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Baepenne. TpyaoBast AITEAbHOCTD ITOXKAPHDIX XAPAKTEPHU3YETCS IKCTPEMAABHBIME YCAOBUSIME TPYAA K COTIPOBOXAAETCS KOM-
TIAEKCHBIM BO3AEHCTBIIEM BPEAHBIX H OIIACHBIX GAKTOPOB IIPOM3BOACTBEHHON CPEADI, BKAIOUAIOLIEro $U3HIECKIe, XUMUYECKHE,
OMOAOTHYECKHe U ICHXOPU3HOAOrHYecKie GaKTOPHI, & TAKKE OMACHBIX pAKTOPOB IOXKAPA U UX COIY TCTBYIOLIUX IIPOSIBACHHIL.
XuMimdeckuit GpaKTop SABASETCS OAHHUM U3 BEAYIIHX H IPEACTABASIET 3HAYMTEABHYIO OIIACHOCTb AASL 3AOPOBbSI U SKU3HH ITOXAP-
HbIX. B HacTosiIee BpeMs [IpU CTPOUTEAbCTBE IPUMEHSIETCSI OOABIIOE KOAYECTBO CHHTETHYECKUX IIOAMMEPHBIX MATEPHAAOB,
IIPU TOPEHNHU K TEPMUIECKOM PA3AOXKEHHU KOTOPBIX B BOBAYIIHYIO CPEAY BBIACASIETCS IIMPOKHIT CIIEKTP XUMUIECKUX BEIeCTB,
B TOM YHCA€ CYIIEPIKOTOKCHKAHTHI AUOKCHHBI, 06AQAQIOIINE KYMYASTUBHBIM 3P PEKTOM.

ITeAb MCCA€AOBAHHMSA — TMIHEHMYECKAs OLIEHKA 3arPsI3HEHUS BO3AYIIHOM CPEAbI B 30HE M0XXAPOB OCHOBHBIMU BPEAHBIMH
BeILeCTBAMH, B OIIPEACAEHNUN AUOKCHHOB B BO3AYXE H B KPOBH [IOXAPHBIX C PA3AUYHBIM CTAXeM PabOThL.

MarepnaAst u MeTOABI. [IpoBeAeHBI HCCAGAOBAHHS BO3AYXa HA COAEPKAHHe 7 3arps3HSIOIINX BEleCTB HAa PasHBIX
aTamax ycTpaHeHHs 56 MOXapoB Pa3AMYHON AOKAAM3ALUY C IPUMEHEHNeM KAACCHIECKUX U 9KCIPeCcC-MeTOAOB Ompe-
AeAeHUS. AAsL OLleHKU BAUSIHUS BPEAHBIX XUMUYeCKUX GaKTOPOB Ha OPTaHM3M IIOXAPHBIX OBIAM 06caep0BaHBl 350
YeAOBEK C Pa3AMYHBIM CTAXEM IPOPeCCHOHAABHON AeSTEAPHOCTH, 3aHUMAIOIIMXCS HEIIOCPEACTBEHHO MOXAPOTYyIIe-
HHeM U [IPOBOASIINX MHCIEKIIMIO B PAMKAX PACCAEAOBAHUS HAa MeCTaX IOXApOB. B kayecTBe KOHTPOABHOM TPYIIIIbI
6b1AM 06CcAeAOBaHBI 82 crlacaTeAs.

Pesyabrarsl. Yepes CyTKH II0CAE AUKBUAALIMH [I0XKaPa KOHIIEHTPALIUY GOABIIMHCTBA TOKCHYHBIX IPOAYKTOB FOPEHHSI CHIDKA-
AMCb AO YpoBHeit, 6anskux k ux [TAK, 3a HckAIOUeHHEM AOKCHHOB, BBICOKHE KOHIIEHTPALIUU KOTOPBIX B IPU3eMHOM BO3AYXe Ha
MeCTe II0XKapa COXPAHSIAUCH G0Aee ABYX HeAeAb. BbicOXue KOHIIEHTPALIMI ANOKCHHOB B IIA23Me KPOBH [IOAYYEHBI KaK B IPYIIIIe
0XXAPHBIX, YIACTBYIOLHX HETIOCPEACTBEHHO B IIOXAPOTYIIEHHUH, TAK ¥ B IPYIIIIE IPOBOASIIMX MHCIEKIMIO Ha MeCTe ITOXKapa.
AHaAU3 TOAYYEHHBIX AQHHBIX [I0K23aA 3HAYUMOE YBeAHYeHHe KOHLIEHTPALIE AHOKCHHOB B KPOBH C yBeAUYEHHEeM CTaXa paboTsL.
BoiBoabL. Hecsomps Ha mo, 41mo 0CHOBHbIM Ny MeM NOCHIYNACHUS JUOKCUHOB 6 OP2AHU3M HeAOBEKA CHUMAEHICS AAUMEHMAPHDLI,
0ASL NOHCAPHDIX, BLINOAHSIOWUX PAOOMY NPU UX BLICOKUX KOHYEHMPAYUSX 8 B030YXe, PECHUPAMOPHDLIL NyMb NOCHYNAEHUS NPU0D-
pemaem 6ecomoe 3HaueHue.
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Introduction. Firefighters’ labor activity characterized by extreme working conditions and the complex impact of harmful
and dangerous factors of the working environment, including physical, chemical, biological, and psychophysiological factors,
as well as hazardous fire factors and their associated manifestations. The chemical factor is one of the leading hazard factors
and poses a significant danger to the life and health of firefighters. Currently, plenty of synthetic polymeric materials are used
in construction. During their combustion and thermal decomposition into the air, a wide range of chemicals are released,
including superecotoxicants dioxins, which have a cumulative effect.

The aim of the study is to provide a hygienic assessment of air pollution with the main harmful substances in the fire zone,
to determine dioxins in the air and in the blood of firefighters with different work experience.
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Materials and methods. Study of the working area air for the content of 7 pollutants carried out by classical and express
methods at different stages of eliminating 56 fires of various localization. There were 350 people with various experience of
professional activity, directly involved in fire extinguishing and conducting inspections (as part of an investigation at the fire
sites). They were examined to assess the influence of harmful chemical factors on the firefighters’ body. As a control group,
82 rescuers examined.

Results. A day after extinguishing a fire, the concentrations of most toxic combustion products decreased to levels close to
MPC. The exception was dioxins, which high concentrations in the surface air at the fire site persisted for more than two
weeks. High concentrations of dioxins in blood plasma found both in the group of firefighters directly involved in firefighting
and the group conducting inspections at the fire site. Analysis of the data showed a significant increase in the concentration
of dioxins in the blood with an increase in the length of work experience.

Conclusions. Although the main path of entry of dioxins into the human body considered to be alimentary, for firefighters who
perform work at their high concentrations in the air, the respiratory route of intake becomes significant.
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Bsepenne. [Ipyu moxapoTymeHnn M AUKBHAALIUU aBa-
pHIil Ha OPTaHU3M IOXKaPHBIX BO3AEHCTBYeT KOMIIACKC BpeA-
HBIX U ONACHBIX (aKTOPOB, O YeM CBUACTEABCTBYIOT AAQHHBIE,
IpeACTaBACHHBbIe MeXAYHapOAHOH accoLUaIiier IOXapHBIX
(IFFA) [1]. TpyaoBast A€STeABHOCTD MOKAPHBIX OCYIIECTBAS-
eTCSl B CAOKHEHIINX YCAOBHAX M COIIPOBOXKAAETCS PeaAbHOH
YIPO30ii AA UX 3A0poBbst 1 xu3Hu [ 2,3 ]. [Ipodeccus xapak-
TePH3YeTCsI SKCTPEMAABHBIMU YCAOBHSAMU TPYAQ, COIPSDKEHA C
BO3AEHCTBHEM OIIACHBIX M BPEAHBIX GAKTOPOB, KOTOPBIE MOA-
Pa3AeASIOTCS Ha QHU3HYeCKUe, XUMUIECKHe, OHOAOTHIeCKUE U
ncuxousuosorudeckue B coorsercTsru ¢ [OCT 12.0.003-
20154 ITpu moxxapax BeANYHHBI TAPAMETPOB BPEAHbIX U OIac-
HBIX (aKTOPOB MHOTOKPATHO IIPEBHIIIAI0T HOPMATHUBHbIE YPOB-
HH U UX CHIDKEHHe TIPaKTUYeCKU HeBO3MOXKHO [4].

