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' MULTIFACTORITY AND SPECIFICITY OF TECHNOLOGICAL PROCESSES
OF RESINOTECHNICAL PRODUCTION

Lo

als used in the production of rubber
mpact on the health

rubber produTHon;R—ue
ve organs, :

nedmu’ufadoﬁal nature of technology and the specifics of technological processes, a large variety of chemic
products, adverse conditions and intense physical labor can create an unfavorable hygienic environment that has a negative i

of workers. Due to the peculiarities of their physical state of physico-chemical substances, the technological process of
workers exposed to them with the development in a high percentage of cases of diseases of the upper respiratory tract, digesti

Keywords: Rubber production, muitifactorial, chemical substances

substances of 5 groups of compounds. Amo €
0% aromatic hydrocarbons - 24%, aldehy
ooo o &3 naphthenes - 16%, amines =38
6 paraffind 3nd naphihenes - 100 ST e e
" Given -the generally accepted classification determi@hﬁﬂ"_‘gx; —
toxicity-and hazard of chemicals essential chemicals - infERBbEr ===
industries are highly toxic (hydrogen chloride, carbon mon?‘;;tdeﬁg
4.4-difenilmetandiizotsionat, oxides ~of chromiunigzan e
manganese), moderately toxic (gasoline, tetramethyiﬂ#ﬁﬂ';_’:“f:%‘
disulfide, 2-merkaptobenztiozol) and little toxic (sulfuri=s far——
dioxide, aniline, etc.) [11]. The mentioned chemical compounds
preferably have general toxic and irritating to the body and fed
through mucous membranes of the upper respiratory tract,
gastrointestinal tract and skin. )
According to the ddta, P.M. Vatrina, Y.Ts. Andreyeva-Galanina,
Y.M. Vitkin., LI Livshits., Y.A. Burov, L.N. Arkhangelskaya and A.A.
Kasparov et al, one of the most disadvantaged in respect of
hygienic production areas of RTI are preparatory workshops. In
published work, it focuses dust factor characteristic* in.
preparatory shops and toxicological evaluation, of. certain
== “ingredients of the Yitbber ‘composition. According to the above-
: entioned MRLOFS, preparatory shops have ahigh dust réaching
the area of ‘chemicals weighing 300 mg / m?3. Dust individual
ingredients of the rubber composition (thiuram, captax, zinc ~
oxide, etc.) Is from 36 to.81 mg/m3 [12].
When studying the sanitary conditions of the preparatory rubber
plant production of labor set excess air content in industrial
premises chemicals having general toxic and irritating. These are
primarily high dust jobs (weighers, rubber mixer operators),
representing the excess of thiuram by 6.6 times, 3.5 times the

Introduction. Mechanical rubber production is a subsector
Petrochemical industry. Characterized by high labor and material . . | _| organosulfur- 3
s~ ~, COngymption,-dire~to thre. farge mumber—of manual -operatiohs- < -~ *SFkélones =20%

— .« -required-for. the-process; and the consumption - of- different o e oy B0
mftgi;iﬁb. At the factory workers of rubber products, engaged in
bas_'lcj: __h_nological lines, affects the complex unfavorable factors,
the main-ones are unfavorable microclimate conditions, dust and.’
fumes in the air. A number of negative aspects in the nature of
work compounds the impact of unfavorable environment factors:
monotonous, forced working posture, the weight of work
processes, etc., negative impact on the use of labor resources as a
result of working the early development of their production of
fatigue, as well as violation of their health status. Pgr.. shift
production staff is fractional and short-term exposure to toxic

chemicals [1].
*“Working in industrial plants, in rare cases, they are in contact
“witlr tertain chemicals, usually they are combined, integrated
-_and combined effect of harmful factors of different nature. In
jreign Yiterature, these concepts are combinéd single term
Fsigombired effects” [2, 3). According to several authors [4, 5, 6. 7],
Zia combination of chemicals in combination with the unfavorable _
“Eamwzafiment factors 2nd social conditions has greater texicity to
mefhe-himan-body than its individual components. It is known that
Aﬁéﬁﬁ'binaﬁon of chemicals in combination with the
T"'nﬁfaegae environment factors and social conditions has
“greater- xoxicity to the buman body than its individual
components [8, 9]. ; ’
Materials and methods. The study of sanitary and hygienic
conditions of work mechanical rubber production showed that

