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Tema: IPOMBIIIJIEHHBIE OTXO/bI. CIIOCOBbI XPAHEHMUSI.
YCTAHOBJIEHHUE KJIACCA TOKCUYHOCTH

Ieab padoTHI: OCBOMTH PACUETHBIN METO/ ONPEAEICHUS KIacca TOKCUYHOCTH
IIPOMBIIUICHHBIX OTXO0JI0B, BKJIFOUAFOIIIHIA:
1) BEpOSATHOCTHBIN MPUHLIMI IIPU OLIEHKE BIMSHUS MPOMBIIUIEHHBIX OTXO0B
Ha OKPYKAIOLLyIO CPENy;
2) OLIEHKY KJIacca TOKCHYHOCTH MPOMBILIUIEHHBIX OTXO0B CJIOKHOTO COCTaBa
10 XUMUYECKUM COEUHEHUSAM, ONPEACIAIOINM YPOBEHb TOKCUYHOCTH OTXO/IOB.

1. OCHOBHBIE TIOHATHUA
1.1. Kinaccudukanus orxoaos

B mnponecce mnpousBoacTtBa oOpasyercss OOJBIIOE KOJIMYECTBO OTXOJIOB,
KOTOpBIE MPU COOTBETCTBYIOLIEH 00pabOTKe MOryT ObITh BHOBb MCIIOJIb30BAHbI
KaK CBIpbE€ JUIA TPOU3BOJCTBA NPOMBIIUICHHONM MNpoayKuuH. Bce Buabl
IPOMBIIIJIEHHBIX OTXO/I0B JEJIAT Ha TBEpJble, XKUJIKUE U ra3000pa3Hblie. TBepable —
OTXOAbl METANIOB, [J€peBa, IUIacTMacC M JAPYrUX MaTepuaioB, MbUIX
MUHEPAJIBHOTO M OPraHUYECKOI0 MPOUCXOXKIECHUS OT OYHMCTHBIX COOPYKEHHH B
CUCTEMAaX OYHUCTKHU Ta30BbIX BHIOPOCOB MPOMBIIUIEHHBIX MPEANPUITHI, a TaKxkKe
IPOMBIIUICHHBIA ~ MYCOp, COCTOSIIMM W3  pa3jIMYHBIX OPraHUYECKUX U
MUHEPAJIbHBIX BEIIECTB (pe3uHa, Oymara, TKaHb, ECOK, IIJIaK U T.1.). K XKuakum
OTXO0JIaM OTHOCSIT OCAJIKM CTOYHBIX BOJ IOCJIE MX OOpabOTKH, a TaKKE MIJIaMbl
NbUIEd MHHEPAJbHOTO M OPraHMYECKOrO IMPOMCXOXKACHHUS B CHCTEMAaX MOKPOM
OUYMCTKH ra3oB. ['a3000pa3Hble 0TXO0bI — 3TO paziauuHble orxonasmue ra3bl (NOX,
SOx, COx u nmp.).

JUIs TIOJIHOTO HCIIOJIB30BAaHUS OTXOJOB B KAyeCTBE BTOPUYHOIO CBIPBS
pa3paboTaHa uX MPOMBINUICHHAs Kiaccudukanus. Hampumep, JoM U OTXOMbI
METAJIOB MO (U3MYECKUM TMpHU3HAKaM MOAPA3JEISIIOT Ha KJIacchl, IO
XUMHUYECKOMY COCTaBy — Ha IpyHIbl U MapKH, MO MOKa3aTelsiM KadyecTBa — Ha
copta (TOCT 1639-78).

KputepueMm onpeznenenus 1eiaecooOpa3HOCTH NepepadOTKU OTXOA0B B MECTaX
uX 00pa3oBaHMs ABIAETCS KOJUYECTBO M CTENEHb HMCIOJIb30BaHUS OTXOJOB B
npou3BojACTBE. bonbias noyg B 001iemM o0beMe TBEPABIX OTXOI0B MPUHAIJICKUT
METaJUIMYECKUM OTXoAaM. Tak, B 4YEepHOW MeETaulyprud o0pa3oBaHUE JiOMa U
OTXOJIOB METauIoB Ha | T BelmaBisgemon crtanu gocturaer 650 kr. B crtpane
€XEerogHo 00pa3yeTcsi OTPOMHOE KOJIMYECTBO CyXHMX OCaIKOB cTOYHBIX BOJ (CB)
pa3nuuHbIX mpou3BoACTB. Ecim Ob1 w3 100 muH. T. B Tox cyxux ocaakoB CB
yAaJIoCh Obl yTUIM3UPOBaTh X0Ts Obl 10% OTXO0OB [Jisi MOJy4YEHUs yIOOpEHUI,
KOPMOBBIX J100aBOK, CTpOMMATEpHAIOB WM JAPYTUX MOJE3HBIX MPOIYyKTOB, TO
yucTas npuObUTh cocTaBmiia Ob1 6osiee 200 mupa. py6. (B ienax 1995 roga).




1.2. IlepepaboTKa NPOMBINIJIEHHBIX 0TX010B

OcHOBHBIC OmEpayK TMEPBUYHON O0OpPaOOTKH MPOMBINIJICHHBIX OTXOJIOB —
COpPTHPOBKA, pa3zeiika ¥ MeXaHudeckas o0padoTKa.

Ha npennpusitusx, rae oOpasyercsi 00bIIOe KOIMYECTBO METALIOOTXOJIOB,
OpraHu3yIoTCAd CHelUalbHble IeXa (y4acTKW) JUIsl YTHIM3AIllMd BTOPUYHBIX
MeTauioB. YHCThIE OJHOPOAHBIE OTXOAbl HCIOJB3YIOT 0€3 MpelBaAPUTEIHLHOTO
METAJUTypru4eCcKoro nepeaena.

