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The metallurgical industry is one of the most developed industries in Ukraine, where employees’ workplaces are
exposed to harmful and dangerous factors of the production environment of various natures, which can contribute to
the development of occupational and work-related pathology. Based on the results of the study protocols and maps
of working conditions for 2011-2021, the study of working conditions of workers in the open-hearth, sintering and
blast furnace shops of a metallurgical enterprise as a health risk factor was conducted. It has been determined that
the working conditions of the employees of the studied workshops are harmful, belong to class 3 of the 4th degree of
harmfulness, and correspond to a very high degree of suspected occupational risk. It is established that the leading
occupational risk factors at this enterprise include the production microclimate (class 3.4) and the content of dust
and chemicals in the air of the working area (classes 3.1-3.4), which in turn requires the use of effective preventive

measures aimed at preventing the adverse effects of production factors on the health of workers.
Key words: working conditions, occupational risks, metallurgical enterprise, production factors.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work of the
Department of General Hygiene, Medical Ecology and
Preventive Medicine of the ZSMPU “Modern risk factors
and their prevention in the public health system”, state
registration number 0123U100215.

Introduction.

The metallurgical industry is one of the most de-
veloped production sectors in Ukraine, with the larg-
est number of enterprises located mainly in four re-
gions: Donetsk, Zaporizhzhia, Luhansk, and Dnipro [1].
Workplaces (WP) of metallurgical industry workers are
exposed to harmful occupational factors of various na-
ture that can contribute to the development of occupa-
tional and work-related pathology [2, 3]. Every year in
Ukraine, about 5-8 thousand occupational diseases are
registered, and the total morbidity of workers employed
in harmful and hazardous working conditions increases
by 32-50% due to occupational diseases. An analysis of
occupational morbidity by industry shows that the most
significant number of cases is registered in the coal (70-
79%), metallurgical (2.2-2.8%) and machine-building
(2.7-3.8%) industries [4, 5].

The working conditions (WC) of employees of met-
allurgical enterprises are actively studied and analysed,
but due to the modernisation of production, introduc-
tion of mechanisation and automation of various tech-
nological processes in production, there are changes
in the working conditions of employees in the main
and auxiliary workshops, which necessitates additional
study of them, research of the impact of harmful and
dangerous factors of the production environment on
workers. Therefore, the issue of studying occupational
health and safety in hazardous industries remains rel-
evant and requires attention to develop and implement
effective prevention measures [6].

The aim of the study.

To perform a hygienic assessment of the WC of em-
ployees of a metallurgical enterprise as a health risk fac-
tor.

Object and research methods.

The study of occupational health and safety of WC
at WP of a metallurgical enterprise in the open-hearth
shop (155 WP of the steelmaking shop and auxiliary
steelmaker of the open-hearth furnace), blast furnace
shop (77 WP of the blast furnace) and sinter shop (44
WP of the sinter shop) for 2011-2021 was conducted.
To assess the WC, 8287 studies of occupational environ-
mental factors were conducted and analysed, including
2366 indicators of the industrial microclimate in warm
and cold seasons, 5761 indicators of work area air pol-
lution (WAA), 220 indicators of industrial noise and vi-
bration, and 130 maps of WC to assess the severity and
intensity of the work process.

The results of the research were calculated math-
ematically on a personal computer using the statistical
package of the licensed programme “Statistica, version
13” (Copyright 1984-2018 TIBCOSoftwarelnc. All rights
reserved. Licence Ne JPZ8041382130ARCN10-J). The
normality of the distribution of quantitative traits was
analysed using the Shapiro-Wilk test. The studied pa-
rameters had a distribution that differed from the nor-
mal one, and therefore, the descriptive statistics were
presented in the form of the median with an interquar-
tile range —Me (Q,; Q).

The assessment and determination of the WC class
of employees were carried out following SSS 3.3.6.042-
99 “Sanitary standards of the microclimate of industrial
premises” and SSSandR “Hygienic classification of work
according to the indicators of harmfulness and dangers
of the production environment’s factors, difficulty and
tension of the labour process” (approved by Order of
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the Ministry of Health of Ukraine Ne 284 of 08.04.2014)
(after this referred to as HCofW Neo 248-2014).

