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JIO®LIbHI CUCTEMHU. KOJOIJHI NMOBEPXHEBO-AKTHUBHI
PEYOBHUHHA

IlepeBaxxna OUIBLLIICTD 3011B € reTEPOr€HHUMH 1
TEPMOJIMHAMIYHOHEPIBHOBAXKHUMU cucTeMaMu. [IpoTe iCHYyIOTh cuCTeMH, [KI B
OJTHAX YMOBaX MOXYTb OyTH ICTHHHUMHU PO3YMHAMH, a B IHIIIUX CTAIOTh 30JISIMHU,
CTPYKTYpPOBaHUMH pifuHAMU a00 HABITh JparisiMd . Taki CHCTEeMH 3BOPOTHI 1
TEPMOJIMHAMIYHO PIBHOBAXKHI:iCIMUHHUL POZUUH<>30Ib<>0Pallb.

Jlist Toro, mo0 cTaBes mepexij 3 OJHOTO CTaHy B 1HIIWNA, HEOOXITHO 3MIHUTH
KOHIIEHTpAIlI0 PO34MHy, Temreparypy, pH abo BBecTH B cUCTEMY €IEKTPOJIIT.
3MIHIOIOYM YMOBH ICHYBaHHSI CUCTEMH, MOXHA OTPUMYBaTH a00 ICTUHHI pO3YMHU
3 MOJICKYJIIPHOIO MIpPOIO JIUCIEPCHOCTI, ab0 TeTepOreHHi, YacTKH SKHX €
arperataMmi, IO CKJIaJarOThcs 3 0Oararbox MoOJekyd. Taki d9acTku, Moai0HO
€JIEKTPOHEUTPAIIBHUM YacTKaM B TiApo(OOHUX CUCTEMaX, HA3MBAIOTh MilLEIaMHU.
[IpoTe Ha BiAMIHY BiJ MiIled B 30JI5IX BOHH TEPMOJMHAMIYHO CTaOlIbHI 1 HE
3MIHIOIOTBCSL 0 TUX Mip, MOKHU MiJl JI€I0 30BHIMIHIX YMHHUKIB HE 3MICTUTBCS
piBHOBara, B skiil 3Haxoawnacs cuctema. CTIHKICTh MIllel XapaKTepU3yeEThCs
MIBUKICTIO TUCOITIallii, TOOTO CEpeHIM YacoM nepeOyBaHHS MOJIEKYJIH B MIIIEi.

Jlo cucreM, B SIKMX CIIOCTEPIralOThCsi OOOPOTHI MEPEXOAr MOJAIOHOTO poAdy,
BIJIHOCATBHCSA BOJHI po3umHH Oarathox I[IAP, Hampmknan, munaa 1 MEIIOIOIIOHI
PCUOBHMHH , @ TAKOXK PO3UMHHU TaHHUHIB ( JyOUTbHMX PEUOBHH) 1 ICIKUX OapBHHKIB.
[{i po3unHM, SKIIO B HUX MICTITHCSA YAaCTKH, IO CKJIAAIOTHCS 3 BEJIMKOIO YMCIIa
MOJIEKYJI, 3 TOBHUM MTPaBOM MO3KHA BITHECTH JI0 IOQDINbHUX CUCTIEM.

Panime pedoBuHU, 10 JAlOTh Taki PO3YMHU, HAZUBAIU HANIGKOLOIOamu(du
cemixonoioamu). Ilpote neit TepmMiH He MOYKHA BU3HATH BIAJIHIM.

OCKITbKM MHWJIO € HaWOUIbII THUIIOBHM MILEISIPHUM KOJOIZOM 1 IIUPOKO
3aCTOCOBYETHCS B TEXHIUI 1 MOOyTi, BiacTuBocTl MiuensipHux [TAP posrisaemo,

T'OJIOBHMM YMHOM, Ha HpI/IKJ'IaI[i TaKHUX CHUCTCM.



LYOPHILIC SYSTEM. COLLOID SURFACTANTS

The majority sols are heterogeneous and termodynamichnonerivnovazhnymy
systems. However, there are systems that in some circumstances may be true
solutions, while others are zolyamy, structured fluids or even jelly. These systems

are reversible and thermodynamic equilibrium: true solution<—zol<drahl true.

To there was a transition from one state to another, you must change the
concentration of the solution, temperature, pH or type in the electrolyte. By
varying the conditions of life of the system, or you can get the true solution with a
molecular dispersion measure, or heterogeneous, which is the proportion of units,
consisting of many molecules. These particles electrically like particles in
hydrophobic systems, called micelles. However, unlike in the micelles are
thermodynamically stable sols and they do not change as long as under the
influence of external factors not shift the equilibrium in which the system was. The
stability of micelles characterized dissociation rate, ie the average time spent
molecule in a micelle.

To systems in which there are reversible transitions of this kind include
aqueous solutions of many surfactants, such as soaps and mylopodibni substances
and solutions tannins (dubilnyh substances) and some dyes. These solutions, if they
contain particles consisting of a large number of molecules can be rightfully
attributed to the lyophilic systems.

Earlier substances that give these solutions, called napivkoloyidamy (or
semikoloyidamy). However, this term can not be considered successful.

Because soap is the most typical micellar colloid and is widely used in
engineering and life properties of micellar surfactant consider mainly as an

example of such systems.



OcHogHi nonamms i knacugikauia miyeaapnux INAP
Minenspunii  [TAP xapaktepusyrorbesi, moaioHo no ycix I[IAP, wmamnoro
ICTHHHOIO PO3YMHHICTIO 1 3JaTHICTIO 3HMXKYBAaTW MDK(a3HEe HATATHEHHS B

po30aBiIeHUX PO3YMHAX BHACTIAOK acopOrii 1 opieHTaIli MOJIEKYJl Ha MOBEPXHI

posmoainy. Ilpore pazoM 3 UM Mpu JAESKIM KOHIICHTpAIli - KPUTUYHIN
KOHIIeHTpalii Mineno yrBoptoBaHHs (KKM) - B po3uMHi MNOYMHAIOTH
YTBOPIOBATUCS arperatd MOJIGKYJ - MIleJId, BHACHIJOK 4YOro 3arajbHa

po3uuHHicTh [TAP, 00yMOBieHa yTBOpPIOBAHHSM pPa3oM 3 ICTUHHUM TaKOX 1
KOJIOITHOTO PO3YMHY, PI3KO 30UIBIIYETHCS, TOAl SIK MOJEKYJSIpHa PO3YMHHICTH
3QJIMIIIAETHCS He3MIHHOMO 1 piBHOIO KKM.

Ilns Ttoro, mo6 IIAP Oyna 3matHa yTBOprOBaTH Milleid, BOHA IMOBHHHA
3aJJOBOJIbHATH JBOM BHUMOraM - 3 OJHOro OOKy, MaTH JOCUTh BEIUKUN
BYTJIEBOJHEBUN pajJMKai, M0 3HU)KYE PO3UYMHHICTH Yy BOMI, a, 3 IHIIOI - MaTu
JIOCUTh CWJIbHY TMOJSIPHY TPYyIy, CHPUAOYIN Horo pozuunnocmi. 1liii BUMO3i
3a10BONIBHSIOTH He yci [TAP. Hanpukman, s roMOJIOTIYHOTO psany amiaTHaHrX
CIIUPTIB MIIIEIOYTBOPIOBAHHS 30BCIM HE XapakTepHo. [Ipu npoMmy 1iis 3'eqHaHb 3
YHICIIOM BYTJICLIEBUX aTOMIB MEHILIE CEMH MIIEJIOyTBOPIOBAHHIO 3aBakae Maja
JIOB)KMHA BYTJIEBOJHEBOTO pajJuKkana, a Jyuisi OUIbII BUCOKHUX TOMOJIOTIB -
NOPIBHSAHO HM3bKa TIAPOQPUIBHICTH MNOJAPHOI rpynu. Bigomo Takox, mo ans
Oarateox wminensipaux [IAP, wanpukmam, s OKCHETWIHOBAHMX CIHUPTIB,
HE3aJIeKHO B1Jl YMCIIa OKCUETHJIEHOBUX T'PYIl, TOOTO BiJ MOJAPHOCTI TiApOdUILHOT
YaCTUHU MOJIEKYJIH, MIIEJIOyTBOPIOBAHHS CTa€ MOJKJIMBUM JIMIIE TMPH JOBXKHHI
BYTJIEBOJIHEBOT'O pajuKaa, [0 MepPeBUILYy€E 7-8 ByIJIELIEBUX aTOMIB.

Miminenspuux [IAP BiamoBigHO 10 0coOJMBOCTEN Oya0BHM 1X MOJEKYJ
MPO3AUIAIOTHCS HA HACTYITHI TPYIIH:

1. Awuionni IIAP nuccomiiolOTh y BOJi, YTBOPIOIOYM HETATUBHO 3apsKeHI
noBepxHeBo-akThBHI 10HM. [lpm ancop6uii Takux ITAP mnoBepxHs HaOyBae
HeraTuBHUM 3apsaj. HaiiBaxiuBimmmu npeactaBHukamu 1iel rpynu ITAP minen e

MULO 1 conti cynvgoxuciom.



Concepts and classification micellar SAS
Micellar surfactants are characterized, like all surfactants true low solubility
and ability to reduce interfacial tension in dilute solutions because of adsorption
and orientation of the molecules on the surface distribution. But with it at some
concentration - critical micelle concentration produce a (CCM) - a solution begin
to form aggregates of molecules - micelles, resulting in total surfactant solubility
due to produce a with a true colloidal solution also dramatically increased, whereas

the solubility of molecular unchanged and equal CCM.

To SAS was able to form micelles, it must satisfy two requirements - on the
one hand, have a very large hydrocarbon radical, which reduces the solubility in
water and, on the other - have a very strong polar group, contributing to its
solubility. This requirement does not satisfy all of South Africa. For example, the
homologous series of aliphatic alcohols mitseloutvoryuvannya not typical. Thus
for connections with the number of carbon atoms less than seven
mitseloutvoryuvannyu prevents small length of the hydrocarbon radical, and for
higher homologues - relatively low hydrophilic polar groups. We also know that
many of micellar surfactants, such as for oxyethylated alcohol, regardless of the
number oksyetylenovyh groups, ie the polarity of hydrophilic molecules
mitseloutvoryuvannya is possible only when the length of the hydrocarbon radical

exceeding 7-8 carbon atoms.

Micellar SAS under the structural features of molecules are divided into the
following groups:
1. Anionic surfactants dissociate in water to form a negatively charged
surface-active ions. When the adsorption of surfactant surface becomes
negatively charged. The most important representatives of this group surfactant

micelles are cute and sulfonic acid salts.



3BUYAilHE MWJIO € CUUIK0 HAaCHUYEHUX 1 JESKMX HEHACHYEHUX KapOOHOBHUX
kucaoT. KonoigHi BIacTUBOCTI MPOSIBISIOTBCS TUIBKM y COJEH TUX JKUPHHUX
KHUCIIOT, Y SIKMX YMCJIO ByrjeneBux atoMmiB He MeHiie 10 1 He Ouibme 22. Comi
HU3bKOMOJIEKYJISIPHUX KUPHUX KHUCJIOT 3aHAATO J00pe PO3UMHHI y BOAl, 1100
MPOSIBJISITH BKa3aHl BJIACTUBOCTI B MOMITHOMY cCTyreHi. Coill JKUPHUX KHUCIOT 3
YHUCJIOM BYIJICLIEBUX aTOMIB OlibIle 22 MPAaKTUYHO HEPO3UHUHHI Y BOI.

JIns  TeXHIYHMX IJICH HaWOUIbIle 3HAYCHHS Ma€ HaTpi€BE  MHIIO

NAnLMIMUHOBO! (C15H3;COONa),

gg é{ g é g g cmeapunoeoi(C17HzsCOONa) i HeHacudeHOT

7 ? ?777 7? oneino8oil (C17H33CO0Na) KHUCIIOT, 1110

g g g g g g g g OTPUMYIOTBCS Y BEJIMKUX KUIBKOCTSX 3 TBAPHHHHUX

7 7 7 7 ? ? 77 XKupiB. Mwima 3 ABO- 1 TPhOXBAJICHTHUMH
kationamu (Ca, Mg, Al- )Hepo3uuHHi y BOji, aie

Puc. 5.1 Cxematnyna dynosa

oW Ene A TRl YTBOPIOIOTH KOJIOITHI CHCTEMH Yy BYTJIEBOJHEBHUX

cepenoBuiax. BOHM  BHUKOPHUCTOBYIOTHCS B
KOHCHCTEHTHUX MacTWJaX Ha MiHEpaJdbHIM OJii, a TakoX s cTadimizamii
eMyJIbCiil 2-To poay.
3BUYaitHe MPOJA)KHE MUJIO MICTUThH BEJIHMKY KUIBKICTh BOJM, JOMIIIKH PI3HUX
PEYOBUH, Y TOMY YHCII 1 €IEKTPOMITIB. UUCTE MUIIO MOKHA BUAUIUTH 3 PO3YMHIB B
KpuctaimivaoMy Buai. Kpucramm mmia, sk moka3zaB peHTreHorpadiuHmii aHami3,
MaroTh IIapyBaTy OyJOBY, HPUYOMY MOJICKYJIH Yy OIMOJEKYISIPHHX IIapax
3BEpPHEHI OJWH JO OJHOro HenoysspHUMH KiHigMu(Man. 1.1). Ilpu ubomy
MOJICKYJIM, 3a3BHYai, PO3TalllOBaHl MiJ TEBHUM KyTOM JO IUIOIIMHHU, B SKIH
JSKaTh MOJISPHI TPYIIH.
Mutouy nif0 MamTh HE JHIIE COJI JKHPHUX KHUCIIOT, ajle 1 coil
HadTeHoBUX KUCIHOT. Lli comi MicTATbCS B MIIIOHA(TO- IPOIYKTI, IO OTPUMYETHCS
IIPY OYMIIIEHHI racy i COJIspOBOi OIii.

Jlo konoinuux I[TAP, Takux, 110 MICTSITh B SIKOCTI aKTUBHOI I'PYIIU CYI1b0-2pyny,
CJIIJI, B MIEPILY YEPry, BIIHECTH COJII BACOKOMOJIEKYJISIPHUX CYIb(OKUCIOT
3aranbHOi OyoBu C,H>,.1S03M - ankincynbdonatu abo C,H,,.1CsH4S0sM-
ankinapuicynasdonaru(ne M - Na*, K ,NH,).



Normal soap is a salt of saturated and unsaturated carboxylic acids some.
Colloidal properties are manifested only in salts of fatty acids, in which the number
of carbon atoms of not less than 10 nor more than 22 low-salt of fatty acids too
readily soluble in water to show these properties in a marked degree. The salts of

fatty acids with the number of carbon atoms over 22 practically insoluble in water.

For technical purposes most important sodium soap of palmitic
(C15H3;COONa), stearic

(C17H3sCOONa) and  unsaturated

gggggggg oleic (C17H33COONa) acids obtained
??777777 in large amounts of animal fats.
Sweetheart of two- and trivalent

gggggggg cations (Ca, Mg, Al-) insoluble in
77777?77 water, but form a colloidal system in

hydrocarbon environments. They are

used in grease on mineral oil and to stabilize emulsions 2nd race.

Average corrupt soap contains a large amount of water impurities of various
substances, including electrolytes. Clean soap can be separated from the solution in
crystalline form. Crystals soap, as shown by X-ray analysis, have a layered
structure, and molecules in bimolecular layers facing each other nonpolar ends
(Fig. 1). This molecule is usually located at a certain angle to the plane, which are

polar groups.

Cleaning action are not only salts of fatty acids, but also salts of naphthenic
acids. These salts are in mylonafto- product obtained by purification of kerosene
and oil solyarovoyi.

By colloidal surfactant such containing as an active group sulfo group should, first
of all, include salts of high-sulfonic common structure C,Hz,.1S0;M- alkyl or
CHan+1CsH,S0sM- alkylarylsulfonates (where M "Na ™, K™, NH4 ™).



Cromn K BITHOCATBHCS COJI  alKiI3aMeIIeHHbIXHA(TaTIHCYTB(OKUCIOT,

HaIpUKJIaJl, HaTpi€Ba Ciib 130-0yTiTHADTATIHCYIb(POKUCTOTH:

<CH3
H,— CH
O ? CHs

CIIoyKH OCTaHHBOTO TUITY B TEXHIIll HA3UBAIOTh HEKAIAMU.

B sxocti I[TAP HuHI mupoko 3acTOCOBYIOTH Cyibdoedipu BUIUX CIHUPTIB, a
TakoX 1x comnl C,H,,.;-0-S0;M.

OCKUIBKH CyJb(OKUCIOTH € CHWIBHUMHU KHCIOTaMHU, HE JHIIe iX coil 3
OJTHOBAJICHTHUMHU KaTiOHAMH, a TaKOX 1 cami CyJIb()OKHCIOTH JOCUTH J00pe
PO3UMHHI Yy BOJI 1 YTBOPIOIOTH BOJHI PO3YMHU 3 YycCiMa XapaKTEPHUMH
BJIACTUBOCTSAMU "MUIBHUX" po3uuHiB. lle € BaxiMBOIO mepeBaroio CyiabHoMMI
nepen 3BUYaiiHUM MUJIOM, OCKIJIBKU JI03BOJISIE€ 3aCTOCOBYBATH 1X B JKOPCTKi BO/II
1 HaBITh B KHCJIOMY CE€pPEIOBHIIII.

2. Kamiouni IIAP, nucouiooydd y BOAl, YTBOPIOIOTH MOBEPXHEBO-aKTHUBHI
katioHu. 3 po3unHiB Takux [IAP noBepxHero ancopOy0ThCsa KaTIOHH, 3apsKa0un
il mo3uTUBHO. Y 0araThoX BHUIIAJIKaX 1€ Ma€ MPAKTUYHUN iHTEpec. Tak, MO3UTUBHO
3apsHKeH] YacTKu aucrepcHoi (as3m, cradimizoBani Ttakumu [IAP, BuOipkoBO
TIOTJIMHAIOTHCSI(3B'I3YOTHCS) 3 MPOCOYYBAIBHOI BaHHU HETaTHUBHO 3apsKCHUM
POCJIIMHHUM BOJIOKHOM Habarato OUIbII IHTEHCUBHO 1 TMOBHO, YMM HETaTUBHO
3apsKEeH] YacTKH, cTabii3oBaHi aHioHHUMHU [TAP.

Jlo xaTionnux I1AP BigHOCSTBCS:

a) COJIl TMEPBUHHMUX, BTOPUHHUX 1 TPETHHHUX alipaTHUHUX 1 apOMATHIHUX
aminiB. [lpuknagom Ttakux ITAP Moxke CIy)KUTH  OKTOJCHMJIAMOHIIO XJIOPH/I:
Cy5H3,NH;Cl.

[HmM mpukiagom Takux kosoigHux [TAP € nupinuHOBI CHONyKH, 3aMillIeH1

y aToMa a30Ty, HaPUKIIAJ, HETUIMHPITAHIA XJIOPHUI.

Cl



This also includes the salts of alkyl-substituted naphthalenesulfonic acids, for

example, sodium iso-butilnaftalinsulfokisloty:

Q SO3Na
CHs
O HZ—CH<CH3

Compounds of the latter type in the technique called nekalyamy.

As SAS is now widely used sulfoefiry higher alcohols and their salts SN, *
1°0°SO;M.

Since sulfonic acid is a strong acid, not only their salts with monovalent
cations, and sulfonic acids themselves quite readily soluble in water to form
aqueous solutions with all the characteristics of "soap™ solutions. This is an
important advantage over conventional sulfomyl soap because it allows them to

use in hard water and even in an acidic environment.

2. Cationic surfactants, dysotsiyuyuchy in water, forming a surface-active
cations. With solutions of surface adsorbed surfactant cations, charging it
positively. In many cases, this has a practical interest. Yes, positively charged
particles dispersed phase stabilized following South Africa, selectively absorbed
(bound) with impregnating bath negatively charged plant fiber is much more

intense and full, the negatively charged particles stabilized anionic surfactants.

By cationic surfactants include:
a) salts of primary, secondary and tertiary aliphatic and aromatic amines.

Examples of such surfactants may be oktodetsylamoniyu chloride: CisH3NH;CI.

Another example of colloidal surfactant is pyridynovi compounds substituted

at the nitrogen atom, for example, tsetilpyridyniy chloride.

Cl



0) coul AJIKUII3aMIIIEHUX aMOHIEBUX OCHOB, HaIpUKIaI,
HETUITPUMETUIIAMOHUIO  XJIOPUI:CisH33(CH3)3NCl.  Yei 1l pedyoBUHM Yy BOJII
posnanarThes Ha aHioHU Cl - 1 KaTIOHU BIATIOBITHO:

R,NCI <>R,N" + CI.

OpHouacHa MPUCYTHICTh B PO3YMHI KaTioHHUX 1 aHIOHHUX [IAP 3a3Buuait
HEMOXXJIMBA, OCKUIBKM B TaKOMy pO34YMHI 3 BEJIMKOTO KaTiOHa 1 aHioHA
YTBOPIOETHCS TyKE CIa00AMCOLINOBAHA CUIb 3 BEJIUKOI MOJIEKYJISPHOIO Macolo,
MPAKTUYHO HEPO3ZYMHHA Y BOJII.

Karionni ITAP - HaiiO1s1b1I TOKCHYHI 1 HAMEHII O10JIOTTYHO HECTIHKI 3 ycCiX
[TAP; iX 4acTo BHUKOPHUCTOBYIOTH SIK OakTepuUuIHI, (QyHTIOUAHI, Ae3UH(DIKYIOUl
PEYOBHHHU, 1IHT10ITOPH KOPO3ii.

3. Ameponimui  IIAP wmicTaTh 1Bl (YHKIIOHANbHI TPYNH, OJHA 3 SKUX MAae€

KUCIIOTHUHM, a I1HIIa OCHOBHHUM XapaKTep, HaMpUKIal, KapOOKCUIbHY 1

amiHorpymy. 3anexxHo Big pH cepenoBumia amdonitHi [IAP nposBisioTh

AHIOHAKTUBHI A00 KaTIOHAKTHUBHIBJIACTUBOCTI:

AHioHOaKmMueHi snacmusocmi KamioHoakmueHi enacmueocmi
RNH{(CH;),COO RINH(CH;)mCOOH KN Ha(CHa), COUH
fvxne cepedosule Kucne cepedosule

4. Heionocenni IIAP(HIIAP). 1le - pe4oBHHHU, MOJICKYJIH SIKAX HE 37aTHi JI0
mucoriamii. Jdudineai monexkynu Ttakux I[IAP 3a3Buyail cknagaroThes 3
JIOBIOTO BYIJICBOJHEBOI'O JIAHIIOXKKA 3 JIEKIJIbKOMa TOJISIPHUMHU, —ajie
HEIOHOTEHHUMHM TPyMamMH Ha KIiHII, 10 OOYMOBIIIOIOTH PO3YMHHICTH IHX
pedyoBHH. TakuMu Tpynamu 3a3BUYail € TiAPOKCHIBbHI abo edipHl TpynH.
Metonu iX OTpUMaHHS TPYHTYIOTHCSI Ha PEaKIIil MpHUETHAHHS €TUIICHOKCUTY
JI0 CHUPTIB, amiHIB, KapOOHOBUX KHCJIOT, ajKkijideHoraM 1 IHIIUMU
CIIOJTYKaMHU.

Hamnpukiaj, OKCHeTHIIbOBaHIAKUICIIMPTH CUHTE3YIOTh MO PEaKIIii:



b) ammonium salts alkylsubstituted bases, such as chloride
tsetyltrymetylamonyyu: CisHz3(CHs);:NCI. All of these substances in the water fall
anions CI - and cations, respectively:

R,NCI —-R,N "+ CI",

The simultaneous presence in solution of cationic and anionic surfactants is

usually not possible, because the solution of a large cation and anion formed a

slabodysotsiyovana salt of high molecular weight, practically insoluble in water.

Cationic surfactants - the most toxic and least biologically unstable in all of
South Africa; they are often used as a bactericide, fungicide, disinfectants,
corrosion inhibitors.

3. Amfolitni surfactants containing two functional groups, one of which is
acidic, the other main character, such as carboxyl and amino group. Depending on

the pH amfolitni South Africa show anionaktyvni or kationaktyvnivlastyvosti:

AHiOHOaKMuUeHi enacmusocmi KamioHoakmueHi enacmusocmi
RNH(CH;),COO ENH(CH)nCOOH KMNHy(CHy ), COLVH
fvxHe cepedosue Kucne cepedosule

4. Nonionic surfactant (NPAR). This - the substance whose molecules are not
capable of dissociation. Dyfilni molecules such pairs usually consist of long
hydrocarbon chains with multiple polar, non-ionic groups but at the end, which
determine the solubility of these substances. These groups are usually hydroxyl or
ether groups. Methods for obtaining them are based on the addition reaction of
ethylene oxide to alcohols, amines, carboxylic acids, alkylphenols and other

compounds.

For example, oksyetylovanialkilspyrty synthesized by the reaction:



IlepcriekTuBHUMU € OKCUETUJIHOBaHI1 KUPHI KHUCJIOTH
RCOO(CH,CH,0),H.Panukan R Moxe mictTuTH BiJ 6 10 18 ByrjeneBux aTomis, a n

MO’K€E 3MIHIOBATHCA B1JI J€KIJIBKOX OIUHHUI 0 CTAa.

CnH,n;;0OH + m CH, — CH, = CnHyn, 1(OCH,CH,),,OH
\O/

Cxemarnuno moisiekynu HITAB o3HauyaroTh TaAKUM YHHOM:

SO VA VAN

Byznesodopodruil padukan OxcuemuneHosull Nanuios

Puc.5.2 CxeMa HeioHorenHoro NAP

OKCHETHJIEHOBUI JIAHLIOI Ma€ €Ky TiApOo(]UIbHICTh BHACIIIOK B3a€MOIIT
e(ipHOro aroma KHCHIO 3 MOJIEKyJIaMU BoaU. PazoM 3 rupaTtHO3B’A3aHOI0 BOJIOIO
OKCHETUJICHOBHI JIAHITIOT, KU Ma€ JOCTaTHIO JOBXHHY 1 YTBOPIOE B PO3UYUHI
KITyOKH, 3B'sI3y€ BOJY TakoX 1 3a paxyHoK edekty eHrpomii. ToMy mpoaykTu
MpPUETHAHHS, TOYUHAIOYH 3 JESKOr0 MEBHOTO YMCIAa OKCHUETHJICHOBBIX TPYII, SIKE
3aJIeKUTh BIJ MOJIEKYJSIpHOI Macu 1 OynoBH TiApo(OoOHOI YaCTUHU MOJIEKYJIH,
Ha0yBalOTh PO3YMHHICTH Y BOJII.

IcroTHOIO TepeBaror okcueTwiboBaHUX [TAP € MOXIMBICTD MpH iX CHHTE3I
peryiioBatu riipodiuIbHICTh NUISIXOM 3MIHM HE JIMIIE YHuCjia aTOMIB BYTJICLIO B
riipooOHOMY JaHIIO31, aje 1 YKclia OKCHETHJIICHOBUX TPYI. 3aBASKU IIbOMY
MOKHA OTPUMYBATH PEYOBHHU 13 3a3[ajlerib BUOPAaHUMHU BJIACTHBOCTSIMHU,
pPO3paxOBaHUMU Ha KOHKPETHY cdepy 3acTOCyBaHHS. [HIIOIO OCOOIMBICTIO IMX
PEYOBHH € T€, IO BOHH HE YTBOPIOIOTH COJIl 1 TOMY J00pE PO3YMHHI y KOPCTKIN
Boal. Kpim Ttoro, HIIAP MoxyTs OyTH BHUKOpPUCTaHI y TO€IHAHHI 3
ionoreHHUMHUIIAP. Ancop6Omis  HITAP 3  BogHMX pO3YMHIB IIEPETBOPIOE
riipodoOHI MOBEPXHI HA T1IPOPUIBLHI.

Jo wnenomikiB 1mx IIAP BigHOCHTBCS MOBIIBHE PO3KJIAJaHHSA 4Yepe3
HAsIBHOCTI B iX CKJIa/Ii apOMaTHYHOTO pajidKaa 1, SK HaCJIiI0K, HAKOITMYCHHS, iX B
oO0'ektax gnoBkiuisi. HIIAP 3 ankinbHMMU paaukazaMyd 371aTHI  010J0T14HO

PO3KIIaaTUCA TOCUTH ITIOBHO 1 MBUAKO.



Perspective oxyetylated fatty acids RCOO(CH,CHy)nH. Radykal R can

contain from 6 to 18 carbon atoms, and n can vary from a few to a hundred units.

CnHyn;1OH + m CH, — CH;, = CnHjn, 1(OCH,CH,),OH
\O/

Schematically molecules NPAV mean as follows:

/NN

ByznesodopodHuil padukan OxkcuermuneHosul Naruios

Puc.5.2 Cxema HeioHorennoro MNAP

Oxylated chain has some hydrophilicity due to the interaction of ether oxygen
atom of the water molecules. However hydratnozv'yazanoyu water oksyetylenovyy
chain having sufficient length to form a solution tangles, binds water and also due
to the effect of entropy. Therefore, joining products, starting from some certain
number oksyetylenoveih groups, depending on the molecular weight and structure

of hydrophobic molecules become soluble in water.

