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AHHOTAIIUA

J171s1 BBISIBJIEHISI OCHOBHBIX 50-JIETHUX TPEH/IOB SBOJIIONMH YCJIOBUH TPY/a HA MBLJIEOMACHBIX IPEAIPUATUIX 3a-
nasiHoi CHbUpY IPOBE/IEH aHAIU3 CAHUTAPHO-TUTHEHNYECKUX XapAKTEPUCTHK YCIIOBUH TPy/ja paOOTHUKOB IIPH MO0~
3peHUH Y HUX TPO(EeCCHOHATBHOTO 3a00JI€BAHN S, BBIIAHHBIX TEPPUTOPHUAIBHBIMU OT/IeJIeHUAMHU PocroTpebHanzopa
447 maeHTaM C YCTAaHOBJIEHHBIM JIHAaTHO30M «ITHEBMOKOHHO3» B IIEPUOJ ¢ 1960 IO 2010 T., & TAK)Ke PETPOCIEKTHB-
HBIM aHAJIN3 TUHAMUKU U3MEHEHUH YCIIOBUU TPYy/a 10 JAaHHBIM OTYETOB O HAyYHO-UCCIIEA0BATEIBCKON pabore HUU
ruruens! (1. HoBocubupck) 3a neprof; 1930—1960 rr. Hanbosiee onacHble IT0 PUCKY Pa3BUTHSA CUJIMK03a YCJIOBUA TPY/a
B 1950-€ Tof[bl HAOJII0/IaJTUCh ¥ TIECKOCTPYHIIIMKOB, TIOJ[BEPTABIINXCS BO3/IEHCTBUI0 BHOBh 06Pa30BaHHBIX MOAUDUKa-
OUH KpeMHe3€éMa B KOHIIEHTPAIHAX 20—340 Mr/M3. C 1970-X roZj0B Ha IPOMBIIIJIEHHBIX IpeAnpusaTusax HoBocubupcka
u HoBocuOUPCKOI 06J1aCTH ITPOU3OIIIIO 3HAUUTETHLHOE CHUKEHUE YPOBHEN 3aIIbIJIEHHOCTH (B IECATKU U COTHU pa3) —
710 4—40 Mr/m3. B mocyiennee necatunerre XX B. Ha psjie MPEANPUATANR COKPATUIINCH 06'beM IIPOUBBO/CTB U CyMMap-
HOe paboyee BpeMs, B TeUeHHE KOTOPOTO IIPOUCXOAUIT HEIIOCPEICTBEHHBIH KOHTAKT C IPOMBIIIJIEHHBIMU a3P030JIMH,
a JIoJIs KJlacca yCJIOBUH TPyZaA 3.4 YMEHBIINIACH B 2.49 pasa (p < 0.001). [Ipon3onuio nu3MeHeHHe YCJIOBUU TPyZa HA
[IPOU3BO/ICTBAX OTHEYIIOPHBIX MAaTEPUAJIOB U KEPAMUUECKUX U3/enuil. Ha 3y1eKTPOCBaPIUKOB IIPU BCEX BU/IAX PYyIHOMN
CBapKH OKa3bIBAJIOCh KOMOMHUPOBAaHHOE BO3/IEHCTBYE BPETHBIX TPOQECCHOHATBHBIX (PAKTOPOB 6€3 CyIeCTBEHHBIX 13-
MeHEeHUH YPOBHEH TPOMBIIIJIEHHBIX a9P030JIell Ha pabourX MeCTax.

Karouegwvte ca068a: 3BOIONNSA YCIOBUN TPYZA, IBUIEONIACHBIE IPEIIPUATHSA, THEBMOKOHUO03, IIPOMBIIIJIEHHBIE a9PO0-
30JI4.

ABSTRACT

To identify the main 50-year trends in evolution of working conditions at dust-hazardous enterprises in Western Sibe-
ria, the sanitary and hygienic characteristics of working conditions of staff with suspected occupational diseases, issued by
the regional offices of The Federal Service for Surveillance on Consumer Rights Protection and Wellbeing (Rospotrebnad-
zor) to 447 patients with pneumoconiosis diagnosed from 1960 to 2010 were analyzed, as well as a retrospective analysis
of the dynamics of changes in working conditions according to the research reports of the Novosibirsk Research Institute
of Hygiene for the period 1930—1960 was made. In the 1950s the most harmful silicotic working conditions were observed
in sandblasters exposed to newly formed modifications of silica in concentrations of 20-340 mg/m3. Since the 1970s, in-
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dustrial enterprises in Novosibirsk and the Novosibirsk Region have experienced a significant decrease in dustiness levels
(by tens and hundreds of times) — up to 4—40 mg/m3. In the last decade of the XX century, at a number of enterprises,
the volume of production and the overall working time, during which there was direct contact with industrial aerosols,
decreased, and the proportion of 3.4 class working conditions over the last decade decreased by 2.49 times (p < 0.001).
There was a change in working conditions for the production of refractory materials and ceramic products. Electric welders
with all types of manual welding were exposed to a combined effect of hazardous occupational factors without significant

changes in the levels of industrial aerosols in the workplace.

