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Occupational Hygiene -
the solution for a better work place

cupational hygieneis: the discipline of anticipating, recognising, evaluating
and controlling health hazards in the work environment with the objective of
protecting wor ker’s health and well-being and safeguarding the community at large.
This discipline can also be characterized as:
- identifying and evaluating hazardous conditions and practices = assessingrisks
- developing risk control methods, procedures and programmes
- assessing and evaluating the effectiveness of hazard controls and risk control
methods.

Traditionally, occupationa hygiene has dealt with hazardous agents of achem-
ical, physical and biological nature which may cause disease or discomfort in the
workplace.

These tasks are similar to the concept of risk and its variations. Thus, occupa-
tional hygiene also covers risk assessment, risk management, risk communication
and risk analysis. Risk communication has an important role in improving working
conditions, because certain diseases due to exposure have very long outbreak phases
and therefore the workers or management personnel are not aware of the actual haz-
ard. In addition, workers are likely to neglect the use of personal protectors because
the exposures are unseen.

Although the recognition of adverse health effects or hazards is everyone's
daily responsibility, many employers are hardly aware of occupational hygiene. A
layperson is not able to make a correct hygiene assessment of the technical processes
at workplaces or factories asthey are usually complex, and thus an expert evaluation
is required. Occupational hygiene experts have the knowledge, measuring equip-
ment and networks of other experts in order to correctly analyse and solve these
problems.

Asindustries and factories become more widely dispersed throughout the globe
there may be alack of expertise in specific countries at local levels. Thisin turn may
lead to a greater need for experts, to solve problems of specific, earlier unknown
exposures. An international network of occupational hygienists can contributeto this.
However, globalization may also result in an improved environment, as multination-
al enterprises may apply higher standards of occupational hygiene in the work envi-
ronments.

The Barents region is one of the coldest in Europe. The work environment
presents extremely strong challengesto the workers. Work isincreasingly carried out
by machines and all-terrain machines are used for transport. Thisresultsin increased
emissions of, e.g. dust, fine particles, gases, noise and vibration. Maintenance work
with chemicalsin acold climate may be more demanding. The occupational hygien-
ist must not only be experienced in occupational hygiene, but also in aspects of work
in the cold and human performance in the cold.

The need for occupational hygienists continues to increase due to the hazards
threatening workers, and the abundance of occupational or work-related diseases.
Hygienists, in co-operation with designers, engineers and occupational health serv-
ice personnel are expertsin solving problems in work environments.

Accordi ng to the International Occupational HygieneAssociation (IOHA), oc-

PhD Kyosti Louhelainen
President of the Finnish Occupational Hygiene Society
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[MrneHa Tpyoa — NyTb K Yy4HLWEHUIO
paboyero oKpy>xeHuA

eKIyHapOHAsI aCCOLUAINS THTHEHEI TPy/a
(MATI'T/IOHA) ompefiensieT NOHSITHE «2U2leHd
pyOa»Kak HAYYHYIO OUCUUNAUHY,
NOCBAULCHHYIO NPOHO3UPOBAHUIO, OUAHOCIMIUKE, OUCHKE U
KOHMPOAIO DUCKOB 045 300pP08bs, CE8AIAHHBIX C
NpouU3800CMBEHHbIMU 0OCMAHOBKAMU, C UeAbIO 3AULUMbL
300p08bs MPYOAUUXCA U 0becneveHuss 6Aa20N0AYHUA U
b6esonachocmu  obujecmea. Takas TpakKTOBKa
IpefonpeesieT HallPaBICHUS HAyYHBIX NCCIETOBAHMIL:
- BBIABIICHUC U OIIEHKA BPETHBIX (PaKTOPOB
IPOU3BOJICTBA, T.€. IPOTHO3UPOBAHKE PICKOB;
- pa3BHUTHE METOJIOB KOHTPOJISI PHCKA C pa3paboTKON
COOTBETCTBYIOIINX MEp M MPOTPaAMM;
- oneHka 3(p(PeKTHBHOCTU METOJOB OOHAPYKEHUS
BpENHBIX (paKTOPOB U YIPABIICHUSI PUCKAMI.

TpaaguumoHHO 2uz2ueHa mpyoda WMEET JEelo C
XUMHYICCKAMHU, (PU3NIECKHIMU M OMOJIOTUUECKIUMH
¢pakTOpaMu MPOU3BOICTBEHHON BPETHOCTH, CHOCOOHBIMHI
BBI3BaTh 3a00JIEBaHNE WM OOYCIOBHUTH TUCKOMMOPT Ha
paboueM mecre.

B o9roM mmaHe MeTOAONOTHS M OOBEKTHI
UCCIIETOBAHNM 2U2UeHbl MpYOad COBIATAIOT C pUCKOAO Ul
(Haykoll 06 ynpasaenuu puckamie), B 4aCTHOCTH B TaKUX
HAaIpaBIICHUSIX, KaK IIPOTHO3NPOBAHIE PICKOB, YIIPABICHIE
pUCKaMH, B3aNMOJICHICTBHE C PUCK-(aKTOpaMH, aHAJN3
puckoB. McciaemoBaHWsSI B3aMMOJEUCTBUS C PUCK-
¢pakTOpaMm OCOOCHHO BasKHbBI MJIST YIAYUIICHUS YCIOBUH
Tpyjaa, MOCKOJBbKY HEKOTOpPbIe IMpodeccHoHalbHbIE
3a00JIeBaHNsI UMEIOT JUIMTEIbHBIN JIATCHTHBIA MEPUOJ
Pa3BUTHUS W MO3TOMY HE BBI3BIBAIOT NOJKHON H
CBOEBpEMEHHON 03a00YE€HHOCTH HU y paboumnx, HA Y
PYKOBOJIU-TEJIEN Mpon3BojicTBa. bonee Toro, He 3aMevast
BUJIUMBIX TPOSIBICHUHA BPETHBIX (paKTOpPOB, paboune
3a9aCTyI0 IpeHeOperaloT CpeiCTBAMI MHANBUIYaIbHON
3aIIUTBI.

HecMmotps Ha TO, UTO OGHapyXKeHHE MPU3HAKOB
TPOSIBIICHNSI BPETHBIX TSI 3OPOBBST (PAKTOPOB IPUHSITO
CUHTATh HETPEJIOKHON 00SI3aHHOCTHIO BCEX YIACTHUKOB
TPYAOBOTO MpOIecca, MHOTHE PabOTOAATENH YASISIOT
Majio BHUMaHHS BONpOcCaM THTHEHHBI Tpyma. M3-3a
KOMIIJIEKCHOCTH COBPEMEHHBIX TEXHOJOTHI
HenpodecCHoHaTbI HE MOTYT aTh afleKBaTHBIIN IIPOTHO3
TUTHEHNIECKON OGCTAHOBKY Ha paGOUINX MECTaX 1 Ha BCEM
npepnpusTuu. Qs 3TOoro TpeOYIOTCS TUTHEHUCTHI-
npogeccuonansl, ob6jagaomue 3HAHUSIMHA |
U3MEPUTEITHHON allllapaTypoil, a B CIIOXKHBIX CIyJastx U OHH
TOJKHBI 0OPAIIATHCS 32 IIOMOIMIBIO K Y3KIM CIIEIAAIACTaM
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ISl TPaBIJIBHOTO aHAJIN3a W pelIeHNs KOHKPETHBIX
mpo6iieM obecredeHnst KauecTBa pabovdero OKpyKeHHsI.

WNupgycrpunanusanust npuodpeTraeT riobalbHbIe
MacmTabbl, HO He BCEe CTpaHbl 00JIafJalOT JOCTATOYHBIM
MIOTEHIMAJIOM JIJISl OPTraHMU3aIIN 3KCIIEPTHOTO KOHTPOIIS
YCIIOBHI TPOU3BOJICTBA. B cBsI3M Bo3pacTaeT NOTpeGHOCTD
B Kaj[paxX 3KCIHEPTOB-THTHEHNCTOB, CIIOCOOHBIX pellaTh
crienraeckye mpooiieMbl HOBBIX (PaKTOPOB BPETHOCTH,
C KOTOPHIMH paHee HHUKTO He CTaJKHBAaJCH.
MexayHapoHasi ceTh COTPYAHUYECTBA THTHEHUCTOB
MO>KET BHECTH CYIIIECTBEHHBIN BKJIaJ B peIIeHHEe TpooieM
Takoro pofa. C ipyroii CropoHbl, I100anu3anus MOXeT He
TOJIBKO IIOPOK/AATH HOBBIE TPOOIIEMBI, HO 1 CTOCOOCTBOBATD
yIydlIeHnIo paGodell cpefbl, ITIOCKOIbKY Ha KPYITHBIX
TPAHCHAIMOHAIBHBIX TPEANPHUATHSIX MOTYT BHEJPSITHCS
6oJ1ee BEICOKME CTaHAAPTHI KauecTBa pabodel Cpejibl, 4eM
Ha MECTHBIX ITPOU3BOJICTBAX.

BapeHI-pernon oTnmyaeTcss caMbIM XOJOAHBIM B
EBpore kimmmaToM, 1 TOTOMY paGodee OKpY>KeHne HepeaKo
CTaBUT Iepej TPYMSALUIUMHUCS TPYAHOpa3pelInMble
npo6iembl. Bce B Oonbmein Mepe pabora
nmepeKkiIajblBaeTCsd Ha IUIeYd MAaIllWH, a Cpefu
TPAHCIOPTHBIX CPEJCTB IIHPUTCSI HCIOJIb30BaHUE
Be3ziexonoB. Kak ciepcTBue, yBeITMUNBAIOTCS 00 BEMBI
BpPEAHBIX BBIOPOCOB, TAKUX KakK MbIIb, A9PO30JIH U ra3bl,
BO3pacTaeT 1IyM U BUOpanus. YpaBleHUe MAalIMHAMU U
060OpyLOBaHMEM Ha XOJIOfle NPEABSBISET 0COObIE,
MIOBBIIIEHHbBIE TpeOOoBaHMs K onepaTopam. B cBsizn c atum
9KCNEPTHI-TUTHEHNCTHI 3]1€Ch OIKHBI ObITh KOMIIETEHTHBI
HE TOJBKO B BONPOCAX COOCTBEHHO IPOM3BOJICTBEH-HOM
TUTHEHBI, HO M 3HATh BCe 0COOEHHOCTHN paGOoThI HA XOIIOfIE,
B TOM YHCJIe U BIMSHHE €ro Ha paGoTOCHOCOOHOCTH
YyeJloBeKa.

IToTpeGHOCTH B MPO(eCcCHOHATBHBIX CIeNaINCTaxX
B o6JlacTH THTHEHBI TpPyAa BO3pacTaeT IO Mepe
yBEIMYEHNs 4yncia (hakKTOPOB, YIPOKAIOMINX 3{0POBBIO
TPYASIIUXCS, U PACIPOCTPAHEHUs] PO eCcCHOHATBHBIX
3200J1eBaHUI. DKCIEPThI-TUTUEHUCTbI JOJKHBI IPUBHOCUTh
CBOH OTBIT B pelleHne NMpoOIeM CO3[aHus 3T0POBOM
paboyeil cpefibl B TECHOI KOONEpanuy ¢ MPOEKTHPOBIIIHN-
KaMH, HH>KeHepaMH 1 IEPCOHAIIOM CITy>KObI OXpaHbI TPY/a.

Hp. Kioctu Jloyxenaitnen
ITpesunent PUHCKOro 00IIeCTBAa TUTUEHbI TPYAA



Introduction

uctive Health Study (RRHS). Dr Evert Nieboer has been Professor of Toxi-
cology in the Department of Biochemistry and Biomedical Sciences at Mc-
Master University in Hamilton, Ontario, Canada for the past 25 years. Since 1997,
he has al so held aposition as Professor of Environmental Medicinein the Institute of
Community Medicine, University of Tromsg, Norway. He serves as the coordinator
of the RRHS. Hisresearch focus continuesto be the environmental and occupational
toxicology of metals and of persistent organic contaminants, with an emphasis on
reproductive health and community human health risk assessment. He has edited two
books, has co-authored over 130 research papers, and acts as atechnical adviser to a
number of public health departments.

Dr Y ngvar Thomassen holds the position of Research Director in the Depart-
ment of Occupational Hygiene, National Institute of Occupational Health in Oslo,
Norway. During his twenty-nine years there, he also has carried out teaching duties
in the Chemistry Department at the University of Oslo. Recently, he has been ap-
pointed as Professor in Environmental Chemistry at the Norwegian University of
Life Sciences. He has supervised all of the occupational exposure assessment com-
ponents of the RRHS, and has been at the forefront of the technical developments
associated with the use of personal monitors in the workplace and the associated
analytical work. He has been the author and co-author of over 120 scientific publica-
tions and has served on the Editorial Boards of several scientific journals.

Dr Jon @yvind Odland obtained his medical degree in 1980 and a PhD in
epidemiology in 2000. He holds the position of Associated Professor in the I nstitute
of Community Medicine, University of Tromsg, Norway, and also works as a clini-
cal specialist in gynaecology and obstetrics. In addition to participating in the RRHS,
his research focuses on environmental medicine, within the context of exposure to
persistent toxic substances including metals and organochlorine compounds. Heisa
prominent member of theArctic Monitoring Assessment Programme (AMAP), which
isacircumpolar organization examining the exposure of indigenous artic peoplesto
persistent toxic substances to determine the existence of any associated adverse health
effects. Hisfocus has been on the native communitiesin Norway and Russia, with an
emphasis on reproductive health outcomes and preventative practices. He has been
the author or co-author of over 40 publications.

Dr Valery Petrovich Chashchin is a physician with a PhD in occupational and
environmental health. During the period 1982—2001, he served asthe Director of the
Kola Research Laboratory for Occupational Health in Kirovsk (located in the Mur-
mansk region of Russia). Subsequently, he has held the same position at the North-
west Public Health Research Centrein St. Petersburg. He serves as a senior advisor
to the Russian Federation Ministry of Health and to the Governor of the Northwest
region of Russia on matters related to occupational and public health. He was re-
sponsible for the opportunity to conduct the RRHS and for the strong and ongoing
cooperation received from the Russian Nickel Company and health authorities (lo-
cal and national). As Professor of Medicine at the Saint-Petersburg State Meshnik-
ov's Medical Academy, he has been the PhD supervisor for many physicians. Under
his direction and guidance, an extensive AMAP-related study on ** Persistent Toxic
Substances, Food Security and Indigenous Peoples of the Russian North” (including
Siberiaand the Far East) has recently been completed. He is the author or co-author
of numerous research publications and documents in both Russian and English.

-I-he authors of this article are the principal investigators of the Russian Repro-
d
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Occupational exposure
assessment of metals

Evert Nieboer, Yngvar Thomassen,Valery Chashchin,

Introduction and objectives

Since its inception, the Journal of Envi-
ronmental Monitoring has featured a
number of articles that have described
and reviewed recent devel opmentsinthe
measurement of workplace aerosols us-
ing personal monitors, aswell as cutting-
edge techniques for the chemical and
physical characterisation of particulates.
(1-6) Theaim of the present featureisto
examine the use of these technologiesin
the context of current practices in occu-
pational hygieneand health, aswell asin
toxicological and epidemiological re-
search. We will use our ongoing work in
the nickel (Ni) refineries and associated
operations in the Kola Peninsula, in the
Murmansk region of Russia, to illustrate
these applications. (7—12) Because of the
multidisciplinary nature of the topics to
be discussed, wewill begin by focussing
on the working definitions of a number
of terms used or related to issues consid-
ered in this review.

Definition of terms

Exposure: (13, 14) contact over timeand
space between a person and one or more
biological, chemical or physical agent.
Exposure constitutes the presence of an
agent, while dose refers to the amount of
the potentially hazardous agent that is
absorbed or retained by the body.
Occupational exposure assess-
ment: (13, 14) amulti-disciplinary field
of knowledge that identifies and charac-
terises workplace exposures, evaluates
the significance of exposure and the ef-
fectiveness of interventions, and devel-
ops estimates of exposure to individuals
or groups of workers for exposure-re-
sponse and risk assessment studies.
Exposure characterisation: (13)
describes the qualities of exposure in a
given environment. These may include
the source, magnitude, frequency, dura-
tion, and routes of exposure; the chemi-

Jon @yvind Odland

cal and physical properties of an agent;
and the potential for interaction with the
human body.

Exposure evaluation: (13) deter-
mines the significance of an exposure
relative to known or perceived risks.

Exposure estimation: (13) devel-
ops an exposure value for an individua
or a statistical distribution of exposure
values for groups of workers in similar
exposure conditions.

Aerosol: (15) is a scientific term
which applies to any disperse system of
liquid or solid particles suspended in a
gas, usualy air.

Dust: (15) an aerosol of solid par-
ticles made airborne by mechanical dis-
integration with sizes ranging from sub-
micrometre (um) to over 100 p m.

Inhalable aerosol fraction (f,,):
(15, 16) is the fraction (aerodynamic di-
ameter, d_ d”100 um) of total airborne
particlesthat entersthe body through the
nose and/or mouth during breathing; itis
relevant to health effectsanywherein the
respiratory tract such asrhinitis, nasal and
lung cancer and systemic effects.

Thoracic aerosol fraction (f,):
(15, 16) isasubfraction of the inhalable
fraction [corresponding to fractions of
total aerosol of 50% cut-off pointat d_ =
10 pm and of 1% at d_ = 28 pm] com-
posed of particles which penetrate into
the tracheoalveolar region of the lung
(i.e., thewhole region below the larynx)
and is important for asthma, bronchitis,
and lung cancer.

Respirable aerosol fraction (or the
alveolar fraction, f, ): (15, 16) is the
subfraction of the inhaled particles cor-
responding to fractions of total aerosol
of 50% cut-off point at d_ = 4 um and of
1%atd_= 10 um] that penetrateinto the
alveolar region of thelung (i.e., includes
the respiratory bronchioles, the alveolar
ducts and sacs) and is pertinent to the
development of such chronic diseases as
pneumaoconiosis and emphysema. Note
that PM_, employed in outdoor aerosol
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measurements, is defined as the aerosol
subfraction of the *‘total’” aerosol with a
50% cut-off at d_ = 10 um. (17) This
definition of PM_ is, therefore, similar
to that of the thoracic fraction and dif-
ferent from that of the respirable frac-
tion. However, the sampling instrumen-
tation used for measuring PM | excludes
most particles above 10 um. Thisresults
in the PM_, and thoracic curves being
almost identical for particles under 10
pum, while diverging for larger particle
Sizes.

