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1. BBepeHue.
1.1. HacTosayHl HOKYMEHT:
(1) PaspafoTaH B COOTBETCTBMM C 3akoHOoM Poccuickoi Pepepauun
"06 oxpaHe OXpyxapbljeil NpUpoOInHOM cpelin” ¢ Ueabio HNOAYYEHUS
OaHHBX O BHOpOCAX BarpsasHIOUMX BelecTB NpH CcBOGOJHOM IOpPeHHH
HedTH ¥ HedTerlpoOjyKTOB;
(2) ycraHaBAUBaeT MeTOAUKY pacueTa rapaMeTpos BHOpoOCOB
sarpAsSHAKUKX BellecTB NPH rOpeHuH HedTH U HedTenpoAYKTOB B
BOBOYUWLHOR cpene ;
(3) pacnpocTpaHseTcs Ha ciaydad cBOoOOAHOro TropeHUS HedTd |
HedTenpPORYKTOB.,

2. Cch/iKa Ha HOpPMATHBHHE JOKYMEHTH.

2.1. Pl 39-1-159-79 YuupULMpOBaHHLE TeXHOJNOIHMYeCKHEe CXeMH
KOMILIEKCOB cfopa M NMOATOTOBKHM HedTH , rasa ¥ BOAH HedTe -
nobunBanLx PalkoHOB.

2.2. TOCT 17.2.1. 07-77 OXpaHa npupoaH .ATMoctepa.
MeTeopoJ/iorMyeCKHe acleKTH BarPS3HeHUs U NpOMHIlJIEHHHE
BHOpPOCH . OCHOBHHE TEpMHHH W onpefescHUA.

3. OCHOBHHe NOHATHA U onpefesieHus:
CoorsercTByloT [OCTy 17.2.1.07-77.

4. O6uue MOJOXEHUS .
4.1. JaHHas MeTOAMKA:

(1) ConmepXHUT OCHOBHHE NOJIOXEHHS M nNpoleAypy pacuera
KO/HMYeCTBa BPeJHLIX BelleCTB,BHOpachHBaeMHX B aTMochepy, npH
ropeHuy HedTH ¥ HedTenpoayKTOB B BO3AYWHONR cpeje;

(2) nossoasfeT paccudTaTh MaKCHMa/abHHH BHOPOC BpeAHOTO
BelecTsa M ero CpejHO0 BeJHYHHY ;

(3) obecneunBaeTr pacueT BHOPOCOB INPH C/EAYOUUX CHTYyaLUSX:
- TOpeHHH HedTH M HedTenpoAyKTOB HA MOBEPXHOCTH pasfena
bas - XUAKOCTh-aTMoOChepa;



-5 -

- TOPEHHH MPOIMHUTAHHOI'O Hed@Tblo U HepTEeNnpofyKTOM HHEPTHOrO
CpyHTa;
- KOMSMHUPOBAaHHHA c/y4yal ropeHust HeGTH U HedTEeNpoAYKTOB.

4.2, Ba30BHA adaroputH pacuyera Mo HaHHOH MeTOAMKe mnpeanoja-
raer Ha/JaW4He BKCIEePHUMEHTA/NLHO ONpefie/IeHHHX Be/HYHH CKOPOCTH BH-
ropaHns HedTH M KOHKpeTHoro HedTenpoAyKTa C e€AMHULEH NOBEPXHOCTH
(Kr/Mz-c) U yAesbHOro BHOpoca KOHKPeTHOI'O BpeJHOI'O KOMINOHEHTa
Npy cropaHWY eauHHULE MaccH HedTenponaykTa.

Ipyrye JlaHHHE A8 pacuyeTa BHOPOCOB OlNpefensaoTcs MNPAMLHMH
MeTpUUYEeCKUMH BaMepaMd, BHIOJAHSIESMBHMHY TNPOU3BOACTBEHHHMH W/AM KOHT-
POALHEIMKM Cayk6aMH Ha MecTe aBapUMHON CHUTYaLMH WIM NJIAHOBO-TEXHO-
NOI'MYEeCKOM CXUTraHUM HedTH ¥ HedTenpoAyKTa.