5

high -

workers preparation workshop (rubber mixer operators,
machinists-mixer, weighers) working under adverse operating
which is due to excess content in the air of industrial
premises chemicals with general toxic and irritating action.
These are primarily high dust jobs, a high concentration of toxic
dust mixed composition was observed at the time of loading’
ingredients into the vortex mixer manually. Formation of
- aerosols. disin egration of complex composition workplace
~ explained- partial automation of the process, the use of manual
= méthods“in (rub, weighing, sieving filling and discharging
£ solids) &
~* [eading harmful occupational factors in the production of rubber
products are toxic chemicals (complex chemicals entering the
body and working inhalation through the gastrointestinal tract)
with physical stress of labor, which are the cause of chronic
occupational diseases. The major nosological forms of
occupational diseases of major workers manufacturing rubber
chronic  intoxication  chemicals  and

conditions,

products  are

hepatogastroduodenal diseases, pulmonary, cardiovascular, and -

nervous systems.
Air environment production of rubber products contaminated by

toxic products. They are formed during the synthesis of polymers
of various purpose (styrene, isoprene, butadiene, etc),
depolymerization, and thermal degradation as dust, vapors and
gases. They are complex multi-companent system consisting
essentially of organic toxic substances. The composition ot the
vulcamzation steam-gas-aerosol mixture includes more than 150

Typically, during'the production of rubber product

sulfur, carbon black is 3.5 times, 1.3 times of talc. The
concentration of the toxic dust mixed composition was observed
at the time of loading the ingredients into the vortex mixer

manual (13]. *
s we have the

their effects. According to reports, the incidence
disability among business enterprises rubber
products subject to the combined action of dibutylphthalate
tetramethylthiuramdisulphide and exceeds the control by 38%,
and the proportion increased 7 times [14,15].

Results and discussion. The contribution of a particular
component of a camplex steam-gas-aerosol mixture toxic effect

may vary depending on the level of exposure. With this change

occurs leading determining the clinical picture of intoxication

toxic components of differe
mixtures thermooxidative degra

combination of
of temporary..

nt and complex steam-gas-aerosol
dation products of the polymeric
materials. Therefore. the simultaneous effect on the body of

chemicals may lead to a qualitatively new effect of the toxic

mixture and isolating the product isolated components different

from effects [16].
The multistage technology and specific processes. a wide variety

of chemical substances of general toxcity and irritant action.
used in the production of rubber products, adverse microchmatic
conditons and mtensc physical labor create complex adverse
environment tactors that have a negative impact on morbidity
and functional conditionof the organism cmployed.

e —
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The dependence of the inci .
productjon of synthetic rubbe:';i:n]:ﬁ S,f ;vmkgrs of rubber- temporary disability among drivers and roller mingr.
“morbidity registereq among workeg with ice. The highest Comparison leve] of temporary disability group roller with
EXperience or more yeqys. Leading in trrsue :/t.l‘t:ctlio-lsf years of collectors that do not suffer such intensive influence of various
production staff Personne are rubber-patholo, ;‘;3} ";?rb'd_"y chemical substances, evidenced by a higher incidence of liver
system, nervous system and skin, as wej) asgi}::cr S P @seases i ooy ity structure as described Py -
cancer. eased risk of - literature: first place belongs to diseases of the respiratory
In view of the i . system - they account for 49.6% of the cases, the second -
multifactor technzfoe;)"ﬁ:sw‘;;ette FGChnOIOglca! B OSSSRES i diseases of the digestive System - 11.8% of cases; followed by
* production of rubber r;roducts naorilseetyu(:lffc}lem::'als ‘_’SGd a'n.rhe d?seases of the skin and subcutaneous tissue .injuries and

" conditions and intensive ph},'sical 'wor:vgar: :rmltcrodlmate ' dlseases-ofthe rervous SySt-em andsensgry Phgas Joc . i
unfavorable hygienic situation has create.a very . . Conc!u5|on. As a result, with the duration of exposure to toxic
morbid'ﬁy and functionalstatu o 2 negative .impact on cbemxcals and their chrqmc éxposure to waorkers, occupational
‘Itis generally accepteq ghy. thS(t’i't equy work, .~ - diseases formed by periods, Origin - subclinical functional,
of the Beglfh of Bt € disease is an important |qd(ca@r : blgfhemical and morphological changes of organs (SYStemS)'. the
between the nature e ’]‘( Pegsonngl. The close relationship ) critical factor for a Particular professional. Second - initially
Attt i - ork an thg anIdence o‘fa~number',of monosymptomatic or monosyndromic reaction. Third -

noted. As the overa)) Incidence and the specific - polysyndromic manifestations characteristic of a particular