Biological monitoring: the meas-
urements of abiomarker in tissues, secre-
ta, excreta, expired in air or any combi-
nation of these. (18)

Biomarker of exposure: an exoge-
nous substance or its metabolite(s) or the
product of an interaction between the
substance (or hazardous agent) and tar-
gets within an organism. (14, 19)

Biomarker of effect: a measurable
biochemical and physiological ateration
within an organism associated with health
impairment or disease. (14, 19)

Speciation: an interdisciplinary
field of activity concerned with all di-
mensions of the occurrence and measure-
ment of an element in separately identi-
fiable forms (i.e. chemical, physical or
morphologica state). (20)

It isevident from these definitions
that the process of occupational exposure
assessment includes measurements and
evaluation of one or more characteristics
of the exposure environment. Tradition-
ally, occupational exposure assessment
of metals has mainly focussed on envi-
ronmental exposure monitoring (air ex-
posure). Biomarkers of exposure havein
recent times been more frequently em-
ployed in a complementary role to this
effort, especially with agents having mul -
tiple routes of entry such as toxic met-
als. Aspointed out earlier (20) and illus-
trated below, physical, chemical and bi-
ological reactivity parameters of metals
often determinewhat might best be meas-



A worker equipped with personal sampling
equipment. Nickel carbonyl Department,
Monchegorsk Nickel refinery

ured in an exposure assessment and what
specific biomarker to select in biologi-
cal monitoring.

Nickel toxicology primer

In terms of the occupational experience,
the main toxicological endpoints of con-
cern associated with some inorganic Ni
compounds are respiratory cancers (na
sal and lung) and hypersensitivity (con-
tact dermatitis, but rarely asthma). (21—
23) An association between increased
respiratory cancer risk and high inhala-
tion exposuresto sulfidic, oxidic and sol-
uble nickel compounds experienced dur-
ing therefining of sulfidic nickel oreshas
been described. (24) No cancer associa-
tion was found for metallic nickel expo-
suresor exposuresto oxides encountered
during the refining of lateritic ores. (24)
Recently, some evidence for the devel-
opment of fibrosisat theradiological lev-
el in Ni refinery workers has been pre-
sented. (25) Of these various outcomes,
only Ni contact dermatitis constitutes a
public health issue, with about 10% of
femal es experiencing sensitisation. How-
ever, in the case of one Norwegian pop-
ulation it reached as high as 30%. (26,
27)

Nickel tetracarbonyl is an organo-
metallic nickel compound and one of the
most toxic industrial chemicals. The bi-
ological properties of nickel tetracarbo-
nyl arevery different from those of inor-

ganic nickel compounds. It primarily af-
fects lung and brain tissue, and in the
early days of its production and use re-
sulted in as many as 20 fatalitiesthrough
inhalation. (28) Nickel tetracarbonyl isa
liquid at room temperature with a boil-
ing point of 42 °C.

The risk of respiratory cancers
among Ni refinery workers appearsto be
process dependent, with the highest risks
assigned to departmentsinvolving pyro-
metallurgical refining of sulfidic nickel
ores. (23, 24) Water-soluble Ni exposures
also have been linked to elevated risks
of respiratory cancers, but thisisbelieved
to result from the capability of the Ni ion
to act as a promoter of cancer. (29) By
contrast, particulates of insoluble Ni
compounds such as oxides and sulfides
are believed to be moredirect acting car-
cinogens. (29) Consequently to under-
stand the cancer risk associated with nick-
el exposures more fully, speciation stud-
ies of workplace aerosols are required.

A detailed review of the available
information (mostly animal studies) re-
garding possible reproductive effects of
nickel compounds prompted the Health
Council of The Netherlands to conclude
that water-soluble Ni salts cause concern
for human fertility and nickel tetracarb-
onyl in terms of development (European
Union, EU, Category 3); and that water-
soluble Ni salts may cause developmen-
tal toxicity (EU Category 2). (30) (Me-

A female filter worker, Monchegorsk Nickel
Refinery.

tallic Ni and water-insoluble Ni com-
pounds were not classifiable because of
the lack of appropriate documentation.)
The recently conducted EU risk assess-
ment (EURA 2004, December 2004)
classified nickel salts as Category 2 re-
productive toxicants based on develop-
ment effects seenin animals, but no clas-
sification was given for fertility effects.

Nickel in blood (wholeblood, plas-
ma or serum) and urine are accepted as
biomarkers of exposure. (31, 32) Such
measurements arerelated to the bioavail -
ability of Ni inworkplace aerosolswhich,
from the short-term perspective, depends
on the proportion of water-soluble rath-
er than water-insoluble aerosol subfrac-
tions. Based on the disappearance of Ni
from blood plasmaand its appearance in
urine, exposuresto water-soluble Ni com-
pounds display a half-life of about one
day. (31) This also applies to nickel tet-
racarbonyl, which is readily absorbed
wheninhaled. (28) By contrast, particles
of water-insoluble compoundstrappedin
theinterstitial spacesin thetissues of the
respiratory tract appear to be character-
ised by adecay half-life of 3.5years. (20)
Ni concentrationsin urine are employed
in medical surveillance programs in op-
erationsinvolving generation and decom-
position of Ni tetracarbonyl in the prep-
aration of highly pure Ni powder. (28,
31)

Barents Newsletter on Occup Health and Safety 2006;9:6-10 7



Characterisation of workers’
exposures in a Russian nickel
refinery

Personal exposure assessments (PEAS)
were conducted within the primary Ni
refinery departmentsat Zapolyarnyi (ore
beneficiation and roasting) and Nikel (ore
concentrate smelting and converting),
and the secondary refinery departments
at Monchegorsk (matte roasting, anode
casting and electrorefining), al in the
Kola Peninsula of north-west Russia.
These surveys were motivated by the
need to develop a job function or task
exposure matrix (33) in support of acom-
prehensive reproductive health study.
(34) A feasibility study at the Monche-
gorsk nickel refinery completed by this
team in 1997 (35) revealed that in some
departments, such as Ni electrorefining,
as many as 30% of the employees were
femal e and that adequate medical records
existed to conduct an epidemiological
study of reproductive effects. (34, 35)

PEA involves the measurement of
aworker’s personal inhalation exposure
rather than of aerosols in the general
working area around them. It is widely
accepted and regulated for usein routine
monitoring, and satisfies the exposure
data needs of epidemiological studies.
(36) The most informative assessment of
aerosol exposure includes the measure-
ment of airborne contaminant fractions
relevant to internal exposure and agiven
health effect. Thus in PEAS, the inhala-
ble, thoracic, and respirable fractions
(see Definition of Terms) have beeniden-
tified. (4, 15, 16) These aerosol fractions
determine where penetration and depo-
sition occur in the respiratory tract and a
response is elicited.

Further characterization of the
major aerosol fractionsin terms of water
solubility and chemical composition also
has merit. For example, the short dura-
tion of pregnancy and the fact that the
Ni(Il) ion crossesthe placentafreely (37)
suggest that exposure to the inhalable
water-soluble Ni subfraction is the rele-
vant exposure parameter for this end-
point. (38) Similarly, sperm production
and ovary integrity can only be affected
by Ni delivered to the gonads via the
blood compartment. Current issuesin Ni
carcinogenesis also make it relevant to
conduct speciation analysis of the inhal-
able water-insoluble aerosol subfraction

Acting director Alexander Nikonov (Kola Research Laboratory for
Occupational Health, Kirovsk) assisting in mounting an inhalable IOM
sampler to a female worker from the Electrolytic Department,
Monchegorsk Nickel Refinery.

into oxidic, sul.dic and metallic Ni. (29,
39)

In support of assessing the feasi-
bility of the comprehensive reproductive
health study mentioned above, (34, 35)
personal exposure and biological moni-
toring assessmentswere conducted in the
spring of 1996 in the secondary refining
operations at Monchegorsk. (7) The per-
sonal inhalable samplers used were of the
Institute of Occupational Medicine
(IOM) type, while the IOM personal in-
halable dust spectrometer (PIDS) was
employed in a sub-sample of workersto
assess the particle size distribution, per-
mitting an assessment of the inhalable,
thoracic and respirable fractions. The
inhalable aerosol fraction measured was
further characterised by chemical speci-
ation and particle-size distribution meas-
urements. A miniaturized version (8, 40)
of the consecutive chemical speciation
scheme introduced by Zatka et al. (39)
was developed and used to measure the
operationally-defined water-soluble,
metallic, sulfidic and oxidic subfractions.
Unexpected findings were: (i) pyromet-
allurgica working environmentshad sig-
nificant levels of water-soluble Ni
(roughly 2-10%); (ii) significant expo-
sure to Co occurred among the Ni-refin-
ery workers, while air levels of As, Cd,
and Pb were minimal; (iii) the extratho-
racic fraction dominated the particle dis-
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tribution. It was concluded that the wa-
ter-solubl e subfraction accounted for the
observed urinary Ni and Co concentra-
tions. Further, by comparing the observed
concentrations of Ni in air and urine to
international occupational exposurelim-
its or reference values, it was concluded
that the Monchegorsk Ni workers expe-
rienced relatively high exposures.

In May/June 1999, an exposure
assessment survey was conducted in the
Monchegorsk Cu refinery which, likethe
Ni refining operations, consisted of py-
rometallurgical and electrorefining de-
partments. (8) This time, the inhalable,
thoracic and respirable aerosol fractions
were simultaneously determined employ-
ing the Respicons samplers in a subset
of workers. (8) Since the Zatka leaching
method has not been validated for Cu
smelter aerosols, only the water-soluble
and water-insoluble subfractions were
determined. Volatile hydrides of the met-
aloidsAs, Sh, Seand Tewere also meas-
ured, as well as urinary creatinine, Cu,
Ni and Co concentrations. The results
indicated that the Cu refinery workers
were exposed to significant Cu and Ni
levels (but with Cu/Ni ratios of 19 for
thewater-soluble subfractionand 12.5for
the water-insoluble subfraction); Colev-
els were quite low, as well as of Cd and
Pb. Water-sol uble subfractions of Cu and
Ni were again substantial inthe pyromet-



alurgical operations. Of the hydrides
only those of As and Se were measura-
ble and generally low for all workers,
with higher levels of SeH, for anode
slime workers and AsH, for electrowin-
ning cathode workersin the purification
circuit. Asfor the Ni refinery, the largest
fraction of aerosol was extrathoracic
( four=T T ») @though the thoracic and
respirablefractionsinthe Curefinery were
on average 40 and 20%, respectively.
Even though the urinary data are not yet
published, the main finding that can be
reportedisthat Cuinurineisnot astrong
biomarker of inhalation exposure. By
contrast, the Ni concentrations were con-
sistent with the measured water-soluble
air levels.

In June 2001, the remaining depart-
ments at Monchegorsk were surveyed,
namely the matte separation unit and the
Ni tetracarbonyl plant. In addition, ex-
posuresin the primary refining operations
inthe KolaPeninsulaat Zapolyarniy and
Nikel were evaluated. For these opera-
tions, al aerosol fractions measured were
subjected to the full Zatka leaching pro-
cedure, namely the inhalable (IOM and
Respicon), thoracic (Respicon) and re-
spirable (Respicon). Furthermore, elec-
tric/magnetic field measurements were
conducted on selected operations of the
Ni refinery complex at Monchegorsk. In
the Ni tetracarbony! plant, thevolatile Ni
fraction was measured by placing achar-
coal tube in combination with the IOM
sampler. Levels of CO were also meas-
ured employing personal direct-reading
sensors. All air measurement data have
been examined statistically and the cor-
responding publications are in prepara-
tion.

Pertinent to the reproductive health
study, it is possible to make the follow-
ing summative statements, based on the
water-soluble aerosol subfraction and
urinary measurements. Exposure to Ni
and Co in the Cu refinery and in the pri-
mary Ni refinery operations were rela-
tively low, resulting in exposure and body
burdens of Ni that may be deemed low
to moderate and of Co as low. By con-
trast, exposure to Ni in the secondary Ni
refinery operations were moderate-to-
high and of Co low-to-moderate. Within
these generalisations, the exact exposures
depended onjob function. Categorical Ni
exposure ratings of background, low and
high levels, were assigned to each preg-
nancy outcome recorded at the time of

delivery. Based on this, a job exposure
matrix was devised in support of the re-
productive health study. (38) Although,
magnetic field exposures were especial -
ly high in smelting operations, and static
magnetic fields in the electrorefining
tankhouses, it was judged that such ex-
posures were at the same or lower levels
than thosefound in the Norwegian indus-
try. This knowledge, and the illustration
that exposure to the reproductive/devel -
opmental toxicants As, Cd and Pb were
low or minor, are helpful in considering
possible confoundersin the reproductive
health study. (36) Further, the periodic
high peaks of carbon monoxide seen in
the carbony! plant and indications of the
presence of volatile Ni (likely the tet-
racarbonyl), constituted aspecial concern
because of the extreme toxicity of this
compound.

Characterization of particulates
collected in the Monchegorsk Ni refin-
ery have added much to our understand-
ing of the physica and morphological/
chemical aspects of these refinery aero-
sol particles. A focusonindividual parti-
cles by scanning electron microscopy,
selected area electron diffraction and
energy-dispersive X-ray microanalysis
with atransmission el ectron microscope
and finally by wavelength-dispersive
electron-probe microanaysishasindicat-
ed the presence of heterogeneous parti-
cles on ananoscale consisting of various
phases. (1, 11, 12) Nickel phases ob-
served in, for example, the roasting and
anode casting departments included me-
tallic Ni, bunsenite (NiO), trevorite
(Ni,Cu)Fe,0,, heazlewoodite (Ni,S,) and

godlevskite €Ni ,CU),S,, and orthorhom-
bic NiSO,. Asthe phase composition was
highly variable, it can be safely stated that
exposure to pure substances (i.e., parti-
cles consisting of asingle phase) even at
a nanoscale level was rarely observed.
The absence of well-defined phases and
simple stoichiometriesindicated that ex-
posuresto pure Ni subsulfide or specific
oxides appeared not to occur. These ob-
servations potentially have toxicological
implications. Our measurements suggest
that exposure to particulates of pure Ni
compounds, asdonein animal inhalation
studies, (21-23) appears not to simulate
the occupational exposures.

In conclusion, the thorough expo-
sure assessment program described here
can support epidemiological studies of
health outcomes other than reproductive

and developmental effects. (36) Likein
other Ni refineries elsewhere, (23, 24)
excess respiratory cancers (nose and
lung) have also been observed in the
Monchegorsk Ni operations. (35) The
inhalable aerosol fraction, or even better
the extrathoracic fraction, would be the
most suitable exposure measure of nasal
cancer, whilethe thoracic fraction would
be so for the lung cancers as mentioned
earlier. The thoracic fraction, as already
indicated, is also most relevant for such
outcomes as asthma and bronchitis. (16)
By contrast, the respirable fraction cap-
tures the exposure experienced by tissue
involved in the development of pulmo-
nary fibrosis, pneumoconiosis and em-
physema. The work reported in this pa-
per represents an example of how to con-
duct athoughtful and thorough exposure
assessment involving metal exposures
that can be used to characterize workers
exposurefor avariety of different health
endpoints (from cancer, to reproductive
effects, to asthma) and could allow dis-
crimination of the effects of various met-
als, as well as of the different chemical
forms of agiven metal.
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[lpenctaBneHue

II-p OBept Hubyp - npodeccop ToKcukonoruu ¢akyiabTeTa
6uoxuMuu ¥ OMoMeguLuHbl YHuUBepcuTeTa MakMacTepa B T.
IamunbsToH, OHTapuo, Kanapa, rae on npopa6orain yxe 25 JeT.
C 1997r. oH TakxXKe BeJeT KypC 9KOJIIOIHYECKON MEJULUHb] B
WHcTuTyTe KOMMYHAIBHOI MEUIIUHBL Y HuBepcuteTa TpoMmce,
Hopseruss. B npoekre OP3P oH sBigeTcs OCHOBHBIM
KOOPJUHATOPOM HMHTEpHallMOHANbHbIX paboT. Ero HayuHble
UCCIIE0BaHMUS B TE€UEHIE MHOTHX JIET IIOCBSILIEHbI TEM pa3fiellaM
TOKCUKOJIOTHH, YTO H3Yy4alOT BO3[EICTBUE METAJIOB U
YCTONYMBBIX OPraHUYECKUX COEAMHEHUIl Ha OKPYKAIOLIYIO
cpefly U NpodecCuOHaIbHOE 310POBbE UEIOBEKA, OCOOEHHO B
acleKkTe OXpaHbl PENPOAYKTHBHOIO 3[JOPOBbSl UEIOBEKA U
IIPOrHO3HOI OLIEHKHU PUCKOB [JIsi OOLIECTBEHHOI'O 3[OPOBBS B
nenoM. ITo aToit npo6iaemMaTuKe UM ONYyOJIUKOBAaHbl [BE
MoHorpacuu u 6onee 130 HaydHBIX cTaTell (B COABTOPCTBE).
IToMuMO Hay4YHO-HMCCIEJ0BATENBbCKON U 00pa30BaTENIbHOM
IEeATEIbHOCTH, OH aKTUBHO yYacTBYET B 3[]paBOOXPAHEHUH KaK
KOHCYJIbTaHT MHOTOUUCIEHHBIX MEAUIMHCKUX yUPEXKACHUM.