Keywords: evolution of working conditions, dust-hazardous enterprises, pneumoconiosis, industrial aerosols.

BBEJAEHUNE

IlepcrieKTUBBI Pa3BUTHUS CTPaHbI, €e DKOHOMU-
YeCKUU POCT U TOBBIIIEHNE 6JIarOCOCTOSTHUS Hace-
JIEHUSI BO MHOTOM 3aBUCST OT YPOBHs (PU3UUECKOTO
U IyXOBHOTO 37I0POBB JIIOJIEN, X MPOGECCHOHATb-
HOU aKTHUBHOCTH W JIOJITOJIETHS, COXPAaHEHHE KOTO-
PBIX sSIBJISIETCSI OJTHOM 13 OCHOBHBIX 33/1au OOIIECTBa,
BOKHeHIIeH (PyHKIHEH rocy1apcTBa U OCHOBOU €Tr0
COIMAJIBHOU TIOJIUTUKU. JIJIsl OIfeHKU MephI BO3/IeH-
cTBUsSI (PaKTOPOB TPYAOBOU JIESATETLHOCTH U IIPEIY-
TIPEsK/IeHHsT UX HeOJIarONPUSATHOTO BIUSHUS Ha Op-
raHU3M pabOTAMIIMX HCIIOJIB3YeTCsI HOPMUPOBAHHE
BPE/THBIX TTPOUBBO/ICTBEHHBIX (PAaKTOPOB (YCTaHOBIIE-
HHe TIPeeIbHO JA0MyCTUMBIX KoHIeHTparui (I[T1K)
XUMHYECKHX BEIIECTB B BO3/yXe paboyell 30HbI).

OreHka ycyioBUi Tpyzaa Bo Bpemsa Bemmkoi Ot-
€4eCTBEHHOU BOMHBI U TIOCJIEBOEHHBIE TO/IBI 3aTPY/I-
HEHa, TaK KaK paHee B 0QUITHATbHBIX IOKyMEHTAaX HE
BCer/la YKa3bIBAJINCh peayibHble BEJIMUHNHBI KOHIIEH-
Tpanui meUTh. B TO 3Ke BpeMs yxke B 30—60-X rogax
XX B. IPOBOAWJINCH HAyYHbIE PAOOTHI 110 U3yUEHHIO
3aMbLIEHHOCTH Ha TMPEANPUATUSIX TOPHOI0OBIBAIO-
men [1, 2], MeTasyprudeckos [3, 4], sHepreTuye-
CKOU [5] MPOMBINIIJIEHHOCTH, MAaITMHOCTPOEeHUA [6],
MIPOM3BOJICTBA CTPOUTEIPHBIX MATEPHAIIOB [7].

Kpaiine BBICOKYIO 3aITbIEHHOCTD BO3/yXa (Ipe-
Boirenue [1/IK B 1ecATKH U COTHU pa3) B IUTEUHOM
¥ MapTEHOBCKOM IiexaX 00yCJIOBJIMBAIN IIPHUMEHSB-
mueca A0 60-X rogoB XX B. TEXHOJOTUUECKHE IIPO-
[IECChI, OTCYTCTBHE JIOJ?KHOU U30JIAIUUA U TEPMETH-
3anuu 060pymoBaHus, Hed(pHEKTUBHOCTh BEHTHIISI-
IMOHHBIX cucTeM [8, 9]. MexaHu3aIys U SHEPTOBO-
OPY’KEHHOCTh YTOJIBHOU ITPOMBIIIIJIEHHOCTH O00JIer-
YWJIH TPYJ, TOPHOPAObOUYMX, HO MIPUBEIN K BO3pacTa-
HHI0 (BO MHOTO pa3) yPOBHEH 3albUIEHHOCTH U I10-
BBIIIEHUIO TUCIIEPCHOCTH YTOJIBHO-TIOPOAHOU ITHLTH.
9TO U 00YCJIOBUJIO B 70-€ TO/bl XX B. PE3KUH POCT
3a00JIeBaEMOCTH ITHEBMOKOHHO03aMHU Y pabOTHUKOB
YTOJILHOY ITPOMBIIIIEHHOCTH [10].