forms of the most complete and fully reflect the actual state of" occupational disease [21). Last characterized by the development
h.ealth due to social ang professional factors, Their level is' of systemic disease of the respiratory system, digestive and
dlrectly depende_l}t on the degree of adaptability to changing .cardiovascularsystems, and others,
operating  conditions in the production of harmfu) and Thus, given that in manufacturing rubber products. are.widely :
occupational factors [17, 18] . ) - used chemical substances of general toxicity and jgtant action, 2
Note th_at not oply harmful factors may cause the farmation of since the characteristics of their state of aggrgéﬁ&-ﬂb}ﬁy' o
occupat!onal diseases, but also may be a pathogen efic --chemical properties, manufacturing processes W&eking- basic rE
mechanism for the development and progression of common trades exposed to them with the development §fz cofficiemtly - - Rl

gy professional category [3) According.ta.themy. s high ~percenrspe “of gases, lesions _ of_pI0RgH, e st -7
- formation o occupational diseases; .. hepategass, odLrodehéf,fc&raip"}'as'chTaF_g'nd' nervousssystems:The. . ‘

c e -~ the terms-—~of ‘Shﬂr*devéiopme'nf."’ab(lfhe' Severity of the ~~- -~ study of working conditions major workers rubhetpro
: pathological process determined by the specific conditions of - - revealed that the "complexity” technology and speciepro
work and length of service, still forms a complex adverse environment factb@ei!é’éd’iflg
The works devoted to .the analysis of the incidence on the - " ones are the dust mixed composition (thiuram, talcZefrbon blaek,
” rubber-production plants indicating a relatively high level of sulfur, etc), vulcanizing gases (phenol), climate andagise. 2
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1
AM. PaxmeTtoBga, IT.K. Anubin6ekoBa, 2I.A. Tycyn6ekosa, 23A.0K. Moaaakapbi3oBa,
- sexem"*-ﬁ Kynios, *E. Kyanapixos, 26.5. AMan6ait
. A "a ;e amsindarst Kaparands: memaekemmik ynugepcumemi
s K Ach ﬁ‘; apabu ameindars: Kazak yammeis yHugepcumemi
‘Ca""mapu"/'bm-anuag\; . Acenduspoe ameindarst Kasak ¥ammbix meduyuHa ynugepcumemi
. U0AO2UAALIK CAPANMAMA HCIHE MOHUMOPUHZ FHIABIMU-NPAKIUKAALIK OpPMAALIFYI, Aamamst K
TEXHPKA/ILIK PE3EHKE OHAIPICIHAET TEXHONOTHA/BIK YPAICTEPAIH, EPEKIIE/IKTEPI
- JKOHE KON ®AKTOPJ/IbIFbl -« -
Tyhin: XK
= — or:s:xb::l;j:igf:;:i :Z“?Yﬂbll$ Xarpanbina KONaficbl3 [HCHEHANBIK OPTaHbl KypaiTslH Ken $aKTOpAbl TEXHONOTHANAP MeH
3MAH KenTipins Konafichia ma‘i— K:j&mn, TeXHHKaNbIK pe3erke OHAIPICiHiK KOJAAHBICbIHAAFE! P TYPAi XUMUANBIK 3aTTap neHcay-nblKK.a
epexiesikrepite GafiranHCT Ae Hﬂapl-lblﬂu TyybiHa ceben 6oaazsl. Q)mnxanux—xu.nmxnbm 3aTTapAbiH QH3UKaNbIK aFAanblHbIH
PP op—— pe3eHke GyMHbIMAAPbIHbIH ‘rexuo.noruxnux_npouecc‘repl JKYMBICWBIAAPAA KOFAPBI ThHIHBIC XKONAAPbIHLIN,
pi aypynaphiHbIH XaHe T.6. aypy1apAbiH XOFapbl NaHbI3Abl AaMYybIHA ylublpaTaabl.

Tvitinai . a5
YHIHAL C03ne,p. TeXHUKaNbIK pe3eHKe eHAIpiC], Ken q)ax‘ropnsuc, XUMHANBIK 33TTap

PR ) 3.
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e ks ——— e e _;Q:M._Paxme'rosa. 1T.K. Ansin6exoBa, 2T.A. Tycyn6ekosa, 23A. K. Mo/aaKapLI30Ea,
T e bem——— Vel o 2

o T

TAwTT T 4B Kyaos, ‘E Kyawavixos, 2E.5, Aman6ai ., . - 2
1KGpazunduneru i zocydapcmeennsilyyygepgumen uM. EA. Bykémbea, T T LR T -

2Kasaxckuil HaYUOHAALHbIY yHUSepcumem um, amo-@apabl, <7 T T e ——— v i
3Kasaxckuti HayuonansHbiil meduyuHcKull yHugepcumem uMenu CA. Acgpendusposa =t
+Hayuno-fipaxmuyecxui yenmp COHUMAaPHO-3NUAEMUOAOZUYECKOU IKCNEPMU3bI U MOHUMOPUNZD, 2. Aamambsl