K omacubM daxTopam moxxapa, BO3AHCTBHE KOTOPBIX IPUBO-
AWT K TPAaBMaM, OTPABAEHUSIM HAU THOEAU AIOAEHL, @ TAKKE K Ma-
TepUAABHOMY yIiep6y, B coorBeTcTBUY ¢ PepepasbHBIM 3aKOHOM
o1 22.07.2008 N2 123-03* 0THOCATCS [IAAMS U UCKPbI, TENAOBOI
IIOTOK, HOBBIIIEHHAS] TEMIIEPATyPa OKPY’KAIOIIEH CPEAbI, IIOBbI-
IIeHHAs! KOHIIEHT ALK TOKCUYHBIX IIPOAYKTOB FOPEHHS U TEPMU-
YeCKOTO Pa3A0KeHHs], IOHIDKEHHAs KOHIIEHTPALH KUCAOPOAR, &
TaKOKe CHIDKEHHe BUAUMOCTH B AbIMY. KpHTepueM oLjeHku B co-
orserctur c TOCT 12.1.004-913 sBasieTcs IIPEAEABHO AOITYCTH-
Moe 3HaueHHe OIIACHOTO $aKTOpa I0XKapa, IIPU KOTOPOM BO3AEH-
CTBHUE Ha YeAOBEKa B TeUeHHe KPUTHIECKOH POAOAKUTEABHOCTH
[OKapa He IIPHBOAUT K TPaBMe, 3a00A€BAHIIO UAM OTKAOHEHHIO
B COCTOSIHUU 3AOPOBbSI B TeUeHHe HOPMATHBHO YCTAHOBACHHOTO
BpeMeHH. Tak, B KauecTBe IIPEAEABHO AOITYCTHMOTO 3HA4eHHS
AASI TAKHX OITACHBIX YAKTOPOB MOXapa, KaK IOHIKEHHOE COAEp-
>KaHHe KHCAOPOAR H TeTIAOBOH NOTOK, PUHATHI 3HaveHus 0,226
kr/M* 1 1400 Br/M? cooTBeTCTBEHHO. AASL CPABHEHNS, COTAACHO
CanlluH 2.2.4.3359-16* xoTopbsiii He pacmpocTpaHseTcs Ha
YCAOBHISL BBIIOAHEHHS aBAPUIHHO-CIIACATEABHBIX paboT HAK Hoe-
BBIX 33Aa4, AOITYCTHMbIe BEAUYHMHBI HHTEHCHBHOCTHU TEIIAOBOTO
00AyYeHIS IIOBEPXHOCTH TeAQ PAOOTAIOLINX OT MCTOYHUKOB 3~

' TOCT 12.0.003-201S «OrmacHsle 1 BpeAHbIe IIPOU3BOACTBEHHbIE PAKTO-
poL. Kaaccuduranms».

*  QepepaabHblil 3aKkoH 0T 22.07.2008 N¢ 123-03 «TexHuueckuil peraa-
MEHT 0 TPeGOBAHISX [I0XKAPHOI 6€30IIACHOCTH >

* TOCT 12.1.004-91 «IToxapsas 6esonacHocts. O6mue Tpe6oBaHms>».
* CanlInH 2.2.4.3359-16 «CaHuTapHO-9IIMAEMHIOAOTHYECKHE TPebOoBa-
HUS K GpusiyecknM GakTopaM Ha pabOUKX MeCTax>.

Introduction. During firefighting and elimination of ac-
cidents, a complex of harmful and dangerous factors affects
the body of firefighters. It is evidenced by the data presented
by the International Firefighters Association (IFFA) [1]. Fire-
fighters’ labor activity is carried out in the most difficult con-
ditions and accompanied by a real threat to their health and
life [2,3]. The profession is characterized by extreme working
conditions, associated with exposure to hazardous and harmful
factors, subdivided into physical, chemical, biological, and psy-
chophysiological in accordance with GOST 12.0.003-2015".
In the case of fires, the values of the parameters of harmful and
hazardous factors are many times higher than the standard lev-
els and their reduction is almost impossible [4].

Dangerous fire factors lead to injuries, poisoning or death
of people and material damage. They include flames and
sparks, heat flux, increased ambient temperature, increased
concentration toxic products of combustion and thermal
decomposition, reduced oxygen concentration, and reduced
visibility in smoke according to Federal Law No. 123-FZ of
22.07.2008% The assessment criterion (according to GOST
12.1.004-91°) is the maximum permissible value of the haz-
ardous fire factor, at which exposure to a person during the
critical duration of the fire does not lead to injury, illness, or
deviation in the state of health within the normatively estab-
lished time. Thus, the values 0.226 kg/m* and 1400 W/m?,
respectively, are taken as the maximum permissible value for
such dangerous fire factors as low oxygen content and heat flux.
According to SanPiN 2.2.4.3359-16" (which does not apply
to the conditions for performing emergency rescue operations
or combat missions) the permissible values of the thermal ir-
radiation intensity of the body surface from radiation sources
heated to a temperature of more than 600 °C (hot or molten
metal, glass, flame) must not exceed 140 W/m?

Toxic combustion products are one of the most danger-
ous hazards. Currently, an increasing number of polymer and

' GOST 12.0.003-2015 “Dangerous and harmful production factors.
Classification>».

* Federal Law of 22.07.2008 No. 123-FZ «Technical Regulations on Fire
Safety Requirements>.

3 GOST 12.1.004-91 “Fire safety. General requirements”.

* SanPiN 2.2.4.3359-16 «Sanitary and epidemiological requirements for
physical factors in the workplace.»
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Ay4eHUs, HATPEThIX AO TeMmeparypsl 6oaee 600 °C (paCKaAeHHblﬂ
HAM PAaCIIAQBACHHBIN METAAA, CTEKAO, TIAAMSL), He AOAYKHbI HpeBbI-
mats 140 Br/M2.