OEJDb UCCJIEAJOBAHNA

BBISIBUTH OCHOBHBIE 50-JIETHHE TPEH/IBI HBOJIIO-
MU YCJIOBUM TPy/ia HA MbLUIEOMTACHBIX IPEATIPUATH-
Ax 3anagHor Cubupu.

INTRODUCTION

The prospects of the country’s development,
its economic growth and the improvement of the
human wellbeing largely depend on the level of
physical and mental health of people, their pro-
fessional activity and longevity the preservation
of which is one of the main objectives of society,
the most important function of the state and the
basis of its social policy. To assess the severity of
the impact of working activity factors and prevent
their unfavorable health effect in workers, the rate
setting of harmful occupational factors is used
(setting the maximum permissible concentra-
tion (MPC) of chemicals in the air of the working
area).

An assessment of working conditions during
the World War II and post-war years was difficult
since earlier official documents did not always indi-
cate the actual value of dust concentrations. At the
same time, already in the 30—60s of XX century a
scientific research on the dustiness in mining [1, 2],
metals [3, 4], energy [5] sectors of industry, ma-
chinery [6], construction materials production [7]
was carried out.

Technological processes used until the 60s of
the XX century, the lack of proper insulation and
packaging of equipment, and the inefficiency of ven-
tilation systems caused extremely high dustiness of
the air (exceeding the MPC by tens and hundreds
of times) in the foundry and open-hearth shop
[8, 9]. The mechanization and power availability of
the coal industry made the work of miners easier,
but led to an increase (many times) in the levels of
dustiness and the dispersion of coal rock dust. This
led to a sharp increase in the incidence of pneumo-
coniosis in coal industry workers in the 70s of the
XX century [10].

AIM OF THE RESEARCH

To reveal the main 50 year trends in the evolu-
tion of working conditions at dust-hazardous enter-
prises in Western Siberia.
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MATEPHUAJBI 1 METO/IbI

AHQJIM3UPOBAIN CAHUTAPHO-TUTHEHUYECKHUE Xa-
PaKTEPUCTUKHU YCJIOBUU TpyZa PabOTHUKOB IIPHU IIO-
JIO3pEHNN y HUX IpodeccroHasbHOrO0 3aboseBa-
HUsI, BbIIAHHBIE TEPPUTOPUAIBHBIMU OT/IEJIEHUSMH
PocriotpebHanzopa 447 mamueHTaM ¢ YCTaHOBJIEH-
HBIM JITUarHO30M «ITHEBMOKOHHO3» B IIEPHOJ, € 1960
110 2010 T.; OIeHUBaJIU MTPOdECCHOHAIBHBIN MapIi-
PYT, cTaxx paboThI U y/IeJIbHBIN BeC 3aHATOCTH pPabo-
Yero BpeMeHHU B YCJIOBUAX BO3/IENCTBUS BPEJHBIX Be-
IIECTB U HEOJIATOMIPUATHBIX IIPOU3BO/ICTBEHHBIX DaK-
TOPOB, IaHHBIE JTAOOPATOPHBIX I HHCTPYMEHTATHHBIX
HCC/IEIOBAHUI COCTOSTHHS ITPOW3BOJICTBEHHON Cpe-
Ikl Ha pabounx Mecrax. OOIas OIeHKa YCJIOBHH U
XapakTepa TpyzAa paboTaoNnuX IPOBEeIeHa COTTIACHO
P 2.2.2006-05 [11]. Takke nMpoBeieH PETPOCIIEKTHB-
HBIA aHAIU3 AUHAMUKU U3MEHEHUH YCJIOBUU TpyAa
HA MIBUIEOTIACHBIX MPEANPUATHAX 3anaHoi Cubupu
II0 JJAaHHBIM OTYETOB O HAYYHO-HCCJIE0BATEIbCKOM
pabore HUU ruruens! (r. HoBocubupck) 3a mepuost
1930—1960 IT.