Research results and their discussion.

The professional duties of a sinter operator in a sin-
ter shop during sintering include monitoring the service-
ability of sintering and roasting machines during their
operation, equipment maintenance (cleaning aspiration
ducts, placer hoppers of gas suction vacuum chambers,
collectors, multicyclones, exhauster bins, prepits, ex-
haust pipes during sintering or roasting machine shut-
downs). During the sintering of the sinter, the employee
breaks large pieces of hot sinter on the grates of the
hearths, unloads the sinter from the sin-
tering grate bowls, beats the sinter from
the grates and hearths, takes samples of

iron). Only the content of iron sinter and iron (l1) oxide
(in terms of iron) in the WAA exceeded the threshold
limit value (TLV). Thus, the median maximum one-time
concentration of iron sinter was 25.0 mg/m? and ranged
from 3.0 to 243.1 mg/m?3, where the maximum value ex-
ceeded the TLV by 60 times, which classifies the working
conditions as Class 3 of the 4th degree of hazard. The
median maximum one-time concentration of iron (lll)
oxide (in terms of iron) was 17.7 mg/m?3, with minimum
and maximum values exceeding the TLV by 2.5 and 3.4
times, respectively, corresponding to Class 3 of the 1st
degree of hazard.

Table 1 — WC by indicators of the production microclimate

at the sinter WP

the charge, sinter, pellets, sorts the sin-
ter and pellets, and supplies coke. He/
she is directly involved in the repair of

sinter shop equipment. The sinter opera-

tor performs physical work of moderate

severity (category Il b), which includes
work performed while standing, involv-

ing walking, moving small (up to 10 kg)

loads and is accompanied by moderate
physical exertion.

When studying the parameters of

the production microclimate, it was

found that the median air temperature
at the sinter WP in the warm season

was 35.2°C, and the temperature ranged

proqpicioselite | win | wox | Mot | | condiios
25775 class

Warm period of the year

Air temperature (°C) 20,4 43 35,2 (31,4;38,6) | 20-22 3.1-3.4

Infrared radiation (W/m?)| 142 1852 | 1054 (432;1316) | <140 3.1-3.2

Air humidity (%) 19 71 35(29,9;43,6) 40-60 3.1

Air velocity (m/s) 0,04 2,1 0,5 (0,3;0,6) 0,2-0,5 2-3.2
Cold period of the year

Air temperature (°C) 1,9 16,5 13,0(6,9;14,2) 17-19 3.2

Air humidity (%) 34 72 56 (40;60) 40-60 | 2-3.1

Air velocity (m/s) 0,4 1,5 0,6 (0,4;1,1) 0,4 2-3.2

from 20.4 to 43°C (TLL 20-22°C), which
exceeded the threshold limit level (TLL) by 0.4-13.2°C.
The median relative humidity was 35%, with a maxi-
mum recorded value of 71%, which is 11% higher than
the permissible level. The median air velocity at the
sinter WP was 0.5 m/s, with fluctuations ranging from
0.04 to 2.1 m/s, where the maximum value did not meet
hygiene requirements (TLL 0.2-0.5 m/s) and exceeded
the TLL by 4.2 times. The median intensity level of heat
exposure to the sinter from the heated surfaces of the
process equipment was 1054 W/m?, with a range of
142 to 1852 W/m? (TLL 140 W/m?), which exceeds the
permissible level by 2 — 1712 W/m?. During the cold
season, the median air temperature was 13°C, ranging
from 1.9 to 16.5°C. The median relative humidity was
56%, with fluctuations ranging from 34% to 72%, with
the maximum value exceeding the TLL by 12% (TLL 40-
60%). The median air velocity during this period was 0.6
m/s, with fluctuations ranging from 0.4-1.5 m/s, with
the maximum value exceeding the TLL
by 3.75 times.

