kinetic stability of the foam. The stability of the foam can be described
sometimes inadvertent destruction of the foam column length or half the lifetime of a
single gas bubbles on the surface of the liquid, bordering with air.

The use of foams. Foam in nature

Foaming and foam are of great practical importance. The formation of foam is a
positive factor in the wash. With foaming and subsequent removal of foam can be
cleaned some of the liquid from the surface-active impurities contained in them
moving into the foam.

Exceptional value in fire-fighting foams case. As used in firefighting foam containing
as dispersed phase usually carbon dioxide, such foam when applied to objects,
burning prevents access to air and contributes to attenuation fire. As the foam is
always on top, it is very effective in extinguishing flammable liquids. In this case, the
important characteristics of p is the rate of spreading over the surface of mineral oil,
burning, and their insulating ability, ie the time the steam diversion combustible

liquids.



s oTpumaHHS TOAIOHMX BHUCOKOCTIMKMX IMH BUKOPUCTOBYIOTHCS CKIIAIHI
CKJIJM, BKIIFOUYAIOUH , OKPIM OCHOBHOT'O MIHOYTBOpIOBaua, n06aBku iHmuMxX [TAP, o
J0JATKOBO CTaOUII3YyIOTh MiHY; 3HAYHI MEPCIEKTUBH BIIKPUBAE TYT BUKOPUCTAHHS
¢dbTop3amimieHnx 3'eTHaHb.

VY miHHOMY PEeXHMi MOXYTh MPOBOJAUTHUCS TEXHOJIOTIUHI MPOLIECH, MOB'A3aH]1 3
MacooOMiHOM (abcopOIrisd ra3iB piIMHAMU, BUAAJICHHS JIETKUX KOMIIOHEHTIB 3 P1JIKO1
da3u). 30kpeMa, HACHUEHHS KpPOBI KHUCHEM 3JIIMCHIOEThCS B IMIHHUX amaparax -
«tyyHa JereHs». I[liHHI aepo3osi BUKOPUCTOBYIOTh SIK  KPOBO3YIUHAIOUYI 1
IPOTHOTMIKOBI 3aCO0MU.

HapiTe HeratuBHiI BIacTUBOCTI Oynp0Oamiok, a camMe iX CeAUMEHTaIliiHy
HECTIHKiCTh, MOXKHA PO3YMHO BUKOPHCTATH. MieThes 1po MiHHY (II0TALiI0, OTHOMY
3 OCHOBHUX METOJIB 30aradeHHs MiHepaiabHOi cupoBuHH. [Ipm duoramii, xomau
poOutbcst 0apOOTyBaHHSA BEJIMKOi KUIBKOCTI MOBITPS 4depe3 BoAHI po3urHu [IAP,
YTBOPEHHS BHCOKOCTIMKOI IMHU HeOakaHe, OCKUIbKH II¢ YTPYIHHUTH ITOJAJIbIIe
BUJIJICHHS 3 TIHUA IIHHOTO MPOAYyKTy. B 1mpomy Bumanky BukopucToBYIOTH [TAP -
cnaOKl MIHOYTBOpIOBadl, JJIA SIKMX 4Yac JKUTTA I1HAMBIAYaJbHUX OyJbOAlIoOK He
MIEPEBUIIIYE ACKITHKOX JECITKIB CEKYH]I.

VY miHi, Ka YTBOPIOETHCSA Ha MOBEPXHI MOps, ocobyuBe KuTTs. KoHreHTparis
OaxTepiil B Hill B COTHI 1 TUCSUI pa3iB BUILE, HIXK Y BOJAHINA ToBIIl. CraOuti3alis Takoi
miHU BiAOyBaeTbcs 3a paxyHOK «cBOiX» I[IAP - TpOayKTiB >KUTTEMISIBHOCTI 1
PO3KJIaIaHHs OPTaHi3MiB, 1110 MEIIKAIOTh B MOPCHKIM BOJI.

[Ipu cunbHOMY 101Nl uYepe3 NESKHM Yac Ha KalioKaxXx MOXKYThb YTBOPHUTHUCA
nyxupi. lle sBume - 30BCiM HE O3HAaKa TPUBAJIOCTI JOILy, BOHO BHUKJIMKaHE
npucyTHicTio [IAP, mo 30kpema, BUMHBaOTHCS 3 TpyHTY. OueBUAHO, JesiKa
CTIUKICTh PIYKOBOi TIHM OOYMOBJIEHAa TJIMHHUCTUMH YacTKaMU 1 PO3YHHHUMU
PEYOBHMHAMM, 1110 T1THIMAIOTHCS 3 THA PIUKH.

Pyiinyeanns nin

VY psiail BUNAAKIB MHOYTBOPEHHS € HEOAKaHUM SIBUILIEM. Y TBOPEHHS MIHU B KOTJIaX
NapoBUX MAaIIMH MOXXE MOPYIIUTH POOOTY TETNIOCHEPTETUYHUX yYCTAHOBOK. 3aBISKU
JErKOMY YTBOPEHHIO IIHM BUHHUKAKOTh TPYAHOUIl MpU  NEpEMIlIyBaHHI,

1eHTpru(dyryBaHHi 1 GIILTPYBaHHI ACSIKUX PO3YUHIB.



For such a highly complex structure of foams used, including but not primary
blowing agent, additives other surfactants, which further stabilizes the foam; offers

significant prospects are using ftorzamischenyh connections.

In the foam mode can be conducted processes associated with mass transfer
(absorption gas liquids, removing volatile components from the liquid phase). In
particular, blood oxygen saturation is in the foam apparatus - "artificial lung". Foam

sprays are used as Hemostatic agents and protyopikovi.

Even negative properties of bubbles, namely their sedimentation instability can
reasonably use. This is a flotation, one of the main methods of mineral raw materials.
In flotation, when a large number is bubbling air through aqueous solutions of
surfactants, foam formation of a highly undesirable because it further complicate the
selection of Foam valuable product. In this case, the use of surfactants - weak
foaming agents for which the lifetime of individual bubbles do not exceed a few tens

of seconds.

In the foam that forms on the surface of the sea, a special life. The
concentration of bacteria in it hundreds or thousands of times higher than in the water
column. The stabilization of such foams is due to "their" NAC - wastes and
decomposition of organisms that live in seawater.

With strong rains after a while on the puddles can form blisters. This
phenomenon - not a sign of rain duration, it is caused by the presence of surfactants
that particular leached from the soil. Obviously, some river foam stability due to clay

particles and soluble substances, rising from the bottom of the river.

Destruction of foam
In some cases, foaming is undesirable. Foaming-fired steam engines can disrupt
thermal power plants. With its lightweight foam formation, there are difficulties in

mixing, centrifugation and filtering some solutions.



YTBOpEeHHS UIUTHPHOI THW 3aBa)Ka€ BHUIAPIOBAHHIO PO3YMHIB y BHITAPHUX
anaparax 1 MNPU3BOJUTH O BTPAT LIHHOI PIAUHU TpPHU NepekuaaHHsx miHu. [lpu
BUPOOHUITBI IyKpy, Mamepy, y psAll TaJbBaHIYHUX MPOIECIB, MIKpPOOIOIOTTUHOMY
BUPOOHHUIITBI CIIOCTEPITA€THCS MIIJIbHE MHOYTBOPEHHS, SIKE HETATUBHO IMO3HAYAETHCSA
HAa BHXOJAl TOTOBOro mnpoaykry. HanmipHe MmiHOYTBOpEeHHs 3aBaka€ B pOOOTI
MpaJbHUX MAIWH, TOMY MPaibHI MOPOITKH JJI MAITMHHOTO TIPAHHS MICTSTh BEIIUKY
KUIbKICTh HeloHOTeHHUX [IAP, sKi € craOKkimmMu miHOyTBOPIOBaYaMH B MOPIBHSIHHI 3
aNKijacynb(aramu, Mo BXOATH A0 CKIIATy MMOPOIIKIB JAJIST PyYHOTO MTpaHHS.

Takum ynHOM, pyitHYBaHHS («TaciHHS») MiHU a00 BiIBEpTaHHS MHOYTBOPECHHSI
€ BaXJIMBUM 3aBnaHHsM. [liHy, 110 yTBOpHIIacsa, MOKHa 3pyHHYBAaTH 3a JOIOMOTOIO
PI3HMX METOJIB: JI€I0 MEPErpiToi Mapu - Mpu LbOMY BIIOYBAETHCS BHUIAP PIAUHU 3
IUTIBOK TIHU; YJIbTpa3ByKy dyactororo Big 1 go 1000 kI MexaHiuHi MeTOaH
MOJISITAIOTh B pO30OMBAHHI MHU 3a JOTMIOMOI0I0 MIIIAJIOK, KpUIbYATOK, IUKIIOHIB, 110
06epTaloThcsi 3 4acToTo0 Omm3bko 3000 mumH . Ileif mpomec BHKOHYETHCS
Oe3rocepeTHbO B TEXHOJIOTIYHUX amaparax abo B CHEIIabHUX IMIHOPYWHIBHHUKAX,
KyJY 3a3/71aJierib BUBOSITH IHY.

OmgauM 13 cmoco0iB MIHOTACiHHS € BBEICHHS B CHUCTEMY TaK 3BaHUX
ninoeacuuxig. 1lo Pebinaepy miHoracHukamu € [IAP, mo maroTh OiIbII BUCOKY
NOBEPXHEBY aKTHBHICTh, HI’K IIIHOYTBOPIOBAUl , 1 TOMY BUTICHSIOTH IIHOYTBOPIOBAY 3
noBepxHi OyIb0aIoK IMiHU, alle He 3/1aTHI cami 10 ctabumi3allii MmiHM, a TaKoX 3/1aTHI
PO3YMHATH CTPYKTYPOBaHY IUTIBKY MiHU. [[iHOracCHUKaMu MOXYTh CIIYKHTH CITHPTH,
opraHiydi Kuciotd 1 edipm, a TakoX KpeMHii- 1 dochopopraHiuyHi CHOTYyKU. Y
BUPOOHUIITBI aHTUOIOTHKIB, BITaMIiHIB, JPLKIKIB, IIyKpy JUISI TaciHHSA ITiH
BUKOPUCTOBYIOTh POCIMHHI Oii (COHSIIHMKOBA, CO€BA), TBApHHHI KUPH,

KpeMHiHopraHiuHi mojaiMepr (TIOTIMETHIICHIIOKCAHH).



