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1. BBepeHue

YcTaHOBIEHME KTacca ONACHOCTY KOHKPETHOTO OT-
X0Ja IPOMBILIIEHHOTO MPefIPUATHS SBISETCSA BecbMa
3HA4YMMOII oIlepaliueii, BO MHOTOM OIIpeJie/IAI0II el CII0-
€06 obpalleHNs ¢ HUM U pa3Mep IIaThl 32 pa3MellieHe
OTXOJa.

B Hacrosee BpeMs [/ OIpeneneHs Kaacca omac-
HOCT) OTXOJa B OCHOBHOM IIPVMMEHSETCSI pacuyeTHBII
METOJ] C JMCIIOJIb30BAaHMEM JIUTEPATYPHBIX HaHHBIX IO
COCTaBYy U CBOJICTBaM OTXOfa (HEIOCPeLCTBEHHO pac-
YeTHBII METOJ) WIM Pe3ylIbTaTOB aHAIMUTHIECKOTO
olpefeneHNsl KOHLEHTPAL[M) KOMIIOHEHTOB, BXOZALINX
B COCTaB OTXOfa (pac4yeTHO-IKCIIepPUMEHTaIbHbII Me-
tox). Ilpu aTOM, ecnu A OTXOZa B pe3y/nbraTe pacde-
Ta IOMy4YaeTcsl MATHI KIacC OMACHOCTH, TO 9TOT K/Iacc
OMACHOCTY HEOOXOIVIMO HOIIONHUTE/NIBHO IOATBEPAUTD
METOZOM OMOTeCTUPOBAHU.

OcHOBHbBIe NPUHIMIBL pacyeTa KjIacca OMacHOCTYU
U3JIOKeHBI B IpuKaze MMUHMCTEPCTBA MPUPOLHBIX pe-
cypcoB (MIIP Poccun) ot 15 nrons 2001 1. Ne 511 «Kpure-
pUM OTHECEHNS OIIACHBIX OTXOZOB K K/IacCaM OIIaCHOCTH
IJISL OKpYJKarolleil cpens» u B MeTogm4eckoM 11ocobmn
0 IpYIMeHeHMIo 9Toro npukasa (ganee — MII) [1]. CyTb
pacdeTa 3aK/II0YAeTCS B HAXOXKAECHUM /IS KaX/JOTO i-T0
KOMIIOHEHTa OTXOfja 3Ha4eHMIl [IepBUYHBIX IIOKasaTe-
neit (upepenpHO pomycTuMble KoHueHTpanuu (I10K) n
KJIaCCBI OIIACHOCTY [I/IS1 pas3lIN4HbIX (a3, OTHOCUTEIbHbIE
PacTBOPUMOCTD 1 JIETY4eCThb, CpefHeCMepTenbHas 032
U [Ip.), YUCTIO KOTOPBIX ZO/DKHO OBITH, IO BO3MOXKHOCTI,
moctaToyHo 60mpiinM (12), 1 IPUCBOEHUN UM COOTBET-
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MokazaHa yenecoobpasHocms cogepuieHcmgosarus delicmeytouwel Memoouku
onpedesieHus kaacca onacHocmu omxodos. lpednoxeH HosbIli cnocob pacyema
KJacca onacHocmu, npugedeHbl npuMepsl 20 NPakmuyecko2o Ucnoab308aHUS.

CTByIOLIETo 6asia 1o 4eTbipexbanibHoil cucteMe. [Taree,
UCIOTb3Ys apyudMeTndecKye AefiCTBI C IOy YeHHBIMMI
6asramit, HAXOLAT 3HAYEHVsI OTHOCUTE/IBHOTO IapaMeTpa
KOMITIOHeHTa 0Tx0fa (X;) ¥ yHUUIMPOBAHHOTO OTHOCH-
TE/IbHOTO IIapaMeTpa 3KOTOIMYecKOil OacHoOCTH (Z); B
3aBMCUMOCTH OT 3HaYeHNs [oKasarens X; pacCIUTBIBAIOT
BeNM4UHY K03 PHIIMEeHTa CTelleH) SKOIOTMYeCKOlT omac-
Hoctu (W, mr/kr). Knacc omacHOCTU KOMIIOHEHTa OTX0za
(K) onpenensioT U3 BIPa>KeHNUS:

Ki:Ci/ Wi’

rge C, — KOHI[EHTPALWA OTJe/IbHOTO KOMIIOHEHTA B OT-
XO[ie, MI/KT.

Knacc omacHocTy orxopma ompepensercs IO 3Ha-
YEeHMI0 CYMMBI ITOKasarenell koapduumeHTa cTeneHn
OITACHOCTY OT/Ie/IbHBIX KOMITOHEHTOB:

K=3K,=%(C/W). (1)

OmnbIT npakTHUYeckoro ucnonbzosanua MII npu pas-
paboTKe IIPOEKTOB HOPMATUBOB 0OPa30BAHN OTXO/IOB I
NTMMMTOB Ha X pasMellleHNe, a TaK)Ke IacIOpPTOB Omac-
HBIX OTXOJ[OB ITO3BO/INJI BBIABUTD PNl OCOOEHHOCTEIL,
KOTOpBbIe, BCTIEICTBIE UX HEOIIpeJieIeHHOCTH, ITO3BOJIA-
10T OTHOCUTD O/IM3KMe TT0 COCTABY OTXOJIbI Pa3HBIX Npefi-
OpUATUI K pasHbIM (60mee BBICOKOMY MM HU3KOMY)
K/IacCaM OIACHOCTH.

Crepyer otMeTuTh oTCyTcTBMEe B MII mogpobHOTrO
MaTeMaTM4ecKOro BLIBOZA MPOMEXYTOUYHBIX ¥ KOHeY-




KOHTpO/b U MOHUTOPUHT

Control and monitoring

HOTO IIOKa3aTesell, HeOOXOAMMBIX AJIA pacyeTa Kjacca
OIIACHOCTY OTXOfa (MM ero KOMIIOHEHTa), UTO Jie/aeT
HEBO3MOJKHOJ OIIEHKY IIOTPELTHOCTU PacdeTHOTO CII0CO-
6a. ITpu sTOM He pacKpbIBaeTcs puandeckas CyTb IpH-
HATBIX IOMYIIEHUI U TPAaHUYHbIX YCTIOBUIL.

Llenv pabomvr — Ha ocHOBe aHanu3a MII onpegennutsb
HaIIpaBIeHNA COBEPUIEHCTBOBAHMA METOLUKY pacdeTa
K/Iacca OIIACHOCTM OTXOfIOB.

2. AHanuTH4YecKas 4acTb

AHanus anropmTMa pacyera Kjacca OIIACHOCTH,
npejcTaBieHHoro B MII, IpMBOANT K C/IeAYIOIUM BBI-
PaskKeHMsIM A HPOMEeXYTOUHBIX (X, Z;) M KOHEYHOTo
(W) mokasarereii.