CraTtucTuuecKUil aHaINW3 TIOJIyYeHHBIX /[JIaH-
HBIX IPOBOJIWJICS C KCIIOJIb30BAHUEM CTaHAAPTHBIX
MaTeMaTHUKO-CTaTUCTUYECKUX METOJIOB C IIPeZBapH-
TEJIHOW IIPOBEPKOM 3aKOHOB pacCIpeie/IeHUs Iie-
peMeHHBIX. J[oBepUTEIbHBIN UHTEPBAT > 95 % mpu-
HUMaJICA KaK CTAaTUCTHYECKU 3HAYUMBIN. Pazimuns
CUUTAJIUCH JIOCTOBEPHBIMH IIPH P < 0.05.

PE3YJIBTATBI 1 OBCYXKIAEHUE

V3yueHune cpefHHUX YPOBHEH IbLIEBBIX HATpy-
30K Ha pabouymx MecTax IaI[eHTOB, 3a00JIEBIINX
ITHEBMOKOHHO30M, BBISIBIJIO 3HAYMMBbIE Pa3JIUUKS B
3aBHCHUMOCTH OT BU/Ia BO3EHCTBYIONIETO ITPOMBIIII-
JIEHHOTO a3p030Jisi B JUHAMUKE 50-JIETHETO TIEPHO-
Jla: 3HAUYUTEJIbHOE CHUKEHHE BBICOKO- U YMEPEHHO-
(puGPOreHHBIX a’PO30JeH AEe3UHTErpPaIlUM, MPEBbI-
maromux ITJIK (8 5-350 pas) (p < 0.0001) (Tab. 1).

Ha 5J1eKTpOCBapIUKOB IIPU BCEX BUAAX PYYHON
CBapKH, OCYII[ECTBJISIEMOMU C TPUMEHEHUEM 3JIEKTPO-
0B «KoMcomosier-100», IOMUMO CBapOYHOTO a3-
POB30JIsA, COCTOSIIIIETO M3 OKHCJIOB MapraHIia, JKeje-
3a, MeIM, 030HA, TUOKCHUA a30Ta, PTOPUCTOTO BO-
nopojia, npessimatorero IIJIK B gecartku (2—57)
pas, ¥ BBICOKO- I YMEPEHHO-(DUOPOTEHHBIX a3P030-
Jiell KoHAeHcanuy (3HAYMMO He HU3MEHHUBIIHXCH),
BO3/IEHCTBOBAJI KOMIUJIEKC HEOJIArOMPUATHBIX (hak-
TOPOB, BKJIIOUAIOIIUH YIbTPadHOJIETOBYIO U HHpPa-
KpacHyI0 pafilanuio (BeJMuruHa HHTErPAIBLHOTO 0~
TOKa 400—1950 Kaji/cM? - C), TPOU3BOJICTBEHHBIN
myM (1o 110 AB) u BUOpauo, HeOIATOIPUATHBIA
MHKPOKJINMAT, BADbHPOBABIIHI B IIIUPOKUX IIPEZE-
JlaX, B 3aBUCUMOCTH OT TEXHOJIOTHUECKOTO IpoIiecca
U BPEMEHH TOJ1a.

MATERIALS AND METHODS

We analyzed sanitary and hygienic charac-
teristics of working conditions of employees with
suspected occupational diseases, issued by the re-
gional offices of The Federal Service for Surveil-
lance on Consumer Right Protection and Wellbe-
ing (Rospotrebnadzor) to 447 patients with the
confirmed diagnosis of pneumoconiosis from 1960
to 2010; evaluated the occupational history, years
of service and the proportion of working time em-
ployed under exposure to harmful substances and
adverse occupational factors, data from laboratory
tests and instrumental examination of the work-
place environment. The general assessment of the
working conditions and nature of the workers labor
was carried out according to the Guidelines [11].
A retrospective analysis of the dynamics of changes
in working conditions at dust-hazardous enterpris-
es in Western Siberia was also carried out accord-
ing to the reports of the Research Institute of Hy-
giene (Novosibirsk) for the period 1930—-1960.

Statistical analysis of the obtained data was
carried out using standard mathematical and sta-
tistical methods with a preliminary check of the
laws of distribution of variables. A confidence in-
terval of more than 95% was assumed to be statis-
tically significant. The differences were considered
significant at p < 0.05.

RESULTS AND DISCUSSION

The analysis of the mean levels of dust loads
at the workplaces of patients with pneumoconiosis
revealed significant differences depending on the
type of acting industrial aerosol in the dynamics
of the 50-year period: a significant decrease in the
high and moderate fibrogenic aerosols of disintegra-
tion exceeding the MPC (5—350 times) (p < 0.0001)
(Table 1).