Formation of dense foam prevents solutions evaporated in evaporators and
leads to loss of valuable liquid Rollover foam. In the production of sugar, paper, a
number of plating processes, microbiological production observed dense foam, which
affects the output of the finished product. Excessive foaming interfere in the washing
machine, so detergents for washing machine containing a large amount of non-ionic
surfactants, foaming agents that are weaker compared with alkyl, comprising the

powder for hand washing.

Thus, the destruction ("quenching") foam or foam diversion is an important
task. The foam formed, can be destroyed by various methods: the action of
superheated steam - thus there is evaporation of liquid foam films; ultrasound
frequency from 1 to 1000 kHz. Mechanical methods are as partitions using foam
mixers, impellers, cyclones, rotating with a frequency of about 3000 min -1. This
process is performed directly in technological devices or special pinoruynivnykah

where pre eliminate foam.

One way defoaming enter in the so-called defoamers. For Rebinder Defoamers
are surfactants that have a higher surface activity than foam, so replacing foam from
the surface of the foam bubbles, but not themselves able to stabilize the foam and
capable of dissolving structured foam tape. Defoamers can serve as alcohols, organic
acids and esters and kremniy- and organophosphorus compounds. In the production
of antibiotics, vitamins, yeast, sugar extinguishing foams used vegetable oils

(sunflower, soybean), animal fats, silicone polymers (polymethilsiloxan).



I'JIABA 3. CACTEMH 3 TBEPJIUM JUCHEPCIHHUM CEPEJOBHIIEM.
KOMIIO3UIIMHI MATEPIAJINA

JlucriepcHi  cucTeMu 3 TBEpAUM JUCIEPCIMHMM cepenoBuieM, abo, K iX
4acTO HA3MBAIOTh, MeepOi 30 , HE3BAKAIOYM HA BEIWYE3HE MPAKTUYHE 3HAUYCHHS,
JI0C1 MPUTATAIHA B KOJOIAHIN XiMii MOPIBHAJIBHO Mano yBaru. [IpuunHO00 1BbOTO € iX
HE3BUYAHI B MOPIBHAHHI 3 IHIIMMU JUCHEPCIHHUMHU CHCTEMaMHu BJIACTHBOCTI.
3po3yMiio, MO ISl CUCTEM 3 TBEPIUM JUCIEPCIMHUM CEPEOBUIEM Oe3riy370
TOBOPUTH TMPO TaKl BaXKJIWBI JJI 1HIIUX JUCIIEPCHUX CHUCTEM OCOOJHUBOCTI SIK
MOJICKYJISIPHO-KIHETUYHI BJIACTUBOCTI, arperaTuBHa CTIHKICTh 1 Tak fgaii. Po3risaemo
JesIK1 3 IUX CUCTEM 1 iX crenu@igHi BIaCTUBOCTI.

KonoinHi 1 MIKpOreTeporeHHi CUCTEMHU 3 TBEPAUM JAHMCHEPCIMHUM CEpEIOBHILEM
MO>KHA PO3JUTUTH Ha CUCTEMH 3 Ta30BOI0, PIJIKOIO 1 TBEPI0I0 AUCIIEPCHOIO (Pa3oro.

Teepoi ninu

CucremMu 3 TBEpJIUM JIHCIIEPCIHHUM CEPEIOBHUIIEM 1 Ta30BOIO TBEPIOI0 (a30ro
I'/T gacto Ha3uBawOTh meepoumu ninamu. TBEpAl MiHU, TAKOXK SAK 1 PIJKI, BHACTIIOK
BEJIUMKOrO0 po3Mipy OyipOamok ra3oBoi ¢a3u  3a3BUYail  BIJHOCSITH 10O
MIKpOTeTepOreHHUX a00 HaBiTh [0 rpyboaucnepcHux cucreM. llpuknagom
NPUPOJIHOI TBEPAOI MIHU MOXKE CIYXHUTH nem3a - TOPUCTa TyOdacTo-Hi3AproBara
AyXKe JieTKa TipchKa MOopojJia BYJIKaHIYHOTO TOXOJ/DKCHHSI, BXKHBaHa K aOpasuB s
MOJIIPOBKM 1 NUTiDyBaHHS, a TaKoXX Yy OYJIBENbHIM CIpaBl /Jisi BUTOTOBIEHHS
neM300€TOHY. 3 IITYYHUX TBEPJIUX IMIH MOXKHA HA3BaTH MIHOCKIO I NIHOOemoHu,
MIUPOKO BXKUBaHI B SKOCTI OYIIBENbHHMX 1 130ysmiitHUX MarepianiB. [liHOCKIIO
BUKOPUCTOBYIOTh JIJISl OUUINEHHS BOJI MPOMUCIIOBHUX MIANPUEMCTB Yy 010(1abTpax, B
JNEKOPAaTUBHUX 1 aKyCTHYHMX ILUISIX. JlOoCTOIHCTBaMM ILIMX MaTepialiB € Maia
NIUTBHICTh, MaJla TEIJIOMPOBITHICTG 1 JTOCHUTh BEIMKa MIIHICTh, OOyMOBJIECHA iX
KOMIPYACTOI CTPYKTYPOIO 1 MIIHICTIO JUCIIEPCIHOTO cepeIoBUIIIA.

Cromu x moTpiOHO BIAHECTHM MITY4HI ry04acTi marepiaiu, BUTOTOBJICHI Ha
OCHOBI mousiMepiB (mikponopucma 2eyma, pizni ninonaacmu). IliHommactu -
ra30HANOBHEHI TIUIaCTMAcH 3 TMEPEeBAKAIOUMM YHCIOM 130JIbOBAaHUX Ta30BUX
ocepenkiB. SKio B MaTepiaii NepeBaxarTh OCEPENIKH, 110 MOBIJOMIISIIOTHCS, TO BiH

HA3UBAETHCA nNOPONiIaAcniom.



CHAPTER 3. SYSTEM WITH A SOLID DISPERSION MEDIUM.
COMPOSITE MATERIALS

Disperse system of solid dispersion medium, or as they are often called, solid
ash, despite the enormous practical importance, still drawn in colloid chemistry
comparatively little attention. This is due to their unusual compared with other
systems based dispersion properties. It is clear that for systems with solid dispersion
medium is meaningless to talk about such important features of other dispersed
systems as molecular-kinetic properties, aggregate stability and so on. Consider some
of these systems and their specific properties.
Colloid and microheterogeneous system with solid dispersion medium can be divided

into systems with gas, liquid and solid dispersed phase.

Solid foam

Systems with solid dispersion medium and gas solid phase H / T is often called
solid pins. Solid foam, as well as rare as a result of large bubbles of gas phase usually
refers to microheterogeneous or even coarse systems. Examples of natural solid foam
may be pumice - porous spongy, porous very light rock of volcanic origin, used as an
abrasive for polishing and grinding, as well as in the construction business for
manufacturing pemzobetonu. With artificial solid foams can be called foam and
foam, is widely used as building and insulation materials. Foam is used for water
purification industry in biofilters, decorative and acoustic purposes. The advantages
of this material is low density, low thermal conductivity and very high strength, due

to their cell structure and strength of the dispersion medium.

This also should include artificial sponge material made from polymers
(microporous rubber, various foams). Foam - gas-filled plastic with a predominant
number of isolated gas cells. If the material is dominated by cells, communicating, it

Is called poroplastom.



[ToporacTu, MPOHUKHI 711 BOJIM 1 ra3iB, B MOPIBHSAHHI 3 MIHOMJIACTAMU MalOTh
TipII TEIIo- 1 €JIEKTPOI30JAIINHI BIACTUBOCTI, aji€ BOHU MalOTh OUIBII BUCOKY
3BYKO- 1 BIOpO130JIALIIiiHY 34aTHICTb.

Cepen miHOIIACTIB OCOOJMBE MICIE 3aliMarOTh €JIACTUYHI THOMAaTepiaid -

KT*®
nopononu. BoHN XapaKTepH3yHOThCsA Majaor 00'eMHOI0 Macorw(Bchoro 30-40 ™M ),

XOpPOIIUMH TETUIOI30JISIIIIHHUMU  BIACTUBOCTSAMHU, TMOBITPSHIA HEMPOHUKHICTIO 1
CTIAKICTIO JI0 Ol 1 OeH3uHy. IlopomoHM 3aCTOCOBYIOTHCS /JiSi BUTOTOBJICHHS
MOAYIIOK CHJIIHb, MaTpaIliB, MEOIIB, TEIUIMX MPOKIAICHb OIATY 1 B3yTTS, a TaKOX
JUISl yIIAKOBKM MeOJIiB, MOCYAY 1 TaK Jai.

CriHIOBaHHS Xap4yOBUX MPOYKTIB MOCUIIOE CIIPUNHATTSA CMaKy 1Ki, poOUTH i
npuBaOIMBIIIO. Y BENUKIN IMaHi TBepja MiHa y KOHAUTEpiB. CHOXHUBYI CMaKOBI
SKOCTI macTwiu, 3edipy, Oe3e, cydiie BU3HAYAIOThCA TUM, IO I MPOAYKTU €
saTBepAiiuMu mHU. Y Topti "llTammHe MoJ0KO" TBepAa IiHA YTBOPIOETHCS 3
noyricaxapuiiB (30Kkpema arap-arapy), CHpOIy, BEPIIKOBOTO Macjia 1 3TYIIEHOIro
MOJIOKA.