OTxombl JpEeBECHHBI MIMPOKO HCHOJB3YIOT [JIS HW3TOTOBJICHHS TOBapOB
KYJIbTYpHO-OBITOBOTO HAa3HAUYEHUS U XO3IUCTBEHHOT0 00MX0/1a, U3rOTABIMBAEMbBIX
TJIaBHBIM 00pa3oM MeETOJIOM TipeccoBaHms. Kpome Toro, mnepepaboTaHHBIC
JIPEBECHBIE OTXOAbl MPUMEHSIOTCA B MPOU3BOJICTBE JIPEBECHO-CTPYKEUHBIX TUIHT,
KOPIyCOB, Pa3IUYHBIX IPUOOPOB U T.II.

Ha GonbIIMHCTBE MPOMBIIIJICHHBIX MPEANPUATHI MJIACTMACChl U JAPEBECHBIE
OTXOJbI BXOJSIT B COCTAaB IMPOMBIILICHHOTO MYyCOpa, TEXHOJOTUSI NepepabOoTKu
KOTOpPOro pa3padaThIBaeTCsl MPUMEHUTENIBHO K KOHKPETHOMY MPEINPHUSITHIO.
[TepepaboTKy MPOMBIIIJICHHBIX OTXOI0B MMPOU3BOIST HA CIICHUATIBHBIX MTOJTUTOHAX,
CO371aBa€MbIX B COOTBETCTBUM C TpeOoBaHUsIMU «CaHUTApPHBIX HOPM U TIPABUII
CHull 2.01.28-85» wu mnpeaHa3HAu€HHBIX A IEHTPAJIM30BaHHOTO cOopa,
00E3BpPEKMBAHUS W  3aXOPOHEHUS TOKCHYHBIX OTXOJIOB  ITPOMBIIIUICHHBIX
npennpustud, HWW wu yupexnenuii. Ilpuemy Ha 1IOIMIOHBI IOAJIEXKAT:
MBIIIBSIKOBUCTHIE HEOPTaHUYECKHUE TBEP/IbIE OTXO/IbI U LIJIAMBbI, PTYThCOIEPHKALIUE
OTXOJbl, IIMAHCOJEPKAIIUE CTOYHBIE BOJBI M HUIAMBI; OTXOHbI, COJEpKaIIue
CBUHEI], I[MHK, OJIOBO, KaJMHH, HUKEJIb, CYpbMY, BHUCMYT, KOOadbT U HUX
COCIMHEHUS, OTXOJbl TaJbBAaHMYECKOIO IIPOU3BOJICTBA;  HCIIOJIb30BAHHBIC
OopraHuuyeckue pacTBopuTenau; G(OpMOBOYHAST 3€MIIs; TIECOK, 3arps3HEHHBIN
HeTenpoaykramu. XKuakue oTxo/Abl Mepea BHIBO30M Ha MOJIUTOH JIOJKHBI OBITh
00€3BOKEHBI Ha MPEITPUATHUSAX.

[Ipuemy Ha MOJUTOH HE MOIJEXKAT OTXOJbI, MJII KOTOPBIX pa3paOOTaHbI
b (EeKTUBHBIE METOAbl W3BJICUEHUS METALIOB M JAPYIHMX IIEHHBIX BEIICCTB;
He(TENPOAYKTHI, MOJICKAIINE PETCHEPAIIUHT; PATUOAKTUBHBIE OTXO/IbI.

[TepepaboTka OTXOOB Ha TMOJUTOHAX MPEIyCMAaTPUBAET HCIIOIH30BAHUE
(bU3UKO-XMMUYECKHX METOJIOB: TEPMHUYECKOE OOE3BPEKMBAHHUE C YTHUIIU3AIMEH
TEIUIOThI, JEMEPKYpU3ALHMIO JIaMI C YTWIM3ALUEHd PTYyTH W JAPYrUX LEHHBIX
METaJUIOB, MPOKAJIMBaHUE TIeCKa U (POPMOBOUHOM 3€MIIM, TOAPHIB OAIJIOHOB B
CIEUHUAIBHOW KaMepe, 3aTapuBaHUE OTXOJOB B T€PMETHUYHBIE KOHTEWHEPHI U UX
3aXOpOHEHUE.

[Tonuronsl AOMKHBI HUMETh CAHUTAPHO-3alIUTHBIC 30HBI: 3aBOJ[ IO
00€3BpEKUBAHUIO TOKCUYHBIX OTXOA0B MOIIHOCTBIO 100 ThIC. T. U 60Jiee OTXOA0B
B rox — 1000 m; 3aBog menee 100 toic. T. B rog — 500 M; y4acTOK 3aXOpOHEHUS
TOKCHUYHBIX 0TX0J10B — HEe MeHee 300 M.

B cBs131 cO CTPOUTEILCTBOM MOJUTOHOB ISl 3aXOPOHEHUS HEYTUITU3UPYEMBIX
MPOMBIIIUICHHBIX OTXOJIOB B MacmTabax CTpaHbl TOCTYIMAIOT 3ampochl  OT
CAHUTAPHO-3MUJAEMUOJIOTUUECKUX  CTAaHUUWA, OTPACIEBBIX MHHHUCTEPCTB U
BEIOMCTB MO METOJIaM OIpPEAEIEHUsI KIJIACCOB OMACHOCTHM  TOKCHUYHBIX



MIPOMBIILJICHHBIX OTXOJIOB B IEJSAX UX pa3eiabHOTO cOOpa, 3aTapuBaHus, MOTPY3Ky
Ha TPAHCNOPT, JOCTAaBKM Ha TMOJUTOH IS Pa3JeidbHOIO 3aXOPOHEHHUSI B
COOTBETCTBHH C KJIACCOM OITACHOCTH.