In all types of manual welding carried out with
the use of “Komsomolets-100” electrodes, in addi-
tion to welding aerosol consisting of oxides of man-
ganese, iron, copper, ozone, nitrogen dioxide, hy-
drogen fluoride, exceeding the MPC by tens (2—57)
of times, and high and moderate fibrogenic aerosols
of condensation (not changed significantly), the
electric welders were exposed to a wide range of ad-
verse factors, including ultraviolet and infrared ra-
diation (the integral flow of 400—1950 cal/cm? - s),
occupational noise (up to 110 dB) and vibration,
unfavorable microclimate, which varied widely, de-
pending on the technological process and the time
of year.
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TaGauna 1. YPOBHM MbUIEBBIX HATPY30K Ha paboumMx MeCTax MAI[HEeHTOB ¢ MTHEBMOKOHHO30M B IMHAMHUKE 50-JIETHETO
(1960—2010 rT.) IEpHOa HabMIOIeHUs (MT/M3) B KpaTHOCTH mpeBbiieHus [1/K (pas)

Table 1. The levels of dust loads at the workplaces of patients with pneumoconiosis in the dynamics of the 50 year (1960—
2010) observation period (mg/m3) and the multiplicity of exceeding the MPC (times)

HaHI/IeHTI)I C IHEBMOKOHHNO3aMU, pa-

OOoTaBIIIKE B YCIOBUSX BO3IEHCTBUS  1960—1969 1970-1979 1980-1989 1990-1999 2000—2010
Patients with pneumoconiosis who (n=85) (n = 155) n=9y) n=171) (n=39)
worked under exposure to

CBapoOYHOTO a3p030JIs 14.0 £10.16  13.87 + 8.88 13.10 £ 9.83 16.12 £ 12.82  5.67 + 4.18
Welding aerosol (7—26) (5—42) (2—36) 4-57) (2—-12)
(n=75)

VYToIbHO-TIOPOTHOM TTBLITU 23.17£9.55 16.31 £ 11.57 14.92 £ 9.76 14.19 £ 9.62 7.89 £ 2.79
Coal rock dust (5-43) (5-73) (6—40) (4-50) (5-10)
(n=109)

BricokO- U yMmepeHHO-GUOPOTeHHBIX 66.81 + 81.11  74.03 £ 92.17  46.36 + 55.63 20.49 + 31.33 13.66 + 14.81
asp030JieH JIe3UHTErpauu (6—340) (3—300) (1—225) (1-130) (2-55)

High and moderate fibrogenic

aerosols of disintegration

(n=213)

BbICOKO- ¥ yMepeHHO-(PpUOPOTEHHBIX 23.10 + 13.59 16.59 + 6.63 15.80 £10.32 31.36 £ 34.33 20.00 £ 20.53
aspo30Jiel KOHJEHCAIIUH (4-55) (7-30) (2-36) (3-98) (4-63)

High and moderate fibrogenic

aerosols of condensation

(n=50)

Bcex sudos nvineit / All types of dust  51.59 + 69.31 43.80 £70.66 27.25+ 39.11 17.82 £21.12  13.12 + 14.69
(n=447) (4—340) (3—-300) (1—225) (1-130) (2-63)

IIpumeuanue. Bckobkax ykazaHa KpaTHOCTb npeBbiieHus I1/TK.

Note. The MPC exceedance factor see in parenthesis.

OreHKa 5BOJIIONMY YCJIOBHM TpyZia 3a 50-JIET-
HUH TIePUOJT TTO3BOJIMJIA YCTAaHOBUTH, UYTO HaubosIee
OTUYETJIIBO TPEH/| HA CHUIKEHUE IThLIEBBIX HATPY30K
(B 4.89 paza) mpocsiexuBasicsi Ha pabOYUX MecTax
MAlMeHTOB C IMTHEBMOKOHHMO3aMU OT BOB3JIEHCTBUSA
BBICOKO- M YMepPEeHHO-(OUOPOTreHHBIX a3pO30JeH
JIeBVHTETrPAaIliY, a caMble HeOJIATOIPUITHBIE YCIIO-
BUsI TPyZIa HAOJIIOIATUCH JI0 KOHITA 70-X ro/ioB XX B.:
peo61a1auT KJ1ace YCIOBUH TPYy/Ia 3.4, KOS KOTOPO-
O 3a IOCJIe/IHEE JIECATUIIETHE YMEHBIIUIACh B 2.49
pasa (p < 0.001) (puc. 1).