Joktop MHrsap TomacceH 3aHMMaeT NOJXKHOCTH
3aMeCTHUTENISl PyKOBOAUTEJIS IO HayKe B OT/elle TUTUEHB] TPYAA
Hopsexckoro rOCylapCTBEHHOI O UHCTUTYTA
npoeccnoHanbHOro 3paBooxpanerns (. Ocno). B Tedenne
Bcex 29 neT, 4TO OH paboTaeT 37eCh, OH NpemnofaéT Ha
¢akynbrere xumMun YHuBepcureTa Ocllo,a HacTosillee BpeMs
YTBEPXKJEH TaKxke NpodeccopoM IKOJOrMYeCKOd XUMUH B
HopBexckoM ryMaHUTapHOM yHUBEpcuTeTe. B paMKkax mpoekTa
OP3P OH KOHTPOJUPOBAJ BCE BONPOCHI, CBSI3aHHBIE C
NIPOTHO3HOI OLEHKO! 3KCIIO3ULUHU K BPENHbIM (PaKTOpaM, U
BO3IJIABJISLI pa3BUTHE AaNNapaTypPHO-TEXHUYECKOU 0a3bl
NPOEKTA, CBSI3aHHOE C UCIOJIb30BAaHUEM IEPCOHAJIbHBIX
IO3MMETPOB Ha pabo4MX MecTax M Iocieayomeil 06paboTKon
NOJIyYEHHBIX pe3yibpTaToB. M. ToMacceH siBIsieTCss aBTOPOM U
coaBToOpoM GoJjiee 120 HayuHbIX MyOIUKAUI U BXOJUT B COCTAB
PENKOJIIErHil psifia Hay4YHbIX >KYPHAJIOB .

JTokTop Vou I0BuHx OmiaH OKOHYHI MEIALITHCKUIL
uHCTUTYT B 1980 M 3aIUTHI KAaHAUJATCKYIO AUCCEPTALUIO 110
snupemuonorun B 2000 r. B Hacrosiee BpeMsl OH 3aHUMAET
JOJXKHOCTb flolleHTa B VIHCTUTYyTe KOMMYHAJIbHOU MEIMIHHBI
Yuusepcurera Tpomce, HopBerusi, n mpakTUKyeT Kak
KIMHUYECKUN cHenuaaucT B 00JacTH aKyllepcTBa U
ruHekosoruu. [Tomumo npo6iem, 3atparusaeMbix OP3P, B kpyr
€ro HayuyHbIX MHTEPECOB BXOAUT MIMPOKUIl CHEKTP BOIPOCOB
9KOJIOTMYECKON MEUIMHBI, CBS3aHHBIX C BIIUSIHUEM HA 3[I0POBbE
4yeJloBeKa YCTONYUBBIX TOKCUUECKUX 3arpsi3HUTENIEH, BKIIOYast
MeTajlbl U OpraHudeckue coefuHeHus xyuopa. [I-p Onnanp
SIBIISIETCS ONHOU U3 Hauboulee sipkux uryp B MexxnyHapogHoi
nporpamMmme MoHuTOpuHra Apktuku (AMAII), ocHOBHOM
3aflaueil KOTOPOU sBJISETCS BbISIBIEHUE U OLIEHKA YPOBHS
9KCIIO3ULUHN KOPEHHOI'O HacelleHHss APKTUKU K IPUBHOCHMBIM
U3BHE YCTOMYMBBIM TOKCUYECKUM COE[IUHEHUSIM U BBISIBICHUE
BCeX BHUJIOB yuiepOa 340pPOBbIO, OOYCIOBIEHHBIX 3THM
dakropom. VL.IO. OnmanioM u3yueHbl cOOGIIECTBA KOPEHHBIX
nHapoypos Ceseproii Hopseruu u eBponeiickoro Cesepa Poccun,

IIpY 3TOM OCHOBHOE BHUMaHUeE ObLIO Y[I€JIeHO pa3paboTKe Mep
10 YKPEIUIEHUIO UX PENPOAYKTUBHOTO 310poBbs. ITo uroram
paboT uM OImyGIUKOBAHO CAMOCTOSATENBHO U B COABTOPCTBE
6onee 40 crareil.

IIpogeccop Banepuint IlerpoBuu HYamuu — JOKTOP
MeJIUIMHCKUX HAayK, OJMH U3 BeJylluX crenuanucros Poccuu no
rurgere tpyaa. C 1982 no 2001 r. on Bo3srunasisia Konbekyto
HAy4YHO-UCCIIE[I0BATEIbCKYIO J1a00PATOPUIO TUTHEHBI TPYyJAa C
KJIMHUKON IpodeccuoHalbHbIX 3a00jeBanuil B I. Kuposcke
(Mypmanckoit o6nacts, Poccusi). B 2002 r. yrBepkfeH
pupekropom ®I'YH «Cepepo-3anafHblil Hay4HbId LEHTP
TUTHEHb] U OOIIECTBEHHOTO 310pOBbs» Pocnorpedcorosza PO B
r. Caukr-IlerepOypre. B HacTosilee BpeMsi OH SIBJISIETCS TaKKe
COBETHHKOM IO BOIpOCAM OXpaHbl IPO(eCcCUOHATBHOIO
3[0pPOBbsl HaceJleHHus Npu MUHUCTEPCTBE 3APABOOXPAHEHUS
Poccun u npu [Tonrnomounom npepncrasurene I[Ipesunenta PO
B C3 ¢enepanbuom okpyre. B npoexre OP3P B.I1.Hamun
obecreuynBal COrjacoBaHUE BCEX BOIPOCOB IO OpPraHU3allUU
pabot ¢ pykoBofcTBoM KoJbCKOIl FOPHO-METAJLIyPru4ecKoi
KOMIIaHUM KOHIIepHa « HOpUIbCKUIl HUKEIIb», C pETHOHAIIbHBIMU
1 MyHUIMIATBHBIMU OpraHamu ynpasineHusi. Kak npodeccop
MepunuHbl CankT-ITeTepOypreKoil MEIUIIMHCKON aKaleMUY UM.
N.Meunukosa, B.Il. YamuH ocymecTBIsa Hay4dHOE
PYKOBOJICTBO IOATOTOBKOH KaHAUJATCKUX AUCCEPTALUI MHOTUX
Bpaueil. ITog ero pykoBoACTBOM HEaBHO ObLIO 3aBEPILIEHO
o0mupHOE WCCIeoBaHUEe «YCTOMYMBbIE TOKCUYECKHE
coelMHEeHNs U Ge30IaCHOCTb MIPOAYKTOB IMUTAHUSL B palllOHE
KOPEHHBIX HAapofoB poccuiickoro CeBepa (BKIIOYAs PETHOHBI
Cubupu u [TansHero BocToka)», HEMOCPEICTBEHHBIM 00pa3oM
cBsizaHHOe ¢ nporpamMMmoil AMATII. OH siBisieTcs aBTOPOM U
COABTOPOM CEPUU HayUHbIX IyOIUKALUH U JOKJIA[OB, H3[JaHHBIX
Ha PYCCKOM U aHTJIMHACKOM s3bIKax.
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OueHka npodbeccrnoHaribHON BPeaHOCTU

MeTaJlJioB

OBepT Hubyp, VHreap TomacceH, Banepwii Yawmx, Von IOBuHA OanaHa

MpeomeT n uenu
nccnepoBaHunA

XKyprHan «3DKojgoruyeckuii MOHHUTO-
PHUHI», HAUMHasI ¢ IePBOTO BbIMYCKa, 110-
MeIllaeT Ha CBOUX CTPAHUIIAX MHOXECTBO
cTaTell, HOCBSIIEHHBIX COBPEMEHHBIM
NOCTHXEHUSM B pa3BUTHUHU CIOCOOOB
OLEHKH paclpefielIeHusl a9po30Jeil B
paboueil cpefie ¢ IPUMEHEHUEM HH[IU-
BUJyaJIbHBIX JO3UMETPOB, a TAKXKe Hepe-
JIOBBIM TEXHOJIOTUSIM aHaju3a usndec-
KHUX ¥ XUMHYECKHUX XapaKTEPUCTUK B3Be-
nreHHbIX vacrul (1-6). ensio npecras-
JIEHHOTO 0030pa SIBJIsieTCsl aHalIu3 3g-
(EKTUBHOCTH MCHOJb30BAHUS MOJ00-
HBIX TEXHOJIOTUI B NPAaKTHUYECKOH fe-
SITEIPHOCTU 0 OOECIEUYEHUIO0 TUTUEHBI
Tpyfa, a TakKe IpH IPOBEJEeHUN TOKCH-
KOJIOTHYECKUX U 3MUEMHUOJIOrHYECKUX
ucciefoBanuil. B kauecTBe npumepos,
UJTIOCTPUPYIOMIUX PabOTOCIIOCOGHOCTH
HOBBIX METOJ[OB, Mbl Oy[ieM UCIIOJIb30BaTh
pe3yJbTaThl HAIKMX UCCIIE[OBaHUN, IPO-
BOIUMBIX B HACTOsIIIee BpeMs B Iexax
paUHUPOBAHYS HUKEJIS Ha MEeTaJlIypr-
nueckux npepanpustusax Kouabckoi
FOPHO-METaJIypruueckoil KOMIAaHUU
KoHIlepHa «HOpUIbCKUN HUKENb» B
Mypmanckoii o6aactu Poceniickoit Pene-
pauuu (7-12).

OnpeneneHne TepMUHOB

B cBA3W ¢ MYIBTHAUCIUNINHAPHBIM
XapaKTepoM IpoOIeMaTHKH HeOOXOANMO
NaTh MOSICHEHNE aBTOPCKOMY TOIKOBa-
HHUIO MHOTHX TEPMHUHOB, IPHHSATOMY B
laHHOH pabore.

Okcnosuyun (13,14) - Bpems
HEMOCPEJCTBEHHOTO KOHTAKTa IIHIA C
OfHIM W Gollee BPeAHBIM (haKTOPOM
OGMOIOTHIECKOT0, XUMIIECKOTO MiIH (hu-
3W9ECKOTO MIPONCXOKACHIUSI. DKCIO3AIINS
B GOJIBIIIEH CTETICHN MOf{pa3yMeBaeT IpH-
CYTCTBHE KaKOTO-THO0 BPETHOTO KOMIIO-
HEHTa, B TO BpeMs KaK 003a OIpefieseT
KOJIMYECTBO MOTEHIMATbHO OIAaCHOTO
IS 3TOPOBBSI KOMIOHEHTA, KOTOPKIN
MOXKeT OBITh af[COPOMPOBAH MM aKKY-
MyJIHPOBaH OPTaHU3MOM.

Ouyenka  npogeccuoHaNbHOU
8peOHOCmU (9KCRO3UUUU K 8PEOHbIM
pakmopam) (13,14) -

MYJIBTUANCIHIIINHAPHAS 00JIacTh 3Ha-
HUH, KOTOpas UACHTH(PUIHUPYET U Xa-
pakTepu3yeT BpefaHble (aKTOpPhI pabo-
Yeil cpefibl, OIEeHNBAET POJIb KasKIOro
pakTOpa M MEXaHW3M €ro BO3IEHCTBUS
Ha paGOTHUKOB, pa3BHBAaET METOABI KO-
JNYECTBEHHON OINEHKH 9KCHO3UINH IO
OTHOUICHUIO K OTJEJIbHBIM paGOTHUKAM
7 WX TPYIIaM C [eJbI0 BBISBICHUS 3a-
BUCHMOCTH ME3KJY YPOBHEM IKCIO3HINA
W OTBETHOH peakiuell opraHusma s
OCYIIECTBJICHUS MPOTHO3UPOBAHUS
PHCKOB.

Xapaxmepucmuxa sKcno3uyuu
(13) - mompoOHOe  omHcaHHUe
Ka4YeCTBEHHBIX XapaKTePUCTUK BPETHBIX
(paKTOPOB, MPOSIBISTIOIINXCS B JJAHHON
paboueit cpefie (MPOU3BOJCTBEHHON 00-
cTaHoBKe). Onmcanne MOKeT BKIIOYATh
nHpOpMannuio 06 MCTOYHUKAX, MOII-
HOCTH, YacTOTe, IPOJOIKUTEILHOCTH 1
OyTSX pacIpoOCTpaHeHUsT (PU3MIECKUX
(paKTOPOB; O XUMAIECKHX M (PU3NIECKAX
CBOWCTBAX BPEHBIX KOMIIOHEHTOB; O TIO-
TeHIMATHLHOM B3aMMOJEHCTBAN (HaKTO-
POB €O CTPYKTypaMH OpraHH3Ma 4eJo-
Beka.

Ouenka cmenenu 6pedHOCHU
IKCRO3UYUU HA KAYECTNBEHHOM YDOBHE
(13) — ompepensieT OTHOCUTEIbHBIN
BKJIaJ] IaHHOTO (haKTOpa IO CPaBHEHUIO
C M3BECTHBIMH WJIM TPEAIIOIaraeMbIMA
pakTOpaMH pHCKa.

Koauuecmasennasn oueHnka
axcnosuyuu  (13) - u3MepeHHOE
3HaueHHe NeNCTBHS (paKTOpa BPETHOCTH
Ha MHAUBHUAYAJIBHOTO pabOTHUKA HIIA
CTaTUCTAYECKOE paclpepielieHne Mofo0-
HBIX OIIEHOK JIJISI TPYIIIBI paGOTHUKOB,
HaXOJISIINXCS B CXOHBIX TPOU3BOCTBEH-
HBIX YCIIOBUSIX.

Asposzoav (15) - nrobast
[UCTiepcHast CUCTeMa, COCTOSIIIAS M3 K-
KUX WU TBEPABIX YaCTHI], B3BEIICHHBIX B
ra3oo0pa3HoON cpefie, Jalle BCero B BO3-
Iyxe.

ITbiaw (15) - a3p030I1h, COCTOSIIIUI
13 B3BEIIEHHBIX B BO3[[yXe TBEPJBIX Yac-
THUI] pa3MepPOM OT CYOMUKPOHHOTO YPOB-
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Hs o 100 u Gomee pm (MHKPOMETPOB),
06pa3yomuxcs Npu MEXaHUIECKON
IEe3MHTETpaIN MaTepHaloB.
Bovixaeman  asposoavHas
¢paxyus (15, 16) - dpaknus
B3BEIICHHBIX B BO3AYXE MBIJIEBIX YaCTHI]
C a’pofMHaMUYeCKUM fuameTpom d
d”100 um, momapgaromiasi B OpTaHU3M
yepe3 BepXHUE IbIXaTeJIbHbIe MyTH (HO-
CoBasl, pOTOBasl MOJIOCTh, HOCOTJIOTKA)
BMECTE C BABIXa€MbIM BO3AYXOM; BBI3BI-
BaeT MOpakeHNe BEPXHMX AbIXaTEIbHbIX
TyTeH, MPOSIBISIONINECS B BAJIe pHUHATOB,
paka HOCOBOW MOJOCTH ¥ TIIOTKH, He-
KOTOPBIX CHCTEMHBIX 3a00JIeBaHHI.

I'pyonas asposoavnasa ¢ppaxyusn
£, (15,16) - cyGdpakius 60bLxaemotl
a2p0o30abHOI (hpakyuy, CIOCOOHAS IPO-
HUKATb B CTPYKTYPbl GPOHXHAIBHOTO Jie-
peBa JIerKux (T.e. B HIDKHUE IbIXaTelIbHbIe
IIyTH), BbI3bIBasi OPOHXMAIBHYIO acTMY,
OPOHXHTHI ¥ PaK JIETKHX; IPEICTaBICHA,
B OCHOBHOM, YacTHUIIAMH C adpOAHMHA-
mirgecknM grameTpom d_ d” 10 pm (50%
COOTBETCTBYWOIIECH pa3MepHOi ¢pa-
KIIMU), HO COAEP>KUT U Oojiee KpyIHbIE
yacTuilbl — 10 1% 0T 06'beMa pa3MepHOU
¢paxnun 10 g 28 pm.

AnveeoaapHas  adpo30AbHAA
¢paxyus £ (15, 16) - cy6dppakuus
80bLxaeMoll ¢ppakyuu, CcrnocoOHas Mpo-
HHUKATh B alIbBEOJIBI, AJIbBEOJISIPHBIE TTPO-
TOKHU 1 IOJIOCThH allbBeOoJ uepe3 OpoH-
XHOJIBI, IPOBOLPYS TAKUE XPOHNIECKUE
3a00JsieBaHusl, KaKk MHEBMOKOHHO3 (3a-
ObIJICHAE JIETKUX) U 9M(]H3eMa JETKHX;
IpefiCTaBIeHa, B OCHOBHOM, YaCTUIIAMU C
aspopmHaMudecKuM quamerpom d  d” 4
pm (50% coOTBETCTBYIOIIEHN pa3MepHO
(pakiun), HO COAEPKUT U OOJee KPYII-
HbIe JacTunbs! — 10 1% oT o6bema pas-
MepHou ¢pakuuu 4 9 10 pm.

Cunenyer OTMETHTb, YTO IOKa-
3aTens PM, , ucnonb3yeMplil npu u3me-
pPeHNH KOHIEHTPAIUK a’3po30Jell B Ha-
PYKHOM BO3JyXe, OIpefiesIsieTCs KaK cyo-
dpakuus «o01Iei» a3p030IbHON KOMIIO-
HEHTHI ¢ cofepxkanueM 50% wuacTui,
paszmepom meree d = 10 um. (17). Cre-
TOBATEJIBHO, IPH TAaKO! TPAKTOBKE Mapa-
meTp PM, 10 CyTH COOTBETCTBYET 2pyO0-
HoU ¢pakyuu U He SBISETCS



XapaKTEePUCTUKOUN a1bB8eOAAPHOL Ppa-
Kyuu. B TO Xe BpeMsi, HECOBEPIIEHCTBO
UCTIOJIb3yEeMON Ha MMPAKTHKE annapaTyphbl
it 3aMepoB  PM, | mpuBopguT K morepe
OoJpIIMHCTBA YacTul kpynHee 10 um.
BcerepcrBre 3TOro aKcnepuMeTasbHO HOo-
JIy4eHHbIE KPUBBIC pacnpejeIeHus
nokasarenss PM,| u epyonoii ¢ppaxyuu
NPaKTHYECKH COBMANAIOT JJISI YaCTHI]
menee 10 pm, a B Gosiee KpymHO# 00-
JIACTH KPUBBIE CYIIECTBEHHO PACXOMISITCS.

Buomonumopune (18) -
KOJIMYECTBEHHbIC M3MEPEHHS JIOOBIX
OMOMapKepoB B TKaHSIX, CEKpeTax, IKC-
KpeTax, BbIIBIXaeMOM BO3JIyXe, MO OT-
JEIBHOCTU WJIN B KOMOWHAIIHH.

ODKcho3uyuontvle buomapkepol
(14, 19) - cy6GcraHnum 9K30T€HHOTO TPO-
UCXOXKIEHUs UM UX MeTaboauT(bl), a
TaKKe MPOAYKThI B3aUMOJICIICTBUST ME3K-
ny cyOcTaHIusAMEU (WM BPETHBIMU KOM-
MOHEHTaMM) U CTPYKTypaMH-MUIIIEHIMHI
B OpraHu3Me.

