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Ha npumepe mpeanpusaTuii MeTaTypradeckoi, TOpHOAOOBIBAIONMEH M MAaITHHOCTPOUTEILHON OTpaciie
IIPOMBILIUICHHOCTH IIPUBEACHBI PE3YyJIbTaThl HHCTPYMEHTAIbHBIX HCCIECIOBAHUN JHUCIIEPCHOIO COCTaBa TBEPIOM
COCTaBJISIIOLICH IMBIIETa30BBIX BHIOPOCOB C BBIACICHUEM HOPMHPYeMbIX (Gpakuuii PM, s u PMjgo. YTouHeHs! 3Ha-
YeHHs1 KOOPPHUIMEHTOB CeTMMEHTAIMN I YacTUI] MEJIKUX (PpakiMid pa3lM4HBIX CBOWCTB. [lokazaHo, 4To HC-
MOJIb30BAHUE JAHHBIX O JUCIIEPCHOM COCTABE IBUIM U 00OCHOBAHHBIX KOA((UIIMEHTOB CEJMMEHTAIUU MOBbIIIA-
eT TouHOCTh pacuéroB B 1,5—-2,5pa3a. OnucanHble TOIX0/IbI TO3BOJISIOT YBEJINYUTh TOYHOCTD OLIEHKH 30H BIIUS-

HUS TBUIEBBIX BHIOPOCOB MPOMBINLICHHBIX IPEANPHUITHN U YPOBHS IKCIO3UIUH HACCICHHUS.
KaioueBble ci10Ba: mbliera3oBble BHIOPOCHI, MENKOJUCHIEpCHBIE YacTulbl, PM1g, PM; 5 OlleHKa dKCIO3H-
IIUH, TUCTIEPCHOCTD, (PpaKINOHHBIN cOCcTaB, KOAPPUIIHMEHT OCENaHuU.

OmacHOCTb MBLICBBIX YACTHI JJISI 370pPO-
BbSl YEJIOBEKA IOJATBEPKIAECHA JAHHBIMA MHO-
TOJIETHUX OTEYECTBEHHBIX M 3apyOCIKHBIX HC-
cienosanwmii [6, 9, 13-15, 17, 22V craHoBI1e-
HO, YTO pa3Mep YacCTHIL — ITO BaKHBIN (PakTop
UX BO3JEHCTBHUS Ha 3JI0pOBbE, HAPSILY C XMMH-
YyeckuM coctaBoM u (opmoit [13, 14, 22].]1o-
Ka3aHO, YTO HAMOOJBIIYI0 Yrpo3y C TOUKH
3pCHUsI BO3JCHCTBUS Ha 370POBBE TMPEICTAB-
JSIFOT UMEHHO YAaCTHIBI MEIKUX (pakiuii —
pasmepamu Mmenee 10 (PMig) u 2,5 Mrm
(PM3,5), uTO OoOecreunBaeT UxX JOJIroe MPUCYT-
CTBHE B arMocdepe, MEPEHOC Ha OOJIbIIHE
PacCTOSIHUSL ¥ CIIOCOOHOCTH MPOHHMKATH B HIDK-
HHUE OT/EJbl JBIXaTeNbHBIX MyTeH, TOXOAUThH
10 OpoHxoB u anbBeon [9, 15, 17].

Ha cerognsimHuii IeHh Ha TEPPUTOPHUH
Poccniickoit Penepany KOppPEKTHas OLICHKA
9KCTIO3UIIMN HACCIICHUS K MEJIKOIMCIICPCHOM
IBUTH 3aTPYTHEHA, YTO 00YCIOBICHO HEAOCTA-

TOYHOCTBIO AKTyaJIbHBIX JAaHHBIX O JUCIEpC-
HOM COCTaBE€ IIBUICBBIX BBEIOPOCOB MPOMBIII-
JICHHBIX MpeanpusTuil. imerole cBeieHus He
MOJTHOCTBIO  COOTBETCTBYIOT ~ COBPEMEHHOMY
YPOBHIO Pa3BUTUSL TEXHOJOTHUECKUX MPOLEC-
coB u npumensieMoro ceipbs [10]. [Tonoxenue
[Tpukaza Munnpupoast PO Ne579 or
31.12.2010r. «O mopsiike YCTaHOBJICHHUS HC-
TOYHHKOB BBIOPOCOB BpEIHBIX (3arps3HsO-
IMX) BEIIECTB B aTMOC(EpHBI BO3IYX, MOJ-
JIeKAIIUX TOCYJapCTBEHHOMY Y4eTy U HOpMHU-
poBanuio, u o IlepeyHe BpeoHBIX BEIIECTB,
MOJUIKAIIUX TOCYTApCTBEHHOMY YY€Ty U HOp-
MHPOBAHHUIO», B KOTOPOM YTBEP)KICH PETJIAMEHT
HOPMHUPOBAHUS BBIOPOCOB TMBUIM C YYETOM
JUCTIEPCHOCTH, pean3yeTcs KpaiiHe ciabo.
K npumepy, no nanueiM Ynpasnenus Pocnot-
pebHamz3opa no IlepMckomy Kparo, Ha Teppu-
topuu Ilpukambs xk 2013 1. HU OmHO W3 TIpO-
MBIIUICHHBIX NPEIIPUSITHA HE BKIIOYMIO JaH-
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HBIC O JUCIIEPCHOM COCTaBE€ IBLICBBIX BBHIOPO-
COB B BEJOMOCTH MHBEHTApPU3aLUU HUCTOYHU-
KOB BBIJICJICHHS] © BBIOPOCOB M, COOTBETCTBEH-
HO, TIpU pa3pabOTKe HOPMATHBOB MPEIEIBHO
JIOTTYCTUMBIX BBIOPOCOB M TMPOEKTHUPOBAHUU
CaHUTAPHO-3AIIUTHBIX 30H MEJIKOJUCIIEPCHBIE
MBUTK HE PACCMATPUBAIHUCE.