OaHy 13 caMBIX Cepbe3HBIX OIIACHOCTEH IPeACTABASIIOT TOK-
CHYHBIE TIPOAYKTHI TopeHus. B HacTosmee Bpems npu cTpou-
TeABbCTBE HCIIOAB3YeTCs BCe GOAbIIee KOANIECTBO IIOAUMEPHBIX
U TIOAMMEPCOACPIKAIHX CTPOUTEABHBIX H OTAGAOYHBIX MaTe-
PHAAOB U KOHCTPYKIHH, IIPH TOPEHHU KOTOPBIX BBHIACASETCS
6OABIIOE KOAUYECTBO 3arPS3HSIONINX BEIeCTB, Ka4eCTBEHHbIE
M KOAMYeCTBEHHbIE XapaKTePUCTHUKU KOTOPBIX B MOMEHT IOXKa-
pa TPYAHO onpepeAuMEL ITo OTAGABHBIM AQHHBIM B IPOAYKTax
ropeHus Copep>XUTCA A0 100 BHAOB XUMHYECKUX COeANHEHHI.
B xoMmaexc XMMHYeCKUX BeljeCTB, KOHIJEHTPAITMH KOTOPHIX
B 60-100% cayuaeB MpeBBIAIOT IPEAEABHO AOTYCTHMYIO
KOHIIEHTPAIIHIO (TIAK), BxopST 6enzoa, BHHHMAXAODHA, a30Ta
OKCHA, CepBl AHOKCHA, ITHAHHCTBIH BOAOPOA (FHAPOHHaHHA),
XA0pO$OPM, XAOPOBOAOPOA (I‘I/IAPOXAOPI/IA) ) YTAGPOAQ OKCHA,
$opMasbAeTHA [1]. Hau6oaee omacHbIMYE KOMIIOHEHTAMH SIB-
ASIFOTCSI: OKCHA YTAEPOAR, pOPMAAbAETHA, AHOKCHA 230Ta, OeH-
30A M TOAYOA, 0OAapQIOLIHE adPexToM cymMMaIu [5]

Ocobyro 0IacHOCTD IIPEACTABASIIOT HU3KOTEMIIEPATYPHbIE
HOKAPBI (a0 600°C), IPH KOTOPBIX B BO3AYX BBIAGASIETCS HaH-
6oAee MUPOKHIL CIIEKTP XUMUIECKUX BELIECTB, B TOM YHCAE U
0c060 TOKCHYHBIE — AMOKCHUHBI M AMOKCUHOIIOAOOHbBIE COeAU-
HEHMS, TOKCHYHbIE B AIOOBIX KOHIIEHTPALIUSX U BBI3BIBAOIINE
orcpodeHnHsie apdexTor [6-9]. B oramune ot Apyrux mpo-
¢eccuii moXKapHbIe IOABEPTaloTCS BO3ACHCTBHIO AMOKCHHOB
B COCTaBe CAOXHOTO KOMIIAEKCA TOKCHYecKHX BemecTs [10].

TeM He MeHee, U3-32 OTCYTCTBUSI CAYXXOBI IPO(ECCHOHAAD-
Hoit maroaoruu B cucteMe I'TIC MYC Poccun u BeAoMcTBeH-
HBIX CIIHICKOB IIPO¢eCCHOHAABHBIX 3a00A€BaHuIL, IPOdeccro-
HaAbHBIe 3300A€BAHNS Y IIOXAPHbIX IPAKTHYECKU HE Peru-
CTPHUPYIOTCS, B TO BpeMs KaK OCTpble HHTOKCHKAITUH AOBOABHO
9aCTO ONMPEAEASIOTCS [IPH 0OPaleHUSIX AAHHOTO KOHTHHI€HTa
B Ae4eOHO-TIpoduAaKTHIeCKHe YupexaeHmst. Hanboaee octpo
CTOUT BOIIPOC 06 OLjeHKe XPOHIYECKUX MHTOKCUKALIUM, HAIIPH-
Mep, AMLOKCHHOIIOAOOHBIMU BELJeCTBAMH, 00AAAAIOLIMME KyMy-
AaTHBHBIM 3P PexToM. CopepiKaHKe AMOKCHHOB B KPOBHU Ye-
AOBEKa 3aBHCHT OT MHOXeCTBA GaKTOPOB, OAHUM M3 KOTOPBIX
ABAsteTcs IpodeccuoHabHas pesiteabHoCTD [11,12]. B cBssu ¢
3THM HCCAEAOBAaHHUE, HAIPaBACHHOE HA OIIeHKY KOHI|eHTpaIluK
AMOKCHHOB B IIPU3eMHOM BO3AyXe Ha II0XKapax U Iepupepude-
CKOM KPOBH IIOKAPHBIX, SBASETCS 6€3yCAOBHO aKTyaABHBIM.

IeAb HCcACAOBAHHUS — IMTHEHIYECKAs OIIeHKA 3arps3He-
HUSI BO3AYIIHOM CPeABI B 30He II0XKAPOB OCHOBHBIMH BPEAHBIMU
BeIeCTBAMY, B OIIPeACACHUM AUOKCHHOB B BO3AYXe U B KPOBH
HOXAPHBIX C PA3AUYHBIM CTXeM PaboThL.

Marepuaast 1 MeToABL [IpoBeaeH oT6Op 1 aHAAM3 Pa3o-
BBIX IIPO0 BO3AyXa Ha PasHBIX 9TAllaX AUKBUAALIME [IOXApPOB
PA3AMYHON AOKAAM3AIMH KaK C HCIIOAb30BAHUEM IKCIIpecc-
METOAOB C MIPUMEHEHHEM IepeHOCHBIX Ta30aHAAM3ATOPOB,
BKAIOYeHHBIX B peecTp cpeacTs usMmepenuit OI'MIC «Apmmn>,
TaK U KAACCHYECKUMU METOAAMH C IIpHMeHeHHneM IpUOopoB
Puxrepa, COpOLHOHHBIX TPYOOK.

B Aab0OpaTOpPHBIX yCAOBHSIX aHAAU3 OTOOPAHHBIX IPOH BO3-
AyXa IIPOBOAMACS C IIOMOIIIBIO TIOCAGAOBATEABHOTO HCIIOAB30-
BaHMA METOAOB I'a30BOH XpOMaTorpadpuu (raszPOMaTorpacpu—
yeckoe pasAeAeHHe) 1 KOAMYEeCTBEHHON MacC-CIeKTPOMEeTPUH
(FX—MC) IyTeM IIOACOSAMHEHHUS Pa3ACAMTEAbHOHN KOAOHKH
xpomaTorpada K HFOHHOMY HCTOYHUKY MACC-CIIeKTPOMeTpa.

AAS OLIeHKH BAMSHHS BPEAHBIX XUMUYECKUX (aKTOPOB Ha
OpTaHU3M IOXXapHBIX ObIAK 06cAeAOBaHBI 350 YeAOBeK C pasAud-
HBIM CTAXeM IPOPECCHOHAABHON AeSTEAbHOCTH, TIPOXOAMBIINX
aucnancepusanuio B PI'BY «BIIOPM um. A.M. Huxupopopa>
MYC Poccuy, u3 Hux 234 yeAOBeKa 3aHHMAANCh HETIOCPEACTBEH-
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polymer-containing building and finishing materials and struc-
tures used in construction, the combustion of which releases
a large number of pollutants, the qualitative and quantitative
characteristics of which are difficult to determine at the time
of the fire. According to some data, combustion products con-
tain up to 100 types of chemical compounds. The complex of
chemicals, which concentrations in 60-100% of cases exceed
the maximum permissible concentration (MPC), including
benzene, vinyl chloride, nitrogen oxide, sulfur dioxide, hydro-
gen cyanide (hydrocyanide), chloroform, hydrogen chloride
(hydrochloridegr, carbon oxide, formaldehyde [1]. The most
dangerous components are carbon monoxide, formaldehyde,
nitrogen dioxide, benzene, and toluene, which have a summa-
tion effect [S].

During low-temperature fires (up to 600 °C) that are es-
pecially dangerous, there is a wide range of chemicals released
into the air, including especially toxic ones — dioxins and di-
oxin-like compounds, toxic in any concentration and causing
delayed effects [6-9]. Unlike other professions, firefighters ex-
posed to dioxins as part of a complex of toxic substances [10].