Thus, following the HCofW No 248-

Due to the fact that unidirectional substances (nitro-
gen dioxide, carbon monoxide, sulphur dioxide) were
present in the sinter WAA, but the sum of the ratios of
the actual concentrations of each of them to their TLV
was 21 (1.21), the working conditions in this case are
classified as Class 3 of the 1st degree of hazard (table
2). It was found that industrial dust and chemicals in the
workers’” WAA and exceeding the established TLV affect-
ed sinter workers during 93.5% of their working time.

The median equivalent noise level at the sinter WP
was 85.4 dB, ranging from 60.5 to 96.4 dB, with the max-
imum value exceeding the TLL (80 dB) by 16.4 dB, which
places the WC in hazard class 3.3.

The median equivalent corrected total vibration
level at the sinter WP was 89.02 dB, with vibration levels
ranging from 69.1 to 103 dB, with the maximum exceed-
ing the TLL by 11 dB (3.1 WC class). It was found that

Table 2 — Hazardous substances content in the WAA

and assessment of the sinter WC

2014 criteria, sinters WC is classified as Concentration, mg/m? TLV, Working
Hazardous substances Hazard L

Class 3 of the 4th degree (harmful work- : Medi mg/ conditions
. .. : . . in the WAA Min | Max edian %> | class |
ing conditions) in terms of the industrial Q,;Q,) (0 Gl
mmrocl(;m:te (tfable 1)t;l EmP'OVeﬁS atrie Iron sinter 3,0 |243,1(24,97 (17,3;64,8)| 4 3 2-3.4
expo;g o un avmira € ml(.:roc |ma! N Sulphurous anhydride 0,65| 5,7 5,01 (4,9;5,1) 10 3
conditions for 93.5% of their working Carb d 29 [192] 7206680 | 20 4
time and high level of infrared radiation [=222n monoxide ] ) 12 (6,6,8, 3.1
for 87.1%. Nitrogen dioxide 0,2 | 1,2 0,66 (0,2;0,9) 2 3

The following chemicals were de- | Ammonia 1,0 | 91 | 5,0(5,0;5,01) 20 4 2
tected in the WAA of sinter: iron sinter, | man i

, ganese oxides .

sulphur dioxide, carbon monoxide, am- | (disintegration aerosol) 0,08 | 0,2 | 0,08(0,08,0,08) | 0,3 2 2
monia, n|tr.ogen d|0X|.de, manganese Iron (111) oxide (in terms 15,2 | 20,6 | 177 (16,9:18,2) | 6 4 231
oxide, and iron (Ill) oxide (in terms of Lofiron)
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industrial noise and general vibration affect workers
throughout their working hours.

When assessing the severity of the sinter labour pro-
cess, it was found that he has a forced working posture
during the work shift of about 30% of the total shift du-
ration — working conditions class (WCC) 3.1, the em-
ployee performs an average of 332 forced bends over
300 (WCC 3.2), the static load of the muscles of the body
and legs was 263124 kg*s (WCC 3.2). In terms of labour
intensity, the sinter has a three-shift work schedule
(night shift) (WCC 3.1), a working day of 8 hours (WCC
2), and a duration of concentrated observation of about
70% of the work shift (WCC 3.1). Thus, the WCs of sinter
are classified as Class 3 of the 3rd degree of hazard in
terms of labour intensity and Class 3 of the 1st degree
of hazard in terms of tension.

The responsibilities of the open-hearth furnace
steelmaker and their assistants include preparing the
steelmaking unit for melting, maintaining the techno-
logical process of steelmaking in open-hearth furnaces
and controlling technological parameters during melt-
ing, regulating the supply of charge, necessary additives,
fuel and air to the furnace. The steelmaker prepares the
steel outlet chute, drains slag and discharges steel into
the ladle, ensures timely sampling and determines the
readiness of the melting. He/she monitors the proper
functioning of the open-hearth furnace and the auto-
mation and mechanisms of various furnace equipment.
Performs hot and cold repairs of the furnace. Partici-
pates in acceptance of the furnace after repairs.

Among the most difficult operations performed by
steelmakers are filling furnace sills, introducing vari-
ous additives into molten steel during metal melting,
and processing and closing the tap. These technological
operations are performed manually and require signifi-
cant physical effort from employees (about 80% of the
time is spent working with manual labour). The open-
hearth furnace steelworker and steelworker’s assistant
perform heavy physical work (category lll), including
constant movement, carrying heavy (over 10 kg) loads
requiring great physical effort.