OTHOCKTE/IbHBIN ITapaMeTp OIACHOCTY KOMIIOHEHTa
oTxopa X;:

X,=%B,/n, 2)

rie X B; — cymMMa 6aJioB 10 BCeM HallJleHHBIM ITOKa3a-
TeAM;
1 — 4MCTIO TIOKa3areselt, BKIoYast MH(OPMAI[VIOHHBIIL.
OTHOCHTENbHBIIT TApaMeTp IKONOTMYECKOI OIIacHO-
CTM KOMIIOHEHTa OTXofia Z;:
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B saBucumocTty oT npuHATHIX B MII rpaHMYHbBIX 3Ha-
YeHUII A1 mapaMeTpa Z; Koo QUIMEeHT CTeleHN 9KOTI0-
I'MYECKOIl OITACHOCTY KOMIIOHEHTa oTxofa W, paccumThl-
BaeTcs 1o popmynam (4)—(6):
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W3 Beipakennit (4)—(6) MOXXHO BUeETh, 4TO K03 Pu-
1yeHT W, He AB/IAETCS HOCTOSHHON BEMYNMHON [/ KOH-
KPETHOTO KOMIIOHEHTa OTXOJja, He MIMeeT BBIPa>KeHHBIX
(U3UKO-XUMIYECKOTO, TUTMEHNYECKOTO ¥ TOKCUKOTIO-
TUYECKOrO CMBIC/IOB, 3aBUCHUT TONBKO OT YMC/IA UCIIOND-
3yeMBIX TIpM pacyeTe IEPBUYHBIX ITOKa3aTesell U CyMMBbI
6a1/Io0B, IX COOTHOIIEHN; KaKasg-Tnbo CBA3b C IMEePBUY-
HBIMM NOKasartensmu (Hanpumep, ¢ [IIK nns pasnuaHbix
¢das u mp.) wan ux coiictBaMu (PacTBOPUMOCTb, JIETY-
4ecTh, CIOCOOHOCTD K MOHM3ALUYU B BOTHBIX PaCTBOpPAX,
azcopOLmu u fip.) OTCYTCTBYeT. VI3 (4)-(6) Tak>Ke cenyer,
4To K0appuimeHT W, 111 BceX MHTepBaIOB M3MEHEHNS
moKasaress Z; TeM 60sblite, 4eM OofIblire CyMMa 6anyoB u
MeHbIIIe YJCIO VCIIONb3yeMBIX TT0KasaTesneil. 9To MpoTu-
BOPEYUT OCHOBHOMY IOOXeHMI0 MIT — ncnonbpsoBarhb B
pacueTax MaKCUMaabHO BO3MOXKHOE UMCIIO MEePBUYHBIX
HOKasareseif, YTo, KaK ClIeflyeT 13 OTMEYEeHHOTO, CIIOCO0-
CTBYeT IOBBIIIEHNIO KIacca omacHoctu. V3 (4)-(6) He-
TPYZHO BUMETD, UTO 3HaUeHue W, 3aBUCHUT, IO CYIECTBY,
He CTOJIbKO OT CyMMBbI 6a/17I0B U YMC/Ia (PaKTOPOB, CKOJIBKO
OT UX COOTHOIICHN L.

B oTHomeHUM KOs PuLMeHTa Z; MOKHO OTMETHTD,
4TO 3aBUCUMOCTD Z=f (XB,/n) ABNAETCA, IO CYIECTBY,
JIVHEVIHOI:

Z,=1,18 (XB,/n) 7)

U XapaKTepyU3yeTCs MajIoll IIOrPelTHOCTbI0 OTHOCUTE/D-
HO npexnnoxenHoit B MII ¢opmynbl. CipaBegninBocTh
3TOTO BBIPA>KEHUs BUJIHA 113 NAHHBIX, IPeACTaBICHHBIX
B Tabm. 1.

[Tpencrasnenne B MII saBucumoctu Z,=f(W,) B Bupe
Tpex ypaBHEHUI IIpeJiCTaB/IsAeTCsA He COBCEM 000CHO-
BaHHBIM. C JOCTAaTOYHOI TOYHOCTBIO 3TA 3aBUCUMOCTD
aIIpPOKCUMUPYeTCA 9KCIOHeHTolT. C [pyToil CTOPOHBI,
nonynorapupmudeckas saBucuMocTs Ig W, =f(Z) npegn-

Tabnuya 1
PesynbTaTbl pacyeTa norpewwHocT

v (oTHOCUTEND-

- _ s (cpepHe- i
(5B./n) Z,=1,18 Z;no ¢op KBapaTMUHOE Has norpew
(¥B;/n) wmyne (3) OTKNOHeHMe) HOCTb CpeaHero
3HaueHus), %
4,00 4,72 5,00 0,198 4,07
3,50 4,13 4,33 0,141 3,33
3,25 3,83 4,00 0,116 2,96
3,00 3,54 3,66 0,085 2,36
2,00 2,36 2,33 0,021 0,90
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CTaBJIsAeT CO6O0Il TMHEIHYI0 3aBUCUMOCTD B LIMPOKOM
UHTepBase 3HaueHui Z,. HapymaeTcs ata 3aBUCUMMOCTD
TONBKO IpU Z; > 4, TP 9TOM OTHOCUTETbHAS HOTPell-
HOCTb pacueTta (mpu Z,=5) coctasnseT 12,85%, 4To sAB-
JI5IeTCs BIOJIHE JOIYCTUMBIM He TOTIbKO B IHXKEHEPHBIX,
HO U B aHATMTUYECKUX pacyeTax. Takum o6pasom, mo-
JIy4aeTcs, 4To Ay pacuyeTa W, 10 MPMHATON METORMKe
B MHTEpBase 3HaUeHUIl Z; = 1+5 [J1 Ka>KIO0ro KOMIIOHEeH-
Ta OTXOJa MOXXHO OTPAaHMYNTLCS NPUMEHEHNEM TOIbKO
opHoit u3 popmyn (4), (5) nnu (6).

CrepyeT Tak)Ke 3aMeTUTb, YTO B IPECTaBICHHBIX
BBIIIIe BbIpa)kKeHNAX Koapdunyent W, apnsercs 6espas-
MEPHOI Be/IMYNHOIL, YTO He COI/IACYeTCs C BBIPaXKeHUEM
(1), B xoTopom ko3 Puiment W, nMeeT pasMepHOCTD
(mr/KT).