However, due to the absence of an occupational pathology
service in the State Fire Service of the Russian Emergencies
Ministry and departmental lists of occupational diseases, oc-
cupational diseases in firefighters are practically not registered.
Acute intoxication is often determined when this contingent
applies to medical and preventive institutions. The most prob-
lematic issue is the assessment of chronic intoxications (for
example, dioxin-like substances) with a cumulative effect. The
content of dioxins in human blood depends on many factors,
one of which is an occupational activity [11,12]. In this re-
gard, a study aimed at assessing the concentration of dioxins
in the surface air in fires and the peripheral blood of firefight-
ers is highly relevant.

The aim of the study is to provide a hygienic assessment
of air pollution with the main harmful substances in the fire
zone, to determine dioxins in the air and in the blood of fire-
fighters with different work experience.

Materials and methods. The selection and analysis of one-
time air samples at different stages of elimination of various
localization fires carried out by express-methods with portable
gas analyzers included in the register of measuring instruments
of Federal State Information System “ARSHIN” and by classi-
cal methods applying Richter’s devices, sorption tubes.

Under laboratory conditions, the analysis of the air sam-
ples carried out with the sequential applying of gas chroma-
tography (gas chromatographic separation) and quantitative
mass spectrometry methods (GC-MS) by connecting the
separation column of the chromatograph to the ion source of
the mass spectrometer.

To assess the influence of harmful chemical factors on the
body of firefighters, 350 people (who underwent a medical
examination at the Nikiforov Russian Center of Emergency
and Radiation Medicine) with various experiences of occu-
pational activity examined. Of this, 234 people were directly
involved in firefighting, 116 carried out inspections as part
of an investigation at the fire sites. As a control group, 82
rescuers examined. In the group of firefighters involved in
firefighting, 76 people with 1-year work experience (32.5%),
96 people with S-year work experience (41%), and 62 people
with 6 to 10 years of work experience (26,5%) examined. In
the group of specialists inspecting part of the investigation,
23 (20%), S1 (44%) and 42 (36%§)peop1e were examined,
respectively, in the control group — 27 (33%), 34 (41%)
and 21 (26%) people. The average age of the surveyed was
32.2£9.5 years.
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Tabauna 1 / Table 1

Pe3yAbTaThl HCCACAOBAHHUI BO3AYIIHOM CPeAbI P MOKAPaX 10 OTACABHBIM XHMHYECKHM BellleCTBaM, Mr/m>
Results of studying working area air during fires for individual chemicals, mg/m?

O6mexr CpepHre KOHIEHTPAMH XHMHY€ECKHX BEIeCTB, MI/M>
co | co, HCl | HCN | NO, | S0, | Auoxcumm
Bo Bpems moxapa

Mpommmaenune| 152924+ | (1,240,3)x 65,7£2,6 9,4+0,6 28,4+1,6 | 316,7£112 | (3,2£0,9)x
HPeAIPHATHSL 42,6 10° 10°
Brirossie mocTporiku u| 15376,7 £ (1,740,2)x 65,712,6 2,610,4 122,2+1,2 734,5+4,3 (9,7+0,7)x
SKHABIE AOMa 34,9 10° 10°°
CeabckoxossiicTBennsie | 1254,5 + (1,120,6)x 12,4+1,8 1,2+0,5 78,310,4 291,5+2,4 (16,4+1,2)x
06beKTHI 46,1 10° 10
AecHble 065eKTbI 134683 £ | (1,7£0,7)x 9,2+0,4 0,8+0,1 43,6+0,7 189,248,3 | (11,2%0,7)x

28,9 10° 10

B nepBble CyTKH mOCA€ HOXKapa
IIpomMmmaennme| 31,2%0,5 - 10,2+0,6 0,8+0,2 5,4+0,2 24,3+1,4 (7,6£0,8)x
HPeAIPHSATHS 107
Brirossie mocTpoiiku u|  24,5+0,3 - 8,5+0,3 0,6%0,1 6,240,3 17,5£0,5 (3,4+0,7)x
SKHABIE AOMaA 10
CeabckoxossiicTBennbie | 16,7104 - 7,210,4 0,4+0,1 2,240,2 14,5+0,6 (9,4£1,2)x
06beKTDI 10-10
AecHbie 06beKTHI 14,4+0,8 - 6,3+0,5 0,3+0,1 3,1+0,1 9,5+0,4 (7,2£0,7)x
10

MaxkcumaAbHO pasoBas 20* 27000 5 0,3 5* 10 -
TIAK, mr/nm®

IMpumeuanus: * py AAUTEABHOCTH PabOTHI B aTMOCepe, COAepIKaLIIelt OKCHA YTAepOAR, He 6oaee 1 4 ITAK okcupa yraepopa Moxer
6b1Th mOBBIEHA A0 S0 Mr/M°, Ipu AAuTeAbHOCTH paboTs! He 60aee 30 Mun — a0 100 mMr/m’, mpu pauTeabHOCTH paboTsl He 6oaee 15
muH — 200 Mr/m’. TToBTOpHBIe pabOTHI IPH YCAOBHSIX IIOBBIEHHOTO COAEPYKAHUS OKCHAQ YTAEPOAA B BO3AYXe pabodeil 30HBI MOT'YT IIPO-
BOAUTBCSI C IIEPEPHIBOM He MeHee, 4eM B 2 4.; ** okcuabl a3ora B mepecuere Ha NO,

Notes: * with a duration of operation in an atmosphere containing carbon monoxide no more than 1 hour, the MPC for carbon monoxide can
be increased to 50 mg/m?, with a duration of operation no more than 30 minutes — up to 100 mg/m?, with a duration of operation no more than 15
minutes — 200 mg/m?. Repeated work under conditions of an increased content of carbon monoxide in the air of the working area can be carried out

with a break of at least 2 hours; ** nitrogen oxides in terms of NO,.

HO IIOXapOTYyIIeHHeM, 116 — IpOBOAMAM MHCIIEKIIMH B paMKax
PaccAeAOBAHMSI HA MeCTaX MOXapoB. B kauecTBe KOHTPOABHOM
rpyrms 6b1au 06cAeAOBaHBI 82 criacateast. B rpyme moxapHsix,
YYACTBYIOIIUX B IIOXKAPOTYIIEHNH, ObIAM 00CAEAOBAHBI 76 deAo-
Bexk co craxeM pabors 1 roa (32,5 %), 96 eroBek — co cTaxeMm
paborsi S aer (41%) 1 62 yeroBeKa — cO cTakeM paboTHI OT 6 AO
10 aer (26,5%). B rpymme crieuaAucToB, MPOBOASIINX HHCTIEK-
LIUIO B PAMKAX PACCAEAOBAHILS, OBIAM 0OCACAOBAHDI, COOTBETCTBEH-
Ho 23 (20%), S1 (44%) u 42 (36%) yeroBeKa, B KOHTPOABHOI
rpyrme — 27 (33%), 34 (41%) u 21 (26%) ueaosexa. CpeaHuit
BO3pacT 06CAeAOBAHHBIX cocTaBuA 32,2+9,5 roa.

O6cyxaenne. Ha nmepBom aTame paboThl AASL OIIpepeAe-
HUS 1 OLIeHKY KOHIJeHTPAL[Uil TOKCUYHbIX IIPOAYKTOB FOPeHHs
OCYILIECTBASIACS OTOOP IPU3EMHOTO aTMOCEPHOTro BO3AYXa Ha
PAa3HBIX 3TAIaX AUKBHAALIMU SO MOXKAPOB PA3AMYHOM AOKAAH-
3allM: Ha IPOMBIMIACHHBIX, )XHABIX, CEAbCKOXO3SCTBEHHbIX
U AeCHBIX 00'beKTax. Pe3yAbTaThI IPOBEAEHHBIX HCCAEAOBAHUIT
Ha IMpuUMepe 7 OCHOBHBIX 3arpsA3HAIOIINX BeIleCTB, COOCTAB-
AeHHBI€e C rurreHnyeckumu Hopmarusamu I'H 2.2.5.3532-18%,
IPEACTABAEHHI B Tabauie 1.