Kitacc omacHoctH ompeAensieTcss TOKCUYHOCThIO MPOMBIIUIEHHBIX OTXOJOB.
TokCHYHBIMM POMBINIJIEHHBIMHU O0TX0JAAMH Ha3bIBAIOT CMECh (PU3UOIOTHIECCKU
AKTUBHBIX BEIIECTB, OOPa3yIOIIMXCS B MPOLECCE TEXHOJOTMYECKOro IMKIa B
MPOU3BOJACTBE M OOJAJAIONIUX BBIPAKEHHBIM TOKCHYECKUM 3 dekToM. ITO
OJIHAKO HE O3HAYaeT, YTO MOJIMTOHBI CKJIAAUPOBAHUS SBIIIIOTCS YHUBEPCATHHBIM
criocoOOM ISl JIMKBUJIAIIMM BCErO OTPOMHOTO KOJMYECTBA IMPOMBIIUICHHBIX
TBEPJBIX U TACTOOOpPA3HBIX OTXOJOB, OOPa3yIIIMXCS B CTpaHe. Y4UUThIBas
MOCTOSTHHO CYIIECTBYIOIIYIO OIACHOCTh 3arpsi3HEHUSI OKPY’Karollel cpeibl Mpu
MOA3EMHOM  3aXOPOHEHMHM  TOKCHYHBIX  OTXOJOB,  IOJUTOHHBIM  METO]
CKJIaJIMPOBAaHMs CJEAyEeT pacCMaTpUBaTh KaK BBIHYXKIECHHYIO MeEpy, HMEIONIYIO
OTPaHUYCHHOE MPUMEHEHUE TOJIHKO JIJIs TOKCUYHBIX OTXO0J/IOB, IAMATYS O TOM, YTO
3allUTa OKPY’KAIIIEH cpeabl OT 3arpsi3HEHUs MPOMBIIUICHHBIMU OTXOJaMU B
HIMPOKUX MacIiTabax JAOJKHA pelIaTbCcsl MyTEM BHEIPEHUS MallOOTXOHBIX,
OC€30TXO/IHBIX TEXHOJOTHM B KaXJ0€ MPOU3BOJACTBO, a TaKXKe MacCOBOM
yTUIU3AIMENd KOMIOHEHTOB MPOMBIIUICHHBIX OTXOJIOB B TOTOBBIM MPOIYKT IO
MNPUHIUIY: OTXOJbl OJHOTO TMPOW3BOACTBA SIBIISIIOTCS CHIPhEM IS BTOPOTO
MIPOU3BO/ICTBA.

2. METOAUKA OIIPEAEJTEHMSI TPEJEJIBHOI'O COAEPX KAHUSI
TOKCHUYHbBIX COEAUHEHHUHU B IPOMBIINJIEHHBIX OTXOJAX

B ocHOBy ompenenenuss kinacca TOKCHYHOCTH MPOMBIIIJICHHBIX OTXOJO0B
MTOJIOKEH PACUETHBIN METO/, BKIIOYAIOIIIHIA:

1. BeposATHOCTHBI MNPHUHIMI TP OLEHKE BO3MOXHOTO  BIIWSHHS
MPOMBIIIJIEHHBIX OTXOJA0B HAa OKPYKAIOIIYIO CPEY.

2. Hcnonp3oBaHME  TUTMEHMYECKHX  PErJaMEHTOB W IAapaMeTPOB
TOKCUKOMETPUM KaK HauOoJee 3HAUYUMBIX IPH OIICHKE BO3MOXKHOTO BPEIHOTO
BIIMSIHUS] TPOMBIILIEHHBIX OTXO/0B.

3. OueHky Kjacca ONACHOCTH CMECH CJIO)KHOTO COCTaBa IO BEAYLIUM
KOMIIOHEHTaM CMECH.

4. OnTuManabHOE COYETAaHHE CPABHUTEIBHO JOCTYMHBIX THTHEHHUYECKUX,
TOKCUKOJIOTUYECKHX U  (PUBUKO-XMMUYECKUX  I[apaMeTpPoOB,  MO3BOJISIONINX
aJIcKBaTHO OIICHUTH BEPOSITHOE BPEIHOE BO3JCHCTBUE TOKCHUYHBIX BELIECTB Ha
OKPY’KAIOILYIO Cpeny.

S. IlpuHUMN B3aMMO3aMEHAEMOCTH HEKOTOPBIX IMapaMeTPOB.

K xpurepusim BpeaHOro BO3AeHCTBUSI IPOMBIIUICHHBIX OTXOJOB Ha
OKPYXaIOULYI0 MPUPOJIHYIO CPEY OTHOCSATCS:

- npenenbHo gonyctuMble KoHmeHTparuu (I1JIK) xumudeckux BemiecTB B
MOYBE;

- netanbHBIA ucxoa (rudenb) 50% (LDsp) TemIoKpOBHBIX KUBOTHBIX (MBIIIICH,
KPBIC, MOPCKHUX CBHHOK) IIPY KOHTAKTE C XMMUYECKUMU BEILIECTBAMU;

- KOHIIGHTpAIMs KOMIIOHEHTOB B 001IIel Macce 0TXO0/I0B;



- paCTBOPUMOCTb XUMHYCCKHUX KOMIIOHCHTOB B BOJIC,
- I[I/ICHepCHLIfI COCTaB " JICTYUYCCTb TOKCUYHBIX KOMIIOHCHTOB.

2.1. OnpenesieHne KJIacca ONACHOCTH TOKCHYHbIX BelleCTB
npu Haguuuu K

Pacuer unnekca onacuoctu (K;) BeayT o popmyie:

K - 1Ak (1)

(S +C)i
roe IIJK; — IIPEACIbHO JOIyCTHUMas KOHIECHTpalusl JaHHOI'O XHUMHUYECKOTO
BCIICCTBA, coz:epmamerocx B CMCCH, Si — paCTBopI/IMOCTB €ro B BOJIC, CB —
COZICpKaHHEC JAHHOTO KOMIIOHEHTa B o011eil Macce OTXOIOB, | — MTOPSAKOBBIN

HOMEpP JaHHOTO KOMIIOHEHTA.

Bemnunny «K» OKpyIIisitoT 10 nepBoro 3Haka 1ocie 3ansTou.