4.3. lpepnaraemas MeToAuKa ByneT yTOYHATLCA IO Mepe Hakom-
JleHHs CTATHCTHYECKODO MaTepHasa MO BeaHYMHAM CKOPOCTH BHIOpaHUs
¥ ynensHoro BHOpoca AMA HaNoAHsbIeRcs HOMEHKJATyph HedTenpoRyK-
TOB.

5. PacueT BHGpPOCOB Bpe[HbX BelleCTB B aTMochepy npu
cBO6O[HOM rOpeHuH HedTH U HedhTenpoAyKTOB.

Mpy HeoOXOAMMOCTH oOlnpefeneHyus XoJauvyecTBa BpelHHX BH6pocos
Npy¥ NAaHOBOM H/M aBapHAHOM CKUICaHUM HedTelNpoAyKTOB B 3aBUCHMOCTH
OT CHTYAUHOHHBX XapaKTepHUCTHUK M3 ONUCAHHHX HHXEe MeTOAOB pacuyeTa
Bub6upaeTca HaubGoJiee nopxopsmuin (UaM KOoMOMHHpOBaHHHA). Ipu Hejyoc-
TaTKe HWCXOAHHX HAaHHBIX WAM OTCYTCTBHM DKCHepeMeHTa/ibHO-OnperesieH-
HHX BeauuuH "K;" K "m" npouaBopuTca npubaMKeHHHA pacyeT Nno poac-
TBEHHOMY HedTEeINpPOAYKTY ¢ OGOCHOBaHMEM NPHUHATHX HaHHHX.

5.1. Topenun HehTH U HehTenpoAYKTOB HA MOBEPXHOCTH pasjena
das xuAKOCTb-aTMOChepa.

3TOT METOA pacueTa NpUMeHsAeTCs ANA ONpefefieHHd KoAuvecTBa
BpenHLX BelleCTB, BHAeASONUXCA B aTMochepy Npu CopeHUH HedpTenpo-
ayxkra B amBapax, pesepByapax, ob6Ba/noBKaxX, Ha BOJAHON MOBEPXHOCTH
M BO BCeX OCTaJ/IbHEIX C/yvasX, KOTfa HUMeeTCs AOCTATOYHHA C/AOR Hed-
TenpoAyKTa, 4To6H ©6pa3oBanoch pPOBHOE TCOPHBOHTANbHOE 3epKafo



paspena ¢as3 (MOBEPXHOCTH).
OcHoBHasA ¢opnysa pacuyera BHSpoca BpepHoro Beljectea (BB) B

aTMochepy NpH paccMaTpHBAEMOM XapaKTepe TCOpeHHs HedTenpoAyKTa
HMeeT BHA:

Ny =K - my - Sep , Kry/uyac (5.1)

rage My - KonnvecTBO KOHKpeTHoro (i) BB, BubpouweHHoro B arMochepy
NpU cropaHvyM KoHKperHoro (Jj) HedTenpoayxTa B egUHHLY
BpeMeHH, Krj/4yac;
K; - ynenbHnit BeHOGpoC KOHKPeTHOTO BB (i) Ha epuHuly Macch
cropesllero HedTenpopykTa, Kry/KTy;
my - CKOPOCTb BHIOPaHHA Heprenpodykra, KIy /KTy ;
Scp = CPeAHsIs MOBEPXHOCTb 3epKafna XUAKOCTH, M .