CnoxxuBmiasicss CUTyalUds HE IO03BOJIAET
BBIIIOJIHUTh ~ KOPPEKTHYID  TMTHEHUYECKYIO
OIICHKY BEPOSITHOTO BO3/IEUCTBUS 3arpsi3HEHUS
aTMoc(epHOro BO3Ayxa B 30HAX BIUSHUS CTa-
[MOHAPHBIX MCTOYHHKOB BBIOPOCOB TBEPIBIX
YaCTHI] IPOMBIIIICHHBIX MPEITPUITHH.

Lesb ucc/ieoBaHusi COCTOSIA B OTPadOT-
K€ METOAUYCSCKUX IOAXOJO0B K OIICHKE KCIIO-
3UIIMM HACEJICHUS] MEJIKOAMCIEPCHON MbUIbIO
B 30HAX BJIUSHUS MMPOMBIIIJICHHBIX CTaI[HOHAP-
HBIX MCTOYHUKOB BHIOPOCOB Ha 0a3e HayKOeM-
KOTO aHaJM3a JTUCTIEPCHOTO W KOMITOHEHTHOTO
COCTaBa OTXOAIIMX MBLICTa30BbIX CMECEH.

Jis  pocTWKeHWsI IOCTaBIICHHOW IIeJd
ObUTH TIOCJIEIOBATENIbHO PEIICHBI 3a7aud IO
YCTAaHOBJICHHUIO (PPAKITIOHHOTO COCTaBa TIbLJIC-
ra30BBIX BBIOPOCOB C BBIICJICHHEM HOPMHUpYeE-
MBIX ¢pakmuii PMys u PMyo;, onpenencHuio
Maccel BbIOpocoB dyactull PMzs u PMjg
(r/c, T/ronm); 0OOCHOBaHMIO KOPPEKTHBIX KO-
3G (UIMEHTOB CeTUMEHTAIIMM B 3aBUCUMOCTH
OT JIMCIIEPCHOTO COCTaBa MbUIEH W YCIOBHM
BBIOPOCOB; a TakKe MO OIEHKE SKCIO3UIIUU
HACEJICHMS B 30HAX BIMSHUS HUCTOYHUKOB.

O0beKkTaMH  HCCJIEI0BAHHSA  SBIISIINCH
MPEANPUATHST MAIIMHOCTPOUTEIBHOM, TOPHO-
NOOBIBAIOLIEH M METATypru4eckoil orpacieit
Ha Teppuropud I. [lepmu u Ilepmckoro kpas.

Marepuajabl U MeTOAbl. TexXHOJOTHYE-
CKHE€ TIPOLIECCHl TMPOMBINIIEHHBIX TPEANpHU-
STHH HCCJEI0BaJd METOJIOM aHaln3a TEeXHU-
YECKOM OKYMEHTAIMHd C TOCIEIYIOIIUM BbI-
€3HBIM 00CTIe0BaHNEM MPOU3BOJICTBEHHBIX
OOBEKTOB JIS1 BBLISIBIICHHS UCTOYHHKOB IIBLIC-
o0pa3oBaHMs M TMBUICBBIACICHUS, aHAIN3a UX
TEXHOJOTMYECKUX OCOOEHHOCTEM U YCJIOBHIA
¢dbyHkmonupoBanusi. Ha wncTouHMKax Bblae-
JICHUs TBUTM TPOBOJIAIN MPSIMbIE UHCTPYMEH-
TaJbHBIC HCCIIeOBaHUs BBIOpOcoB. [IpobooT-
OOp OCYIIECTBISUTH C NMPUMCHEHHEM JBYXIIH-
KJIOHHOTO cemnapaTropa C MOCJIeI0BaTeIbHBIMU
CTYNMEHSIMHU OTIEICHHUS YaCTUIl Pa3THUUYHBIX
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dbpakumii 1 QUIBTPOB C COOTBETCTBYIOIIMMH
pasmMepamu 1Op U CBOMCTBAMH, MO3BOJISIOLIH-
MH MaKCHUMaJIbHO COXPAaHUTH TUCIEPCHBIN
coctaB BbIOpocoB. [IpoIOIKUTETBHOCTh OT-
O6opa mpoO ompenensiach UWHTEHCUBHOCTHIO
NBUICBBIICICHUS HA UCTOYHHKE M COCTABJIS-
na ot 2 1o 20 MHH TIpU CKOPOCTH OTOOpa —
20 av®/muH. OT6Op PG BO3AYXA IPOBOIH-
T Ha PACCTOSHUU, MAKCHMAaJIbHO TMPUOIH-
KCHHOM K WMCTOYHHWKY TbUICBbIICICHUSA. J1Jist
KaXX/IOTO MCTOYHHMKA OCYIIECTBIISUTH 10 S TM0-
BTOpHOCTEH 0TOOpa, (hopmMupoBanu oO0bEIU-
HEHHYIO (YCpeOHEHHYI0) MpoOy, Ui KOTOPOi
BBITIOJTHSIUTH BCE M3MEPEHHS.