CrniHroBaHHS BiIOYBA€ThCS MPU BUTOTOBJIEHHI TicTa. Y APDKIHKOBOMY TICTI
KUBI JPLKIKI BUKJIMKAIOTh OPOJIIHHS, MPHU SIKOMY YTBOPIOETHCS BYTJIEKUCIUH Tas,
IO CHIHIOE TICTO. Y IHIIWX BUMAAKAX B TICTO IOAAOTh COMy a00 KapOOHAT aMOHIIO,
0 PO3KIAMAIOThCsl TPH HArpiBaHHI 3 YTBOPEHHSM BYyTJeKucioro razy. llepen
(OpMyBaHHSIM B TICTI yTBOPIOIOThCA OyNbOAIIKH, 110 MAOTh KPYIJy 1 OBaJbHY
dopmy. Bincranp MK OynpOamkamu He Menme 0.5 MM, a Tra30mpOHUKHICTH
BiJICYTHS, TOMY B TiCTi IOpH He 3nHBarOThes. [Ipy 3pocTanHi TeMIiepaTypu B IIpolieci
BUIIIYKK XJ1i0a Ta3 B MOpax PO3IMIMPIOETHCS, MEPETOPOJKH CTOHIIYIOTHCS 1 MOXKYTh
posipBatucs. [lopu ykpymnHIOOThCS 1 HAOyBarOTh HEMpaBuiIbHOI popMmu. JliameTp mop
XJIIOHOTO M'AKYIIa MOKE JTOCSATAaTH JIEKIIBKOX MUITIMETPIB.

KinbkicHO 00'€éeM ra3oBHX BKJIIOYCHb BHU3HAYAETHCS TOpHUCTICTIO. [lopucTicTh
nokKaszye, SIKy 4acTHHy 00'eMy 3aiimae ra3zoBa gucrepcHa ¢asza Biag ol'emy yciel
cuctemu. Ilopucticts Ticta Moxe nocsirat 10%, a mopucTicTh xy110a KOJUBAETHCS

Bi1 52 1o 76%.



Poroplasty, permeable to water and gases, compared to the foam have the worst
thermal and electrical properties, but they have a higher sound and vibration control
ability.

Among the special place foam elastic foam - foam. They are characterized by

KTI?
low bulk density (of 30-40m™ ), good insulation properties, air tightness and

resistance to oils and gasoline. Foam rubber used for the manufacture of cushions,
mattresses, furniture, padded warm clothes and shoes, as well as packing furniture,

dishes and so on.

Foaming food enhances the perception of the taste of food, making it more
attractive. In a large Shan hard foam in pastry. Consumer taste of candy,
marshmallow meringue souffle determined that these products are hardened foam. In
the cake "Bird's milk" hard foam is formed of polysaccharides (eg agar-agar), syrup,

butter and condensed milk.

Foaming occurs during manufacturing test. In the living yeast dough cause
fermentation in which the carbon dioxide formed that spinyuye dough. In other cases,
the dough add soda or ammonium carbonate, which decompose when heated to form
carbon dioxide. Before the formation of bubbles in the dough formed with round and
oval in shape. The distance between the bubbles not less than 0.5 mm, and gas
permeability is missing, so the dough pores do not merge. When the temperature rises
during baking bread expanding gas in the pores, walls become thinner and may burst.
The pores become larger and irregularly shaped. Breadcrumb pore diameter can reach

several millimeters.

Quantitatively, the volume of gas inclusions defined porosity. The porosity
shows the volume of gas occupies a dispersed phase volume of the entire system.

Porosity test can reach 10%, and bread porosity ranges from 52 to 76%.



Teepoi emynwcii

Cucremu 3 TBEpAUM AUCHEPCIMHUM CEPEJOBHUIIEM 1 PIIKOI0 JTUCIEPCHOIO
dazoro - P/T, ski HA3UBAIOTh MEEPOUMU eMYIbCIAMU, 3YCTPIUAIOTHCA TOCUTH PIAKO.
[IpuknagoM TakMX CHCTEM MOXE CIY>KMTU TaK 3BaHUN uopuuii ¢ocgop, 10
BUXOJUTH NUISIXOM JIUCTIEPTYBAaHHS PTYTI B po3IuiaBieHoMy docdopi.

Oco0nuBI1 BJIACTUBOCTI MAalOTh KaNlJISPHO-MIOPHUCTI TUIA, TBEPAE AUCHEPCIiHE
CEpellOBHUIIlE SKUX TMPOHU3aHE TNOpaMU KamUIIpHUX po3MipiB. SKiIo Kamiisipu
IPOHM3aHI ra3oM, TO Ll TUIa YTBOPIOIOTH cuctemy tumy P/T, a y pasi morjivHaHHS
Bosiord - turty P/T. MosxiuBe 3ari0BHEHHS PIAMHOIO YaCTHHH TMOP, TOOTO YTBOPEHHS
cuctemu I, P/T.

Jlo KamiasipHO-MOPUCTHX TUI BIAHOCATH JACPEBUHY, TKAHUHU, MAIllp, UETJIMHY,
MOBCTh, PEeTp, SIK1 3aJIEKHO BiJ 3MICTY BOJOTH MOKHA PO3TJISIATH SIK CUCTEMU THUITY
I'/T, P/T, T, P/T.

Sk Ou He yuIiIpHIOBaIM OCTOH, B HIM 3aBXIH € IMOpHU. THIoBa ¢opMa IHUX MOp
- CiTKa 3 KOPOTKUX IWIIHAPUYHUX KaHaiiB miamerpoMm Big 0.7 mo 1000 HM.
OcoOnuBe 3HaueHHs HaOyBae CTaH BOJIOTM B mopax OeroHy. Bopga, 3amoBHIoroun
HIOpH, CTA€ TOJIOBHUM BOPOTOM OETOHY.

['pyHTH TakoX MOXHA PO3MVIANATH SK KamiaspHO-TIopucTi Tima. Ilopucrticth
TPYHTIB KOJIMBAETHCS, TOJIOBHUM 4YrHOM, Bia 40 10 60%, B Topd'ssHUX TpyHTax BOHA
3poctae 10 90%, a B 3a005m04eHNX 3HUKYETbCS 10 27%. [lopoBuii mpocTip TpyHTY
3aMOBHEHUI MOBITPSIM, B SIKOMY 3HAXOASTHCS JETKI OpraHiyHi cronyku. Kpim Toro,
TaM K€ MOMIIIAEThCS piKa YaCTHMHA TPYHTY - TPYHTOBHM PO3YMH, HIO 3A1MCHIOE
IIEPEHECEHHS! PEYOBUH YCEpPEAMHI TPYHTY, BHUHECEHHS IiX 3 TPYHTY, MOCTauyaHHs
POCIMH BOJOI0 1 PO3YMHEHHMH PEUYOBMHAMHU. TakuM YHMHOM, MOPOBUN TPOCTIP €
BaXJINBUM YMHHHUKOM, SIKMI BU3HAYa€ POAIOYICTh TPYHTIB.

Teepoi 30n1u

Haiibinpmre 3radeHdss MaioTh cuctemu T/T 3 TBepmoro mucriepcHoro ($as3oro i
TUCTIEpCiiHUM cepefoBHieM. J[0 1bOro Kiacy KOJIOITHUX 1 MIKPOTETEpOreHHUX
CUCTEM BIJIHOCATbCA JIedKi 3a0apBieHl KOIUTOBHI 1 HAMIBKOIITOBHI KaMeEHi,

KOJIbOPOBE CKJIO, eMalti, barato MiHepaiB, FipCchKi MOPOJIH, IESK1 CIIJIaBH.



Solid emulsion
Systems with solid and liquid dispersion medium dispersed phase - R/ T, called
solid emulsions, are rare. Examples of such systems may be so-called black

phosphorus, which is obtained by dispersing the mercury in the molten phosphorus.

Specific properties are capillary-porous body, solid dispersion medium which
permeated capillary pore size. If capillaries permeated gas, these bodies form a
system type R/ T, and if the absorption of moisture - such as R / T. Possible liquid

filling of pores, ie the formation of a system G, R/ T.

By capillary-porous bodies include wood, cloth, paper, brick, felt, felt that
depending on the moisture content can be viewed as systems suchas G/ T,P /T, L,
P/T.

Whatever compacted concrete, as it is always a time. The standard form of pores
- net of short cylindrical channels with a diameter of 0.7 to 1000 nm. Of particular
Importance is the state of water in the pores of the concrete. The water filling the
pores, is the main enemy of concrete.

Soils also be seen as capillary-porous body. The porosity of the soil varies
mainly between 40 and 60% in peat soils, it increases to 90% and in wetlands is
reduced to 27%. Soil pore space filled with air, which contains volatile organic
compounds. In addition, there is placed the liquid part of the soil - soil solution that
provides the transport of substances within the soil, making them from the soil, plants
supply water and dissolved substances. Thus, the pore space is an important factor

determining soil fertility.

Solid ash

The most important are the system T / T with a solid dispersed phase and
dispersion medium. This class of colloidal and microheterogeneous systems are
expensive and some colored semi-precious stones, colored glass, enamel, many

minerals, rocks, some alloys.



KomToBHi 1 HamiBKOIITOBHI KaMeHI € , K MPaBHJIO, TITMHO3eMOM a00 KBapIieM 3
OKCHUJIaMHM PI3HMX METAIIB, IO AUCHEPTyIOTh B HHUX. Y MNPUPOAHUX pyOiHAX 1
cMaparjax TakMMH JOMIIIKaMU € OKCHAM Xpomy. MiHnuBe 3a0apBiieHHS
OJIEKCAH/IPUTA BUKIIMKAHE HEBEIMKOIO JOMIIIKOK XpOMYy. 3aJIeKHO BiJ JTOBXKWHU
XBUJII CBITJIA, IO TAJa€, OJEKCAHAPUT 3JaTHUN MO-pI3HOMY PO3CIFOBATH CBITIO 1
TOMY MIHSIE€ CBO€E 3a0apBJIEHHS: NIPU JEHHOMY OCBITJIEHHI BIH CMaparjioBO-3€JeHuH, a
IIPU IITYYHOMY - BUIIIHEBO-YEPBOHHUIA.