PaccuutaB K 11 oTAeIbHBIX KOMIIOHEHTOB CMECH, BBIOMpaIOT 1-3 Bemymmx
KOMIIOHEHTa, uMeromux MunumanbHoe 3HaueHue Ki, mpuuem K;i<Ky<Kj;. Kpome
TOT0, NOJDKHO BBITONHATBCS ycnoBue: 2Ki<Kj;. 3arem ompeneistor cymMmapHbIi
unjekc (Kx) mo popmyse:

1 n
Ky :F;Ki (2)

rjae N<3, mocye 9ero ONnpeAeIsTIoT KJIacc OMaCHOCTH C TIOMOIIBI0 BCTIOMOTaTeIbHON
Tabmuel 1.

Tabnuna 1
Knaccudukaiys onacHOCTH XUMHUYECKUX BEILIECTB
Ha ocHoBe ux [1JIK B mouse
Pacuernas Benmmunna | Kinace Crenenb [Ipumeps! BewiecTs,
Kz mo IIJIK B mouBe | OmMacHOCTH | OMACHOCTH IIPUHUMAEMBIX B KAUE€CTBE
BEIYILIMX KOMIIOHEHTOB
Menee 2 I Upe3BbluaiiHO Cynema, xpom (Y1),
OMacHbIe Oens(a)nupeH
Or2 1o 16 I Bricoko Mensb xsopucTas, CBUHEI
OITACHBIC A30THOKHUCJIBIN
Ot 16,1 1o 30 I YMepeHHO Oxcup cBUHIA, HUKEIb
OITaCHbIE CEPHOKUCJIIbIN
Bonee 30 AV ManoormacHble Jlnokcu Maprasia

2.2. OnpenesieHue KJIacca OnacHOCTH BemecTs npu orcyrereum MK

Pacuer unnexca onacuoctu (Ki) BemxyT Ui Kax10r0 KOMIIOHEHTa CMECH T10
dbopmyie (3), ucnonb3ys BenuuuHy LDsy 1711 JaHHOTrO KOMIIOHEHTA:
_ lg( L D) (3)
' (S+0IF+C)’
rae F — koadduiment neryyectd 1aHHOTO KoMnoHeHTa. OcTtaibHble 0003HAYCHUS
B opmyie (1).
Bennunny K okpyTJIsIroT 10 MEpBOro 3HaKa MOCie 3arsiTOMm.




Paccuuras K; 1151 OTA€/IbHBIX KOMIIOHEHTOB CMECH, BBIOMPAIOT HECKOJIBKO (HE
0osee Tpex) BeAYIIMX KOMIIOHEHTOB CMECH, UMEIOIINX HauMeHblee 3HaueHue K,
npuueMm Ki<K;<Kj. Kpome Toro, nommkHo BbIosHATHCS ycioBue: 2K1<K3. 3aTem
BEyT pacdyeT cymmapHoro uHaekca omnacHoctu (Ks) manst cmecu u3 2-x wim 3-X
BEIyIUX KOMIIOHEHTOB 1O ¢opmyne (2), Mocie dYero OmpenessiioT Kiacc
OIMACHOCTH CMECHU C TIOMOLIBIO TaOIHIIBI 2.

Tabnma 2
Knaccudukaiiyst onmacHOCTH XUMHYECKHUX BemiecTB 1o LDsp
Beanunna Ky, Kiacc Crenenb [Ipumepsl BelIECTB,
MOJTyYeHHas Ha OIIACHOCTH | OIACHOCTH MIPUHUMAEMBbIX B KaueCTBE
ocHoBe LDsgg BEJIYIIUX KOMIIOHCHTOB
Menee 1,2 I UpessbuaitHo | Cynema, HMaHUCTBIA KU,
ONIACHBIC xpom (Y1)
Orl,2 no 2,2 I Bricoko Menp xnopucras
OIlacHEIE
Ot 2,3 1o 10 i YMepeHHO AnieToeHOH,
OITacHEIC YETHIPEXXJIOPUCTHIA YIIIEPOJT
bonee 10 \Y MaisnoonacHble Kanbuuii xJ10pucThIit

2.3. Onpenenienue kiaacca onacHoctu BemecTs npu orcyrersuu K u LDso

[Ipu orcyrcrBum I1JIK B mouse u LDsp A11 HEKOTOPBIX KOMIIOHEHTOB CMECH,

HO MpU HAJIMYMK BEJIMYMH KJIACCOB ONACHOCTHM B BO3AyXe pabodyeil 30HBI, B

ypaBHEeHHE (2) MOJACTaBISAIOT YCIOBHbIE BenuuMHbl LDsp, OpueHTHpOBOUYHO

olnpesesieMble MO0 BEJIMYMHE KJlacca ONAacHOCTUM B BO3AyXe paldouell 30HBI C
NOMOUIbIO BCIOMOIaTeIbHON TaOIUIIBI 3.

Tabnuma 3

Knaccel omacHOCTH B BO3/1yXe paboueil 30Hbl U COOTBETCTBYIOILINE UM
ycioBHbBIE BeUYnHbBI L Dsg

Krnacc onacHocTH B BO3Ayxe paboueid 30HbI OkBuBasieHT LDsp (Mr/kr)
I 15
1 150
Il 5000
A\ bonee 5000

2.4. OnpenaesieHue npeaeabHO J0IMYCTUMOM KOHIEHTPAMHA TOKCHYHOIO
BelleCTBa B 001Iell Macce TOKCUYECKHUX O0TX0/10B

Omnpenenenre MpeaeIbHO JOIMTYCTUMOW KOHIICHTPAIIMA TOKCHYHBIX BEIICCTB
(Cnp) BenyT o opmyre:
€= TP 28 (5 01R), (4)
n 'KIII
I'e |g (LDsp)i — norapudm Beauunbl LDsy 11t TOro KOMIIOHEHTa CMECH, IS
koToporo BennunHa K, onpeznensiemast mo popmyiie (3), sBIsgeTCI MUHUMAIIBHOM,

T.e. 1 Ky; Xa; — cymma otHomenui Ky, Ko, K3 kK MuHMMansHOM BennuunHe:




2.q :1+£+£;

2 K4
S — ko3 puIMEeHT pacTBOPUMOCTH KOMITOHEHTa, cooTBeTCcTRYIOIIEero Ki; Fi —
JeTy4ecTb KoMIoHeHTa; Ky — uHaeke TokcuuyHOCTH, cooTBeTcTBYIoIM |11 kmaccy

OcranbHble 0003HAUYEHUSI CM. BBIIIIE.