Numerous high-temperature sources (molten metal
and slag, heated surfaces of the open-hearth furnace,
etc.) contribute to creating unfavourable microclimatic
conditions at the WP in the warm and cold seasons. It
was found that the median air temperature at the WP
of the open-hearth furnace steelmakers and their as-
sistants in the warm season was 35.9°C, the air tem-
perature ranged from 26.0 to 59.6°C (TLL 18-20°C) and
exceeded the TLL by 6.0-39.6°C. The median relative hu-
midity in the open-hearth furnace shop was 26%, with
the relative humidity ranging from 7 to 55%, with the
minimum value being 33% below the TLL. The median
air velocity at the open-hearth furnace steelmakers and
their assistants was 0.6 m/s, ranging from 0.12 to 2.7
m/s, where the minimum and maximum values did not
meet the permissible level (TLL 0.5-0.6 m/s), and the
maximum value exceeded the TLL by 4.5 times (3.2 WC
class ). Steelmakers and their helpers are exposed to
thermal radiation, the intensity and duration of which
varies and depends on the type of steelmaking equip-
ment and the period of the technological process. Thus,
the median level of heat exposure intensity averaged
1590 W/m?, ranging from 342 to 4240 W/m? (TLL 140
W/m?), exceeding the permissible level by 202 to 4100

W/m?2. In the cold season, the median air temperature
was 28°C, ranging from 23 to 36.5°C, which does not
meet the TLL (16-18°C). The median relative humidity
was 42%, ranging from 22% to 62% (TLL 40-60%). The
median air velocity during this period was 0.5 m/s, with
fluctuations ranging from 0.2 to 1.2 m/s, with the maxi-
mum value exceeding the TLL by 3 times (3.2 WC class).
The median level of heat exposure intensity in the cold
season was 1260 W/m?, with both the minimum and
maximum values exceeding the TLL and ranging from
522 to 3210 W/m? (TLL 140 W/m?). Employees were
exposed to unfavourable microclimatic conditions for
94.2% of their working time, and infrared radiation for
88.5%.

According to the data obtained on the indicators
of the production microclimate, the workplace of the
open-hearth furnace steelmakers and their helpers
can be classified as Class 3 of the 4th degree of hazard
(harmful working conditions) according to the HCofW
Ne 248-2014.

The concentration of industrial dust and other
chemicals in the WAA of workers in the open-hearth
shop can reach significant levels. In the WAA of steel-
makers and their assistants, sulphur dioxide, carbon
monoxide, nitrogen dioxide, crystalline silicon dioxide
with a dust content of 2 to 10%, iron (l1) oxide (in terms
of iron), magnesite, chromium anhydride, nickel, nick-
el oxides, sulphides and mixtures of compounds were
present. Exceedance of the TLV was observed for the
content of crystalline silicon dioxide, iron (lll) oxide (in
terms of iron) and magnesite in the WAA. Thus, the me-
dian maximum single concentration of crystalline silicon
dioxide was 18.4 mg/m? with a fluctuation of this indi-
cator in the range from 4.1 to 192.1 mg/m?3, where the
maximum value exceeded the TLV by 48 times, which
places the WC in Class 3 of the 4th degree of harmful-
ness. The median maximum one-time concentration
of iron (lll) oxide was 9.1 mg/m?3, with a minimum and
maximum value ranging from 0.6 to 23.0 mg/m?3, where
the upper value exceeded the TLV and classified the WC
as Class 3 of the 1st hazard level. The median maximum
one-time concentration of magnesite in the workers’
WAA was 16.1 mg/m3 with a concentration fluctuation
from 0.03 to 35.5 mg/m3, exceeding the TLV classifies
the WC as Class 3 of the 1st degree of hazard. The WAA
of the open-hearth furnace steelmakers and their assis-
tants also contained unidirectional substances (nitrogen
dioxide, carbon monoxide, sulfur dioxide) that did not
exceed the TLV, but when calculated, the sum of the ra-
tios of the actual concentrations of these substances to
their TLV was 21 (1.72), the WC, in this case, belongs to
Class 3 of the 1st degree of harmfulness (table 3).