[IpencraBnsercs He COBCEM KOPPEKTHBIM IIpen-
noxxenre B MII BBIIONHATD MepecyeT KOHLIEHTPAIMIT
KOMIIOHEHTOB OTXOfja C OJHOI XUMMIYEeCKOI POPMBI €ro
CYLIeCTBOBAHUA B APYTYI0, 60Iee MPOCTyI0. DTO MOXKET
ObITh 0O0CHOBAHHO B OTHOIIEHNU HEOPTraHUYECKUX
KOMIIOHEHTOB M — [aJleKo He BCerjga — [JIs OpraHMu-
YeCcKUX cocTaBnAniux. [IpuMeHeHne IpeIoXKeHns K
OpTaHOCOfIePXKAIMM OTXOJaM IPUBOAUT K TOMY, 4UTO
IJIs1 OHOTO U TOTO >Ke IO XMMUYECKOMY COCTaBY OTXOZa
MO>XKeT OBITh YCTAaHOBJIEH Ha PAa3IMYHBIX NIPEATIPUATUAX
pasIMYHBIN Kmacc omacHocTu. Hampumep, [ns oTxo-
IIOB 3aTBep/ieBlIell CMOIBI MOHOOOMEHHBIX MaTepuaaoB
(B TOM 4nmcie 0oTpabOTaHHOI), COCTOSIIEN U3 CTUPOTIA
(86,5%), puBuHun6eH30ma (7,85%) 1 MOHOTeHHOI TPYI-
16l (5%), MOXKHO IOMTYyYUTD IIPY pacyeTe, C y4eTOM Hepe-
cyeTa CTUPONA ¥ AMBMHUIOEH30/1a Ha YTIIepOf, 3HaYeHIe
nokasaress K, cooTBeTCTBYIee 4—5-My K/IaccaM oIrac-
HocTu. C [[pyTOil CTOPOHDI, MOXKHO IIOTYYUTh 3HAYEHME
K, cooTBeTcTByMOIEee 2-3-My KJaccaM OHMAacCHOCTHU, —
C Y4eTOM IIPSIMOTO COTEp>KaHMsA CTUPONA M JUBUHUI-
6eHsomna B oTxofie. B JaHHOM ciydae 6onee MpaBUTbHBIM
IpefiCTaBIAeTCA KOMIIZIEKCHOE UCIIONb30BaHMe MH)Op-
Manuu o pasoBO-XMMIYECKOM COCTOSHUU M CBOJICTBAX
OTXOJIa B IIe/IOM U €T0 KOMIIOHEHTOB B YacTHOCTH. [Ipn
3TOM CJIefiyeT yUUThIBATh, YTO OCHOBHAS Macca CTUPOTIa
U IMBUHUNIOEH30/Ia HAXOAUTCA B CBA3aHHOM YCTONYM-
BOM COCTOSAHMM (B popMe IIONMMepa), a OTlacHbIe CBOJI-
CTBa OTXOfja 0OYC/IOBNIMBAIOTCS, ITTABHBIM 00pa3oM, pH-
CYTCTBMEM B OTXOJje MOHOMEPOB — CBOOOJIHBIX CTHMPOIA
U JYBVHMIOEH30JIa I OCTATOYHBIX IOHOT€HHBIX TPYIIL
Ha Hamr B3raap, JOMyCTUMO, IO aHAJOTUU C IPUPOJ-
HBIMU IIOIMMepPaMy, IPMHMMATD /ISl CUHTETMYeCKUX
YCTOMYMBBIX MONMMEPOB 3HaUeHNMe TToKasarens W, pas-
HbIM 10% Heo6xOfMMble IePBUYHbIE TOKA3ATENMN HAX0-
IATCSA IJI1 MOHOMEPOB, IOHOTEHHBIX I'PYIII U APYTUX
HU3KOMOJIEKY/IAPHBIX BEll[eCTB, HAXOAAMMUXCA B CBO-
6OTHOM COCTOSTHUM ¥ CIIOCOOHBIX PACTBOPATHCA B BOJE,
BBIIENIATLCSA B aTMOC(EPHBIT BO3IYX M COPOMPOBATHCS
IIOYBOI1, OKa3bIBaTh TOKCUYECKOE JIelICTBHE.

be3sonacHocTb B TexHocdepe, N°2 (MapT-anpens), 2013

Control and monitoring

[IpencraBnsercs TakXKe Ie71eCOOOPa3HBIM IIPU BbI-
6ope TIepBUYHBIX ITOKa3aTeNeil A7 OTX0/a UM €T0 KOM-
IIOHEHTOB YYMUTBIBATbh (PU3UKO-XMMUUECKME CBOJCTBA
MOCTeIHUX U BO3MOXHOCTD VX IPOSIBJIEHUA C y4eTOM
mpejmonaraeMoro crmocoba obpamennsa. Hanpumep,
He cCoOBCeM 00OCHOBaHHBIM IIPENCTABIACTCA BKIIOYATDh
B /ITOPUTM pacdeTa Koadumyenta W, o BelecTsa,
HepacTBOPMMOTO B Boge, 3HadeHue ero [IJIK (ycranos-
JIEHHOTO IS IPYToit GOPMBI CYI[eCTBOBAHMU S, HALIPU-
Mep, NIOHHOJT) B BOJIe BOTHBIX 00BEKTOB MM BK/TIOUEHNE
[TJK (MakcuManbHO Pa3oBOIl MK CPeLHECYTOYHOII B at-
MocdepHOM ¥ IIPOU3BOACTBEHHOM BO3JIyXe) /I KOMIIO-
HEeHTa OTXOJIa, TPaKTUYeCK) HeleTydero. 9To B paBHOM
Mepe MOXXET OBITh OTHECEHO M K TAKMM OTHOCHUTETTbHBIM
nokasarenam, kak lg (S;/ IIIK,) n 1g (C,,./ TIIK; . )
B KOTOpBIX S 1 C,,. — COOTBETCTBEHHO, PACTBOPUMOCTD
" KOHIIeHTpallyA BelljeCTBa B BO3JjyXe B COCTOSHUY Ha-
coienns npy 20°C 1 HOpMaIbHOM JlaBIeHNM.

IIpn pacueTe Klacca OIMACHOCTHU IIPENCTABAALTCS
Ba)KHBIM 3HaTh, B KakKoil ¢ase (BO3AYX, BOfa, IIOYBA)
KOMIIOHEHT OTXO/]a B HauOOJIbIIIel CTeIeH! IIPOsBIIACT
OIIacHbIE CBOVICTBA.

JIna omeHKM 3HAYMMOCTM HEPBUYHBIX IIOKasaTe-
Meit 6B IPUMEHEH MeTOJ IITAHMPOBAHNUA MOTHOTO
(aKTOPHOrO 9KCHEPUMEHTA C IOMOIBIO COCTABICHNA
MaTpUIIBI ITNIAHMPOBAHUA U CTATUCTUYECKOI 06paboT-
KJ MOTTYYEeHHBIX pe3ynbpTaToB [2]. B xayecTBe mepBud-
HBIX IToKasareneit 6bumy B3sTel [IIK , TIOK, u [TOK, .,
B KadyecTBe OIpeflefIAI0ero napaMerpa MpUHAT OT-
HOCHUTETbHBII MapaMeTp ONAaCHOCTY KoMHoHeHTa (X)).
C y4yeToMm uHTepBana usmMeHeHus sHadenuit IIJIK co-
rmacHo MII 3HaueHMs NePBUYHBIX ITOKasaTenell 6bIIn
NpUHATH B cnefyoomux npegenax: IIIK = 5-70 mr/kr;
IOK, = 0,03-0,80 mr/pm* IIOK,,, = 0,05-0,50 Mr/m>.
Marpuija IIaHNPOBAaHKA PAaCcYeTHBIX OIBITOB IpUBe-
meHa B Tabn. 2, B KOTOPOJ 3HaK (+) 03Ha4aeT MaKCHU-
MaJIbHOe 3HauyeHNe IoKasaTesns B 6e3pasmepHolt popme
(Y,a)> 3HAK (-) O3HaYaeT MUHMMAAbHOE 3HAYCHIE I10-
kasatens (Y,,;,); B CKOOKax IpuBeJeHbl HaTypaabHble
3HaYeHNA IOKasaTenel.