A significant advantage oxyethylated South Africa is an opportunity for them
to regulate the synthesis of hydrophilic by changing not only the number of carbon
atoms in the hydrophobic chain, but the number oksyetylenovyh groups. This
allows you to get a pre-selected material properties, designed for a specific scope.
Another feature of these compounds is that they do not form salts and therefore
readily soluble in hard water. In addition, NPAR can be used in conjunction with
ionohennymyPAR. Adsorption from aqueous solutions NPAR turns hydrophobic

surface to hydrophilic.

The disadvantages of these surfactants include slow decomposition due to the
presence in their composition aromatic radical and, as a result, accumulation of
objects in the environment. NSAS of alkyl radicals are able to biologically

decompose sufficiently quickly.



[ToBeninka IIAP B po3umHax 3HAYHOI MIPOIO 3aJEKHUTh BiJA MHPUPOIU
PO3YMHHUKA - CEPEIOBUIIA. 3aJIEKHO BiJ CEpEeOBHUIIA OJTHA 1 TA K PEUOBHHA MOXKE
MOBOJAUTHUCA TMO-pi3HOMY. Hampuknan, #Woaua TeTpaneHTHIAMOHHMIO Yy BOJII 1
alleTOH1 AUCOIIIIOE Ha 10HHU, B XJIopodopmi acoritoe, a B CCl; yTBOpIOE KOJOTTHUN
po3unH. 3a3Buyai BaactuBocTi IIAP xapakTepu3yroTh MO BiJHOIICHHIO 10 BOIH.

Cman IIAP ¢ po3uuni

Icmunnui pozuunu ITAP. Ictunna po3unHHicTh [TAP 0OyMoOBIieHa, TOJIOBHUM
YUHOM, 30UIBIICHHSIM EHTPOIi MPH PO3YMHEHHI 1 Y MEHIIN Mipi 3HTaIBIIAHOI
CKJIaJIOBOi, TOOTO B3aeMOJI€0 3 MoJjekyjJamu Boau. Jlins ioHoreHHux ITAP
XapakTepHa JAHCOLIAIs y BOAHUX pO3YMHAX, 3aBISAKH YOMY CHTPOIA IX
po3unnenHs 3HauHa. HITAP He nuccoiitorTh 1 ciialKilie B3aeMOAIIOTh 3 BOJIOIO,
TOMY iX PO3YMHHICTh 3HAYHO MEHIIE MNpPU TIA XK€ JOBXHUHI BYIJIEBOJHEBOTO
pagukana. Yacrtime po3uuHeHHss [IAP  cympoBOIKYyeTbCS  MOTIMHAHHAM
ternoTu(AH>0), ToMy iX pPO3YMHHICTH 3OUIBIIYETHCS 3  IIJBUIICHHSIM
TeMIiepaTypu. MakcuMaibHO MOXKIIMBA KOHIICHTpaIlisl, pu sikiit konoigai [TAP me
3HAXOJAThCS B HeacoliiioBaHoMy ctaHi, To0To KKM, HeBenuka 1 3MIHIOETHCS B
Mexax 10°-10° mois/i.

Miyensapni cucmemu. Bume KKM y Boguux po3unnHax [TAP mounHaeTbcs
arperarfisi MOJICKYJ, 1 YTBOPIOIOThCS Milenu. PO3UunMH mepexonuTh B KOJOiTHY
cuctemMy. Po3umnu konoinHux IIAP € xnacuyHuM mnpukiagoM J1o(UIBHUX
TETEPOreHHUX CHUCTEM - PIBHOBAXHUX CHCTEM, [0 MHMOBOJII yTBOPIOIOTHCH, 3
MiHIMyMOM eHeprii ['160ca, He3Bakarouu Ha BeJInue3Hy Mik(da3Hy OBEPXHIO.

[Tix minenoro ITAB po3yMitoTh acomiaTaAuiibHBIX MOJIEKYJI, TIO(UIbHI TPYNIH
SKUX 3BEPHEHI1 J0 BIJIMOBIIHOTO PO3YMHHMKA, a J110(OOH1 TPyNH 3'€ IHYIOTHCS OJIUH
3 OJIHUM, YTBOPIOIOUH PO MIIICITH.

['070BHOIO TNPUYMHOK BWHUKHEHHS Yy BOJHUX pO3YMHAX arperatiB 3
BYIJICBOJIHEBUX JIAHITIOTIB €KOTe31iHI CUJIM MK MOJIEKYyJIaMH BOJHM, SIKi OiJbIiie,
HIK B3a€EMHE TSKIHHS MOJIEKYJ BOJM 1 ByTJIEBOAHEBUX JIAHLIOTIB. MoJieKysn BOIu
aK Ou "BUTICHSIIOTH" BYTJIEBOJHEBI JIAHIIOTU 3 PO3UYUHY, 10 CYNPOBOJKYETHCS

3MCHIIICHHSM CHTAJIBITII CHCTEMU.



The behavior of surfactants in solution is largely dependent on the solvent
nature - environment. Depending on the environment is the same substance may
behave differently. For example, tetrapentylamonyyu iodide in water and acetone
dissociates into ions in chloroform associates, and CCI4 forms a colloidal solution.
Usually characterize properties of surfactants to water.

State of surfactant in solution

True solutions of surfactants. The true solubility South Africa due mainly
entropy increase the dissolution and less antalpiynoyi component, ie the interaction
with water molecules. For ionic surfactants characterized by dissociation in
aqueous solutions, so that the entropy of dissolution significant. NPAR not
dissociate and weaker interact with water because their solubility is much less for
the same length of the hydrocarbon radical. Most dissolution South Africa
accompanied by absorption of heat (Knight shift> 0) because their solubility
increases with increasing temperature. The maximum concentration at which
colloidal South Africa still in non-associated condition that CCM is small and

varies 10°-10° mol / L,

Micellar system. Above the CMC in aqueous surfactant begins aggregation of
molecules and form micelles. The solution was transferred to a colloidal system.
Colloidal solutions of South Africa is a classic example of lyophilic heterogeneous
systems - equilibrium systems that spontaneously formed, with a minimum Gibbs
energy, despite the huge interfacial surface.

When surfactant micelles understand asotsiatdyfilneth molecules lyophilic
groups are converted to the appropriate solvent and lyophobic groups are
connected to each other, forming the core of the micelles.

The main cause of aggregates in aqueous solutions of hydrocarbon chains
yekoheziyni forces between water molecules that are larger than the mutual
attraction of water molecules and hydrocarbon chains. Water molecules as a
"crowd out" hydrocarbon chains of the solution, which is accompanied by a

decrease in the enthalpy of the system.



YTBOpPEHHIO MINETTH TEPEIIKODKAIOTh CHJIM B3aEMHOTO BIIIIITOBXYBaHHS
rigpodineHux yactud mojekyn ITAP. [ns ionnux IIAP me BigmroBXyBaHHS
OOyMOBJIEHE  €JEKTPOCTATUYHOI  B3AEMOJIIEI0  OJHOMMEHHO  3apsiKEHUX
ioHoreHHux rpym, misi HIIAP - ocMoTWyHUMHU cuiamu, SKi BUHHMKAIOTH 4epe3
MIJBHUIICHHS KOHIICHTPAIlll OKCUETUJIEHOBUX JIAHITIOTIB B nepudepudHii 4acTHHI
Mminenu. KpiM Toro, yTBOpEeHHIO Milles MEPElIKO/Kae MNaJiHHA EHTpOomii 13-3a
3pOCTaHHS TIPW arperaiii BHOOPSJIKOBAHOCTI CHCTEMH. 3POCTaHHS €HEprii
BIJILITOBXYBAHHS MOJSIPHUX TPYH 1 MaJIHHS €HTPOMIl KOMIEHCYIOTh CIaj eHeprii
CUCTEMHU TIPU arperariii ByrJaeBOAHEBUX JIAHITIOTIB 1 TPU3BOIATE 10 BCTAHOBJICHHS
piBHOBakHUX 3Ha4YeHh KKM 1 po3Mipy Miliel.

Yucno Mojekys, M0 CTAaHOBIATHh Millely, Ha3UBaIOTh HUCIOM acoyiayii, a
3arajibHy CyMy MOJIIPHHX Mac MOJICKYJ B Milel, a0o J0JaTOK MAach MiIleIH Ha
guciao ABoragapo - macorw miyeau. OOOPOTHICTh JOMPUIBHUX CHCTEM MileI
NnoJisira€ B TOMY, L0 MpU PpoO30aBICHHI PO3YMHIB MILEIH PO3MAJAOThCA Ha
MOJIEKYJIM 200 10HU 1 CUCTEMA NIEPEXOAUTH B ICTHHHUYN PO3UHH.

[30TepMu moBepXHEBOTO HATATY KOJoimHUX [TAP Bifpi3HAIOTHCS BiJ 130TEpM
ictTuHHO po3unmHHUX [IAP PI3KIIIIMM TIOHIDKCHHSIM ¢ 31  30UIBIICHHSM
KOHIICHTpAIlii 1 HAsABHICTIO 3j71aMy Ha 130TepMi B 00JacTi HaJI3BUYAHO MaJIUX
KOHIICHTpAI[ii, 110 BIJAMOBIIAIOTh ICTUHHIA PO3UYMHHOCTI, BHIIE 3a SKHUX
MMOBEPXHEBHM HATST 3aJIMIIAETHCS MPAKTUIHO MOCTIHHUM. KOoHIEHTpallis B TOYIII
3namy BianoBigae KKM, Buie 3a siky B po34rHI MUMOBOJII MPOTIKAIOTh MPOLECH
YTBOPEHHS MilleJl, 1 ICTHHHUNA PO3YHH MEPEXOUTH Y 30JIb.

[ToBepxneBy aktuBHicThMIinENspHuX [TAP moxna ominutu yepes KKM 3a
JIOIIOMOTI'OO CITIBB1THOIIIEHD

st HITAP: g= (o9-oxxm) /KKM (1.1)

st UTTAP: g~ (0o-0xxy) /KKM' (1.2)



The formation of micelles prevent the forces of mutual repulsion hydrophilic
parts of surfactant molecules. For ionic surfactant is repulsive electrostatic
interaction caused by the eponymous charged ionic groups, NPAR - osmotic forces
that arise from the increased concentration oksyetylenovyh circuits in the
peripheral part of the micelles. In addition, the formation of micelles prevent
falling entropy due to increase in aggregation ordering system. Rising energy
repulsion polar groups and fall entropy offset the decline in the energy system
aggregation hydrocarbon chains and lead to the establishment of equilibrium

values of CMC and micelle size.

The number of molecules that make up the mycelium, called the number of
the association and the total amount of molar mass molecules in micelles or
micellar mass addition to Avogadro’'s number - the mass of the micelle. Turnover of
lyophilic micelles is that when diluted solutions of micelles break down into
molecules or ions and the system goes into true solution.

Surface tension isotherms of surfactants differ from colloidal isotherms truly
soluble surfactant sharper decrease in ¢ with increasing concentration and presence
of fracture in isotherm in extremely low concentrations corresponding to the true
solubility, above which the surface tension remains almost constant. The
concentration at the point of fracture corresponds CCM, above which occur
spontaneously in solution the formation of micelles, and true solution enters the
sol.

The surface aktyvnistmitselyarnyh South Africa can be assessed through the
CMC using the relations

for NPAR: g ~ (06-cKKM) / KKM (1.1)

for YPAR: g ~ (0o-0KKM) / KKM" (1.2)



VY konoiguux [TAP rpannuHi 3Ha4EHHS 0o-Okxy AT MEXKI po3ainy (a3 Boga -
TOBITPA Mallo BiIPI3HSIOTHCS 1 CKIAAIOTh OMH3bKO 43.5%10°[/M°. 3HaueHH:
KKM po3pi3HstoThess Ha 2-3 TOPSIAKKA, TOMY MOKHA BBa)KaTd, IO TMOBEPXHEBA
akTUBHICTH KoJoinHuX ITAP ob6epneno nponopuiitna KKM. CriBBigHomenns 1.1-
1.2 BCTaHOBIIOIOTH 3B'SI30K MK MOBEPXHEBUMU 1 00'eMHUMH BiacTuBocTsMu [1AP.
bararo IIAP 3 BenukuMu BYIJIEBOJHEBUMH
MB+pp g pajgMkKazamMu 13-3a [IOTaHOi PO3YMHHOCTI  HE

YTBOPIOIOTh MilLEISIpHUX po3uuHiB. [IpoTte mnpu

i

Oz

3MiHI TeMmrepaTypu po3uuHHICTE [IAP moxe

30UTBITYBATUCS 1 BUSBISAETHCS MIIEITIOYTBOPEHHH.

:

L

Temneparypy, mnOpu sKid pi3Ko 30UIBLIIYETHCS

Puc. 5.4 $azoma giarpama . . .
poramis AP mosmny ~ PO3YMHHICTE ITAP BHACHIOK yTBOpEHHS MiLe,

kpanku Kpadra
Ha3uBaTh mouxorw Kpagpma. (1895 p.)
Sk BurnunBae 3 Bu3HaueHHs, Touka Kpadra(7x) Bianoigae KKM konoigHoro

[TAP na dazosiii giarpami. Sxnro Benmmunna KKM xapakTepusye HUKHIO MEXY

g’ : KOHIIEHTpAIiiHOT 00JacTi ICHYBaHHS PO3YHMHIB
! Mimen, To 7k - HIKHS TeMIepaTypHa mexa. Kpusa
I

| AT BigmoBigae TeMmnepaTypHiil 3aj1€XHOCTI ICTUHHOT
| : :

I po3uuHHOCTI [TAP(S), sSiKa MOBUTBHO POCTE 10 KpamKu
I

|

I
[}
| . . . . .
; Kpadra. LIs kprBa BiAMOBIJa€ piIBHOBA31 MK YUCTUM

1gKKM 1€
IzoTepma roBepxHeBOr 0
HATATY MilteaapHoro [TAP

— [TAP(uu #ioro rigparom) i ictThiHHUM po3urnHOM [T1AP.
Kpua OB mnoxkasye 3aj1eXHICTh PO3YMHHOCTI MILIENTH
BiJl TeMriepaTypu(piBHoBara Mix 9uctum [1AP 1 fioro po3unnom minenn). Jlinsaka
OC Bianosimae 3miHi KKM Big Temneparypu(piBHOBara Mixk MHIIEIIAMU 1
MoHoMmepamu [IAP). Takum umnoMm, Touka Kpadra € moTpiliHOIO TOYKOKO Ha
miarpami. Y i TOYIll ICHye piBHOBara Mik Tphoma ¢azamu: uyuctuii I[IAP
mitensipauit po3uuH [1AP - ictunnauii pozuun [TAP. Touka Kpadra 3Hmxyerbes 31

SMCHIIICHHAM JOBKWHH paJarKalia, Horo PO3rajIy’XCHHAM, 34 HasIBHOCTI KpaTHHUX

3B'S13K1B, 3 BBEJICHHSM IOJISIPHUX TPYT, TOOTO 31 301IbIIeHHSIM po3unHHOCTI [TAP.



In SAS colloidal limit values 60-cKKM for the interface water - air a little
different and represent about 43.5 x 10°Dzh / m?. CCM value differ by 2-3 orders
of magnitude, so we can assume that the surface of colloidal surfactant activity is
inversely proportional to the CCM. Value establish a connection between surface
and bulk properties of surfactants.

" Many couples with large hydrocarbon radicals

MAB +p-p i due to poor solubility not form micellar solutions.

I
I
: However, when the temperature can increase the

o Muuannp+ . .
s | c pp : solubility of surfactant micelle and turns. The
% PP | temperature at which dramatically increases the
I
= -FJ solubility of South Africa due to the formation of

Prc. 5.4 pazopa giarpara - :
T s micelles, which are called Kraft. (1895).
kparku Kpadta
As the definition Kraft point (Tc) corresponds CCM colloidal surfactant on
the phase diagram. If the value of CCM describes the lower limit concentration

region of existence of solutions of micelles, the Tc -

lower temperature limit. BP curve corresponds to the
temperature dependence of the true solubility of
surfactant (s), which slowly grows to the point Kraft.

This curve corresponds to equilibrium between pure

e = surfactant (or hydrate) and true solution in South

BagsSa i Africa. OB curve shows the dependence of the
solubility of the micelle temperature (balance

between pure surfactant micelles and its solution). Plot OS corresponds to a change
in temperature of the CCM (mytsellamy equilibrium between monomers and SAS).
Thus, Kraft point is the triple point on the chart. At this point there is equilibrium
between three phases: pure surfactant micellar solution of SAS - SAS true solution.
Kraft point decreases with decreasing length radical, its branching, the presence of
multiple bonds, with the introduction of polar groups that increase the solubility of

the surfactant.



BceranoBneHo, 1o MINENOyTBOPEHHIO nepenye acouiamis mojekyina IIAP B
JUMEpH, TpUMepH 1 Tak aaii. [Ipore mist Boguux po3unHiB [IAP HasBHICTD pi3KuX
3namiB B obsacti KKM Ha kpuBuX (i3UKO-XIMiIYHA BIACTHBICTh - KOHLIEHTpALis
CIIyKUTh JTOCTAaTHHOIO IIiJICTABOI0 OpaTu A0 yBaru TuUIbKK nBa ctaHu [IAP B
posunHi npu KoHieHTpamii Bume KKM. Ilg 3akoHOMIpHICTH MiATBEPIKYE
CIPABEIMBICTh PO3IJISAY MILEIOYTBOPEHHS SIK MPOLECY YTBOPEHHS HOBOI (has3u.
KpiM TOro, 3'IBISE€THCS MOMKIMBICTH OMHCATH MIIIEJIO yYTBOPEHHS, SK XIMIYHY
peakuito acomialii. I[Ipore He MOkHa He BpaxoBYBaTH TOTO, IO TEPMOJUHAMIUHA
aKTUBHICTh MILEI(MIKpO(pa3n) MOXKe ICTOTHO BIAPI3HATUCA BiJ TEPMOJUHAMIYHOI
akTUBHOCTI Makpodaszu [TAP.

Tepmoounamixa miyenoymeopeHHs

[Tporec yTBOproBaHHS MIIEI BIAMOBIAHO A0 3aKOHY Jii Mac MOYKHA BUPA3UTH
JU1s1 HeloHOTeHHUX 1 ioHoreHHuX [IAP 3a mormoMororo piBHSHB:

m(I[IAP) < (TIAP) m,
nK*+ mR < pm™ M-

ne K-npoTuBoioHH; R- moBepXHEBO-aKTMBHUM aHIOH, M- milena, M - 4UCIIO
pagukaimB R B Mimem.

KoncTanTu piBHOBaru nux peakiiiii 0y1yTh piBHI BIJIITOBITHO

R‘H@HOH — aM CM . yM

am Cm }/m (1.3)

Kuoz-t — aM — C:M . 7M
a-al  Ci-Cl rk7h (1.4)

ne a, aK i aR - akKTUBHOCTI MONEKYIApHO po3unuHeHoro I1AP, npotusoioniBK™
i momi-ioHiB R™ BignoBigHo; 7 1 7 KoedilieHTH aKTUBHOCTI HeioHOreHHOro [TAP
BIJMOBIZHO B MOHOMIpHOMY i MilemspHomy crani; 7 /g 1 7y - KoedimieHTH
aKTUBHOCTI B1JIMOBIJIHO POTUBOI0OHIB, MOJII-10HIB 1 MiLieJ1 ioHoreHHoro ITAP.

CrannaptHa enepris [160ca , 1m0 70BOouThCSA HAa 1 MO MOHOMEpA, CKIIAAae

AGy, = Rk
m

(1.5)



Found that precedes Association micelle surfactant molecules in dimers,
trimers and so on. However, for the presence of aqueous solutions of surfactants
sharp kinks in the curves CCM physical and chemical properties - concentration is
sufficient basis to take into account only two states surfactants in solution at
concentrations above CMC. This pattern confirms the fairness of the proceedings
as micelle formation process of a new phase. In addition, it is possible to describe
the formation of micelles as a chemical reaction Association. However, one can not
ignore the fact that the thermodynamic activity micelles (mikrofazy) may differ

significantly from thermodynamic activity makrofazy South Africa.

Thermodynamics of micelle
Produce a micelle process according to the law of mass action can be
expressed for nonionic surfactants and ionic equations using:
m(lIAP) < (IIAP) m,
nK*+ mR < pm™ M-
where K-protyvoiony; R-surface-active anion; M-micelles; m-number of
radicals R in the micelle.

Equilibrium Constants of these reactions are distinct

am Cm }/m (1.3)

R-Hezml—t — aM CM . yM

Kum-t — aM — CM . 7/M
a-al  Ci-Cl rk7h (1.4)

where a, aK and aR - activity of dissolved molecular surfactants protyvoioniv
K" and R poly-ions, respectively; and i y nonionic surfactant activity coefficients
according to the monomeric and micellar state; xr and - activity coefficients
according protyvoioniv, poly-ions and ionic surfactant micelles.

The standard Gibbs energy, which accounts for 1 mole of monomer is.

AGy, = Rk
m

(1.5)



[lincTaBnsitoun 3amICTh KOHCTAHTUM pPIBHOBAard YTBOPIOBAaHHSA MiLeN i
sHaueHHs  3(1.3), mpuiiMaroun  Koe(illleHTH  aKTUBHOCTI,  PIBHUMU
OJIMHULI(OCKUIBKM pPO3YMH pPO30aBIICHUI), a TaK0X, BpPAaXOBYIOUHM pPIBHICTb

c=KKM, orpumaemo, Hampukiai, s HeioHoreHHux [TAP:

_Em Ay

AGy, = M
m (KKM)m (16)

TakuM 9UHOM, PO3TIIAN YTBOPIOBAHHS MIIlEN 3 BUKOPHUCTAHHSAM 3aKOHY i
Mac JI03BOJISI€E BUBHAUUTU TEPMOJUHAMIYHI (YHKIIIT [OTO MPOIECY 3a 3HAUCHHIM
KKM 1 akTUBHOCTI Milea B il 00acTi KOHIeHTpallid. YacTo akTUBHICTh MILIEI
OpUIMAlOTh PIBHIA OJWHUIN, MPOTE II€ JOMYIIEHHS JaJeKo HempaBOMipHE,
OCKIJIbKM 3a Takoi yMOBM He BigOyBajocsi © posunHeHHs I[IAP (piBHicTb
akTuBHOCTEM Minen 1 wmakpodasu I[IAP), mo cymnepeyuTs EKCIEPUMEHTY.
AKTHBHICTh MIIICJI MOYKHA BH3HAUNUTH, HAMPUKIaA, MeToIoM po3moainy [TAPmixc
JIBOMA p1IKUMU (a3amu.

TepmoarHaMIYHUN PO3TIIS MPOIECY MIIIEIIOYTBOPIOBAHHS J103BOJISIE 3pOOUTH
BUCHOBOK TIpO Te, MO0 31 30UIbIIEHHSIM cropiaHeHocTi moinekyn I[IAP  nmo
po3unHHHMKA (iX JOQIILHOCTI) CTIHKICTh MINENT 3HUXKYEThCS 1 BIAMOBIIHO
30utbmyeTbess KKM : monexkynam ITAP Baxue 30mpartucs B mineny. Te x came
CIIOCTEpPIraeThCsl TMpH MiABUINEHHI Mipu aucomiarii [TAP 1 3pocranHi 3apsny
MILIEJId : 30UTBIIYEThCS EHEPris BIAIITOBXYBAaHHS OJHONMEHHO 3apsKEHUX
J110OoOHUX 10HIB, 1110 YTBOPIOIOTH MIIIEIH.

byooesa miuyen IIAP

[Ipu xouuentparnisx [IAP y BomHOMy po3uwnHi, mo mnepeBuiyioTh KKMC,
YTBOPIOIOThCS chepuuni miyenu (miyenu [apmai). JliaMmeTp Takux Milen A0piBHIOE
noABO€HI MOoBKUHI MoJiekyn [IAP. Yucno mosiekyn B Mileni MIBUIAKO POCTE B
MeXaX BY3bKOTO IHTEpBalTy KOHIICHTpAIlid, a MpPU TOAATBIIOMY 301TBIIICHH]
KOHIICHTpAIIil MPAaKTUIHO HE 3MIHIOETHCA. [IpH 11bOMY 301IBIITYETHCS YHUCTIO MIIIEIL.
Cdepununi mitenu MoxyTh Mictutd Big 20 1o 100 monekyn 1 6unbiue. Hanpuknan,

Milesa JoACIuiICyIb(aTa HaTPIIO CKIATAETHCS B CEPEAHBOMY 3 73 MOJIEKYII.



Substituting the equilibrium constant instead produce a micelle its value from
by taking activity coefficients equal to unity (as diluted solution), and taking into

account the equality c = CCM, we obtain, for example, nonionic surfactants for.

_Em Ay
m (KKM)m (16)

AG,, =

Thus, consideration produce a micelle using the law of mass action to
determine the thermodynamic functions of the process to the value of CMC and
micelles activity in this concentration. Most active micelles taken to be unity, but
this assumption is far from illegal, because such conditions would not happen
dissolution South Africa (equality activities micelles and makrofazy South Africa),
contrary to experiment. Activity micelles can be determined, for example, by the
distribution of two liquid phases PARmizh.

Thermodynamic Consideration of mitseloutvoryuvannya suggests that with
increasing affinity of surfactant molecules to the solvent (their liofilnosti) stability
of micelles decreases and increases, respectively CMC, surfactant molecules
assemble into micelles harder. The same is observed with increasing degree of
dissociation of surfactant micelles and increasing charge: increased energy

repulsion of like charged lyophobic ions that form micelles.

The structure of the micelles

At concentrations of surfactants in aqueous solution in excess KKMS formed
spherical micelles (micelles Hartley). The diameter of the micelles is twice the
length of the surfactant molecules. The number of molecules in the micelle is
growing rapidly within a narrow concentration range, and with further increase in
concentration does not change. This increases the number of micelles. Spherical
micelles may contain from 20 to 100 molecules and more. For example, sodium

dodecyl sulfate micelles consisting of an average of 73 molecules.



[Tpu xonuentparii [IAP B po3unnax npubauzno B 10-50 paszis 6inbme KKM,
YTBOPIOIOTHCS MIIICNIH 1HINOI OY1I0BH. Y MIpY MiJABUIIICHHS KOHIICHTPAIll pO3UHHY
pO3Mip Milea 30UTbIIYETHCS, 1 ByTJIEBOIHEB] JAHIIOTH PO3TAIIOBYIOTHCS B HUX BCE
O1sIbII 1 OUTBII MapasnenbHO oauH ogHoMy. CheprdHi MIlleTH MePETBOPIOIOTHCS Ha
aH130/1laMETPUYHI eJIIICOIIHI 1 UIIHAPUYHI, a MOTIM NaJTUIKOMOAI0H1, CTPIYKOBI 1
IUTACTHHYATI Miyeau, MO CKIAAArThea 3 ABOX IapiB Mosekyn ITAP, 3BepHeHnx
OJIMH JI0 OJTHOTO BYTJICBOJHEBUMHU JIAHIIOTAMH, & I0HOTEHHUMU TPyNamMu Ha30BHI.
[l1 minenu HaraayooTh MO CBOIM OylOBI JABOMIPHHMHM KpPUCTal 1 MOXYTb MaTH
HEOOMEKEH1 pO3MIpHU B JBOX HaIpsMax.

[cHyBaHHS MIaCTUHYATHX MilleN yrepiie npunyctuB Mak-ben, Tomy ix gacto

Ha3UBaWOTh Miyenamu Max-bena. 3rogoM ICHyBaHHS ix OyJio JOBeJeHE
peHTreHorpadivaHo.
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Puc. 5.5 cyema MILIeJOYTBOPIBAHHA: A-PO3YMH, MICTHTE ¢{epIrysi pirgemr;

0,B,-KOHIIEHTPOBAHI PO3YIHM, AK1 MICTATEH ILIAC THHYACT1 MiL{e o1

[Tnacturuati MinenuioHoreHHUX ITAP 3apsmkeHi HabaraTo ciaOkiime, HIXK
cepuyHi, OCKUIbKM MPHU MOPIBHAHO BHCOKIN koHueHTpauii [TAP, npu sikiii BoHU
YTBOPIOIOTHCS, 3MEHINYETHCS JTUCOIAIliS 10HOTEHHUX TPYyM. 3aBASKA I[bOMY
IUTACTHHYATI MIICIM  PO3TAlIOBYIOTHCS IMapajieIbHO OJWH OJHOMY, NPUYOMY
CyCiAHI MilEeau 3BEpHEHI OJHA [0 IHIIOI CBOIMH TOBEPXHSMH, Ha SIKUX
3HaXOAATHCS TIAPATOBaHI MOJISIPHI TPynu. BHACTIIOK YTBOpPEHHS IJIACTUHYATHX
MILIET 1 iX XapaKTepHOTO PO3TalllyBaHHsI, IOCUTh KOHIIEHTPOBAHI PO3YMHU 3]1aTHI
NEPEeXOIUTH y ApArii, M0 MOKa3ye MiJ MIKPOCKOIIOM CBOEPIJIHY CTPYKTYpY, IO

CKJIQJIA€ThCS SIK O 13 CTPIYOK 1 TUTIBOK.