Workers are exposed to industrial dust and chemi-
cals almost throughout their working hours (94.2%).

The noise sources in the open-hearth shop are steel-
making units, the operation of the electric bridges and
overhead cranes; gas flows in the furnace during melt
blowdown, freight and railway transport, etc. The medi-
an equivalent noise level of the WC of the open-hearth
furnace steelmakers and their assistants was 92.9 dBA,
with fluctuations ranging from 67.3 to 98.9 dBA, where
the maximum value exceeds the TLL by 18.9 dB and
places the WCin hazard class 3.3. Industrial noise affects
employees throughout their working hours.
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When assessing the severity
of the work process of a steel-

Table 3 — Content of hazardous substances in the WAA and assessment
of the WC of the open-hearth furnace steelmaker and their assistants

maker of an open-hearth fur- - 3

d their hel . Concentration, mg/m O
nace and their helpers, it was Hazardous substances in the . TLV, [Hazard con?jritilggs
found that the employee lifts WAA Min | Max Median mg/m?| class <7
and moves up to 24.7 kg during (Q,;Q,)
a work shift (WCC 3.1), has a S - )

’ Crystalline silicon dioxide with a
static load per shift when hold- duzt content of 2 to 10% 41 (1921 18,4(11,8;33,3) 4 3 | 3134
ing a load with one hand 240 - -
kg*s, with two hands 77160 Sulphurous anhydride 2,4 | 10,3 5,7 (5,0;6,4) 10 4
kg*sl with the parﬁcipaﬁon of |Carbon monoxide 6,0 | 23,0 9,0 (8,0;12,0) 20 4 3.1
the muscles of the body and |Nitrogen dioxide 0,05 | 10,7 1,3 (1,1;1,7) 2 3
%

!eg.s 20.1600 kg.s‘. (wce 3.2), Magnesite 0,03 | 355 | 16,1(74;24,3) 10 4 2-3.1
is in a tilted position for more
than 27.3% of the total shift | Chromium anhydride 0,002 {0,006|0,002 (0,002;0,002)| 0,01 | 1 2
duration (WCC 3.1), performs |iron (Ill) oxide (in terms of iron) | 0,6 | 23,0 9,1(6,1;13,7) 6 4 2-3.1
an average of 224 forced torso Nickel, nickel oxides, sulphides
bends of more than 300 (WCC and mixtures of compounds 0,03 | 0,2 0,03 (0,03;0,03) 0,05 2 2-3.2

3.1), has horizontal movement

in space (transitions due to the technological process
during the shift) up to 7 km (WCC 2). In terms of labour
intensity, the worker has three-shift work (night shift
work), which corresponds to Class 3 of the 1st degree
of hazard, has a load on the visual analyser (blinding ef-
fect of molten metal), has an intellectual load (solving
complex issues with a choice according to a known algo-
rithm), which places the WC in Class 3 of the 1st degree
of hazard.

Thus, the WCs of the open-hearth furnace steel-
workers and their assistants are classified as 3rd class of
the 3rd degree of hazard in terms of hard work and 3rd
class of the 2nd degree of hazard in terms of intensity.

The blast furnace operator’s functional responsibili-
ties include producing iron and slag, drying the casting
trough, and replacing tuyere and cooling devices during
the maintenance of blast furnaces. Prepares iron and
slag troughs and other equipment for iron and slag pro-
duction. Prepares slag ladles for receiving slag and fills
castiron ladles with coke fines. Monitors the flow of iron
and slag in the troughs during their release. Regulates
the filling of ladles. Operates the appropriate equip-
ment during blast furnace operations, casting iron and
slag. Participates in the repair of furnace equipment.
The blast furnace operator performs heavy physical
work (category Ill), which includes work associated with
constant movement, carrying significant (over 10 kg)
loads that require great physical effort.

