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O BHeceHHMH M3MEHEHHA B puka3 MunancTpa s3aepreTuku Pecy6imku Kasaxcran ot
28 HOos6ps 2014 rozma Ne 155 "O6 yTBep>KACHUH EPEYHI HAWIYIIIUX JOCTYITHBIX

TE€XHOJIOrmit"

YTparuBmmii caoy

[Ipuka3 MwuHuUCTpa SKOJOTMH, TE€OJOTMUM U IPUPOJIHBIX pecypcoB PecnyOnuku
Kazaxcran ot 11 suBaps 2021 roma Ne 2. 3apeructprupoBad B MUHUCTEPCTBE FOCTULIMHU
Pecnyonuku Kazaxcran 14 suBapst 2021 roga Ne 22071. Ytpatui cuily Ipuka3zoM u.o.
MuHucTpa SKOJIOTHH, TEOJIOTUN U IPUPOIHBIX pecypcoB Pecrybnuku Kazaxcran ot 4
aBrycra 2021 roma Ne 289

CHocka. YTpaTua cuily NpHKa3oM H.0. MUHHCTpa 3KOJIOTMHU, F€OJOTHU U
npupoHbIXx pecypcoB PK ot 04.08.2021 Ne 289 (BBOaUTCA B IEWCTBUE 110 HCTEUEHUN
JIECSTU KaJeHAAPHBIX THEN MOCIIe JHS €ro NEPBOro O(PUIIMAIBHOIO OyOJIMKOBAHHUS).

[TPUKA3BIBAIO:

1. Buectu B npuka3z Munuctpa s1epretuku PecnyOnuku Kazaxcran ot 28 Hos10ps
2014 roga Ne 155 "O6 yTBepkIeHUH TIEPEUHS HAWITYUIINX JTOCTYIMHBIX TeXHOIOTHI" (
3aperucTpupoBaH B Peectpe rocyjapcTBeHHOM perucTpalui HOPMaTUBHBIX MPABOBbIX
aktoB 3a Ne 10166, onybnukoBan 3 maprta 2015 roma B uHGOpMAIIMOHHO-TTPABOBOM
cucreme "Onuier") cienyroiiee N3MEHEHHE:

IlepedyeHp HaMIydlIUX JOCTYMHBIX TEXHOJOTHUM, YTBEPKICHHBIM YKa3aHHBIM
IIPUKA30M, HU3JI0KUTh B HOBOW PEHAKIMU COTJIACHO MNPUIOKEHUIO K HACTOSIIEMY
IpUKa3zy.

2. JlemapTaMeHTy KJIMMAaTUYE€CKON MOJUTUKUA U 3€JIEHBIX TEXHOJOTHUH
MuHucTepCcTBa IKOJIOTUH, T€0JIOTMH U PUPOJIHBIX pecypcoB Pecniyonuku Kazaxcran B
YCTaHOBJIEHHOM 3aKOoHOJ1aTesbcTBOM Pecny6nuku Kazaxcran nopsiike o0ecneunTs:

1) rocyaapCTBEHHYIO PErMCcTpalyio HAcTOSIIEro Mmpukaza B MuHucTepcTBe
roctuinn Pecnyonuku Kazaxcras;

2) pa3MelleHre HACTOSIIIEro NMpuKasa Ha MHTEepHeT-pecypce MuHHCTEpCTBa
9KOJIOTUH, T'€0JIOTUU U PUPOJIHBIX pecypcoB PecnyOonnku Ka3axcran;

3) B TeueHHe JecATH paboyux THEW MOociie TOCYJapCTBEHHOM PEerucTpaliu B
MuHHCTEPCTBE IOCTUIMM HACTOSILIEro IMpUKa3za MpeAcTaBlieHue B JlemaprameHT
IOPUANYECKON cy:k0p1 MUHUCTEPCTBA HKOJIOTUH, T€OJIOTHMH U IPUPOJIHBIX PECYPCOB
Pecny6nuku Kazaxcran cBeieHuil 00 MCIIOJTHEHUH MEPOIIPUSATUH, MPETYCMOTPEHHBIX
HNOAMYHKTaMH 1) U 2) HACTOSIIIETO MyHKTA.

3. Hacrosmuii npuka3 BBOAUTCS B JEUCTBUE N0 UCTEUEHUU JIECITH KaJeHAAPHBIX
JHEe rmociie AHs ero MepBOro 0(UIHAIBHOTO OIMyOIUKOBAHUSI.