CBapouHBI a’p0o30Jb M  YTOJIBHO-IIOPOJIHAS
MBUIB TIOCJIE 2000 T. TPAKTUYECKU HE COJIEPIKAIIH CBO-
6OHOM IBYOKNCH KPEMHUs, & UX KOHIIEHTPAIIUH TIpe-
peimasia I1JIK He Gosiee yemM B 10 pas, Kjaacc ycjo-
BUH TPy/a 3.1 IPAKTHUECKH OTCYTCTBOBAJI. 3HAYMMbIE
pazyinuusi, 3aBUCSAIINE OT XapaKTepa IbLIEBOTO (ak-
Topa (p < 0.001), BBIABJIEHBI Y PAOOTAIOIINX B YCIOBU-
SIX KJ1accoB 3.4 (p < 0.0001) u 3.2 (p < 0.05) (puc. 2).

Hawubosiee He6GsaronpusATHbIE YCJIOBUS TpPY-
J1a (BBICOKHE KOHIIEHTPAIMHU IbUIU U ee ¢GUOpOreH-
HOCTbH), BBI3BABIIIME Pa3BUTHE ITHEBMOKOHHUO30B OT
BOBJIEVICTBUSL BBICOKO- U yMepPEeHHO-(DUOPOTEHHBIX
aspo30JIed Ae3NHTErPAIINH, [10 HAIIKM JJAHHBIM, Ha-
OJIIOTATUCH Y TIECKOCTPYUIIIMKOB, PAOOTHUKOB Ke-
PaMHUUYECKOT0 M OTHEYIOPHOTO IIPOU3BOJICTB, Ka-
MEHHBIX KapbepoB. [Ipm Ipom3BOJCTBE OTHEYIIOP-

An assessment of the working conditions evo-
lution over the 50-year period allowed us to estab-
lish that the most distinct trend for reducing dust
loads (4.89 times) was observed in the workplaces
of patients with pneumoconiosis from exposure to
high and moderate fibrogenic aerosols of disinte-
gration, and the most unfavorable working con-
ditions were observed until the end of the 70s of
the XX century: the proportion of the prevailing
3.4 class working conditions have decreased by
2.49 times (p < 0.001) over the last decade (Fig. 1).

After 2000, the welding aerosol and coal rock
dust hardly contained free silicon dioxide, and their
concentrations exceeded the MPC by no more than
10 times, the 3.1 class of working conditions was
almost absent. Significant differences, depending
on the nature of the dust factor (p < 0.001), were
found in workers who had the 3.4 class (p < 0.0001)
and 3.2 class (p < 0.05) of working conditions
(Fig. 2).

According to our data, the most unfavorable
working conditions (high dust concentrations and
its fibrogenicity), which caused the development of
pneumoconiosis from exposure to high and mod-
erate fibrogenic aerosols of disintegration, were
observed in sandblasters, workers of ceramic and
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Fig. 1. Dynamics of working conditions classes in patients with pneumoconiosis over the 50-year period
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Puc. 2. YiebHBIN BEC KJIACCOB YCJIOBHIA TPY/IA Y MAIUEHTOB C THEBMOKOHUO3aMH B 3aBUCUMOCTH
OT BUZIa IPOMBIIIJIEHHBIX a3P030JIel
(rpymma 1 — paboTta B yCJIOBHUAX BO3/IEUCTBUS CBAPOYHOTO a3P0O30JIs;
rpyima 2 — paboTa B YCJIOBHUAX BO3IEUCTBUS YTOJIBHO-IIOPOIHOM IIBLIH;
rpymmna 3 — paboTa B yCJIOBUAX BO3IEUCTBUSI BBICOKO- U YMEPEHHO-(OHUOPOTeHHBIX a3P030JIEH JIe3UHTEr DALV
rpymna 4 — pabora B yCJIOBHUAX BO3/IEHCTBUSA BHICOKO- U YMEPEHHO-(PUOPOTEHHBIX a3P030JIel KOH/IEHCAIIHH )
Fig. 2. The proportion of the working conditions classes in patients with pneumoconiosis depending
on the type of industrial aerosols

(group 1 — work under exposure to welding aerosol; group 2 — work under exposure to coal rock dust;

group 3 — work under exposure to high and moderate fibrogenic aerosols of disintegration;

group 4 — work under exposure to high and moderate fibrogenic aerosols of condensation)