KonbopoBe cki0 € 3BHYAWHUM CHJIIKATHUM CKJIOM, IO MICTUTh HIKYEMHI
JOMIIIKK KOJIOiMHOT pPEYOBHMHHU, IO JUCHEPrye, Hamae CKIy 3a0apBIICHHS.
Hampuknazn, py6iHoBe ckilo, sike OTpuMyBaB Iie JIOMOHOCOB, MICTHTh Yy BHUIJISIII
JTUCIiepCHOi (a3 BHCOKOAMCIEPCHE 30JI0TO. 3MICT 30JI0Ta B PyOIHOBOMY CKIIl
konuBaeThest Bim 0.01%(poxkeBe ckio) mo 0.1%(sickpaBo-4epBOHE CKIIO), a PO3MIp
yacTok ckiaaae 4-30 HM, piako nepeBuinyoun 150 aM. MeHIn 1opore CKJio 3 TUM Ke
pyOiHOBUM 3a0apBIICHHSAM MOKe OyTH OTPHMAaHO JUCTepryBaHHAM(3amicTh Au) Ag,
Cu, Se. Ckio I1HmIMX KOJHOPIB MOKHA OTpHMAaTH MpPHU CIUIaBl CKJIa 3 1HIIUMH
PEYOBHHAMH.

Emani — ckononiOHI HEMPO30pi AUCTIEPCii - HAHOCITH B PO3IUIABICHOMY CTaH1
Ha MeTaJieBl a00 KepaMmiuHl MOBEpXHi, 100 HaJaTH iM KpPacMBOMY BUIJIAIY abo
BEJIMKIN CTIMKOCTI JI0 i1 XIMIYHUX YMHHUKIB. BOHU € TaKOXK CHIIIKATHUMHU CTEKJIaMH,
B SKHX MICTIATBCA YacTKH IIICMEHTIB, IO HAJAIOTh €MalsiM HENpo30piCcTh 1
3a0apBieHHs. SIK Taki MNIrMEHTH MOXYTh BHUKOPUCTOBYBATHUCS OKCHIM 1 COIi,
HaTpUKIaI, Si0; | TiO;, Cas(POs) 2.

JHyxe Onu3bke 0 KOJHOPOBOTO CHJIIKATHOTO CKJIa CKJIO, OTPUMAaHE CIIJIaBOM
OKCHUJIIB MeTaliB 3 6yporo. Sk BimoMo, Take ckio ("mepnau") Mae BEIMKE 3HAUYCHHS B
AQHAJITUYHIA XiMIi, OCKUIbKM MOr0o KOJIp MOKE BKa3yBaTH Ha XIMIYHY HPUPOIY
CIUTABJICHOI 3 OypOIO0 PEYOBHHH.

Jly’ke T1ikaBUM TPEACTAaBHUKOM JAaHWX JHUCIEPCHUX CHCTEM € O1aKumHa
Kam'ssna cinb, wo 3ycTpidaeThes B npuposi. [IpuamHOo0 OmakuTHOTO 3a0apBIICHHS
Kam'ssHOi couti € mpucyTHicTh B kpuctamax NaCl wikgemuoi kinbkocti(0.0001%)
KOJIOIAHOTO METaJIeBOTO HaTpito, mio aucneprye. 3uaeHtond me B 1905 pomi

OTpuMaB OJIAKUTHY KaM'siHy Cillb 1Ty4dHo, HarpiBaroun kpuctanu NaCl B mapax Na.



Precious and semi-precious stones are usually quartz or alumina oxides of
different metals are dispersed them. In natural rubies and emeralds such impurities
are oxides of chromium. Changing color alexandrite caused little touch of chrome.
Depending on the wavelength of light falling, alexandrite is able to diffuse light
differently and therefore changes its color: in daylight it is emerald green and

artificial - cherry red.

Colored glass is a common silicate glass containing negligible impurities
colloidal substances dispersed provides glass color. For example, ruby glass, which
has received Lomonosov, includes a dispersed phase highly dispersed gold. Content
gold ruby glass varies from 0.01% (pink glass) to 0.1% (bright red glass) and the
particle size is 4-30 nm, rarely exceeding 150 nm. Less expensive glass with the same
ruby color can be obtained by dispersing (instead of Au) Ag, Cu, Se. Glass of other

colors available in glass alloy with other substances.

Enamel - glassy transparent dispersion - applied in the molten state in a metal or
ceramic surface to make them look beautiful and great resistance to chemical factors.
They are also silicate glasses containing particles of pigments that provide opacity
and color enamel. As such pigments can be used oxides and salts, such as, Si0z |

Ti0;, ca3 (PO4) 2.

Very close to the silica glass colored glass, alloy metal oxides obtained from
brown. As you know, a glass ("Pearl™) is of great importance in analytical chemistry

because the color may indicate the chemical nature fused with brown substance.

Very interesting data representative of disperse systems is blue rock salt that is
found in nature. The reason for the blue color of rock salt is NaCl crystals in the
presence of insignificant amount (0.0001%) of colloidal metallic sodium dispersed.
Zydentopf in 1905 was artificially blue rock salt, NaCl crystals by heating in pairs
Na.



Cnoyatky ciib HaOyBasia >KOBTOTO 3a0apBJICHHS, 110 BIAMOBIAA€ BUCOKIN Mipi
muctiepcHocTi yactok Na. [Ipore npu mojganblmiux MOCTIAOBHUX HarpiBaHHSIX 1
OXOJIO/KEHHSIX BinOyBasiacsi MOCTYINOBA arperaiisi 4acTOK HaTpiio 1 3a0apBiICHHS
KpHCTAJIIB cTaBaya OJIakuTHORO. JlocHiy, MpoBeIeH] Mi3HIIIe, MoKa3aly, [0 MTy9Ha
OnmakuTHA CUTh MOXKe OyTH oTpuMmaHa i mpu jaii Ha kpuctamu NaCl peHTreHiBChKUX
IPOMEHIB 1 paJll0aKTUBHOTO BUIIPOMIHIOBAHHS.

HasBuicth y  OnakuTHIH  KaMm'sHIM coml  yacTok  MertaimeBoro  Na
MIITBEP/KYETBCA THUM, IO PO3YMHEHHS TaKOi COJII Y BOJAI CYIPOBOJIKYETHCS
MOMITHUM BUIJICHHSM BOJHIO, IO 3BUTHHSIETHCS 3 BOJIH, SIKA PO3KIIATAETHCS HATPIEM.
YTBOpEHHSI METaJIeBOr0 HATPil0 B KaM'siHIM COJIl B IPUPOJHUX YMOBAX MOSICHIOETHCA
TUM, 1110 10HH HATPilO0 MOXKYTh BITHOBIIIOBATHUCS O METATy 3a PaXyHOK IPHETHAHHS
€JICKTPOHIB i MI€r0 S-uznyuenus. JKepenoM paaioaKTUBHOTO BUIIPOMIHIOBAHHS B
TipPCHKHX MOPOIAX MOXKE CIIYXKHTH PafiOakTHBHHIL i30Tom “°K , 3aBy /M MPHUCYTHiMH B
HEBEJIMKUX KITBKOCTSIX B KaM'sHiM coii. OOYHCICHHS IMOKa3ylOTh, IO Kallifo, M0
MICTUTBCSI B KaM'ssHIHA COJIi, ITIJIKOM BHCTayae, 00 BHKJIUKATH IMOSBY OJaKUTHOTO
3a0apBJICHHS BIPOOBXK I'€OJOTTUHHUX MEPIOIIB.

Jly’)xe BaxJIMBUMHU TpeAcTaBHUKaMu cucteM Tumy T1/T € Tipchki mopoju.
Crpyktypa 0araTb0X BYJKAHIYHUX MOPIJ MOSICHIOETHCS TUM, IO Pi3HI KOMIIOHEHTH
MarMy IpH 1l 3aCTMraHHl BUAUISIIOTBCA Yy BHIJISAl KPUCTANIB 1 YTBOPIOIOTH TaKUM
yuHOM aucrepcHy ¢dazy. OcanoBi MOPOAM MalOTh KOJOIHY CTPYKTYPY BHACITIIOK
TOTO, IO YTBOPIOIOTHCS TMPH OCIJaHHI B KOHTHHEHTAIBHMX a00 MOPCBHKHX BOJaX
HAUAPIOHIMINX YaCTOK KPEMHE3eMy, TIMHHCTHX MIiHEpalliB, TYMYyCOBUX PEYOBHH,
TIAPOKCUTY 3alli3a, MAaHIUPIB A1aTOMOBUX BojopocTei. CiiiJl 3a3HaUUTH, 1110, Y CBOIO
4yepry, TIpCbKl MOPOAM € MarepiajioM, 3 SIKOrO B pe3yjbTaTl BUBITPIOBAHHS 1
PO3MUBAHHS B IPUPO/I1 YTBOPIOIOTHCS a€pO30i 1 J110307i.

Hyxe BaxxauBuMu cucteMaMu T/T € TeTeporeHHi CIUIaBH, JO SKUX HaJIeKaTh
OUTBIIIICTh TEXHIYHUX METAJIB. 3aJIeKHO BiJl YMOB OTPUMAaHHS CIUIAB MOXE MaTh
OyIoBy 10 BIAMOBIZAE MOJCKYJISPHOMY PO3YHMHY, KOJIOIIHIA cucTemi 1

rpy0OIMCIIEpCHIN CUCTEMI.



Originally acquired salt yellow color that corresponds to the high degree of
dispersion of particles Na. However, in subsequent successive heating and cooling
has grown aggregation of particles of sodium and color crystals became blue.
Experiments conducted later showed that artificial blue salt can be obtained by the

action of NaCl crystals of X-rays and radiation.

The presence of blue rock salt particles of metallic Na confirmed that the
dissolution of this salt in water the distinct hydrogen liberated from water, which
decomposes sodium. The formation of metallic sodium in rock salt in vivo because
the sodium ions are reduced to metal by the addition of electrons under the influence
of B-radiation. The source of radiation in rocks may be radioactive isotope 40K,
always present in small quantities in rock salt. Calculations show that potassium

contained in rock salt, is enough to cause a blue color over geological periods.

Very important representatives of type T / T are rocks. The structure of many
volcanic rocks because the various components of magma during its solidification
isolated as crystals and thus form a dispersed phase. Sedimentary rocks are colloidal
structure due to the fact formed by subsidence in the continental or marine waters of
tiny particles of silica, clay minerals, humic substances, iron hydroxide, shells of
diatoms. It should be noted that, in turn, rocks are the material from which the result

of weathering and erosion naturally formed aerosols and liozoli.

Very important systems T / T is heterogeneous alloys, which include most
technical metals. Depending on the alloy may be receiving structure corresponding to

a molecular solution, colloidal system and coarse system.