IToAyueHHBIe AQHHbBIE CBUACTEABCTBYIOT O MHOTOKPATHOM
npesbinennn ITAK Bcex mpeacTaBAeHHBIX 3arps3HAIOIINX Be-
mecTB BO BpeMs noxkapa. Hanboabmve koHmenTpanyy Habro-
AQIOTCS IIPY TIOXKAPaX Ha IPOMBIIMIACHHbIX IPEATIPUITHAX U B
JKHABIX AOMAX, 9TO MOXeET OBITh 06YCAOBAEHO TOpeHHeM II0AU-
MepHBIX MaTepHaAOB. MaKkCUMaAbHbIe IIPeBbIIIEHNS TIOAYYeHbI

5 TH 2.2.5.3532-18 «IIpepeAbHO AOIYCTHMbIE KOHLIEHTPALHH (TIAK)
BPEAHBIX BEIECTB B BO3AyYXe paboueri 30HbI>.

Discussion. At the first stage of the work, to determine
and evaluate the concentrations of toxic combustion prod-
ucts, surface atmospheric air was sampled at different stages
of liquidating 56 fires that had various localization: at indus-
trial, residential, agricultural and forest facilities. The results
of the studies carried out on the example of 7 base pollutants
compared with the hygienic standards GN 2.2.5.3532-18", are
presented in table 1.

The data obtained indicate multifold excesses of the MPC
of all the presented pollutants during a fire. The highest con-
centrations observed during fires at industrial enterprises and
in residential buildings, which may be due to the combustion
of polymer materials.

The maximum excesses obtained for the following sub-
stances: carbon monoxide, sulfur dioxide, nitrogen oxides, and
hydrocyanide. A day after extinguishing a fire, the concentra-
tions of most toxic combustion products decreased to a level
close to the MPC.

For three of the determined pollutants, the maximum
permissible values of hazardous fire factors adopted: carbon
dioxide CO, (carbon dioxide) — 0.11 kg/m?; carbon mon-
oxide CO (carbon monoxide) — 1.16x107 kg/m?; hydrogen
chloride HCl — 23x107 kg/m? (Order of the Ministry of

S GN 2.2.5.3532-18 “Maximum permissible concentration (MPC)
harmful substances in the air of the working area®.
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Tabauna 2 / Table 2
Ipusemnas kornenTpanus (nr/m*) psnoxcuaos, TEQ — Toxic Equivalency Quantity (M+m)
Surface concentration (pg/m?®) of dioxins, TEQ — Toxic Equivalency Quantity (M+m)
Ieprop ot6opa Konyentpanuy, ur/m’
TXAA IIXAA IIXAQ® IIXB
B nepspie cyTku mocae nmoxapa 3,6£0,3 3,2+0,4 2,8+0,3 3,1+0,2
Yepes 2 Hepean mocae noxapa 2,4+0,3 2,310,2 2,5+0,3 2,610,2

IMpumeuanus: TXAA — Terpaxaopaubenso-mapa-auoxcus, [IXAA — moaunxaopuposanusle Aubensopnokcussy, [IXA® — moanx-
AopupoBaHHbIe Anben30(ypanbl, [IXB — moAUXAOpHpOBaHHbIE OGU(EHHABL
Notes: TCDD — tetrachlorodibenzo-para-dioxin, PCDD — polychlorinated dibenzodioxins, PCDF — polychlorinated dibenzofurans, PCB —

polychlorinated biphenyls.

IO TAaKHM BeIIeCTBaM, KaK OKCHA YTAEPOAQ, AUOKCHA CEPBI, OK-
CHABI a30Ta U THAPOIIAHKA. Uepes CyTKH mocAe AUKBHAAIINN
IIOKapa KOHIJEHTPAIUX OOABIIMHCTBA TOKCHYHBIX IIPOAYKTOB
FOPEHMUSI CHIDKAAUCH AO YpoBHs, 6anskoro k ITAK.

AAs TpeX M3 OompepeAseMbIX 3arpA3HAIONIUX BemecTB B
Hame# crpaHe npuHAThl ITAK omacHbIx ¢pakTopoB moxapa:
auokcup yraepopa CO, (yraexucasiit ras) — 0,11 kr/m? mo-
HooKcHA yraepoaa CO @rapﬂmﬁ ras) — 1,16x107° xr/m’
xaoposopopos HCl — 23x107¢ kr/m* (TIpukas MUC PO or
30.06.2009 Ne 382¢, TOCT 12.1.004-917).

HecmoTps Ha TO, 4TO KOHIIEHTPALIMH AUOKCHHOB B Tede-
HYe CyTOK IIOCAE TI0KApOB B IPU3eMHOM aTMOCPEPHOM BO3-
AyXe 3HAUHTEABHO CHIDKAAMCD, OHM OCTaBAAMCh Ha BBICOKOM
yposHe. KonnjenTparnuy psiaa KOHreHepoB AMOKCHHOB B IIPH-
3eMHOM BO3AyXe Ha MecTe II0XKapa OIPeAeAsSAU B AUHAMUKE
ABYX HepeAb. Pe3yAbTaTbl aHAAM32 IPEACTABACHBI B TabAMIIE 2.

IToAydeHHbIE AQHHBIE CBUAETEABCTBYIOT O TOM, UTO BBICO-
KHe KOHIIeHTPAITUH AUOKCHHOB B IPH3EMHOM BO3AYXe Ha MecTe
IIOKApa COXPAHSIOTCS H0AEe ABYX HEACAD.

K coxxaaenuto, B Poccuu 0TCyTCTBYeT HOpMUPOBaHHE AH-
OKCHHOB B BO3Ayxe pa6oueit 30Hb! [ 13 ]. [ToaydeHnHbie pesyas-
TaThl MOXHO CONOCTaBUTh ¢ EBponelickuMu HOpMaMu AAS
BO3AyXa pa6oqe171 30Hbl — 0,1 BHr/M’. AHaAOTHYHBIE XKecTKHe
HOPMAaTHBHbIE TPeOOBaHHS YCTAHOBAEHDI AAS BO3AYIIHDIX BbI-
6pOCOB B ABIMOBBIX rasax — Ha yposHe 0,1 ur TO/Hw® npu
11% O,% B MeTopndeckux pekomenpanusax MP 2.2.9.0056-11°
IpeAAOIKeHa ITpeAeAbHas HOpMa IpodeCcCHOHAABHOTO BO3-
aericrus TXAA, pasnas 200 rir/m’ Bosayxa pabodeit 30HbI
BpeMeHHOH Harpy3koH B 8 4acos.

K uncay pnoxcunos u $ypanos B cooTsercTBuu ¢ I'H
2.1.6.014-94"° oTHOCAT ABe GOABIIME TPYIIIBI IIOAUXAOPH-
posanubix aubensosnokcunos (IIXAA) u noauxaopupo-
BaHHbIX Anbenzodypanos ([IXAD) ¢ pasaudHbM 4nCAOM
U pacIoOAOXeHHeM aTOMOB H30Mepa xaopa. Bcero mussecTHO
210 naumenosanuit [IXAA/TIXA® (75/135 xourexepos),
BCTPEYAIOMUXCSI OOBIMHO B CMeCSX U 00AAAQIOIIMX CBOMCTBA-
MH CTOWKMX, AUTIOTPOIHBIX M HPAKTHIECKH HEPACTBOPHMBIX
B BOAE BellecTB. MOHHTOPHHTY IIOAAEKAT TOABKO 17 M3 HHX,
KOTOpbI€ OTAMYAET 2,3,7,8-TI0A0KEHHE AaTOMOB XAOPA M OYEHb

¢ Ilpukas MUC P or 30.06.2009 N2 382 «O6 yrBep:KACHHN METOAUKH
ONpeAeACHHS PACYETHBIX BEAUUHH TIOXKAPHOTO PHCKA B 3AAHHSAX, COOPYXKe-
HHUS ¥ CTPOEHUSX Pa3SAHYHBIX KAACCOB QYHKIIMOHAABHON IIOXAPHOM Ommac-
HOCTH>.