BeauuuHa Ky - fABAseTCA IMOCTOAHHONA AAA NAHHOTO HedTenpoAyKTa
U BB. OHa onpegefnsieTcs HHCTPYMEHTA/bHHMH MeTOZaMU B JabopaTOpPHHX
M HaTYpHHX YCJIOBUSIX, TIOC/Ale uUero NpUMeHseTcss KakKk KOHcTaHTa. B
Tabauue 5.1 MPUBOAUTCA 3HAYEHUe OTOIl XapaKTEepUCTHKH Aas HedTH U
HEeKOTOpPLHX HedTeNnponyKToB,KOTOpHEe K HACTOsALeMY BpeMeHHW HOCTATOUHO
uayvyeHo [14-18, 42-48]. B cBaA3U C TeM, uUTO HehTH, HobOLBaeMbe Ha
TEpPpPUTOPUU POCCHM, UMET BJeMeHTapHHH cocTaB NpakKTUYeCKH NocTo-
aHHER [21,22], pgaHHHe <Tabuauuyn 5.1 MOXHO HCHNOJIL3OBATH Aas Juoboit
HedTH Ba HCK/ILUeHUEeM BLHCOKOCEpPHUMCTHX HebTel. BHOpocH ABYOKUCH
cepn NMpU TOPEeHHH NOC/AeAHUX MOXKHO paccyUTaTh NO CTEeXHMOMeTpHH, HC-
Xons U3 copepxaHusa obueil cepw B cocraBe HedhTH. BendvuHH Ky
onpexensauch IpPH TeMrepaType TopeHHs MeHee 1300°C M uzbHTKe BO3~
nyxa, paBHOM 0.93, uTo B OOJIBIMHCTBE CJ/y4YaeB COOTBETCTBYeT pe-
aJbHHM YCJ/IOBHUSIM CBOBOAHOrO rOpPeHHUs HedhTenpoayKToB.



Tabauya 5.1

YnenbHH BHOPOC BpelHOro BeljecTBa NPH ToOpeHHM HedTH U
HedTEeNnpogyKTOB Ha MNOBEPXHOCTH

3arpasHspoLun XuMuuyec-| YOenbHHIT BHOPOC BpefHOro BeljecTBa
aTMochepy Kad Kr/KI
KOMIIOHEHT dopmyna

HedTb Ju3. TOMJIUBO BeH3uH
JUoKcup yrJaepojaa CO, 1.0000 1.0000 1.0000
OKCcHJL yraepojaa co 0.0840 0.0071 0.31190
Caxa c 0.1700 0.0129 0.0015
OKCHAB azoTa NO, 0.0069 0.0261 0.0151
(B nMepecuyeTe Ha
NOz )
CepoBojopop, Hy S 0.0010 0.0010 0.0010
OKCHAOH cephl S0, 0.0278 0.0047 0.0012
(B nepecuere Ha
SOz )
CuHMAbHasa Kucaotral HCN 0.0010 0.0010 0.0010
PopMasbperun HCHO 0.0010 0.0011 0.0005
OpraHWuyeckue CH3 COOH 0.0150 0.0036 0.0005

Kucnote ( B
repecyere Ha
CH3 COOH)

PacueT BHEpOCa AHUOKCHAA Cepl BOSMOXHO MPOBOAUTbL MO CTEXHO-
METPHM XUMUUECKON peakuud obuei cep B HedTeNpoAyKTe C KHC/AOpO-
OOM BOB3AYXa, MUCIOMb3YS HOpMy.y:

Mgz = 0.02 *my *S¢p °Cs, xr/vac (5.2)
rge Cs -~ MaccoBuid npolleHT obumeit cephl B HebTenpopykTe, %.

CKOpOCTh BHIOpAHKA "my'" sfBAAETCS MPAKTHUHECKH NOCTOSHHON Be-
JAUYUHOA L4 HedTH U KOHKPeTHHX HedTenpoAyKTOB U onpeenseTrcs Kak
cpenHss MaccoBas CKOPOCTh FopeHWsd HedTenpoAyKTa C eJHHHULH no-
BEepXHOCTH 3BepKasa (a3 B eOWHHLY BpeMeHU. JTa Be HulHa onpenensn-
eTcs BKCMNepHMeHTaJbHO M NpHMEHsieTCss Kak KOHcraHTa. B Taba. 5.2
NPUBOAATCS MMebLUMecss B HacToslee BpeMS DKCIepPHMEeHTaJbHO-NPOBe-
peHHble [23] BeMMYHHE My A1 HEKOTOPHX HeQTenpofyKTOB.