Buomaprepwt 68030elicmeusn
(14,19) - mopmaroruecs: KOJMIECTBEH-
HOMY M3MEPEHHUIO OMOXUMHYECKHE HITU
¢u3nonornyeckue U3MEHEeHus: B opra-
HHU3ME, CBSI3aHHBIX C YXY/IIIICHUEM 3[I0POB-
bsl WA 3a00JIeBaHUEM.

Tunuzayus (20) - MeXTUCIUTIIA-
HapHOE TI0JIe JIESITEIIbHOCTH, CBSI3aHHOE
¢ 0000IIIEHNEM BCEX CBEJECHUN O HaJW-
YUK U MacimTabax NpOsiBICHHS JTI0O0r0
3JIEMEHTa B KOHKPETHO HICHTH(UIIPYe-
MbIX popmax (T.e. B XUMHUECKOM, (pH-
3WYECKOM MITA MOP(OTIOTHIECKOM BHJIE).

W3 BhIenpuBeeHHBIX ONpefe-
JICHU! CIIEAyeT, 4YTO MPOLECcC OLEHKHU
MIPOM3BOJICTBEHHON BPETHOCTH BKIIKOYA-
eT HeOOXOIMMbIC U3MEPECHHS U KauyecT-
BEHHbBIC OTIPEJICIICHUS] OJHOW Win Golee
XapaKTEePUCTUK Pab0OYero OKPY>KECHHUS.
TpaguIMOHHO OLIEHKA MPOU3BOJICTBEH-
HOW BPEJTHOCTH BO3JICHCTBUSI METAJIIOB
¢okycupyeTcsi, B OCHOBHOM, Ha METO/Iax
KOHTPOJISI COCTOSTHUSI paboyent aTMoc-
epbl (BO3AYIIHON 9KCIO3UINHN ). DKCIO-
3UIIMOHHbIE GUOMapKepsl A0 MOCIEN-
HEro BPEMEHHU UIPANId B 9TOM KOHTPOJIE
BCIIOMOTaTEJbHYIO POJIb, OOBIYHO B KOM-
OuHAUUY C Apyrumu ¢akTopaMu Bpef-
HOCTH, WMEIOIUIMMHI HECKOJBKO IyTel
NPOHUKHOBEHHUST B OPraHu3M (Hampumep,
TOKCHYHBIME COCTHHEHUSIMH METAJLIIOB).
Kak Hamu otmeuasnoch patee (20) u Oy-
JET MOKA3aHOo HIKe, (PpU3nIYecKue, XUMU-
yeckue U OMOJIOTHYECKHUE MapaMeTphbl
PEaKTHBHOCTU METAJJIOB 3a4aCTYyHO OII-
penensitoT BbIOOp METOAUKHU HabIIofe-
HUI: Ifie JIy4llle IPOBEeCTU 3aMepbl Hapa-
METPOB 9KCIO3MIUY, @ B KAKUX CIIyYasix
Opu Hanuuuu crnenuduyeckux Ouo-
MapKepoB CIEAYET MPefrnovecTh Ono-
MOHHUTOPHHT.

Tokcnyeckne ocobeHHoCTU
HUKenA

C mo3unuit npognaToioruu, BasKHeu-
IIIMHU TOKCUKOJOTHYECKUMHU TOCIEN -
CTBHSIMH, OOYCIIOBIEHHBIMU B3aMMO-
JeCTBHEM C HEOPTaHNIECKUMH COCINHE-
HUSIMU HUKEJSI, SIBISIIOTCS pak HOCO-
[JIOTKH ¥ JIETKHX, a TAK3Ke TUIIePIYBCTBH-
TEIBHOCTh OpPraHu3Ma, IPOBOLUPYIOIIAsT
KOHTaKTHbIN JIEPMATHUT, pexxe — OpoOH-
XuanbHy0 actMmy (21-23). BzaumMocBsizb
MEKIy HOBBIIICHHEM NPO(eCcCHOHalb-
HBIX PHUCKOB Pa3BHUTHUSI OHKOJOTHYECKUX
3a00JIeBaHAN PECIUPATOPHBIX OPraHOB
1 BBICOKAM YPOBHEM 9KCIIO3UIUH B OTHO-
[IEHUN COIeP3KalNXCs BO BJIBIXaeMOM
BO3/IyXe CYJIb(UIHBIX, OKUCHBIX U BOJO-
PacTBOPHMBIX COCTMHEHUI HUKeEJIs, OblIa
oXapakTepu30BaHa paHee Ha MpUMepe
MIPOU3BOJICTBA METAJNIMIECKOTO HUKEJS
n3 cynbpugHbix pyxn (24). He 6b110
OOHApY>KEHO JJOCTOBEPHOM CBSI3W MEXKJY
pPa3BUTHEM OHKOJIOTHYECKHX 3a00ieBa-
HUI ¥ MOJBEP>KEHHOCTHIO PaGOTAIOIINX
BO3JICHICTBUIO HUKEJSI WM €T0 OKUCIOB
B Ipoliecce nepepadoTKU CHINKATHBIX
pyn nmareputHoro reHesuca  (24). B mo-
clleiHee BpeMsl OSIBIUIACH COOOIIEHHST O
pa3BUTUN Y paOOTHHUKOB pacUHUPO-
BOYHBIX INPOMU3BOJCTB  JETOYHBIX
¢puOPO30B, BBISBISIEMBIX PaIHOIOTHYE-
ckumu  Metomamu (25). W3 mepe-
YHCIEHHOTO IIMPOKOTO Psiia CBSI3aHHBIX
C HHUKEJIeM MaTOJIOTHI JUIIb KOHTaKT-
HBI IEpMATUT MOKET OBITh OTHECEH K
quciay o6mmx 3a601eBaHU, TOCKOIBKY
TUNEPUYYBCTBUTEIBHOCTHIO K HUKEIIO
cTpajatoT B Mupe okoio 10% eHIuH, a
B HopBerum aToT oka3aTeib JOCTUTaeT
30% (26,27).

TeTpakapOOHWII HUKENSI - MeTal-
JIOOpraHNYeCcKOe COeIMHEHNE, BXOISIIee
B UHCIIO Hanboiee TOKCHYHBIX TPOMBIIII-
JeHHBIX XUMHKATOB. [Ipy KOMHaTHOI
TeMIepaType OH IpeJcTaBiIsieT cobon
SKHJIKOCTH, TeMIIepaTypa BCKHUIIAHUS €&
Beero itk 42 °C. Buonoruyeckoe BO3-
JelicTBHe TeTpakapOOHMIIA HUKEJsSl Ha
OpTraHu3M CHJIBHO OTJIMYAETCSl OT JIeH-
CTBUSI HEOPTaHUIECKUX COCINHEHUI HY-
keysi. B mepBylo odepeynb, OH ciocoOeH
IopakaTh TKaHW JIETKAX ¥ MO3ra, W Ha
NePBBIX NOpax MPH €ro MPOU3BOJICTBE U
npuMeHeHnn Obl1o 3aduxkcupoBano 20
CMEpTEJbHBIX CllydaeB B pe3ybTaTe OT-
paBIIeHUs BIbIXaeMbIMU Tapamu (28).

W3 BBIIEU3IOKEHHOTO CIENyeT,
YTO PUCK Pa3BUTHSI OHKOJIOTUIECKUX 3a-
6oJIeBaHUI PECIUPATOPHOrO TpakTa y
paboUYNX HUKEJIEBOTO NMPOM3BOJICTBA 3a-
BHCUT OT IPHMEHSIEMON TEXHOJOTHH,
IIPH 9TOM NIPHHSITO CIMTATh, YTO HAMBBIC-
IIMM PUCKOM XapaKeTpHU3YyIOTCs OT/elIe-
HUSI THPOMETAJIYPIUIeCKOH IUIaBKA
cynbUAHBIX pyx (23, 24). Drcno3unus K

BOOOPAaCTBOPUMBIM COCTMHEHUAM HU-
KeJsl TOXE paccMaTpUBaeTCs Kak
¢haKTOp NMOBBIIEHHOTO PO eccCuoHalb-
HOTO PHUCKa Pa3BUTHUS OHKOJIOTHYECKON
MMaToOJIOTUN OPraHOB AbIXaHUs, HO €Tr0
BPEJHOCTb B OOJIbIIEH CTeNeHu o0yc-
JIOBJIEHA CIIOCOOHOCTbIO MOHOB HUKEJS
BBICTYIIaTh B KaY€CTBE aKTUBaATOpa OITy-
x0JeBoro pocra (29), Torfaa Kak YacTUIbI
HEPacTBOPUMBIX B BOJie CYJIb(UIOB U
OKCHJIOB HHUKEJIS1, MOT'YT, KakK IIoJlararoT
(29), ciayknTh aKTUBHBIMH KaHI[EpOre-
Hamu. TakuM 06pa3om, Jutst 60osiee TOYHOMI
OIICHKH BEPOATHOCTHU PA3BUTHUA PAKOBBIX
3a00J1eBaHuIl cpefin pabounX HUKEJIEBbIX
IIPOU3BOJCTB, HEOOXOAUMO NPOBEJCHIE
GoJiee AeTaIbHOTO UCCIIeN0BaHus, CHOKY-
CHPOBAHHOTO HA U3YUYEHUN a3PO30JIbHBIX
KOMIIOHEHTOB ~ paboueil aTMocdepsl.

Ha ocHOBe BceCTOpPOHHETO aHa-
nu3a Beell HAKOMJIEHHON MH(OPMAaLUX O
BO3MO>KHOM BJIMSITHUHN COC}II/IHCHI/Iﬁ HU-
Kellsl Ha PeNpOAyKTHBHOE 3[[0pOBbe (110
GOJIbIIeH YacTH - PE3yJIbTAThI ONLITOB
Ha KUBOTHBIX), MUHUCTEPCTBO 3/[paBo-
oxpaHenusi [onnanguu B 2003 r. mpuHsIO
pelIeHuE BKIIIOYUTH BOJOPAaCTBOPUMBIC
COJIM HUKEJIS B MEPEYECHb BCUIECTB,
HETaTUBHO BJIUAIOMIUX Ha PENPOAYKTUB-
HYIO (DYHKIIMIO, a TeTpaKapOOHUI HHU-
KeJIsl — B IEPEUYCHDb BPEIHBIX VIS pa3BU-
Tus BetecTs (1o Kiaccupukanum Espo-
nerckoro Coroza (EC) — kareropust 3);
BOAOPACTBOPUMBIC COJIM HUKEJISI IIPU3HA-
HbI TaK>X€ TOKCUYHBIMU U BPEAHO BJIN-
SIOIIMMH Ha POCT U pa3BUTUC OpraHu3sma
(xareropust 2 EC) (30). M3-3a HegocTat-
Ka JaHHBbIX, MeTaJlINYeCKUI HUKENb U
BOJOHEPACTBOPHUMbIE COCAMHEHUS HU-
KeJisg He ObLIM KilaccuuIupoBaHbl. B
Oonee nmo3nueM uccienosanuun EC mo
npoekty EURA (nexka6ps 2004 r.) 66110
IPEIOXKEHO OTHECTU COJIU HUKEIS K
KaTeropuu 2 Kak TOKCHUECKIe BEIeCTBa,
OKa3bIBAIOIIMNEC HEraTUBHOC BJIIMSHUC Ha
PEeIpONYKTUBHOE 3[[OPOBbE 9KCIEPHU-
MCHTAQJIBHBIX >KUBOTHBIX;, BBIBOOOB O
BPEJHOM BJIMSIHUU Ha JACETOPXKIACHUC HE
OBIJIO CNIaHO U KilacCU(PUKALUS B 3TOM
OTHOIIEHUHU NpPU3HAHA IOKa Mpexje-
BPEMEHHOI.

OKNO3UIMOHHBIMU OHOMapKepa-
MU HUKEJISA MOTYT CJIYKUTH €T0O KOHIEHT-
panuu B KpoBH (B LEILHON KPOBH, IIA3-
Me min ceiBopoTke) 1 Moue (31,32). ITo-
TOOHOTO pofia u3MepeHus: 0OCOOEHHO MO-
Ka3aTellbHbl IIPU U3yYEeHUU OMOOCTYII-
HOCTHU a9PO30JILHOIO HUKEJS, paccesH-
HOro B pabouell aTMocdepe, IOCKOIbKY
YCBOSIEMOCTb €ro NP KPAaTKOBPEMEH-
HBIX 9KCIIO3UIUAX B OOJILIIION CTENEHU
3aBHCUT OT COOTHOUIEHUS] Macc BOJO-
PAaCTBOPUMBIX U HEPACTBOPUMBIX COCIU-
HEHUN HUKEJSl B COCTaBe a3pO30JbHON
B3Becu. OCHOBBIBASICh Ha MCUYE3HOBEHUU
HUKEIId U3 Hp06 IJ1a3sMbl U IOSIBJICHUHA
€ro B Hpo6ax MOYU MOKHO OLCHUTH IIC-
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puojie MOyBbIBECHUS BOJOPACTBOPHU-
MBIX COCJII/IHeHI/Iﬁ HUKEJST U3 OpraHu3Ma
PaBHBIM NPUOIUZUTEIBHO OJHOMY JHIO
(31). Dra omeHKa MPUIOXKUMA U K
TeTpaKapOOHUITY HUKEJsl, KOTOPBII JIer-
KO abcopOupyeTcsl U3 BJbIXa€MOI'O BO3-
nyxa (28). B mpoTHBONOIOKHOCTE 3TOMY
OBICTPOMY ITPOIIECCY CAMOOYHCTKH Opra-
HU3Ma OT BOJOPAaCTBOPUMBIX COECIMHE-
HWI, TIOBEJICHUE HEPACTBOPUMBIX B BOJIE
YacTHI[ COCJUHCHUI HUKEJsI ropasjio
CIIOKHee: TOCTyHasl B pecnupaTopHbIe
OpraHbl, OHM 3aXBaTbIBAIOTCs TKaHIAMU N
HaKaIlJInBarOTCd B MHTCPCTUIIUAIBHOM
IPOCTPAHCTBE, MOCKOJBKY NMEPUON HUX
MOJIYBBIBEJ[EHUSI COCTABIIsIeT 10 3,5 jetr
(20). Onpenencuue cofepsKaHUs HUKEIS
B MOUYE B HACTOsIIIee BpeMsi 00513aTeIbHO
HIPOBOJIUTCSI B IpoIecce NPOpUIaKTU-
YeCKUX MEAUIUHCKUX 00CIeTOBaHUNT
pa60qI/IX, 3aHATBIX Ha IMPOU3BOACTBE
BBICOKOYHCTBHIX HUKEJIEBBIX MOPOIIKOB
KapOOHWIBHBIM CIIOCOOOM, UTO CBSI3aHO
C NMOJIyYCHUEM ¥ Pa3jIOKEHHEM TeTpa-
kapbonmna Hukens (28, 31).

XapaKTepucTmka BpeaHOCTH
yCrnoBuiA Tpyaa Ha
PoccuiAcKMX HUKeNeBbIX
MeTannypruyeckmx
npeanpuATUAX

IlepcoHanbHasi ONEHKAa BPEAHOCTH
ycnosuii Tpyna (IIOB) 6bu1a npoBesieHa
Ha CIeAyIMuX npeanpustusiax Kous-
cKoro noiyocrposa B CeBepo-3anagHoM
¢enepansHOM OKpyre Poccmm, mepe-
paGaThIBAIONINX SHJJOTEHHbIC CYIb(MUI-
HbIC MEJIHO-HUKEJEeBbIE PY/bl: TOPHO-
MeTallypruyeckuii komounat OAO
«'MK TIleueHranukemnb», BKIOYass 000-
raTUTENbHbI KOMIIEKC B T. 3amo-
spHOM (oGoraTuTenbHast pabprka, Iex
0o6KHra W arJoMepanuy OKaThIIeH) U
IUIABWIBHBIA KoMIUIeke B r.Hukens (oT-
JIeJICHAS] 3JIEKTPOIIABKU PYIHBIX KOH-
IEHTPaTOB, 3JIEKTPOIMIAaBKHA H 00e]-
HEHHS IIJIaKa, KOHBEPTHPOBAHUS C
BBIIYCKOM (pailHIITENHA); MeTaypriu-
yeckuilt kom6uHat OAO «CeBepo-
HHKEIb» B T. MOHUETropcKe, BKIII0Yas IexX
9JIEKTPOIIIABKI U KOHBEPTHPOBAHUS
HITENHA, [eX 3JIeKTPOILUIABKH C HOJyde-
HHEEM aHOJ{HOTO HUKeJs U IeX 3JEeKTpPO-
pacUHAPOBAHYS C IOJyYCHNEM BBICOKO-
YECTOrO MeTalllla B BUje IUIACTHH HIIH
INIITOK KaTofgHOro Hukewst . Heobxonn-
MOCTbH HPOBEJICHHS JAHHOTO HCCIEO-
BaHMs OblIa MPOAUKTOBAHA 3ajavyaMu
pa3paGoTKH HOPMAaTUBHOM 6a3bl IS
ompejelieHns] CTeHeHH Npodeccuo-
HainbHOU BpenHocTu (33), a Takxke B
eIsIX UCCIeOBaHUS BINSHUSI METAJIOB
Ha PENpOAYKTHBHOE 3J0pPOBbE HaceJe-
Hust (34). IlpenBapuTenbHoe 00CIenoOBa-

HHe ObLIO NPOBEeHO B MOHUEropcke B
1997 r. B TeX 3Ke Lexax U TEM Ke KOJIIeK-
TUBOM uccrenoBatenei (35). Braromgaps
9TOMY y[laJoch MOfo6paTh ONTUMAlb-
HBIIl OO'BEKT IS UCCIIEIOBAHMUSI BIIUSHUS
HHKEJsl Ha PEIpOYKTHBHbIC (DYHKI[HH,
IOCKOJIbKY BBISICHHJIOCH, UTO B IeXe
951eKTpo pacunuposanus go 30% pa-
OOTHUKOB COCTABIISIIOT KEHIIMHBI, Xa-
PAKTEPUCTHKA COCTOSIHUSI 3[[OPOBbE KO-
TOPBIX 32 MHOTHUE FOfIbI OJPOOHO OMNuca-
Ha B JOKyMEHTAlHUHU IO NPOBEJECHUIO
npoHIaKTHIECKUX MeocMOoTpoB (34,
35).