7 TOCT 12.1.004-91 «IToxapHast 6e3omactocts. Obmipe TpeboBaHs>».
§ MeroarYecKoe PyKOBOACTBO II0 BHIBACHHUIO M KOAMYECTBEHHOI OLieHKe
BBIOPOCOB AMOKCHHOB, $ypPAHOB ¥ ADYTHX HelpeAHAMePeHHO 06pasyeMbIx
CO3 coraacuo Crarbe S Croxroabmckoit Konsennuy, supapp 2013 1.

® MP 2.2.9.0056-11 «Mepsl mpoPHAAKTHKI Ha AHOKCHHOOIIACHDIX [IPO-
HU3BOACTBAX>.

1 TH 2.1.6.014-94 «IIpeseasto pomycrumas kouuentparus (ITAK) mo-
AMXAOPMPOBAHHBIX AMOEH30AHOKCHHOB M IIOAMXAOPHPOBAHHBIX AMOEH30-
¢$ypanOB B arMOCPEPHOM BO3AYXE HACEACHHBIX MECT>.
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Emergency Situations of the Russian Federation dated June
30, 2009 No. 382¢, GOST 12.1.004-917).

Although the concentration of dioxins in the surface air
during the day after the fires decreased significantly, they re-
mained at a high level. The concentrations of dioxin congeners
in the surface air at the fire site determined in the dynamics of
two weeks. The analysis results presented in table 2.

The data obtained indicate that high concentrations of di-
oxins in the surface air at the fire site persist for more than two
weeks.

Unfortunately, in Russia, there is no standardization of di-
oxins in the air of the working area [13]. The results obtained
can be compared with the European standards for air in the
working area — 0.1 ng/m’. Similar stringent regulatory re-
quirements set for air emissions in flue gases — 0.1 ng TEQ/
Nm?® at 11% O,*. In the guidelines MR 2.2.9.0056-11", maxi-
mum occupational exposure to tetrachlorodibenzo-paradioxin
(TCDD) proposed, equal to 200 pg/m? of air in the working
area with a temporary load of 8 hours.

According to GN 2.1.6.014-94'%, dioxins and furans in-
clude two large groups of polychlorinated dibenzodioxins
(PCDDs) and polychlorinated dibenzofurans (PCDFs) with
a different number and arrangement of chlorine isomer atoms.
There are 210 known names of PCDDs / PCDFs (75/135
congeners) that usually found in mixtures and have the prop-
erties of persistent, lipotropic, and practically water-insoluble
substances. Only 17 of them are subject to monitoring, which
is distinguished by the 2,3,7,8-position of chlorine atoms and
extremely high toxicity [14,15]. Mixtures of congeners often
assessed by a single estimate called toxic equivalent. To deter-
mine the equivalent, the mass concentration in the compound
calculated for each congener, multiplied by the assigned toxic
equivalent factor (TEF), and the results summed up.

The most dangerous, the most famous and studied, to
which the term “dioxin” is applied, is 2,3,7,8-tetrachlorodiben-
zo-para-dioxin (2,3,7,8-TCDD).

The average daily MPC of dioxins (in terms of 2,3,7,8-tet-
rachlorodibenzo-1,4-dioxin) in the atmospheric air of urban
and rural settlements approved in the Russian Federation is

¢ Order of the Ministry of Emergency Situations of the Russian Federation
of June 30, 2009 No. 382 «On the approval of the determination of the
calculated values of fire risk in buildings, structures and structures of various
classes of functional fire hazard”.

7 GOST 12.1.004-91 “Fire safety. General requirements>.

8 Methodological guidance for identifying and quantifying emissions of
dioxins, furans and other unintentionally generated POPs under Article 5
of the Stockholm Convention, January 2013

 MP 2.2.9.0056-11 «Preventive measures at
industries».

1 GN 2.1.6.014-94 «Maximum permissible concentration (MPC) of
polychlorinated dibenzodioxins and polychlorinated dibenzofurans in the
air of populated areas.»

dioxin-hazardous
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BBICOKASI TOKCHMHOCTS [ 14,15]. CMecu KoHTeHepOB 4acTo onje-
HUBAIOT €AUHBIM OI[€HOUHBIM IIOKa3aTeAEM, Ha3bIBA€MbIM TOK-
CHYECKUM SKBUBAACHTOM, AASL OTIPEACACHHSA KOTOPOTO B CMECH
OIIpeAeAseTCS BEAMYMHA MACCOBOM KOHIIEHTPAIMH IO KaXKAO-
My KOHTeHepYy, YMHOXAeTCs Ha IPUIMCAHHBINA TOKCHIeCKUH
skBuBareHTHbI paxTop (TOD) U pesyAbTaTB CyMMUPYIOTCSL.

CaMbIM OIIaCHBIM, U3y 4EHHBIM U HAOOACE H3BECTHBIM I10 OT-
HOIIEHHMIO K KOTOPOMY IPUMEHAETCS TEPMUH <« AUOKCHH >, ABASI-
ercsi 2,3,7,8-TeTpaxa0pArOeH30-IIapa-AOKCHH (2,3,7,8-TXAN).

Yreepsxpennas B PO cpepnecyrounas ITAK anoxcunos (B
nepecuere Ha 2,3,7,8-TeTpaxaopauberso-1 ,4-AMOKCHH) B aT-
MOCpepHOM BO3AYXe TOPOACKHX H CeAbCKUX noceaeHuit — 0,5
nr/M® (Apyrue AMOKCHHBI M AMGeH30)YPaHBl — B AMHHIIAX
M-TO®)"" oTHOCHTCS KO BceM COeANHEHUSM STUX IPyYILI, HMe-
IOI[UX CXOAHBIE QU3MKO-XUMHYECKHe CBOMCTBA M MEeXaHU3MbI
GHUOAOTHIECKOTO ACHCTBHAL

YacTo B MOHATHE «AUOKCHHBI» BKAIOUAIOT AMOKCHHOIIO-
AobHbIe noauxaopuposatusie 6udennast ([IXB), Moaekyabt
KOTOPBIX MOT'YT IIPUHUMATD IIAAHAPHYI0 KOHPUTYPAIIUIO, aHA-
sormunyio [IXAA/TIXA® (12 KOHreHePOB). B cootBercTBHMI
¢ INpuxazom Fockomaxoaoruu Poccuu'® u3 eTsipex BhIAeAEH-
moix rpymn I1XB, nepsas BkArOUaeT HEOCPEACTBEHHO TOK-
cuunsie [TXB (crepecanasoru 2,3,7,8-TXAA). B otanume ot
anoxcuHoB, B Poccun ITXD He nMeloT HOpMUpPOBAaHHUS B aTMOC-

! TH 2.1.6.3492-17 «IIpeaeanro pomyctumsie kounenTparuu (ITAK) sa-
IPASHSIOLIKX BEWECTB B aTMOCGEPHOM BO3AYXE TOPOACKHUX U CEABCKHX I10-
CeAEHUI».