Tabauya 5.2

BenMuMHB CKOPOCTHU BLICOPaHUs HehTH M HedTenpoAyKTOB

Heérenponyxr CKOpoCcTh BHI'OPAHUSA fliHelHasT CKOpPOCThb
BHIOpaHus
kTy /M -cex  kry/M’ -uac MM/MUH
HepThb 0.030 108.0 2.04
MasyT 0.020 72.0 1.18
JAU3TOIMINBO 0.055 198.0 4.18
KepocuH 0.048 172.0 3.84
BeHsuH 0.053 190.8 4.54

CpefHAs TOBEPXHOCTb B3epKasna ropeHHsa (IOBEepXHOCTb COPEeHUA)
"Scp" onpepensieTcss MeTPUUYECKHU nNyTeM H3MepeHHSA TOBEepPXHOCTH pal3Ju-
Ba HedTenpoAyKTa (NOBepXHOCTH HedTU B pesepByape, Momangud ambapa
U op.). HHxXe npuBogsiTca cnocobu onpeAeseHHs MOBEePXHOCTH COpeHus

O/1% PaB/JHUYHEIX ABAPHIHHX C/yYaeB:

a) Npy ropeHHU XUOKOCTHU B pesepByape (ycTaHoBke) 6e3 ero
paspylweHus S;p paBHa mIowajgd TOPHIOHTANbHOTO CeYeHHs pe-
sepByapa MM YyCTaHOBKHU,.

6) MpH TropeHUHM XHAKOCTU C paspylleHHeM pelepByapa M BHTEKa-
HHU XUOKOCTH B 06BaJfIOBKY Scp paBHa nJjomaznu 06BaJIOBKH.

B) A pesepByapoB (yCTAaHOBOK), TOJIYUMBIMX BO BpPeMs aBapHH
CU/bHEE paspyleHUus

Sep = 4.63 © Vg , (5.3)
rage Vx - ob6beM HedrenpoAykTa B pesepByape (YCTaHOBKe), M.

r) Ana dboHTaHMPYOLIHHUX HePTAHBX CKBaXWH CpefHAsS MOBEPXHOCTHb
onpepesseTcss IO ypaBHeHMD:

Q
S¢p = 0.7 ‘—— (5.4)
p-1
rage Q - pebuT CxBaxWHB (MPOH3BOOUTENbHOCTb CKBAXHHH IO Hed-
TH),T/CyT.
P - NJAOTHOCTb HedTH, T/M?.
1

-~ JflMHefHass CKOPOCTh BHrOpaHHsA He()TH ¥ HebTenpoAyK-
TOB,MM/MHUH (Taba.2)



5.2. [OpeHHe NPONUTAHHHX He@Thi0 M HedTeNnponyKTOM
HHEpPTHHX CPYHTOB.

B faHHOM pasjene MNpUBOAUTCA MeTOAMKaA pacderTa Koan4yecTBa
BpefHHX BHOPOCOB B aTMocdepy NpM IOPEHUWM HWHEPTHOTO TCpPyHTa (HaM
Apyrux IOPHCTHX TOBepXHocTel) INpoNnMTaHHHX HedThi M HedpTenpoayx-
TOM.3TOT CAy4Yad MMeeT MeCTO MpHM BO3rOpaHMM MafbxXx W CpefHHX npo-
AUBOB HedTH U HedTenpoAyKTa Ha NOUBY, Korja He obpasyercs sBHoe
sepka/o pasfena Gas ¥ HedTenpoAyKT I[OJMHOCTLI BIUTHBaeTCS ODTOH
nousoft.