Omnpenenenue BenmuuH [1JIK B mouse, LDsp, k03 dunieHTOB pacTBOPUMOCTH
U JIETy4ecTd, BXosAuX B ypaBHeHus (1) u (3), HAXoAsT Mo CIpaBOYHUKAM WIIH C
UCIIOJIb30BaHueM Jpyrux wucrounmkoB [8, 11, 13, 15]. Ilpm Hammumu B
CIIPaBOYHUKAX HECKOJNBKUX BeanuuH LDsy 11 pa3nnyHbIX BUIOB TETIOKPOBHBIX
JKMBOTHBIX, BBIOMPAIOT [JIsI pacueTra HMHJACKC OMAaCHOCTHU, HUMEIOIIUM MEHbIee
3HaueHue LDsp. [1/IK u LDso MOryT OBITH OIIpenesieHbl 3KCIEPUMEHTAIBHO.

C mnoMoupl0 CIPaBOYHHUKOB, JAPYTUX JUTEPATypPHBIX HCTOUYHHKOB WU
AKCIEPUMEHTAIIbHO HAXOMSIT PAaCTBOPUMOCTh JTAHHOTO XHMMHYECKOI'O BEIECTBa
WM coeAuHeHus B Bojae B rpammax Ha 100 r Boael npu 25 °C. DTy BeIW4YuHY
nenst Ha 100, momywaror Oe3pa3MepHBI  Kod(puIMeHT S, KOTOphIA B
OOJBIIMHCTBE CIIy4aeB HaXouTcs B uHTepBase ot 0 1o 1.

C mnoMoIIbI0 CHPaBOYHUKOB (WM JPYTUX JIUTEPATYPHBIX HCTOYHUKOB)
OTIPEJICIISIIOT JIaBJIEHUE HACHIIIICHHOTO TTapa MHANBUAYaIbHOTO KOMIIOHEHTa CMECH
(temneparypa kurnenus npu 760 mm. pt. cT. He Bbimie 80 °C) B MM. PT. CT. 1A
temnepatypsl 25 °C; MOTyYEHHYIO BEIUYUHY AEHAT Ha 760 MM. pT. CT., HOJIy4aroT
0e3pa3zmMepHyo BelnunHy F, koTopas HaxoauTcs B uHTepBajie ot 0 jo 1.

2.5. HpI/IMepLI pacdeTa HHACKCA OIMIACHOCTH TOKCHYHBIX BEIIIECTB

[Ipeanonoxkum, yto 10 T OTXOMOB comepkaT 8 T YETHIPEXXIOPUCTOTO
yraepoja (CCly) u 2 T xnmopucroit prytu (HCly).

Yeroeipexxaopucteiii _yraepoa (CCly). Temmeparypa kunenus 76,5 °C;
pactBopumocTh B Boae 0,08 1/100 r, T.e. S=0,0008; ¢ moMoImp0 CIpaBOYHUKA
xumuka (T.1) HaxoauM, 4TO JTaBJICHUE HACBIIIEHHOTO napa paBHo 112,2 mM. pT. CT.
Orcrona F=0,15.

Janee o cnpaBounnky H.®. M3meposa u coaBropoB [5] onpenensiem LDsp —
9066 mr/kr (mnst meimeit) u 6200 mr/kr (aas kpbic), 5760 Mr/kr (st MOPCKUX
CBUHOK U KposinkoB). [IpuHrMaem Hanmenslee 3HaueHue 5760 mr/kr. OTcroa:

_ Ig5760
' 0,0008+015+08
Pryth xsopucras (cyaema) HgCl,. Ee pactBopumocts 6,59 1 Ha 100 T BOIBI,
T.€. 5=0,0659. Munumansuoe LDsy=17,5 Mr/Kkr (17151 MbIIIei); oTcroa:
lg17,5
N = =5,7.
0,0659+0+0,2

Tornma:
Kz=%mﬁ+an=2@

TO ecTh uMeeM |l kmacc omacHOCTH OTXOA0B (CM. TaOI. 1).



TpeOoBaHUS 0TYETHOCTH 1O padoTe

Kaxnapii ciymarens noydaeT OT IPEnoAaBaTens 3aJaHue M0 ONPEIEIICHUI0
CyMMapHOro MHaeKkca onacHOCTH K 4-6 KOMIIOHEHTOB B CMECU BPEJIHBIX BELIECTB,
B3SITBIX U3 TaOJIUILIBI IPUITOKEHHUSL.

1. Ha nmepBoMm »3Tame mo KHUIaM M CHPABOYHHMKAM M3 MPUIIAracMoro B
MEeToAuKe chnucka Jjureparypbl ycraHaBnuBaoT [IJIK u LDsp kaxkgoro
KOMIIOHEHTA, €r0 pacCTBOPUMOCTb B Boje U 1o ¢opmyie (1) onpenenstor Uunekc
OITACHOCTH MHIAUBUIYAJIBHOIO KOMITIOHEHTa K.

2. Beibupator 3 HaunOosiee BpeAHBIX BEAYIIMX KOMIIOHEHTA C HAaMMEHBIINMU
Ki u mo popmyre (2) onpenensitor CyMMapHBbIid HHACKC onacHocTh K.

3. Ecnmu aiia komnonentoB Het IIJIK wim LDsg, To aHanornyneie pacyeTsl
npoBoAT 1o Gopmynam (3) u (4) COOTBETCTBEHHO.

C nmnomomplo Tabmur 1-3  mpoBoAMTCS  KIacCH(PHUKAIUS — OMacHOCTH
XUMUYECKUX BEIIECTB B 3aBUCHUMOCTM OT CYMMAapHOTO HWHJEKCAa OIACHOCTU
BeTNYUHEI K.

[lomyyeHHblEe pacyeTHBIE [OAHHBIE MPEACTABISIIOTCS B BHUIE pPACUETOB U
Pa3BEPHYTHIX BBIBOJOB O KJIACCAX ONMACHOCTH TBEPHBIX OTXOJ0B.