Konnenuus IIOB  tpeOyet
IPOBEJCHNS 3aMEepPOB UHAUBUAYAILHOM
9KCIO3UINU PAaOOTHHUKA K BJ[bIXaeMbIM
BpEJHbIM BelecTBaM, He OTPAHNUNBAsICh
OOIIMMH MCCIEOBaHUSIMU pabouei
aTmocdepbl nexa. Takoidl moaxoj B
HACTosIIlee BPeMsl MPHHST B PYTHHHOM
npouecce MOHHTOPHUHIA COCTOSIHUS
paboyero OKpysKeHHsl U B IOJHOI Mepe
COOTBETCTBYET 3ajlayaM HaIlero 3IH-
MeMHUOJIOTHYECKOTO uccienoBanust (36).
Jnst MakcuManbHOU HMH(MOPMATUBHOCTH
IIPOTHO3HBIX OLIEHOK BPEHOCTHU a3po-
30JIbHBIX KOMIIOHEHTOB paboueil aTMoc-
¢epsl HeOOXOAUMBI 3aMepbl UIMEHHO TeX
KOMIIOHEHTOB BO3JlyXa, KOTOpbIe IPefo-
OpefesaoT 9KCIO3UINI0 BHYTPEHHUX
OpraHoB U YbE BO3JCHCTBHE Ha 310POBbE
OTHOCHUTEJIBHO XOpOIIO H3yueHo. B
KOHKpeTHOM ciyvyae ouneHku IIOB Ha
HUKEJIEBbIX IIPOU3BOJCTBAX B KaueCTBE
TaKNX MHMOPMATUBHBIX MHIUKATOPOB
ObLIIM UCIIOJIb30BAHbI NHCTPYMEHTAILHO
U3MEPEHHbIE MACChl 680bLYAeMOll, 2pyO-
HOUL U AAbBEOAAPHOU PpaKyull aspo-
301 (CM. ompefesieHre TEPMHUHOB) (4,
15,16). iIMeHHO 3TH (ppaKkmuu ompe-
HEJSIOT TIIyOuHy IPOHUKHOBEHUS B pec-
MUPATOPHBIN TPAKT U MECTO OTIIOKEHHS
3arpsi3HUTEIIeN, IpefoNpeaesisl TeM
caMbIM U XapakKTep OTBETHOH peakIuu
OpraHu3Ma Ha HX HOCTYIUICHHE.

CneayomuM IIaroM B OIl€HKE
ITIOB cnyxur aHanu3s copepxaHus B
[JIaBHBIX a3PO30JIBHBIX (PPAKIUIX BOKO-
PAaCTBOPHUMBIX U HEPACTBOPUMBIX COEIH-
HeHuil Hukens. [lone3HocTs aTOM fud-
¢epennuanuy 1erko NpOULIIOCTPUPO-
BaTh Ha IPUMepPE: U3BECTHO, YTO HUKEIDb
COKpaIllaeT CPOKU OepeMEHHOCTH, IO-
9TOMY, IPUHUMAsl BO BHUMaHUE Jer-
KOCTh NPOHUKHOBEHUS JABYXBAlIEHT-
Horo nona aukest Ni(Il) ckBo3b miateH-
TapHbIl Oapbep (37), MBI JJOJKHBI
pacueHuBaTh NPUCYTCTBUE BOJAOPACTBO-
PUMBIX COCTMHCHUI HUKEIs BO BJbI-
XaeMOM >KEHI[UHAMH-PaOOTHHUIIAMU
BO3JIyXe KaK CyIIECTBEHHBIN (PakTOp
BPEJHOCTH, OTBETCTBEHHBIN 3a BbILIE-
yKa3aHHbIe HeTaTHBHBbIE NOCIECTBHS
(38). Touno TaKoil K& XOI PacCy>KICHMIT
cienyeT NPUMEHUTh M NIPU OLEHKE
HNOTEHUUAIBLHOTO HEraTUBHOTO BIIHMSIHUS
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Ha CIEpMOTeHe3 U OBYJSIUIO C yUYeTOM
TOCTAaBKU PACTBOPEHHOIO HHUKEINS K
roHajiaMm ToKoM Kposu. OnyGJIuKoBaH-
Hble B IOCIIefHEEe BpeMs NaHHbIE IIO
OHKOJIOTHYECKO 3a00J1eBaeMOCTHU Cpe-
I¥ pabouyMX Ha HHUKEJIEBOM INIPOU3-
BOJICTBE CBHJETEJILCTBYIOT O LiEJIeco-
00pa3HOCTH OpraHu3aluu CeHaIbHBIX
UCCIEJOBAHUN JJsI XapaKTEePUCTUKHU
IeNCTBUSI HEPACTBOPUMBIX B BOJIE OKCH-
OB, CYIb(UIOB U METATINUECKUX YaCTHI]
HUKeJs, IOCTYHAIOIUX B OPTaHU3M C
BIIbIXaeMbIM BO37yXoM (29,39).

B pomonHeHue K yxXe yIOMHHAaB-
nIeMycsl paHee IpefBapUTEeIbHOMY HC-
CIIE[IOBAHUIO PEHPOAYKIUOHHOIO 3[0-
poBbd paboOTHUI padUHHUPOBOYHBIX
npousBofacTB B Monueropcke (34, 35),
BecHOM 1996 r. B OT/IeJIeHUN TTIOBTOPHOTO
pacduHupoBaHUS OBIIM NPOBEJEHBI
OLICHKM MHAVBUYaJIbHBIX 3KCIO3UINOH-
HBIX 103 U OMOJIOTHYECKUIl MOHUTOPUHT
(7). 7151 3aMepoB 3aMbUIEHHOCTH BO3/IyXa
Ha pabouux MecTax HPUMEHSIUCh HH-
AMBUNlyaJIbHbIE TPOOOOTOOPHUKH KOHCT-
pykiun MHCTUTYTa NPOU3BOACTBEHHON
mequnuabl (MIIM); OMHOBpEMEHHO JIIst
GoJiee MOJIHON XapaKTEePUCTHKH COCTaBa
BJIbIXa€MbIX a3P030JIell UCIOIB30BATHChH
UHIUBUAYaJIbHbIE IbIJIEBbIE CIEKTPOMET-
ps1 MUTICM, pa3zpabGoTaHHbIE TEM Xe
UHCTUTYTOM U HO3BoOJsIoNue fnudde-
pPEeHIUATBHO OLEHMBATL MAacChl BAbIXae-
MO, TPYHOU ¥ aJTbBEOJISIPHO (PpaKIHil.
CoOupaemasi CIEKTOPMETPAMH BfibIXae-
Masi (ppakuusi ofiBeprajach 3aTeM XUMHU-
YeCKOMY U [UCIEPCHOHHOMY aHAJIU3Yy.
st mocnegoBaTeIbHON XapaKeTPUCTH-
KM XUMH3Ma a39PO30JIbHOI B3BECHU 110 Me-
toxy 3arku u fp. (39) 6pu1a pazpaborana
MUHUATIOPU3UPOBAHHASl BEepCUsl CTaH-
napTHO# ammapaTypsl (8,40), mo3BOJIS-
I0Iasi ONEePAaTUBHO OMIpPENeNsTh BOJO-
pacTBOpUMBIE, CyIb(UAHbIE, OKCUAHBIE U
MeTaJIn4ecKe KOMIIOHEHTHI B adpo-
30ibHON cMecu. ITo utoram padoT BbI-
SIBUJINCh TPU HEOXHUJaHHbIE OCOOEH-
HOCTH cocTaBa paboueil arMocdepsr: 1)
B Iexe MNUPOMEeTalIypruieckoro
nepefiesia 0OKa3ajaoch BeCbMa 3HAUUTEb-
HBIM cofiepsKaHue BogopacTBopuMoro Ni
(oxomo 2-10%); 2) pabGoTHuku padu-
HUPOBOYHBIX OTAENICHUI INOABEPraluch
HOBBIIIEHHON 3KCIO3UINI K KOOAIBTY,
TOT/la Kak 3arpsi3HeHue Bo3nyxa As, Cd u
Pb 610 Ha MUHEMAJILHOM YpOBHE; 3)
[0 AUCIEPCHOCTH YacTUll JOMUHUPYIO-
I1ast a3p030JIbHAS B3BECh INPEfCTaBlIeHa
Gojlee KpyNHOpa3MepHOH pakiuei,
4yeM epyOHas. Bbll cpenaH BBIBOJ, YTO
MapKepoM COfiepKaHUsI BOTOPACTBOPHU-
MBIX CyO(paKIuil HUKeJsl 1 KoOalIbTa BO
BJILIXa€MOM BO3/IyXe MOXKET CIIy>KUTh CO-
IepKaHue 9TUX 3JIEeMEHTOB B Ipodax
Moun. CpaBHeHHE MOJYYECHHBIX Pe3yJlb-
TAaTOB C MEXKAYHAPOAHBIMU CTAHJAPTaMU
U TUNOBBIMHU 3KCIO3UIMOHHBIMU 103aMHI



JaJlo OCHOBAHUS ISl 3aKJIIOUEHUS], YTO
Ha «CeBepoHHKele» pabouue TPYAATCS
B YCIOBHAX HOBI)IIlIeHHOfI MIpOU3BON-
CTBEHHO! BPEJHOCTH.

B mae-utone 1999 r. 6b110 Ha
«CeBepoHuKeage» OBIIO HpOBefeHa
OIIEHKa BPEHOCTH YCIOBHH TPy/a B Mefi-
HOM ITPOU3BOJICTBE, KOTOPOE, KaK U HUKE-
JIeBOE, BKITIOUAET [IBA OTAEJIEHUSI — TUPO-
MeTaJIyprudeckoe u 3jekTpopadu-
HupoBaHus (8). B aToM ucciegoBanun
BIbIXaeMas, TpyJHas U ajbBeOJIIpHAas
a3po30JIbHbIE (PPAKIUH NBIINA OJHO-
BPEMEHHO ONpPEeISIUCh ¢ MOMOUIBIO
nmpo6oOTOOPHUKOB THIa «Respicon», Ko-
TOPbBIMH YKOMIIJIEKTOBbIBajach CICII-
ofiexkaa UCHbITYeMOH Ipynibl paGOTHH-
KOB. HOCKOIII)Ky METOJ BbIIIICJIaYNBaAHUA
no (8) HeappeKTUBEH MPUMEHUTETHHO
K ad9pO30JIbHBIM KOMIIOHEHTaM MEIHOI'O
MMPOMU3BOJICTBA B TAHHOM HCCJIEJOBaHUU
OIpeJeNsIICh TOJIBKO BOJOPACTBOPHU-
Mbl€ U HEepacTBOpHUMbIe cyO(dpaKkIuu.
Kpowme Toro, n3amepsiiach KOHIIEHTpaust
B BO3JlyXe LE€XOB JIETYYUX TUPUIHBIX
COeMHEHNI MeTatonunoB As, Sb, Se u
Te, a Takke cofiep>kaHNe KpeaTHHUHA,
Cu, Ni u Co B Moue paOOTHUKOB METHOT'O
npousBoficTBa. PesynbTaTsl obcnenosa-
HUS MOKa3alin, YTO YPOBEHDb IKCIO3UINU
K MEeH ¥ HHUKEII0 y pabo4nux MEHOro
MMPOU3BOJICTBA BECbMa BBICOK, B TO XK€
Bpemst cootHouienne Cu/Ni, B oTinnune
OT HHUKEJIEeBbIX L[€XOB, 3[leCh ropas3ao
BBbIIIIe ¥ JocTUraeT 19 nus BogopacTBo-
PUMBIX coefiuHeHU 1 12,5 11 HepacTBo-
pUMBIX cyOdpakuuil; 3arpsi3sHEHIE BO3-
nyxa Co, Cd u Pb gocraTouHo HU3KOE.
Konnentpanust BogopacTBOPUMBIX cOe-
nuHeHunn Cu u Ni B atmocdepe nupo-
MEeTaJUTypruueckoro oTaeseHns (1ex or-
paskaTeJabHON MJIABKU MEJIHbIX KOHIICH-
TPaTOB) JOCTATOYHO BbIcoKa. Cpeau rupi-
PU/IOB JIMIIb KOHIEHTPAISI COCIMHEHUI
As u Se npesBbIlIanga YyBCTBUTEILHOCTH
aHaJim3a y BCEX UCIIBITYEMBIX, XOTs HECKO-
TOpPOE NPEBLINIEHUE CPEAHErO YPOBHS
SeH, n GbLTIO OTMEYEHO y COOPIIMKOB
AHOMHBIX IIJIaMOB, a AsH3 — y pabounx
KaTOJHOTO yJacTKa 3JIeKTPOJIU3HOrO Iie-
xa. Kak 1 Ha HHMKeJIeBOM IPOU3BOJCTBE,
OCHOBHasl cyOgpaknus a3po30JbHBIX
JacTuil uMejia pa3sMephbl, BbIIIIE BEPXHETO
npejesa rpyaHon cyogpakiyum; yCIOBHO
aTa YKpyINHeHHas cyOgpakius Ha3BaHa
IKCMPAmMopaxaabHoli M 1O ONpefelie-
Huto ee macca I =rf, —f . Cnenyer, op-
HaKO, 3aME€TUTH, YTO CpEJHUEC OLECHKU
KOHIIEHTpaUuil TPyJHOHN U albBEOJIsIp-
HoW cy6gpakuuit (40 u 20% cooTBeT-
CTBCHHO) 31€Ch 3aMETHO BBIIIC, YEM B HU-
KEJIEBBLIX IEXax.

HecMoTpsi Ha TO, UTO TIOKa3aTeH
aHaJIM30B MOYH ellle He 10 KOHIIAa He 00-
paboTaHbl, OCHOBHbIE BBIBOJIBI MO JlaH-
HOMY HCCJIC[IOBAHUIO COCTOSIT B TOM, YTO
aHaJIM3 MOYM HE MOXKET CIIY>KUTb TOCTO-

BEPHBIM OMOJIOTUYECKUAM MapKepoOM JIbI-
XaTeJIbHON IKCIO3UIUU K Menu. B mpo-
TUBOIIOJIOKHOCTb 9TOMY, AJIsI HUKEIIA
KOHIIEHTpaliun B MOY€ U B BOJOPACTBO-
pUMOH  (ppaxIuu BO3AYIIHBIX a3p030IIei
XOPOILIO KOPPENUPYIOTCS.

B utone 2001 6butm 006cefoBaHbI
OCTaJIbHbIE TIPOU3BOJCTBEHHLIC NTOAPa3-
nenennst «CeBepOHHUKENsI», a UMEHHO:
ex cemapanuu (aHIITEdHA U IIeX
kapOoHunsHOro Hukens. Kpome Toro,
JAOMOJIHUTEIbHO ObLIN OOCIEeNOBaHBI
npepnpustus «Iledyenranukens» B IT.
Banonsapusiii 1 Hukens Mypmanckoi
00J1acTH, e OCYILECTBISIOTCS CTAfuU
MEPBUYHOr0 OOOTaleHusl CyJab(MUIHBIX
PyA, PYAHOH IJIaBKU U NPOU3BOJCTBA
¢aitHTerHa. B mponecce o6cnenoBanus
XAMHUYECKOMY aHanu3y mo metoake (39)
HOJBEPTAINCh BCE a’dPO30JbHbIE CyO-
¢pakuuu : Babixaemasi (mpoObl coOU-
pajuch ¢ MOMOUIBI0 NPOGOOTOOPHUKOB
tuna «MIIM» n «Respicon»), rpyaHas
(«Respicon») u anbpBeossipHast («Respi-
con»). Ha oTyiennbHbIX pabounx yqacTkax
HUKeJIeBOro Mpou3BojcTBa Ha «CeBepo-
HUKeJe» ObLIN MPOBENCHBI TaK>Ke 3aMe-
PBI 3JIETPOMArHUTHBIX MOJIEH, a B IeXe
KaPGOHHHbHOFO HUKEJIsT Ipu nmoMouun
ApEeBEeCHOYTOJNIbHON TPYyOKU B KOMOHU-
Hanuu ¢ npob6oor6opHukom UIIM
NOIOJIHUTENILHO 3aMepeHa KOHLEHTpa-
nyst JIETYInuX COG):[I/IHCHI/Hjl HUKEJISI B pa-
6oueit atMmocepe. YpoBHu CO Takke
ObLIN U3MEPEHbI PAabOUUM IEPCOHATIOM
C MOMOIIBIO CEHCOPHBIX NaTYUKOB IIPsi-
MOJl peakIii CO CUNTHIBAEMBIM IU(pPO-
BBIM Tabu0. Bee annble mo 3amMepam Ka-
yecTBa BO3AyXa ObLIM 00pabOTaHbI CTa-
TUCTUYECKUMU METOIaMU, COOTBETCTBY-
omue Hy6J’[I/IKaL[I/II/I TOTOBSTCA K II€CYaTH.