When the concentration of surfactant in solution at about 10-50 times higher
CMC, micelles formed another structure. With increasing concentrations of the
micelle size increases, and the hydrocarbon chains are they more and more parallel
to each other. Spherical micelles are converted into anizodiametrychni ellipsoidal
and cylindrical, and rod, strip and plate micelles consisting of two layers of
surfactant molecules facing each other hydrocarbon chains and ionic groups
outside. These micelles resemble in structure and dimensional crystal can have

unlimited size in two directions.

The existence of lamellar micelles was first suggested Mc Ben, as they are

often called micelles Mak Ben. Over time, their existence was proven X-ray.
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Figure 5. Scheme of the micelles:
a — solution of spherical micelles comprising
b, ¢ — concentrated solutions containing lamellar micelles
SAS charged plate mitselyionohennyh much weaker than spherical, as a
relatively high concentration of surfactants in which they occur, decreasing ionic
dissociation groups. This plate micelles are parallel to each other, and neighboring
micelles facing one another with their surfaces, which are hydrated polar groups.
Due to the formation of lamellar micelles and their typical location, very
concentrated solutions are able to move in jelly showing under the microscope a

kind of structure that is as if with tapes and films.



[ToniGH1 cucTeMH 3 BHOPSAKOBAHHM PO3TANIyBaHHAM MOJEKYJ, IO MAalOTh
ONTUYHY aHI30TPOMiI0 1 MEXaHIYHI BJIACTUBOCTI(TUIACTUYHICTIO, MIIHICTIO,
TUKCOTPOIII€10), MPOMIXHI MDK ICTUHHUMM pIIMHAMUA 1 TBEPAMMHU TLIaAMH,
HA3UBAIOThb piOKuUMU Kpucmanamu. JIOCHIPKeHHs iX BJIACTUBOCTEM Mae BeJHMKE
MpakTHYHEe(MHUIOUI 3acO0M, KOHCHUCTEHTHI MacTwia) 1 HaykoBe(010J0T1uHI
CTPYKTYpH) 3HAUCHHS.

[Ipyu mnomanmpmioMy  BHAQJICHHI  JHUCIEPCIMHOTO  CEpENOBHINA  Aparii
nepexoisTh y TBepAy Makpoda3zy— KpuUCTald(KpUCTAJIOTiApaT) MHia, L0 Mae
XapakTepHy IapyBaTy OyI0BY.

Busznauenna KKM

Metonu BusHaueHHss KKM rpyHToBaHi Ha peectpaiii pi3koi 3MiHU (PI13UKO-
XIMIYHHX BJIacTUBOCTEN po3unHiB [TAP 3aiie:xHO Bij KOHIEHTpaIii(TIOBEPXHEBOTO

HaATATHCHHIA O, KaHaMYTHOCTi T, CKBIBAJICHTHOT

€JIEKTPONPOBIAHOCTI A, OCMOTUYHOTO THUCKY T,
NMOKa3HWKa 3ajomiyieHHs N). Ha  kpuBii
3aJIE)KHOCTI BJIACTHBICTH - CKJIAaJ B 00JacTi
KKM 3a3Buuyaii 3'sBiuseTbcs 31am(puc.5.6).

Omna 3  rTUOK  KpuBHX(IIPH  HUKYHUX

Ceoictro [TAB
=

KOHLIEHTpAI[ISIX) OMHCYE BIACTUBOCTI CUCTEMHU B

111 | N ] ) )
02 04 05 _
C Yo{raac) MOJICKYJIIPHOMY CTaHl1, 4 1HIIA - B KOJIO1AHOMY.

Pric- 5.6 AOcCHHMCY TOYKH 3J1aMy YMOBHO BBa)KarOTh

3aMeAHOCTI BIACTHBOCTIT
PO3YMHY JOLILIE CYJIE $aTa HATpik

i dior o ko el TaKOl, LI0 BIANOBIA€ TEPEXOAY MOJIEKYJ B

minenu , Tooto KKM.

Bumip 1HTEHCHUBHOCTI CBITJIOPO3CIIOBaHHS JIO3BOJISIE HE JIMIIE BU3HAYUTH
KKM, ane 1 BuW3HayaTH Macy Mimeaud 1 umcia acoramii. 3rigHo Teopii
CBITJIOPO3CIIOBaHHS B  pO30aBIEHUX  KOJIOIMHUX CHCTEeMaxX BHUKOHYETHCS

cmBBigHOmEHHS [[ebast :

H(C-KKM) _ 1 +2A(C — KKM)
[ My , (1.7)




Such systems orderly arrangement of molecules with optical anisotropy and
mechanical properties (ductility, strength Thixotropy), intermediate between the
true liquids and solids, called liquid crystals. The study of their properties is of

great practical (detergents, grease) and scientific (biological structures) value.

With further removing the dispersion medium jelly turning into a solid crystal

makrofazu- (crystalline) soap that has a characteristic layered structure.

Determination of CMC
Methods for determining the CCM grounded on registration abrupt changes in

physical and chemical properties of surfactant solutions depending on the

concentration (surface tension o, turbidity t,

A |
O6nacTs KM | . . . .
A T | equivalent conductivity A, osmotic pressure T,
X’ | . .
E ' ! [ the refractive index n). On the curve property - a
|
3 I o : warehouse in CCM usually appears fracture.
5 (I
3 ﬂ : One of the branches of the curves (at lower
e : . . .
| concentrations) describes the properties of
| .
|1 & | molecular systems in the state, and the other - a
1] I N
M T8 vac) colloid. Abscissa break point conventionally
15 S N N - deemed responsible transition of molecules in
PO3YMHY JOLILIE CYJIE paTa HATpiK .
BiJ 10T 0 KOHI[eHTpaLi the mlceIIeS, that CMC.

Measurement of light scattering intensity can not only determine the CMC,
but also to determine the mass of the micelle and the number of associations.
According to the theory of light scattering in dilute colloidal systems the relation

Debye:

H(C-KKM) _ 1 +2A(C — KKM)
[ My , (1.7)



ne H - ontruna koncranta Jlebas, C - koHneHTpaiis po3unny [1AP, 71 txxy -
KaJIAMYTHICTh PO3YMHY 1 KanamyTHIicTh Horo npu KKM, Mwu - maca minenu, 4 -
Ipyruil KoeQilieHT Bipuany.

3naroun moJisipay macy [TAP(M), 3HaxoasTh yncio acorari m :

My,
M (1.8)

YQunnuku, wio enaueaoms na KKM

1. Bnaus oosocunu nanyrozca 1IAP. Y TOMOJOTIUHHUX psifax 31 30UIbIICHHSM
mosekyJisipaoi Macu [IAP Benmunna KKM 3meHnryetscs mpuOian3Ho 0OEpHEHO
MPOTOPLINHO A0 MOBEPXHEBOT aKTUBHOCTI. JJI CyCiAHIX TOMOJIOTIB BiJHOIICHHS
KKM Mae 3HaueHHs KoedimieHta mpaBuia Jokmo-Tpaydne -~ 3,2
PosranyxeHicTh, HE HACUYEHICTh ITUKJIII3aIlisl BYTJIEBOJAHEBOTO paJuKaja 3MEHIIY€e
CXHJIBHICTD 1O YTBOPEHHS MILE.

2.Bnaue xapaxmepy nonsapuoi epynu. Ponb TiApodUTbHUX TPyn y BOJHHX
po3unHax [IAP nonsirae B Tomy, 11100 yTpUMYBaTH accoLiaTH, 1110 YTBOPIOIOTHCA Yy
BOJI1 1 peryntoBatu ix po3Mmip. ChepruuHa ¢popma 10HHUX MillesT BCTAHOBIIIOEThCS,
SKIIO ©€HEpris acoIlIFOBaHHS BYTJEBOJHEBUX JIAHIIOTIB JOCHTh BEIHKa 1
NEPEBUIILY€E EHEPTII0 EJIEKTPOCTATUYHOTO BIJIITOBXYBAHHS MK I0HHUMHU I'PYIIaMHU.
["ppaTartis TpOTHIOHIB, IO OTOYYIOTh MIIIENTy, CIIPUSE BiAIITOBXYBAHHIO, @ MEHIII
THIPATOBaHl 10HM Jermie aacopOyroThCsl Ha TOBEPXHI Miled. Y 3B'S3Ky 3 UM
croctepiraerbcsi 3MeHIeHHss KKM 1 30uIbliIeHHsT Macu MILeIu sl KaTIOHHUX
IMTAP y psni Cl < Br < | i anionnux [IAP y psmi Na*< K'<Cs+. HasBHicTb
10HHUX KIHLEBHUX Ipyn 3a0e3neuye xopoiny po3uuHHICTh [IAP y Boai, ToMy 1ist
nepexoay 10HOT€HHUX MOJIEKYJ B Millesly MOTpiOHO 3HAYHO OubllIe €Heprii, YuM
qutst yrBopenHs miren 3 HITAP. V 3B's3ky 3 iumv KKM ITTAP >> KKM HITAP npu
OJTHAKOBI# T1IpoPoOHOCTI MOJIEKYI.

Jis HITAP xapakrepue 3poctanuss KKM 31 301bIIeHHAM 9nciia IPUETHAHUX

MOJICKYJI OKCHUAY CTUIICHY.



where H - optical constant Debye C - concentration of surfactant solutions, t
and TKKM - turbidity of the solution and its turbidity at CCM, mm - weight
micelles A - second virial coefficient.

Knowing the molar mass surfactant (M), the number of associations are m:
M M
M (1.8)

Factors affecting the CCM

1. Effect of chain length surfactants. In homologous ranks with increasing
molecular weight surfactants CCM value decreases approximately inversely
proportional to the surface activity. To neighboring homologues ratio CCM
important factor rules Duclos-Trauble ~ 3.2. Branching without saturation

hydrocarbon radical cyclization reduces the tendency to form micelles.

2.Vplyv nature of polar groups. The role of hydrophilic groups in agueous
surfactant is to keep assotsiaty formed in water and adjust their size. Spherical
micelles of ionic installed when energy association hydrocarbon chains is quite
large and exceeds the energy of electrostatic repulsion between the ionic groups.
Hydration counterions surrounding the micelles contributes repulsion and less
hydratovani lighter ions adsorbed on the surface of the micelles. In this regard, a
decrease of CMC and weight micelles for cationic surfactants in a number of ClI-
<Br- <I- and anionic surfactants in a number of Na * <K * <Cs *. The presence of
ionic end groups provides good solubility of surfactants in water, so the transition
ionic molecules in micelles requires much more energy than to form micelles with
NPAR. In this regard, CCM CCM Ipari >> NPAR at the same hydrophobicity of

the molecules.

For NPAR typical CCM growth with increasing number of attached

molecules of ethylene oxide.



3. Bnaus oobasox enexmponimis i noispHUX opeaHiyHUX peyoeur. BBemeHHs
HeopraniuHux coseit B po3unau [[TAP 1 HITAP Bukinkae HeogHakoBHM edekT. Y
po3unHax IITAP nist enekTposiTiB HPOSABISETHCS CHIIBHINIE 1 MPU3BOIUTH O
3HauHoro 3HMWkeHHS KKM. OCHOBHY poJyib MpH IIbOMY TpalOTh KOHIEHTpAIis 1
3apsii MPOTUBOIOHIB, 110 BBOJATHCS. 37aTHICTH 10HIB 3HIKYBaTH KKM 3pocTtae 31
3MEHIIEHHAM Mipu iX rifgparamii, Hampuknan B psamy: Li'<Na'< NHa+< K+,
[TonermenHss yTBOPIOBaHHS MilleJd TPU BBEACHHI EJIEKTPOJITIB TOSICHIOETHCS
CTUCKYBaHHAM JU(y3HOrOo IIapy MPOTUBOIOHIB, NPUTHIYEHHSAM JUCOLHAIlli
mosiekynl [TAP 1 wactkoBoro nerimparaniero ioHiB IIAP. TlonmkeHHs 3apsmy
MILIETTH TOCa0Msie eNeKTPOCTATUYHE BIIITOBXYBAaHHS 1 TMOJIETUIYE MPUETHAHHS
HOBUX MOJICKYJI 10 MIIICJIH.

Ha y HITAP BBeneHHs €neKTPOIIITIB pOOUTH CIA0KUIA BIIUB.

Ha Bennunny KKM BrumBaroTh 100aBKM TOJISIPHUX OPraHIYHUX PEUYOBHH :
CIUPTIB, allETOHY Ta 1H. XapakTep BIUIUBY 3aJICKHUTh BIJl iX MOJIEKYJSIPHOI MacHu.
HusbkomonekymnsapHi 3'€eTHaHHSI(METAHOM, aleTOH) MOCHIIOIOTH PO3YNHIOBAIBHY
nito cepenosuiia, 1 KKM miaBuiiyetscs. [JoBro-iaaHItoKKOBI COUPTH 3HUKYIOTh
KKM.

4. Bnuue memnepamypu pizaui  gns  I[IAP 1 HIIAP. [linBumenns
temrneparypu y pazi I[IAP nmocuitoe TenmiaoBui pyx 4acTok, 110 MEPEHIKOIKAE 1X
arperarii. B Tol ’xe yac IHTCGHCHMBHUUN TEIUIOBHI PyX 3MEHIIYE TiIpaTaiiio
nossipaux rpyn [TAP, copusitoun ix oO'eqHaHHIO B Milead. ToMy BIUIUB
temneparypu Ha KKM mnposiBiasieTbest TUM cnaOkimie, 4yuM OuUIbIlle BUpakeH1
ripodoOHI BIACTUBOCTI MUJIA.

V pa3i HITAP niaBumieHHs TeMnepaTypu 3aBxA1 TPU3BOIUTH O 3MEHILEHHS
KKM. e BuKIMKaHO TUM, IO MPH TiBUIIEHHI TEMIIEpaTypy BOAHEBI 3B'I3KH MIXK
ehipHUM aTOMOM KHCHIO 1 MOJIEKYJJaMU BOJU PYWHYIOTHCS, OKCHUETHIJICHOBI
JAHIIOTH JIETIAPAaTYIOThCS 1 3MEHIIYEThCS iX B3a€EMHE BIAIITOBXYBaHHA, IO

NEPEILKOJIKAE arperariii.



3. Effect of supplementation of electrolytes and polar organic compounds.
The introduction of inorganic salts in solutions Ipari and NPAR is not the same
effect. In solutions of electrolytes Ipari effect appears stronger and leads to a
significant reduction in CCM. The main role is played by the concentration and
charge protyvoioniv entered. The ability to reduce the CCM ions increases with
decreasing degree of hydration, such as a number: Li * <Na * <NH4 * <K *. Relief
produce a micelle when administered electrolytes explained diffusion layer
compression protyvoioniv, inhibition dissociation of surfactant molecules and ions
partial dehydration South Africa. Relegation charge micelles weakens electrostatic

repulsion and facilitate the accession of new molecules to the micelles.

To enter NPAR electrolytes makes little impact.

The magnitude of the CCM supplements affect polar organic substances:
alcohol, acetone and others. Nature of the effect depends on their molecular
weight. Low molecular weight compounds (methanol, acetone) enhance the effect

of solvent environment, and CCM increases. Long-chain alcohols reduce the CCM.

4. Effect of temperature for different Ipari and NPAR. Rising temperatures
in the case Ipari enhances the thermal motion of particles, preventing their
aggregation. At the same time intense thermal motion reduces the hydration of
polar groups of South Africa, helping them to unite in micelles. Therefore, the
effect of temperature on the CMC appears the weaker, the more pronounced
hydrophobic properties of soap.

If NPAR fever always leads to a decrease in CCM. This is because when the
temperature of hydrogen bonds between the ether oxygen atoms and water
molecules are destroyed, oksyetylenovi dehidratuyutsya chains and decreases their

mutual repulsion that prevents aggregation.



YTBopOBaHHS MilleJ1 B HEBOJHUX Cepe0BUIIIAX

AHanoriyHo ToMmy, SIK y BoaHuX po3uuHax I[IAP BuHukaioTe wminenu 3
OpI€EHTALIE0 TOJAPHUX Ipyn y Oik BogHOI (a3u, B pozunHax [IAP y ByrneBoaHsax
MOXXYTh YTBOPIOBATHUCS MIIIETU 3 MPOTUIICKHOIO OPIEHTAIIEI0 MOJIEKyI(Mal. 5.7).
[Ipu dopMyBaHHI TaKMX 380pOMHUX Miyen TOJNSAPHI TPynu OO'€THYIOTHCS B
rigpodinsHe(oneopoOHe) sSapo, a BYIJIEBOJHEBl pajguKanv, OOEpHEHI y OiK
CHIOPITHEHOTO iM HETOJSIPHOTO CEPEIOBUINA, YTBOPIOIOTH 0J€0(IbHY 00OJOHKY,
0 €KpaHye BHYTPIIIHIO TiApoQIIbHY YAaCTHUHY MILEIM BiJl KOHTAaKTy 3
BYIJIEBOJHEBUM cepeaoBuiieM. [TAP, mo yTBOPIOIOTH MILEM B HEMOJISIPHUX
PO3UMHHHKAX, SK TMPaBUJIO, HEPO3UMHHI y BOAl; Oamadc TiApodUIBHUX 1
0J1Ie0pIIIbHUX BJIACTHUBOCTEHM IX MOJEKYJI PI3KO 3pylIeHUH y OiK 051e0(UTbHOCTI.
Mipa acorialiii MOJICKYyJI B 3BOPOTHHX MIIIeJIaX BUSABIISIETHCS 3HAYHO HIDKYE, HIK B
npsmux mirenax(3-40). Sk npaBuio, BoHa pocTe 31 301UIBIIICHHSM BYTJIEBOIHEBOTO
paaMkana 10 NeBHOI Mexl. lle Mae 3HaYHOIO MIpOI0 «TE€OMETPUYHI» MIJACTaBU: B
JAaHOMY BHITQJIKy SIpPO Ml CKIAJa€Thcs 3 HEBEIMKMX B TIOPIBHSHHI 3
BYIJICBOJHEBUMH  paJMKalaMH  TOJSAPHUX Tpyn. Tomy HeoOXimHa  JIIs
3a0e3MeUYeHHs] TEPMOJAMHAMIYHOI CTIHKOCTI MIleT Mipa eKpaHyBaHHS spa
JOCSITAE€ThCA TIPU MEHIIMX Mipax acoliailii, ToOTO MEHIIIOMY YUCIi 01e0(]iIbHIX
IpyI Ha OBEPXHI MILIEIH.

Bracnigok HU3BKOI JIENIEKTPUYHOI MPOHUKHOCTI HETOJSPHUX PO3UYMHHHKIB
ioHoreHi [IAP B HHMX mNpakTUYHO HE JUCCOLIIOIOTh. KoresiiHi cuam Mix
mosiekyinamu [TAP B mirenax oOyMOBJIEHI AUIOJIb-AUNOJBHOK B3aEMOJIEI0 MIXK
10HHUMU TTapaMH 1 MOXKJIMBUMU BOJHEBUMH 3B'SI3KAMHU.

[Ipu yTBOproBaHHI MilleJl B HEBOJIHUX CEPEIOBUIIAX ICTOTHA POJIb MOJISPHOCTI
pPO3UMHHUKA, BU3HAYAJIbHA 1HTEHCUBHICTh B3a€MO/IIi HOTO MOJEKYJ 3 MOJSPHOIO 1
HEMOJIAPHOIO YacTUHOIO Moiiekyn [TAP. [lns yTBoproBaHH1 Milen He0OXiTHO, 1100
cepelloBUIle OyJ0 «XOpPOIIMM PO3YUHHUKOM» TIIBKHA JUIS BYTJIEBOTHEBUX
panukaniB. Y cepeIoBHUINAaX OJAHAKOBO CIOPIAHEHUX OOOM dacTHHAM IUQIIHLHUX
mosnekyn ITAP, yrBoproBanHi Milien He BiOyBaeThes, 1 [IAP BusBISIIOTH B TaKuX

cepeloBUIIaX TUIbKU ICTUHHY PO3YHHHICTb.



Produce a micelle in non-aqueous media

Just as in aqueous surfactant micelles having polar groups oriented toward the
aqueous phase, a surfactant solutions in hydrocarbons can form micelles with the
opposite orientation of the molecules. With the formation of reverse micelles polar
groups are combined into a hydrophilic (oleofobne) kernel and hydrocarbon
radicals, turned toward kindred non-polar environment to form oleofilnu shell that
shields the inner part of the micelles from hydrophilic contact with hydrocarbon
environment. South Africa, forming micelles in nonpolar solvents is usually
insoluble in water; balance of hydrophilic and oleofilnyh properties of their
molecules dramatically shifted towards oleofilnosti. The degree of association of
molecules in reverse micelles is much lower than in direct micelles (3-40). It
normally grows with increasing hydrocarbon radical to a certain limit. This is
largely "geometric" grounds: in this case the core of micelles composed of small
compared to hydrocarbon radicals polar groups. It is therefore necessary to ensure
thermodynamic stability micelle core measure shielding is achieved at lower mirah
association is less than the number oleofilnyh groups on the surface of the

micelles.

Because of the low dielectric constant nonpolar solvents ionoheni SAS there
iIs almost not dissociate. Cohesive forces between the molecules of surfactant
micelles due to dipole-dipole interaction between ion pairs and possible hydrogen

bonds.

If you produce a micelle in non-aqueous media essential role of solvent
polarity, which determines the intensity of its interaction with polar molecules and
nonpolar part of surfactant molecules. To produce a micelle is essential that the
environment was "good solvent” only for hydrocarbon radicals. In environments
are equally related to both parts dyfilnyh surfactant molecules, produce a micelle

does not occur, and South Africa are found in such areas only true solubility.



Ha BigMiHy B1J BOJHOI'O CEpENOBHILNA YTBOPIOBAHHI MILEN B HEMOJISPHUX
Cepe/IOBUIIIAX Ma€ HE EHTPOIIII0, a «CUIIOBY» MPHUPOJY; BOHA MOJATA€ Y BUT1THOCTI
3aMiHM 3B'SI3KY MOJISIpHA IpyIa — BYTJIEBOACHB(IIPU MOJIEKYJIIPHOMY PO3YMHEHHI)
Ha 3B'I30K MK TOJSIPHUMH TpymamMu TpH iX oO0'€qHaHHI B SAPO MIIIEIH.
Enepretnynuii Burpam cucreMu Opu 00'€THAHHI TOJAPHUX TPYIN HACTUIBKU
ICTOTHH, 110 1 IpU HAUMEHIIMX KOHUEHTpAaIisX ICTUHHUX po3uuHIiB IIAP moxe
3HAXOJWTHUCS HE Y BHUIIIAI OKPEMHX MOJIEKYJ, a Yy BHUIUISI HEBEITUKHUX
nepeomiyenacoyiamis.

Conrwoinizauia 6 po3uunax miyeanoymeoprwwuux IIAP. Ymeopenus
MIKpOemynociii

BBenenHss B cucTteMy TpeThOTO KOMIIOHEHTA, 3aJ€KHO BiJl HOTo TpPHUPOIH,
MOkKe ab0 rajabMyBaTH yTBOPIOBaHHS Milles, abo(10 CIOCTEPIraeThCs YacTile)
CpusiTU LboMy Tiporiecy. IlpurniueHHs acoriamii mosekyn I[IAP B wminenu
BIJI0YBAETHCS IPU BBEJEHH1 Y BOAHI po3unHU [IAP 3HauHuX KUTbKOCTEN MOJSIPHUX
OpPraHiYHUX PEYOBHH, HAMPUKIAJ, HWKIUX COHUPTIB. Takl pedOBHHU 301IBIIYIOTH
MOJIEKYJISIpHY ~ po3unHHicTe  [IAP 1 BHachmiiok 1pOTO  3MEHINYIOTh
MIIIETIOYTBOPIOBaHHS. BBeneHHs WX K€ PEYOBHH, aje B MaJIMX KUTBKOCTSX, 1
0COOJIMBE JI0JIaBaHHS HETMOJSIPHUX BYTJIEBOAHIB, MPHU3BOJUTH JIO JIEIKOTO
noHmwkeHHss KKM, ToOto monermye yrBoproBaHHs Mmiued. [Ipu mpomy iCTOTHO
3MIHIOETBCS OyJI0Ba MIIeN : BBEACHHM B SKOCTI JOOABKM TPETId KOMIIOHEHT
BXOJUTH JI0 CKJIaay Mileiau. B pe3ynbTaTi mMpakTUYHO HEPO3YMHHI B YHUCTIN BOJII
BYIJIEBOJHI PO3UMHSAIOTECA B aucnepcisx winen IIAP (6eH3uH, rac, xupw,
opra”iudi OapBHUKH).Tak, pO3YMHHICT, OKTaHY Yy BOJI JyXKE€ Maja 1 CKIIajgae
0.0015%. ¥ 10%-omy e po3uuHi ojeaTy HATPil0 MOXe OyTH pO3uMHEHO ~ 2%
OKTaHy(PO3YMHHICTh BUIIE HA TPU MOPSIIKH).

Lle siBuIIIE - BKIIOYEHHS JI0 CKJIaay TPETHOTO KOMIIOHEHTA, HEPO3ZYUHHOTO a00
c1a00PO34YUHHOTO B aUcHepciitHoMy CepeIoBHUILI, HA3MBAETHCS

contobinizayiero (KON0IOHUM PO3UUHEHHM).



In contrast to the aquatic environment produce a micelles in nonpolar media is
not entropy, and "power" nature; it is the replacement of utility connection polar
group - hydrocarbons (with molecular dissolution) the relationship between polar
groups to get organized into core micelles. The energy gain of the system by
combining polar groups as significant as the least true concentration surfactant
solutions can not be in the form of individual molecules, and as small

peredmitselasotsiativ.

Solubilization in solutions mitseloutvoryuyuchyh South Africa. The

formation of microemulsions

Introduction to the third component, depending on its nature, can slow down
or produce a micelle, or (more often observed) to facilitate this process. Inhibition
association of surfactant molecules in micelles occurs when injected in aqueous
solutions of surfactants significant amounts of polar organic compounds, such as
lower alcohols. These substances increase the solubility of molecular South Africa
and therefore reduce mitseloutvoryuvannya. The introduction of these same
substances, but in small quantities, and special addition of non-polar hydrocarbons
leads to some reduction CCM, that makes it easier to produce a micelle. This
significantly changes the structure of micelles, introduced as additives third
component is part of the micelles. As a result, practically insoluble in pure water
soluble carbohydrate dispersions in micelle surfactant (gasoline, kerosene, oils,
organic dyes).

Thus, the solubility in water octane is very small and is 0.0015%. In 10% -th
solution of sodium oleate same can be dissolved ~ 2% octane (solubility over three
orders of magnitude).

This phenomenon - the inclusion of the third component insoluble or hard

dissolved in the dispersion medium, is called solubilization (colloidal dissolution).



Pospizasitors npsamy conobinizayiro(y Bogaux aucnepcisx [TAP) i 36opomuy(y
BYIVICBOJHEBUX  cHCTeMax). PedoBunHy,como0uTi30Bany  po3uumHoM  [IAP,
Ha3uBaKOThcoatobinizamom, a ITAP - conrobinizamopom.

KinpkicHO 3maTHICTH 110 comroOumizamii Moke OyTH oOXapaKTepHu30BaHa
BEJIMYMHOIO BIJHOCHOI cojroOum3amii S - BIIZHOIIEHHAM 4YHCIa MOJIb
coJiro01Ti30BaHoipeuoBUHU Ncon a0 uncna Moib [TAP |, 110 3HaxoAUThCSA B CTaH1
Mimern Nwiit:

S = Ncon/ Nwmi. (1.9)

Posnonin como0imi30BaHOT  PEYOBMHM MK MIIeIaMUd 1 MOJICKYISIPHUM
PO3YMHOM BHM3HAYAETHCS POOOTOI0 BHUXOIY MOJIEKYJN BYTJIEBOIHIO 3 BOJIU B SIAPO
mitenu. [Ipu mpoMy pymriitHOO CHUIIO0 COMOO1TI3AI, SK 1 B YTBOPIOBAHHI MIIIel,
€ T11pohoOH1 B3aEMOIIi.

[Ipy KOHTAKTI pO3YMHY MILIEJI 3 MAaKpO(a300 BYIJIEBOJHIO BCTAHOBIIOETHCS
PIBHOBOKHUN PO3MOJALT BYTJEBOAHIO MiX HOro Makpoda3oro, iCTHHHUM BOJHHUM
PO3UYHMHOM 1 COTIOO1TI3aTOM.

TemneparypHa 3ajeXHICTh COJMIOOUTI3AIll B LOMY BHUIAAKy MOXe OyTH

OIIMCaHa TaKUM YHNHOM:

de__Hm
dT  RT? (1.10)

ne H., - eHtampmiscomoOuII3alIlli, BU3HAYYBAHA EHEPIeTUKOI MEPEXOay
BYTJIEBOJHIO 3 KOTO Makpodasw 10 Mirnenud i1 nepeOyaoBO0 caMHuX MINEN Mpu
coJrro0T3arii.

BxomxkeHHsI BYTJI€BOAHIB NpH cONroOLTI3aLii B 00'eM BYTJIe€BOAHEBOTO SApa
MIIIEJIA TATBEP/KYETHCA JAHUMU CHEKTPOCKOMIYHUX 1 PaJiiOCIIEKTPOCKOMIYHUX
METO/IIB.

Croci® BKIIIOUEHHSI MOJIEKYJ CONo0iIizaTta 10 MILEeNd y BOJHUX PO3UMHAX

3aJIeKUTH BiJl TPUPOIN PEUOBUHHU.