PU3UKO~-XMMHYECKHA MeXaHHW3M TOpeHHs NPONHTAHHOrO HedThi0 U ee
NPoW3BOAHHX TFPYHTa CJIOXEeH U 3aBUHCHT OT MHOXeCTBa (aKTOpoOB: OT
BUIa HehTenpoAyKTa, THIIA [PYHTA, €ro MUHEepa/lbHOrO COoCTaBa M TakK
nanee.

B naHHON MeTOAMKe NPUHATH CcJAenyllue ynpoumawolyde pacyeTr [Jony-
e us:

a) MpuMensercs NOBEpXHOCTHasA MoAenb TOpPeHUsA,aHanoruyHas
paccMOTpeHHoll B pasfiene 5.1., C y4yeToM XapaKTepUCTHK TPYHTOB U
rnous.

6) He yuuTHBaTCsA BHOpOCH Bpe[HHX BelecTB B aTMochepy, ob6-
pasyoluxcs Npy¥ TCOpeHHM He He(dTsSHBX KOMINOHEHTOB ((uops U (ayH:l
foyB, MUHEPAJOB M APYTHMX KOMIOHEHTOB MNPUCYIMX 3TUM [OUYBaM).

Ina pacuyeTa KoAMveCTBa BpPefHHX BHOpocoB, of6pasybmuxcs npu
CropaHuM He}dTH U MPOAYKTOB ee NepepaboTKH Ha UHEPTHOM IPYyHTE HC-
nonbsyercsd caenyomass popmysaa:

Ky " Ky " p*' b Sp
My= 0.6 X , Kry/vac (5.5)
ty

rae Xj - yJenbHeii Bh6poc BB, KLy /KT;
K; - HedbTeeMKOCTbL rpyHTa, M3/M3;
P - NMJIOTHOCTHL pPasUTOro BellecTsa, xr/ma;
b - TosmMHA NPONUTAHHOrO He(@TeNnpPOAYKTOM CJIOS INMOUBH, M;
Sp - naomajaer NATHAa HedTH U HedTenpoAYKTa Ha NouBe, M;

t - BpeMs ropenus HedTH M HedrenpoAykTa OT Havada Jo
3aTYXaHHs, Yac;
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0.6 - NPHHATHA KOSQPUUMEHT INOJMHOTH CrOpaHWA HebTenponaykTa.
YaeabHui BHOpoc BB Haxoaurcs no taba. 5.1.
BesqrvHMHa HedTeeMKOCTH IPYHTOB onpefensiercs no rtabauie 5.3 B
3aBHCHUMOCTU OT BHAA CPYHTA U ero BJAAXHOCTHU.

Tabauna 5.3
HedTEEMKOCTH TPyHTOB, M° /M
HauMeHOBaHHe BaxHOCTL I'pyHTa B % BecC.
FPYHTA = === - — e e e

0 20 40 60 80 ioo
CJAKHMCTHA TPYHT 0.20 0.16 0.12 0.08 0.04 0.00
llecku (puaMeTp 0.30 0.24 0.18 0.12 0.01 0.00
yactuy 0.05-2.0 MM)
Cynecb, CYTCJHHOK 0.35 0.28 0.21 0.14 0.07 0.00
CpaBui (AvaMeTp 0.48 0.39 0.29 0.19 0.09 0.00
yactuy 2.0-20 MM)
TopdssHOM TPYHT 0.50 0.40 0.30 0.20 0.10 0.00

BAaXHOCTb TPYHTA onpefesisercs WHCTPYMeHTaAbHO HNO pasHULe
BeCOB HaBeCKM TpPYHTA O M NOC/e BHOApHBaHUA BOAH npu 100°C.

BeanuuH Sp W b omnpefenswTcs MeTPHUECKH Ha MecTe aBapHu.

BpeMs BHCOpPAHHS HeQTEeNpoayKTOB W3 TpyHTa oNpejensercs He-
NnocpefCTBEHHO ero 3aMepoM OT BOCMJaMeHeHHWs A0 BaTyXaHWUA.