Ouenky oOuieil mMaccol MbUIM, BbIOpAchI-
BacMOU B €JMHHUILY BPEMEHH, BBIMOJIHSIMN Tpa-
BUMETPUIECKUM METO/IOM.

Onpenesnenne TUCIIEPCHOTO COCTaBa Iblie-
BBIX BBIOPOCOB OCYIIECTBIIUIA C MPUMEHEHHUEM
Ja3epHOro aHanmsaropa yacturp Microtrac
S3500 ¢xBaTbiBacMbIii AMANa30H pa3Mepa Jac-
i ot 20 M 10 2000MkMm). Ha ocHoBaHuu pe-
3yJIbTATOB, TIOJYYEHHBIX TIPH  ONpPEICICHUN
JMCTIIEPCHOTO COCTaBa, BBIUMCISUIA MAacCOBYIO
KOHIIEHTparmio ppakimii yactuir PM, su PMjo.

®dopMy TBUIEBBIX YaCTHUI[ yCTaHABJIMBAIH
C IPUMEHEHHEM CKaHUPYIOIIETO AJIEKTPOHHO-
ro MHKPOCKOIA BBICOKOTO paspelieHus (cre-
neHb yBenmmdeHus — ot 5 1o 300 000kpar; yc-
kopsromiee Hanpspkenue — ot 0,3 mo 30 xB)
C PEHTreHO-(IIFOOPECIICHTHON TMPUCTaBKOMN
S3400N HITACHI f(penen oOHapyxeHus: —
nopsinka 10—5wmac.%, MmuHMManbHas o6iacTb
uccnenosanus — 100 mxm) Ha 0Oaze Llentpa
KOJIJISKTHBHOTO TI0JIb30BaHus [lepMmckoro Ha-
[IUOHAIBHOTO HCCIIE0BATEIILCKOTO TOJTUTEX-
HUYECKOTO YHHUBEPCHUTETA.

KonuyecTBeHHYI0 OIICHKY YacTHI[ HOp-
MUpPYEMBIX (paKIHUK TPOBOIIIN IyTEM OTIpe-
JeJICHUsT WX MaKCHMaJbHBIX pa3oBbIX (r/c)
1 BaJIOBBIX (T/T0O/) BHIOPOCOB B COOTBETCTBHU
CO CTaHIAPTHBIMH MeTOaUKamH [6].

Br16op xoppektHOro K03 duimenrta cko-
poctu ocemanus (cemumenTanuu, F) mbutei
OCYIIECTBIISUTH HA CTAJUU MOJATOTOBKH K pac-
yeTaM pPacCeMBaHUs BBIOPOCOB MEJIKOJIHUC-
MEPCHBIX YacCTHIl OT HMCTOYHUKOB TPEATNPH-
ATUN KaK OTHOIIEHHE MEXIy CKOPOCTBIO OCe-
TaHWS YacTHIl C ONPEACTIEHHBIM pPa3MepOM
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K OTIAaCHOM CKOPOCTH BETpa, KOTOpasi ONpeaes-
€TCd PAacy€THBIM IIyTEM B COOTBETCTBUU CO
CTaHJIAPTU30BaHHBIMU MeToauKamu. CKOpOCTh
OCAXJIEHUs] 4YacTUIbl Ccepuueckoil (Hopmbl
ornpenessi 1mo (GopmMyiie, ONMHUCHIBAarOIIEH 3a-
koH CTOKca, IJie CKOPOCTh OCENaHHs YacCTHIL
3aBUCHUT OT UX JMaMeTpa U IUIOTHOCTH, a Tak-
e OT CBOMCTB cpenbl, B KOTOPOH MPOHCXO-
muT ocaxnaenue. dopmy uacTuil, yCTaHOB-
JEHHYI0O C HCIHOJB30BaHUEM 3JIEKTPOHHOU
MUKPOCKOIIUH, YYUTHIBAIH B (hOpMyJie 3aKOHA
Crokca yepe3 HKBUBAJCHTHBIH AMAMETp, KO-
TOPBIM Ompenesuin 4yepe3 KOodIPPUIHEeHT X,
UMEIoIIMii 3HaYenus ot 1 10 2,9 [4].

Pacyersl paccemBaHHs KaxIoW (paxiuu
nbUIeH MPOBOJVIIN C UCIIOJIb30BAHUEM CTaHap-
TH3MPOBAHHBIX METOJIOB, MPUMEHsieMbIX B Poc-
cud [7], ¥ TpOrpaMMHBIX CpPEICTB, peayu-
3YIOIUX AJITOPUTM PACIpPOCTPAaHEHUS 3arpsis-
HSIOIIMX BeIIEeCTB B aTMmocdepe. Pacuérol
BBINIOJIHSUIM B TOUKAX Ha TPaHMIAX CaHUTapHO-
3alIUTHBIX 30H MPEANPUITUN U B y371aX pacuéT-
HBIX CETOK, OXBATBIBAIOIINX PAiOH pacIojoxKe-
HUSI TIPEIPUSATUN B pajinyce J0 ABYX KHJIOMET-
POB (30HBI IPOTHO3MPYEMOT'O 3arpsI3HCHHS).