Bosppamasics k npobieme usyue-
HUSL COCTOSIHUSI PENpPOJYKTHBHOIO
3M0pPOBbs paboOTAOIKUX B HUKEIEBOMN
NPpOMBIIINIEHHOCTU, MOXHO CcJeJaThb
crefyolee 3akIoueHne o01ero miaxa,
BBITEKAIOIlee M3 aHAIU3a JAHHBIX IO
UCCIIEJOBAHUIO COCTaBa BOJOPACTBOPH-
MBIX a3PO30JIbHBIX (PpaKIUil NPOU3-
BOJCTBEHHOH aTMOcepbl U MOUYH paboT-
HUKOB OCHOBHBIX IIeX0B. B nexax pacu-
HUPOBaHUA METU U HA NMOJATOTOBUTEJIb-
HBIX Ilepefiellax HUKEJIeBOro IMPOU3BOA-
cTBa (OGoraljeHne pyj, JIeKTPOIIaBKa
KOHIICHTPATOB, NOJIyYeHNEe (panHIITEe-
Ha) ypoBeHb akcro3unun K Ni n Co oTHO-
CUTEJNIBHO HU3O0K, a pe3ylbTHpYIOLee
3arpsi3HeHHe OpraHu3Ma HHUKeJeM MOX-
HO CUUTATh HU3KUM M YMEPEHHBIM, a
KobanbTOM — HM3KUM. HampoTus, B 1e-
Xax BTOPUYHOI'O Iepeaeia HUKEJIEBbIX
KOHIEHTPATOB U paMHUPOBAHUS HU-
Kellsl 9Kcno3uys K Ni umeeT yMepeHHBII
10 BBICOKOTO YPOBEHbB, a 3KCIO3UIUS K
Co - HU3KHUII 70 yMepeHHOro. B pamkax
IpefCTaBICHHON FeHepalu3aluyl UHI-
BUAYaJIbHBIC Baprualu 9KCIO3NINUN 3aBU-

CAT OT xapaKTepa BBIITOJIHSIEMBIX HpOI/I3-
BOJICTBEHHBIX OTIepaIlHl.

ypOBHI/I QKCIIO3UIUU K HUKCIIIO
ObLIM PAaHXXHMPOBAHbI Ha TPU KaTEropuu
- 6a3086blil, HU3KUIL U B8bILCOKUIL, TIOCIIE
Yero mo mMarepuaigaM MeJUIHUHCKOU
CTATUCTUKHU ObLIO NMPOAHAJIU3UPOBAHO
pacrmpejelieHre 0 KaTeropusM BcCeX
ciydaeB HOPMalIbHOUW MPOJIOJIKUTEIb-
HOCTH O€PEMEHHOCTH U POJIOB B (PU3HO-
Jornyeckue cpoku. Ha ocHoBaHMM 3THX
JaHHBIX ObLIA COCTABIICHA MATPHIIA MTPO-
(peccnoHaNbHBIX 9KCIO3UIINN, YTO OYCHb
00JIerYniIo JajibHEenIIee NpOBEeJCHUE
UCCIIEIOBAHUI PENPOYKTUBHOTO 3710~
poBssi paboratomux (38). Beuio moka-
3aHO, K IPHUMEpY, YTO HanboJiee BhICOKUI
ypOBeHb QKCIIO3UIUN K MAarHUTHBIM IIO-
JISIM IMEET MECTO B OJITEJICHUSIX SJIEKTPO-
IJIaBKHU, a MaKCUMaJIbHbIC CTAaTHYCCKHUEC
MAarHUTHBIC ITOJIS XapaKTeprI IS TIOME-
LICHUN C 3JIEKTPOJIM3HBIMUA BAHHAMM, OI-
HAKO BCE 9TU YPOBHY OKa3bIBAOTCS OJIN3-
KHNMU UJIN fa>XE€ MCHbIIIUMH, YEM Ha COOT-
BETCTBYIOIIMX pa00YMX y4acTKax HHUKe-
neBbIX npegupusTuil Hopseruu, cunraio-
IIUXCs BIIOJHE 6J'IaI‘OHOJIy‘IH])IMI/I B
OTHOIIIEHNU PHUCKA HapyLIEHUI penpo-
):[yKTI/IBHOI‘O SHOpOBbﬂ. HOIIy‘IeHHI)Ie Ha
OCHOBE ManI/IIII)I 3HAaHUA O KapTI/IHe
pacnpepeeHns BpEHbIX YCIOBUN, KakK
n yHOMﬂHyTbIe paHee CBEICHUSI O HU3KUX
WJIN NCYe3aruic MajabIxX KOHL[eHTpaL[I/IﬂX
B pabouell cpefie TaKUX MPU3HAHHBIX
PEeNpOAYKTUBHO/2MOPHUOTE€HE THIECKUX
ToKCcHMHOB Kak As, Cd u Pb, mo3poisiioT
n36exaTh MHOTUX OMIMOOK ¥ IyTaHUI[bI
B BOIPOCAX OLEHKH PEHPOJYKTHBHOTO
310poBbst padoTtatomux (36). C apyroi
XKe CTOpOHI)I, BBIABIICHHUE B IEXE
Kap60HI/IJ'[bHOI‘O HUKEJIA HepI/IOJII/I‘{eCKI/IX
BCIIJIECKOB koHneHrpanuit CO u
PHUCYTCTBUE B BO3AYXE JIETYUUX COC/IU-
HeHuil Ni, IpeJicTaBICHHBIX CKOpee Bce-
ro napamu TeTpakapOOHuiIa, MpHUBIIEKa-
OT 0c000¢ BHUMAHKE B CBSI3U C 9KCTpe-
MaJIbHO BbICOKOfI TOKCHUYHOCTBHIO yKasaH-
HBIX BpPEJHBIX KOMIIOHEHTOB paboueil
aTMocdepsl.

ITonpoGHoe mcciegoBanue cocra-
Ba W CBOWCTB IbLJICH, KOJUIEKIUS 00pas-
OB KOTOPBIX ObIJIa COCTAaBJIEHA B XOJie
oGciefnoBaHust pabodeil aTMocepsl
NPOMU3BOACTBEHHBIX I[eX0B «CeBepo-
HUKEJIs», PacClIupUiIO HAIIK IPEACTaBIIe-
HUS O (PU3MYECKON mpupoye, MopdoIo-
Ty 1 XuMunus3me HpOMI)IIlIHeHHbIX aapo-
3o0leil B MeTaiyprun. M3ydyeHue aTux
YaCTHI[ METOJAMH 3JICKTPOHHON MUKPO-
CKOIIMU, PEHTTEHOCTPYKTYPHOTO aHa-
JiM3a W JIOKAJIIbHOT'O MHKpOAHalu3a I0-
3BOJINJIO BBLISIBUTH FeTequ)a:‘}HOCTb qac-
Tun Ha HaHoyposHe (1, 11, 12). K
npuMepy, HUKeJbcofepKaniue (asbl B
a’po30JIsAX M3 Ilexe OOKura m ario-
Mepa].[I/II/I OKaTI)IIlIeﬁ n U3 OTACIICHUA
MPOU3BOJICTBA AHOJIOB, BKJIIOYAET Me-
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rannunyeckuilt Ni, 6ynzenut NiO, Tpe-
soput (Ni,Cu)Fe,O,, xusnesymput Ni.S,
u roanesckut (Ni,Cu),S,, a Takxe opro-
pom6uueckuit NiSO, TTockonbKy Bapua-
6empHOCTh ()a30BOr0 COCTaBa a9PO30Iei
OuYeHb BEJIMKA, HOSBISIETCS COOIa3H
3a9BUTh, YTO 3KCIHO3ULUSA K «UUCThIM
cyGcraHIusiM» (T.€. YacTHIAM, COfiepXKa-
IIAM TOJIBKO OffHY (ha3y) MCKIIIOUHTEIb-
HO pejKa Jlaxke Ha HaHOMAacCUITaOHOM
ypoBHe. OTcyTcTBHEe 060C00IEHHBIX ha3
OIIpEJIeIEHHOI'0 XMMUYECKOT0 COCTaBa U
IPOCTOH CTEXUOMETPUH yKa3bIBAET HA TO,
YTO B PeajbHObIX IPOU3BOJCTBEHHBIX
00CTaHOBKAaxX HE CYIIECTBYET 9KCIO3H-
IIUU K «YUCTHIM HUKEJIEBBIM CYJIb(UaM»
W «ONpEieICHHbIM HUKEJIEBbIM OKCH-
IaM». DTOT BbIBOJ| HIMEET BasKHOE IIPaKTU-
YyecKoe 3HAaYeHHe ISl TOKCUKOJIOTHH,
IOCKOJIbKY OH OTPaHUYMBAET IIPOEIHUPO-
BaHUE Ha NPOU3BOJCTBO MOJAEIBHBIX
OIBITOB C >KMBOTHBIMH, BJbIXaIOL[UMU
a3pO30JI C YUCTHIMU HUKEJIECBBIMU CUH-
TeTH4YecKuMHu coenHeHusiMu (21-23).

3akno4vyeHne

IToppITOXMBAS PE3yIbTATEI, OTME-
THM, 9TO KOMIITIEKCHAsI TPOTpaMMa OIleH-
KW BPETHOCTH YCIIOBUI TPY/a, ONMCAHHAS
B IaHHOM CTaThe, MOXKET OBITH MCIIONB30-
BaHa He TOJIBKO IS HCCIEeTOBaHUS IPOG-
JIeM PeIpORYyKTHBHOTO 3I0POBBS paboT-
HIKOB METAJIypriH, HA W IPH JTIOOBIX
WHBIX SIHEMUOIIOTHYECKAX UCCIE0-
BAaHHUSX MOCIEACTBUN IS 3TOPOBBS
Tpy/la Ha ONPEJeIEHHOM MPON3BOJICTBE
(36).

ITogo6HO BCeM HUKEIEBBIM Me-
TAITypru4ecKuM KoMOuHaT™M Mupa (23,
24), aukeneBoe mpomusBoactso B OAO

«CeBepoHukeiab» B MoHUeropcke xa-
paKkTepu3yeTcs MOBBIIICHHBIM YPOBHEM
OHKOJIOTHYECKOMl 3a00JeBaeMOCTH pec-
HNUPaTOPHBIX OpraHoB padoraromiux (35).
MaccoBast JoJIsl BAbIXaeMO# a3p030Jib-
HOW (ppakuuu, a euie Jydme - JOJs
9KCTpaTopakalbHOU cyOdpakuuu B
IbUIEBOH KOMIIOHEHTE IPOU3BOJCTBEH-
HOH aTMOc(epbl MOXET CIY>KUTb HaU-
GoJiee yqoOHOI Mepoil it IPOTHO3HOM
OIIEHKU PHCKa IPOSIBICHUSI paKa HOCO-
BOII IIOJIOCTH, a TpyAHas cyOdpakuus 1o
QHAJIOTUH MOXKET CIIYKUTb UHAUKATOPOM
pucKka BO3HUKHOBEHUS paKa JIETKUX, KaK
970 ObLIO NMOKa3aHO Bbile. Kpome Toro,
rpyAHast (Ppakuust CIy>KUT HHAUKATOPOM
pucka OpOHXHAIBHON aCTMbI U OPOHXUTA.
OO0beMbl alIbBEONSIPHON cyOdpakIuu
MOZKHO UCIIOJIb30BaTh B KAUECTBE yKa3a-
HUI Ha HAJMYME PHUCKA pa3BUTHS (PuO-
PO3HBIX NIPOLECCOB B JIETKUX, THEBMO-
KOHHO3a U 9M(PU3EMBL.

OmnucaHHble B cTaThe pabOThI MO-
IYT CIYXKUTh IIPUMEPOM TOrO, KaK Cle-
[lyeT OpraHU30BbIBATh U IPOBOAUTD BIYM-
YUBYIO U BCECTOPOHHIOIO OLEHKY BpEf-
HOCTHU IIPOU3BOJICTBEHHBIX YCIIOBUI IpuU
HaJIMYMUYU CIIOXKHOU 9KCIO3ULUY K MeTall-
J1aM ¥ ux coeguHenusiM. Ilpeparaembii
HOAXOJ| IO3BOJISIET HE TOJILKO OXapaKTe-
pU30BaTh UHAUBUAYAIBHYIO 3KCIO3H-
LU0 pa0OTHUKOB K PA3IUYHBIM (PAKTO-
paM BPEHOCTU C Pa3/IMYHbIMU KOHEYHBI-
MU NpO(NaTOIOrHYEeCKUMU NOCIE[]-
cTBUsIMA (OT paka 70 acTMbI M Hapylle-
HHI PEIPORYKTHBHOI chepsl), HO ¥ Au-
epennupoBaTh 3(h(PeKThI, BbI3bIBAEMbIE
OTJENIbHBIMU MeTajlllaMH H COfepKa-
LIYUMU UX COC[AMHEHUSIMU B Pa3IU4YHOM
a30BOM COCTOSIHHU.
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bubnuorpadua (cm. B
AHIIOA3bIYHON BEPCUM CTaTbI)

B nepBoHauabHOM BHJE JJaHHAS CTAThS
O6bI7Ta ONMyOAMKOBaHA HA AHTIHIICKOM
SI3bIKE B KypHayie «DKOJIOTUIECKUI MO-
HETOpUHT», Ne 7 3a 2005 rop, c. 411-415;
nepenevyaTka MaTepHaloB Ha PYyCCKOM
SI3bIKE OCYIECTBJIEHA BIEPBBIE C pas-
pelIeHnsT pefakiim.



Collaboration in the Republic of Karelia;
activity in occupational hygiene

Lasse Lindroos, Esko Sorainen, Esko Rytkénen, Finland

Background for the
collaboration

Collaboration of the Finnish Institute of
Occupational Health (FIOH) with the
Institute of Occupational Healthin Mos-
cow and respective ingtitutes in St. Pe-
tersburg had continued for decades. Af-
ter the breakdown of the former Soviet
Union at the beginning of the 1990s it
was deemed important to continue to
support the Russian democratization and
stabilization processes. Extremely im-
portant it was in the neighbouring areas
of Finland asin the Republic of Karelia,
the Murmansk region, the Leningrad re-
gionand in St. Petersburg. The govern-
ments of Finland and the Russian Fed-
eration drew up acontract of collabora-
tion in the neighbouring areas. It was
approved by both sides on 20 January
1992.

The collaboration in the field of
social affairs and health was one of the
focus areas and occupational health and
safety was spelled out in the contract as
one concrete example. The Finnish Min-
istry of Social Affairs and Health com-
missioned the Finnish Institute of Oc-
cupational Health to carry on the plan-
ning and the implementation of the col-
laboration.

Theactivitieswere started already
in the autumn of 1991 and in January
1992, the representatives of Kuopio and
Lappeenranta Regional Institutes, Pro-
fessor Juhani Kangas and senior expert
Lasse Lindroos visited Petrozavodsk to
discuss the collaboration. The first dis-
cussions were successful, and led to
starting the collaboration in the form of
supplementary training and education of
experts and authorities. The aim of the
training wasto acquaint the traineeswith
the Finnish and European systems.

What has been done?

Thefirst training programme was organ-
ized inthree periods. Thefirst phase was
held asaseminar in Petrozavodsk, on 18—
20 October 1993. The number of partic-
ipantswas 40, mainly physiciansand oc-
cupational health nurses. The course re-
ceived also plenty of publicity intheme-
dia

After the first phase six experts
were selected to further training. The sec-
ond phase was held on 7-18 November
1994 in Finland (Kuopio and Lappeen-
ranta). Three of the trainees were from
the Sanitary and epidemiological centre
(Sanep), two from the Labour I nspector-
ate and one was working as an occupa-
tional health physician at a pulp and pa-
per mill in Kontupohja(Kondpoga). Dur-
ing this phase the trainees orientated
themselves to problems of occupational
health services and how to monitor the
work environment in practice.

The third and the last phase con-
sisted of practical measurementsand sur-
veys in Karelia. The target workplaces
were a pulp and paper mill in Kondpoga
and the Karelian souvenir manufacturing
company in Petrozavodsk. The trainees
designed the measurement strategy and
implemented the surveys, including
measurements under the supervision of
trainers. The equipments needed for the
measurementswere brought from FIOH.
The collected samples were analysed in
Lappeenranta. The field surveys were
made on 27-31 March 1995. The train-
ees prepared the reports which were
checked by the trainers. The evaluation
of the surveys was arranged in Petroza-
vodsk on 19-21 June 1995 and served
as a final session of the first training
course. This was the description of the
kick-off. Thetrust among the partnershad
been established. The collaboration
might proceed.

After the first stage, model work-
places (Kondpoga, Pitkéranta) have been
created. Hearing tests have been made,
experts have been trained on how to map
asbestos in buildings and determine as-
bestos in the building materials. The as-
bestos project was partly financially
sponsored by the European Commission.

The most recent project

The co-ordinator of the most recent
project was Dr. Anneli Pekkarinen with
Dr. Pirjo Manninen contributing to the
planning of the project. The project was
completed at the end of 2005. The final
report will be published in the near fu-
ture. One important part of the project
was connected with risk assessment, in-
cluding occupational hygiene evaluations
in two different and relevant industrial
branches. On the other hand, the aim of
the project was to find out the possibili-
tiesfor creating some data collecting sys-
temto follow up theworking conditions,
numbers of occupational accidents and
the health status of the workers. The
measurements were implemented in the
Karelian Pellet mining company and in
the paper machine manufacturein Petro-
zavodsk.

How to monitor the work
environment in the Republic
of Karelia

There are 8 official laboratory centresin
Kareliaand one independent [aboratory.
Some enterprises have their own labora-
tories, which also control the work envi-
ronment. The centres offer analytical
services to the workplaces which do not
have their own laboratories.

The exposure measurements are
mainly done by the own laboratories of
companies. Thisispossibleonly for afew
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Photo I. Drilling rig
®oTo 1. BypoBaAa ycTaHOBKa

big companies. The enterprises which
participated in this project havetheir own
laboratories and experts.

The laboratories follow the expo-
sure conditions according to their pro-
grammes. The methods on the one hand
and the norms or standards of exposure
conditions, on the other hand, are linked
to each others. The evaluation is made
by comparing the results of the measure-
ments to the corresponding norms. The
Sanitary and epidemiological centre
(Sanep) controlsthe quality of the meas-
urements by carrying out its own meas-
urements and by comparing the results
to those of the enterprises. The Sanep
may approve or disapprove the labora-
tories. Noise and vibration equipments
are calibrated by independent institutes.

Vibration and noise

In the area of physical factors, exposure
to vibration and noise was the main con-
cern in the Karelian Republic. The pur-
pose of the project wasto compare meas-
urement methods and results of the Kare-
lian and Finnish specidlists. In Karelia,
velocity and accel eration of vibration are
measured in decibel (dB). In the report,
the transformation formulas have been
expressed by means of which the deci-
bels can be converted to velocities (m/s)
and to accelerations (m/s?). Thetransfor-
mations presume that the vibration spec-
trum information is in use. In addition,
the frequency weighting of vibration is
different in 1SO- and GOST-standards

which also has to be taken into account.
By using the above-mentioned transfor-
mation formulas, measurement results of
the Karelian specialists can be compared
with the results of the Finnish specialists
and with the limit values of the EU vi-
bration directive (Directive 2002/44/EC).
Detailed examples of transformations
have been presented in the research re-
port.

In the Karelia Pellet, whole-body
vibration was measured in the mine and
noise in the mine, in the maintenance
department and in the concentration
plant. Inthe paper board machine mill in
Petrozavodsk, hand-arm vibration and
noise were measured in the foundry dur-
ing cleaning of castings. Measurement
objects, in the Karelia Pellet, have been
presented in photos 1-4.