Hampuknazn, B crani Mu 3ycTpidyaemMocs 3 yciMa MepexojaMy BiJ ICTUHHOTO
pPO3urHY (2yCTEHIT) Yepe3 KOJIOiIHI PO3YMHHU (MAPTEHCIT) aX J10 MIKpOT€TEPOreHHUX
cucteM (mepiaiT). Y 4YaByHI AUCHEPCHOI (DA30K0 € YaCTKU BYTJIELIO, PO3MIPH SKHX
OJIM3BKI 10 KOJIOITHUX.

J1o 11IbOTO K THUITY CUCTEM, IEBHOIO MIPOIO, MOXKHA BITHECTH TKAHUHH POCIHH 1
TBApUH 1 OCOOJMBO KICTKM - CKIJIAJHy CHUCTEMY, B SIKId HaATOHKI KPHUCTaJIH
rigpodocdary Kampliro (amatury), IO MaTh MIIHICTh, apMYyIOTh CBOEPIAHI
CTPYKTYpPH BOJIOKHMHM KOJAreHy - CIipaji, HaBUTI 3 PI3HUM KPOKOM 1 B PI3HHUX
HampsiMax.

3 TUIMOBUX KOJOIAHMX BJIACTHUBOCTEM y CHUCTEM 3 TBEPAUM JUCHEPCIHHUM
cepenoBHILEeM, MaOyTh, Kpallle BChOT0 BUPAXEHA 3/IAaTHICTh JI0 CEIMI0PO3CII08AHHSL.
Tepmin "omanecreHmis" MIIIOB BiJ MiHEpaldy oIajy, II0 Ma€ CHJIBHO BHUPaXEHY
3IaTHICTh po3citoBaTH CBITIO0. [ikaBo, mo pyOiHOBE CKJIO CTajo 3ujaeHTondy 1
3urMoH Iy 00'€KTOM ISl IEPIIUX YIBTPAMIKPOCKOIIIYHUX CIIOCTEPEKEHBb. 3PO3YMLIO,
0 CBITJIOpO3citoBaHHS B cuctemax T/T MoxHa crocTepiraTd TUIBKH TOM1, KOJIH
JHCTIEpCIHE CepeOBHUIIE TPO30PeE.

3BuuaiiHa koarymsmis B cuctemax T/T HemoxinBa 13-3a BeIMUYE3HOI B'SI3KOCTI
CEpEeIOBHINA, IO MEPEIIKOHKAE 3ITKHEHHIO YaCTOK MiXK co0oro. [IpoTe Bce x aesike
YKPYITHEHHS YacTOK B TaKMX CHCTEeMaX MOXJIHUBE 3a paxyHOK 130TepMIYHOI
NEPErOHKU PeYOBUHM JauctiepcHoi (pa3u. Take yKpymHEHHS 4acTOK CIOCTEPIraeThes,
HANPUKJIaA, MPU TPUBAJIOMY HarpiBaHHI pyOIHOBOIO CKJIa MpPU TEeMIIEpaTypi, KOJU
TUCK TIApU METaldy BXe JOCUTh BUCOKO. [Ipu myke BHCOKMX TemIiiepaTypax, KOJId
BiJIOYBAETHCS TIJIABJICHHS JUCIIEPCIHHOTO CEPEeOBUINA, B MOMIOHUX CUCTEMAX MOXKE
criocTepiraTucs 1 icTUHHA Koaryusmis. [Ipu 1boMy SIKIIO cepeloBHINE MPO30pE,
MIHSEThCS 1 KOMip cucteMu. Hampukiman, mpu BUCOKIM TeMIiepaTypi YepBOHUN KOJIIp
pyOIHOBOTO CKJIa MEpeXOoauTh Y (10JETOBUI, a MOTIM B CHHIM BHACIIJIOK arperarii
gacTok. L{ikaBo, IO JBOOKHC 0JIOBA, MPHUCYTHIN B CKJI, YHHUTH 3aXUCHY IiIO 1

MEPEIIKO/KAE YTBOPEHHIO arperariB.



For example, in steel, we meet with all the transitions from the true solution
(austenite) due to colloidal solutions (martensite) until microheterogeneous systems
(perlite). In the iron particles dispersed phase is carbon with dimensions similar to
colloidal.

The same type of systems, to some extent, include plant and animal tissues,
especially bone - a complex system in which ultra-thin crystals of calcium hydrogen
phosphate (apatite) with strength, reinforced peculiar structure of collagen fibrils -

spiral wound with different step in different directions.

With typical colloidal properties in systems with solid dispersion medium is
perhaps best expressed the ability to light scattering. The term "opalescence” out of
the mineral opal, which has strongly pronounced ability to scatter light. Interestingly,
ruby glass was Zydentopfu and Zyhmondu target for the first ultramicroscopic
observations. It is clear that light scattering in systems T / T can be seen only when

the dispersion medium is transparent.

Normal coagulation systems T / T is not possible because of the huge viscosity
of the medium, which prevents particles colliding with each other. But still some
consolidation of shares in such systems is possible by isothermal distillation
substance dispersed phase. This consolidation of particles observed, such as ruby
glass prolonged heating at a temperature where the vapor pressure of the metal are
quite high. At very high temperatures, melting occurs when the dispersion medium in
such systems can be observed and true coagulation. Moreover, if the environment is
transparent, and color changing system. For example, at high temperature red ruby
glass turns into purple, then blue due to aggregation of particles. Interestingly, tin
dioxide present in the glass, has a protective effect and prevents the formation of

aggregates.



Cnocoou ompumanus

HucniepcHi cuctemu T/T yTBOpIOIOTHCS 3a3BUYail METOJIOM KOHJICHCAIIT 3 PO3ILIaBY.
[Tpu oxom0mKEHH] PO3IIIaBy, 0 € TOMOTE€HHOIO CHCTEMOIO, BUIUIIETHCS AUCTICPCHA
daza, sika 1 3aMIIAETHCS PO3IMOAICHOI0 Y BUTIISIII YaCTOK TOTO 200 1HIIIOTO PO3MIpY
B 3aTBepAUIi cucTtemi. TakuM YMHOM BHUXOJSATH TIPCHKI MOPOJIM TNpPHU 3aCTUTaHHI
marmu. [liHomnacTu B MPOMHUCIOBOCTI OTPUMYIOTH JEHIO IHIIUM CIOCOOOM. Y
MoJIiIMEP BBOJATH MIHOYTBOPIOBAY, SIKUW MPH HarpiBaHHi a0bo SKii-HEOYb 1HIMMN mii
BunUIge ra3. OcTaHHIM MOXeE 3aJUIIATUCS B TOJIMEpl y BHUIJISAII HAWAPIOHIIIMX
3aMKHYTHX OyJIb0OaIiok abo yTBOPIOBATH B HIM 3BUBUCTI HE3aMKHYTI TIOPH.

[Ipn oTpumaHHI CHUCTEM 3 TBEPAUM AUCIEPCIMHUM CEPEeIOBHUIIEM METOJIOM
JUCIIEPTYBaHHS B PO3ILIABIICHOMY CEPEOBUILI TUCTIEPTYIOTh ra3, piinHy adbo TBEpy
pedoBHHY. Takuii po3rias, 0 Ma€ 1€ BIACTUBOCTI PIANHU, HA3UBAETHCS NIPO30JIEM.
[Ipu 0X00/1KEHH1 MIPO30I0 BiH TBEPAHE 1 YTBOPIOE TUCIIEPCHY CUCTEMY 3 TBEPAUM
cepenoBuieM. Sk Mu 6auniIM Ha MPUKIaAl PyOIHOBOTO CKJla, CTIMKICTh MipO30II0, a
OT)Ke, 1 JHCIEPCHICTh CHUCTEMH MOXKHA MIABUIIMTA BBEJACHHSM BIJIIMOBIIHOTO
crabinizaropa.

Komno3uuiitni mamepianu

Ho cuctem T/T BimHOCATHCA 1 Tak 3BaHi koMro3uiiitHi marepianu (KM). Ogna
3 a3 € CyHUILHOO 1 HA3UBAETHCA Mampuyero (OCHOBOIO), a 1HII PO3MOIIICHI B HIH Yy
BUTIJISI/II YaCTOK, BOJIOKOH, IUTIBOK. JlucnepcHa (asza ciyKuTh HamoBHIOBaYeM . SIKIIO
MaTPHIICI0 BHCTYIIA€ IOJIMEp, TO HOTO NPHHHATO HA3WBATH cOoHaAnbHUM. KM
KJIacu(iKyroTh 32 (HOPMOIO AUCTIEPCi HATTOBHIOBAaYa HA B0JIOKHUCMI, TOOTO 3MIITHEHI
BOJIOKHAMHU a00 HUTKOMOAIOHUMU KPUCTAJaMU, OUCNEPCHOYNPOUHEH], B IKUX IpiOHI
YaCTKHU MICTATHCS B 00'€eM1 MaTpHIll, 1 wapyeami, Taki, 0 € MOETHAHUMU TUTIBKAMH,
mrapamu pizHux (a3. [loeqHaHHS BIacTUBOCTEN MaTepialliB BUKOPUCTOBYETHCS JTyKE
JaBHO. PaHirne moeqHaHHs 3BOJIUIIOCS IO OJTHOYACHOTO BUKOPHCTAHHS JIBOX OKPEMUX
MarepiajiB, BJIACTHBOCTI SKHX JIONIOBHIOIOTH OAWMH oaHOro. IIpooGpaszom
KOMITO3UIIIMHUX MaTepiaiiB € BKMBaHI 3 MPaJaBHIX YaciB JJIsl CIIOPYHKCHHS JKUTEI
CKJIaJIi 3 TJIMHU, apMOBAHOI OuepeToM, 110 obepirae martepian Bij poscumy. [emro
OnMmK4Ye 10 KOMITO3ULIWHUX MaTepialiiB IMIMPOKO BUKOPHCTOBYBAaHUI 3alli300€TOH -

OCTOH 3 apMaTypOIO 13 3aT13HUX JIO3UH.