Tabnuya 2
Pabouaa MaTpuua NIAaHMPOBaHUA ONbITOB
(NAKn) (NOKe) (NOKa) 7
v, Y, Y, i
+(10) +(0,10) +(0,10) 3,33
- +(0,10) +(0,10) 2,66
+(10) -(0,01) +(0,10) 2,66
-(1) -(0,01) +(0,10) 2,33
+(10) +(0,10) -(0,01) 2,66
- +(0,10) -(0,01) 2,33
+(10) -(0,01) -(0,01) 2,33
-(1) -(0,01) -(0,01) 2,00
5
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Nmeem:

Y,=(Y,

i imax,min

Y,/ A, ®)
r7ie Y, o min — MAKCUMaNbHOE MM MUHMMAIbHOE 3Ha-
YeHMe [IEPBUYHOTO M0KasaTens, YV, — cpesHeapudme-
THYeCcKoe 3Ha4YeHe MoKasarensd, A — MHTepBaj u3Me-
HeHUsA IOKa3aTelsl OTHOCUTENbHO CPeJTHETO 3HAYeHMU s
(A = Yimax,min - Yicp)‘

[To manHbIM Tabn. 2 n dopmyne b, =% (Y, Z)/ N
(N — 4ncmo ombITOB, CTPOK) OBLIM pacCYUTAHBI KO-
¢bunueHTs b;, XapakTepusyloliye 3HaYMMOCTD IOKa3a-
teneit: b, =2,28; b, =0,248; b, =0,248; b, = 0,248 (3xmecp
b, — BcrioMoraTenbHbIl K03)PuLeHT, IpeacTaBIs0-
it cpegHee apudMetTndeckoe Ansd Z;). BausaHue BbI-
OpaHHBIX HMEepPBUYHBIX [OKa3aTesell Ha BeIMYNHY Z; U,
ClIefoBaTebHO, Ha W, MOXXHO BUJETb U3 C/EYIOLIEro
ypaBHEHM:

Z,= 2,28 + 0,248Y, + 0,248Y, + 0,248Y,.

U3 atoro YpaBHEHNA CI€OYyeET, 4YTO Ka)KJIbII?I "3 paccMo-
TPEHHBIX INEPBUIHBIX ImoKasarejeil OKas3blBaeT OMHa-
KOBO€ BJIMAHNE HA 3HAYCHUEC Zi' ITO BBI3BIBAET orpe-
OE€I€HHOE€ COMHEHUE, O6YCHOBTICHHOE pa3nanM4IHbIMN
XMUMUYECKVMU U TOKCUKOJIOTUYECKUMU CBOMCTBAMMU
B€IIE€CTBA B 3aBUCMMOCTH OT €TI0 (1)a3OBOI‘O COCTOAHMNA.
MCXOI[FI "3 CKa3aHHOTIO, NIPpeACTaBIAE€TCA LEIeCco-
06paSHbIM IIPpOJOJIDKUTD pa6OTbI II0 COBEPIIEHCTBOBA-~
HUIO JlaHHOI‘/'[ METOAVMKMN, C YIE€TOM, B 9JaCTHOCTH IIPUBE-
OE€HHDbIX BbINIC MTAaHHbIX, a TAKXE IIO0 paspa60TKe HOBBIX
croco6oB pacdeTa Kjacca OMaCHOCTN OTXOJOB.

3. PacueTHas 4acTb

B kauecTBe BO3MOXXHOTO BapMaHTa AJIA PacCMOTpe-
HUA TIpejjlaraeTcsa crocob pacyera Kaacca OMacHOCTH
OTXOJja, OCHOBAHHBIII Ha CPABHEHU Y TIPEJIeTTbHO BO3MOX-
HBIX KOHI[EHTPAIII1 KOMIIOHEHTOB OTXO/a B Pa3TMIHbBIX
npupopHbIX $asax (atmochepHoM Bospyxe — C, ., Bofie
BOIHBIX 00bekToB — C, 1 mouse — C,) M COOTBETCTBY-
IOLIVX HOPMMPYeMbIX IToKasarenet (Hanpumep, [1K).
B obmiem cnyvyae KOHI[eHTpaIusA KOMIIOHEHTa OTXOJa
XapaKTepysyeT ero olpefe/ieHHOe CBOJICTBO: IeTY4ecTh,
PacTBOPUMOCTD, CHOCOOHOCTb COPOMPOBATHCAL.

C y4eToM OTMEYeHHOTO B3aMIMOCBA3b MEXY K0ad-
(GUIIMEHTOM CTENEeHM ONMACHOCTM M KOHIIEHTPALMAMU
KOHKPETHOT'O KOMIIOHEHTa OTXOJa B Pas/IMYHBIX (aszax
MOXxHO npeznctasuts B Buge: K;=f(C,,.,» C., C,). Ecte-
CTBEHHO CUUTATh, YTO BeJIMUNHa K; TeM BbIlIle, YeM BbIIIE
3Ha4YeHUA KOHI[EHTPALMil KOMIIOHEHTa B KaXJ[oil dase,
T.e: K;=C,,, + C,, + C,,. Pasgenus kaxxjjoe 3HaueHNe
KOHI[EHTPAIlM} Ha HEKOTOpOe HOpMUpyeMoe 3HaueHIe
KOHIIEHTPAIIMM STOTO >Ke BeIeCTBA B COOTBETCTBYIONIEN
dase, momyunm:

Ki = KiaTM + KiB + Kin +K'= CiaTM v/ CaTM +

+C,v/C,+C,v/C,+C v/C,, )

Tfie v — [0/ KOMIIOHEHTa OTXOfIa B ero o61ieM KOmu-
JecTBe; A OfJHOPOHOTO oTX0ofa v = 1. B ypaBHeHue (9)
BBEJIeH JOIONHUTE/NbHBIN MOKa3aTelb, XapaKTepusy-
IOLINIT OIIACHOCTD 3aTPA3HEHA ITOYBBI BCIEACTBIE pas-
JIMBa )KMIKOTO MY KOHTAKTa C I0YBOJT TBEPHOTO OTXOfA,
K, =C" v/ C, (3pecp C',, — MaKcHManbHas1 KOHIIEHTPa-
151 KOMIIOHEHTa OTXOJa Ha OBEPXHOCTY ITOYBbI, MI/KT).

[Tocne puddepeHINPOBAHNA U MHTEIPUPOBAHUA
BbIpa)keHNU:A (9), HaIpuUMep, AN BTOPOTO CIAaraeMoro,
B IPMHATBIX Npefenax (TPaHNYHbIX 3HAYCHNAX) UMeeM:

Kip S;
[dk,= [ dc,ic,,
0 IJIKiB

K, =In(S,/TIJIK,,).

AHajlorMYHbIe IeICTBYUA MOXXHO BBIIOTHUTD M IS
ApyTux cnaraeMbix BelpakeHus (9). B urore xoadpou-
IIUEHT CTEelleH) ONACHOCTY KOMIIOHEHTA OTXO/a MOXeT
OBbITb paccunTaH 1o popmyIe:

K;=In(C,,,./1I1OK,,.) +In(S,/IIOK,) +
+1In(A,/II0K,) +1In(C,/TIOK,), (10)
rie A, — IpefenbHas BeMMYMHA afcopOLuu, MI/KT; A,
HaXOJWTCS U3 9KCIIePUMEHTANTbHBIX JaHHBIX NIV MOXET
ObITb MPUOMIM3UTENBHO paccunuTaHa no gopmyse us [3]:
A; (mr/t) = (S, , M;/ N, ®)x10?, 1pe S, , — yZenbHas 1o-
BEPXHOCTD IIOYBBI, M2/T ([/151 BCeX BUIOB IIOYB IIpefiIara-
eTCsl IPUHATD (C Y4eTOM UX HPOCTPAHCTBEHHOI CTPYK-
TYpbI) B Ka4eCTBe yCPeHEHHOI! YCIIOBHON CTaHIapTHOM
BEIVYMHEL S\ =5 M?/T); M; — MOneKy/nspHas Macca
KOMIIOHEHTa, I/Monb; N, = 6,02:10% monb™ (dncmo ABo-
rajipo), ® — IUIOLIajlb, 3aHUMaeMast afICOPOUPOBAHHBIM
BelleCTBOM Ha OBEPXHOCTH 0YBHI [3], M2 JI/1s1 KOMIIO-
HEHTOB, COPOMPYEMBIX 10 MIOHOOOMEHHOMY MEXaHU3MY,
MO>KeT OBITh IPUHATO B Ka4eCTBE YCIOBHOTO CTAHAAPTA
yCpeTHEeHHOe 3Ha4YeHMe A, [I/Is BceX BUJIOB IOUB (IO Ka-
THOHAM U aHMoHaM) — 10 Mr/T.