JINTEPATYPA
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1976.-T.1-3.

2. T'wrumena Ttpyma B cenbckom xossiictBe/Ilon pen. A.A. Jlerasera, JILU.
Mensens.-M., 1960.
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1957.
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12. CnpaBouHuk xuMuka. 3-e usfl. -M.-J1.: Xumus, 1971.-T.2.



OTXO/JbI 1 KITACC X OITACHOCTHU

I[MTPMJIOKEHUE

NeNe HaumenoBanune Buemnan Hau6omee Mertoabl yTUIM3aIuu,
11 oTX0J4a u W BUI U TOKCUYHBIE 00€e3BpeKUBAHUS U 3aXOPOHEHUS
MPOU3BOJICTBA, IJI€ | KOHCHC- | KOMIIOHEHTBI
OH 06pasyeTcs - IIPUMEHSIEMBIE | PEKOMEH]IyEMbIe
[TepBbIl KJ1aCC OMTACHOCTHU
1. Otxox ¢ TBepaoe | Xmopopranu- | Hakomsenue Ha | 3axopoHEHHE Ha
COJIEpKaHUU-EM YECKUE TEPPUTOPUHU MOJIUTOHE
nopodopa 4x3-57 B COCIMHEHUS NpEaNPUATHI MIPOMOTXO/IOB
MIPOU3BOJICTBE
XJIOPOp TaHUYECKUX
KHUCJIOT
2. [1b11B, copeprkaras tBepaoe | Ilarucepnuctel | Cxuranue Tepmuueckoe
MSTHCEPHUCTHIN (oc- it pocdop 00e3BpeKUBAHH
dop B ranpBaHuYeC- € Ha MOJIMTOHE
KOM ITPOM3BOJICTBE MIPOMOTXO/IOB
3. PacTtBOpSHI Kunkoe Huanuasl, Heitrpanuzauus, | M3Bieuenue
0TpabOTaHHBIC , IJJaM | OKCHJIBI ME/IH, | YIUIOTHCHHE IBETHBIX
(o6ezxupuUBaOIINE, XpoMa, KaJIMHUsl, METaJlIOB,
TpaBUJIBHEIE, HUKEJIS ! JIp. 00e3BpeKUBAHU
paboune) TSAXKEIBIX €. 3aXxopoHeHue
HEUTpaIM30BaHHbIE METaJUIOB Ha MOJIMTOHAX
rajqbBaHUYECKOIO MIPOMOTXO/I0B
MIPOU3BOJICTBA
4. PtyTh Ha TBEPIOE PryTh Hakomnienne Ha | 3axopoHeHUE Ha
AKTUBUPOBAHHOM TEPPUTOPUHU MIOJIUTOHE
yIJie B IPOU3BOJICTBE NpEeANPUITHS MIPOMOTXO/IOB
rpaHo3aHa
5. Cwmech ¢ IpUMeChIO xuakoe | Wucekrummasl | Hakomnenuwe Ha | Tepmuueckoe
WHCEKTHIINIOB TEPPUTOPUHU 00e3BpeKMBaHU
NpEeANPUITHS eun
3aXOpPOHEHHE Ha
TEpPUTOPUU
MIPOMOTXOJIOB
6. Cwmech ¢ IpUMeChIO TBEP0E Coenunenus | Hakomnenue Ha | 3axopoHEHUE Ha
COCIMHEHUH CBUHIIA, CBUHIIA, TEPPUTOPUHU MOJIUTOHE
CypbMBl, KaIMUS B CYpPbMBI, NpEeANPUITHS MIPOMOTXO/IOB
MIPOU3BOJICTBE KaJIMHS
MOJIMBUHUJIXJIOPUIHO
W MJICHKU
7. Crexno ot TBEp0E PryTh Hakomnnenne na | Paspaborana u

nepepaboTKy Huiama

TEPPUTOPUU
NPEeaNpPUATHSL

OCBOCHA TEXHO-
norus
nepepadoT Ku
JTIOMUHECIEHT
HBIX JIaMII C
U3B-JICYCHUEM

pTYyTH




8. Peychr tBepaoe | bens(a)mupen | JloGaBka B Ucnonb3oBath
KaMEHHOYTOJIBHBIC B HIUXTY IS 1151 100aBKU B
KOKCOXMMHMYECKOM KOKCOBaHUs LIUXTY
IIPOU3BOJCTBE KOKCOBaHUs

9. [Inam ceneHOpPTYT- TBepnoe | Pryts, cenen | CknagupoBaHue | 3aXOpOHEHHE Ha
HBI B CEPHOKHCIIOT- B CIICLIMAJIBHBIN | TIOJUTOHE
HOM IIPOU3BOJICTBE OTBaJl IIPOMOTX0/I0B

10. | [mam, nacra Huxenp OprannzoBaHHOE | 3aXOpPOHEHHUE Ha
oOpa3zyromuii-cs B CKJIaJIUPOBAHUE | IIOJUTOHE
mpouecce IIPOMOTXO/IOB
HUKEJIMPOBAHUS

Bropol kiacc onmacHoCTH

1. ['ynpon kucibiit Cwmouo- Cepnas Heitrpanuzanus, | Bxirouenus B
HEPTEXUMHUYECKOTO oOpa3Ha KHCJIOTA, TEPMOJIU3 C JIOPOKHBIE
IIPOU3BOJICTBA g Macca | He(TENpPOLYKT | MOTy4EHUEM MIOKPBITHS,

bl CEpHOI KUCIIOTHI, | UCIOJIb30BAaHUE
pactBopoB [IAB, | B mpousBojacTBe
CKJIaJIUPOBAHME B | IIEMEHTA
CIICIIHAKOIIUTES
X Ha TEPPUTOPUU
IPEIIPUSITHS

2. Karanusarop TBepubl | Okcunel xpoma | 3axopoHeHue Ha | M3BieueHue
0TpabOTaHHBIN OT e CBAJIKKax LIEHHBIX
JETUIpUpPOBaAHUS IpaHyJIbl KOMITOHEHTOB.
JTUJICHA OxoMKOBaHuE C