[Ipu olLieHKe KCIO3UIMU HACETICHUS B Ka-
YEeCTBE KPUTEPHUEB HCIOIb30BAIM 3HAUYEHHS
MaKCUMAaJIbHBIX PAa30BBIX M CPEIHECYTOYHBIX
OpeleNbHO JIONYCTHUMBIX KOHIIEHTpALUN —
IAKy, 1 IIKc, KOTOpbIE COCTABIAIOT COOT-
BerctBeHHo 0,16 u 0,035MF/M3 it PMzs,
u 0,3u 0,06Mr/M3 TUTS PMlo1 ¥ TApMOHH3UPO-
BaHbl C pe)epeHTHBIMU YPOBHSMH, PEKOMEH-
JIOBaHHBIMU BceMupHOU opraHusanuen 3apa-
BooxpaneHus [9, 21].

OTto0paxeHue U aHaJIu3 HKCIO3ULUH MIPO-
BOJAWIM Ha 0aze reomHpOPMAIMOHHOW CHCTe-
MbI ArcGIS 9.3c ucnonp30BaHHEM BEKTOPHBIX
KapT TEPPUTOPHI, COJEpKaLIUX MECTa pacro-
JOKEHHUsI CTAI[MOHAPHBIX HCTOYHHUKOB IIbLIE-
BBIX BBIOPOCOB, TPAHMIBI CAaHUTAPHO-3AIINT-
HBIX 30H, XHJIYIO 3aCTPOWKY, OOBEKTHI COIM-
IBHO-KYJIBTYPHOTO M PEKPEallMOHHOTO Ha3Ha-
YEHUS U JIp., a TAKKE JIAHHBIE 110 YHCICHHOCTU
NPOKUBAOLETO HACETIECHHUS.

'TH 2.1.6.2604—1{loronserne Ne 8k T'H 2.1.6.1338-03
«IpenensHo ponycrumbie koHueHTparud (1K) sarpssHsrommx
BEILIECTB B aTMOC(EPHOM BO3/IyXe HACETICHHBIX MECT».

3a nmepuon 2011-2013rr. 6suT0 HCCIIE-
noBano Oosiee 600 nmpoO mbLIH, BBIACTIEMON
TEXHOJIOTHUECKUMU alapaTaMu, CTaHKaMU
U UHBIMH HCTOYHHMKAMH, TPOBEACHO Oomee
20 01IEHOK DKCIO3UIMHM B 30HAX BIIMSHHUS HE-
CKOJIBKAX TTPOMBIIIICHHBIX MPEATPHSITHH.

Pe3yabTaTnl U ux odcy:knenue. [Ipu ana-
T3¢ TEXHOJIOTMYECKUX IPOIECCOB TMPEANPH-
ATUN YCTAHOBJICHO:

—Ha METALTYPrHYECKUX MPEANPUITHIX
HanOopIe OOBEMBI BBIOPOCOB  TBEPBIX
4acTUI] OOpa3yloTCsi Ha arjJoMepallioOHHOM
npou3BoaCTBE (ariodaOpyKH), IPH BHITUIABKE
YyryHa, rnepepadoTKe 4yryHa Ha CTajib, B J0-
MEHHOM TIPOM3BOJICTBE (IOMEHHAs IMeYb, PYI-
HBII JTBOD, JIUTCHHBIN JBOP), B MAapTEHOBCKUX
[[eXax, B KOHBEPTCPHBIX CTAJCIUIABHIBLHBIX
1[eXax, Ha KOKCOXHMHUYECKOM TIPOU3BOICTBE;

— Ha3eMHbIE YYaCTKU TOPHOI00BIBAOLINX
MIPOU3BOJICTB XapaKTEPU3YIOTCS OBBIIIICHHBIM
MBUIEBBIICTICHHEM OT MECT TEPECHIKH PYAbI
Y TOTOBOM TIPOJTYKIIUH, KOMILJIEKCA MOTPY309HO-
pasrpy304HbIX PabOT, TPOXOTOB, IMPOCEHBAO-
IIMX MaIlliH, y9acTKa pa3mMoJia, KOHBEHepoB;