Methods for getting

Disperse Systems T / T are usually formed by condensation from the melt. When
cooled melt is homogenous system stands dispersed phase, which is distributed in the
form of particles of a given size in a hardened system. So go out rocks in the
solidification of magma. Foam in the industry are in a different way. In polymer
injected foam, which when heated or in any other action allocates gas. The latter may
be a polymer in the form of tiny bubbles or closed form wherein winding not closed

pores.

Upon receipt of paved dispersion medium by dispersing in a molten medium
dispersed gas, liquid or solid. This melt having more fluid properties, called
pirozolem. Upon cooling pirozolyu it hardens and forms a dispersed system with a
solid medium. As we have seen in the example of ruby glass, pirozolyu stability, and

hence the dispersion system can increase the introduction of appropriate stabilizer.

Composite materials

By systems T / T include the so-called composite materials (CM). One of the
solid phase is called the matrix (base), while others distributed it in the form of
particles, fibers, films. Dispersed phase is filled. If the polymer matrix serves, its
called binder. KM classified according to form dispersions in fibrous filler that is
reinforced with fibers or whiskers, dyspersnouprochneni in which small particles
contained in the bulk matrix and layered such that there is a combined films, layers of
different phases. The combination of properties used for ages. Previously
combination reduced to the simultaneous use of two different materials, whose
properties are complementary. The prototype composite materials are used since
ancient times for the construction of housing stocks of clay reinforced with reeds,
which protects the material from loose. Something closer to composite materials

widely used concrete - concrete with reinforcement rods of iron.



Huni po3pobiieHi MeTonM TO€IHAHHA PI3HUX KOMIIOHEHTIB B OJHOMY
Marepiajii, Mo O0O0'€IHy€ BIACTUBOCTI MOYATKOBUX KOMMOHEHTIB. Haa3puyaitHo
BXJIMBUM BIAKPUTTSAM CTajO BUSBICHHS TOTO (haKTy, M0 KOMITO3UIIMHUN MaTepia,
SK TIPaBHJIO, HE MPOCTa KOMOIHAIlIS CKJIQJCHUX KOMITIOHEHTIB. BHSBHUIIOCH, 110 BiH
Ma€ CBOi BJIAacHI, TIILKU HOMY BJIACTUBHMH BiacTUBOCTSAMHU. Lli BIacTHBOCTI MOXKHA
PEryJIoBaTH LUISIXOM 3MIHM aAre3ii M) MaTPHIICIO 1 HAIOBHIOBAYEM, BAPIFOBAHHSAM
KUTbKICHOTO CIIBBIIHOIIEHHS MI)K KOMITOHEHTaMH, 3aMIHOIO OJTHOTO HalOBHIOBaua
IHIMM. Bennke 3HaueHHS UIS OOCATHEHHS 3amaHunx BiactuBocTteit KM Maroth
dopma 1 po3Mipu dYacTOK HamoBHIOBaya. [lpwHITMIINM, 3aKnajcHI B MeTodax
OTpUMaHHS KOMITO3MIIIHHUX MaTrepialliB, AalOTh MOXKJIMBICTh PETryJIIOBaTH TakKi iX
BJIACTUBOCTI, K MII[HICTh, MPY>KHICTh, €IACTUYHICTh, IJIACTUYHICTh, KapOMIIHICTH,
CTHUPaHICTh, 3BYKOIIOTJIMHAHHS, €JICKTPOIPOBIIHICTS 1 1HII CIIeIialbH1 BIACTUBOCTI.

VY 3aKOHOMIPHOCTSAX 3MIHM BJIACTMBOCTEW KOMITO3MLIMHMX MarepiaiB Oararo
aHAJIOTIN 13 3aKOHOMIPHOCTSIMH CTPYKTYPOYTBOPEHHSI B CYCHEH3IAX. ANATre3is Mix
HAMIOBHIOBAYE€M 1 MATPHIIEI0 - TOJIOBHA ymoBa it orpuMmanHs KM. BiacyThictb
aaresii NpU3BOAMTH O TOTO BaplaHTy, KU BUKOPHCTOBYBABCS B JIPEBHI YacH
KOKEH KOMITOHEHT B CHCTEMi BHCTYIA€ K CAMOCTIHHUN Martepian. Aaresis crpuse
VIIUTbHEHHIO MaTpPHIll BHACTIAOK YTBOPEHHS UIUIBHIIIMX [MOBEPXHEBUX INApIB HA
MiK(azHux Mexax. Bona 3abesrneuye mnepeiady HaBaHTaKEHb BiJl OJHIET (a3u
HIIMH, B pe3yJIbTaTl HABAHTAKEHHS PO3MOAUIIETHCS MK 00oMa (pazamu.

[IpoyHOCTHBIE BJIACTMBOCTI PI3KO 3pOCTAlOTh 3a PaXyHOK YTBOPCHHS
IIPOCTOPOBOI CITKM 3 YacTOK aucrnepcHoi ¢aszu. Yum anizomiameTpuuHime ¢Gopma
4acTOK, TUM TPH MEHIIN iX KOHILEHTpalii (GopMyeThCcsi MPOCTOPOBA CTPYKTYypa.
Oco0nuBO €peKTHBHI B IIbOMY BIJHOILIEHHI BOJIOKHHMCTI HAallOBHIOBAYl, 110 LIUPOKO
BUKOPUCTOBYIOTBCSA SIK apPMYIOYHA KOMIIOHEHT, OCHOBHY 4YaCTHHY MEXaHIUYHUX
HAaBaHT@)XEHb Ha MaTepiajii 3 TaKUM HAIMlOBHIOBAYEM IPUHMAaE MPOCTOPOBA CiTKA 3
HAMIOBHIOBAYa, MATPUIlI TIepenae 11l HAaBAaHTAXEHHS BiJl YaCTKU JIO YACTKH, 1 SKIIO
BOHA M'SIKIIIA 32 HAIIOBHIOBAYa, TO CIIYXKHUTh, KPIM TOTO, B IKOCTI aMOpTHU3aTOpa.

[IpouyHOCTHI, MpPY>HI 1 1HII MEXaHIYHl BJIACTUBOCTI MPOCTOPOBOI CITKH,
0e3yMOBHO, 3ajJeaTh BiJ MPUPOAN HAMOBHIOBaYa, TUCHEPCHOCTI 1 (opmu ioro

HJaCTOK.



Now developed methods combining different components in one material that
combines the properties of the original components. It is extremely important
discovery was the discovery of the fact that the composite material is generally not a
simple combination of composite components. It turned out that it has its own, only
his inherent properties. These properties can be adjusted by changing the adhesion
between matrix and filler, the proportion varying between components, replacing one
another filler. Of great importance to achieve the specified properties CM with the
shape and size of the filler particles. The principles laid down in the methods of
obtaining composite materials make it possible to adjust their properties such as
strength, stiffness, elasticity, flexibility, heat resistance, abrasion, absorption,

electrical and other special properties.

In the patterns of change in the properties of composite materials many
similarities with the laws of structure formation in suspensions. The adhesion
between filler and matrix - the main condition for the CM. Lack of adhesion causes
the version that was used in ancient times: each component in the system is an
independent material. Adhesion promotes compaction of the matrix by the formation
of a denser surface layers at interfaces within. It provides transfer loads from one

another phase, resulting load is distributed between the two phases.

Prochnostnye properties soar through the formation of spatial grid of particles of
the dispersed phase. What anizodiametrychnishe form of particles, the concentration
at lower spatial structure is formed. Especially effective in this respect fibrous fillers,
which are used as reinforcing component, the bulk of the mechanical stress on
materials with the filler takes spatial grid with filler matrix transfers this burden of
proportion to the share and if it softer for the filler, it is in addition, as a shock

absorber.

Of strength, elastic and other mechanical properties of spatial grid, of course,

depend on the nature of the filler dispersion and shape of its particles.



Hampuknazn, miHepanbHI HAMOBHIOBAYl MiJABUIIYIOTh >KOPCTKICTH MaTepiaiy.
3pocTaHHsl JIUCIEPCHOCTI BOJIOKOH TMPHU3BOJAUTH A0 30UIBIICHHS MPY>KHOI
nedopmanii. KaydykomoniOHI HamoBHIOBaYl HaJalOTh Marepially €JIaCTHUYHICTD,
yIapHy MIlHICTh. Benuke 3HaueHHs 715 3a0€3ne4eHHs JOBroCTPOKoBoi ciryx6u KM
Ma€ 3HATTS BHYTPIIIHBOI HAMNpPyrH, CHPUSIOYOI TMEepeIyacHOMY pYyHHYBaHHIO
MaTepiany. Y OeTOHaxX BHYTPILIHIO HANPYry 3HWXKYIOTh 3a JIONOMOTOK0 BIOpalii npu
TBEPIHCHHI a6o nomaBanHi [IAP, y wMeTamB 1ie J0CSTa€TbCs BBEICHHSIM
cneniagbHuX MoAu(IKaTopiB (3a3BUYall MOBEPXHEBO-AKTUBHUX), Y TOMY YHCIHI
reTepoda3HUX BKIIOYCHb.

JIo KOMIO3UIIIHHUX BIAHOCATHCS MaTepialid, M0 OTPUMYIOTHCS METOJIOM
CIPSIMOBAHOI KpUCTaII3allli €eBTEKTUYHUX CTPYKTYp. MOHO- 1 OJMIKPUCTATIYHI HUTKH
a00 4YacTKM YyCepelMHI Marepialy yTBOPIOIOTHCS MPU TBEPAHEHHI PO3IUIABY 3
JOJIaBaHHSIM KaTaji3aTopiB KpHUcTaiizallii. TakuM MeTOJOM OTPUMYIOTh METAJICBI,
CKJIOKpUCTATIYHI MaTepianu (cimanniu), NesKi BUIU MiHEpaTbHUX OCTOHIB 1 KEpaMiKH.