HCIOJIb30BaHUE
M B
MeETaJITypIryH,
BKJIIOUEHUE B
OEeTOHHbBIE
KOMITO3ULIUU

3. Karanuzatop Teepapl | Oxcupg Hukensa | XpaHEHHE Ha W3Bneuenue
0TpabOTaHHBIN e TEPPUTOPUU HUKEs
IIPOU3BOJICTBA TpaHyJIbl MIpeANPUATHS
OyTaaneHa

4. Kex TBEpPI0E CoenuHenus | 3aXOpOHEHHE C 3axOpoHEHHE Ha
MBIIIBSKOBHUCTHIN MBIIIbSKA TJIMHAHOMN MOJINTOHAX
IPOU3BOJICTBA MEIU M30JISIIUEH IIPOMOTXO0JI0B

S. Hedreorxonpt Bszkue | Hedrenponyktel | Tepmuueckoe Cxuranue Ha
pa3IMYHBIX KUAKOCTU pa3ioXeHue U MIOJINTOHAX
IPOU3BOJICTB 3aXOpOHEHHE IIPOMOTX0/I0B

6. Ocmon npousBoacTa | Bsizkas Jumerun- XpaHeHue Ha Tepmuyeckoe
UHAUKATOpa KHUJIKOCTh dbopmamu g MIPOMILIONIAAKE | 00€3BpEKUBAHU
METHIJIOBOTO € Ha MOJINTOHE
KpacHOro IIPOMOTXO/I0B

7. Otxon npousBojcTBa | macta | Tpuxpesusndoc- | XpaHeHHe HA Tepmuueckoe
CUHTETUYECKOIO KJIes ¢art, kaHnudoJb, |IPOMIUIOLIA/IKE 00e3BpexXUBaHU

MIOJINBUHHUII- € Ha MOJINTOHE
XJIOPHJT IIPOMOTXO/I0B

8. OcTaToK CMOJIMCTHIN rnacra [uHk, XpaHeHue Ha Tepmuueckoe

MIPOU3BOJICTBA TudeHnIaMUH | TPOMILIONIAAKE 00e3BpexXUBaHU

Kpacuresen Ha

€ Ha ITIOJIMI'OHEC
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OCHOBE IIPOMOTXO0/I0B
nudeHmIaMnaa
9. Octatok KyOOBBIi OT |)KHIKOCTh benson Yrunuszanus be3orxonHoe
pekTudUKanun CXKMTaHUEM, IIPOU3BOJCTBO
OeH30-71a B II0JIy4YEHUE JIETTs
KOKCOXMMHYE-CKOM
IIPOU3BOJICTBE
10. | Kucnora cepnas YKUJIKOCTh Cepnas Tepmuueckas Pereneparusi,
oTpaboTaHHast KHCII0Ta perexepanus HCII0JIb30BaHUE
IIPOU3BOJICTBA B KaUeCTBE
ANKWINPOBAHUS BTOpUY HOT'O
CBIPbsI
11. | Kucnora cepnas KUJKOCTh Cepnas Tepmuueckas Perenepanus,
oTpaboTaHHas KHCJIOTa pereHepanus UCIIOJIb30BaHUE
IIPOU3BOJICTBA B KaueCTBE
JUTOJIWIMETaHa BTOpUY HOT'O
CBIPbsI
12. | OTx0xbl cCUCTEMBI TBepnoe Oxcuppl XpaHeHue Ha Hcnonbp3oBanue
KOHJIEHCALlUU acTo- TUTaHa, IIPOMILIOLIA/IKE KaK CbIpbE€ JUIst
XJIOPUIOB o0pa3H. BaHaIUA IIOJIy4YEHHUs
METaJIJIOB
13. | OTxonel apceHaTHO- | TBepAoe Apcenar CxilagupoBanue | 3aXOpOHEHHE Ha
KaJIMI1EBBIC B Ha CMELMATIBLHOM | ITOJINTOHE
IIPOU3BOJCTBE IIOJINTOHE IIPOMOTXO/I0B
CBUHIIA
14. | Orxon npousBoactBa |xuakocts| Coenunenust |CkinaaupoBanue | M3BiedyeHue
JIaKOB, dMaJjiei, cMoJl CBUHIIA, XpPOMa, |HA TEPPUTOPUU LIEHHBIX KOMIIO-
LNHKA, IIPEITPUATHS HEHTOB, CO3/a-
pacTBOpUTENN Hue 06e30TX0-
HBIX
IIPOU3BOJICTB
15. | PactBop nupuanHa B | KUAKOCTb [Inpnaun Hakomienne Ha Tepmuueckoe
BOJIE IIPOU3BOJICTBE 00e3BpeKUBAHU
€ Ha MOJINTOHE
IIPOMOTXO0JI0B
16. | OTxon xKuakocTe| Yersipexxno- | Hakoruienune Ha Tepmuueckoe
3arpsI3HEHHOTO PHUCTBIN IPENIPUATHH 00e3BpeKUBAHU
YETBIPEXXJIOPUCTOTO yIIIepos € Ha MOJINTOHE
yraepoaa npu IIPOMOTXO0/I0B
IPOU3BOJICTBE
17. | IIeuie Margus, TBEpHOE Bananguit HakannuBaetcs 3axOpOHEHHE Ha
TUTaHa, BAHAUS — Ha TEPPUTOPHUHU MOJINTOHE
OTXOJ TPOU3BOJCTBA IIPEITPUATHS IIPOMOTXO/I0B
PEIKUX METAJJIOB
18. | PacTtBOpBI JKUJIKOE Consnas Helitpanuzanus u |Ilonyuenue
oTpaboTaHHbIE KHCIIOTA, oTBall XJIOPHOTO JKeJe3a,
TpaBWJIbHbIE COEIMHEHUS COEIMHEHUN
MPOKATHBIX U MeaH U Xpoma MeJH, XpoMma U
METH3HBIX LIEXOB ap.
19. | Cmox B cMmecH ¢ xugakoe | DeHoI, TOMYON |CKUTaAHUE Tepmuueckoe
TOJIy-0JIOM, 00e3BpeKUBAHU