MuHucTp 3K010rHH, T€0JOTHH U IPUPOIHBIX PECYPCOB M. Mup3aranues

Pecrry6mnkn Kazaxcran

[Ipunoxenue K npukasy

MHuHHCTPA IKOIOTHH, T€OTIOTUHI
1 TIPUPOIHBIX PECYPCOB
Pecny6iinkn Kazaxcran

ot 11 sauBaps 2021 roga Ne 2

VYTBepKIeH NpUKa3oM
MuHucTpa SHEPreTUKU

Pecnyoiinku Kazaxcran
ot 28 Hos0pst 2014 romga Ne 155

IlepedeHp HaMITYy9MIUX JOCTYIMHBIX TEXHOIOTHH

1. OuncTka CTOYHBIX BOJ IO OTPACISIM

Ne Otpacnp Bun crounsix Bog

1 2 3

1. Opomaemoe 3emiieienue

Ouncrtka
1) KOJUIEKTOPHO-APEHAXHBIX

Box (K/IB)

2. Ouncrka KOMMYHAJIbHBIX CTOYHBIX BOJ

CMmMech
XOSHﬁCTBeHHO-6LITOBLIX u
MPOU3BOJICTBEHHBIX
CTOYHBIX BOJ OT
FOPOACKHUX  CTAHIUH
asparnuu

1)

Pasmemenue
HEOYHIIECHHBIX
CTOKOB CEJIbCKHUX XO03SHCTBEHHO-OBITOBBIE

HacCeJeHHBIX CTOKH;, CTOYHBEIE BOMBI
MYHKTOB u NPENNPUITUN TTHUIIEBOM,
MOCEIKOB MOJOYHOMH,

2) y
TOpOACKOI'0 THIla B nepepaGaTLIBa}omeM

OTCYTCTBHUH MPOMBILIUIEHHOCTH €
LEHTPAJIM30BaHHBIX CYTOYHEIM  00BEMOM
CUCTEM ctokoB MeHee 100 xy6.m
KaHaJIH3aluu |

OYHCTKH CTOKOB

3. Jlerkasi pOMBIIIEHHOCTb

Hawryummas goctynHas TexHoJIorus *

IlepBsrIii sTan

4

OrcramBanue KJ/IB B mnpynax,
€MKOCTSIX, HAKOMHUTEISIX C LENbIO
MIOBTOPHOT'O HCIOJIb30BaHUS YacTu
CTOKOB JUJISl OPOILICHUS

Mexanuueckass ¥ OHOJIOTHYECKAsS
OYHMCTKa B adpOTEHKaxX C
HUTpUUKAICH-TeHUTPUDHKAITHEH
AJis CHMIKCHHS KOHICHTpaUWun
A30TCOJCPIKALINX COCMHCHHM

AcceHuzanus u cbpoc
HCOYHIICHHbBIX CTOKOB Ha II0JA
¢unbTpalui M B HAKOMHUTEIH
CTOYHEIX BOJT

Bropoii sTan Tpe
5 6

ITocme orcramBaHus B
npynax, HakonmuTensx mo Jloi

MMEPBOMY sramy, BTO
a’pupoBaHue c Ha
J00aBJIeHNEM KOAryJsiHTOB, BOJ
(GITOKYNISIHTOB c bvi(4
NOCHeNYIIUM e
¢bmwrpTpOBaHMEM ~ Ha o0r

3ePHHUCTHIX PHIBTPaX

JononaHutensHo Kk nepsomy Jlo:
sTamy: (UILTPOBAHHE HAa BTC
3epHUCTHIX QuubTpax; 1)
00paboTKa B a’puUpyeMbIX 00]
Owonpynax; QuoTtamus,  HOE
KOaryJisuus, OTAYyBKa ¢
aMM#uaka B TpagupHAx 2)

JiecopOorym yro
CTpouTENbCTBO
[EHTPAIN30BAHHBIX CHCTEM I
0

KaHAIN3aIUHd ¥ OYHCTKH.

BTO
CO6poc B BogHbBIE OOBEKTHI;
IpU UX OTCYTCTBUH - Ha

BOJ

oJIsA (I)I/IJ'[I)TpaHI/II/I niIn
HaKOITUTCIIN



CTouHEBIE

BOBI

XJIOMMYaTOOYMa)KHBIX,

1 ) TPUKOTAXKHBIX, IEJIKOBLIX,

HIEPCTSIHBIX GadpHK

CtouHBIE
2) NpenNmpUAITUH

BOJIBI
1mo

00paboTKe KOXKHU

4. [umeBast IPOMBIIIICHHOCTh

CTo4yHEIE
CBEKJIOCAXapHBIX 3aBOJIOB,
1) BHH3aBOJ0OB

BOJIBI

u

TNIOJOKOHCEPBHBIX

3aBOJIOB

CTouHBIE
OpeanpUsiTUn

BOJIBI
mno

2) MPOU3BOICTBY
NPOXJIaTUTEIbHBIX

HAIIMTKOB.