Posrnsaemo aesiki KM Ha 0CHOBI pi3HUX MaTpHIlb 1 HalIOBHIOBaYiB. OJIHUMHU 3
nepmux OyJau OTpUMaHI KOMIO3ULIMHI MaTepiaiy 3 NOJIMEpHOI0 MaTpuleto. Jlo Hux
BITHOCSITCSA eyma 1 eOouim. llpuw BHUTOTOBIIGHHI TyMH pPa3oM 3 IHIIUMHU
KOMIIOHEHTaMH, 10 JOJAIThCS N0 KaydyKy, B SKOCTI HAalOBHIOBaua
BUKOPUCTOBYIOTh Caxy, SIKa PI3KO MIJBUILY€E MIIHICTh TyMU. OCOOJMBO BENIUKUH ii
BIUTUB HAa CHUHTETUYHI KaydyyKd, MIIHICTh Ha PO3TATYBAHHS SKUX 3pPOCTaE B
pe3ysibTaTi HamoBHEHHS caxer B 5-10 pasiB. 3aMmicTh 3BUYANHOI Caxi 1HO/II
3aCTOCOBYIOTH TaK 3BaHy OUTy cCaxy, M0 € BHCOKOJIUCIEPCHUM TiapohoOHUM
JTIOKCHJIOM KPEMHIIO.

EOGoHIT - TBepauii Marepiaid BUCOKOI MIIHOCTI. MaTpuis €0OHITY € CHIIBHO
BYJIKAHI30BaHUM CHUPHM KaydyKOM, a B SKOCTI HAOBHIOBAaYa 3aCTOCOBYIOTH CaXYy,
AHTPAIMTOBHIA MU Ta iH.

BojokHUCTI HamoOBHIOBaYl JIsi apMyBaHHS TOJIMEPIB BUKOPHCTOBYIOTH TIPH
BUTOTOBJICHHI ckioniacmukie. CKISTHE BOJIOKHO OTPUMYIOTh 3 PO3IUIABICHOTO CKJIa
[UIIXOM MPOJIaBJIIOBAaHHS PO3ILIABICHOI CKIIOMAcH yepe3 Puibepu, MpU PO3AUICHHI ii
CTPYMEHS MEPETPITOI0 NAPOI0, CTUCIIOK MOBITPSM, M1J I1€0 BIAIEHTPOBUX CHJI 1 TaK

Jadi.



For example, mineral fillers increase the hardness of the material. Increase fiber
dispersion leads to an increase in elastic deformation. Kauchukopodibni fillers
provide material elasticity, impact strength. Great value for long-term service KM is
the removal of internal stress, promoting premature degradation of the material. In
concrete reduces internal stresses by vibration during solidification or addition of
surfactants in metals is achieved by introducing special modifiers (usually

surfactants), including heterophase inclusions.

To include composite materials obtained by directional solidification of eutectic
structures. Mono and polycrystalline filaments or particles inside the material formed
during solidification of the melt crystallization with the addition of catalysts. In this
method are metal, sklokrystalichni materials (Sitall), some mineral concrete and
ceramics.

Consider some KM based on various matrices and fillers. One of the first
received composite materials with polymeric matrix. These include rubber and
Latinas. In the manufacture of rubber along with other components that are added to
the rubber is used as a filler carbon black, which dramatically increases the durability
of rubber. A particularly large impact on its synthetic rubbers, tensile strength which
increases as a result of filling soot 5-10 times. Instead of the usual soot sometimes

use so-called white carbon black, which is with fine hydrophobic silica.

Ebonite - solid high strength. Matrix is much hard rubber vulcanized rubber raw,

and is used as a filler carbon black, anthracite dust and others.

Fiberfill for reinforcing polymers used in the manufacture of fiberglass. The
glass fiber is produced from molten glass by forcing molten glass through dies, the
separation of the jet superheated steam, compressed air by centrifugal force and so

on.



3asie’)kHO BiJl MPU3HAYEHHS OTPUMYIOTh CKIITHE BOJIOKHO 3 TOBIIMHOIO HUTOK
20-50 MKM. VY CKJIOIUIaCTHKaX CKJIOBOJOKHO apMYyIOTh 3a3BHYall €MOKCHUIHUMU 1
nosiepipHUMHU CMOJIAaMH, 3 SIKUMHU 3a0€3IMeuyeThCa 3aJ0BUIbHA aare3is. MIIHICTD
CKJIOTJIACTUKA TIpU 3HAYHIM HOro JIETKOCTI Jocsira€ MimHOCTI cTam. I3
CKJIOIIJIACTUKIB BUTOTOBJISIIOTH TpPyOHW, Oaku, AeTaji JJisi aBTOMOOLUTIIB, JIITaKiB,
KOHTEWHEPH, BarOHH.

Xopomli  TEXHOJOTIYHI  BJACTUBOCTI  MalwTh  BOJOKHAa Ha  OCHOBI
ByTJIeL0(BYriisd, rpaduTh). BoHH MatoTh BUCOKY MILHICTh, MOXKYTh OyTH OTpUMaHI1
ny’kKe TOHKHMH. ByTrierneBi BOJIOKHA JeIieBl 1 JOCTYIHI, HUMH HAIOBHIOIOTHCS
Matpulll pizHoi mpupoau. KM, 1mo ckiagaeTbes 3 HUTOK TpadiTy 1 MOB'S3aHUM
€MOKCHUIHOIO CMOJIOK), TEPMOCTIMKUM 1 KUCIOTOCTIMKHI, BiH 3aCTOCOBYETHCS MJISI
NesKuX jeTaneil paker. Hutkn rpadirty, mo MarmTh MUTOMY MOBEpXHIO 3x 10% /kr,
MalOTh 9yJIOBY BJIACTHUBICTh. 3 HUX BUTOTOBJISIOTH CICKTPOJIH, SIKi 37aTHI BUTATHYTH
po34rHEHE 30J10TO 1 HakonuTH 50 Kr 6iaropoaHoro Merainy Ha 1 xr BojokHa. [licis
HACUYCHHS 30JI0TOM BYTJICIh BHIAIIOIOTH, 1 30J0TO 3aJUIIAETHCA B 3JIMBKaX.
[Toxi6uwmit enextpomizep maibke B 100 pasiB kpailie BaHH 3 TUIOCKHUMH €JIEKTPOJIaMU 1
JI03BOJISIE OLTBII ITOBHO BUTSTHYTH 30JIOTO.

Y MeranmeBHMX KOMIO3MUIMHMX Marepiajax B SKOCTI HANOBHIOBAylB
BUKOPUCTOBYIOTh TOPOIIKK 1 BOJIOKHA pi3HOr0 moxokeHHs. [lupoke mommpeHHs
oTpuMasu MeTaieBi BojokHa W, Mo, HepkaBirodiil cTali, BoJiokHa 3 okcuiiB Al 1 B,
kKapOigy Si Ta iH. 3aCTOCOBYIOTBCS MEXaHIYHI CHOCOOM OTPHUMAHHS METAJICBUX
BOJIOKOH, JIpOTH, IO TMOJIATalOTh B MPOCTATaHHI, a00 Hapi3yBaHHI METaJIeBOi
CTpyXKH. BOJIOKHA JIETKOTUIAaBKAX METATIB OTPUMYIOTh 3 iX PO3IUIABIB METOIOM
¢dboHTaHYBaHHS, PO3MUIICHHSM CTUCIUM TIOBITPSIM Ta 1H.

OcHOBHA CKJIQAHICTh Y BHpPOOHHMITBI MeTaneBux KM mojsrae B ToMy, IO
HEOOX1THO 3a0€e3MeUUTH PIBHOMIPHUM PO3MOMAUI MOPOIIKY a00 BOJIOKHA B 00'eMi
matputi. [Ipuknagom meraneBoro KM e cneuennii amrominieBuii marepian CAIl,
AIIOMIHIHN, 10 €, 3MIIHeHUI aucnepcHuMU dactkamu Al,Os;. Marepian mae BEIHKY
OUTOMY MILHICTh 1 TEIJIOCTIMKICTh, 3aBJISAKHM YOMY 3aMIHIOE€ HEpXaBIIOYl CTald B

aBiarlii, aTOMHIM TEXHII 1 XIMIYHIA POMHUCIIOBOCTI.



Depending on the purpose of receiving glass fiber strands with a thickness of
20-50 microns. In fiberglass fiberglass reinforced epoxy and usually polyester, which
provided satisfactory adhesion. The strength of fiberglass with considerable ease up
his strength steel. Made of fiberglass pipes, tanks, parts for cars, aircraft, containers

and railway cars.

Good technological properties are based on carbon fibers (carbon, graphite).
They have high strength, can be very subtle. Carbon fibers are cheap and available,
they are filled with a matrix of different nature. KM consisting of graphite yarns and
related epoxy, heat-resistant and acid resistant, it is used for some parts of rockets.
Threads graphite with a specific surface 3 x / kg, with excellent properties. Of these
electrodes are made that are able to extract dissolved accumulate gold and precious
metal 50 kg per 1 kg of fiber. After saturation of the carbon burn gold and gold
bullion remains. Such an electrolyzer almost 100 times better bathrooms and flat

electrodes can more fully extract the gold.

In metal composite materials are used as filler powders and fibers of different
origin. Widespread metal fibers W, Mo, stainless steel fiber with oxides of Al and B,
Si carbide and others. Used mechanical methods of obtaining metal fibers, wires are
to strike or cutting metal chips. Fusible metal fibers derived from them by melt

flowing, spray compressed air and others.

The main difficulty in producing metal KM is the need to ensure equitable
distribution of powder or fibers in the bulk matrix. An example is a sintered metal
KM aluminum material CAP, aluminum, which is reinforced with dispersed particles
of AI203. The material has a high specific strength and heat resistance, thus

replacing the stainless steel in aviation, nuclear engineering and chemical industries.



3a ngomoMorow enekTpodopesy 1 €NeKTPOdi3zy OTPUMYIOTH KOMITO3HUIIIHHI
METaJIONOJIIMEPH] TTOKPUTTS 1 MaTepiain. Y METaJONOJIMEPHUX MOKPUTTAX 3aXUCHI
BJIACTUBOCTI MOJIMEPIB JOMOBHIOIOTECS METAJIEBUMHU, IO JI03BOJISIE PErYJIIOBATH X
€JICKTPHUYHI 1 MarHITHI TApaMETPH.

[loeqHaHHA TO3UTUBHUX BJIACTUBOCTEH METANIB 1 TOJIMEPIB 3HAXOIUTH
3actocyBaHHd B KM g cyxux wmactwin. Tak, ¢rTopormmact Mae HHU3bKY
TETJIONMPOBIAHICTD 1 3HOCOCTIHKICTh. DTOpOIIACT y Mo€IHaHH] 3 OPOH3010, MITIO 1
HAIIOBHIOBAYEM € IIPEKPACHUM CYXHUM MaCTHJIOM.