The measurement results, carried
out in Karelia Pellet, were the same or-
der of magnitude among both the Kare-
lian and the Finnish specialists when the
measurement situation wassimilar. Inthe
foundry of the paper board machine mill
in Petrozavodsk, the hand-arm vibration
measurement results of the Karelian spe-
cialists were smaller than the results of
the Finnish specialists. This was caused
by different measurement methodswhich
have been described in the project report.

Photo 2.Bucket loader

®doTo 2. [Norpyska pyabl KOBLUOBbIM

B AOObLIYHOM Kapbepe. 9KCKaBaTopoMm
B [OOBIYHOM Kapbepe.
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Photo 3. Belaz lorry
®oT0 3. bonbluerpy3Hbii KapbepPHbIi

Chemical factors

Chemical factorsweremeasured in
the same workplaces as noise and vibra-
tion. The results have been presented in
the reports given to enterprises. The
chemical factors measured were among
others quartz (total and respirable/fine
fraction), respirable dust, welding fumes
and metals in fumes, emissions of vehi-
cles, and solvent vapours. The concen-
trations of quartz were high in the air of
the foundry belonging to the paper ma-
chinefactory. It is also probable that the
concentrations in the mine are higher in
other weather conditions than on the
measuring day. Wet snow was raining
which swept the particles out from the
air very effectively.

Comparing the results obtained in
the project to the results of factory labo-
ratories it may be said that the accord-
ance is sufficient. The methods used in
the Republic of Karelia are suitable for
their purposes. The experts have high
professional skills. In the laboratories,
equipments and other facilities there is
space for development, and they do not
meet the European standards. The lack
of knowledge at thefloor level isevident.
The ordinary workers are not aware of
the chemicals and their hazardous prop-
erties.

Conclusions and development
targets

Small enterprises have neither laborato-
ries nor money for purchasing expert
services. At present, they do not have any
interest or motivation or even knowledge
in that kind of activities. The material
resources of the laboratories are quite
modest according to the western scale.
However, the methods in use are suita-



ble enough for the purposes. The professional skills of expertsand
|abour inspectors are high and they are motivated to their jobs.

Thereisaneed for ahigh standard and well-equipped occu-
pational hygiene unit. Risk assessment should be done systemati-
cally and it should form a sensible foundation for the continuous
improvement of theworking conditions and thework environment.
Training and education of the workers should be started. The co-
operation between employers, employees, experts and authorities
should be strengthened. The information guidance and adviceisa
better approach for developing working conditions than the pun-
ishment. The latter should be used only in severe cases.

department

foundry

Photo 4. Noise dose measurement in maintenance

®oT10 4. OueHKa ypoBHA LIyMa Ha y4yacTKe camocBan
«BbenA3» TexHU4Yeckoro ob6Cny>xnBaHnaA

Photo 5.Vibration measurement of impact drill in the

®oT1o 5. OueHka aKcnosuumm K Bubpaumm pyk npu
paboTe C py4HOW SNEKTPOAPENBIO B JIMTENHOM LiEXE

OnbIT MHTEPHAUMOHANTBHOMO COTPYyAHMYECTBa
B obnacTtu rurneHol Tpyoa B Pecnybnuke

Kapenua

Nacce JinHgpyc, 9cko CopanHeH, OCKO PbITKIOHEH,
®DUHCKMIM rocyaapCTBEHHbIA UHCTUTYT TUrMeHbl Tpyaa

OcHoBbl cOTpyaHMYecTBa

DUHCKUI TOCYJapCTBEHHBI WHCTUTYT
ruruensl Tpyfna (PUI'T) corpymHuyaeT
C aHAJIOTMYHBIMU HAYYHBIMHU YUpexKje-
Husmu Mocksbl 1 Cankr-IleTepOypra
y3Ke He OJIHH JIecsITOK JieT. B Havaie 90-x,
nociie pacnazga ObiBmero CoBeTCKOro
Coro3a, ObIIIO KpailHe Ba>KHO MOJfiep-
3KaTh MPOIECChl AeMOKpATU3ali U CTa-
ounuzanuu B HOBou Poccun.

[ns OunAsTHAIT 0COOYI0 3HAYM-
MOCTBb MMEJIO COXpaHeHHe obpococesic-
KUX OTHOIIECHHU C MPUTPAHUYHBIMA pe-
ruoHamu - Pecmy6nmkoint Kapemmst, Myp-
MaHCKO# ¥ JIeHHHrpafcKoi 061acThIo, a
takxke c Cankr-Ilerep6yprom. C artoit
nenpio 20 ssaBaps 1992 roga mexny ®un-
nsapuen n Poccuiickonn depepanuen

OBLIO 3aKIFOUEHO MEXIIPABUTEIIbCTBCH-
Hoe CoryalieHue o COTPYAHMUYECTBE B
MIPUTPAHUYHBIX 00JIACTSIX.

BsaumoyeiictBue B cepe 31paBo-
OXpaHEHUs U counaanoﬁ 3allUTBI pac-
CMaTpUBaJOCh B Ka4Y€CTBE KITIOYEBLIX
HaIpaBJICHUI TPAHCTPAHUIHOT'O COTPYA-
HHIYECTBA, IO9TOMY B ykazaHHoM Corna-
IIEHUU ObIIN KOHKPETHO NPONUCaHBbI
TJIaBHBIC HallpaBJICHUSI COBMECTHBIX pa-
60T B chepe oxpaHbl Tpyja 1 npogeccro-
HaJILHOTO 310pOBbs. MUHUCTEPCTBO
30PaBOOXPAHEHUSI U COIMATIBLHON 3ally-
Tbl PUHISHANN BO3JIOKMIO HAa PUHCKUI
TOCyHapCTBCHHBIﬁ UHCTUTYT TUTUCHBI
TpyAaa (YHKIUHM OJOBHON OpraHU3aIUu
10 IUTAHUPOBAHUIO U OCYIIECTBICHHUIO
COTPYHUYECTBA C POCCUICKUMU ITapTHE-
pamu.

IToproroBurenpHast pabora 6bu1a
Havara eile oceHbio 1991 r., a B ssHBape
1992 r. mpepcTaBUTENN PETHOHANBHBIX
otnesennit ®PUI'T B Kyonuo u Jlanen-
pante, npodeccop Oxanum Kanrac u
crapumin akcnepT Jlace Jlungpyc, noce-
tunu [leTposaBopck, cronuny Pecny6-
nuku Kapenus, ¢ iesnpio nogpo6Horo 06-
Cy)KJIeHI/ISI HAMCYCHHBIX IIJIAHOB. HepBbIe
[eperoBOpbI NpOLUIH ycrnemHo. s Ha-
yajia ObLJIIO PELICHO MPOBECTU AOMOJ-
HUTEJIbHOE OOyYEeHHUE CIEIUAIUCTOB U
yIpaBJeHLEeB B cpepe TUrueHsl Tpyja,
9TOOBI 03HAKOMUTE UX C OCOOEHHOCTSIMU
(pUHCKOM U eBPOIEIICKON CUCTEM OXPAHBI
Tpyja.
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MepBble warn

IlepBas nporpamMma HOATOTOBKH CIIE-
LMAJIUCTOB Oblla pa30UTa Ha TPH 3Tala.
Ha nauvansaom arane, 18-20 oxkTsiOps
1993 r., B IleTpo3aBojicke ObLT IPOBEECH
Hay4HO-IIPaKTHYECKHUIl CEMUHAP, B KOTO-
POM HPUHAIIO yyacTHe okoilo 40 crnenua-
JIUCTOB, IPEUMYIIECTBEHHO Bpayd U
MIIAQIIUI MEAUIUHCKUN IIepPCOHAJI.
MeponpusTue ILUPOKO OCBEIIANIOCH B
npecce.

ITo wuroram cemuHapa OblIn
OTOOpaHbl WLIECTh KaHAHMJATOB [JIs
cTaXupoBKHU B PUHISHAMM B paMKax
BTOPOro 3Talna npoekrta. Tpoe u3 orood-
PaHHBIX CHELMANKUCTOB NPECTABISIN
CaHUTAPHO-3IUIEMHOIOIMYECKYIO CITYXK-
0y, ABOE — HHCIIEKIIUIO 10 OXPaHe TpYyja,
oanH (Bpad-npodmaronor Konpgomosxkc-
KOTO LEJII0JI03H0-0yMaKHOIO KOMOU-
HaTta) — cdepy npodeccnoHaIbHOI O
30paBOOXpaHeHusl. B Teuenue BTOpPoOro
arana, npouepuiero B Kyonuo u Jlanes-
panTe B nepuof ¢ 7 no 18 Hosa6pst 1994 r.,
CTaXKepbl CAMU CMOTJIU OIPENEIIUThCA C
HauOollee UHTEPECHBbIMU Uil HUX TeMa-
MH, JeXaluMmu B cepe obecrneyeHust
6€3011aCHOCTU TPY/Aa, U HO3HAKOMUIIUCH
Ha IPaKTHKE ¢ (PUHCKUM OIBITOM MOHH-
TOPHMHIa pabOYEro OKpYKEHHs.

TpeTuit, 1 nocieHUN 3TaAI MpPO-
€KTa BKJII04all B ce0sl IpaKTUYECKOE IIPO-
BeJIeHHE COOTBETCTBYIOLIETO 00CIE0Ba-
HHS IPOU3BOJICTBEHHBIX OOCTAaHOBOK Ha
npepnpusitusix Kapenuu ¢ ucrnonb3osa-
HHUEM METOJMK M annapaTypsl, Ipejoc-
tapneHHbIX PUI'T. B kauecTBe 06 bEKTOB
uccjefoBanus ObLId BbIOpaHbl KoHpo-
MOXKCKUH LEJUTI0JI03HO-0yMakHbIN KOM-
6unat u ¢pabpuka «Kapesabckas kepa-
muka» B IlerposaBopcke. Ilox pykoBon-
CTBOM (PUHCKUX HACTAaBHUKOB POCCHUIIC-
KH€E CIEeNMaNUCThl, IPOXOJsILIUE Hepe-
HOJAFOTOBKY, CAaMOCTOSITEJIbHO pa3pada-
ThIBAJIU CTPATETrUI0 0OCIEeNOBAHUSA U
HPOBOJUIN COOTBETCTBYIOIIUE KOHT-
pOJIbHBIE U3MEPEHUS B PEANIbHOU Cpefie.
Oro6paHHble IPOObI aHATU3UPOBAIIUCH
B otyieniennn PUI'T B Jlanenpanre. OO6-
clefoBaHle 00OUX HMPeJUpUsSTUI ObLIO
nposeaeHo 27-31 mapra 1995r., no ero
UTOraM Ha CyJl HACTAaBHUKOB ObLIM IpEf-
CTaBJIEHbl OTYETHI IO NPHUHATOH B PuH-
JsiHAuU popMe, a o0LIMe UTOTH Kypea Ie-
pEenoAroTOBKU ObLIM MOABEJEHBI HA 3a-
KJIIOUUTEJIbHOM CEMHMHApe yYaCTHUKOB
nuIoTHOro npoekrta B IleTpo-3aBojicke
19-21 urons 1995r.. PedynbraTsl npoekTa
ObLIM OLEHEHb! KaK BeCbMa OOHaJIeXKuU-
BaloUIle, OHU IO3BOJUIM YCTAaHOBUTH
JOBEPUTEIIbHbIE B3aUMO-OTHOILIEHUS
MEXJY YYaCTHUKAMHU, YTO SIBUJIOCH 3aJI0-
rOM JallbHEHIIEero pa3BUTHUS COTPY/HU-
YeCTBa.

3a 1epBbIM NMUIOTHBIM IPOEKTOM
HOCJIEIOBAJIM COBMECTHBIE Pa3pabOTKU

THIIOBBIX MOfiesIiell pabounux MecCT AJIs
Konponorn n IlutkspanTsl, ucciegona-
HUS IO BO3JICHICTBUIO IIIyMa Ha CIyX, Ie-
PEIOArOoTOBKA 3KCIEPTOB MO KOHTPOIIIO
IpUMEHEeHNs acOecTCofiepXKalluX MaTe-
PHUAJIOB B CTPOUTEIBHON UHAYCTPUU, IPU
9TOM acOeCTOBBIN NMPOEKT MOIyUml (hu-
HAHCOBYIO IOJiepXkKy OT EBponeiickoit
Komuccun.

COBpeMeHHOG COCTOAHKE
coTpyaHn4ecTBa

ITocnegHuil U3 MHOTOYUCIEHHBIX COB-
MECTHBIX IPOEKTOB ObLI 3aBEpLIEH B
koHnue 2005 roga u B Gmizkanem Oyny-
LIeM €ro pe3ylbTaTbl OyAyT OnyOGJIMNKO-
BaHbl. KooppuHaTopoM npoekTa Oblia
1-p AnHenu [1ekkapuHeH, a B pa3pabOTKy
nporpaMmbl pa6oT GOJBUION BKJIAJ
BHecna J-p [Mupbo Mannunen. OpHoi
13 [JIaBHBIX 3ajay MPOEKTa sBJIsach
IPOTHO3HAs OlleHKa PUCKOB, 00YCIIOB-
JIEHHBIX PEaJIbHBIM IIOJIOKEHUEM el B
obecredyeHuu TUTUEHbl TPya B ABYX
BeJyLUX CEKTOpPaX HPOMBIIIIEHHOCTU
Kapenuu — noGbrue Xele3HbIX Py U
MamuHocTpoeHuu. C Apyroi CTOPOHBI,
LENbIO IPOEKTA ObLIIO U3bICKAHUE OOIIUX
HOAXOM0B K (hDOPMUPOBAHUIO KOMILIEKC-
HOUl cucTeMbl cOOpa U HaKOIICHUS [JaH-
HBIX, HA OCHOBE KOTOPOU B [Ja/IbHEHUIIIEM
MOXKHO Ob17I0 Obl IPOBECTU MUCCIEJO-
BaHUE B3aHUMOCBS3EI MEXK]y YCIOBHSIMU
TpyAa, TPaBMaTU3MOM U COCTOSIHHUEM
npoeccuoHalbHOIO 340POBbs. B Ka-
YECTBE THUIOBBIX TECTOBBIX OOBEKTOB B
[IaHHOM IPOEKTEe ObLIM U30paHbl TOPHO-
pyanas komnanusg OAO «Kapenbckuil
okarbi» (r. Kocromykma) un 3A0
«[TerpozaBopckMAILL», kpynHenmii B
Poccun npoussoguTens 060pyLOBaHUS
[UISL LEeJUTI0JI03H0-0yMaKHOU IIPOMBIIII-
JIEHHOCTH.

CuncTtema MoHMTOpWHra pabo4en
cpenpbl B Pecnybnuke Kapenua

B Kapenuu peiictBytoT 8 rocygapcTBeH-
HbIX 1a0OPAaTOPHBIX LEHTPOB U OJHA
He3aBucuMasi Jaboparopus. Hekoropsie
IpeIpUATHS UMEIOT COOCTBEHHbIE Ja-
6opaTopun, obecrneuynBaromue KOHT-
poub KauecTBa padoueir cpenbl. LleHTph1
pacrnosararoT 6oJ1ee HIMPOKUMHI BO3MOXK-
HOCTSIMH ISl aHAJIU3a MIPOU3BOJCTBEH-
HBIX OOCTAHOBOK M TpefJIaraloT mpef-
NPUATUSM T€ BUABI YCIIYT [0 UHCTPYMEH-
TaJbHOMY KOHTPOJIIO paboyven cpefbl,
KOTOpbIE NPEANpUsITHE He MOKET OCyIIle-
CTBUTH CBOMMHU CHJIAMMH. OIICHKa 9KCIO-
3UIUOHHBIX MapaMeTpoB pabouero
OKPY2KEHUs B OONBIINHCTBE CJIy4acB BbI-
MOJIHSIETCSI COOCTBEHHON CITY>KO0H KOM-
MMaHWUU, OTHAKO MO3BOJIUTH ceOe 3TO MO-
TyT JIMIIbL HEMHOTHE KPYIHBIE NPEAIpU-
ATUA. KOMHaHI/II/I, BOBJICYCHHBIC B OIIUCHI-
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BaeMbI IIPOEKT, OTHOCUJIIUCh NMEHHO K
9TON KaTeropuu INpefnpusTUil U pac-
noJjiaraju coOCTBEHHBIMU J1a0OpaTOPH-
SIMA U ONBITHBIM MEPCOHAIIOM, 3aHSATHIM
B cny>1<6ax OXpaHbl U TUTUCHBI Tpyaa.

ITo cnoskuBLIEHCS TIPAKTUKE, OIICH-
Ka BPEeJHOCTU YCIIOBUII Tpy#a Ha Ipef-
TPUATUAX OCYIIECTBIISACTCA COOCTBEHHBI-
MU ci1y>k0aMU OXpaHbl TPyja IO UMH XKe
pa3paboTaHHBIM IPOrPaMMaM B COOTBET-
CTBUUM C YTBEPKJACHHBIMU METOIaMU U
HOpMAaTUBaMH JJIsl KaXXION OTPaCIH.
OneHka KayecTBa pabouer cpejbl Ipo-
U3BOJIUTCS NMPU 9TOM IIYTEM COCIIOCTaB-
JICHUSI MOJYYEHHBIX KOHTPOJIBHBIX
3aMepOB C OTpacieBbIMU CAaHUTAPHO-
TUTUCHUYECCKUMU CTaHAapTaMu U HOP-
Mmamu. JocymapcTBeHHBIE I[€HTPBI
CaHUTAPHO-3MUAEMUOJIOTHUECKOrO Hafl-
3opa (COC) OCyIIeCTBISIIOT KOHTPOIb
REsITeIbHOCTH 3aBOACKUX CIYKO, IpO-
BOJIsA CcOOCTBEHHBIE KOHTPOJIBHBIC U3ME-
pEHUS ¥ CpaBHUBAs NIOJIYYEHHBIE PE3YJIb-
TaTbhl C MTaHHBIMU MPOU3BOJACTBCHHLIX
na6oparopuii. Cnenpanuctst C3C MoryT
aTh IMOJIOKUTEJIBHOE WU OTpULaTC/Ib-
HOE 3aKJII0UYeHHe O paboTe BEOMCTBECH-
HBIX J1a00OpaTOPHUil ¥ JOCTOBEPHOCTH IIO-
nydaeMmonl umu uHgopmanuu. Cepru-
¢uxkanus obopygoBaHusl IO YPOBHAM
1mymMa ¥ BUOpanuu MNpOBOJUTCSA HE3aBH-
CUMBIMHU JIMIIEH3UPOBAHHBIMU OpraHu3a-
LUSIMHU.