—Ha MAalIMHOCTPOUTEIbHBIX MPEIIPUATH-
X OCHOBHBIMHM HCTOYHHMKAMHU TMbIJIEOOpa3oBa-
HUS W BBIICICHUS SIBISAIOTCS JIMTEHHBIE IIeXa
(BarpaHkH, 3JIEKTPOJYTOBBIC U MHIYKIIMOHHBIC
TIeYH, YIACTKU CKIIAIUPOBAHUS U TIEPEpaOdOTKU
MUXTHl 1 (POPMOBOYHBIX MAaTEPUAIOB, YUYACTKH
BBIOUBKA © OYHUCTKH JIMThS), KY3HEUHO-
IPECCOBbIE U MPOKaTHBIE Iiexa (porecchl Ha-
rpeBa U 00pabOTKM MeTasuia), TEPMHUCCKUE
nexa (HarpeBaTeNbHbBIC TEYH, APOOCCTPYHHBbIC
U IpoOOMETHBIE KaMephl), ralbBAaHHYECKUE 11e-
xa (MOATrOTOBUTEIBHBIE ONEpPAIii, B OCHOBHOM
MEXaHMYECKas OYMCTKA), IeXa MEXaHHYECKOU
00paboTKu MaTepuasioB (MexaHH4eckass ooOpa-
00TKa METAJJIOB, JPEBECHHBI, CTEKJIOTIACTH-
KOB, rpaduiTa U JIp. Ha CTAHKax), y4acTKH CBap-
KU ¥ PE3KHA METAJLIOB.

HcTouyHnKaMu MBUIEHUS SBIISTIOTCS TaKXKe
BCIIOMOTaTeJIbHBIE TEXHOJIOTUYECKUE YUaCTKH:
KOTEITbHBIE, PEMOHTHO-MEXaHUYECKUE, PEMOHT-
HO-CTPOUTEINbHBIC 11€Xa U T.1.

@®paKIMOHHBIN COCTaB TBLIEBBIX BBHIOPO-
COB TEXHOJIOTHYECKHUX MPOIIECCOB METAJLTYPIH-
YECKUX MMPOU3BOJICTB NPECTABJICH B Ta0. 1.

23



N.B. Maii, A.A. Kokoynuna, C.1O. 3aropoanos, E.B. [Tonosa

Taonunma 1

[TapameTpsl AMCIIEPCHOTO COCTaBa MbUIEH, 00pa3yIOIUXCs IPU HEKOTOPBIX TEXHOJIOTUYECKUX
olepanusx MeTalypru4ecKux Mponu3BOICTB

Maccosast gomas gactur, % MenuanHbIi
TexHonornyeckas onepanus MEHEee MeHee Gosee pa3Mep 4acTHil,
2,5 MKM 10 MxM 10 MM MKM

3arpy3ka KOJONIHUKOBON MIMXTHI 5,40 24,77 74,59 40,00
3arpy3ka MOHOUIMXTHI 0,00 9,19 90,81 80,00
3arpy3ka MeTaTyprudeckoro Iuiaka 44,46 55,52 42,58 4,00
CMelleHHe MIUXThI 11,40 31,14 68,16 30,00
CriekaHme arjoMepara 2,93 8,43 90,59 200,00
Brirpyska arjgomepara 5,24 15,41 82,33 20,00
[eperpyska py/sl (MECTHOTO aryiomMepara) 4,07 25,57 74,43 20,00
BeInyck uyryna 78,53 84,34 15,66 1,00
Bpinyck muiaka 17,56 53,91 46,12 8,50
[IponyBka uyryHa B KOHBEpTepe 1,22 10,79 89,21 8,50
IIpokart 3aroToBok Ha crane 370 12,06 26,87 72,15 40,00
[Ipokar 3aroroBok Ha crane 550 0,00 8,58 91,42 90,00
OO>HTr U3BECTHU B €YU 6,06 40,98 62,67 10,00
BeriiaBka dheppoBaHaius 4,71 26,95 73,05 20,00
O0paboTKa peccopsl APOOBIO 35,51 47,91 52,09 10,00
PyOka cramu 12,79 29,44 70,56 20,00
[opsiuas mramnoBka 1,32 18,01 81,99 80,00
BrICBepMBaHUE CTEPIKHEH 0,37 11,06 88,94 90,00
OT1OuBKa 0T (HOPMOBOYHOM CMECH 11,36 50,58 49,42 40,00
Br,mnanKa CTaJIH B DJIEKTPOCTAJIETLIa- 16,71 38,22 61,78 20,00
BUJILHOW TE€YH
IIpuroroBiieHue cMecH B MELIANIKE 1.65 13,67 86,33 20,00
JUTS YKIAAKH hopm

OmnpeneneHo, 4To yisl TBUICH HCCIIe0BaH-
HOTO METAJUTyprUYeCKOro TPEINPUATHS MEIH-
aHHble pazMmepbl YacTtul coctaBmum or 1,00
(omeparnms <aarpyska 1wiaka») o 200,00 Mxm
(omepanms «cniekanue arjomepara»). Jlosst yac-
Tl (ppakipu PM 5 korebanach B Auamna3oHe OT
0 o 78 %,PM; 10— ot 8 no 84 %3 3aBucuMocTi
OT TEXHOJIOTMYECKOH OTepaIiy ¥ MPUMEHIEMO-
'O CBIPBSI.

[Ipumep ructorpamMmel, OMUCHIBAKOIIUNA
JUCTEPCHBIM COCTaB MbUIM, BBIACISIOLICHCS
IIPH BBITTYCKE IUTaKa, MPeICTaBlIeH Ha puc. 1.

B BeIOpOCax Ha3eMHOTO y4acTKa MpepH-
ATHS TOPHOJOOBIBAIOIIETO TPOU3BOICTBA JIOJISI
YacTUI] pazMepaMH J10 2,5 MKM BKJIIOUUTEIBHO
coctaBisia 0—21 %;yactur; pa3mepaMu MeHee
10 mxm BrmrountenbHo — 0—49 %;gacTui pas-
mepamu 6omee 10mkm — 51-100 %126, 2).