[TorpemHocTh pacyera BeTMUMHBI K; ompepensaeTcs
CYMMOJT HOTPEIIHOCTEN aHAIUTUYECKOTO I PAaCYETHOTO
OIIpefie/IeHII s TIOKasaTerIell, BXOAAIINX B BhIpakeHne (9).

PaccMoTpuM BO3MOXXHOCTb IPUMEHEHMS JaHHOTO
crioco6a pacyeTa Ji/ist OTHOKOMIIOHEHTHBIX (OffHOPOJIHBIX)
OTXOJIOB C IOCTaTOYHO HaJIe>KHO YCTaHOBIEHHBIMIU KJIac-
CaMI OIACHOCTHU. B IpuBefieHHbIX HIKe pacyeTax 3Haue-
uus [1IK st pasnuynbix ¢as B3sATbI U3 [4].

Pryru (II) xnopupg — HgCl,. VicxogHble maHHbBIE:
MOJIeKyIsApHasg Macca — 271,5, pacTBopumMocTs (S;) —
6,6% = 66000 mr/mm? [5], conepxanue prytn — 73,88 %,
faBlleHNe HACBbII[eHHOTO Mapa pTyTu mpu 293 K —
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0,00122 Mm pr. c1.; C,, = 13,5 Mmr/M? [6]; A, = 0 [7]; [IIK, =
=0,0005 mr/pm(io nonam pryru); ITIOK,,  =0,0001 mr/m?
(o prytn); IIIOK, =2,1 MI/kr.

B pesynbrare pacyeros 1o gopmyiam (9) u (10) nmeem:

K, =In(16,7 x 0,7388/0,0001) = 11,7;

K,=1n(66000/0,0005) = 18,7;

K' =1n(73880/2,1) =12,8;

K=11,7+18,7+12,8 =43,2.

IIpumeuanue. BenencTBre OTCYTCTBUSA JAHHBIX II0
TaBJIEHMIO IIapa PTYTY Hafl XJIOPUIOM PTYTU B pacyeTe
YUUTBIBANN COfiep)KaHMe PTYTU B conmu. B cBsAsu ¢ Tem,
4TO afcopOIMss MeTaINIEeCKON PTYTU IIPU OOBIYHBIX
YCTIOBMAX MPAKTUYECKN He MIMeeT MecTa [7], yI4uThIBaIn
OTIACHOCTD, CO3/IaBaeMYI0 IIPU IOIaJaHUN HEIOoCpes-
CTBEHHO COMM (C y4eTOM COfiep>)KaHUsl PTYTH) B IOYBY
BCJIE/ICTBYUE HAapyILIeHMsI KOHTAKTa ee C BO3J[yXOM I TOp-
MO>KEHI s Ha IIOKPBITOM COJIBIO Y4acTKe OMOMOrNYecKUX
a9pOOHBIX IIPOIECCOB.

IMupupun — C.H.N. VicxonHble faHHDIE: MOTIEKYLAP-
Hasi Mmacca — 79,1; S;=4,4 x 10° mr/mm? [6]; C,,,. =67 056 mr/m?
[6]; IIOK,,, =0,08 mr/m* IIIK, = 0,2 mr/pm®; IIOK, =
= 0,3 mr/kr (npunaATO MO TONyony); Sy, . = 5,0 m*/r;
o= 0,386 um? [3].

Vmeem:

K, =1n(67056/0,08) = 13,6;

K,=1In (4,4 x 10%/0,2) = 16,9;

A;=5,0x79,1 % 10?%/6,02 x 0,386= 1,7 mr/T;

K. =1n(1700/0,3) = 8,6;

K =13,6+16,9+8,6 = 39,1.

IIpumeuarue. KonuuecTBeHHO pacTBOPUMOCTbD IN-
pUAVHA B BOJe IPMHUMAINU U3 pacyeTa 1 IMOIb/TMOIb
BOJIbI C YY4ETOM TOTO, YTO IIpY GONMbIIEM COOTHOIIEHUN
IPOUCXONUT CMEHA TUCTIEPCUOHHOI Cpefibl, T.e. 4,4 KI/KT
BOJIbL, YTO B IIpefie/iaX MOTPELUIHOCTY OIIpefie/IeHI s KOH-
LeHTpauuy NUpuauHa cocraiser 4.4 x 108 mr/om?. st
JIETYYUX U XOPOIIO PAacTBOPMMBIX OPTaHUYECKUX Be-
I[eCTB ONACHOCTD BCICACTBYE PA3/INBa Ha IIOBEPXHOCTH
MMHMMabHa (IPaKTUYeCKU OTCYTCTBYET Yepes Hellpo-
TO/DKUTENIbHOE BpeMs IOCIIe pasynBa) BCIEACTBIE O-
IJIOLIEHM A BIIATOM, aficopOIuu 1 fecopOIuu B ra3oByIo
dasy.

Tonyonm — C,H.CH,. VicxogHble naHHbIE: MOJIEKY-
nstpHast Mmacca — 92,1; S; = 140 mr/nm? [5]; C,,. = 112936
mr/m? [5]; TIOK,,, = 0,6 mr/m*; TIOK, = 0,5 mr/pv’; TIOK,
=0,3 mr/kr; S, =5 M%/r; ®=0,540 um? [3].

Vmeem:

K,..=1n (112936 / 0,6) = 12,1;

K, =1In(140/0,5) = 5,6;

A, =5,0x%92x10?/6,02 x 0,540 = 1,41 mr/t;

K,=1n(1400/0,3) = 8,4;

K=12,1+5,6+8,4=26,1.

Mepu (II) xmopupg, — CuCl, x 2H,0. VicxogHble faH-
Hble: MOJIEKY/IApHaA Macca — 170,4; cogepkanue Megy —
37,3%; S, =72,7% [5] (727 000 mr/mm?); TIIK, = 1 mr/pm? (10
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nonam mepn); [ITIK =3 mr/kr (mo nonam mepn); C,,. = 0;
A; =10 mr/r.

Vmeem:

K, =1n (727000 x 0,373/1) = 12,5;

K’ =1n (727000 x 0,373 /3) = 11,4;

K, =In(10000/3) = 8,1.

K=12,5+ 11,4 + 8,1 =32,0.

Kanpnusa cynedar (xyckosoit) — CaSO, x 2H,O.
VcxonHble JaHHbBIE: MOEKY/IsApHasA Macca — 136; comep-
xanne SO, — 55,814%; S, = 0,2036% [5] (2036 mr/pm3);
Cooc = 05 A; = 0; IIIK, = 500 mr/pm® (o cynbdar-no-
HaMm); [TITK | =226,6 MI/KT (IpUHATO IO CEPHOI KUCTIOTE
(160 mr/kT) B IEpecyeTe Ha Cepy).

Vmeem:

K,=In (2036 x 0,56 /500) =0,8;

K' =In (558 140/226,6) =7,8.

K=0,8+7,8= 8,6.