dbeHonoM, BO-10M —

€ Ha ITIOJIMT'OHE
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OTXO/ JIJAKOKpa- MIPOMOTXO/IOB
COYHOI'0
IPOM3BOICTBA
Tperuii Kj1acc ONacHOCTH
Boasl npoMbIBHBIE JKUIKOCTh CoistHasg Heitpaim3zauus, | M3Bineduenue
TPaBUJIbHBIX KHCJIOTA [UIaM B OTBAJl XJIOPHOTO KeJie-
OTACIICHUM 3a, MEU, XpOMa
IIPOKATHBIX LIEXOB U Jp. METAJJIOB
Kuciora comnsiHas xuakocts|  Xuopucteli | [lepenaercs Hcnons3yercs
(abraznas) BOJIOPOJI JIPYTUM KaK XMMUYECKOE
NPEANPUITUSIM CBIpbE
Kek cBuHIIOBO- tBepaoe | LluHk, cBuHen, |XpaHUTCS B ITonuasa
LUHKOBBIN, OTXOJ Me/lb, HUKEJIb | OTBajlaX YTUIU3aLUs IPU
HUKEJIEBOTO MOJIyYEHUHU
IIPOU3BOJICTBA LBETHBIX
METaJLJIOB
Karanusarop tBepnoe | Oxcupa xpoma |Hanpasnsercs B [[lonnas
0oTpaboTaHHBIN OTBaJ YTHJIM3aLHUs B
(J1r060r0 [IPOMBIIITIEHHOCTH
MIPOU3BO/JICTBA) CTpOolMaTeprasIoB
1 METaJUTyPTUH
MerTtasuibl JKUIIKOE Pryts Hentpanuzamus 3axopoHEHHE Ha
0TpabOTaHHbIE cyJIbhuaoM MIOJINTOHE
MIPOU3BOJICTBA HaTpus U MIPOMOTXO/I0B
MOJIYITPOBOIHUKOB 3aXOPOHEHHE
Hedremmamsr Kunkas | Hedbremponykr |Xpanenue B Tepmuueckoe
MEXaHUYECKOI BsI3Kast bl [IUTAMOHAKOTIH- 00e3BpeKUBAHU
OYUCTKHU CTOYHBIX Mmacca TEJAX € Ha MOJIMTOHaX
BOJI MIPOMOTXO/IOB
OcraTku MIEHKU Kunkue c| Jlaku, smanu, |Hakonnenue Ha Tepmuueckoe
JIAKOB W DMAaJieH B TBEPAOW | PACTBOPUTENN |MPOMILIONIATKE 00e3BpeKMBaAHU
JTAKOKPAaCOYHOM dbazoit € Ha MOJIMTOHE
IPOU3BOJICTBE MIPOMOTXO/IOB
[InaM ruapoKCcUIOB nuiam Menp, nuHk, | XpaHeHue Ha 3axOpOoHEHHE Ha
[IBETHBIX METAJLJIOB XpOM, HUKEIIb | IPOMILIOIIAIKE MOJINTOHE
IOCJIE MIPOMOTXO/IOB
HEWTpaIU3alluu
[II;mam perenepanuu KUJKOE ConspoBoe | Mcnonb3oBanue | [lomHoe
COJIIPOBOTO Macia Macio JUIst oOMacnuBa- | MCIOJIb30BAHUE
HUS TUXTHI
YeTrBepThIi KJIACC ONACHOCTH
Matepuaiibl TBepaoe | PTyTh, cBUHEN |3aXxOpOHSIOTCA O06e3BpekruBaHU
00TUpPOYHBIE OT € Ha MOJIMTOHE
MIPOU3BOJICTBA MIPOMOTXO/I0B
MTOJTYTTPOBOTHUKOB
Ocagku OYUCTHBIX 1acro- Oxkcubl 3axopoHeHHe Yrunuzanus,
COOPYXKEHUI oOpa3zHoe [[BETHBIX, 3aXOpOHEHHE Ha
rajqbBaHUYECKUX TSKEIBIX MOJIUTOHE
IIPOU3BOJICTB METaJIJIOB IIPOMOTXO/I0B
OTtxoapl 00e3BpexH- nacto- | Xpom, BaHaAui |3axOpOHEHUE 3axopoHEeHHE Ha
BaHMsI CTOYHBIX BOJl | 00pa3Hoe ITOJINTOHE
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POM3BOJICTBA MIPOMOTXO/IOB
MOJIYIPOBOJIHUKOB
4. ITbu1b TOPOIEBI C IIbLIb AcbectoBass  |Yactuuno ucnois | Mcnonb3oBanue
npuMechio acoecTa IbLIb 3yeTcsi, OCTAJIbHOE | KaK ChIPbs
B OTBaJ MHUHHEPAIBLHOTO
5. CTOKM 111e7I04HbIe CMOJIO- Benunarst Hampasnsierca B |YTunuzupoBats B
POM3BOJICTBA obpasHoe HaTpUs CTPOUTENBHYIO CTPOMIIPOMBIIII-
KaalpoJoKTama OpraHH3aIHI0 JICHHOCTH
6. [Inam cTanuumii nacto- | Dochop, pryts |Crimagupyercs Ha | Mcnons3oBaHue
HeUTpann3anuu o0pa3H. MPOMILIONIA/IKE B HApOJHOM
XO351MCTBE
7. [Inamb! ¥ BTN nuiam B arnommxty lcniosib30BaHue
JKese30coiepKalime Kak 100aBKHU B
MBLUIEra3004UCTHBIX ATJTIOLIUXTY U
COOpYKEHHI CTpOMMaTepuabl
NPEANPUATHI YEPHOU
METaJUTypruu
8. [Inaxku TBEP0C ITepepabotka B [IepepaboTka B
METAJLIyPrUYECKOIO CTpoMMaTepuaisl CTpOMMaTepUabl
nepeena
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