HBIX MaTEPHUAJIOB U KEPAMUYECKUX U3JETUN peru-
CTPUPOBAJIaCh BBICOKO-AUCIEPCHAs KBapIico/aepsKa-
masi mbuib (15—75 % CBOOOJHOM JIBYOKHCH KpEM-
Hus), npesbimamomas IIJIK (1.0—2.0 mr/m3) B fge-
CATKA U coTHH (0T 5 710 289) pa3 B coUueTaHUU C He-

refractory industries, stone quarries. In the refrac-
tory processing and ceramic ware, microsilica with
quartz (15—75% free silicon dioxide) exceeding the
MPC (1.0-2.0 mg/m3) by tens and hundreds (from
5 to 289) times in combination with an unfavorable
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6J1aTONPUATHBIM MHUKPOKJIUMATOM (BBICOKAs TEMIIE-
patypa Bo3ayxa pabouel 30HbBI) U TOKCHYHBIMH Ta-
3aM# (IPEUMYIIIECTBEHHO OKCH/ YIJIEPOJa U CEPHU-
cThIH Ta3). [Ipy KOHTAKTE ¢ OTHEYIIOPHBIMU MaTEPH-
anamu (IIaMoT, IMHac) B 50-€ roabl XX B. KOHIIEH-
Tpaluy MMbUIH B BO3/[yXe pabodell 30HBI IIPEBHIIIA-
s ITJTK B fecsatku u coTHH pas [8]. Hauboutee omac-
HbBIE [0 PUCKY Pa3BHUTHA CHJIMKO3a yCJIOBUS TPYA,
o mHenuio B.JI. Bounep, E.II. TanpimeBoi [12],
TaK’Ke OTMEUATUCh Y TIECKOCTPYUIIMKOB, IIO/{BEPTaB-
MIUXCS BO3IEHUCTBHIO BHOBh 00pa30BaHHBIX MOAUDU-
Kauil kpemHe3eMa (coziep;kaHue cBOOOTHOH IBYO-
KHUCH KpeMHUS He MeHee 90 %, II/IK mputu 1 Mmr/m3)
B HEITOCPE/ICTBEHHOU OJIM30CTH OT UCTOYHUKA IIbLIEe-
00pa3oBaHUs B KOHIIEHTPAIUIX 20—340 MT/M3.
HawnbGosiee BbICOKHE TbLIEBbIE HATPY3KU HAOJIIO-
JIAJTACH JI0 KOHI[a 70-X To/10B XX B. (p < 0.0001). Y/ieJ1b-
HBII Bec pabOYUX MECT MAI[UEHTOB C YCTAHOBJIEHHBIM
JINarHO30M «ITHEBMOKOHMO3», Ha KOTOPBIX KOHIIEH-
Tparuu npUTy npeBbimany [1/IK 6osiee yem B 20 pas,
YMEHBIITUIICSA B 4.81 paza v COCTaBUJI B IEPBOM JIECSTH-
neruu XXI B. 15.4 %. JloJist paGourx MecT, Ha KOTOPbhIX
KOHIIeHTpauuu nbuiu npesbimiany I[1/IK B 10—19 pas,
ObLIa JOCTATOYHO CTA0MILHOM B IMHAMUKE F COCTABH-
J1a B TIOCJIETHEM JIECATIUIETUU 56.4 % (puc. 3).
VYenbHBIH Bec paboOUYUX MECT, KOHIEHTpAIuu
IbUIN Ha KOTOpBIX npesbimanu [I/IK qo 5 pas, Bo3-
poc B 11.25 pa3a U COCTaBWJI B IEPBOM JIECATHIETHHI
XXI Beka 28.2 %. [Tocyiequuii coryyaii BIIEPBBIE yCTa-
HOBJIGHHOTO ITHEBMOKOHHO03a Yy IUTH(OBIITUKOB Cy-
xX0U NUTMGOBKU 3aPETUCTPUPOBAH B 2004 T. ATOMY
CII0COOCTBOBAJIO 3HAUUTEJIBHOE COKpAIlleHHEe IThI-

9% 100 -
90 -

80 -

74.1
70 -

microclimate (high air temperature of the work-
ing area) and toxic gases (mainly carbon monoxide
and sulfur dioxide) were recorded. In contact with
refractory materials (chamotte, ganister) in the
50s of the XX century, dust concentrations in the
air of the working area exceeded the MPC by tens
and hundreds of times [8]. According to V.L. Bon-
ner and E.P. Gladysheva [12], the most hazardous
silicotic working conditions were also observed in
sandblasters who were exposed to newly formed
modifications of silica (content of free silicon diox-
ide at least 90%, the MPC of dust of 1 mg/m3) in
close proximity of the dust source in concentrations
of 20-340 mg/ms.