There are direct solubilization (in aqueous dispersions of South Africa) and
backward (in hydrocarbon systems). Substances solubilized solution of surfactants
nazyvayutsolyubilizatom and SAS- solubilizer.

Quantitatively, the ability to solubilize can be described the relative
solubilization S - ratio of the number of moles solyubilizovanoyirechovyny Nsol

among mol SAS, in a state of micelles Nmits:

S = Ncon/ Nwmi. (1.9)

Distribution solubilized matter between micelles and molecular solution
determined work function of hydrocarbon molecules of water into the core of the
micelles. This driving force solubilization, like produce a micelle is hydrophobic
interactions.

In contact with the micelle solution makrofazoyu hydrocarbon established
equilibrium distribution between the hydrocarbon makrofazoyu, true aqueous
solution and solyubilizatom.

Temperature dependence of solubilization in this case can be described as

follows:

de__Hm
dT  RT? (1.10)

where H,., - entalpiyasolyubilizatsiyi, determined energy conversion of
hydrocarbons to its makrofazy micelles and micelles restructuring themselves in
solubilization.

The entry in the solubilization of hydrocarbons in the volume of the
hydrocarbon core of the micelle confirmed by spectroscopic methods and
radiospektroskopichnyh.

The way to include molecules solyubilizata micelles in aqgueous solutions

depends on the nature of the substance.



HenonsipHi BYIJIEBOJIHI, BIIPOBA/KYIOUUCh B MILEIH, PO3TALIOBYIOTHCS B 1X
ByryieBoAHEBUX snpax(puc. 5.9). Ilpu 1pomMy BYIVICBOJHEBI JIAHLIOTH MILEIN
PO3CYIOThCS, B PE3YJIbTaTi PO3MIp Miled 30UIbIIy€eThCsl. MOXIIMBUNA 1HIIUN CHIOCIO
BKJIFOUECHHS COItOOLUTI3aTa 10 MIMeln, 0COOIUBO XapaKTEpHUM NJisi HE1IOHOTCHHHX
[TAP. Monekynu, Hampukiala, (eHOdy HE NPOHUKAIOTh BCEPEIMHY Milel, a
3aKpIIUTIOIOTHCS Ha iX TOBEPXHI, PO3TAlIOBYIOUHMCH MDK O€3/1aJIHO 3ITHYTUMU
MOJIIOKCUETHIICHOBUMH JIaHITForamu(puc. 5.9).

Jlemio 1HIIMKA XapakTep Mae CoNrooOII3alii NOJSIPHUX OPraHIYHUX PEYOBHH, Y
ToMy u4ucal 1 HemiuenoytBoprowouux IIAP. HasBHicTe B MoJekynax Takux
PEYOBHH MOJISIPHOT 1 HEMOJISIPHOT YaCTUH MPU3BOAUTH JIO TOTO, IO MOJIEKYJIH , SIKi
COJIFOOLTI3YIOTHCS MOKYTh BKJIIOUATUCS B CTPYKTYPY MILIEJIH Pa30M 3 MOJIEKYJIaAMH
minenoytBoptorounx [TAP. Cnuptu, kuciotu BOYAOBYIOTBCS B MIIEIy MIXK
monekyinamu [IAP Tak, mo0 ix monspHi rpynu OyiM 3BEpHEHI 10 BOJU, a
TOoQpiabHl YaCTHHM  MOJIEKYJ OpIEHTOBaHI MNapalieIbHO  BYTJIEBOAHEBUM

pagukanam IIAP. B pesynbpTaTi BHHUKAIOTH

MIIIeNH 3MiIaHoro ckiaay(mai. 1.9).
ZZ % gre 31aTHICTD KOJIOITHUX I[TAP
COMOOUTI3yBaTH  BYIJIEBOJIHI ~ 3pOCTae 13
5:’5 Ll’l/b 3pocTaHHsM  KoHueHTpauwii [IAB 1 ix
riapodoOHOCTI , a TaKOX B MeEXaX OJHOTO
el Thmpe— TOMOJIOTIYHOTO psAy y Mipy 30UIbIICHHS
CKIagy JIOBKWHU BYTJIEBOJHEBOI'O paguKala.
Comro0iizaltist - MUMOBLIBHHM 1 000opoTHUI niporiec. [l konnentparii [TAP
1 TeMIeparypi BINOBIAA€ IJIKOM ITE€BHE HACUUEHHS PO3YMHY COMIO01T13aTOM.
XapakTepHi SBHINA CIIOCTEPIralOThCS TPH COMFOOLTI3AIIT TEeIKIX
MaJIOTIOISIPHUX OapBHUKIB, CTIEKTPH MOTJIMHAHHS SIKUX Pi3HI B MOJISIPHUX 1
HenoJyigpHux cepenoBumax. [Ipu manux konuentpauisax [TAP (amxue KKM), konu
OapBHUK 3HAXOIUTHCS y BOAHIM (a3i, CIIEKTp MOTIMHAHHSA PO3UYMHY BiAMOBIIA€
MOTJIMHAIOY1H 31aTHOCT1 OapBHUKA Y BOJTHOMY CEpEeOBUII (HAIPUKIIAI, IS

poAaMiHy MaKCUMYyM IOTJIMHAHHS criocTepiraeTbes mpu 590 Hm).



Non-polar hydrocarbons vprovadzhuyuchys in micelles are in their
hydrocarbon cores (Fig. 5.9). This hydrocarbon chains rozsuyutsya micelles,
resulting micelle size increases. There is one way to enable solyubilizata to
micelles, especially characteristic of non-ionic surfactants. Molecules such as
phenol not penetrate into micelles, and fixed on the surface, situated between

randomly bent polioksyetylenovymy chains (Fig. 5.9).

A somewhat different nature has Solubilization polar organic compounds,
including nemitseloutvoryuyuchyh South Africa. The presence of these substances
in the molecules of polar and nonpolar parts causes the molecules that
solyubilizuyutsya may be included in the micelle structure with molecules micallar
SAS. Alcohols, acids are built in between the micelles of surfactant molecules so
that their polar groups were converted to water and lipophilic parts of the

molecules are oriented parallel hydrocarbon

%%? radicals SAS. The result is a mixed micelle
Jrso composition (Fig. 10).
Usefulness of colloidal surfactants solubilize
54 O;éi\/b hydrocarbons  increases  with  increasing
concentration of SAS and their hydrophobicity
Prc. 5.9 h‘{iue‘urw 3MIIAHOT 0 and within a homologous series with increasing
R length of the hydrocarbon radical.

Solubilization - spontaneous and reversible process. This surfactant
concentration and temperature corresponds to a definite solution solyubilizatom
saturation.

Typical phenomena are observed in some low-polar dye solubilization,
absorption spectra which are different in polar and nonpolar environments. At low
concentrations of surfactants (CCM below), the dye is in the agueous phase, the
absorption spectrum of the solution corresponds to absorption capacity of the dye
in an aqueous medium (eg, rhodamine absorption maximum is observed at 590

nm).



Bume KKM npaktndHo yBech OapBHUK CONIOOLTI3UPYETHCS 1 3MIHIOE CIIEKTP
NOTJIMHAHHS HA XapaKTepHUM /I BYTJIEBOJHEBOIO cepeioBuia (y pasl pojgamiHa
3HMKa€e cmyra noriauHaHHs 590 HM, 1 pO3YMH 3MIHIOE MAaJIMHOBUH KOJIp Ha
nomapanueBuii). Lle mo3Bosie, 30Kkpema, 1o 3MiHI CIIEKTPATBHOI XapaKTEPUCTUKU
po3unHy mig yac mnepexony uepe3 KKM BusHauatu ii 3HaueHHsA. 3MiHA
CHEKTPAJIbHUX XapaKTepUCTHK OapBHUKA MpPH COJMOOLIIZAI] JIOBOJUTH, IO BiH
JIOKAMI3y€EThCS Y BYTJIEBOJTHEBOMY SIAPI.

OpienTyBaHHS 1 KOHIIGHTpAIlld MOJEKYJ COJMIOOUTI30BaHUX PEYOBUH B
MUIIEIIJIaX MOXE MPU3BOJUTHU JI0 ICTOTHOI 3MIHM KIHETHUKHM XIMIYHOI B3a€MOJIl
COJIIOOMIIM3UPOBAHHBIX MOJIEKYJl MK €000 1 3 IHIIMMH pPEYOBHHAMH,
pPO3UMHEHUMH B  cepefoBullll. B  nedkux BuUMaakax  COJMIOOUIIH3AIUUS
CYNPOBO/KYETHCSI 3HAYHUM 30UTBIICHHSIM IIBHAKOCTI XIMIYHOI B3a€MOJII, IO
JICKUTh B OCHOBI Kamanizy miyeau. SIBuIe comro0iaizalii Bigirpae BaKjauBy poJjib
B MPOLECAX eMYIbCUBHOI noNimepusayii HETPAaHUYHUX BYTJICBOJHIB MPU CHUHTE31
namexcig 1 6araTb0X MOJIMEPHUX MaTepiaiiB (MOJICTUPOITY, TOJIAKPUIIATIB); MIPU
IbOMY TIpOllEeC ModiMepu3alii B OCHOBHOMY BIJOYBAa€ThCsl caMe B Millesiax, 110
MICTATh COJIOOUIU3UPOBAHHBIN BYTJIEBOJIEHh, a HE B KpamneibKax eMYyJbCil
BYTJICBOHSI.

[Tpu Bucokux xonmentpaiisx [TAP i Benmukux 3Ha4eHHAX S po3Mip Millen cTae
3HaYHUM. Taki TepMOAWHAMIYHO CTaOUThHI CHCTEMH TPUHHSATO Ha3WBATH
Mmikpoemynvciamu. Bimomi YHomupvoxxomnonenmmui MIiKpoemynibCusHi cucmemu,
BKIIFOUar04H MirenoytBoprotodi [TAP, 3suuaiine [TAP (naituacrimre e crimptu Cs—
Ci12), BYTJIEBOJIEHb 1 BOJY, a TaKOX IT'STUKOMIIOHCHTHI CHUCTEMH, IO MICTSTh,
OKpIM MepepaxoBaHUX PEUOBHH, EICKTPOJIITH.

BuxopucranHs po3zuunie miyen TOJSTa€ B TOMY, IO TEBHUH iX o00'em
BBOJUTHCS B JOTIOMDKHI CBEPIJIOBMHHU, PO3TAIOBAHI HABKOJO MPOMHCIOBOT
CBEpJUIOBMHU Ha JEsAKid BIJICTaHI, KyJAu TOTIM 3aKadyye€ThCs BOJA, IO MICTHTh
HEOOX1IHY KUIBKICTh eNeKTpoidiTy. IIpoxoasuu depe3 HapTOHOCHY mopoay, Iie
MIKpOEMYJIbCis, 10 Mae 3HauHi KoHueHtpauii [IAP, sk Ou 3muBae Hadty 3

MOPO/IX, BIATICHSIOYH 11 10 MPOMHUCITIOBO1T CBEP/IJIOBHUHHU.



Above CCM virtually all dye solyubilizyruyetsya and changes in the
absorption spectrum characteristic of hydrocarbon environment (in the case of
rhodamine disappears absorption band 590 nm, and the solution changes color to
orange raspberry). This allows, in particular, to change the spectral characteristics
of the solution when passing through the CCM to determine its value. The change
in the spectral characteristics of the dye solubilization proves that it is localized in
the hydrocarbon core.

Orientation and concentration of molecules solubilized in mytsellah
substances can lead to a significant change in the kinetics of chemical interaction
between molecules solyubylyzyrovanneith themselves and with other substances
dissolved in the medium. In some cases solyubylyzatsyyya accompanied by a
significant increase in the speed of chemical interactions underlying catalysis
micelles. Solubilization phenomenon plays an important role in the emulsion
polymerization of unsaturated hydrocarbons in the synthesis of latex and many
plastics (polystyrene, polyacrylates); The process of polymerization mainly takes
place in micelles containing hydrocarbon solyubylyzyrovannsly, not in emulsion

droplets hydrocarbons.

At high concentrations of surfactants and large values of S micelle size is
significant. Such thermodynamically stable microemulsion system called. There are
four-mikroemulsyvni system including mitseloutvoryuyuchi South Africa, South
Africa usual (usually alcohols Cs — Ci,) hydrocarbons and water, and quinary

system containing, in addition to the listed substances electrolytes.

Using solutions of micelles is that a certain amount of auxiliary is introduced
into wells located around industrial wells at a distance, which then pumped water
containing the required amount of electrolyte. Passing through the oil-bearing rock,
it microemulsion having significant concentrations of surfactants, as it washes

away oil from the rock, pushing it to the industrial wells.



Hu3bki 3HaUeHHS TOBEPXHEBOI'O HATATY MK (pa3aMu 1IbOTO PO3UUHY, 10 WJe
yepe3 IJIacT, OOYMOBIIIOIOTh €MYJIbI'YBaHHS IUIIBOK HaTH 1 BIIIUIEHHS 11 BiJ
MIOPOJIH.

3HadyeHHs po3umHIiB Minea ITAP nias OiloJOTiYHMX CHCTEM BHU3HAYAETHCS
TOJIOBHUM YHHOM 3JaTHICTIO MIIe] COMOOLII3yBaTH pi3HI pedyoBuHH. Kpim Toro,
HUHI MIIEIU PO3TIISIAI0THCS SIK MOJIEe1 010JIOTTYHUX MEeMOpaH 3aBIsSKH CXOXKOCTI
JESKUX BJIACTHBOCTEH CTPYKTYpu MeMmOpaH 1 Minen. Mimenu cojell >KOBYHUX
KHUCIIOT BIAIrPalOTh BaXJIMBY POJb B TpaHCHOPTI 1 ajxcopOuii mdimigiB, €
COJIFOOLTI3aTOPOM XOJIECTEPUHY, 3a0€3ME€UYI0Th BUBEJICHHS JIIKIB 3 OpPraHI3My.

3 comrobinizaliero, HMOBIPHO, TTOB'SI3aHO MOCHJICHHS JIii IIMPOKO MOLIIUPEHUX
OaKTEepULIMJAHUX TMpernapariB - QeHody 1 WOro MOXigHUX, PTYTHUX CHONYK,
cynb(damigiB y MNPUCYTHOCTI Jeskux aHloHOoakTuBHMX [IAP. 3nauyna yBara
OPUAUIAETECS TaKUM (opMaM JIKAPCHKUX PEYOBHUH, B SIKUX BHKOPHCTOBYETHCS
aBunle conroOuTizamii. Bimomi mnpemapatu  Hoay, posnoaiieHoro B IIAP
(Momodopu). [ns dapmariii BakJIMBa MOXJIHBICTH OTPUMAHHS 3a JOTIOMOTOIO
miren I[TAP BOMOpO3UMHHMX TMpernapaTiB 3 HEPO3YMHHUX Y BOJII PEUOBHH,
Hanpukian, BitamiHiB A 1 E (ix comoOumizyroTh edipamu memronosm). Y
OKCHETWJIbOBaHUX e(dipax copOiTaHyCOTO0LTI3YI0ThCS 0apOiTypaT 1 acmipuH.
[Tpucytnicts Miuen ITAP 3MiHIOE MIBUAKICTH BCMOKTYBaHHS JIIKIB, 3MEHIIY€E
KOHIIEHTPAIIII0 BUTBHHX JIIKIB.

[IpoTe 3acTocyBaHHS COJIIOOUTI30BAHMX CHUCTEM B MEAMIIMHI BHUMAarae
HaJ3BHYaliHOI 00epeXHOCTl. 3aHaaTro BHCOKI KoHueHTpauii [IAP MoxyTh
BUKJIMKATH YIIKOJKEHHS TKAHWH 1 3HIKEHHS TEPareBTHUYHOI aKTUBHOCTI JIKIB.
AJse TooBHA HeOe3NeKa 3aCTOCYBaHHS TaKMX CHUCTEM SIK HOCIIB JIIKIB TOJISITaE B
TOMY, IO BOHHU JOyXe JaOUThbHI, MPU BBEICHHI iX B OPraHi3M BiI0OyBa€ThCS iX
pOo30aBJICHHS, MILIEJIA PO3IAIAIOTHCS 1 COIFOO1II30BaH] JIIKW BUNIAAI0Th B OCal.

Taniou i 6apenuxu

Taniou - OCHOBHA YyacTUHA AyOMIbHUX MarepiaiiB. BoHu € moxigHumMu
O0araroaToMHHX (DEHOJIIB, B IKUX MOJIPHUMH 1 I0HOTEHHUMHU TPyIIaMH € PeHOIbH1

1 KapOOKCHIIbHI TPYTIH.



Low values of surface tension between the phases of the solution goes

through layer, cause emulsification of oil films and separating it from the rock.

Value micelle surfactant solutions for biological systems is determined mainly
by the ability of micelles solubilize various substances. In addition, now micelles
are considered as models of biological membranes due to the similarity of some
properties of the structure of membranes and micelles. Micelles bile salts play an
important role in the transport and absorption of lipids, cholesterol is solubilizer
provide output of drugs from the body.

From solubilization, probably due strengthening of widespread bactericidal
drugs - phenol and its derivatives, mercury compounds in the presence of some
sulphonamides anionoaktyvnyh South Africa. Much attention is paid to such forms
of drugs that use solubilization phenomenon. There iodine, distributed in South
Africa (iodoform). For the pharmacy important possibility of using water-soluble
surfactant micelle preparations of water-insoluble substances, such as vitamins A
and E (solyubilizuyut of cellulose ether). In oxyethylated ethers
sorbitanusolyubilizuyutsya barbiturates and aspirin. The presence of surfactant
micelles changes the absorption rate of drugs reduces the concentration of free

drug.

However, the use of solubilized in medicine requires extreme caution. Too
high concentrations of surfactants can cause tissue damage and reduce the
therapeutic activity of drugs. But the main danger of using such systems as carriers
of drugs is that they are very labile, with the introduction of the body is their

dilution micelles disintegrate and solubilized drugs precipitate.

Tannin and dyes
Tannin - most tanning materials. They are derivatives of polyhydric phenols in

which polar and ionic groups are phenolic and carboxyl groups.



Pocnuuni gyOmibHI MaTepianu poO3MNAJAIOTh K CHa0Kl  eNeKTPOJITH.
[NapokcunbHl rpynu (EeHOJIB 1 KapOOKCWIIBHI TPyHu B pe3yibTaTi JuUcOLiarii
HA/IAaI0Th TaHiJaM HETaTUBHUH 3apsifl.

AOCOJIIOTHO TPO30pi PO3YMHU TaHIAIB NalOTh KOHYC THUHIAms, TPHIOMY
¢()EeKTUBHICTh CBITJIIOPO3CISIHHS ~ 3aJIe)KUTh BiJ TeMmepaTypd 1 KOHIICHTparii
po3unHiB. [IpoBeneHi HOCHIIKEHHsI CEepeHbOI MOJIEKYJIIPHOI Macu TyOHIIEHOTO
EKCTPaKTy SUIMHOBOI KOpU TIOKAa3ajiy, M0 MOJISIPHA Maca pI3KO 30UIBIIYETHCS 3
KOHIICHTPAIII€O.

[li gani cBigyaTh OpoO Te, IO 3 MIJBUIICHHSM KOHIICHTpAIlll POCIUHHUX
TyOMJIBHUX PEUYOBHH B HUX BiJIOYBAIOTHCS MPOLIECH MIIETOTBOPEHHSA. Y MIillely
BxoauTh 10-20 monekysn. Acowiaiiss MOJIEKYJ TaHIAIB 3 YTBOPEHHSM KOJIOIAIB
MIIeTT 3AIMCHIOETHCA 3a PAXyHOK BOJHEBHX 1 CIAOKIMIUX MIXKMOJEKYJISIPHUX
3B's3kiB. Pi3HI BuUAM 3B'SI3KIB  MIDK PO3YMHEHHMMH MOJIEKYJaMH TaHiJIB
IPOSBIISIIOTHCSA HE JIMILIE B TOMY, IO YTBOPIOEThCA OUTblIa a00 MEHIIA KIJIbKICTh
acoIllfOBaHMX YAaCTOK, ajie 1 B TOMY, II[0 BUHUKAE MPOCTOPOBA CITKA, SIKY MOXHA
BUSIBUTH, BU3HAYAIOYH B'SI3KICTh NPH PI3HUX THCKAX IS IOCUTh KOHIICHTPOBAHUX
PO3YHHIB POCTUHHUX TYOMIBHUX MaTEpiaiB.

Cromu ciipg BimHecTH OapBHUKH, SKI MHUMOBOJI JIUCIEPTYIOTh Y BOJI 1
KOaryJlolTh Hacuily, Hailyacrimie oO0OpOTHO (aJi3apUHOBHA  YEpPBOHUH,
TOJTY1TUHOBUY OJIAKUTHHI, €pUTPO3IH Ta 1H.).

Konoinni BrnacTuBOCTI OApBHUKIB B CHUJIBHOMY CTYyNEH1 3ajexarb 1 BiJ
OpUPOAN AUCHEpCiiiHOro cepenoBuiia. Jleski 3 HUX y BOJI YTBOPIOIOTh THIOBI
KOJIOiJIHI CHUCTEMH, a B CUPTI a00 HEMOJSPHUX PO3UMHHHUKAX(OEH30J, TOJYyOI,
KCHJIOJI Ta 1H.) YTBOPIOIOTH ICTUHHI PO3UMHHU.

Konoinni BmacTuBOCTI OapBHUKIB 3HAYHOIO MIPOI0 BHU3HAYAIOTH MPOTIKAHHS
nporecy hapOyBanHs. Ha BojokHax abo TKaHMHAX P13HOTO MOXO/KEHHS 1 Pi3HOTO
XIMIYHOTO CKJIaZy BHOIPKOBO cOpOyeThes 1 (IKCyeTbesl TOW a00 1HIIMN OapBHUK.
[Tpomec (ikcartrii mpoTikae 0COOIUBO yCHINIHO TOJI, KOMM OAPBHUK Ma€ KOJOIMHY
MIpy JUCIIEPCHOCTI. barato MOCHIAHUKIB 3B'S3yIOTh 11€ 3 MOr0 KOAryJjsiielo Ha

BOJIOKHI.



Vegetable tanning materials regarded as weak electrolytes. Hydroxyl group of

phenol and carboxyl groups by providing dissociation tannin negative charge.

Absolutely clear solution tannin give Tyndall cone, and the effectiveness
svitlorozsiyannya dependent on temperature and concentration of solutions. Past
studies have average molecular weight of spruce bark tanning extracts showed that

the molar mass increases sharply with concentration.

These data indicate that with increasing concentration of vegetable tannins in
them the processes mitselotvorennya. In mycelium is 10-20 molecules. Association
of tannin molecules to form micelle colloids at the expense of weaker hydrogen
and intermolecular bonds. Different types of relationships between molecules
dissolved tannin evident not only formed a larger or smaller number of associated
particles, but also that there is a spatial grid, which can be detected, determining
viscosity at different pressures for quite concentrated solutions of plant tanning

materials.

Assign colors that spontaneously dispersed in water and coagulated with

difficulty, often reversible (alizarynovyy red, blue toluidynovyy, erytrozin et al.).

Colloidal properties of dyes to a great extent depend on the nature of the
dispersion medium. Some are common in water form colloidal system, and alcohol

or non-polar solvents (benzene, toluene, xylene, etc.) Form a true solution.

Colloidal properties of dyes largely determine the course of the process of
painting. At fibers or fabrics of different origins and different chemical
composition selectively adsorbed and fixed a particular dye. The process of fixing
proceeds particularly well when the dye is a colloidal dispersion measure. Many

researchers connect it with its coagulation of the fiber.



Iloacnenna murouoi 0ii

BigmuBanHs pi3HMX 3a0pyJHEeHb - TBEpPAMX 1 PIOKUX, HUZBKO- 1
BHCOKOMOJICKYJIIPHUX - TMPOIEC HAI3BUYAWHO IIMPOKO MOIIUPEHUN HE JIHIIE B
noOyTi, ajie 1 B CyyacHii TexHiil. BOHO BUKOPUCTOBYETHCS JIJIsl OUUIIICHHS PI3HUX
MOBEPXOHBb TEpe/l MOJANBIIO OOpPOOKOI0 1 HAHECEHHSM 3aXHWCHUX MOKPHUTTIB,
BIJIMUBaHHS BIJ OJii 1 Opyay ABUTYHIB 1 Ky30BIB MalllMH 1 1H.; OJU3BKO JO IUX
nporieciB 1 3actocyBadHs [IAP st 3011bIIeHHS] Mipy BUTSITaHHS HAQTH 3 TUTaCTA.

Cunrernyni [TAP B OCHOBHOMY BHKOPUCTOBYIOTHCS Y CKJAJl pPIZHHUX
OaratokoMnoHeHTHUX  Kommo3uuik, 3Banux bBKK. Cknaguicte mnporuecy
BI/IMUBaHHS TIOB's3aHa, 30KpeMa, 3 THUM, IO 3a0pyJHEHHs, SK MPaBUIO, €
0araTOKOMIOHEHTHOIO ~ CYMINIIII0 TBEPAUX 1 PIAKAX PEUYOBUH, CHUIIBHO
CTPYKTYpPOBAHOIO CHCTEMOIO, IO YacTo yTBOpioe. [Ipu BimMuUBaHHI TKaHWH Ha IIe
HAKJIAIAEThCSA 1 MOXKJIMBICTh YUCTO MEXAHIYHOTO YTPUMYBaHHs 3a0pyJaHEHb MIXK
BOJIOKHaMH. Teopis MHIOYWOi [ii, PO3BUTOK $IKOI 1€ JAJEKO HE 3aBEpIICHUH,
MOKJIMKaHa JIOMOMOITH B CKJajaHHI ontuManbHuX pernentyp bBKK 1
TEXHOJIOTTYHUX MPUHOMIB BIIMUBAHHS MMOBEPXOHb Pi3HOT MPUPOJIU 1 B TOM ke yac
B 3a0€3MEYCHHI IOCTATHLOT MIPH €KOJIOTTYHOT YUCTOTH IUX TPOIIECIB.

3actocyBanns [IAP B mutounx 3acobax oOrpyHTOBaHE MPAKTUYHO Ha yCIX
PO3MIISTHYTUX BUIIE MEXaHI3Max ix i :

1. Ile mnepemyciM, 3HMKEHHS TOBEPXHEBOIO HATATY 1 SK HACTIAOK,
TOJIIIIIICHHS. 3MOYY8aHHs BOJOI0 BIMHUTOI TOBEPXHi, OCOOJIMBO BAXIWBE TpHU
BIJIMUBAaHHI1 TKAHWH, KOJHM KalUISIPHI CUJIM MOXYTh ICTOTHO YTPYJIHUTHU BOMpPaHHS
PO34YMHIB MUIOUMX 3ac00iB. 3a HASBHOCTI PIJIKMX MAaCISHUX 3a0pyIHEHb BaXJIUBY
posib HaOyBa€ TOJIMIICHHS 6uO0pY020 3MOYYBAHHS, CHPHUSIOYE BIATHCHEHHIO
3a0pyIHEHb BOJIOIO 3 BIIMHUTOI TOBEPXHI.

2. Monekynu muia, ancopOyrourch Ha MOBEPXHI BOJOKHA 1 YaCTKaX TBEPAMUX
a00 piakux 3a0pyAHEHb, CTBOPIOIOTH J00OpE TiApaTOBAaHUN aICOPOIIAHMIM 11ap, 1110
OOyMOBJIFOE BHHHMKHEHHS PO3KJIMHIOIOUOTO THUCKY. lle cmpusie BimpuBYy YacToOk
3a0pyJHEHb BiJ TMOBEPXHI BOJIOKHA 1 TEpPeXoay iX B MHUIOUY piauHy(ToOTO

NPOSIBIISIETHCS ducnepeyioua Nist [IAP) - ocHOBHA cTajiisi mpoiecy BiIMUBaHHSI.



Explanation washing steps

Money of different pollutants - solid and liquid, low and high - process
extremely widespread not only in domestic but also in modern technology. It is
used to clean various surfaces before further processing and application of
protective coatings, money from oil and dirt engine and car body, etc .; about these
processes and the use of surfactants for a more severe extracting oil from the
reservoir.

Synthetic surfactants are mainly used in the various multicomponent
compositions called CCB. The complexity of the process of laundering related in
particular to the fact that pollution is usually a multicomponent mixture of solid
and liquid substances, highly structured system that often forms. When money is
applied to the tissue and the ability to hold purely mechanical dirt between the
fibers. Theory washing steps, the development of which is still far from complete,
iIs designed to assist in the preparation of CCB optimal formulations and
processing methods laundering surfaces of different nature and at the same time to

ensure a sufficient degree of ecological purity of these processes.

The use of surfactants in detergents informed on almost all of the above
mechanisms of action:

1. This is primarily reduce surface tension and consequently improve the
wetting water wash clean surface is especially important when money tissues
where capillary forces can significantly complicate tidying detergent. If liquid oil
pollution becomes an important role improving electoral wetting, promoting the

print launder contaminated water from the surface.

2. The molecules of soap, adsorbuyuchys on the surface of fibers and particles
of solid or liquid contaminants, creating well hydrated adsorption layer, hence the
emergence of disjoining pressure. This facilitates the separation of particles of
contaminants from the surface fibers and move them into the washing liquid (that

appears dispersing action NAC) - the main stage of the laundering process.



oMy mponecy CHOpUsilOTh MEXaHIYHI J1i Pi3HOT 1HTEHCHUBHOCTI, 3aBXIU
BUKOPUCTOBYBAHI B MPOILIEC] MPAHHS.