MenuaHHbIe pa3Mepbl YaCTHIL TS Pa3HBIX
TEXHOJIOTUYECKUX IPOIECCOB HM3MEHSINCHh B
nuamnasone ot 10,0010 450,00MkM.
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@pakIMOHHBIA COCTaB BHIOPOCOB IBLIH,
MOJYYECHHBIM MO pe3ysibTaTaM HCCIICIOBAHUI
HA  T[PEANPUATAN  MAITMHOCTPOUTEIBHOTO
npodutst, mpeacTasiieH B Tada. 3. MenuaHHbIe
pa3Mepsl YacTHUI] B BBIOPOCAX PA3IMIHBIX TEX-
HOJIOTHYECKHX IPOIIECCOB METaI000padOTKH
MAIIHHOCTPOUTEIILHOTO TPEANPUATHS  KOJIe-
Oance B nuanasode ot 80 o 300MkM.

B 1emoM mo ucciaeaoBaHHBIM TEXHOJO-
TUYECKH OTepanusiM BEIOPOCH OT CTallMOHAP-
HbIX HMCTOYHUKOB MAIIUHOCTPOUTEIHLHOTO
npeanpusatust coaepxkaiu ot 0 1o 13 06bem-
HBIX mporeHToB YacTul] PM2 su ot O 1o 40 %
gactull PM1o. HauOounpmass mosast MEJIKOIHUC-
MEepPCHBIX YAaCTHUIl OTMEYEHAa Ha YYacTKax
cBapku (mo 70 %).

B BBIOpOCAax Bcex HcCIEIOBaHHBIX MPO-
W3BOJICTB HACHTU(DHUIIMPOBATIN YACTHIIBI pa3-
JUYHBIX (QopM: mapooOpasHble, yTiIoBaThIe,
MPOJOJTOBATHIE, TUIACTUHYATHIE, CMEIIaHHbBIE

u nip. (puc. 2).
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Puc. 1.T'ucrorpaMmma AUCIEPCHOTO COCTaBa IBUIM OT BEIITyCKa IITaKa

10 000

Tabnunma 2

[TapaMeTphl qUCTIEPCHOTO COCTaBa MbUIEH, 00pa3yIOMIUXCS MTPH HEKOTOPHIX TEXHOIOTHYECKIX

Oornepanuiax Ha3€MHOI'0 y4aCTKa l"OpHO,Z[O6I>IBaIOH_Iel"0 IMIPpOU3BOJACTBA

Maccosas gouss yactuw, % MenuanHbIH
TexHOMOTHYECKAS ONICpAIHSI MeHee MeHee Oonee pa3Mep YacTHiIl,
2,5MKM 10 MM 10 MKkM MKM
ITepechIn py/abl Ha JICHTOYHBIH KOHBeHep 0,90 2,40 97,60 60,00
[lepechin py/ibl Ha JICHTOYHBIH KOHBelep 14,61 32,33 67,67 30,00
[epecsIn pynbl Ha JICHTOYHBIA KOHBEHEP 13,64 48,65 51,35 10,00
Cyuika MaTepHasa JIIMOBBIMHU ra3amu 0,00 0,00 100,00 60,00
CMelnIeHre MUXThI B KOHBEHepax 6,19 48,41 51,59 10,00
[IepechIl TOTOBOW MPOAYKITIH 2,32 14,90 85,10 80,00
IIpocenBanue pyapl Ha IPOXOTAx 6,12 36,36 63,64 20,00
[TpocenBaHue py/ibl HA TPOXOTAX 14,25 43,76 56,24 20,00
Cymika rpaHy’sTa Ha BI/I613aLU/IOHH0M 9,51 35,41 64,59 30,00
CyIHI/IHBHO-OXHaI[I/ITeHLHOI/I yCTaHOBKe
IIpocenBaHue ariomepara 19,72 46,46 53,54 20,00
CkJaupoBaHue 3epHOBOIO KOHIIGHTpATa 9,84 20,80 79,20 50,00
CkJaipoBaHKe 3epHOBOIO KOHIIGHTpATa 0,00 0,00 100,00 450,00
CkJaiMpoBaHKe CHIbBUHHTA 20,90 40,41 59,59 20,00
Tab6numa 3

HapaMCTpBI AUCIICPCHOI'0 COCTaBa IbLICH, 06p8.3y}0H_II/IXCSI IMPpU HCKOTOPBIX TCXHOJIOTMUCCKUX

onecpanriax MallIMHOCTPOUTECIIBHOT'O IMTPONU3BOACTBA

Maccosas noiist yactul, % MenuaHHbIH
TexHoMOTMUECKAs OTIepaITus MeHee menee 10 Oonee pa3Mep yacTtuy,
2,5 MKM MKM 10 MmxM MKM
1 2 3 4 5

O0paboTKa CTaNLHBIX JIETAJICH Ha IIOCKO- 0,00 4.93 95,07 300,00
1I(OBATBHBIX CTAHKAX

O0paboTKa CTambHBIX JeTalei Ha OTPE3HBIX 7.07 32,97 67.02 200,00
CTaHKax
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OxoHyaHue tadbn. 3