Kanpuusa cynsdar (Menkopgucnepcusiir) — CaSO,.
Ocob6eHHOCTD pacyeTa 3aK/II0YAETCsA B HEOOXOAMMOCTH
OIIpefieTNTh MaKCYMa/IbHO BO3MOXKHYIO KOHIICHTPAIIIO
aspo30JIA KaablMsA Cyabdara B aTMOCHEPHOM BO3TyXe:
Ciyon- [IPVHUMaEM 9Ty BEIMUYMHY C YYETOM MAaKCHMAJIbHO
Hab/TI0/1aeMOTo 3HaUeHM s KOHILIEHTPpaluM B aTMocdepe,
Ciprne = 500 Mr/M?[8]; TITKaT™ = 0,5 mr/m%; ocTanbHbIe KC-
XOZHbIE JaHHbIE IPUHATHI IO MPEAbIAYIIeMY IPUMEPY.

Vmeem:

K,=In (2036 x 0,56 /500) =0,8;

K,,, =In(500/ 0,5) = 6,9;

K’ =1n(558140/226,6) = 7,8.

K =0,8+7,8+6,9 = 15,5.

PesynbrarThl pacueToB CBefieHBI B TAOM. 3.

/13 cpaBHeHMsI Ipe/ICTABNICHHBIX B TaO/I. 3 3HAYEHMIT
K nns pasmudHBIX OTXOOB C COOTBETCTBYIOIIMMU MM
K/TaCcCaMM OTTACHOCTY MOYKHO BBIJIC/TUTh BO3MOXKHBIE MH-
TepBasIbl M3MEHEHM s BeMM4IMHbI K B mpefieax KaXKIoro
3 IATU KJTACCOB OITACHOCTI OTXO/A.

Tabnuua 3
PesynbraTtbl pacueToB Knacca onacHOCTM OTXO4,0B

HaumeHoBaHue oTxoaa Knacc BosmoxHble

A onacHoctu K MHTEpBabl
(cocTaB)

[9] M3MEHEeHUs
OTxonbl coneit (ptyTn xnopua) | 432 K>40,0
OcTaTku NMpUAMHA, NoTepsB-
wero notpebutenbckue ceoi- |l 39,1
CTBa (MUMPUANH)
OTxonbl xnopuaa Meau 30 < K < 40
B TBepaom Buae (Meam (1) Il 32,0
xnopua)
OcTaTku Tonyona, notepssiue-
ro notpebutensckune ceovictea |l 26,1 20<K<30
(Tonyon)
Mbinb rMncoBas (kanbums v 15,5 10< K < 20
cynbdar)
OTxopmbl runca B KyCKOBOM <
tbopMe (kanbums cynbdar) v 86 K<10
7
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PaccmoTpum, ¢ yueToM ZaHHBIX TabI. 3, IpUMep pac-
JeTa [JIA HeOJHOPOZHOrO (110 COCTaBY) OTXOJA.

Onuinku gpeBecHble, 3arpA3HEHHbIE OEH3MHOM.
VcxonHble faHHbBIE: COCTaB OTXOAAa — OHMUIKY — 85%
(850 000 mr/xT), 6eH3un — 15% (150 000 mr/xr). CocTaB
ONMJIOK — IIe/JII0I03a, TUTHUH, YITIeBOJbI, BIara —
98,5%, 30ma — 1,5%; maHHbIe /11 GeH3MHA: MOMEKYIIApP-
Hast Mmacca — 101; S; = 34 mr/gm’[10]; C,,. = 3749 mr/m®
[10]; IIOK, = 0,1 mr/mm? TIOK, . = 0,05 mr/m? IIIK =
= 0,3 MI/KT (IPUHATO IO TONIYOINY).

Vmeem:

nns 6ensuna — K, =1n (34 x 0,15/0,1)= 3,9;

K, =In (3749 x 0,15/0,05) = 9,3;

A, =5x101 x 102/6,02 x 0,515 = 1,6 mr/T;

K,.=1n (1600 x 0,15/0,1) = 7,8;

K=39+93+ 78 =21,0.

ITo faHHBIM TabI. 3, OTXOJ, OTHOCKUTCS K K/TacCy OIac-
Hocty III, 4To cormacyeTcst ¢ KTacCOM ONMACHOCTH, IIPH-
BefleHHbIM B DefiepanbHOM KTaccuUKAIMOHHOM KaTa-
JIore OTXOZOB.

[l OLleHKM BO3MO>KHOCTU IIPAKTUYECKOTO MPU-
MEHEHUs IIpefjlaraeMoro crmoco6a Heo6XOZMMO pac-
IIMPUTh M CO3/laTh pacuyeTHYW 6asy HaHHBIX [
60/TBIIOTO KOMMYECTBA OTXOA0B. IIpu aTOM He mc-
KJII0YaeTCsA BO3MOXKHOCTb BKJIIOUEHUS B yYpaBHEHME
(9) momonuuTenpHBIX IOKasaTeneil K; B 6e3pasmep-
HOIl popMe, HallpuUMep, MOKa3aTeNns, YIUTHIBAIOIIETo
TOKCUYHOE JeiiCTB/e KOMIIOHEHTa 0TX0/ja (C y4eTOM
CpelHeCMepPTeNbHOIl [[03bl), €ro M0XXapOoOMacHOCTb
(c y4eTOM HUIKHEro KOHIEHTPAIMOHHOTO Ipefiena
BocmnaMeHeHus:). CiefyeT OTMETUTH, YTO yBenmMye-
HUe 41CIIa mokasaTereit K; cmoco6cTByeT HOBBIIIEHUIO
IpaBUIBHOCTU KOHEYHOTO pe3ynbTaTa. IIpu aToM BO3-
MO>XHO M3MeHeHe IHTEePBAIOB [iIs KJIaCCOB OMaCHO-
CTM, IPUBEJIEHHBIX B Ta0O. 3.

4. 3aKknueHune

Boisasnens: OCO6EHHOCTI/I pacqua KJ/1acca OIIaCHOCTHU
OTXOJIOB I10 IEe/ICTBYIOIEl B HACTOsALLEE BpeMs METOM-
Ke, 06YCI'IOB}'II/IBaIOLI_U/Ie HeO6XO,[[I/IMOCTb ece naaneﬁmero
COBepH.IEHCTBOBaHI/IH.

HPEI[HOH(EH CHOCO6 pacqua KJ1acca OIIaCHOCTM OT-
XOZa, IIpefyCMaTpyUBAIOII NIl MCTIONIb30BaHMe Oe3pasMep-
HbIX HOKa3aTe}IeI7'[, XapaI(TepI/BYIOH_U/IX OIacHbIE CBOJI-
CTBa KOHerTHOI‘O OTXO0Ja MJIN €ro KOMIIOHEHTA.