The highest dust loads were observed until the
end of the 70s of the XX century (p < 0.0001). The
proportion of workplaces of patients with a con-
firmed diagnosis of pneumoconiosis, where dust
concentrations exceeded the MPC by more than 20
times, decreased by 4.81 times and amounted to
15.4% in the first decade of the XXI century. The
proportion of workplaces, where dust concentra-
tions exceeded the MPC by 10—-19 times, was quite
stable in dynamics and amounted to 56.4 % in the
last decade (Fig. 3).

The proportion of workplaces, where dust con-
centrations exceeded the MPC up to 5 times, in-
creased by 11.25 times and amounted to 28.2% in
the first decade of the XXI century. The last case
of newly diagnosed pneumoconiosis in dry grind-
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Puc. 3. /luHaMuKa bUIEBBIX HATPY30K HA PA0OUYMX MECTaX MAIMEHTOB C THEBMOKOHMO3aMHU B TEYEHHE 50-JIETHErO [TEPUO/IA
Fig. 3. Dynamics of dust loads in the workplaces of patients with pneumoconiosis during the 50-year period
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JIEBBIX Harpy30K B CBAA3U C YXO/IOM B IIPOLILIOE IIPO-
HU3BO/ICTBEHHBIX IIPOIECCOB 0€3 MCIOJIb30BAHUS CHU-
CTeM TyMaHOOOpa30BaHUsA. YJIydIlleHHEe YCIOBHI
TpyZia IPUBEJIO K OTCYTCTBUIO THEBMOKOHHUO30B Y pa-
OGOTHHKOB KEPAMHUUYECKOTO IIPOM3BO/ICTBA U PaboUnX
KaMeHHBIX KapbepOoB.

B nacrosiee Bpems Hanb0s1ee KOHNO300IIACHBI-
Mu (13 UCCIIe/IOBAHHBIX) CJIEAYET CUNTATh 0OPYOHBIE,
3eMJIEIPUTOTOBUTEIbHBIE U (DOPMOBOYHBIE YIACTKU
JINTEWHBIX [I€XOB, OTHEYIIOPHOE, YYyTYHO- U CTAJIEIIH-
TelHOe ITPOU3BOJICTBO.

3AK/IIOUEHMHE

IIpoBeneHHOE HCCIEZ0BaHUE IIOKA3aj0, YTO B
TeyeHue 50-JIETHEr0 MePHO0Jia HAOJIOIEHUs] OTYeT-
JIMBO IIPOCJIEXKUBAETCSI U3MEHEHUE YCJIOBUM TpY-
Jla: HanboJsiee BHICOKUE IbLIEBbIE HATPY3KU HaOJIIO-
JTAJIACH 10 KOHIIA 1970-X rofioB XX B., cCaMbIli 3HA-
YUMBIA PUCK Pa3BUTHUSA CHJIMKO3a OTMEYEH Y IECKO-
CTPYHIIUKOB, MIPU IIPOU3BO/ICTBE OTHEYIIOPHBIX Ma-
TEPUAJIOB U KEPAMUYECKUX U3JIEJIU, a HA BJIEKTPO-
CBapIIIKOB IIPU BCEX BUAAX PYYHOHU CBAPKU OKA3bI-
BaJIOCh KOMOWHUPOBAHHOE BO3JIECTBHE BPEIHBIX
npodeccoHATBHBIX (aKTOPOB 6e3 CyIeCTBEHHBIX
U3MEHEHUH YPOBHEH IPOMBINIJIEHHBIX a3p030Jei
Ha pabounx MecTax.

Kondaukr nHTEpEeCOB. ABTODHI 3a5BJISAIOT 00
OTCYTCTBUM KOH(QIIMKTA UHTEPECOB.
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ing worker was registered in 2004. This was facili-
tated by a significant reduction in dust loads due to
the obsolescence of production processes without
the use of misting systems. The working conditions
improvement led to the absence of pneumoconiosis
both in ceramic industry and stone quarries work-
ers.

Currently, the fettling, sand preparation and
molding shops, refractory processing, iron and
steel founding should be considered posing the
maximum risk for coniosis development (of those
studied).

CONCLUSION

The conducted research showed that during
the 50-year observation period changes in working
conditions could be seen distinctly: the highest dust
loads were observed till the end of the 1970s, the
most prominent risk of silicosis development was
noted in sandblasters, in the production of refrac-
tory materials and ceramic ware, while the electric
welders with all types of manual welding were ex-
posed to a combined effect of harmful occupational
factors without significant changes in the levels of
industrial aerosols in the workplace.
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