3. AzcopOuiiiHi TUTIBKM Ha MOBEPXHI YAaCTOK 3a0pyJHEHb HANaIOTh LUM
YacTKaM BHCOKY arperaTUBHY CTIWKICTh(cmabinizayis) 1 TOMEpeKaloTh iX
NPUIMIIAHHS JI0 TOBEPXHI BOJIOKHA y 1HIIOMY MICIli, TOOTO Mpoliec pecopoyii.
Pa3zowm 13 cTabimizalfiero BIIMUTHX JIOMIIIOK BiIOyBaeThes Tiapodinizauisigiomumoi
noBepxHi. BukopucroByBani [IAP matoTe OyTH BHCOKO MOBEPXHEBO-aKTUBHUMHU,
aJyle TIpH I[bOMY iX MOJICKYJIIpHA PO3YMHHICTH OOMEKEHA; OT)Ke, 3amac MHja B
po3uuHi Moxe Oytu 3abesneueHuit, mume, skmo [IAP cagibna go
MILIETIOY TBOPIOBAHHSI.

4. 'V npucytHocti [IAP B Murouiil piguHi YTBOPIOETHCS HiHA, CHIPUAIOYA
MEXaHIYHOMY BiTHECECHHIO 3a0pyaHeHb abo ¢gromayiitTux 3a0pyaHEHb, YaCTKU
SKUX BHACIIJOK 3HUKEHOI 3IaTHOCTI JI0 3MOUYYBaHHS MPWINIAIOTE 10 OyJIb0aok
HOBITPS.

5. Hapemri, mutoua aist IIAP no meBHOT Mipu 1moB'si3aHa 13 3JaTHICTIO 9aCTOK
3a0pyJIHEHb, OCOOJIMBO, SIKIIO BOHU MAaOTh MACISHHCTHH  XapakTep,
COJIFOO1TI3yBaTHCS B iX po3unHax. e marBepmKy€eThes THM, 0 MUIOYA JTisl YacTO
BUSBIJISIETHCS JIUIIIE MPU KOHIEHTpamisx, Mo nepeBuiryiote KKM. Ilpu cyxomy
XIMIYHOMY YMIIEHH] B1JI0YBA€ETHCS COMIOOLTIZ3ALIA3BOPOTHIMU MiLleJIaMU MOJSPHUX
3a0pyAHEHb 3 TKAHUH.

Po3unnm, mo mictarte Tiabku ITIAP, THM OuIbIlle TIJIBKK OOMH 1X BUJ, MAlOTh
neBHI Henosiku. Hampuknazg, cnabo NposBISIOTBCS JI€AKl KOJOIAHO-XIMIYHI
BJIACTUBOCTI(30KpeMa ApoOJIeHHsS 3a0pyAHEHb), 10 HEJOCTAaTHHO CTAOLTI3YE IO
PO3UYMHIB JUIsl BIIBEPTaHHS BTOPUHHOTO OCIJAHHS YacTOK, 1HOJ1 3aCTOCYBaHHS
guctux [TAP cympoBOKy€eThCsI HETATUBHUMHE HACTiAKaMH(HAMIPUKIIAT, YCAIKOIO
TKaHWH, aJIepTi€lo MIKIpH Ta 1H.).

Murna - coJii HICUYEHUX KUPHUX KUCJIOT; NaJbMITAT 1 CT€apaT HATPIKO - MaJIo
PO3YMHHI B XOJOHINA BOAI 1 JOCUTH J0OpE B rapAvlid; TOMY MHIOYA Jis iX

. . O,
MOCWJIFOETHCS TIPU MIABUILIEHH] Temneparypu 10 60 C.



This process is facilitated by the mechanical action of varying intensity,
always used during washing.

3. Adsorption film on the surface of the particles of dirt particles provide
this highly aggregative stability (stable) and prevent them sticking to the surface of
the fibers in the other place, the process resorbtsiyi. With the stabilization of
impurities is washed hidrofilizatsiyavidmytoyi surface. South Africa Used to be
highly surface active, but their molecular solubility is limited; therefore, stock soap

solution can be achieved only if SAS sdibna to mitseloutvoryuvannya.

4. In the presence of surfactants in the washing liquid formed foam assisting
mechanical chargeable pollution or contamination of the flotation, the shares are

due to reduced ability to adhere to the wetting air bubbles.

5. Finally, the washing effect of surfactants in some way related to the ability
of particle pollution, especially if they have a buttery character solyubilizuvatysya
in their solutions. This is confirmed by the fact that the washing performance often
only at concentrations exceeding the CCM. In dry-cleaning is

solyubilizatsiyazvorotnimy micelles polar impurities from the tissues.

Solutions containing only South Africa, especially only one type of them,
have some disadvantages. For example, poorly manifested some colloidal-
chemical properties (eg crushing pollution) that stabilizes enough action solutions
to avert secondary sedimentation of particles, sometimes accompanied by the use

of surfactants net negative effects (eg, tissue shrinkage, skin allergies, etc.)

Mila - salt saturated fatty acids; palmitate and sodium stearate - sparingly
soluble in cold water and well in hot; as washing their effect increases with

increasing temperature to 60 C.



[Ipu OuibLI BUCOKIM TeMIepaTypl MUIOYA 3JaTHICTh 3HOBY MaJa€, OCKUIbKU
MOTIPUIYETHCS ~ MHIICJIOYTBOPIOBAHHS, 1 3HIKYIOTHCS CTPYKTYpPHO-MEXaHIYH1
BJIACTUBOCT1 ajacopOuiiHux mapiB. OAuH 3 CEpHO3HUX HEAOJIKIB 3BUYAWHOTO
KHPOBOTO MUJA IOJISATAE B TOMY, IO 10HM MarHir0 1 KaJbIlifo 1 6ararbox 1HIIMX
0araToBaJICHTHUX METAJlIB YTBOPIOIOTH 3 aHIOHOM MWJIa HEPO3YMHHI COJIi, IO HE
MalOTh TOBEPXHEBOi akTWBHOCTI. Came TOMy 3BHYAailHE MHJIO TOTAHO MHUE B
YKOPCTKIiH BOJII 1 30BCIM HE MUE B MOPCHKiH. J[J11 yCYHEHHSI IbOTO HEIOMIKY B MUJIO
JUTS1 5)KOPCTKOT BOAM BBOJIATH CHEIIabHI I00aBKH, 1110 3B'A3yI0Th KaJbIlii 1 MarHiu.

[lepepaxoBaHi MexaHI3MH, Ha SIKUX 'PYHTOBAHA MUIOYA Jisl, 320€3ME€UyIOThCS
CUHTETUYHUMH MHuIleiIoyTBoprotounMu [TAP 1 ocoGiauBO cymimamMu aHIOHHHX 1
HeioHoreHHux [IAP, mepeBaxHo, arxincyrghamis i okcuemuibo8anux cCNUpmis, Kl
B cyMi ckianarTs B 10 1o 40% ckimany BKK. 1o Bxmrogatorees B BKK (110 5%)
katioHHi [1AP (ankinaminu), 3 oqHOTO OOKY, CIIy’KaTh OAKTEPHIIMIHUMU 3ac00aMH,
a 3 1HIIOI - PeryJIol0Th MHULEIOYTBOPEHHS 3a paxyHOK (OpMyBaHHS 3MIIIaHHX
MiIedt.

Tak sik y >KOPCTKiii BOJII 3BHYaliHE MMJIO KUPHUX KHUCJIOT HE JIUIIC HE MHE,
aJyie 3aBMIIKM YTBOPCHHIO HEPO3YMHHUX KaJbI[IEBUX 1 MArHi€BUX COJIEH MOXYTh
3a0pyIHIOBATH BIJMUTI MOBEPXHI, TO B I[bOMY BHUIAJKy HEOOX1JHO 3M'SKIIyBaTH
BOAY JIO/IaBaHHSAM JY’KHHUX €JEKTpOJITIB, 0cobiuBo (ocdaris. o ckiany BKK
BBOUTHCA(1HOAIL 10 30%) momidocdary HaTpito, sIKUi cripusie cTabuTi3aIli 4acTOK
3a0py/IHEHb 13-3a MiJBHIIEHOI BEJIIMYMHU MOTEHIlATy IMOBEPXHI MpH aacopOril
0araTo3apsJHOr0 aHiOHA 1, B TOW )K€ Yac, 3M'SIKIIy€E BOAY, 3B'A3yI0UM JBOX3apsaH1
karionu, 3HmwKye KKM 1 mocwioe CTpyKTypHO-MEXaHiuHI BIIACTUBOCTI
ajcopOLiitHuX mapiB mIBoK B miHax. [Ipote 3acTocyBanHs nomidocdary HHHI
OOMEXYETHCS, OCKIJIBKM € BIJOMOCTI MpPO T€ IO MOMaJaHHsA HOro y BOJAOHMHU
MPUBOJIUTH, 30KPEMA, IO PI3KOT0 PO3MHOKEHHS CHHBO-3EJICHUX BOJOPOCTEH, 1110
BUKIINKAIOTh 3aPOCTAHHS BOJOWM.

Y BKK BBOIATBCS TaKOXK cuikam, cyivgam i kapoonam Hampito, a OCTAaHHIM
4acoM 1 OeHmonimosi eiunu, MO PaHille BXXUBAIUCS IK CAMOCTIMHI MUIOY1

3aco0u(MOXKJIMBO, OJIHI 3 TIPaJaBHIX Ha 3eMJll).



At higher temperature washing capacity falls again as deteriorating
mytseloutvoryuvannya and reduced structural and mechanical properties of
adsorption layers. One of the major drawbacks of conventional fat soap is that ions
of magnesium and calcium and many other multivalent metals form insoluble
soaps with anion salt with no surface activity. That is why ordinary soap washes
poorly in hard water and do not wash in the sea. To address this lack of soap for

hard water introduced special additives that bind calcium and magnesium.

These  mechanisms, which  Priming  washing action provided
mytseloutvoryuyuchymy synthetic surfactants and mixtures of anionic and in
particular nonionic surfactants, preferably alkilsulfativ and oxyethylated alcohols,
which together make up 10 to 40% of its CCB. What's included in BPC (5%)
cationic surfactants (alkylamino), on the one hand, are bactericidal agents, on the

other - regulate mytseloutvorennya by forming mixed micelles.

Since conventional hard water soap fatty acids not only washes but due to the
formation of insoluble calcium and magnesium salts can contaminate surface
washed, in this case it is necessary to soften the water by adding alkaline
electrolytes, particularly phosphates. The structure of CCB introduced (sometimes
up to 30%) sodium polyphosphate, which helps stabilize the particles of pollution
because of the high value of the surface potential of multiply charged anion
adsorption and, at the same time, softens water by linking dvohzaryadni cations
reduces the CCM and enhances the structural and mechanical properties of
adsorption layers of films in pinah. However, the use of polyphosphate currently
limited because there is evidence that hit him in the pond leads in particular to a

sharp reproduction of blue-green algae that cause overgrowth of water bodies.

In BKK introduced as silicate, sulfate and sodium carbonate, and recently
bentonite clay were used previously as independent detergents (perhaps one of the
oldest on Earth).



Cunikar 1 kapOOHAT HATpiO ciaykaTh A peryiatoBanHs pH po3unny BKK,
10 BIUIMBAE Ha MUiouy fito aHioHHOI ITAP, a Tako)X Ha BJIACTUBOCTI MOBEPXHI
BOJIOKOH TKaHWH, 30KpeMa, Ha iX 37aTHICTh 10 HaOpskaHHi. OnTuManbHe
3HaueHHsa pH mpu mpaHHI BOBHSHUX TKaHWH cKiagae 7-8, 6aBoBHsHUX - 9-10, a
npu BukopuctanHi BKK miis rexniunux mineit - pH ~ 11 1 Bute.

Jlig miogimsanii NOBEepXOHb BIJIMUTHUX MarepiajiB 1 4acTOK 3a0pyJHEHb B
BKK BBomsaTh pizai BMP, Hanpukinan, kapboxcumemuiyentonosy.

Ho cknany BKK BBoasaTh Takox (epMeHTH, SKi TiIpoJi3yloTh OLIKOBI
3a0pyJIHEHHS A0 BOJOPO3YMHHMX JimiaiB. Benenus ¢gpepmentiB no cknany BKK
CTaJ0 MOXJIMBUM TUIBKH TICJIS PO3POOKH METOJIB 1X MIKpOKANCYM08aAHHS], IO
3ano0iraroTh WKIIUBIN A1 HA pepMeHTH 1HIMX KoMnoHeHTiB BKK.

VY cknaai BKK, BkuBaHMX B aBTOMATHYHHX IpaJbHUX MAaIIMHAX, MICTHTHCS
MiJBHINEHA KUIBKICTh HeioHoreHHuX IIAB, mo 3amo6iraroth 3aiiBoMy
NIHOYTBOPEHHIO, AK€ MOXKE€ MOPYWUTH poboTy MamuH. [l  maHux
[TAPrpyHTOBaHa Ha iX 3HIKEHIN CXWJIBHOCTI IO MIHOYTBOPEHHS, OCOOIHMBO IPHU
BUCOKMX  TeMIeparypaX, KOJIH  BOHM  BTpa4arOTh  3JaTHICTH  JIO
MUIIEJIOYTBOPIOBAHHS 13-32 JIETiApaTallii MOJISIPHUX TPYTI.

Ha oMy  TpHUHIMII 3aCHOBaHO BUKOpUCTaHHs HeioHoreHHUX [TAP B Tak
3BaHUX MEPMOpe2yIb08aHux MUIOUUX 3ac00ax, BKWBAHMX JUISI OYHIICHHS
JBUTYHIB BiJl 3a0pyIHEHb, oiii 1 Harapu. OOpoOka CHIBHO 3a0pyIHEHHUX AeTalien
OpraHIYHUMH PO3YMHHHUKAMH, IO MICTITh Onu3bko 10% cyminn HEIOHOT€HHUX
[TIAP 3 piBHOIO JOBXHHOI OKCHUETWUJIEHOBOI'O JIaHIfOra, 3a0esneuye Mpu
MOJAIBIIIOMY BIJIMUBaHHI CIIaOKUM BOJHHUM pO3UYMHOM Tux ke [IAP mBuake
MUMOB1UIbHE BUJAJICHHS 3a0pyJHEHb HaBITh O€3 30BHIMIHIX MEXaHIYHUX i 1
MOBHE OYHIICHHS TMOBEPXOHb. [lOTIM TIABUINEHHS TEMIEpaTypu BHIIE 3a
TeMIiepaTypy TOMYTHiIHHS jucrnepcii HeionHoro [IAP  npuBomutes 10
po31IapyBaHHS CKJIAJIHOI AUCIIEPCHOT CUCTEMHU, 1110 YTBOPHUJIACS MPH BIJIMUBAHHI, 1
BUJIIJICHHS 3 HEl BOJAM, JOCHTHh YUCTOI JIJII TIOBTOPHOTO BUKOPUCTAHHS, a TaKOXK
[TAP, 1o 103BOJIsIE BECTH 3aMKHYTHIM UK 0€3 BUKUY B 30BHILIHE CEPEOBUIIE

€KOJIOT1YHO HeOe3MeYHUX PeUOBUH - HeioHOTeHHUX [TAP, oniii, 3aJIMIIIKIB MaJIUBa.



Silicate and sodium carbonate are used to adjust the pH of the solution CCB
affecting the cleaning action of anionic surfactants, as well as the properties of the
surface fibers, particularly their ability to swelling. The optimum pH of the wash
woolens is 7-8, cotton - 9-10, and the use of CCBs for technical purposes - pH ~ 11
and above.

To freeze surfaces washed material and particles of pollutants in BKK
introduced various BMP, such as carboxymethyl cellulose.

The structure of CCB introduced as enzymes that hydrolyze protein
contamination to water-soluble lipids. The introduction of enzymes into the CCB
became possible only after the development of methods of mikrokapsulyuvannya to
prevent harmful effects on enzymes other components of the CCB.

As part of CCB, used in automatic washing machines, contained increased
amounts of nonionic surfactant to prevent excessive foaming that may damage the
operation of machines. Performance data PARhruntovana their low tendency to
foam, especially at high temperatures when they lose their ability to

mytseloutvoryuvannya due to dehydration of polar groups.

On the same principle, the use of nonionic surfactants based on so-called
termorehulovanyh detergents, used to clean engines of dirt, oil and soot.
Processing of highly contaminated parts organic solvents containing about 10%
mixture of nonionic surfactants with equal length oksyetylenovoho circuit provides
for further laundering weak aqueous surfactant same rapid involuntary removal of
dirt even without external mechanical action and thorough cleaning of surfaces.
Then raising the temperature above the cloud point temperature variance nonionic
surfactants leads to a complex bundle of dispersed systems formed during
laundering and the release of her water clean enough for reuse and South Africa,
which allows closed loop without release into the environment hazardous

substances - non-ionic surfactants, oils, residual fuel.



3HauyHEe TMIHOYTBOPEHHS JESKMX MHIOYMX 3ac00iB BHKJIMKA€ HETaTUBHI
Hachigku. [loBubHE OlosoriyHe poskiagaHHs kKojoigHux IIAP obGepraeThes
cepiio3Ho0 MpoOsIeMoro. 3a3BUYail CTIYHI BOJM HE ouuiarThes Bifg nux [TAP.
[TAP, mo wMicTAThCA B CTIYHMX BOJAX, IO CKUJAIOTHCSA, HE3BAKAIOYM Ha
pO30aBJICHHSI OCTaHHIX PIYKOBOIO BOJIOIO, IMPOJOBXKYIOTh HISATHU B HIM B MauX
KOHIICHTpAIlisfix. 30KpeMa, HEOJHOPA30BO CIIOCTEPIrajocs CIIHIOBAaHHS TaKHUX
BEIUKUX €Bpomeiichkux pidok, sk Cena 1 Peitn. I1llo6 yHukHYTH 1BOTO,
HamararoTbcs 3actocoByBatu I[IAP, mo pyHHYOTbCS TiJ MAI€I0 3BUYAMHHUX
010JI0TYHUX YMHHHUKIB IPUPOJHOrO CEPEOBHUIIIA.

BKK BumyckaroThCcsi TPOMUCIOBICTIO Y BUTJISAI MOPOIKIB 1 macT. OcTaHH1
JIeIIeBIle, HIXK MOPOIIKU, 1 EKOHOMIYHIIIE, OCKIILKH iX BUPOOHUIITBO HE BKIIIOYAE
SHEpProEMHUX OTEpAIliil CYIIKU 1 TpaHyJIIOBaHHA. B Toi ke yac mpu BUPOOHUIITBI
NacT ICTOTHOK TPYAHICTIO SBISIETbCS JOCSTHEHHS JOCTAaTHBOI CTIMKOCTI iX
CTPYKTYypH TpuU TpUBAJIOMYy 30epiraHHi 1, OCOOJIMBO, NpH iX CHUIBHOMY
OXOJIO/PKCHHI IT1JT Yac TIepEeBE3€CHb.

Mikpokancynioeanns

[lepcniekTUBHOIO 0O0JIACTIO BUKOPHUCTAHHS CTaOLIi3aIil JUCIIEPCHUX CHUCTEM
PI3HOI TIPUPOJU € TPOIIECH MIKPOKAICYJIOBAaHHS TMOPOIIKIB 1 Kpareiab PiJIUHU.
MikpokarncyatoBaHHs - 1I€ CTBOPEHHsSI Ha MOBEPXHI MaJlUX Kpameiab ado 4acToK
3aXMCHHUX IUTIBOK, IO 3amo0ira€ KOHTAKTY3aXMIIAIOYOipEUOBUHU 13 30BHIIIHIM
cepenoBuiieM. Taki 1Bk, yrBopeHi BMP, B aesikoMy po3ymiHHI ONM3bKI 1O
CTPYKTYpl 1 TpU3HA4Y€HHIO 10 MeMmOpaH KIiTUH OCHOBHUMHU NUISIXaMU
MIKPOKAICYJIIOBaHHS € ancopOmist T1oriBkoTBipHux BMP, abo BuainenHs Ha
MOBEPXHI YacTOK IUTIBKM HOBOI piakoi ¢asu(koayepsayis). 1niBku migaaroThCs
oOpoOri(BBeieHHsT AyOuTeniB, 3MiHa pH, TemmepaTypu) 3 METOH HaJgaHHS IM
TBEPAOMOIOHUX BIACTUBOCTEH. [IJIs1 OTpUMaHHS IJIIBOK BUKOPUCTOBYIOTHCS Pi3HI
OPUPOAHI 1 CUHTETHYHI PEYOBUHU: OUIKM(’KETATHH, adbOyMiH), MOJICaxapu]iu,
noxiJHa uentoio3a Ta 1H. Ilo cyTi, ne cBoepiiHUN CIOCIO YIAKOBKH MPOAYKTY,
KWW JT03BOJISIE YCYHYTH JIETIOUICTh, 3aiMaHHs, HEIIPUEMHUN 3amax 1 psjl 1HIIMX

MOro HeOaKaHUX BJIACTUBOCTEM.



Significant foaming detergents cause some negative consequences. Slow
biodegradability of surfactants colloidal turns serious problem. Usually wastewater
IS not treated by these surfactants. South Africa contained in wastewater discharged
despite dilution recent river water, continue to operate it in small concentrations. In
particular, the following has been observed foaming major European rivers such as
the Seine and the Rhine. To avoid this, try to use surfactants that are destroyed by

conventional biological factors of the environment.

CCBs are produced in the form of powders and pastes. Last cheaper than
powders and economical because their production does not include energy
intensive drying and pelletizing operations. At the same time the production of
pastes essential difficulty is achieving sufficient stability of the structure during

prolonged storage and, especially, with their strong cooling during transport.

Microencapsulation

Promising area of use of stabilization of disperse systems of different nature
are processes mikrokapsulyuvannya powders and liquid droplets.

Microencapsulation - is creating on the surface of small droplets or particles
protective film that prevents kontaktuzahyschayuchoyirechovyny with the
environment. Such films formed by MRI, in some ways similar in structure and
purpose to the cell membrane is mikrokapsulyuvannya main ways adsorption film-
BMP or allocation of particles on the surface of the liquid phase of the new film
(koatservatsiya). Films are processed (input tannins, changing the pH, temperature)
to enable them tverdopodibnyh properties. For films using various natural and
synthetic substances, proteins (gelatin, albumin), polysaccharides, cellulose
derivatives and others. In fact, this kind of product packaging method that

eliminates the volatility, fire, bad and some of his other undesirable properties.



Bce posnouanocs 3 xomipku. Y 1953 p. OyB cTBOpeHM# O€3BYTIJIepOIHUN
KOIMIOBAJIBHUN mMamip, SKAWA Ha3Bajdud  caMOKoIioBalbHUM. Ha Takmii mamip
HAHOCSTh TOHKHMHM IIap MIKpOKaICysd, IO MICTATh B 000JOHII (apOyBanbH1
pedoBuHU. OOOJOHKA MPU HATUCHEHHI PYHHYETHCS, a iX BMICT KOIIIO€ Ha mamepi
OykBu 1 1mudpu. AGo, Hampukiaa, Ha (JIAKOH AyXiB HAHOCUTHCS CIeliaibHa
€TUKETKa, B SIKIM B KalcCyJbOBAaHOMY BHUJII MOMIIIEHI KpamneibKu npenapary. s
OIIHKW 3amaxy BiJnajgae HEOOXITHICTh BiAKpUBATH (JIAKOH, JOCUTH TOTEPTH
CTHKETKY.

MiKkpoKarncyatoBaHHs MMOUIUPIOETHCS HA HOBI 00JacTi. MiKpOKancyJtoBaHHS
1ICTOTHO TIOKpAIIy€ TEXHOJOT1UHI BIACTUBOCTI HAMPI3HOMAHITHIIIUX TPOJIYKTIB 1
3HaYHO PO3MIMPIOE cepy iX 3acTocyBaHHA. MIKpPOKAICyJIbOBAHE PiAKE MaTMBO
XapaKTEepHU3y€eThCsl OUIBI BHUCOKMMH TEeMIepaTypamMu 3ailMaHHS 1 MaJioko
BUOyXOHeOe3mekow. bpukeru takoro "cTBepioro" majauBa MOXHa MEPEBO3UTH 1
30epiratu 0e3 crneniaabHOi yNaKOBKHM INpPU HE3HAyHUX BTpaTtax. IIpu 3aropsiHHi
TaKOT0 MaJiiBa BOHO TaCUTHCS BOA0I0. OTpUMaHHS KOMIIO3UIIIN TBEPANX PAKETHUX
MajuB TPYHTOBaHE Ha MIKPOKAIICYIIOBaHHI OKMCHUKA 1 BiJHOBHUKA, 3MIIICHHS
SKHX IO MOMEHTY BUKOPHUCTaHHS HEMOXJIMBE 13-3a BUCOKOI aKTUBHOCTI.

Y ¢apmareBTUYHIA TPOMHUCIOBOCTI 3a JIOMOMOTOK MIKPOKAICYJIFOBAaHHS
JOCSTaeThed  cTalOuIi3alisl HECTIMKMX JIKAPChbKUX MpEenapaTiB, PEryItoeThes
MIBUKICTh 1X BUBUIBHEHHS B MOTPiOHINM TIJSHIN NMUTYHKOBO-KHIIIKOBOTO TPAaKTY,
30LIBIIY€EThCS TPUBANICTh TEPANEeBTUYHOI Jii MpPU OJHOYACHOMY 3HUKEHHI
MaKCHUMaJIbHOT'O PIBHS KOHIIEHTPALlli MpenapaTy B OPraHi3Mi.

VY ciibCbKOMY TOCIIOJIAPCTBI BUKOPUCTAHHS MUKPOKATCYJTUPOBAHHBIX JOOPUB
3a0e3neuye yNoBUIBHEHUH BCTYIl iX B TPYHT 1 OUIbIlle PIBHOMIPHY MiJATOIBIIIO
POCIIMH, MIKpOKAICYJIIOBAHHS JI03BOJISIE HAHOCUTH Ha HACIHHS 3aXMCHI 00OJIOHKH,

10 MICTATh POCTOB1 pEYOBUHH, 100pUBA 1 OTPYTOXIMIKATH.



It all started with carbon paper. In 1953 was created bezvuhlerodnyy copy
paper, called self-copying. In this paper applied a thin layer of microcapsules
containing pigments in the shell. The shell is destroyed when you click and copy
the contents of the paper letters and numbers. Or, for example, by the special
perfume bottle label, which in capsulated form placed droplets of the drug. To

assess the odor is no need to open the bottle, enough to rub the label.

Microencapsulation spreading to new areas. Microencapsulation significantly
improves the technological properties of a variety of products and significantly
expands the scope of their application. Microencapsulation liquid fuel is
characterized by high temperatures and low fire vybuhonebezpekoyu. Briquettes
such "stverdloho" fuel can be transported and stored without special packaging
with minor losses. In such fuel fire is extinguished it with water. Getting a solid
propellant compositions primed to mikrokapsulyuvanni oxidant and reductant,

mixing until use which is impossible because of high activity.

In the pharmaceutical industry via mikrokapsulyuvannya achieved
stabilization of unstable drugs is regulated by the rate of release at the desired area
of the gastrointestinal tract, increased duration of therapeutic effect while reducing

the maximum level of concentration of the drug in the body.

In agriculture, the use of fertilizers mykrokapsulyrovannsih provides slow
introduction of a more uniform soil and fertilizing plants mikrokapsulyuvannya
allows you to put on protective seed shell containing growth substances, fertilizers

and pesticides.



3acTocyBaHHS KOPMOBHUX J00aBOK 1 KOPMOBHUX KOHLEHTPATIB, A0 CKIIAy SIKHX
BXOJSATh aMIHOKWCIIOTH, OUIKH, XUPH, COJIi, BITaMIHM, AHTHOIOTHKHA 1 TOMY

noAiOHe, BUMAarae CTPOroro J03yBaHHS, 3a0e3MeYeHHs CYMICHOCTI 1 JOCTaTHBhOI

CTaOUTBHOCTI, IO  JOCSTA€TbCS  BUKOPUCTAHHSIM  MIKPOKAINCYJIbOBAHUX
KOMITOHEHTIB.
JAPATJII TA CTYJHI

barato KoJOiZHMX CHUCTEM Yy BIIOMHUX YMOBaxX MOXYTh BTpaudaTd IUIMHHICTH i
MEPEXOAUTH B JAparjieBUAHUN cTaH. [Ipoliec mparyieyTBOpeHHS € TepeTBOPEHHS
pIIKOI CHCTEeMH Ha TBEpJONOAIOHY, NPUYOMY 3a3BHYail aucriepcHa ¢dasza i
JUCIIEPCIMHE CEPEeOBUIIE 3AJUIIAITHECS B KOJHUIIHIX CIIBBIIHOIICHHSIM 1 HE
PO3IUISIOTHCS.