Meroau KoJoigHOo1 XiMii 1HOAI € €IUHUMM JJIsI BUPIIICHHS ACAKUX TCXHIYHUX
3aBaaHb. [loenHanHs cegumeHTanli 3 enekTpodope3oM J03Boisie  (HOpPMYBaTH
HOKPUTTS JIFOMIHO(QOPIB Ha €KpaHaxX €JIEeKTPOHHO-NPOMEHEBUX TPYOOK 1 OKCHUIHUX
3'€lHaHb B YYTJIMBUX €JIEMEHTax raszoaHaiizatopiB. Kommo3uiiiiHi MOKpPUTTS Ha
OCHOBI OKCHJIIB XpOMY 1 TUTaHY OTPUMYIOTHb €JIEKTPOOCAHKEHHAM 3 cycrnensiil. Ll
MOKPHUTTS ITABUIYIOTh 3HOCOCTIHKICTD 1 JJOBIOBIYHICTh MAIIIMH 1 MEXaHI3MiB.

Jlo Tepnkux MarepiajliB HaleXaThb TINC 1 TaK 3BaHUN nopmianoyemeHm.
OcraHHill € CyMIIIIIO MiHEpaJIbHUX peuoBUH, 110 MicTuTh Ca0, SiO,, a Takox Al,03
n Fe,03, rinc i akTUBHI J100aBKW. HaliBa)kKJIMBIII BIACTHBOCTI MOPTIAHIIEMEHTA -
IiJBHINCHA MIITHICTh, TBEPAICTh, BOJOCTIMKICTh 1 MOPO3OCTIMKICTh - POOJISTH HOTO
OCHOBHHMM MarepiajoM Jyisi OETOHHUX MOKPUTTIB aBTOMOOUIBHUX JIOPIr, 3JIITHO-
NOCAI0YHUX CMYT aepOJAPOMIB 1 IHIIUX OyA1BHULITB.

Benuke mpaktuyHe 3Haue€HHS Mae acanbT - cymim OITyMy 3 MOJAPIOHEHUMU
MiHEpaJIbHUMU HallOBHIOBauYaMH (I1ICKOM, FpaBi€eM, 1Ie0eHEM).

Huni BimOyBa€eThcsl CBOEPIAHE BIIPOIKEHHS KaM'SHOTO CTOMTTS. HOBOTO KUTTS
HaOyBa€e Kepamika, 110 OTPUMYETbCA 3 TJIMHU. 3 KepaMiKM MO>XKHA BUTOTOBIISTH
JBUTYHHM BHYTPILIHBOTO 3TOPaHHs, €Taial aBTOMOOLIIB 1 HABITh ABUTYHH IS JTITAKIB.
VY Anonii BUTOTOBJICHI KepaMidHI JBUTYHHU JJISI MaJIOJITPAXXHUX aBTOMOOLTIB, SKi
3natHi npaioBaT npu 1000°C 3 BUKOpUCTaHHIM BaXKUX Gpakiii HaQTH.

[upoke 3actocyBanHs 3HaxoAsATh KM B kocmiyHux TexHozdorisix. KM
BUKOPUCTOBYIOTHCS JIJIsi CTBOPEHHSI KOCMIUYHHUX amapariB 1 X By3JIiB, IBUTYHIB, OJISTY

KOCMOHABTIB, YUCJICHHUX MPUIIAJIIB 1 TONOMIKXHHUX MPUCTPOIB.



Using electrophoresis and electrolysis are metalopolimerni composite coatings
and materials. In metalopolimernyh Protecting metal properties of polymers are

complemented to regulate their electrical and magnetic parameters.

The combination of positive properties of metals and polymers is used in the
CM for dry oils. Thus, PTFE has a low thermal conductivity and durability. PTFE is

combined with bronze, copper and filler is an excellent dry lubricant.

Methods Colloid sometimes the only solution to some technical problems. The
combination of sedimentation electrophoresis coating allows you to create phosphors
on the screen cathode ray tubes and oxide compounds in sensitive cell analyzers.
Composite coating based on oxides of chromium and titanium are electrodeposition

of suspensions. These coatings increase wear resistance and durability of machines.

By binding materials include plaster and so-called Portland cement. The latter is
a mixture of minerals containing CaO, SiO2, Al203 and a Fe203, gypsum and
supplements. The most important properties of Portland cement - high strength,
hardness, water resistance and frost - make it the main material for concrete

pavement of roads, runways of airfields and other construction projects.

Great practical importance asphalt - a mixture of bitumen and crushed mineral
fillers (sand, gravel, crushed stone).

Today is a kind of revival of the Stone Age. New life becomes ceramics derived
from clay. Ceramics can produce internal combustion engines, car parts and even
aircraft engines. In Japan, made of ceramic engines for small cars that are capable of

operating at 1000° C using heavy oil fractions.

Are widely used in space technology KM. CM used to build spacecraft and their

components, engines, clothing astronauts, numerous devices and assistive devices.



Taxk, opOiTasbHi cTaHIlii o0muTI O6araTomapoBoro, 3podsenoro 3 KM TkaHuHOIO
€KpaHHO-BakyyMHOi 13ouismii. Ll TkaHWHa TpuBajIuMii 4Yac BUTPUMYE NEpenaau
TEMIIEpaTyp, Al COHAYHOIO 1 IHIIMX BHUIPOMIHIOBAHb, CIY>)KHTb Oap'epoMm IS
METEOPUTIB.

[le B 1933 pomui B pakeri I'MUP/I- 09 3acTocoByBanocs Tak 3BaHE TiOpuHE
nanuBo, sike Oyno reaeM. OKpiM NadbHOrO 1 OKMCHMKA, 7S 1HTeHCU(IKALli TOPIHHSA
JI0J1aBaBCsl METAJIEBUN MOPOIIOK, a JJisi YTBOPEHHS TeNI0 - 3aci0, M0 KEIATUHYE.
[lanuBo pakeT BUXOAWJIO 13 3aryuieHoro kaHioiuio OEH3WHY, a OKHCHHUKOM
CIIy’)KMB PIOKUNA KHCeHb. HUHI BUKOPHCTOBYETHCA TBEpJAE PaKETHE MalMBO: BOHO
OesreuyHe, JIETIIE TPAHCIOPTYEThCA 1 30epiraeTbcs, MPOCTIIIE B EKCILTyaTarii.
Heopraniununii OKHCHMK TaKMX TMalvB, HAaNpUKIaJ MepxjopaT aMoHilo, 1
BHUCOKOJIMCTIEPCHI TTOPOITKH METaliB (JYacTille 3a aJloMiHIN), CKIIaJal0Th JUCIIEPCHY
dazy. HucnepciitHum cepegoBuiieM, 1o 3aimae 10-20% o0'eMy, CIyXUTh NalbHE -
Kay4dyKd, CMOJIM, TIoJiiMepu. JIJisi peryinroBaHHS TOPIHHA JOJAI0Th TUIACTH(IKATOPH,
karamizaropu 1 [IAP. Kayuyku, cMonu 1 mojiiMepu MOXYTh OJHOYACHO TpaTH POJib
€THAJTHbHUX PEUYOBHH.

BucokoaucnepcHi MOPOIIKKA METajiB IMiIBUINYIOTh €HEPTETHYHI MOKIUBOCTI
TBEpAUX TMAajUB, aje iHOAI YCKJIQJHIOIOTH Mpoiec TopiHHs. Tak, MarHiid 3gaTHHAN
BUIIAPOBYBATHUCS; HA MOPOIIKAX aJIIOMIHIIO, OEpHIII0 1 ACSIKUX IHIIMX METajiB
YTBOPIOETHCS IIAp OKCHUIY, IO €KpaHye i mnopomkiB. CremianbHi J00aBKU B
NaJIMBO 3aMo0iraloTh IIMM HETATUBHUM BJIACTUBOCTSIM METAJICBUX MOPOIIIKIB.

VY amepukaHchkux kopaOmsx tumy "llaTTn" 3MoHTOBaHI 1Ba JABUTYHH Ha
TBepAOoMY mainuBi. L{i ABUTYHU BUKOPUCTOBYIOTH SIK MPUCKOPIOBAUI MOJIBOTY KOPAOIIs
micisi crapTy. TBepae MNaluBO € AUCHEPCHOI0 CHUCTEMOI0, 10 MicTUuTh 70%
nepxJyuopary ajaroMidio, 16% amoMiHieBOTO MOpomIKy, 12% cremnianbHOro Kayuyky 1

2% 1HIIUX KOMIIOHEHTIB.



Thus, space stations covered with multilayer made from KM cloth screen-
vacuum insulation. This fabric can withstand long-term temperature changes, the

effect of solar radiation and the other serves as a barrier to meteorites.

In 1933, a rocket HYRD- 09 used a so-called hybrid fuel which was gel. In
addition to the fuel and oxidant, to intensify the burning metal powder was added,
and for gel formation - means that zhelatynuye. Fuel Rocket came out with rosin
gelled gasoline and liquid oxygen oxidant served. Currently used solid rocket fuel, it
Is safe, easily transported and stored, easier to use. Inorganic oxidant such fuels, such
as ammonium perchlorate and superfine powder metal (usually aluminum), are
dispersed phase. Dispersion medium, occupying 10-20% of the volume, is fuel -
natural rubbers, resins, polymers. To adjust the combustion adding plasticizers,
surfactants and catalysts. Rubber, resins and polymers can simultaneously play the

role of binder materials.

Superfine Metal improve energy potential of solid fuels, but sometimes difficult
process of combustion. Thus, magnesium is able to evaporate; for powdered
aluminum, beryllium and some other metal oxide layer is formed, the screening effect
powders. Special additives in the fuel to prevent these negative properties of metallic
powders.

In American ships such as "Shuttle" two engines mounted on solid fuel. These
engines are used as accelerators flight spacecraft after launch. Solid fuel is dispersed
system containing 70% aluminum perchlorate, 16% aluminum powder, 12% special

rubber and 2% other components.
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