0603HaueHua:
A, — npepenbHas BeAMYMHA aacopbunn, Mr/Kr;

B, — 3HayeHwue banna ANg OTAENbHOrO Nokasartens,
6e3pa3mMepHoe;

b, — Ko03DdULMEHT, XapaKTEPU3YIOLLMIA 3HAYMMOCTb
nokasaTenen, 6espasmMepHbIi;

C; — KOHLEHTpauus OTAENbHOrO KOMMOHEHTa B OTXOAE,

MI/KT;

Ciary — KOHLIEHTPALMS KOMMOHEHTOB 0TX0A4a
B aTMOCGhEPHOM BO3ayXe, Mr/M>;
C,, — KOHLEHTpaLus KOMNOHEHTOB 0TX0Aa B BOAE, MI/AM3;
C,, — KOHLEHTpaLMs KOMNOHEHTOB OTXOAA B NMOYBE, MI/KT;
',y — MaKCMManbHas KOHLEHTPaLMs KOMNOHeHTa 0TX0Aa
Ha MOBEPXHOCTU MOYBbI, MI/KT;
C,ac — KOHLEHTpaLMs KOMMOHEHTa OTX04a (BELLeCTBa)

B BO3JyXe B COCTOSHMM HacbiweHus npu 20°C
¥ HOPMa/bHOM AaBJIEHUM, MI/M3;

K — Knacc onacHOCTM 0TX0A4a, 6e3pa3MepHbIi;

K; — CyMMapHbIil noKkasaTesib CTEMEHN ONaCHOCTH
KOMMOHEHTA 0TX043a, 6e3pa3MepHbIit;

K, — MOKa3aTeNlb CTEMEHM ONAaCHOCTH KOMMOHEHTa
0TX0A4a AN aTMOCHepHOro Bo3ayxa, bes3pazmepHblii;

K, — nokasaTesib CTENeHM ONacHOCTHU KOMMOHEHTa
0TX0[La 415 BOLHbIX 06beKTOB, 6e3pa3MepHbIi;

K, — nokasaTesib CTENeHM ONacHOCTHU KOMMOHEHTa
0TX0fa A5 NoYBbl, 6€3pa3MepHbIi;

K',, — noKasaTenb, XapaKTepu3yoLMin ONacHOCTb 3arpsas-
HeHWs NoYBbl BCNEACTBUE PA3IMBaA XUAKOTO UK
KOHTaKTa C NOYBOM TBEPAOr0 0TX0A3, 6e3pa3mMepHbIii;

M, — MonekynsapHasg Macca KOMMOHEHTa, [/MOb;

N, — uucno Asoragpo, 1/monb;

N — uucno onbiToB, 6e3pa3mMepHoe;

n — 4UCNo NokKasaTtenew, BKAYas MHPOPMALUOHHBIN,
6e3pa3mMepHoe;

S, — pacTBOPMMOCTb KOMMNOHEHTA 0TX0Aa (BeLeCcTsa)

B Boae npu 20°C, mr/om3;
yan. —YAE€NbHAsA NOBEPXHOCTb NOYBLI, M2/T;
— CpefHeKBagpaTUYHOE OTKNOHEeHUe, 6e3pa3mMepHoe;

v — [0N5 KOMMNOHEHTA 0TX0Aa B ero obuiem konmyecTse,
6e3pa3mepHas;

W, — ko3pdULMEHT CTENEHN IKONOTMYECKOM ONacHOCTH,
MI/KT;

X; — OTHOCHTENbHbIN NapaMeTp KOMMOHEHTA OTX0A3;

Yimax.min — MaKCMMasbHOE MMM MUHMMA/bHOE 3HAYEHNE
nepBUYHOro nokasaTens, 6e3pasmMepHoe;

Yip— CpenHee apudMeTMyeckoe 3HaYeHue nokasarens,
6e3pa3mMepHoe;

Z, — YHAOUUMPOBAHHbIN OTHOCUTENbHBIVA NapameTp
3KOJIOTMYECKOM ONacHOCTH, 6e3pa3MepHbIit;

A — WHTepBan U3MEHEeHUs NokasaTesnss OTHOCUTESIbHO
CpepHero 3HavyeHus, 6espasMepHbli;

L — OTHOCUTENbHAs NOrPeLHOCTb CPefiHero 3Ha4yeHus, %;

® — nnowaaka, 3aHMMaemas aacopbupoBaHHbIM
BELLECTBOM Ha MOBEPXHOCTHM MOYBbI, M?%;

NAK,,, — NpenenbHo AoNyCTMMAas KOHLLEHTPaLmMs BewecTsa
B aTMOCGhEPHOM BO3ayXe, Mr/M>;

MNAOK, — npenenbHo AONyCTMMas KOHLEHTPaLM: BeLwecTsa
B BOAE BOJHbIX 06bEKTOB X035MCTBEHHO-MUTLEBOTO
M KYNbTYPHO-6bITOBOr0 BOAOMNO/b30BaHMSA, MI/aM>;

NAK, , — MakcuManbHo pasosas NpeaesbHO AONyCTUMAs

KOHLEHTpaLMs BELLeCTBa B BO3/yXe HAaCENEHHbIX
MEeCT, Mr/M3;
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MNAK, — npenenbHo AONYCTUMAs KOHLEHTPALMS BELWECTBA
B MOYBE, MI/KT;

NAK, 5 — npenenbHo fonycTUMas KOHUEHTPaLUMs BEWECTBA
B BO3/lyxe paboyeit 30Hbl, Mr/M>;

MNAK. . — npenenbHo AONYCTUMAas KOHLEHTPALMS BELWECTBA
cpefHecyTo4Has B aTMoChepHOM BO3yXe HaceneH-
HbIX MECT, Mr/M3.

Uupekcobi:

max —MaKCMManbHOe 3Ha4YeHue nokasartens;

min — MUHKWMaNbHOE 3HaYeHUe nokasaTtens;

aTM — aTMOCQEepHbIN BO3AYX;
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Computational Method Improvement for Definition of Waste Hazard

Classes

L.N. Grigoriev, Head of Chair, Doctor of Engineering, Professor, Saint-Petersburg State Chemical Pharmaceutical Academy
0.A. Shanova, Ph.D. of Engineering, Associate Professor, Saint-Petersburg State Technological University of Plant Polymers

The improvement practicability of current method for definition of waste hazard classes is shown. The new approach for hazard

class calculation is proposed, its application examples are given.

Keywords: waste, hazard category, calculation, hazardous characteristics.

5-7 cents6ps 2013 roga B 1. KemepoBo cocrontcst Beepoc-
cmiicKas Hay4qHO-IIpaKkTidecKas KoHdepenis «CoBpeMeHHbIe
TEXHOJIOTYM IIOBBILIEHYIsI KOMIIETEHTHOCTY PabOTHIKOB B chepe
6e30I1aCHOCTH TPYHa».
Ha xonbepeHnuy OymZyT pacCMOTPEHBI Crefyoline
BOITPOCBI:
o mpodeccuoHaNTbHbIe CTAH/APTHI — HOPMAaTMBHO-METOM-
JecKast 0asa IMOBbIIICHII KOMIETEHTHOCTI PabOTHUKOB
110 6€30I1aCHOCTH TPY/Ia;

o BHJICOMH(OPMAIIVOHHbIE TEXHOTOTUY IIOBBIIIEHI KOM-
HeTEeHTHOCTY PabOTHMKOB;

Bcepoccuiickas HayuHo-npakTUUYeckasa KoHdpepeHuusa «CoBpeMeHHbIe TEXHONO0rMK
NOBbILIEHUA KOMNETEHTHOCTU PaboTHUMKOB B cdhepe 6e30MacHOCTH Tpyaa»

o COBpeMeHHBIe BICOMH(OPMALVIOHHbIE TeXHOIOTM He-
HPePBIBHOTO IOfifiepyKaHNMA HeOOXOMMIMOTO YPOBHS KOM-
HeTEeHTHOCT! PaOOTHUKOB B COOTBETCTBUY C TPeOOBAHM-
sIMM 6€30IIACHOCTH TPYHQ;

o pasBUTHe MEPBUYHBIX HABBIKOB 0€30IIACHOTO TPyAA
C IpUMeHeHNeM BUPTYa/IbHBIX YIPAB/IAEMbIX KOMIIBIO-
TEPHBIX MOJIETIEN;

o KOMIIBIOTEPHbIE TEXHOTOTUI IIEPCOHATIBHOTO KOHTPOIS
KOMIIeTEHTHOCTY PaGOTHUKOB.