Jpaenamu i cmyousmu Ha3UBaIOTh TBEPAOIOIOHIHETEKYYl CTPYKTYpPOBaHI
CUCTEMH, 110 YTBOPHWIWCS B PE3YJBTATI Mdii MOJICKYJISIPHUX CHJI 34CTUICHHS MiX
KoJoimHuMH YacTkamu. CTyTHSIMH Ha3UBaIOTh CTPYKTYPOBAHUMH CUCTEMAaMH, K1
YTBOPIOIOThCA 3 po3unHiB BMP 3a paxyHOK BTpaTu pO3UMHHHKA.

3acTUraHHs MOK€ BIJOYBAaTHCS CIIOHTAaHHO B PE3yJIbTaTl 3MIHU TEMIIEPaTypH,
IpU KOHIEHTpaIlli po3unHy abo Mpu J0JIaBaHHI JO HHOTO HE 3aHAJTO BEIIMKOI
KUIBKOCTI €JIEKTPOJIITY.

3aJie’)KHO BiJl MPUPOIU PEYOBHH BUXOIATH a00 Kpuxki Iparii - CTPyKTypOBaHi
nBodasHi cuctemu, abo ernacmuuni aparii. CTygHi - CTpYKTypoBaHi omHoda3zH1
CUCTEMU.

[Ipote Taka knacudikarmiss Mae HEIOJIKH, OCKIJIBKH BJIACTHBOCTI Japarjiei
O0araTo B 4YOMYy 3aliekaThb BiJ CIOCOOIB OTPUMAaHHS 1 psALy PI3HUX YMOB.
Hampuknan, kaydyk, [0 HAQJICKUTh [0 €JIACTUYHUX CTYJHIB, TMPU HU3BKHUX
TeMIIepaTypax JErKo pyHHY€EThCS 1 pO3TUPAETHCS B MOPOIIIOK, a TUIIOBHIN KPUXKUN
rejib, OTpPUMaHUM 3 KPEMHIEBOI KUCJIOTH, alie PETENbHO BIAMUTUN B JOMIIIOK

METOJIOM Jiani3y, Ha0yBa€ elacTU4YH1 BIACTUBOCTI.



The use of feed additives and feed concentrates composed of amino acids,
proteins, fats, salts, vitamins, antibiotics, etc., require strict dosage, compatibility

and sufficient stability is achieved using mikrokapsulovanyh components.

JELLY AND GALANTINE

Many colloidal systems in certain conditions can lose fluidity, and on the
drahlevydnyy state. Drahleutvorennya process is the conversion of a liquid system
to tverdopodibnu, usually dispersed phase and dispersion medium remain in the

former ratio and not separated.

Jelly and galantine called tverdopodibninetekuchi structured system formed
as a result of molecular adhesion forces between colloidal particles. Galantine

called structured systems formed from solutions of MRI due to loss of solvent.

Hardening can occur spontaneously due to changes in temperature,

concentration in solution or in addition to it is not too much electrolyte.

Depending on the nature of the substance or go brittle jelly - structured two-

phase system, or elastic jelly. Galantine - structured single-phase system.

However, this classification has disadvantages as jelly properties largely
depend on the methods of obtaining and a number of different conditions. For
example, rubber, belonging to galantine flexible at low temperatures easily
destroyed and pounded into powder, and a typical brittle gel derived from silica,

but carefully washed from impurities by dialysis becomes elastic properties.



Kpuxxi npari BHXOASATH 3 KOPCTKUX KOJOIMHUX YaCTOK, 3aBSIKH 4OMY 00'eM
reJIiB BiJI BHUCYIIyBaHHS a00 OBOJHEHHSMAJIO 3MIHIOEThCSA. Tomy Taki aparii
Ha3UBAIOTh maxkumu, wo He Habpaxaroms. COAU CHIJ BITHECTH KOAyAYIilHI
opazni - CTPYKTYpH, IO YTBOPHJIMCS B PE3yJbTaTi KOAryJIAlii 30JiB; ONaad B
acTaOUTI30BaHUX KOJIOIMHUX cHUcTeMaxX. Jlo TakuxX cucTeM BITHOCITH TaKOXK
nio@inbHi Opaeni - CUCTEMH, IO BUUIUIA B PE3yJIbTaTl JIparjieyTBOPEHHS JESKUX
TIAPO30iB, HAMPUKIAJ TiAPO30JiB TIAPOKCHUIY 3alli3a, OKCHUIY allOMiHIIO abo
BaHA/III0.

V¥ Koagpariisix KOHLEHTpauis AUCIepcHOl (as3u, K IpaBuio, Ty>KE BEIUKa 1
nocsirae 80%, a B oaparisix, HaBMaKku, 3MICT TBEPO0i a3y HEBEIUKHI - 3a3BHYal
0,5-5%.

3rinno PeOunaepy, CTPYKTYypH B KOJIOITHUX 1 MIKPOTETEPOTCHHUX CHCTEMax
MOXHA PO3JUINTH Ha Koa2ynayitiHi(TUKCOTPOITHO-O000POTHI) [ KoHOeHcayiluHo-
Kpucmanizayitni (110 6€3MOBOPOTHO PYUHYIOTHCS).

Koazynayiini cmpykmypu

JIo HHMX BIAHOCATBCS CTPYKTYpPH, TOHIM)KCHHS arperaTMBHON CTIMKOCTI
JTUCTIEPCHUX CHUCTEM, IO 3a3BWYail BUHUKAIOTH B pe3ynbTaTi. YacTkw,
3IIUIMAI0YNCh, YTBOPIOIOTH MPOCTOPOBY CITKY, B TETISAX SKOi 3HAXOJUTHCA
nucrepciiine cepenopuiie(puc. 2.1).

[Ipn mocuTh cuibHIN acTabimizallii MpomapKy AWCIEPCIMHOTO CEePEeIOBUINA,
III0 3HAXOJIATHCI MK YaCTKaMU, B MICIISIX 1X 31TKHEHHS MOBHICTIO BUTICHSAIOTHCS, 1
3aBJSIKM 1[bOMY, 3[1MCHIOEThCS Oe3MocepeHiil KOHTAKT YaCTOK OJIMH 3 oJHUM. Lle
BI/IMOBIA€ YTBOPEHHIO HAWMIIHININX, aJié OJHOYACHO 1 HANOUIBII KPUXKHUX
KoaryJsiiiiHux cTpyktyp. [Ipore mocuth yacTto mpu ciadkimiiid acradumizaiii B
MICIII KOHTaKTy MK 9aCTKaM¥ 3QJIMIIAI0THCS JOCUTH TOBCTI MAPH JUCTIEPCIIHOTO

CEpeIOBHIIIA.



Fragile jelly out of hard colloidal particles, so that the volume of gel from
drying or ovodnennyamalo changes. Therefore, these jelly called as not swell.
These include coagulation jelly - structure, formed by coagulation of sols;
astabilizovanyh precipitation in colloidal systems. These systems are also lyophilic
jelly - a system that came as a result of some drahleutvorennya hydrosol such

hydrosol iron hydroxide, aluminum oxide or vanadium.

In koadrahlyah concentration of the dispersed phase is usually very high and
reaches 80%, and liodrahlyah contrast, the content of the solid phase is small -
typically 0.5-5%.

According Rebinder, a colloidal structure and microheterogeneous systems
can be divided into coagulation (thixotropic-negotiable) and condensation-
crystallization (which irretrievably destroyed).

Coagulation structure

These include structure, lowering ahrehatyvnoy stability of disperse systems,
which usually occur as a result. Particles zlypayuchys form spatial grid, which is

located in the loops dispersion medium (Fig. 2.1).

At sufficiently strong astabilizatsiyi dispersion medium layer located between
the particles in the ground collision completely displaced, and thus, the direct
contact of particles with each other. This corresponds to the formation of the
strongest, but also the most fragile and coagulation structures. However, quite
often in weaker astabilizatsiyi in contact between the particles are sufficiently thick

layers of dispersion medium.



Puc. 7.1. Ctpoeriie mpocTpaHCTE éHHEIX CTPYKTYP, 00pa3yIOUXCA B JIH03016 IpH
acTabmwmnarpnn 1-yacTHipe mucrepcHoit Gaser; 2-y4acTKH OB epXHOCTH
YacTHII, IUmBLmecs (akTopa yeTOITYHE0CTH [I0CIe acTAOIIB AL,
3-y4acTKH 0B ePXHOCTH YaC THI, COXPAHHELNIe (aKTOP VCTOITYHE OCTH;
4-me TIHCTPYK TYPBI, 3AI0THeHHEIe THCIIe] CHOHHOIT (P eIoil

HasBHICTh TOHKOT'O PIAMHHOTO NMPOLIAPKY MIXK YaCTKaMU 0OYMOBIIIOE MEHIITY
MIIHICTh CTPYKTYpH, Ta 3aT€ HAJa€ i TUIACTHYHICTh, & B JCIKHX BHUIAIKAX 1
eJacTUYHICTh. UMM TOBIIE MPOIIAPOK CEPEAOBHINA MiIXK YACTKaMHU, THM MEHIIIE
MO3HAYAETHCS il MOJIEKYISIPHUX CHJI, IO OOYMOBIIOIOTH 3YETUICHHS YaCTOK, TUM
MEHIII MillHA CTPYKTypa 1 TUM KUAKOMOIIOHIIIE CUCTEMA.

CucreMu 3 KOAryJsIiiHOIO CTPYKTYpPOIO, 3 SIKHX BUCYIIYBaHHSIM BUIAJICHO
JUCIIEPCIHE CepeloBUINE, 3/aTHI B TOMYy a00 IHIIOMY CTYMEHI MOTJMHATH I1I€
CepeNlOBUIIE MPU KOHTAKTI 3 Hew. [lornmMHaHHS cepeoBHUIA CyXHM JpariieM—
kcepoopaznem(Bil Tped, KCEpoc - CyXuil) MOxe OOYMOBIIIOBATHUCS SIK MPOCTUM
KaImJIAPHAM BCMOKTYBaHHSM, TaK 1 PO3COBYBAHHIM €JIEMEHTIB CTPYKTYPH JPATIIO
BHACIIJIOK BHUHUKHEHHS PO3KIMHIOIOUOTO THUCKY 1 3allOBHEHHS MPOMIDXKKIB, IO
YTBOPWJINCS, CEpeAOBHINEM. Y  OCTaHHBOMY BHUNAQJAKYy TOBOPSTH  MPO
Habpakauuskcepoaparis. JIiohoOHi nparii HAOPSKAIOTH TPOXH.

Kcepoaparmi 3Baxarouum Ha BHCOKY MOPUCTICTb MalOTh CHIJIBHO PO3BUHEHY

MOBEPXHIO 1 € XOPOLUIUMHU aJICOPOECHTAMU (CUNIKAOpazeb, antoMo0pazens).



Figure 11. Construction of three-dimensional structures formed in the
stabilization of antifreeze:

1 — particles of the dispersed phase;

2 — parts of the surface of the particles, deprived factor uustoychivosti after
astabilizatsii;

3 - turn the areas of particles retained ustochivosti factor;

4 - loop structure filled with the dispersion medium

The presence of a thin liquid layer between the particles causes a lower
strength structure and gives it flexibility but, in some cases, and elasticity. The
thicker layer of protection between the particles, the less the effect affects the
molecular forces that cause adhesion of particles, the less stable structure and the
zhydkopodibnishe system.

Systems with coagulation structure, which was removed by drying the
dispersion medium capable of varying degrees of absorbing medium is in contact
with it. The absorption medium dry jelly-kserodrahlem (from the Greek, kseros -
dry) may be due to a simple capillary absorption and structural elements apart jelly
by or disjoining pressure and filling gaps formed, environment. In the latter case

we speak of swelling kserodrahlya. Lyophobic jelly swell slightly.

Kserojelly Despite the high porosity have strongly developed surface and are

good adsorbents (sylikadrahel, alyumodrahel).



Konoencauinitno-kpucmanizayiitni cmpykmypu

J1o IbOro THUMY HaJIeXKaTh CTPYKTYPH, Y SIKUX 3B'SI3KM MIJK YaCTKaMH yTBOPEHI
3a paxyHOK Ximiunux cui. 1l CTpyKTypH BUHUKAIOTh a00 B pe3yJbTaTi yTBOPEHHS
MIIIHUX XIMIYHHUX 3B'SI3KIB MK YaCTKaMU(KOHOeHcayitini cmpykmypu), a0o
BHACTIJIOK 3pOIICHHS KPHUCTAJIB B TIPOLIECI BUKPUCTATI30BYBAHHS HOBOI
bazu(kpucmanizayitini cmpykmypu).

CTpyKTypu 3 TaKUM XapaKTepoM 3B'S3KIB MDK YacTKaMU HE MOXYTh
MPOSIBIISATU TUKCOTPOMIii, IJIACTUYHOCTI 1 €JaCTUYHOCTI, a TMOBHUHHI, HaBIIaKH,
IPOSBIISITH MPYKHO-KPUXKI BJIACTUBOCTI. MIIHICTh X 3a3BM4Yail 3HAYHO BHILE 32
MIIHICTh KOATYIAIHHUX CTPYKTYP, 3/IaTHICTh 10 HAOpsSKaHHS BIACYTHS.

TUNOBOIO KOHAEHCALIIHOIO CTPYKTYpOIO € JApareib KPEeMHIEBOI KHUCIOTH.
KpucramnizamiifHa CTpyKTypOBaHa OCBITa Ma€ ICTOTHE 3HAYCHHS IS TBEPAHCHHS
MIHEpaJIbHUX B'SDKYyUHMX 3acO0IB y OyaiBEIbHUX Marepiajiax Ha OCHOBI IIEMEHTY,
rincy abo BamHa.

Ha yTBOpeHHs 3B'S3KiB, a, OT)KE, 1 Ha BIACTHBOCTSIX IUX CTPYKTYp MOXKE
CWJIBHO MO3HAYaTHUCS MPUCYTHICTh B cUcTeMi Moaudikyrounx ao6aBok [IAP, mo
3MIHIOIOTh (HOPMY 1 pO3MIpHM KPHUCTATIB, IO YTBOPIOIOTHCS, a TaKOX yYMOBH iX
3pOIICHHS.

Enacmuuni opazni (cmyoni)

CtyaHi BUXOIATH 3aBASKH il MOJEKYJISPHUX CHJ 3UYCIUICHHS MIXK
MaKpOMOJICKYJIaMHd OpTaHIYHUX TIOJIIMEpIB, HANpPHUKIA], KaydyKy, >KCJIATHHY,
noJIiBUHIIANeTaTy Ta 1H. Ejnactuuni cTyAHi, HaOpskaioud abo BTpadarouu
PO3YMHHUK, JIETKO 1 OOOpPOTHO 3MIHIOIOTH CBiA 00'eM. Tak SK MOTJIMHAHHS
PO3UMHHHMKA 3HAYHO 30UIbIIye O0'€M CTYyAHIO, TO iX HA3UBAIOTh Opalisimu, Wo
TaKOX HAOpAKArOmo.

3aBASIKA MOKJIMBOCTI TOTJIMHAHHS BEINWYE3HUX KUIBKOCTEH pPO3YMHHUKA
00'eM HaOPSKIOro CTYIHIO MOXKE B JECATKH pa3iB MEPEBUILUTU BIIACHUNA 00'eM
OpPraHi4HOro IMOJIMEpPY, a MpU HEOOMEXKEHOMY HaOpsIKaHHI MOJIMEP MOXE
neperTu B po3unH. Taki po3UMHU € MOJIEKYJIPHUMU CHUCTEMaMH, TOMY 1 CTYyAHIl

onHo(da3Hi.



Condensation-crystallization structure
To this type belong structure in which connections between particles formed
by chemical forces. These structures arise or result in the formation of strong
chemical bonds between the particles (condensation structure), or due to fusion of

crystals in the vykrystalizovuvannya new phase (crystallization structure).

Structures with the nature of the relationship btween the particles can not
show Thixotropy, plasticity and elasticity, and should, on the contrary, be elastic-
brittle properties. The strength they are usually much higher than the strength of
coagulation structures, the ability to swelling available.

A typical condensing structure is drahel silicic acid. Crystallization structured
education is essential for curing mineral astringents in building materials based on

cement, gypsum or lime.

In bond formation and, consequently, the properties of these structures can
greatly affect the presence of a surfactant system modifiers that change the shape

and size of crystals formed and provided their merger.

Elastic jelly (galantine)

Galantine out due to the molecular forces of cohesion between the
macromolecules of organic polymers, such as rubber, gelatin, etc. polivynilatsetatu.
Elastic galantine, nabryakayuchy or losing solvent, easily and reversibly change
their volume. Since the absorption solvent increases the volume of galantine, they

called jelly, which is also swollen.

Due to the possibility of absorption of huge quantities of solvent swollen
galantine volume may exceed ten times its own volume of organic polymer, and
the polymer in unlimited swelling can go into solution. These solutions are

molecular systems, so studnii phase.



[TocTiiini 3B'A3KM MiK MOJIEKyJIaMu B po3unHax BMP mMoxyTb yTBOproBaTHUCS
B pe3yJbTaTi B3a€EMOJIi TOJSAPHUX TPYN MaKpPOMOJIEKYJd abo0 10HI30BaHHUX
10HOTEHHUX TpyN; MDK MakpOMOJEKyJIaMH MOXYTh BHUHHUKATH  XIMIYHI
3B'SI3KU(HANPUKIIAA, TPU BYJKaHi3alii KaydyKy B po3udHi). TakuM YHWHOM, B
pozunni BMP BuHukae mnpocTopoBa modiMmepHa citka. [Ipu 1pomy 3B'S3KH
YTBOPIOIOTHCS HE O KIHIIX MAaKPOMOJIEKYII, & MOXKYTh BUHUKATH MK OyIb-sIKUMH
iX minsHKaMu, abW Ha HUX OYJIU TPYTH, SIKI MOXKYTh B3a€MOJIISITH OJIUH 3 OJTHHM.

[Ipupona 3B'A3KiB MK €JE€MEHTaMH, 110 CTAHOBIATH CTPYKTYpPY, Y PI3HUX
CTYIHIB pi3Ha. By3mu ciTku MOXyTh OyTM OOyMOBJEHI BOJHEBUMH 3B'sI3KaMH,
B3aEMOJIEI0 CNIEKTPUYHHUX 3apsaiB a00 JMIOJIB, a TaKOXK XIMIYHUMH 3B'SI3KaMHU.
SKk1110 3B'SI3KM B XOJIOAIl € BOAHEBUMH a00 AUTIOJIHLHUMU(EIEKTPOCTATUUHUMHU ), TO
MIIHICTh HOTO MaJa, 1 BiH JIETKO TUIaBUThCA a00 pyiiHyeThes. [Ipukiamom Takux
CUCTEM € CTYJHI )KeJlaTUHY, arap-arapy.

OkpiM yTBOpEHHs 3B'SA3KIB MIXK MOJIEKYJaMH Yy BiJIOMHX YMOBAaX MOXYTb
BUHUKATH 3B'S3KH 1 MK JIUISHKAMH OJHIET 1 Ti€l 5K MaKpOMOJICKYJIH, SKIIIO BOHA
Ma€e JeKiJIbKka TPy, 3JaTHUX B3a€EMOMIATH OJWH 3 OJHUM, 1 MOJICKYJISIPHUI
JIAHITIOXKOK HACTIIPKM THYYKHH, 110 OKpEeMi YaCTWHU ii B Pe3yibTaTi TETUIOBOTO
PyXy MOXYTh BCTyMaTh B KOHTakT. [Ipm 1bOMy YTBOPIOIOTHCS Tak 3BaHI
100YJIsIpHI @00 KOPIYCKYJISIPHI CTYAHI.

['moOynsipHi CTYHI MOXYTh YTBOPIOBATHCS 1 B pE3yJbTaTi acoliamii JBOX 1
OipIIe MakpomoJiekyJl. Ha3uBatu iX CTyHSIMH MOXKHA TiJIbKH YMOBHO, OCKUIBKH
BOHM 3JaTHI TEKTH, a B'I3KICTh IX YaCTEHHKO MEHIIE B'SI3KOCT1 BIJIIOBIJHUX

po3unHiB BMP.

[Tpuxknagom TIOOYISPHUX CTYOHIB MOXKYTh CIYXHUTH CHCTEMH, IO
orpumytoThes 3 0,1%-X po34MHIB HITPATy IEIIOJI03U B allETOHI MPHU T0aBaHH1 J10
HUX Bojau. [lpm BumaproBaHHI TakWX PO3YMHIB MiJ BaKyyMOM MOXYTb OyTH

OTPUMAHI CTIMKI CTYJHI, III0 MICTATH 110 2-X % CyXOro 3ajIMIlIKy.



Connectivity between molecules in solution BMP can be formed by the
interaction of polar groups of macromolecules or ionized ionic groups; between
macromolecules may have chemical bonds (eg, vulcanization of rubber in
solution). Thus, there is a solution BMP polymer spatial grid. This communication
Is not formed at the ends of macromolecules, and may occur between any of their

sites, so they were groups that can interact with each other.

The nature of relations between the elements that make up the structure in
different galantine different. Grid can be caused by hydrogen bonds, the interaction
of electric charges or dipoles and chemical bonds. If a connection jellies are
hydrogen or dipole (electrostatic), the strength of its small, and it is easily melted

or dissolved. Examples of such systems are galantine gelatin, agar-agar.

In addition to the formation of bonds between molecules in certain
circumstances there may be links between areas of the same macromolecule if it
has several groups that can interact with each other, and the molecular chain is so
flexible that some parts of it as a result of thermal motion may come into contact. It

formed the so-called globular particle or galantine.

Globular galantine can be formed as a result of association of two or more
macromolecules. Call them galantine can only conditionally, because they are able

to flow and viscosity of often less appropriate viscosity solutions GIR.

An example may serve globular galantine system derived from 0,1% -s
cellulose nitrate solutions in acetone when added to water them. In such
evaporation under vacuum solutions can be obtained stable galantine with up to
2% solids.



Pinuna B aparmsx i cTyAHsx Moxke OyTu MoB's3aHOO 1 BUTbHOKO. [loB's3aHa
plauHa BXOAMUTH J0 CKJIaay coibBaTHOT 00070HKHU. [ToB'a3aHa Bojja Mae oOMexKeHY
PYXJUBICTh 1 MOBIAOMJSE CTYAHSM MiABUIIEHY, B MOPIBHAHHI 3 PIAMHOIO,
MinHicTh. IloB's3aHa Boja 3amep3ae IpU HUWKYIH TeMmIeparypi, sKa MOXKe
nocsratu, - 15 ‘C. 3umkena TeMmmepaTypa 3aMep3aHHs MOB'I3aHOI BOJM B TPYHTI
3abe3meuye 30epeKeHHs 3MMYYOro HaciHHSA a00 POCIIHH 1 CIPHUSATIMBO BILUIMBAE
Ha ypoxKau.

OcHOBHa yaCTMHA PIAMHU MEXAHIYHO BKJIIOUEHA B Kapkac japariro. YacTuHa
PIIMHHU, SIKa HE BXOJUTH B COJIbBATHY(TiApaT) 000JOHKY, HA3UBAIOTh BIJILHOIO a00
imobinizoeanoro. MexaHiuHe BKIIOUEHHS PIAMHU B OCEPEAKU Kapkaca MoAiOHO 10
yTpUMaHHS B TYOIll BOaH, 1110 BOpasnacs. PinnHa BXOIUTH B OCEPEIKU CTPYKTYPH 1
BTpayae CBOIO PyXJMBICTb. B TOW ke yac BenuKa KUIBKICTh BOJW B Aparisax 1
CTYJIHSX MOBIIOMJISIE iM BJIACTUBOCTI, SIKI XapaKTEepHl Uil piauH. Y Apariax 1
CTYIHSX  BIIOYBa€ThCS  MOJIEKYJsspHa  Jaudy3id, BOHM MalTh IEBHY
€JICKTPONPOBIIHICTh, PO3CIIOIOTH CBITJIO. BOJNOAIIOTE CTYIHI 1 JAparii TakoX 1
BJIACTUBOCTSIMU TBEPAMX T : MIIHICTIO, TMPYXHICTIO, €IACTHYHICTIO, 3AaTHICTIO
30epiraTu neBHy GopMmy.

[Ipy>xHI 1 e1acTU4YHI BIACTUBOCTI MPOSBISIOTHCS NPU POOOTI M'SI31B JIFOJIUHHU.
M's130B1 BOJIOKHA CKJIQAOTHCS 3 KIIITHH, IO MICTITh JPArjeBUIHY MPOTOIIA3MY,
CTaH $IKOi MIHSETHCS TIJ BIUIMBOM HEPBOBUX IMIYJIbCIB. Tomy M'si3u 37aTHi
CKOpOYYBAaTHUCSl 1 PO3TAryBaTUCA, 3A1MCHIOBaTH poOOTY 1 3a0e3medyBaTu pyXoOBi
MPOLIECH OPraHi3My JIFOJIUHU.

Yunnuku cmyone- i Opazneymeopenus:

[Iponiec mnepexony 3osa abo po3zunHy BMP B cTyneHb Ha3uBaeThCs
cmyoHeymeoprosanus ad0 3acmueanus. 3aCTUTAHHS TIOB's3aHE 31 30UIBIICHHSIM
B'A3KOCTI 1 YHNOBUIBHEHHSM OpPOYHIBCBKOIO pyXy. Y YJIBTPamMiKpOCKON MOXHa
CriocTepiraTi MOCTYIOBE O0'€THAHHS KOJOIMHUX YacCTOK B TUIACTIBIN, PYX SKHX

Mai>ke TIOBHICTIO TMPUIHMHSAETHCA, 1 YTBOPEHHS Teli0, TOOTO BHYTPINIHBOI

CTPYKTYPH.



The liquid in the jelly and galantine can be connected and free. Associated
liquid part of the solvation shell. Bound water has limited mobility and reports
galantine increased in comparison with the liquid strength. Bound water freezes at
a lower temperature, which can reach - 15C. The low freezing point associated
soil water conservation provides wintering seeds or plants and beneficial effect on

yield.

The bulk of the fluid mechanical part of the frame jelly. Some liquids that are
not included in solvation (hydrate) membrane, called free or immobilized.
Contamination of liquid in the cell frame like a sponge retention of water dressed.
Fluid enters the cell structure and loses its mobility. At the same time a lot of water
to jelly and galantine gives them properties that are characteristic of liquids. In the
jelly and galantine is molecular diffusion, they have a certain conductivity, scatter
light. Own galantine jelly and also the properties of solids, strength, elasticity,

flexibility, ability to maintain some form.

Elastic and elastic properties of muscles occur when working man. Muscle
fibers are composed of cells containing drahlevydnu protoplasm, whose status is
changed under the influence of nerve impulses. Because the muscles are able to
contract and stretch, exercise and work processes to ensure the movement of the
human body.

Factors studnye- and jellyformation

The transition ash or HMS solution in glacial called studnyeutvoryuvannya or
freezing. Hardening associated with an increase in viscosity and slowing Brownian
motion. In ultramicroscope can observe the gradual unification of colloidal
particles in flakes, whose motion is almost completely stops and gel formation, ie

the internal structure.



CTynHEyTBOPIOBAHHSI Harajaye MPOIEC KOaryJmsaiii KOJOiJHHX CUCTEM. Yci
YUHHUKHU, 10 OOYMOBIIIOIOTH KOAryJjsiio, B TOMY a0o0 IHIIOMY CTyHeHI
BIUTMBAIOTH HA MPOIIEC YTBOPEHHS IpariB.

[Ipore MiX KOAryJsIi€l0 1 CTYJHEYTBOPIOBAHHSM € 1 ICTOTHA PI3HHUIIA.
Koarymioroun, KoJg0inH1 YaCTKU 3'€IHYIOTHCA B KOMITAKTHI arperaTtH, a KOJOiTHUuN
pPO34YUH PO3AULIETHCA Ha AB1 (a3u: PiAKY - JUCIEPCIMHE CEepeIOBUILE 1 OUIBII
MEHIII TBEpAy - Koaaparenb. [lpm 3acTturanHi MOAIOHOTO PO3IIICHHS HEMAE,
PO3YMHHUK MOBHICTIO 3aJUIIAETHCS B CUCTEMI, KOHLEHTpAIisl JUCHEPCHOI (a3u B
yCIX YaCTUHAX Jpareiro 1 CTYJHIO 3aJUIIA€ThCs MOCTIMHOW. JlparieyTBOpeHHs B
KOJIOIIHUX CHUCTEMax 1 CTYyJAHEYTBOPEHHS B PO3YMHAX OPraHIYHUX IMOJIIMEPIB
3anexaTh BIJ Py YMHHHKIB, 3 SIKUX HAOUIbII CYyTTEB1 HACTYIIHI.

1.IIpupooa oucnepcnoi ¢pasu. He yci riapodoOHI 301 MOXKYTh IEPEXOIUTH
yAparii; Tak, HampuKjajd, 3011 OJaropoJHUX METaTIB : 30J10Ta, IJIATUHH, cpidia -
HE 37aTHI 10 >KEJICYTBOPIOBAHHS, IO TMOSCHIOETHCS CBOEPIAHOIO OYyIOBOIO ITHX
KOJIOTTHUX YaCTOK 1 HU3bKOI KOHIICHTPAIIIE0 1X 30JTiB.