1 2 3 4 5
O0paboTKa CTaJbHBIX JIeTalleil Ha 3aTOYHBIX CTaH- 0.37 15.29 84.71 100,00
Kax C aJIMa3HbIM KPYroM
O0paboTKa CTaJIbHBIX JeTANIeH Ha 3aTOYHBIX CTAHKaX 0,00 2,67 97,33 100,00
O06paboTKa CTaIbHBIX JeTajeil Ha TOPH30HTAIBHO- 0.35 19.77 80,23 200,00
PAaCTOYHBIX CTAHKAX
O06paboTKa CTABHBIX JETAJICH Ha CBEPIUIBHBIX 67 13.45 86,55 100,00
CTaHKax
O0paboTKa CTATBHBIX JeTaJCH HAa TOKAPHBIX CTAHKAX 0,35 12,24 87,76 200,00
O0paboTKa cTanbHBIX JeTaneil Ha Gpe3epHbIX 522 38,78 61,22 300,00
CTaHKax
O0paboTKa CTAIBHBIX JICTAJCH HA HAXIAKax 5,18 30,01 69,99 100,00
O0paboTKa CTALHBIX JIETAJICH B TAITOBOYHBIX 0.55 16,84 83,16 200,00
Oapabanax
O0paboTKa CTANBHBIX JIETalleH B APOOESMETHBIX 0,00 0,00 100,00 100,00
Kamepax
O06paboTka HEMETATHYECKUX MATEPUAIOB HA 0.32 878 91,22 100,00
TOKAPHBIX CTAHKAX
[MonyaBroMaTHYeCKasi CBapKa CTaU B Cpejie 13.46 39,88 60,12 80,00
YIJIEKUCIIOrO ra3a
[NomyaBTOoMaTHYeCKasl CBapKa CTAIM B CPEZIC aproHa 0,00 2,16 97,84 80,00

Puc. 2.1IpumMeps! pa3nuuHbIX (POPM MBUIEBBIX YaCTHUII, YCTAHOBICHHBIC TI0 PE3YIbTaTaM 3JICKTPOHHOMN
MHKpOCKOIHH (¢ — mmapoobpasHas, 6 — CMEIIaHHbIe, 8 — IPOAOITOBATHIC)

B GonblIMHCTBE Cily4yaeB B COCTaBe IIbl-
Jel ObUIO YCTaHOBICHO NMPHUCYTCTBHE YACTHUI]
HAaHOPa3MepHOTo auana3oHa (puc. 3).

PaccunranHble U1 OTAEIBHBIX BHJOB
nblied  Ko3(QUIMEHThl CEeJUMEHTAlUd  CO-
craBsum ot 1 o 2,0. B psige cirydaeB oboc-
HOBaHHbIE KOdpduuuents B 2,0-2,5paza o1-
JUYAIACh OT TIPUMEHSEMBIX paHee, KOoria
(bpakuMOHHBIM cocTaB MbUIeil He OBLT HICH-
TU(GUIMPOBAH, YTO CYHIECTBEHHO BIMSIO Ha
pacuetr armochepHoil auddy3un U, cooTBeT-
CTBEHHO, Ha 3HAUCHHWE IPU3EMHBIX KOHIICH-
Tpauui MpUMeECEH.

Pacuersl paccenBaHHs NBUIEBBIX YACTUIL Puc. 3. OnexrponHas dororpadus meum,
OT HCTOYHUKOB OOCIEAOBAHHOTO MAIIIMHO- BBIJICIIACMOM TIPH IPOKATE 3ar0TOBOK
CTPOUTEJILHOIO NIPEANIPUATUS C YUETOM I10JIY- Ha crane 550 8. x10 000)
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Puc. 4. 30muHNM paccenBaHus MBUICBBIX YACTHIT [TPH HEOIATONPHSITHBIX METEOPOIOTHUECKUX
yenoBusx (mruie; t 20 °C) (@ —6e3 yuéra qucnepcHOCTH; 6 — ¢ Y4ETOM JAUCIIEPCHOCTH)

YCHHBIX JTAHHBIX O (PAKIIMOHHOM COCTaBE I10-
3BOJIWJIM BBISIBUTH, YTO TIPU HEOIArOMPHUSTHBIX
METEOPOJIOTUIECKUX YCIIOBUSX pPaCCCHBAHUS
MaKCHUMallbHasi TpPU3EMHas  KOHIICHTPAIWs
PM1o Ha rpanuLe caHUTApHO-3AIMTHON 30HBI
cocraBuna 1,5111K,,. IIpu compsxenun pe-
3yJIbTaTOB pAacYETOB pACCEUBAHUS M DIICK-
TPOHHBIX CIIOEB, XapaKTEPHU3YIOIIUX Hacee-
HUE, OBUIO YCTAaHOBJICHO, YTO 3a TpaHUIEH
CaH30HBI TIPEINPUATHS, HA TEPPUTOPHUH, TJIC
dopMHpyeTcsi TPEBBIIICHUE T'MTHCHUYCCKUX
HOPMAaTUBOB, TpoxuBaeT 1286 genosek. Ilo-
JyYCHHBIC JAHHBIC MO3BOJIMIM MEPECMOTPETh
paHee BBINIOJHEHHBIC OIICHKH CaHHTapHO-
TMTUCHUYECKOW CUTYallul, TPU KOTOPOU He
OBUTO BBISIBIIGHO OINACHBIX YPOBHEH 3arpsi3He-
Hus atMocdepsl (puc. 4).