T e s

MHOTOOAKTOPHdCTb H CNEUUOHKA TEXHOJIOTHYECKHX i'lPOllECCOB
PE3MHOTEXHHYECKOro NPOH3BOACTBA

Pe3tome: MHOrodakTOPHOCTb TEXHONOTHH H cneundHKa TEXHONOTHYECKHX NPOLECCOB, 6onblIOe pa3HOO6pasHe XMMHYECKHX BELUIECTB, g
npHMEHAEMbIX B NPYLECCe NPOM3BOACTEA Pe3HHOTEXHUYECKNX H3AENHH, He6aronpHUATHLIE YCAOBHA MHTEHCHBHBIR du3niecKknit TPYA
cnoco6Hbl co3aaBaTb He6aaronprATHYIO FUrHEHMYECKyI0 OBCTaHOBKY, OKa3biBAIOULYI0 OTPHUATENBHOE BIMSHME Ha COCTOAHHE 3A0POBbA -
pabounx. Bsuay OCOBEHHOCTEH HX AarperaTHOro COCTOAHMA . $NINKO-XHMHUECKHX  BELLECTS, TeXHONOTrHYECKOro npouecca’ !
*_pe3HHOTEXHUHECKOro NpOM3BOACTBa, pabouHe NOABEPralTCa WX BO3AENHCTBHIO C Pa3BHTHEM B BLICOKOM NpOLUEHTE CIyHaes 3aboneBanni
i4*SgepXHHUX ApIXaTeNbHbIX nyTe#, OpraHoB NULIEBAPEHHS, KOXHBIX TOKPOBOB H AP.
ZKnioueBsle C10Ba: MHOr0daKTOPHOCTD, p\eauuo-rexnu‘lecxoe NPOH3BOACTBO, XHMHYECKHE BEIECTBA
s .

37,

- ebb G e ) o
- e i, 2

amesa, 12A K. MoAZaKapbi30Ba, 2C.K. AanmyxamGeToBa, 2K.A. Tapaxona,
2H.K. Hypneucosna, 2[".T.Kaguuesa :

I Kazaxcruil HLHLOHAALHDUL YHUBEDCUIMENT UMEHTL aw-Pupuin. Ka

2 Kasaxenuu Hauuoxa wHeltl MEOUMHCKUTL JHUSEpCUImem UmMeHu

1p.T. Jakym

3GYCMAH, A MMt
7. Acthenounposa

OLIEHKA AKTHBHOCT H CYHEPOKCHA}IHCMYTABH l'll"'ﬂ JAMTEABHOH
HHCAAALMH TBIAK YPAHOBOH PYIbi B 3KCMEPUMEHTE

YcmaHnogaeHo, ¥mo npoN0H2UPOBAaHHAA 3KCnO3uyUs ypanoeold nuiau, codepxcaujell ecmecmeeHHbIE paduoryxaudsi, eusufaem aKkmueayuw
npoyeccos nepexutnozb oxucnenus aunudoe (10J1) u usmenerue akmueHocmu 'jexomopux Qe;menmoe aumuox_cudanmnou 3aujumsi (A03) 8
0p2aHu3Me wugomubiX.,  Baxcnelwum gepmeHmoM anmuokcudanmuod  3aiyume! opzanusMa U ee 6uomapkepom ga/j_qemm
- cynepokcudducrymasa (COA). Beeasuc gb(UEUIN0NEHHBIM, Yeablo JaHH020 uccnedogaHus Agunacp oyenka GHMUoKCudamueHo2o t?eucmeug
. 3KcmpaKkma KOpHR conodxku npu 0AUMENLHOM g030elicmeuu Ha M UBONIHbIX netAu-ypanoeoti pydot. Hecmomps ua‘ wupoKull cnexmp
Aumepamypbi N0 UCN0Ab308AKUIO JeuebHbIX NPENapamos, 6bideseHHbIX U3 KOpHA €000KU, 8 JOCMyNHbIX HAM ucmo?nu‘;\ax He ecmpevaauce
* c006UeRUN O BAUAHUY KOPHA €0A00KU Ha cucmemy armuokcudaHmHoti 3awumbl 0pzanuiMa & ycaogusx ypanosou uKWmoKcuKayuu.
= B pesyabmame npogedenHbix uccaredosaruil 66110 BbIRBAEHO, YMO uHzaasyuonHoe gozdelicmaue Neiau ypawoeoil pydst 8 dosax 5 u 10 NAK
nodaaasem axmueHochb cucmemusl anmuokcudanmuoll 3awumnbi 8 AezouHOU MKAKU NPOKBARA npu 3mom d030-8PEMEHHYI0 3ABUCUMOCTMb. '
Haubonblwee cHUXenue axmusenocmu COA y onbtmHbiX #UGOMHBIX HA6A100aA0Cb K KOHUY JKCnepumMenma. H
Baduuili IKcmpaKkm KOpHA conodKu npu NepopanbroM sgedenuu 8 dose 100 M2/K2 8 meverue 30 cymox noeTbnuan aKmusHocmb
cynepokcudduccMymassl & JezKux WCUBOMHbBIX, N00BEP2ABUIUXCA deiicmeu 1YP & dosax S u 10 114K, odnako 3dexmusHocms e2o Goina
nedocmamovHou.
Knoueasie cA068a: Nbiab ypaHosuli pyObi, INCMPAKM KOPHA conodKu, Cyneporcu dducmymasa