2.@opma uacmox oOucnepcHoi pazu KOJOIAHUX CHUCTEM, po3mipu i
po32anydceHicms  MOJEKYl Noaimepié 1CTOTHO BIUIMBAIOTh HA 3aCTHTaHHS.
ExcrieppuMeHTaIbHO BCTAHOBJIEHO, IO TApPArii yTBOPIOIOTHCA B 30JI5X, YaCTKU
AKX MAlOTh PI3KO aHI30/1aMeTpuyHy (opMy, TOOTO MAIUYKOIMOAIOHI, rOIYacTi
abo muctoukonoAiOoHi. Unm sickpaBilie BUpa)keHa aHi30/11aMETPUYHICTh, TUM TIPU
MEHIII KOHIIEHTpAIlii 30715 JIeTIIe YTBOPIOETHCS reib. OCOOIMBO JIETKO, HaBITh
OpyU MajuX KOHIEHTpallsX, YTBOPIOIOTh xonoaui BMP, y sxux noBxkuHa
MaKpPOMOJIEKYJI 0CATae THCsY A iy 6arato pasiB mepeBHIIye IIONEPedHi PO3MIpH.
3acturannsa po3unHiB BMP, monekynu skux MaroThb Gopmy 17100y, BiIOYyBaETHCS
HabaraTo ripime.

3acTHUraHHs MOXHAa TPEJACTABUTH TakuM dYWHOM. I[loJOBXKeHI dYacTKu
JqucrepcHoi Ga3u B mporieci OPOYHIBCBKOTO PYXY CTHUKAIOTHhCS 1 3UITUIFOIOTHCS
OJIUH 3 OJTHAM IMEBHUMH JIISSHKaMU. TakuMU AUISTHKaMU 3a3BUYail OyBarOTh KIHII
MOJIOBXKEHUX 4YacTOK ab0 KyTH JHMCTOYKIB, TaK fAK Yy I[HMX MICIAX TOBIIMHA

COJIbBATHOI00OOJIOHKM HaMEHIIA 1 HY)KU€ 3HAUYEHHS (-TIOTEHIIaly.



Galantine formation resembling process of coagulation of colloidal systems.
All factors that cause coagulation, in varying degrees of influence on the formation
of jelly.

However, between coagulation and studnyeutvoryuvannyam is also a
significant difference. Coagulation, colloidal particles are joined into compact units
and colloid solution is divided into two phases: liquid - dispersion medium and less
solid - koadrahel. When solidification of this division no solvent is completely in
the system, the concentration of the dispersed phase in all parts drahelyu and
galantine remains constant. Drahleutvorennya in colloidal systems and
studnyeutvorennya in solutions of organic polymers depend on several factors, the
most significant following.

1. Nature dispersed phase. Not all hydrophobic sols can move udrahli; for
example, the ash of precious metals: gold, platinum, silver - not able to
zheleutvoryuvannya, due to a peculiar structure of colloidal particles and low
concentration of sols.

2. Form of dispersed phase particles of colloidal systems, the size and
branching of polymer molecules significantly affect the hardening. Experimentally
that hdrahli formed in sols, particles which have dramatically anizodiametrychnu
form, ie, rod, needle or lystochkopodibni. The brighter expressed
anizodiametrychnist, especially at lower concentrations Zola easily formed gel.
Especially easy, even at low concentrations, form gels MRI, which is the length of
macromolecules thousands A and many times the transverse dimensions. BMP

hardening solutions whose molecules are shaped globules, is much worse.

Solidification can be represented as follows. Elongated particles dispersed
phase in the process of Brownian motion collide and adhere to each other certain
areas. These areas are usually elongated particles end corners or leaves, as in these

places solvate shell smallest thickness and lower the (-potential.



3. Konyenmpayis poOUTh ICTOTHUI BIUIUB Ha CTYIHE- 1 IparjieyTBOPCHHS. 3a
IHITUX PIBHUX YMOB OUIbIIE KOHIIEHTpOBaHI KoJjioigu 1 po3unHu BMC nerme
nepexoAsaTh y Jparii 1 cTyHil, yuM po3OasiieHi. Tak, Hanpuknany — 2%-1 1 Ouniblie
KOHIIGHTPOBAaHI PO3YMHHU KEIATHHY JIETKO IEPETBOPIOIOTHCS TPH KIMHATHIN
temneparypi B xojoami. 0,5-1%-1 po3unHM narTh ciadki, BaXko 30epiraroui
dbopmy cTyHI, a e OLIbIIe po30aBIeHI HE KEeNAaTUHYIOThCS B3arail.

Benuka 3anexxHiCTh 3aCTHTaHHS BiJl KOHIIGHTpAIlli MOSICHIOETHCA TUM, IO Y
OUIbIlIE KOHIEHTPOBAHUX CHCTEMaxX 3MEHINYEThCA BIJICTaHb MDK YacTKaMu 1
MaKpOMOJIEKYJIaMH, 3aBISKH YOMY 30UIBIIYETHCS YHCIO 3ITKHEHb YaCTOK 1
MOJIETIIYETHCSA YTBOPEHHSI CTPYKTYP 32 PAXyHOK 34EIUICHHS aKTUBHUMU LIEHTPaMHU.

3po3yMmino, 10 Il KOHIEHTpalii Il PI3HUX CHCTEM MOXYThb MIHSTHCS
3aJIe’KHO BiJ] CITOCOOY MPUTOTYBAHHS 307110 200 PO3YMHY TMOJIIMEPY, HOTO YHCTOTH
1 psily 1HIIMX yMOB, ajié OCHOBHMM MPHUHIUIT 3aJIEKHOCT1 >KEJIaTUHYBaHHS BIJ
KOHIICHTpAII11 3aJIUIIAE€THCS HE3MIHHUM.

4. Temnepamypa TaKOX CWIbHO BIUIMBA€ HA TMPOIIEC >KEIATHHYBaHHS. 3
MiIBUIIEHHSAM TEMIIEPaTypH MPOIEC 3a3BHYall YTPYMHIOEThCA. Po3umHM, sSKi He
MIEPETBOPIOIOTHCA Y CTYOHI TpU KIMHATHIM TeMmmeparypi, MpU TOHUKEHHI
TEeMIIepaTypy MOXYTh IEPETBOPUTHCS Ha TBEPAl CTynHI. Hanpukian, riatoTuH npu
KiIMHATHiil TeMmeparypi cTyaHiBie B 5%-omy posuuni, a npu 0 T cryanisie npu
3MEHILEeHHI KOoHIeHTpalii B 20 pa3iB. 3 iHIIOro 00Ky, HarpiBaHHs JIyKe TBEPAHUX
CTYJHIB, Hanmpukiaa, cTyaHio 10%-ro xenaTuHy, NEpeBOJUTH iX B PIAKUNA CTaH.
AHanoriyHui Tmporec BiOyBa€TbCcsl B OpraHi3mi BepOIoAa MNpU BUBLILHEHHI
3aIaceHol BOJH.

BrmiuB TemmepaTypu Ha TpoOIeC 3aCTUTAHHS TIOSCHIOETHCS 3MEHIICHHSIM
PO3YMHHOCTI PEYOBHH, a TAaKOX THUM, IO HArpiBaHHS IOCHIIIOE TETUIOBUH pPyX
MaKpOMOJIEKYJI 200 KOJOIMHUX YACTOK 1 MOCa0JIsi€ 3B'I3KU MK HUMU.

YTBOpEHHS CITYACTUX CTPYKTYpP 3 YACTOK AMCHEPCHOI (a3u e TUM Jieriie,
YUM MEHIIE MIBUAKOCTI iX pyXy, TOOTO 4UM HWX4Ye Temmeparypa. s KoxKHOT
KOJoinHOiI cuctemMu 1 po3unHy BMP icHye temmepaTypa, BuIIE 3a SKYy

KCJIATHHYBAHHA HCMOJKIIUBC.



3. The concentration has a significant impact on studnye- and
drahleutvorennya. All other things being equal, more concentrated colloids and
solutions Navy easier to go into jelly and stunii than diluted. For example 2% -and
more concentrated solutions of gelatin easily converted at room temperature jellies.
0.5-1% -and solutions give weak hard galantine retaining form and further diluted
zhelatynuyutsya not at all.

High dependence on the concentration of hardening due to the fact that the
more concentrated systems decreases the distance between the particles and
macromolecules, thus increasing the number of particle collisions and facilitated
the formation of structures by coupling active sites.

Clearly, these concentrations for different systems can vary depending on the
method of preparation of the polymer solution or sol, of purity and a number of
other conditions, but the basic principle zhelatynuvannya depending on the
concentration remains unchanged.

4. The temperature also strongly influences the process zhelatynuvannya.
With increasing temperature process is usually difficult. Solutions that do not turn
into galantine at room temperature, lowering the temperature may become hard
galantine. For example, hlyutyn studniviye at room temperature in 5% -th solution,
and at 0°C studniviye with decreasing concentrations 20 times. On the other hand,
the heat very hard galantine, for example, well 10% gelatin, translates them into a
liquid state. A similar process occurs in the body of a camel in the release of stored

water.

Effect of temperature on the process of hardening due to a decrease solubility
substances and that heat increases the thermal motion of macromolecules or
colloidal particles and weakens the connections between them.

The formation of crosslinked structures of the particles of the dispersed phase
IS the easier, the smaller the speed of their movement, ie the lower the temperature.
For each solution of colloidal systems and there BMP temperature above which

zhelatynuvannya impossible.



VY OuIbIIOCTI KOJIOIAIB UMM BHUUIIE KOHLEHTpaUis, TUM IpH OUIBII BUCOKIN
TeMIlepaTypl MOYMHAETHCS 3aCTUTAHHS.

Temneparypa 3acTuraHHs  3a3BHYail  JIENI0  HWXKYE  TeMIEpaTypu
IJIaBJICHHSI(MA€E MICIIe TICTePE3HC).

Y  BUpPOOHMIITBI TPOMHCIOBHUX 1 OCOOJHMBO TMPOJOBOJIBYUUX TOBApPIB
JIOBOJIUTHCS IIUPOKO KOPUCTYBATHUCS TEMITEPATYPHOIO 3aJICKHICTIO 3aCTUTAHHSI.

5. Yac. HaBiTh y 1O0CHUTh KOHIICHTPOBAHUX CUCTEMAaX 3aCTUTAHHS MPOTIKAE HE
MUTTEBO, a BIIPOJIOBX IEBHOTO Yacy, HEOOXITHOTO I MEPEerpyIyBaHHS YacTOK
qucnepcHoi (a3 B KOJIOiJax 1 MakpOMOJIEKYJ B PO3YMHAX 1 yYTBOPEHHS B
CUCTEMaX PHUXJIHUX CITYACTUX CTPYKTyp. Yac, HEoOXimHMH nJsi iX YTBOPEHHS
HA3UBAETHCS MIEPI0JOM JIO3PIBAHHS.

3alIe)KHICTh 3aCTUTAHHS BiJ 4acy MOXKHa J0Ope MPOCTEKHUTH Ha PO3UMHAX
KPEMHIEBOI KHCJIOTH, SKI MOCTYIIOBO POOJSATHCS BCE OLIBII 1 OLIBII B'S3KUMHU,
BAXKKO TEKYYMMH 1, HApeIlTI, EPETBOPIOIOTHCS HAa TBEpAONOAiOHI redi. MoxHa
MPUTOTYBaTH Taki 30J11 KPEMHIEBOI KHUCJIOTH, SIKI MEPETBOPIOIOTHCA HA JIparii
TUIBKHU 3a 0arato THXKHIB a00 HaBITh MICAIIIB.

CTpyKTypOyTBOPEHHS B JIEIKMX CUCTEMaX TPUBAE 1 MICIS TOTO, SIK YTBOPUBCS
reqb abo cTyneHb. Lle mojgokeHHs MIATBEPAKYETHCS TOCTYIIOBUM TiBUIIICHHSIM
MIIHOCTI 1 €JIACTUYHOCT1 OTPUMAHOTO JAPArito ado CTYHIO.

6. Enexmponimu  HEOJHAKOBO  BIUIMBAaIOTh, Ha  3acturanHs.  OjHi
CJNIEKTPOMITU(TOYHIIIE iX 10HHM) TPUCKOPIOIOTH 3aCTUTaHHS, 1HII, HABIAKH,
YHOOBUIbHIOIOTh, @ B JEAKUX BHUMOaJKax aOCOJIOTHO YCYBAalOTh MOMJIMBICTD
nepexoy 30710 B resib abo po3unny BMP y cTynens.

KarioHn Mamo BIIMBalOTh Ha 3aCTHTaHHA. SIKIO K TOPIBHIOBATH COMi 3
OJIHAKOBHM KaTIOHOM 1 PI3HUMHM aHIOHaMH, TO BHSBJISETHCS, IO Halle(hEKTUBHIIIES
JUIOTh CIPYAHOKHUCII 1 OITOBOKHUCII COJIi, MPUCKOPIOIOYl 3aCTUTaHHs. XJIOPUAU 1
WOMHIBI 3aTPUMYIOTh, a POJaHIl aOCOJIOTHO YCYBAa€ MOMIIMBICTH TIEPEXOIY
po3uuHiB BMC B xoozenp.

AHIOHU Ha KEJaTUHYBaHHS BIUIMBAIOTh B HACTYITHOMY MOPSIAKY(TaK 3BaHUN

npsMuit motponHuil pan 'odmeiicrepa):



Most colloids higher the concentration, the more at a higher temperature starts
freezing. Pour point is usually slightly below the melting temperature (hysteresis
occurs).

In the manufacturing industry, especially food products have wide use

temperature dependence of hardening.

5. Time. Even in a fairly concentrated systems hardening occurs not
immediately, but over time required for the rearrangement of particles dispersed
phase in colloids and macromolecules in solution and the formation of a loose
meshwork systems. The time required for their formation called the period of
maturation.

The dependence of gelation time can be traced to the well solution of silicic
acid, which gradually made more and more viscous, flowing hard and finally
converted to tverdopodibni gel. You can cook these silica sols that turn into jelly

only for many weeks or even months.

Structure in some systems continues after the formed gel or jelly. This
position is confirmed by a gradual increase in the strength and elasticity of the
resulting jelly or galantine.

6. Electrolytes differently affect solidification. Some electrolytes (or rather
their ions) accelerates hardening, while others slow, and in some cases completely

eliminate the possibility of moving to a sol gel or solution in glacial GIR.

Cations have little effect on solidification. If we compare the salt of the same
cation and different anions, it appears that most effectively operate sulfate and
acetate, accelerate hardening. Chlorides and yodydsr delay and thiocyanate

completely eliminates the possibility of switching solutions Navy in aspic.

Anions on zhelatynuvannya impact in the following order (called direct

liotropnyy Hofmeister series):



5042->C6H5O7 - >C4H4052- >CoH,0, >Cl >NO3 >Br >I' >SCN
unTpaT TapTpaT aueTar

BinMiHHOCTI y BKa3aHUX BJIACTHUBOCTSIX €JIEKTPOJIITIB MOSCHIOOTHCSA MIPOO iX
rigparariii, sika 9iTKO BUpa)K€Ha, HANPUKIIA, Y Cyab(dar- 1 UTPaT-I0HOB, a TAKOK
PI3HOIO aICOPOOBAHICTIO aHIOHIB; 1S SKICTh Kpallle BUPa)KE€HA Y POJIaHil- 1 Hoau-
10HOB, fIK1 a/cOpOYIOTBCS pa3oM 31 CBOIMH OOOJIOHKAMH TiApaTiB, TUM CaMUM,
YTPYAHSIOUN TIPOLIEC KEITATUHYBAHHS.

JlparneyTBOpeHHs Ma€ MiClleé MPU BBEACHHI JyXe€ MaJIUX KUIbKOCTEH
CJIEKTPOJITIB-KOAryJIATOPIB, IO 3a0€3MeUYyr0Th BHHUKHEHHS MaJIOr0 YHCia
KOAryJsIHIMHUX LEHTPIB HA OCOOIMBUX TOYKAX MOBEPXHI YACTOK : KIHIAX, KyTaXx,
pebpax 1 OKpeMHUX HEPIBHOCTEH, MO SKUX 1 BIOYBA€ThCA 34eIUIeHHST yacTok. [Ipu
BBEJICHHI 3HAYHMUX KUIBKOCTEH THX € EJIEKTPOJITIB 3aBXKIU BUHUKAIOTH OKPEMI
arperaTd IUIACTIBI[IB, $Kl, JOCATHYBIIM JIOCTaTHIX pO3MIpIB, YTBOPIOIOTH
KOMIAKTHUN Ocaj, - Koajapareib 3 BUIUMHUM PYyHHYBaHHAM - pPO3LIApyBaHHSIM
cucteMd. B 1mbhOMy BHUNQJAKy Ha TOBEpPXHI 4YacTOK YTBOPIOEThCA Oararo
KOAryJsiILIMHUX LEHTPIB, 1 34YEIUIEHHS 4YacTOK B1AOYBA€THCS MPAKTUYHO IO YCIid
MOBEPXHI.

7. pH po3uuny. Ilpu omuiii 1 Tii ke KOHIEHTpaIlii po3unHiB BMP, nanpukmasn
OLNKIB, JKETaTUHYBAaHHS BiIOYBA€THCS MIBUJIIE, KOJIU MOJIEKYIH OLIKYy HE MarOTh
CJIEKTPUYHOTO  3apsiay 1 MEHII TigpaToBaHi, TOOTO 3HAaXOAATHhCS B
130€eNIeKTpUYHOMY cTaHi. ToMy >KelmaThHyBaHHS Kpalle BCbOTO MpoTikae mpu pH
po3unHy, BianoBimHomy IET 6inky. 3anexHICTh IIBUKOCTI KEJIATUHYBaHHS
po3uuHiB BiJ pH noka3zano Ha Man. 7.2 BpaxoByroouu, 1110 MEXaHI3M 3aCTUTAHHS 1
KoaryJjsiuii Mae 0araTo CHUIBHOTO OCTAHHIM YacoM 3alpONOHOBAHUM TEpMiH
«3aCTUTaHHI» 3aMIHUATH 3arajabHIIIOI0 Ha3BOIO «Koarynsmiiine

CTpyKTypoyTBOpeHH»(Pebunep).



8042_ >C6H5O73_ >C4H4052_ >C,H;0, >Cl >NO;3; >Br >I">SCN"

citrate tartrate acetate

The differences in these properties of electrolytes due to their degree of
hydration, which is clearly expressed, for example, sulfate and citrate-ions and
anions adsorbovanistyu different; This quality is better expressed in rodanid- and
iodide ions that are adsorbed together with their shells hydrates, thereby making it
difficult zhelatynuvannya process.

Jellyformation occurs when you enter very small amounts of electrolyte-
coagulator, providing the appearance of small numbers of coagulation centers on
specific points of the surface of particles: the ends, corners, edges and some
irregularities, which happens clutch parts. With the introduction of significant
amounts of the same electrolyte there are always some cereal aggregates, which
reached a sufficient size to form a compact sediment - koadrahel with visible
destruction - stratification system. In this case, the surface of the particles formed
many centers coagulation and adhesion of particles is practically across the

surface.

7. pH of the solution. At the same concentration of BMP solutions, such as
proteins, zhelatynuvannya faster when the protein molecules have no electric
charge and less hydrated, that are in isoelectric state. Therefore zhelatynuvannya
best takes place at pH corresponding IET protein. Dependence of zhelatynuvannya
solution pH is shown in Fig. 12 given that the mechanism of solidification and
coagulation has a lot to recently proposed the term "freezing" with the more

general title "coagulation of structure” (Rebinder).



Tuxkcomponisn

bararo gparmiB 1 cTyaHil M1 BIUIMBOM MEXaHIYHUX AiH MpH MMEepeMillyBaHHI,
CTPYILYBaHHI 1 TaK Jlaji 3/JaTHI PO3PIIHKYBaTUCS, IEPEXOIUTH B 30J11 a00 PO3YUHU
MoJIIMEepiB, a TOTIM, TpW 30epiraHHi y CIOKOi, 3 OUIBbIIOI a00 MEHIIOI0
HIBUKICTIO 3HOBY 3aCTYAHIBaIOTH. SIKIO 3HOBY OTpUMaHUN Telb abo CTyJeHb
3HOBY IIEPEMIILIATH, TO BiH 3HOBY PO3PIIKY€ETHCA, B'I3KICTh IOT0 3MEHIIYETHCS J10
B'S3KOCTI TIOYATKOBOTO 30ja a00 pO3uuHy TMOdiMepy. Alle BapTO 3aJUIIUTH
OTPUMaHy CHUCTEMY B CIIOKOi, SIK BOHa 4epe3 JACAKHI Yac 3HOBY MEPETBOPIOETHCS
Ha Jparesib ado CTYy/ICHb.

Take moBTOpHE pyHHYBaHHS XOJOAIIO 1 TeIl0 MPOTIKAE 130TEPMIYHO 1
HA3UBAETHCS MUKcomponieto (Bl TpelbKUX CIIB MuKcuc - CTpyuryBaHHs 1 mponoc
- 3MIHIOBATHUCH)

Jpareib<> 30J1b

CTYICHb <> PO3YHH.

Sk mpaBuII0, TUKCOTPOITHI TIEPETBOPEHHS MOXKYTh OyTH IMMOBTOPEHI 3 OAHUM 1
TUM € JIparyieM 1 CTyJIHEM HEOOMEXEHY KIIbKICTh pa3iB.

Tuxcorpomis - OgHO 3 JOKa3iB TOro, IO CTPYKTYPOYTBOPEHHS B TaKUX
cucTemMax BiIOyBaeThCs 3a paxyHok cun Bau-gep-Baanbca. OGopoTHICTH
TUKCOTPOIHMX 3MiH 1HOJI MOPYUIYEThCS, AKIIO MPUPOJA Teiro ado CTyAHIO abo
yMOBH  ix  30epiraHHs  JalOTh  MOXJMUBICTH  OJIHOYAaCHO  PO3BHMBATU
CTPYKTYPOYTBOPEHHSI 1 3a paxyHOK CHJI TOJIOBHOI BaJICHTHOCTi(HAIIPHUKIIA],
BYJIKaHI3allisl XOJIOAIIB Kay4yyKy). Y TakoMy pasl mepexij CTYyJHIO B PO3YHH BXKE
HE MOXe OyTH 371HCHCHUI MEeXaHIYHUMH JTISIMHU.

[ToBHa 130TepMiyHa OOOPOTHICTH TUKCOTPOITHOTO NMEPEXOAY BIAPIZHAETHCS BiJl
3BUYAMHOTO 3aCTUTaHHS 1 TUIABIICHHS THUM, II0 B IbOMY BHITaJIKy TIPOIEC
BiJIOYBAETHCS TIPH 3MiHI TeMIIEpaTypHu, TOOTO HE 130TEPMIUHO.

Y THKCOTPOIHHUX TEPETBOPEHHSIX YACTKU AMCIEPCHOI (pasu HE 3IIMBAIOTHCS
OJIMH 3 OJIHUM, HE YKPYIHIOIOTHCS, TOOTO Mipa JHUCIIEPCHOCTI HE 3MIHIOETHCA, a

OTPUMYBaHI1 30J11 MaIOTh OJHAKOBY B'SI3KICTh.



Thixotropy

Many jelly and studnii influenced by mechanical action while stirring,
shaking, etc. are able to rarefy, move in ash or polymer solutions, and then, when
stored at rest, with greater or lesser speed zastudnivayut again. If the newly
received gel or jelly mix again, it liquefies again, its viscosity is reduced to ash or
initial viscosity of the polymer solution. But it is necessary to leave the resulting

system alone, as over time it reverts back to drahel or icy.

This repeated destruction and jelly gel called isothermal flows Thixotropy

(from the Greek words tyksys - shaking and tropos - vary):

drahel« sol

jelly < solution.

Typically, thixotropic transformation can be repeated with the same jelly and
galantine unlimited number of times.

Thixotropy - one of the proofs that the structure in such systems is due to the
forces of van der Waals forces. Turnover thixotropic changes sometimes broken, if
the nature of the gel or galantine or their storage make it possible to simultaneously
develop and structure formation by primary valence forces (such as jelly rubber
vulcanization). In this case, the transition galantine a solution can not be achieved

by mechanical actions.

Full convertibility thixotropic isothermal transition different from the usual
point and point to the fact that in this case the process is temperature change, that is
not isothermal.

In thixotropic particles dispersed phase transformations do not merge with
each other, not enlarge, ie a measure of dispersion does not change, but the ash

obtained have the same viscosity.



TuxcoTporHi reii yTBOPIOIOTHCS MEPEBAKHO B CUCTEMAaX, YACTKH AUCTIEPCHOT
da3u SKUX MaTh TMOJOBXKEHY abo mmiactuHuary dopmy. lle 1 oOymonmtoe
OTPUMAaHHSA CTPYKTYP, 110 JIETKO PYHHYIOTHCS PU PO3MILITYBAHHI 1 CTPYLIyBaHHI.

JInst  KUTBKICHOI OIIHKM THKCOTPOITi 3a3BHYail BHU3HAYAIOTh IIBUJKICTH
CTYJIHE- 1 IparyIeyTBOPEHHsI 1 MIIHICTh OTPUMYBAHUX APAryiB 1 CTY/IHIB.

TUKCOTPONIHI MpOLIECH CIOCTEPIraroThC B 30JaX TIAPOKCHAIB 3aii3a,
ATIOMIHII0, XpOMY, T'STHOKHUCY BaHAMIII0, Y p0o30aBIEHUX PO3YMHIB KEIATUHY 1
BICKO3H, B CYCIIEH3151X OCHTOHITY, KaOJIIHY 1 TPYHTY.

[IpoTe sBHILE THUKCOTPOIi CIOCTEPIraeThCs y BIIHOCHO BY3bKIM 00J1acTi
KOHIICHTpAIli# 30JIB 1 PO3YMHIB, a TaKOX EJEKTPOIITIB-KOAryJsTOPiB.
TukcoTporisi MOPyIyeTbCsl MPU PO3BUTKY B CUCTEMI MPOIECIB CTPYKTypHU3allii(3a
PaxyHOK CHJI TOJIOBHO1 BaJICHTHOCTI) 1 CHHEPE3HCY.

Cmapinnsa opaznie. Cunepesuc

[Ipu 36epiranHi IpariiB i CTYJHIB B CUCTEMaxX B110yBalOThCS 3MiHH, ITOB'sI3aH1
3 arperai€o 4acToK, MiJBUINEHHAM TBEPAOCTI 1 €aCTUYHOCTI, 3 TiApATaIi€lo 1 T.
1. 3MiHY BJIACTUBOCTEH JIpariiiB 1 CTyJHIB B MpOIEC] iX 30epiraHHs 3B's3yI0Th 13
CTapiHHIM cucTeM. llpm cTapiHHI TeiB 1 XOJOMIIB JEAKI MPOIECH MPOTIKAIOThH
JaCTKOBO a00 MOBHICTIO OE3ITOBOPOTHO.

Oco0nuBO BaXXJIMBE 3HAYEHHS Ma€ MPOLEC PO3IALICHHS Jpariito ado CTYIHIO
Ha 1B (pa3u, HA3BaHWI cuHepe3ucom. 3a3BU4ai Mpu 30epiraHHi ApariiB 1 CTyAHIB
Ha 1X TOBEPXHI 3'SBJISIOTHCS KPAICIbKH PIAMHH, PO3MIP 1 YUCIIO SKUX MOCTYITOBO
30UIBIIYIOTHCS, 1, HAPEIITi, BOHU 3JUBAIOTHCS B CYIUIbHY Macy. OJHOYacHO 3
BUJIUICHHSM PIIMHUA caM Jpareiib abo CTyJeHb 3MEHIIYEThCS B 00'eMi 1 3a3BUYaAl
CTa€ MEHIII MTPO30PHM.

[{ixaBo, 1m0 Aparmi i CTyIHI, CTUCKAIOYKCH B TIPOIIECI CHHEPE3UCy, 30epiratoTh
dbopmy Ti€l mOCYUHU, KyAu OyJIM HAJUT1 Yy BUTTIS PIAMHA 10 3aCTUTAHHS.

Ha puc. 2.3 nmokazano 30epexxeHHs (pOopMuU CTYIHIO P CHHEPE3UCI 1 TyKe
3HA4YHE 3MEHIIIEHHS HOoro 00'eMy. 3arajabHuil 00'€éM CHUCTEMU IIPU CUHEPE3UC] HE

3MIHIOETHCS.



Thixotropic gels are formed mainly in systems dispersed phase particles
which have a long or plate form. This stipulates structures that are easily destroyed
with stirring and shaking.

To quantify Thixotropy is usually defined speed and studnye-
drahleutvorennya and strength obtained jelly and galantine.

Thixotropic processes observed in zolah hydroxides of iron, aluminum,
chromium, vanadium pentoxide, in dilute solutions of gelatin and viscose in
suspensions of bentonite, kaolin and soil.

However Thixotropy phenomenon observed in a relatively narrow area of
concentration sols and solutions and electrolytes-coagulator. Thixotropy disturbed
during the development process of structuring the system (by main force valence)
and syneresis.

Aging jelly. Syneresis

When storing jelly and galantine systems are changes related to the
aggregation of particles, increasing firmness and elasticity, hydration, and so on. D.
The change in the properties of jelly and galantine during storage connect with
aging systems. With aging gels and jellies some processes are partially or
completely forever.

Especially important is the process of separation or jelly galantine into two
phases, called syneresis. Usually storage jelly and galantine appear on the surface
of the liquid droplets, the size and number of which gradually increases, and finally
they merge into a solid mass. Simultaneously with the release of the liquid itself

drahel or icy decreases in volume and usually becomes less clear.