[TonmyueHHbIE JaHHBIC MOATBEPAWIH TH-
oTe3y 0 HeOOXOTUMOCTH ydyeTa TUCTIEPCHOTO
cocTaBa IMpU OOOCHOBAaHUM TMPOEKTOB CAHU-
TapHO-3alIMUTHBIX 30H W HOPMATHBOB TIpe-
JICTBHO JTOMYCTUMBIX BBIOPOCOB, TMOCKOJIBKY
B 30HaX BIIMSIHUSI UCTOYHUKOB TIBUICH paccTosi-
aue B 50, 100, 20GueTpoB B psiziec CITydacB Mo-
JKET OKa3aThCsl 3HAYMMBIM C TIPABOBOM U T'MTHE-
HUYECKOM TOUYKH 3peHust [2].

BoiBoabl. IIpakTuuecku Bce NbLIETa3o-
BbI€ BBIOPOCHI M3YUYEHHBIX METAJUTyPru4ecKuX,
MalIMHOCTPOUTENBHBIX U TOPHOJOOBIBAIOIINX
MPOU3BOJICTB COJEpXKAT MeNKue Gpakiuu
nbLieid — 10 80 %PMio u 1o 40 % PM, 5 Jluc-
MIEPCHBII COCTaB BHIOPACHIBAEMBIX MbLICH pa3-
HOPOJICH W 3aBHCUT OT CIENU(UKH TEXHOJO-
THYECKOTO TPOIIECcca, €ro anmapaTHOro ogopm-
JICHHS, TUTIA CBIPbS U MATEPUATIOB.

B BBIOpOCaX MHOIMX TEXHOJIOTHYECKHX
MPOLIECCOB MPUCYTCTBYIOT YaCTHUI[bI HAHOPA3-
MEPHOT'0 Mana3oHa, 4To TpedyeT MPOBeICHUS
HaIpaBJIEHHBIX MCCIEIOBAHUN MO H3YyYECHHIO
UX BO3JCHCTBHUS Ha pabOTAOIIUX B YaCTHOCTHU
Y Ha HACEJICHHUE B LEJIOM.

Pacuer xoppekTHOro Ko3dduimeHra ce-
JUMEHTAllUM IS TBUIEBBIX YaCTHI[ Pa3HbIX
(dbpakumii ¥ pa3HbIX CBOMCTB MO3BOJISIET MOBBI-
CUThb HAJEKHOCTh OLIEHKM HUX MPU3EMHbBIX
KOHIIGHTpAIllMid M, COOTBETCTBEHHO, JKCITO3U-
LMW HACEJICHMUS.

VYuér (pakumoHHOro cocraBa mbUIeH Cy-
LIECTBEHHO MOBBIIIAET TOYHOCTh ONPEIEICHUS
30HBI BIIMSIHUS UCTOYHUKOB BBHIOPOCOB M KO-
PEKTHOCTh OLEHKH SKCHO3ULMU HaCEJICHUs
K OTMACHBIM (hpaKIMsIM TBEPABIX BEIOPOCOB.
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Buenpenne oneHkn (hpakIMOHHOTO COCTa- JIOJDKHO PaccMaTpUBATHCS KaK HMHCTPYMEHT
Ba MbUICH B MpOLEAYpbl OOOCHOBaHMS HOpMa- MOBBIIEHUS 3()(HEKTHBHOCTH Mep Mo obecrie-
THUBOB TIPE/ICIBHO JOMYCTUMBIX BBIOPOCOB M HYEHHIO CAHUTAPHO-IMHICMUOJIOTHYECKOTO OJia-
NPOEKTUPOBAHUSA CAHUTAPHO-3AIIMTHBIX 30H TOMNOJIYYHsl HACEICHHUS.
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EXPOSURE ASSESSMENT FOR POPULATION TO FINE PARTICLES
IN THE INFLUENCE ZONES OF EMISSIONS FROM INDUSTRIAL
STATIONARY EMISSION SOURCES

l.V. May, A.A. Kokoulina, S.Y. Zagorodnov, E.V. Popova

FBSI “Federal Scientific Center for Medical and Preventive
Health Risk Management Technologies”
82, Monastyrskaya St., Perm, 614045, Russia

In the case of the metallurgical, mining and engineering industries the instrumental studies results of dis-
perse composition of the emissions are described, normalized fractionsaRi PM, are isolated. Values of
the sedimentation coefficients for fine particles with difféngroperties are clarified. It is shown that the use of
data on dust dispersed composition and reasonable sedtiorrdoefficients improves the accuracy of calcula-
tions by 1.5-2.5 times. The described approach can improve the accuracy of influence zones for industrial enter-
prises dust emissions and exposure assessment.

Key words: dust and gas emissions; fine particles;;RMM, 5, exposure assessment, dispersion, fractional
composition, sedimentation coefficient.
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