Konmaxmo: HanlmoHa IbHas acCoLyaliyiA LIeHTPOB OXPaHBbI

TpyAa Ter.: (499) 164-39-59, e-mail: info@nacot.ru
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KOHTpO/b U MOHUTOPUHT

Control and monitoring

YOK 551.510.42,614.715

CocTaB B3BelLEeHHbIX MMKPOYaCcTUL, B aTMOC(HEepHOM

Bo3ayxe r. XabapoBcka

K.C. lonoxeacm, doueqm kagedpel, kaHo. 6uon. Hayk?
E.A. AneiiHukoea, acnuparm?

! NlanbHeBOCTOUHbINM denepanbHbIi yHUBEPCHUTET, BnaamBocTok
2 TUXOOKEeaHCKMI roCyAapCTBEHHbIN YHUBEPCUTET, XabapoBck

e-mail: droopy@mail.ru

Kntouyesble cnosa:
B3BECH,

MUKpOYaCTULbI,
3arpsi3HeHune aTMocdepsl,
3KoNnormyeckuit hakTop.

B pabome npusedeHsi pe3ysnemamsl UCCAE008AHUS HAHO- U MUKpoYyacmuy, am-
MocgepHebix 83gecell, codepmasuiuxcs 8 cHeee 2. Xabaposck 3umoli 2011/2012 za.
llokasaHo npumeHeHue azepHol 2paHyIOMeMpPUU U CKaHUpytouiel 31eKmpoHHOU
MUKpOCKONUU 015 U3y4eHUs Ka4ecmeeHH020 U KOIU4eCm8eHH020 COCmasa e3se-
celi ammocepHbix 0cadkos. BuisigneHo pacnpedeneHue 838eWEHHbIX 8 8030yXe

yacmuy, pasiudHeIx pasmMepog 8 patioHax 20po0d, pasauyaoUUXcs aHMpPono2eH-

Holi Hazpy3Kod.

1. BBepenue

HanpHnit BOCTOK OTHOCUTCS K 4McIy Haubosee MH-
TepeCcHBIX pernoHoB Poccunm ¢ TOUKM 3peHus U3ydeHUA
B3BEIIEHHBIX B aTMOC(epe HAaHO- U MUKPOYACTHII, KOTO-
pble, HECCOMHEHHO, OKa3bIBaIOT CYllleCTBEHHOE BIMAHNE
Ha KauecTBO BO3JyXa, K/IMMaT, TIofieit ¥ )KMBOTHBIX. VIH-
Tepec 3TOT 0OYCIOB/IeH YHUKAIbHBIM reorpadyudeckum
pacmono)keHreM ropofioB, UX OT/IaIEHHOCTBIO YT OT
Opyra, HM3KOJ MPOMBIIIIEHHON aKTMBHOCTBIO ¥ MOII-
HBIMI C€30HHBIMMU IIepEHOCAMU BO3[YIIHBIX MacC B CH-
CcTeMe «OKeaH—MaTepUK».

Jannas paboTa MOCBslleHa OTHOMY M3 KPYIIHEN-
MX TOPOOB JJaTbHEBOCTOYHOTO (pefieparibHOrO OKPY-
ra Poccun ¢ nHacenenmem Ha 2012 r. 60omee 580 000 uge-
noBek — XabapoBCKy. ITOT TOPOX, PACIIONOXKEHHBIN
Ha npaBoM 6Oepery pexy Amyp Ha CpegHeaMypcKoil
HM3MEHHOCTH, ABAAETCA KPYIHBIM Y3710M Ha CTBHIKe
BOJHBIX, BO3/]YLIHBIX, Ke/Ie3HOJIOPOXKHBIX U aBTOMO-
OMIBHBIX KOMMYHUKALIVII C ceBepa 1 3amaja CTPaHbl,
UMERIINX MeXIYHAPOLHOe, 00LIepOCCUIICKOe 1 pern-
OHanbHOe 3HavYeHMe. IIo 06beMy >Kene3HOZOPOXKHBIX,
PEeYHBIX U aBTOMOOM/IPHBIX IIEPEeBO30K TOPOJ, 3aHIMAeT
IepBoe MeCTO B pernoHe. B ropojie yeTbipe Xene3Ho-
TOpOXKHbIE CTAaHIIUMU, Y3€/l aBTOLOPOT, 1B a3pOIOpTa,
peunoit mopt (www.khabarovskadm.ru).

VlcTouHMKaMM aHTPOIIOT€HHOTO MbIJIEHNA Ha OMUCHI-
BaeMOJl TeppUTOPUM ABNAIOTCA: Tpy KpymHble TILI, papn
HpefIPUATUI XUMIYECKOI 11 HepTAHOI MIPOMBILIIIEHHO-
CTU, Cy[JOCTPOUTENbHBII 3aBOJ U ellle OKO/O 10 KPYIHbIX
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npegnpuATuil. ExxeroqHo mpoMBblIlIeHHbIe TPeATIpUATUA
r. XabapoBCK BbIOPAChIBaIOT B aTMOChepy 0Koyo 120 ThIC. T
BpeIHbIX BeIleCTB, TPAHCIOPT — OKoao 90 THIC. T
(www.khabarovskadm.ru). Kaumat ymepeHHbII, MycCOH-
HBII, C MAJIOCHEKHOI ¥ OYeHb XOJIOJHO JI/Is1 TAKOW HU3-
KOJ1 IIMPOTBI 3UMOIA, KapKUM U B/IaYKHBIM JIETOM.

[TpyunHOI [aHHOTO MCCIEeNOBAHUA CTaloO OTCYT-
CTBME JAaHHBIX O BeIlleCTBEHHOM ¥ TPaHY/IOMeTPUUECKOM
cocTaBe aTMOCc(epHbIX B3Beceit I. XabapoBcKa.

2. PaiioH pa6ot, MaTepuanbl U METOAbI

[Tpo6er cHera cobupanuch BO BpeMsi CHeromaja 3u-
Moit 2011 r. Ha mIecTy CTaHUUAX B I. XabapoBcke, pas-
MMYAOUUXCA 9KOTOTUYECKMMU YCIOBUAMM, COTTACHO
Haueit Metoguke [1]. YT0OBI MCKIIOYNTH BTOPUIHOE 3a-
IpsASHEHMe aHTPOIOTeHHBIMY a3pO30/IAMIU, cobMpancs
BepxHUII coit (5-10 ¢M) TOMBKO YTO BBINABILIETO CHETa
¢ mnowazgn 1 M2, Ero momewany B KOHTelHEPHI 06'b-
€MOM 3 J1, ABaKJ bl OTMbITbIE BYCTUITMPOBAHHOI BOZION.
Yepes nBa yaca, Korjja CHer B KOHTeliHepax pacTasil, U3
Ka>k[oro obpasua Habupany 60 M1 )KUKOCTU Y aHAIU-
3MpOBaJIN Ha Ta3epHOM aHanmaaTope gyactui Analysette
22 Nanotec (pupma Fritsch). Vismepenns npoBogunnch
B peXXmme «nanotec» ¢ ycTaHOBKaMu «carbon/water
20°C» u «quartz/water 20°Co.

Cpenu crannuit orbopa Hambomee 3KonOrMYe-
CKU HaNps>KeHHBIMMU ABIAIOTCA TOYKMU, HaXOAAIIMecs
B LleHTpanpHOM paiioHe (Tak KaK TaM OTMeYeHO MaKCH-
MaJIbHOE CKOIIJIEHVie aBTOTPAHCIIOPTA), PAlOH >Ke/le3HO-