As a result of the assessment of the WC in terms
of microclimatic indicators, it was found that the me-
dian air temperature in the warm season was 35.80°C
with temperature fluctuations ranging from 25.9 to
57.40°C (TLL 18-200°C), with a maximum excess of TLL
by 37.40°C. The median relative humidity in the blast
furnace shop was 36%, with fluctuations ranging from
15% to 55%. The air velocity at WP of the blast furnace
operator ranged from 0.3 to 1.5 m/s with a median of
0.6 m/s, with the maximum value exceeding the TLL (TLL
0.5-0.6 m/s) by 2.5 times. The median level of heat ex-
posure intensity was 2468 W/m?, with fluctuations rang-
ing from 2100 to 4320 W/m? (TLL 140 W/m?). During the
cold season, the median air temperature was 30.4°C,
with temperatures ranging from 11.5 to 35°C. The me-
dian relative humidity was 43%, with fluctuations rang-
ing from 4 to 59% (TLL 40-60%). The median air velocity
during this period was 0.4 m/s, with fluctuations ranging

from 0.3-0.8 m/s and exceeding the maximum value of
the TLL by two times. Unfavourable microclimatic condi-
tions affect the blast furnace operator for a long time
during the work shift (88.7%). The median intensity level
of thermal exposure in the cold season was 846 W/m?,
with fluctuations ranging from 246 to 1460 W/m? (TLL
140 W/m?). The blast furnace operator is exposed to
an increased level of infrared radiation for 69.8% of the
working time.

According to HCofW Ne 248-2014, the blast furnace
operator’s operating conditions can be classified as
Class 3 of the 4th degree of hazard (harmful working
conditions).

The WAA of a blast furnace operator contains sul-
phur dioxide, carbon monoxide, nitrogen dioxide, crys-
talline silicon dioxide with a dust content of 2 to 10%,
iron (lll) oxide (in terms of iron), manganese oxide,
naphthalene, blast furnace slag dust, phenol, alumin-
ium oxide, and carbon dust. The TLV was exceeded
for crystalline silicon dioxide, iron (lll) oxide (in terms
of iron), blast furnace slag dust, carbon dust, and alu-
minium oxide. The median maximum one-time concen-
tration of crystalline silicon dioxide was 14.8 mg/m3. It
ranged from 1.8 to 201.9 mg/m?, where the maximum
value exceeded the TLV by 50.3 times and thus classified
the working conditions as Class 3 of the 4th degree of
hazard. The median maximum one-time concentration
of iron (lIl) oxide was 7.8 mg/m? with a minimum and
maximum value ranging from 3.0 to 25.2 mg/m?3, which
exceeded the TLV by 4.2 times at the maximum value
and corresponds to Class 3 of the 2nd degree of hazard.
The median maximum one-time concentration of blast
furnace slag dust in the workers’ WAA was 27.9 mg/m?3,
with dust concentrations ranging from 9.5 to 93.3 mg/
m3. These concentrations exceeded the TLV by 1.6 and
15.6 times, which places the WC in Class 3 of the 4th
degree of hazard. The median maximum one-time con-
centration of carbon dust in the employees” WAA was
5.7 mg/m?3, with a fluctuation in the range from 1.0 to
61.9 mg/m3, where the maximum value exceeded the
TLV by 10 times and thus classified the working condi-
tions as Class 3 of the 3rd degree of hazard. The median
maximum one-time concentration of aluminium oxide
in the WAA was 51.2 mg/m? with a concentration fluc-
tuation from 35.7 to 66.3 mg/™ and exceeding the TLV
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Table 4 — Generalised assessment of the factors of the working
environment of employees of a metallurgical enterprise

logical process is 12% of the work shift,
which places the working conditions in

@ - Class 3 of the 1st degree of hazard.

- — = [e) ’
oduction factor g |85 o 8|5 § >o General o riee | Thus, a blast fur.nace c_nperators WC,
S| S| EQ|E|®|8 |3 o|assessment] RISk 1 in terms of labour intensity, belongs to

. ola|lvwm|=z|5|wl| L 2| of working | level
Occupation S Sha == E|E€ 7| conditions Class 3 of the 3rd degree of hazard and,
= e in terms of intensity, to Class 3 of the 2nd
Sinter workshop degree of hazard.
Sinter |3.4|3.4| 3.1 |3.3|3.1| 3.1 | 3.3 | 3.4 very The analysis of the factors of the
1 production environment on the WP of
Blast furnace workshop . . .