' TIpukas Tockomakoaoruu Poccun ot 13.04.1999 1. Ne 165 «O Pexomen-
AQLISIX AASL LieAell HHBEHTapu3aLuu Ha Teppuropuu Poccuiickoit Pepepa-
LMK IIPOU3BOACTB, 060PYAOBAHILS, MATEPUAAOB, HCIIOAB3YIOIIMX HAU COAEP-
xamux ITXB, a aioke ITXB-copepsxamux oTX0A0B>.

Original articles

0.5pg / m® (other dioxins and dibenzofurans — in units of
M-TEF"). It refers to all compounds of these groups with
similar physicochemical properties and mechanisms of bio-
logical action.

Dioxins often include dioxin-like polychlorinated bi-
phenyls (PCBs), which molecules can assume a planar
configuration like PCDD / PCDF (12 congeners). Per the
Order of the State Committee for Ecology of Russi'?, of the
four distinguished groups of PCBs, the first includes direct-
ly toxic PCBs (stereo analogs 2,3,7,8-TCDD). Unlike diox-
ins, in Russia, PCBs do not have any standardization in the
atmospheric air of urban and rural settlements. In the work
area air, it is possible to apply the standard for the number
of PCBs — 1.0 mg/m’ according to GOST 12.1.005-88."

The sources of dioxins entering the human body are food
(up to 95%), air (3.5%), soil (1.3%), water (0.001%). Diox-
ins slowly eliminated from the body (their half-life is 10 years
or more), have a general toxic and cytotoxic effect, disrupt
the activity of the endocrine system, provoke diseases of the
skin, blood, and hematopoietic system, increase biological age,
susceptibility to infections, cause long-term effects associated
with immunosuppressive, mutagenic, teratogenic, embryotoxic
and carcinogenic properties [16].

111 GN 2.1.6.3492-17 «Maximum permissible concentrations (MPC) of
pollutants in the air of urban and rural settlements.»

12 Order of the State Committee for Ecology of Russia dated April 13,1999,
No. 165 «On Recommendations for the Inventory Purposes of Production,
Equipment, Materials Using or Containing PCBs, and PCB-Containing
Wastes in the Russian Federation.»

3 GN 2.1.6.3492-17 “Maximum permissible concentrations (MPC) of
pollutants in the air of urban and rural settlements.”

Tabauna 3 / Table 3

CpaBHATeAbHAs XapPAaKTEPUCTHKA copepKaHHe AHOKCHHOB U IIXD B KpOBH MOKapHBIX H KOHTPOABHOM IPYIIbI, 0I/T

AnmupoB (M+m)

Comparative characteristics of the content of dioxins and PCBs in the firefighters and the control group blood, pg/g lipids (M+m)

XuMIIeCKoe CoeAMHeRHe KonnenTpanus (B rpynnax cpaBHen#si), nr/T ANIHAOB
KonTpoas ITo>xaporymenne HNucnexnus
TIXAA 124,2+2,4 731,4+ 7,8* 659,2+8,1*
TIIXAD 83,2£3,7 634,2+ 6,9* 526,3+ 7,4*
IIXb 26,2+2,9 61,6%5,1* 52,4+4,3*
%aﬁa:/{;ec;;gac—nﬂos, dypanoB u auoxcuHomopo6Hsx ITXB, 32,7421 536,8+6,1* 486,6+7,3*

IMpumevanmst: * pasandrie OTHOCHTEAbHO rpyIinbl KOHTPOAs, p<0,05; WHOrcpp,rpcs-TEQ — cyMMa AMOKCHHOB M AMOKCHHOIIOAOOHBIX
IIXB (cyMMa moAnXAOpHpoBaHHbIX Anbenso-n-anokcurnos (IIXAA), moanxaopuposannsix pnbensodypanos (IIXA®) u noauxaopupo-
BanHbix 6udennnos (ITXB), BoipakeHHas B TOKCHYECKOM 3KBUBaAeHTe BceMupHoOil opranusanuu sapasooxparenus (BO3) ¢ ucnoabso-
BaHHEM TOKCHUECKUX 9KBUBaAeHTOB (toxic equivalency factors, 2005)).

Notes: * difference relative to the control group, p<0,05; WHOpcpp/pcs TEQ — the sum of dioxins and dioxin-like PCBs (the sum
of polychlorinated dibenzo-p-dioxins (PCDD), polychlorinated dibenzofurans (PCDF) and polychlorinated biphenyls (PCB), expressed
in the toxic equivalent of WHO using the toxic equivalency factors (2005)).

Tabauna 4 / Table 4

Copepxanne pnokcnaoB 1 [IXB B KPOBH IOKaPHBIX B 3aBHCAMOCTH OT CTaXa, Ir/r AUmHA0B (Mtm)
The content of dioxins and PCBs in the blood of firefighters depending on the length of service, pg/g lipids (M+m)

Cras pa GoThI Konneﬂrpaunn, nr/T AUIIIAOB
IIXAA IIXAD IIXb WHOrcpp/rpcs-TEQ
1 roa 178,2+6,4* 97,5+5,3* 36,243,2* 124,3+7,2*
S Aer 426+7,2* 392+4,9* 58,1+4,2* 397,8+8,3*
10 aer 742+8,1 659+7,6 84,5+4,8 526,4+7,9

IMpumeuanue: * pazandne OTHOCHTEABHO MOXAPHbIX ¢ 60AbIINM cTaxeM, p<0,05.
Note: * difference relative to firefighters with long experience, p<0,05.
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pepHOM BO3AyXe TOPOACKHX M CEAbCKUX ITOCEACHHI, B BO3AYXE
pabodeit 30HBI BOSMOXHO IIPHMeHEeHHe HOPMATHBA AASL CYMMBI
I1XB 1,0 mr/mM3, B coorserctenu ¢ TOCT 12.1.005-88".

VlcTouHNKAMH TOCTYTIACHH S AHOKCHHOB B OPTaHM3M 9eAOBe-
Ka SBASIOTCS IIPOAYKTDI IMTaHMA (Ao 95%) , BO3AYX (3,5%), no-
upa (1,3%), Bopa (0,001%). AVMOKCHHBI MEAAEHHO BBIBOASITCS U3
OpraHu3Ma (HepI/IOA UX TIOAYBBIBEACHHUS U3 OPraHU3Ma COCTaB-
aster 10 1 6oAee AeT), OKa3bIBAIOT OOIETOKCHYECKOE ACHCTBIE,
00AQAQIOT LIUTOTOKCUIECKHM 3 PEKTOM, HApPYUIAIOT ASSTEAD-
HOCTb HAOKPUHHOM CHCTEMBI, POBOLPYIOT GOAE3HH KOXH,
KPOBHU U KPOBETBOPHOI CHCTEMBI, yBEAUIHBAIOT OHOAOTHYECKHI
BO3DACT, IIOBBIIAIOT BOCIPUIMYMBOCTD K MHPEKIIUAM, BBI3bI-
BAIOT OTAAACHHBIE 9 (eKThl, CBA3aHHbIE C UMMYHOACTIPECCHB-
HBIMH, MyTareHHbIMH, TepPATOreHHBIMH, 3MOPHOTOKCHYECKIMI
Y KaHI[epPOreHHBIMU CBOHCTBAMH [16]. Boiaaenue HePBUYHbIX
MOAEKYASIPHBIX, OHOXHMHYECKUX, QYHKIMOHAABHBIX 3 PeKTOB
Y 3AOPOBBIX AIOAH ITO PE3YABTATaM AHAAM3A PA3AMYHBIX KOHIeH-
TpaIUii AMOKCHHOB B KDOBH Y€AOBEKA H IT0KA3aTeAed 3A0POBbs
HabAropaeTcs npu 30 IIT/T AMITHAOB KpOBU [17].