Interestingly, jelly and galantine, styskayuchys during syneresis retain the
shape of the vessel, which was suffused in a liquid to pour.

Fig. 2.3 shows the saving in the form of galantine syneresis and a significant
reduction in its volume. The total volume of the system during syneresis

unchanged.



Pric.7.3 Apnersie cuHepesnca: a- refm
1o cHHepe3nca; 6- pazgene-Hue
reid Ha qee (pazel.

KinpkicTh piguHU, 110 BUAUISETHCS, KOJUBAETHCSA B AYXKE IMIMPOKUX MeEXax 1
3aNeXKUTh Bl OaraTbox NpUYUH. [[ns neskux apariiB, HanmpuKiIaa, KPEeMHIEBOT
KUCIIOTH,  30UIBIICHHS  KOHIIGHTpAIlli  CIOpHUs€  CIHEpe3Wcy, B  IHIIHX
BUIAJIKaX(CTYIHI KPOXMAIII0, arapy, aleTUIEI0I03H), HABIAKH, 3 MMiABUIICHHIM
KOHLEHTpallli cuHepe3nuc ocnadisersed. LIBuakicTh MOro Takox pi3Ha; 3a3BUyai
BOHA 3pocTae 31 30UTblIeHHAM KoHIeHTparii. [ligBuiieHHs Temmneparypu
MIPUCKOPIOE Tpoliec. Y OLIKOBUX XOJOJIIB CiHepe3uc 3aiexuth Bix pH. Tak, y
KEJIATHUHY CUHEpe3uc cuibHine nposeiseTses B [ET.

Benukuii BIUIMB Ha CHHEpE3UC pOOJATH TOMINIKK, TaK SK JEAKl 3 HUX,
3MIHIOIOYH MIPY TiAparailii KOJIOiTHUX YacTOK, CIIPUSIOTh CUHEpE3nCy. MexaH1uH1
nii Ha Teml 1 XOJOJIl TaKOX pOOJIATh BIUIMBM HA CHUHEpe3ucC. Tak, HapHKIa,
Jparii 1 CTiJHI MiJ BIUTMBOM THCKY a00 CTPYUIyBaHHS B)K€ 3/1aTHI BUIUISATH PIIKY
¢dazy. Piaka ¢asa, 110 BUAUISIETHCS MPU CUHEPE3UCI, HE € YUCTUM PO3UYMHHUKOM,
BOHA € TI€IO JK 30JT10 200 PO3YMHOM TMOJIMEPY, ajle MEHIIH KOHIICHTPAIIii.

Y xonommie BMP mnponec uacto 3BOpOTHIM. [HOMI JOCUTH MiJBUIIUTH
TEMIIepaTypy UIsi TOTO, MO0 CHUCTeMy, IO 3a3Hajla CHHEPE3UC, MOBEPHYTH B
ITIOYaTKOBUM CTaH.

Axmo npu 30epiraHHl JpariiB 1 CTyAHIB BUHUKAIOTH XIMIYHI MPOLECH, TO
MIPOIIEC CHHEPE3NUCY YCKIATHIOETHCS 1 HOTO 0OOPOTHICTH BTPAYAETHCA.

[Iporec cuHepe3ncy MOKHA TOSICHUTH, BUXOJMYM 3 TaKUX MipKyBaHb. [Ipu
CTYJHE- 1 JIparjeyTBOPEHHI B CUCTEMI BHUHHUKA€ pUXJIA CiTYAacTa CTPYKTypa, B
NeTJISIX SKOTO 3HAXOAUThCs 0araTto iMMOOUTI30BaHOTO po3urMHHUKA. CTPYKTypHa
CITKa CIOYaTKy CTBOPIOETHCS B pe3yJbTaTl HEBEJIMKOTO 4YHCIA KOHTAKTIB

MaKpOMOJIEKYJ a00 4aCTOK AUCIIEPCHOI (a3u.



Figure 13. The phenomenon of syneresis:
a - the gel to syneresis;
b - gel separation into two phases
The amount of liquid released, varies very widely and depends on many

factors. For some jelly, for example, silicic acid, increasing the concentration
contributes sinerezysu, in other cases (galantine starch, agar, cellulose acetate),
however, with increasing concentration of syneresis weakened. Its speed is also
different; it usually increases with the concentration. Increasing temperature
accelerates the process. In sinerezys protein gels depends on pH. Yes, gelatin

syneresis more evident in the IET.

Great influence on syneresis make impurities, as some of them changing as
hydration colloidal particles contribute syneresis. Mechanical action on gels and
jellies also affect the syneresis. For example, jelly and stidni under pressure or
shaking are able to secrete a liquid phase. The liquid phase released during
syneresis is not pure solvent, it is the same sol or a solution of the polymer, but
lower concentration.

In aspic BMP process is often the reverse. Sometimes it is to increase the

temperature to a system that has undergone syneresis, return to its original state.

If the storage jelly and galantine chemical processes occur, the syneresis
process is complicated and its reversibility is lost.

Syneresis process can be explained on the basis of the following
considerations. When studnye- and drahleutvorenni system appears loose
meshwork in which loops are many immobilized solvent. The structural grid
initially created by the small number of contacts macromolecules or particles of the

dispersed phase.



3MINHEHHs apariro ado CTYIHIO, IO CIIOCTEPIraeThCs 3 4acOM, 1 OJJHOYACHE
MIJBHUIICHHS TPYXHUX 1 €JaCTUYHUX BJIACTUBOCTEH € HACIIIKOM 301IbIICHHS
yyclia KOHTAaKTIB JucnepcHoi (a3u. 30UIbLIEHHS YHCIIa KOHTAKTIB CIIpUsiE
VIIUTBHEHHIO CTPYKTYPHOI CiTKH, ii cTsaranHio. Lle 3menmrye o6'em nmparmo abo
CTYJIHIO, YIOPSJKOBYE WOTO CTPYKTYpy 1 BHIABIIOE 3 HBOTO YACTUHY
IMMOO1JII30BaHOTO  PO3YMHHMKA. BpemrTi-pemr, KoM JOCATAaETbCS  Mexka
VIIUTBHEHHS 1 BHOPSAIKYBAHHS CTPYKTYPH CUCTEMH, CHHEPE3HC MPUTTUHSIETHCS.

3aBAsSKM BENUKIN B'I3KOCTI OPOYHIBCHKUW PyX B JApariiix 1 CTyJHSAX Maibke
BIJICYTHIM, TOMY IPOLECH YIIUIBHEHHS 1 BIOPSAAKYBAHHS CTPYKTYPH B CTapIFOUMX
CTYJIHSX MPOTIKAIOTh YIOBUIBHEHO, IO YTPYAHIE CHHEPE3HC.

Ci"epe3uc nyxe TONIMPEHUN B TEXHOJOTIUHHMX Mpoliecax BUPOOHHUIITBA
MPOMHUCIIOBUX 1 OCOOJIMBO TMPOJOBOJBYMX TOBapiB. Tak, HaNpUKIaN, CTYIHI
KayuyyKy a0o0 HITPOKJIITKOBUHHM IpHU 30epiraHHi, BUAUISIOUM BEJIHUKY KIJIbKICTh
OpraHiYHMX PO3YMHHUKIB, MPHI0aBalOTh HOBI BJIACTUBOCTI 1 HE MOXYTh OyTH
3aCTOCOBaH1 y BUPOOHUIITBI T'yMOBHX BHPOOIB a00 mTy4uHO1 mKipu. KpoxmansHuit
KJICWCTEp 3 4acoM BiJJIa€ BOJY, CKOPOUYETHCS B 00'€Mi 1, BTpavyaroyud 3HAYHOIO
MIPOFO CKJICIOBAIbHY 3/IaTHICTh, CTAE HEMPUIATHUM JJIsI BAPOOHUIITBA BUPOOIB.

CiHepe3nc CHOCTEepIraeThCsi B MUJIOBaApHOMY, JaKohapOHOMY BHPOOHHIITBI,
IIPU BUTOTOBJIEHHI BICKO3HOI'O, alleTATHOIO 1 M1JIHOAMIayHOr0 IIOBKY 1 T. A. [3-3a
CHHEPE3UCy YepCTBIMATh Xmi00OymouHi BupoOW. [3-3a HBOTO CHIIBHO
HOTIPUIYETHCA SKICTh JAESKUX KOHAUTEPCHKUX BUPOOIB(«BIIMOKAIOTHY MapMenal,
xene, PpyKTOBI JHKEMU, Kapameni).

Cinepe3nc pO3BUBAETHCA HABITh B JKMBUX KIITHHAX. Bimomo, mo M'sco
MOJIOJIUX TBApPUH COKOBUTIIIE 1 HIXKHIIIE, HK cTapuX. L{e mosicHIoeThbCsl TUM, 1110 3
BIKOM TKaHWHHM TBAapWH 13-3a CIHEpE3WCy 1 JeriipaTallii CTaroTh >KOPCTKIITUMH,
TBEP/IIIOTh.

Bnpo10Bk reosioriyHUX €nox B MpUpo/l Hje mpoiiec:

3omp Si0, — cuiikareib — 00maB — XalleAoH — KBapI(IOCTYHOBE

00€3BOTHEHHS ).



Strengthening jelly or galantine observed over time, and the simultaneous
increase in elastic and elastic properties are a consequence of increasing the
number of contacts of the dispersed phase. Increase the number of contacts
contributes compaction structural grid, its collections. This reduces the amount of
jelly or galantine, regulates the structure and squeezes him of immobilized solvent.
Eventually, when the limit is reached seals and ordering system structure, syneresis
stops.

Due to the large viscosity Brownian motion in jelly and galantine almost
absent because compaction processes and streamline structures in aging galantine
slow, making it difficult to syneresis.

Sinerezys very common in industrial processes and industrial production
especially food. For example, well nitroklitkovyny rubber or storage, allocating
large amounts of organic solvents, acquire new properties and can be used in the
manufacture of rubber products and artificial leather. Starch paste eventually pays
water, reduced in volume and losing heavily gluing ability, is unsuitable for the

production of products.

Sinerezys observed in soap, paint production, the manufacture of viscose,
acetate and midnoamiachnoho silk and t. E. Because of syneresis cherstvishayut
bakery. Because it badly deteriorating quality of some confectionery

("vidmokayut" marmalade, jelly, jams, fruit, caramel).

Sinerezys develops even in living cells. We know that young animals the meat
juicier and more tender than the old. This is because the tissues with age due to

dehydration and sinerezysu become stricter harden.

During the geological epochs in nature in the process:

Sol — silicagel— opal — chalcedony — quartz (gradual dehydration).



Jughbysia e opaznax i cmyonsax

Cityacta CTpyKTypa po30aBJICHMX JpariiB 1 CTYJIHIB, B SKHX BMICT BOIHU
nocsirae  95-99%, 103BoJIsE PO3YMHEHUM Yy BOJl €JEKTPOJITaM 1 IHIIUM
HU3BKOMOJICKYJISIPHUM 3'€IHaHHSIM AUGYHAYBATH B HUX MPHUOJIMU3HO 3 TaKOK XK
IIBUJIKICTIO, SIK 1 y BOJII @00 1HIIOMY JIHUCTEpCiitHOMY cepenoBuii. Ko qudy3is
HE CYIPOBOJIKYETHCS AKUMU-HEOYIb TOOIYHUMHU SIBUILAMU(XIMIYHOIO B3a€EMOJIEI0
T yHAYI0U0i PEYOBUHU 13 CTYJIHE- 1 JApariieyTBOpIOBaueM, aJCOPOLIMHUMH 1
IHIIMMU TpoLEcaMu), BUAKICTh AUQY3ii miIKopsaeThes 3akoHy Dika.

Sxmo nudysis yCKIagHIOETbCS OAHOYACHO MPOTIKAIOUUMH aJCOPOLITHUMHU
mporecaMd 1 XIMIYHUMM peaklisiMAd MK dYacTKamMu Tenro abo CTyAaHIo 3
T YHAYIOUOI0 PEUYOBUHOIO, TO 3aKOH Dika TYT BkKE€ HE NMPUKIAJACHHUM - 3aMICTh
MIOCTYIIOBOTO IIEPEX0Jy KOHIICHTPAIlM CIOCTepiraerbCcsl pi3kuii cTpuOok. Tak,
HAIMPUKJIIAA, KOJU TUPYHIIYE B CTYJCHbb JKEIATUHY COJIIHA KUCJIOTA, YTBOPIOETHCS
CUIb - XJOPUCTHN >XelaTuH. [ TMOMHY NMPOHMKHEHHS KUCIOTH B CTYICHB JIETKO
BUSIBUTH, TOMY IO PI3KO 3MIHIOETHCS CBITIOMOTIMHAIBHA 3IaTHICTh OTPUMAHOTO
3'eTHAHHS.

Ha mudys3iro B mparensx i CTyAHSIX BIUIMBAE PSJT YNHHUKIB, 3 SIKUX HAHOLIBIIE
3HAUYEHHS MalOTh CTPYKTypa 1 KOHIEHTpAIlis Apariio 1 CTyJHIO, a TaKOX Mipa
JMCIIEPCHOCTI 1 MPUPOA YaCTOK AUPYHIYIOUOT PEUOBUHHU.

3asiexHICTh MBUAKOCTI AUGy3ii Bl KOHIICHTpAIlll CHCTEMH TMOB'sI3aHa 3 THM,
o0 npu 30UTbIIEHH] 1 KOHIIEHTpalii 30UIbIIYEThCS 1 MIUIBHICTh CTPYKTYpPHOT
CITKM, 3MEHIIYIOTbCSI  PO3MIPU  OCEPENKIB, 3allOBHEHUX  JUCIEPCIMHUM
CEpeNIOBUIIEM, OTKE, YTPYJIHIOEThCS MPOHUKHEHHS uyepe3 jpareiib abo CTyAeHb
mudyHAyIounX 4acTok. BcraHoBiieHo, mo koedilieHT audysii eIeKTposIiTiB B
10%-my cTynmHI )KeJIaTUH 3HWKYETHhCSI B TIOPIBHSIHHI 3 YUCTOIO BOJI0t0 Ha 50%, a B
30%-my - Ha 90%.

Po3mipu 4acTok AUQPYHAYIOUMX PEYOBHH POOUTH BEJIMKUN BIUIMB Ha
MIBUAKICT 1X nudy3ii y crynni. YuM BHIE Mipa AMCIEPCHOCTI AUPYHIYIOUHX
YacTOK, TUM JIETIIEC TPOHUKAIOTh BOHU Yepe3 METJI CTPYKTYPHOI CITKH, TUM BHUILE

koedimieHT qudysii.



Diffusion in jelly and galantine

Meshwork diluted jelly and galantine in which the water content reaches 95-
99%, allowing dissolved in water, electrolytes and other low molecular weight
compounds diffuse them about the same rate as in water or other dispersion
medium. If diffusion is not accompanied by any side effects (chemical interaction
of diffusing substance studnye- and drahleutvoryuvachem, adsorption and other

processes), the diffusion rate is subject zakonu Fika.

If diffusion is complicated by simultaneously flowing adsorption processes
and chemical reactions between particles of gel or galantine of diffusing substance,
the Fick law is not attached - instead of a gradual transition concentrations
observed a sharp jump. For example, if diffuses into the gelatin studen
hydrochloric acid formed salt - chloride gelatin. The depth of penetration of the
acid in glacial easy to spot because changes drastically svitlopohlynalna capacity

resulting connection.

In diffusion in drahelyah and galantine influenced by several factors, of which
the most important are the structure and concentration jelly and galantine and
degree of dispersion and particle nature diffusing substance.

Dependence of the concentration diffusion system due to the fact that an
increase in its concentration increases and structural mesh density, reduced the size
of cells filled with dispersion medium, therefore, difficult infiltration through
drahel or icy diffusing particles. Established that the diffusion coefficient of
electrolytes in 10% of th galantine gelatin reduced in comparison with pure water
at 50% and 30% th - 90%.

The sizes of particles diffusing substance has a great influence on the rate of
diffusion of galantine. The higher the degree of dispersion of diffusing particles,

the easier they get through loops structural grid, the higher the rate of diffusion.



Yactku aucnepcHoi ¢asu, mio MaroTh aiameTp Buiie 20 MKM, HE MOXYTh
mudyHayBatu y Oarato ctyAHiB. Ha 1mpomMy 3acHOBAaHO 3aCTOCYBAaHHS JESKHX
CTYJIHIB B SIKOCTI MEMOpaH JIsl yAbTpadaIbTpaLlii 1 Aiamiszy.

B npupoau nudyHIy0uoi ped4oBUHN HA MIBUAKICTh TU(Dy3ii MOB'sI3aHUN
3 MOXKJIMBICTIO aJCOPOLIMHUX MPOIECIB 1 XIMIYHUX peakiii. SIKIo Ha MOBEepxHI
CTPYKTYPHOI CITKH aJCOpOYIOTHCSl YACTKU TU(DYHIyI0OUOi pEYOBUHH, TO MIBUIKICTh
mudy3ii 3MEHIITYEThCS K B pe3yJbTaTi 3MEHIIICHHS KOHIICHTpAIlli pO3UnHy, TaK 1 B
pe3yJbTati 301IbIIIEHHS HOTO MIIBHOCTI.

Ilepioouuni peakuii y opaznax i cmyoHax

VY nparnsx i CTyIHSX MOXYTb MPOTIKATH PI3HOMAHITHI XIMIYHI peakiii. Aje
yepe3 Te, M0 B CTYIHAX 1 Jpariisix BIJACYTHI IMEpeMIITyBaHHS 1 KOHBEKIIIHI
CTPYMH, peakillii B HUX MarOTh crenudiunmii xapakrep. Y po3urMHax € TOBHA
MO>KJIMBICTh IIBHUJKO NMPUBECTH pearyroui peyoBHHHU B 3ITKHEHHS, 110 3a0e3rneuye
BHUCOKY IIBUJKICTh peaKWii. ¥ Aparisx 1 CTYyJIHAX pearyroui pe4OBUHU CTUKAKOTHCS
TITBKA B PE3yJIbTAaTi MOBUIBHO MPOTIKAIUOro mporecy audysii, ToMy XiMidHi
peakiii B XOJOALSX WIYyTh 3 HEBEJIUKOI MIBUAKICTIO, MPUUYOMY B CYCIJIHIX
JISTHKAX CTYTHIOI0 MOXKYTh BUHHKHYTH HE3aJIC)KHO OJTHA BiJl OJHOI Pi3HI peaKilii.

Xapaktep peakiii y Japarisix 1 CTyJHSAX OaraTo B 4YOMY 3alie’KUTh BIiJ
PO3YMHHOCTI 3HOBY OTPUMYBAHOI pEYOBUHU. SIKIIO MPOAYKT peakiiii pO3UUHUMO,
To nudy3is iige B 000x Hampsmax. Hampukian, konmu nudyHmye amiak B CTY/ICHb
arapy, 10 MICTUThb CipYaHOKHWCJIY Mib, BiH MEPEXOJUTh 3 PO3UYHHY B CTYICHD,
CipYaHOKHCIIA MiJIb — 3 CTY/HS B PO3UMH, a KOMIUJIEKCHA ClJIb, III0 YTBOPIOETHCS, - B
000X HampsiMax.

Sxio B pe3ynbTari peakilii BUXOAWTh HEPO3UMHHA PEYOBHHA, TO YTBOPCHHS
ocaJly MOKJIMBE B PO3uUWHI, Ha MOBEpXHiI abo ycepemuHi maparmio. Ocaad B HHUX
3'SIBJSIOTHCS 3a3BMYail HE 3a yciM 00’eéMoM, a mapamMu ab0 y BUTUISII KUIelb,
B1JIOKPEMJICHUX OJIMH BiJ] OTHOTO aOCOJIIOTHO MPO30puMH Iipomixkkamu. L1 peakii

JICTaIM Ha3BY NEPIOJUUHUX.



The particles of the dispersed phase, having a diameter above 20 microns, can
diffuse many galantine. It involves the use of some galantine as membranes for
ultrafiltration and dialysis.

Influence of diffusing substance on the diffusion rate relates to adsorption
processes and chemical reactions. If the surface of the structural grid adsorbed
particles diffusing substance, the diffusion rate decreases as a result of reducing the

concentration of the solution, and by increasing its density.

Periodic reactions in jelly and galantine

In the jelly and galantine can run a variety of chemical reactions. But because
a galantine and jelly no mixing and convection currents reaction they have a
specific character. In the solutions are complete to quickly bring reactants into
contact, providing a high response rate. In the jelly and galantine reactants faced
only by the slow flowing diffusion process because chemical reactions in gels are
low speed, and in neighboring areas studnyuyu can be independently different

reactions.

The nature of the reaction in the jelly and galantine largely depends on the
solubility of received over substance. If the reaction product solution, diffusion
goes both ways. For example, when ammonia diffuses into the agar jelly
containing copper sulfate, it goes from a jelly solution, copper sulfate - galantine

with a solution, and complex salt formed - in both directions.

If the reaction proceeds insoluble substance, the sediment can be in solution,
on the surface or inside the jelly. Sediment in which there are usually not at all
volume and layers or in the form of rings, separated by spaces completely

transparent. These reactions are called periodic.



[[TapyBaTe BIAKIaJACHHS HEPO3YMHHUX OCaAIB y Jpariisix Oyso omucaHe
ynepiie Jluzeranrom(1896 p.) Tomy 3a3BHuail Ha3MBAETHCS HOTO 1M'SIM(KUIBIIS
JIuzeranra).

[lepionuuni peaxirii MokHa 100pe criocTepiratu B 4%-My po3unHI KeJaTHHY,
B SIKUU 3a371aJ1eri/ib BBeJEHO Tpoxu K2Cr207. 3a0apBieHui B )KOBTHM KOJIp pO3YUH
HAJIMBAIOTh TOHKMM ImapoM B damky llerpi. Komm jkemaTuH 3axoyioHe, Ha
CepeIMHy IIapy HAHOCAThH JEKIIbKa Kpamneiab 8.5%-ro po3umayAgNOs. YV wmici
31ITKHEHHS WOT0 CTyIHEM 3'SIBIISIETHCS YEPBOHO - Oypuiil ocan Ag2Cr20;.

3 yacoM B OKEJAaTHHI HE CIOCTEPIra€ThCS TMOJAIBIIONO MOIIUPEHHS
CYLITBHOTO OCanay, a 3'ABIAEThCS PSAA KOHICHTPUYHHMX KiJlellb, PpO3AIICHUX
MPOMDKKAMH, 110 HE MICTATh Ocanay. BicTaHb MK OKPEMUMHU KUIBISIMH OCaIy
HEMOCTiiHI, BOHM, SIK NPaBWJIO, 30UIBIIYIOTHCS y Mipy BUJAJCHHS BiJ LEHTPY
Kparuti po3unHyAgNO:s.

[lepioguuHuMu ~ peakUisiMM  TOSICHIOIOTh ~ BHHUKHEHHS  IIApyBaToi
Bi3epyHYACTOi OaraThb0X MIHEpaJliB, CMyTracTICTh PI3HUX OpPraHiB POCIIHMH 1 TBAPHH,
IapyBaTiCTh y OyJ0B1 «KaMEHIB» B HUPKAX 1 NEYIHIII.

3Hauennsa i npakmuune 3acmocy8anHs cmyoHie

CTyIHEYTBOPEHHSI - OJHO 3 BAXKIWBHUX 1 I[IKABUX BIACTHBOCTEH TUCTIEPCHUX
CUCTEM 3 PIAKUM AUCIEPCIHHUM CEpEeIOBULIEM.

CtyaHeEyTBOpPEHHS 1 CTY/IHI 3HAXOASATh IIUPOKE 3aCTOCYBAHHS Y BUPOOHUIITBI
BICKO3HOTO, alIETATHOI'O 1 MITHOAMIa4YHOTO IIOBKY, PI3HUX THIIIB IITY4YHOI LIKIPH,
TYMOBHX BHUPOOIB 3 CHHTETHYHHX JATEKCIB 1 PO3UYMHIB Kay4dyKy, IIJIAIIOBUX
MarepiajiB 3 IAcTU(IKOBAHUX IJIACTUKIB (MOMIBIHUIXJIOPUIY, MOJIBIHIJIALETATY
Ta 1H.) TOJIIMEpHU3alliii, y BUTOTOBJICHHI 1 3aCTOCYBaHHI POCIMHHHUX 1 TBApUHHHX
KJIeiB, B 0OpOOITl MIKipH, TKAHUH 1 T. 1.

He meHm BakiauBI CTyJIHI Yy BUPOOHHUITBI MPOJOBOJIBYMX TOBapiB. XiiO,
M'siCO, Pi3HI COPTU CHpPY, CHp, KHCIIE€ MOJOKO, MapMeiaj, JKEM, XKelle, CTyACHb,

KHCLJTb - THIIOBI CTY/IHI.



Layered deposits of insoluble precipitates in jelly was described for the first

time Lyzehanhom (1896) Commonly called his name (Lyzehanha ring).

Periodic reaction can be well observed in 4% solution of gelatin, which put a
little in advance K,Cr,0- . Stained yellow solution was poured into a thin layer in a
petri dish. When gelatin melts, the middle layer is applied a few drops of 8.5% of
the first rozchynu AgNOs. In his place of collision galantine appears reddish -
brown precipitate Ag,Cr,0- .

Over time, the gelatin is observed further spread of solid sludge, and there is a
series of concentric rings separated by intervals containing no sediment. The
distance between the individual rings sludge volatile, they tend to increase as the

distance from the center rozchynuAgNO; drops.

Periodically reactions explain the emergence of many layered patterned
minerals striations of various plant and animal bedding in the structure of "stones"
in the kidney and liver.

The meaning and practical application of galantine

Jellyformation - one of the most important and interesting properties of
disperse systems with liquid dispersion medium.

Jellyformation and galantine are widely used in the manufacture of viscose,
acetate and midnoamiachnoho silk, various types of artificial leather, synthetic
rubber products from latex and rubber solutions, raincoat material from plasticized
plastic (polyvinyl chloride, polyvinyl acetate, etc.). Polymerization, manufacture

and use of plant and animal glues in leather processing, textiles and so on. d.

Equally important galantine in the production of food. Bread, meat, different
sorts of cheese, cottage cheese, yogurt, jelly, jam, jelly, jelly, pudding - typical

galantine.



V¥ xmbone4yeHHi, CUpOBAPIHHI, KOHJIUTEPCHKOMY BHPOOHMIITBI, KOHCEpBaLli
IJIOJIB 1 ST/, BUTOTOBJICHHI 0araTbOX XapuyoBHUX OJIFOJ] YTBOPEHHS CTYIHS - OJHA
13 CTaJ11l TEXHOJOTTYHOT'O MPOLIECY.

CtyaHi 1 CTyAHEYTBOPEHHS 1€ OUTBIITY POJIb TPAIOTh B PO3BUTKY TBAPUHHUX 1
POCIMHHUX OpraHi3MiB. JKHWBI OpraHi3aMu CKJIQJarOThCs 3 CTYAHIB Pi3HOI MipH
oOBogHeHHs. Tak, TLIO Meay3uW € >KMBUM XOJOJLEM 3 BEIMYE3HOI  MIpOIo
ooBomueHHs (M0 90% BOaM), a poroBa TKaHWHA MICTHUTH Jy>K€ Majo BOJH(IO0
necsaTux 1ojib %). BucyiryBaHHs Tina Meay3u 3MEHIIye 00'eM 1 Bary B JECSTKU
pasiB, a 00'eM 1 Bara BUCyIIyBaHOI pOrOBOi PEUOBUHHU MPAKTUYHO HE 3MIHIOETHCS.

[Iporonna3zMa KIITUH, KPUIITAIMKOM OKa € CTyAeHb. HaBiTh KICTKH MaioTh
JIesIKy TIPYXKHICTh 1 €TaCTUYHICTh 3aBISKH CTYIHIO, 0 BXOJUTh B HUX, - OCCEIHY.
KicTku cTaroTh 10 CTapOCTi XpyHKIIIMMUAYEPE3 T€, M0 B HUX 30UIBIIYETHCS BMICT
TBEPAUX MIHEpAIbHUX PEUYOBMH. MasleHbKi JITH 4YacTO MajaloTh, HE 3aBJAI0UU
co01 0co0aMBOI MIKOAM, TOMY IO KICTKM HUMH € CTYJHI, OO0 HE BCTUIJIA JOCHUTh
3aTBEP/ITA BiJl BIJIKJIAJEHHS MIHEpAJIbHUX COJICH; MaJiHHSA X B JITHROMY BIiIll

9aCTO IIPU3BOAUTL 10 IICPCIIOMY KICTOK.



In the bakery, cheese, confectionery manufacture, preservation of fruits and
berries, making many food dishes formation galantine - one of the stages of the
process.

Galantine and studnyeutvorennya play an even greater role in the
development of animal and plant organisms. Living organisms are composed of
galantine varying degrees of flooding. Yes, the body is alive jellies jellyfish with a
huge degree of flooding (90% water) and horn tissue contains very little water (to
tenths%). Drying jellyfish body reduces the volume and weight ten times, and the
volume and weight vysushuvanoyi horny substance does not change.

Cytoplasm, the lens of the eye is icy. Even the bones have some firmness and
elasticity due galantine, part of them - osseyinu. Bones become old age
hrupkishymycherez that they increased the content of solid minerals. Young
children often fall without causing much harm themselves because their bones are
galantine who failed to sufficiently harden deposits of minerals; fall away in the

elderly often lead to fracture.
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