Bubpaunsa n wym

B Kapenuun x HauGonee 3Ha4u-
MbIM (pU3NYeCKUM (paKTOpaM BPEHOCTH
MPUHSTO OTHOCUTH BHUOPAIMIO M IIyM,
MIO3TOMY OJIHOM U3 3ajiay MpoeKTa ObLIO
CpaBHeHHUE (PUHCKUX U POCCUICKUX METO-
OB OLIEHKH IKCIO3UINU K 3TUM (pakTO-
pam. B Poccun, Hanpumep, mapaMmeTpsl
BUOpamuum u3MepsoTcs B penubenax
(nb), moTOMY B OTYETE IO MPOEKTY IS
COMOCTAaBIIEHUsS MAaHHBIX MPUILIOCH
BBIBECTH CIIEIMAJIbHbIE (POPMYIIBI IS
MIPUBEJICHHUS PE3YJIbTATOB, BhIPASKEHHBIX
Mo pycckou Tpagunuu B 1B, Kk opme
NpeJICTABJICHNs] MTaHHBIX, IPUHITON B
PUHISHANN C yKa3aHUEM CKOPOCTH B M/C
" ycKopeHuss B M/c’ D10 mpeobGpaszo-
BaHHUE NpeJIoJiaraeT 3HaHNe YaCTOTHOTO
criektpa BuOpanun. Kpome toro, mpu co-
MMOCTAaBJICHUN JAAHHBIX CIEyeT YYUTbI-
BaTh PA3JIMYNUs B CTEIICHN BPEHOCTH pa3-
JUYHBIX YAaCTOTHBIX AMANA30HOB, NPH-
MUIChIBAEMbIE UM B €BPOIICIICKOM CTaH-
mapte MCO m B poccuiickom 'OCTe.
IIpumeHeHne BBIIEYHOMSHYTBIX (POp-
MYJ TPUBEJEHUS a0 BO3MOXKHOCTH
CpaBHMBATh PE3YyJbTAThl, IOJYYEHHbIE
POCCHICKMMH 1 (PUHCKUMHU 3KCHEPTaMH,
U CONOCTABJATH UX C HpEAeIbHbIMU
BUOPAIMOHHBIMY Harpy3KaMH, TOMycKae-
MBIMH €BPONEHCKIMU HOPMATHBAMMU COT-
nacHo [Iupextuse 2004/44/ EC. Ilpu-
Mepbl TaKUX COMOCTABIICHUN [IETAIBbHO



PaccMOTpPEHBI B OTYETE 110 IPOEKTY.

B OAO «Kapenbckuil OKaTbIII»
IIPOBEICHbI 3aMephbl BUOPAIMOHHON Ha-
IPY3KH Ha TEJIO Y TOPHOPAaOOYNX, a ypo-
BCHb IIyMa U3MEPHAJICIA B JIO6I)I‘1HLIX
Kapbepax, B OTACJIEHUU TEXHUYIECKOTO
o6cny>kuBaHusl 000Py0OBaHUsI U Ha 060-
ratutebHON padpuke (cMm. porto 1-4). Ha
MalIMHOCTPOUTENbHOM 3aBoje 3A0
«ITerposzaBogck MAIL» oneHuBamuch
napamMeTpbl 9KCIO3UIUH K IIyMy U BHUO-
pauuu pyK y paOOTHHUKOB, BBINOJIHSIO-
IMUX MEXaHUYCCKYIO 3a4YUCTKY I/I3I[C.TII/1171
B JuTeHOM 1iexe (poto 5).

Pe3ynbTaThl H3MEpEHUIT, IPOBEICH-
HbIX crnenuanuctamu Kapenun nu Pun-
asHAUM Ha KomOuHate «Kapenbckuit
OKaThII», B OUHAKOBBIX IIPOU3BOJ-
CTBEHHBIX YCITOBUAX OBIJIA COITIOCTABUMBI-
mu. B nureitnom nexe «IleTpo3aBojick-
MAIIla» 3amepbl BUOPAIIMOHHON HArpy3-
KU, IPOBEICHHBIC KapeJIbCKUMU Cliela-
JINCTaMHM, OKA3aJUCh 3aHMKCHHBIMH 1O
CPaBHEHMIO C OIleHKaMU (PUHCKHUX IKC-
IepTOB, 4YTO 00 BsICHSIETCS pas3janvinusimMu B
HCIIOJIb30BaHHBIX MU METOJaX U3MEpe-
HUUM.

Xumnyeckune akTopbl

XuMnueckue moKa3aTeslru OBIIN 3aMe-
pPEHBI Ha TeX Xe paboumWx MecTax, Ife
POBOAMJIACH 3aMePhI IyMa 1 BUOPAIH.
Pe3ymbpTaThl OBIIN IPEICTABICHBI B OTYE-
Tax, epefJaHHbIX PYKOBOAUTEISIM MPET-
npusiTaid. B oOmMUpHBIN epeueHb u3y-
YEeHHBIX XNMHYECKHX (PAKTOPOB Bpef-
HOCTH BXOJ[WUIN TaKWe KIFOUeBbIe Mapa-
METpBI, KaK cofiepsKaHue KBapua (B 00-
meM o6bemMe paboueit aTMochephl 1 BO
B/IBIXaeMOW TOHKOJWCIEPCHON (dpak-
I ); 3aTBIIICHHOCTH IOMEIIIEHHH C OIeH-
KOW KOHIIEHTpaIuyn BAbIXaeMOu (pak-
U7 TBLIN; COAepXaHNe Ta30B U Me-
TaJUIOB B MCTIAPEHUSIX, BBIIEISIEMbBIX IPH
CBapOYHBIX paboTax; cofep>kaHWe BbI-
XJTOTIHBIX T'a30B W IIAPOB PACTBOPHUTEIEH.
BrIcokne KOHIEHTpAIMK KBapla ObLIN
BBISIBIICHBI B aTMOC(epe JTUTEHHOTO exa
MaIIMHOCTPOUTENBHOrO 3aBofia. B fo-
OBITHOM Kapbepe Ha MeCTOPOXICHUH
SKEIIe3NCThIX KBAPIUTOB, MPOTUB OXKU-
TaHWs, TOBBIIIEHHON KOHIEHTpAIUN
KBapla B BO3yxe He OOHAPYKEHO, YTO
MOXeT OBITh CBS3aHO cO crnenudu-
YECKUMH MOTONHBIMH YCIOBHSIMHA B MO-
MEHT W3MEpEeHMI: OOWIbHBIA MOKPBIN
CHETOIaJ], MO-BUAUMOMY, 3((HEeKTUBHO
BBIMBIBAIl NBIJIEBAThIe YACTHUIBI W3 aT-
Mocepbl Kapbepa.

CpaBHeHHe J[aHHBIX HHCTPY-
MEHTaJbHBIX H3MEPEHNI, MOTYICHHBIX B
XOfie MPOeKTa, C MaTepuajaMu olepa-
THBHOTO KOHTPOJISI, OCYIIECTBISIEMOTO
IPOW3BOICTBEHHBIMH J1a00PaTOPUSIMA,
BBISIBIIIO BIIOJTHE YIOBJIETBOPUTEIHHYIO
COMOCTaBMMOCTD PE3yIbTATOB. ITO AaeT
OCHOBaHHWE [JNs 3aKIIOYEHHS, UYTO

MeTOJ[bI MOHUTOpPUHIa paGoueil Cpefbl,
ucnonbs3zyeMele B Kapenuu, BoiHe oTse-
YalOT COBPEMEHHBIM TpeOOBaHUSAM, a
CIEeLAIUCThI IPOU3BOJCTBEHHBIX CIIYKO
TUTUEHBI TpyRa o6jamaioT OOJbIINM
npodeCcCHOHANBHLIM ONbITOM. Henb3sl,
OJIHAKO, He OTMETHTbH, UTO OCHAI[CHUE
IIPOU3BOJICTBEHHLIX J1a00PaTOPHil Tpe-
OyeT MOJIepHU3ALIHN AJIsl IPUBEJICHUSI €TO
K YPOBHIO €BPOINENCKUX CTAaHAAPTOB.
OueBuAHA TaKXe HEJOCTaTOYHAsI UH-
(OpPMUPOBAHHOCTH paGOTHUKOB HU30-
BOTO 3B€HA O BPEIHBIX (DAKTOPAX MPOU3-
BOJ[CTBA, B TOM YHCJI€ O HOTEHIUAIBHO
OIIACHBIX CBOICTBAX IPUMEHSIEMbIX XUMU-
KaToB.

Ntorm n NnepcneKTuBblI

Ha cdone oTHOCUTENBHOTO 6J1arONONY-
yys B oOeclieyeHUy MUTUeHbl TPyJa Ha
KPYIHBIX IPEJNPUSTUIX OTUYETIUBO
HIpOSIBJISIETCS. HEYJOBIETBOPUTEIBHOE
HOJIOXKEHNE B cpepe MaJIOro U CPEHErO
6u3Heca. MaJble OpeIpUsITUs. He UMEIOT
HU IPOU3BOJICTBEHHBIX JIabopaTopuil, Hu
CPE/ICTB 1JIsl MOKYIIKU COOTBETCTBYIOIIUX
yCIYT y cIelUalu3upOBaHHbIX LIEHTPOB.
B nacrosiiiee BpeMsi OHU HE HPOSIBIISIIOT
HUKaKOU 3aMHTEPECOBAHHOCTU K YIIyd-
LIEHUIO CUTyaluu, 60Jiee TOro, y HuX HET
HU I0JI)KHOW MOTHUBALUY, HU [JeKBaTHBIX
3HAHUH JJIs1 OpraHu3aluy KaKUX-Iu6o
MEPONPUITHI IO YIYUIIEHUIO TUTHEHbI
Tpyna.

MarepuanbHO-TEXHUYECKYIO 0a3y
71a60paTOPHBIX LIEHTPOB MOXKHO OILpEefie-
JIUTb KaK BECbMa CKPOMHYIO B CDaBHEHUU
¢ 3amafHbIM ypoBHeM. HecMoTpst Ha 3TO,
UCIIOJIb3YE€MbIE UMM METO/bI IPOBECHUS
UCCIeOBAHUI BIIOJIHE OTBEYAIOT IO-
cTaBlleHHbIM 3ajjauaM. ClienuaucTbl
1a00paTOPHBIX LEHTPOB M TPYHOBBIX
UHCHEKINI 00JIajaloT BbICOKON KBaJu-
¢ukanuen 1 onpITOM, UX pabora yHoB-
J€TBOPUTENIBHO CTUMYIUPYETCS FOCy-
[apCTBOM.

Jlist ynydiieHust yCJIOBUI TPyja B
Pecnyonuke Kapenus neo6xogumo pac-
LMPUTh CEThb LEHTPOB FUTUEHBI TPY/A,
XOPOLIO OCHAILEHHBIX COBPEMEHHOM all-
naparypoi. CiefyeT opraHus3oBaThb pe-
TYJISIPHYIO IIPOTHO3HYIO OLIEHKY IPOU3-
BOJICTBEHHBIX PUCKOB U CO3[]aTh CIIELUa-
JU3UPOBAHHbIE YUPEXKJIEHUsI, CIIOCOOHbIE
YYTKO pearupoBaTh Ha IPOUCXOJSIIUE B
IPOMBIIIJIEHHOM CEKTOPE U3MEHEHUS U
HOJJIepKUBATh HENPEPBIBHBIN IIpollece
yJyullleHUus] TUTHEHUYECKUX YCIOBUMI
Tpyna. Ha3zpena HeoOxogumocTs Goilee
IOJIHOTO U BCECTOPOHHEro O0yueHUs
pabouux, YTOObI IIOBLICUTh YPOBEHb UX
3HAHUIl O COBPEMEHHBIX TPEOOBaHUSIX K
ruruere Tpyaa. YroObl TOGUTHCS 3TOrO,
HEOOXOUMO YCHIIUTb B3aUMOJEIICTBYIE U
COTPYIHUUECTBO MEXKAY paboTofaTel-
sIMH U paOOTHUKaMU, clelyalucTaMu

CaHHTAPHO-TUTHEHUYECKOr'0 HaA30pa U
OpraHoB IroCyJapCTBEHHOTO YIPABICHHUSI.
CrefiyeT y4uThIBaTh, UTO OOecleyeHne
PaGOTHUKOB COOTBETCTBYIOLIEH UH(POP-
Manued MU JEACTBEHHBIM COBETOM
CIOCOOCTBYET MOBBIIIEHUIO 3(D(HEKTUB-
HOCTH TPYyfia B TOpas3fo GOJbIIEH CTere-
HH, YeM HaKa3aHMUs 3a HapylIeHus TpeGo-
BAaHUN TEXHUKU O€30MaCHOCTH, KOTO-
PBIMH CIIEJOBAJIO ObI IOJIL30BATHCS JIUIID
B HCKJIIOUUTEIBHBIX CITydasiX.
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Northern Dimension

Background

Northern Dimension Partnership (NDP)
is aforum for exchange of information
and a platform for the development of
the Member Countries. It was estab-
lished in 2003, with the Oslo Declara-
tion (www.ndphs.org). The member
countries of the Partnership are Canada,
Denmark, Estonia, Finland, France, Ger-
many, Latvia, Lithuania, Norway, Po-
land, Russian Federation, and Sweden.
In addition, atotal of eight international
organizations are involved in the work
of the Partnership. These arethe Barents
Euro-Arctic Council (BEAC), Council
of the Baltic Sea States (CBSS), Euro-
pean Union (EU), International Labour
Organization (ILO), International Organ-
ization for Migration (IOM), Nordic
Council of Ministers, Joint United Na-
tions Programme on HIV/AIDS (UN-
AIDS) and World Health Organization
(WHO).

In the 2004 meeting of the North-
ern Dimension Partnership, workplace
health and saf ety was proposed as a new
topic for collaboration within the Part-
nership. In 2005, the NDP offered the
Baltic Sea Network on Occupational
Health and Safety an opportunity to act
as an Expert Group of the NDP in the
field of occupational health and safety.
The offer was welcomed by the Annual
Meeting of the Baltic Sea Network in
November 2005, held in Oslo at the be-
ginning of November 2005, and the Ex-
pert Group first discussed the matter in
mid-November 2005 in Stockholm.

Partnership

Suvi Lehtinen

Meeting in Helsinki

The second meeting of the Expert Group
on Socia Inclusion, Healthy Lifestyles
and Work Ahility, of which the subgroup
Workplace Hedlth and Safety is a part,
convened for the second time in Helsin-
ki on 16-17 May 2006. Theother two sub-
groups deal with alcohol issues and ad-
olescents' health. It iseasy to seethat all
these three subgroups have links and
interfaces among themselves.

The purpose of the meeting wasto
discussthe mandate of the subgroups, the
stakeholders in the member countries as
well asintheinternational fora. Also, the
ongoing important projectswill belisted
in each member country. The priorities of

thework for the next 2—-3 yearswereiden-
tified and discussed. All the discussions
were carried out in a very constructive
and good atmosphere.

There were seven representatives
in the subgroup on Workplace Health and
Safety. Countries that were represented
this time in the subgroup were Lithua-
nia, the Russian Federation, and Finland.
Of the international organizations, ILO
contributed to the work of the group.

How we will proceed?

The issues discussed in the NDP meet-
ing will be introduced to the Annual
Meeting of the BSN that is scheduled for
14-15 September 2006, to be held in Tar-
tu, Estonia.

Ms Seija Saana from the Finnish Ministry of Social Affairs and Health opened the
meeting. Here accompanied by Mikko Vienonen, Chair of the whole meeting.
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Congresses

3rd International Conference on
Working on Safety

The Eemhof, The Netherlands
2—15 September 2006

Organizers
The Dutch Ministry of Social affairs and Employment and
the Delft University of Technology
In cooperation with The International Labour Organization and
European Agency for Safety and Health at Work

Contact Information
ATP Congresses & Meetings
PO.Box 11632
2502 AP The Hague, The Netherlands

Tel: +31(0)703766 733
Fax: +31(0)704272 770

E-mail: wos2006@atp.nl

WwWw.wos2006.nl

An International Conference
on Healthy Air — Better Work 2007

Helsinki, Finland
29-31 May 2007

Organizers
The Finnish Institute of Occupational Health and
the Finnish Ministry of Social Affairs and Health

in collaboration with the Finnish Society of Indoor Air Quality and Climate

Main themes of the Conference
* The identification and management of indoor environment
problems at workplaces

 Good practices for solving indoor environment problems at workplaces
 Design and management of good aindoor environment at workplaces

» Work performance, productivity and indoor air
» Well-being and indoor environment at workplaces

Contact information
WorkAir 2007 Secretariat
Finnish Institute of Occupational Health
Ms Solveig Borg
Topeliuksenkatu 41 aA
FI-00250 Helsinki, Finland
Tel: +358 30 474 2900
Fax: +358 9 241 3804
E-mail: workair2007 @ttl .fi
www.ttl.fi/workair2007

World Day
for Safety and
Health at
Work

April 28 isthe World Day for Safety
and Health at Work, an annual event,
intended to focus international atten-
tion on the establishment and promo-
tion of a safety and healthy culture at
work and the reduction of the number
of work-related deaths. The theme for
thisyear was Decent \Work — Safework
- HIV/IAIDS The ILO triple message
on this day was:
o decent work for all
o Safework iskey to decent work and
» HIV/AIDSisaworkplaceissueand
an occupational safety and health is-
sue.

More information on the World
Day, previousWorld Days and on dif-
ferent happenings organized during
and around the World Day can be
found on the ILO website http://
www.ilo.org/public/english/protec-
tion/safework/worldday/index.htm

History of 28 April

In 2003, the ILO began to observe
World Day stressing the prevention of
illness and accidents at work, capital-
izing onitstraditional strengthsof tri-
partism and socia dialogue. 28 April
is also a day the world's trade union
movement has long associated with
commemorating victims of occupa-
tional accidents and disease
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