O6aaparomuit HanboAbIell 6MOAOTMYEeCKON aKTUBHOCTHIO
TXAA Bxoaur B 1-10 rpymimy no kaaccuduxarmy MexayHapoa-
HOTO areHTCTBA II0 U3yYeHUIO PaKa (MAMP), BKAIOUaOIIyo 63
Ha¥MeHOBAHHA KaHIIepOTeHHbIX areHTOB XMMHYECKOTO ¥ HHOTO
IPOUCXOXKACHIS, U MeeT 6e3yCAOBHbIE AOKA3aTEABCTBA OIIAC-
soctu. BITOCT P 57453-2017" npeacTaBAeHO 9KBHBAAECHTHOE
COOTHECEHHE Pe3yABTaTOB KAACCUPUKALIMH OIIACHOCTH COTAACHO
MAUP (1 rpynma) u TOCT 32419-2013" (kaacc 1A).

Ha Bropom arare pa6oTsl 65142 IIpOBeACHA CPABHUTEABHAS
XapaKTePUCTUKA COACPXKAHHS AMOKCHHOB B KPOBH IOXKAPHBIX U
crracareAeil KOHTPOABHOH TPYIIIIBI (Taba. 3), a Taroke CpaBHH-
TeAbHas XapaKTePUCTHKA KOHIIEHTPAIUK AMOKCHHOB B KPOBH
HOXAPHBIX B 3aBUCHMOCTH OT CTaXa IPO(PeCCHOHAABHOMN Ae-
aTeabHOCTH (TabA. 4).

AHaAU3 ITOAYYEHHbIX AQHHBIX CBUAETEABCTBYET O BHICOKOM
KOHIJeHTPAlJUK AUOKCHHOB B IIAA3Me KPOBHU KaK IOXXAPHBIX,
Y4aCTBYIOIMX HEIIOCPEACTBEHHO B MTOXAPOTYIIEHUH, TaK H
COTPYAHHKOB, IPOBOASIINX MHCIIEKITHIO HA MeCTe MOXKapa.

AHaAU3 TIOAYYEeHHbIX AQHHBIX CBAETEABCTBYET O 3HAYUMOM
yBEAMYeHUU KOHLIEHTPALIUNH AUOKCHHOB B KPOBH IOXKAPHBIX C
yBeAMYeHHEM CTaXKa.

BriBoabI:

1. Xumumeckuii pakmop sersemcs 00HUM U3 OCHOBHBIX 8pe0-
HbIX U ONACHBIX PaKmMopos, 8030eliCMBYOUUX HA OpeaHU3M 1o-
wapnoix. IIpu 2openun cunmemuneckux nOAUMEPHLIX U NOAU-
MEPCOdepIaUX CPOUMEALHBIX U 0MOEAOHHBIX MAMEPUAL08
8bi0eASemCs WUPOKUTL CHEKMP 3a2pI3HAIUUX BeUYeCs, KOHYeH-
MpayuL KormopoLx MHOZOKPAIMHO NPesLIUAION HOPMAMUBHDLE
YPOBHU U UX CHUNCEHUE NPAKINUHECKY HEBO3MOINCHO.

2. Yepes cymxu nocae Aukeudayuu nomapa Konyenmpayuu
0OABUIUHCIBA MOKCUHHBIX NPOJYKMO8 20peHus cHuNaomcs do
yposns, bauskozo k IIAK. Oduako xonyenmpayuu duoxcunos
0CMAMCs HA 8bICOKOM YPoBHe euje d0A20€ BPEMS.

3. Ioayuennvie pesyrbmampt uccAe008aHUS cBUIEMEAbCBY-
10M 0 BHICOKUX KOHYEHMPAyUsx JUOKCUHO8 8 KPOBU NOKAPHbIX,
YHACMBYIOWUX 8 NOXCAPOMYULEHUY, MAK U CHEYUAAUCINOS, HPo-
B00SUJUX UHCNEKYUIO HA MECIE NONCAPA, 8 CPABHEHUL C ZPYNNOL
konmpoas. IToayuena 3Hauumas 3asucumocmo om cmaxa pagomst.

1 TOCT 12.1.005-88 «O6mue caHUTapHO-TUIHEHNYeCKUEe TPeGOBAHIS K
BO3AYXY pabodeit 30HbI».

¥ TOCT P 57453-2017 «PyKOBOACTBO I10 IPUMEHEHHIO KPUTEPHEB KAAC-
CHQUKAIMH ONIACHOCTH XMMHUYECKON POAYKIJUH T10 BO3AEHCTBHIO HA Opra-
Hu3M. KanneporeHHOCTD>».

" TOCT 32419-2013 «Kaaccudukanus OIACHOCTH XUMIYECKOH IpO-
Ayxoun. O6mue TpeboBaHms>.
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Identification of primary molecular, biochemical, func-
tional effects in healthy people based on the analysis of various
concentrations of dioxins in human blood, and health indica-
tors observed at 30 pg/g blood lipids [17].

TCDD, which has the highest biological activity, is a part
of the 1st group according to the classification of the Interna-
tional Agency for Research on Cancer (IARC), which includes
63 names of carcinogenic agents of chemical and other origins,
and has absolute proof of danger. GOST R 5§7453-2017" pro-
vides an equivalent correlation of the results of hazard classifi-
cation according to IARC (group 1) and GOST 32419-2013"
(class 1A).

At the second stage of the study, a comparative charac-
teristic of the dioxins content in the blood of firefighters and
the control group rescuers (table 3), and the concentration of
dioxins in the blood of firefighters, depending on the service
length (table 4) carried out.

Analysis of the data obtained indicates a high concentra-
tion of dioxins in the blood plasma of firefighters directly in-
volved in firefighting and employees conducting inspections
at the fire site.

An analysis of the data obtained indicates a significant in-
crease in the dioxins concentration in the blood of firefighters
with an increase of experience.

Conclusions:

1. The chemical factor is one of the main harmful and dan-
gerous factors affecting the body of firefighters. When burning
synthetic polymer and polymer-containing building and finishing
materials, a wide range of pollutants emitted, the concentrations
of which are many times higher than the standard levels. Their
reduction is almost impossible.

2. One day after the fire extinguishing a fire, the concentrations
of most toxic combustion products decrease to a level close to the
MPC. However, dioxin concentrations remain high for a long time.

3. The obtained results of the study indicate high concentra-
tions of dioxins in the blood of firefighters involved in firefighting
and specialists conducting inspections at the fire site, in comparison
with the control group. A significant dependence on the length of
service obtained.

4. Although the main route of entry of dioxins into the human
body considered to be alimentary, with their high concentrations in
the atmospheric air at all stages of fire extinguishing, the respiratory
route of entry is of decisive importance for firefighters. It allows us to
speak about the possibility of the occupational impact of this factor.
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4. Hecmomps Ha 1o, 4mo 0CHOBHbIM HymeM NOCHYRAEHUS
OUOKCUHOB 6 OP2AHUSM HEAOBEKA CHUMAEMCS AAUMEHMAPHbIT,
NpU UX BLICOKUX KOHYEHMPAYUIX 8 AMMOCPHepHoM 8030yxe HA
8cex IMANAxX AUKSUOAYUU NOKapPa, OAS NOIAPHBIX onpedersio-
Ujee 3HAMEHIE UMEEM PeCHUPAMOPHbLIL YMb NOCIYNAEHUS, HMO
10380AS€M 2080PUMb 0 803MONCHOCHIU NPOPECCUOHANLHO20 603-
deticmesus dannozo daxmopa.
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