Very workers in the sintering, open-hearth
Blast furnace operator 3.4(3.4| 3.4 |3.3] - 3.2 3.3 3.4 hlgh and b|ast furnace shops Of a meta”urgi_
Open-hearth furnace workshop cal enterprise allows us to conclude that
Steelmaker / the overall assessment of the WC for all
steelmaker’s assistant of |3.43.4| 3.2 3.3 - | 3.2 | 3.3 3.4 \klmfgrlz occupations at this enterprise belongs to
the open-hearth furnace class 3 of the 4th degree of hazard, which

by 17.9 and 33.2 times, which places the WC in Class 3
of the 4th degree of hazard.

The WAA of a blast furnace operator also contained
chemicals that did not exceed the TLVs but had a unidi-
rectional effect (nitrogen dioxide, carbon monoxide, sul-
phur dioxide). In the calculation, the sum of the ratios of
the actual concentrations of each of them to their TLVs
was 21 (1.6); thus, the pollutants, in this case, belong to
Class 3 of the 1st degree of harmfulness. Industrial dust
and chemicals are exposed to the blast furnace operator
during 83.7% of the work shift.

At the WP, industrial noise affects the employee dur-
ing the entire work shift. The median equivalent noise
level at the WP of a blast furnace operator was 81.9 dBA
with @ minimum and maximum value ranging from 72
to 101.1 dBA, where the maximum value significantly
exceeds the TLL (80 dBA) and places the WC in hazard
class 3.3.

When assessing the severity of the work process of
a blast furnace operator, it was found that he lifts and
moves up to 15 kg during a work shift (WCC 2), has a
static load per shift when holding a load with one hand
180 kg*s, with two hands 2040 kg*s, with the participa-
tion of body and leg muscles 141230 kg*s (WCC 3.1), is
in a tilted position for more than 27% of the total shift
duration (WCC 3.1), performs an average of 379 forced
bends over 300 (WCC 3.2), has horizontal movement in
space (transitions due to the technological process dur-
ing the shift) up to 5 km (WCC 2). In terms of labour in-
tensity, sinter operators work in three shifts (night shift),
which corresponds to Class 3 of the 1st degree of haz-
ard, has a load on the visual analyser (blinding effect of
molten metal), has an intellectual load (solving complex
issues with a choice according to a known algorithm),
and the time spent passively observing the techno-

corresponds to a very high level of occu-
pational risk (table 4).

Conclusions.

1. The obtained results of the general assessment of
the WC of employees of a metallurgical enterprise fol-
lowing the “Hygienic classification of work according to
the indicators of harmfulness and dangers of the pro-
duction environment’s factors, difficulty and tension of
the labour process” Ne 248 indicate that the WCs are
harmful and belong to the 3rd class of the 4th degree
of harmfulness and correspond to a very high degree of
suspected occupational risk.

2. The leading unfavourable factors of the produc-
tion environment among workers in the sintering, open-
hearth and blast furnace shops include the production
microclimate (class 3.4), the content of dust and chemi-
cals in the WAA (class 3.1-3.4), high levels of industrial
noise (class 3.3), hard work and intensity (class 3.1-3.3),
which form a high risk of occupational and work-related
pathology, and an increase in the incidence of morbid-
ity with temporary disability. The data obtained confirm
the need for further in-depth study of the factors of the
production environment and the application of effective
preventive measures to prevent the adverse effects of
production factors on the health of workers in this in-
dustry.

Prospects for further research.

Industrial dust is one of the leading risk factors for
workers at a metallurgical enterprise, where significant
exceedances of the TLV have been established. There-
fore, it is planned to study further industrial aerosols for
the content of ultrafine suspended particles of various
sizes and their chemical composition in various techno-
logical processes.

130

ISSN 2077-4214. Bicuk npo6nem 6ionorii i meguunnn — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1(172)