- r—

Bseaenue. B nactosuice BpCMH pa3paGoTka W npuUMencitHe MMMY1IOMO, Ty THPYIONIKX  CHOMCTD $UTORPENAPATOR, C .lEABbIO
3G PeRTHHILIX npcnapa-rou-pa.’umnpOTcmopon ABJINCTCR NOBhHIUICIHA HMM)’\IO"IlDI'M\lCCKOM PCIKTHHHOCTH  OPTANH3IMY,
HPCINIIUIUINO BARIIBIM. O111UM K3 AKTYAALNHBIX HaNpaBNCIMH B NOJIBCPT WHXCR B03/ICHCTEHIO PajiHAILKOIIIOND dakTopa. (Frikos

3TOR  cpepe  HBANCTCH nayucnme PAAMONPOTEKTOPHLIX K 1996:113-114, Ammocos 1995: 116-145). PagmonpoTeKTopHbIC

.
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E.C. Xyxos, E.
, EK. IlloceMchos A.M. Apunrasuna, P.M. Kacreii, K.A. Hiukatos, C.T. Kaaasi6aes

PEKOMEH AN
KPOBOH314 gH 1}41;1’1? AHATHOCTHKE H NAEYEHHIO TAUHEHTOB C HETPABMATHYECKHMH BHYTPHMO3rOBbIMH
63

A.
i M. Wapanxauosa, C.y, Kamenoga, K.K. Kyxsi6aesa

BONE3Hb JEBIH :
AR 5‘;4 ME)KA AH®OEPEHUHANLHAA AHATHOCTHKA C PACCEAHHbIM CKEPO30M (COBCTBEHHOE _K/lfIHH‘IECKOE

2=

g A 2:![?:;“’“ T. M Ycataesa, E.M. Hypkaros v
; 0-TPYZOBbIE MACTEPCKHE IN1S1 AL, CTPAJAIOWHX [ICHXH YECKHMH PACCTPOACTBAMH

- - ! ‘h;l.K. Kacstmianosa, H.M. Pacnonosa
s AHAHHE ICHXOTEHHbIX ®AKTOPOB HA K/IHHHKY,H TEYEHHE KOTHHTHBHBIX HAPYLUEINA Y MU OHKHAOTO BOIPACTA " -

CTOMATOAOFHS{ '

Z_M Myxameakapumosa, P.C. M6parumosa, A.A. Ecupxeno-
KIHWINK AREHTHUA KE3IHAET] WHIKWAIT E,VbleIHblH/IMCOYHKUHﬂCblH,zzMAl‘HOCTHKA/My}KaHE EMAEY

1a : EPEKWE/IKTEPI - l 82
: : P.H.XapTni6aes, M. Opas6aiyas: )
R OCOBEHHOCTH AEHTA/IbHOR HMITIAHTALMN BlIHCTA/IbHOM OTAE/IE BEPXHEA YENHOCTH
o STH3HATPHSI H ®TH3HOIIYABMOHOAOTHSI
= M.O. Mycaxosa, l\ﬁ(.}.lapunﬁexona. l.A.Ymupaspgna ! } ) D -
INECTERTT ’ACTi J_'30®AI‘CA.’Ib/1IAyP)’blMEH em;mr; CO.;bl/IMA/IbI ObC ‘“wmerr l.“PYbIHL“*nI‘biMbIHbIH .
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M.T. Haguipos, A.H. Bafimaxauos, blL.A. AnMaGaeB, AA. Opaadek,lln 11epu6uu
| . OCNIOXKHEHHA [TOCNE NY/ABMOH3KTOMHH

24 ) S ek
XHUPYPIHA - C—
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