5.3. KoMOMHMPOBAHHLI cay4al FOpeHUs HedTH U HePTENpPOAYKTOB.

[lpy MaccoBOM MpPOJUBEe HehTH K HebTenpoiyKTa Ha TPYHT (HUAM
OPYyrylo MOPUCTYD MNOAJMOXKY) 4YacTh HUX BIUTHBaeTcs B TPYHT, a oc-
TajJbHas yacTh OCTaeTCd Ha INOBepXHOCTH M obpasyeT TCOpPUBOHTa/bHOe
3epKano pasfiena a3 XUAKOCTb-BO3AYX. B BToM caydae ropeHne npo-
TeKaeT B ABe CTalguu:

a) CsobopgHoe cropeHMe HedTH U ee NPOAYKTOB C NOBEPXHOCTH

pazfena ¢asz.

6) BoropaHue OCTATKOB HedTH U HedTenpomyKTa M3 MNPONHTAHHOTO

MM TPYHTa BIVIOTE OO 3BaTyXaHHA.

YnpoljeHHL pacuyeT Bhbpoca AaAf paccMaTpHBaeMOro c/yudas Ipe-
AycMaTpUBaeT pajs/iesibHOE OoNpefie/eHe MOCTynapyux B aTMochepy Bpen-
HHX BelleCTB coOr/JiacHo pasfenaM 5.1 1 5.2 HacTosaled METOOUKH C
noc/efyonrUM CyMMHPOBaHHEM MOJAYYEeHHHX BesarvuH BHOpocos. Ilpu 3TOM



- 11 -

MOBEPXHOCTh 3epKana Sgp W MNOBEPXHOCTb TCpPyHTA, NPONMWTaHHOI 0
HedTbi U ee MNPOUBBOAHLMH, S, c/AeAyeT CUMTaTh PaBHHMH NPH OTHO-
WeHUM MaKCHUMaJbHOH TOJIMHH C/0s8 HedTempoAyKTa Hag CPYHTOM K BK-
BUBaJIEHTHOMY pAuaMeTpy "mnaTHa" He Bonee 0.01 ?(K = h/D gxp< 0.01).
fipn K > 0.01 BeaMUMHH Sgp M Sp pacCUMTHBAOTCA A4S KAKAOLO KOHK-
peTHOro cJaydast OTHEJbHO.

6. PacyeT MaXCHMaJbLHOTO M Ba/joBOro Bubpoca 3arpA3HALLUX
BellecTB B aTMochepy.

MaxcHManbHHA BHOPOC MO BpeMeHH COOTBETCTBY§T PaHHeMy Nepuc-
BY YCTOHYUBOrO ropeHus HedTenpofyKTa, KOrja MOBEpPXHOCTb B3epKasa
MaxcuHMagbHa. B dToM cayvae BHOpoc BB cocTaBMT

L = K;] Tomy Spax » Kr/4ac (6.1)

BasoBuit BOpPOC BpeAHOro BellecTBa B aTMOChepy pacCuHTHBaercs
rno dopmMyJae:

wy =1Iljg t3 + Iy, : tI‘ s KI (6.2)

rae M ; -Bubpoc BB npH cpefHeil MJoWand 3epkana Sgp, Kr/udac;
Iy, -Bubpoc BB npu BHropaHHWM HebTenpopayKTa K3 CpyHTa,
paccunraHHui no dopMyne (5.5), kr/qac;
t; - BpeMf cylleCTBOBaHMA 3epKaJa CFOpeHHA Haa TpPyHTOM,
paccuuTHBaeMoe no gopmyane:
hep
t; = 16.67 + —— , uac (6.3)
1
rAe hyp -CpenHAs BenM4HHA TOMIMHH C/0s HedTeNPOAYKTa Hapj
TPYHTOM, M;
1 - suHelHass CKOPOCTH BHIOPaHUA MM/MUH., oOlpepeasercs
no taba. 5.2.
t,- BpeMs BHropaHMsa HeTeNnpoAyKTa W3 IpyHTa, 4ac.
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