CTouHBIE
3) HOPEenIpUsITHA MOJIOYHOU

BOJIBI

MMPOMBIINIIICHHOCTH

CtouHBIE
4) NpENNpUITUNR  MACHOMI

BOJIBI

TIPOMBIIIINIEHHOCTH

CTouHBIE
5) NPEeNNpUITHIA PBIOHOH

BOJIbI

MPOMBIINIIICHHOCTH

O6paboTka  MUHEpaIbHBIMU

KOAryJIssHTaMH M ITOJUMEPHBIMHU
(GIIOKYNITHTAMH, OTCTaUBaHUE WIIH
(droTanwms, fooyrcTka Ha GUIBTPax

C 3€pHUCTOMH 3arpy3Koi

VYcpeanenue,  oTCTauBaHHE,
peareHTHas oOpaboTka ©
OCBETJICHUE

OTtcrauBaHue, OHOJOTHYECKAS

OYHCTKa B 2-CTynquame

AOpPOTCHKAaX HJIM B a3pOTCHKax C

MIPOAJICHHOH asparueit

VYcpenHenue, OTCTauMBaHUE U
HeHTpanu3anus KHCIOTHOCTH/
LIEJOYHOCTH

MexaHudeckasi OYMCTKA: PELIeTKH,
MIECKOJIOBKH (TIPU CPETHEM PacXofe

6omee 100 xy6. w/cyTkm),

KHUPOJIOBKH (TIPH KOHLIEHTPAINH
KUPOB B cToKax Oomee 100 mr/m),

OCBETIUTEIN, BEPTUKAIbHEBIC
OTCTOMHHUKH
MexaHnuueckas OYHCTKA

BHYTpHIIEXOBass M HEHTpaibHas (

,IlBOpOBafI)Z HAaBO30YyJOBUTCIIN,

peIIeTKH, TeCKOJIOBKH, KHPOJIOBKH,

OCBCTJIMTCIIN, OTCTOMHUKH

MexaHndeckass O9MCTKa: PEIIETKH,

MECKOJOBKH, OTCTOMHUKH

O06paboTka MUHEPATEHEIMUA O 6
KOaryJissHTaMu u MU
OpPraHUYEeCKUMHU KO¢
KaTHOHHBIMH PEareHTaMH, 110)
OTCTauBaHUE, JTOOYMCTKA HaA (1”1‘
dbunbTpax ¢ 3EPHUCTON  OTC
3arpy3koi Ha

JIOTIOTHUTENBHO K NEPBOMY

B
JTamy:
OYMCTKA B @3POTEHKaX

OnoornuecKas

BOJ
Hor
BTO
To e, 4TO B IEPBOM dTaIe
BOJ
Hor
JIONOTHUTENBHO K NEPBOMY
BTO
Jramy: OHOJIOTHYecKas
OUYHCTKA B a9POTEHKAX
BOJ

JlononHutensHO K nepsomy Jlo
atary: OU3NKO-XUMHUYECKasi BTO
OYHCTKA - cu
3IEKTPOKOATY SIS, 3ar]
BEPTHUKAJIbHbIC OTCTOMHUKHU CTa
WIH 3JCKTPOQIIOTAIIUS,  J10C
Ouosioruueckasl OYUCTKa B BBII
a’pPOTEHKAX pac

o1
BTC
9JIC
JIOTIOTHUTENBHO K MEPBOMY
asg
p(
ITHC
asp
J0C
BBI!
pac

aTamy: necyaHsie GUILTPHI,
MUKPOQUIbTpALIHS,
OGuonornyeckasi OUuCTKa

JIOTIOTHHUTETBHO K TIEPBOMY
aTamy: GIIOTANUs HAIOPHAS,

OCBETIUTEIH c T
€CTeCTBEHHOH asparuer ( °
npu pacxoze 6osee 400 m.
Ky0/ CYTKH),
OGuonoruyeckasi OunuCcTKa

Mo

BTO



6)

5. Hedrenepepabotka

1)

2)

6. JloObr4a yriust

1)

[Mpennpusrus
MacCJIOXKUPOBOMH
MIPOMBIIIICHHOCTH

CTto4HEBIE BOJBI
HedTenepepadaThIBAIONITUX
3aBOJIOB

Hedrexpanunuia,
PEMOHTHBIC MTPEIIPUATHS

Kucrnere maxtHbie BOJBI ©
YMEPEHHOH
MUHEpalu3anuen

OU3UKO-XUMUYECKasl OYMCTKA:
KOaryJisiis ’KHPOB CEPHOKHUCIIBIM
TIOMHHNEM, HaoOpHas (IIoTaIus ¢
MPUMEHEHHEM  adpUPYEMBIX
KUPOJIOBYIIEK U (IOTATOPOB (1B
CTYTICHH)

Ouncrtka B  IECKOJOBKAX,
He()TEIOBYIIKAX, pagHaTbHBIX
OTCTOWHHMKAX, o00paboTka B
HamopHBIX  (uoraTopax ¢
WCIIOJNIb30BaHMEM  KOaryJsHTa  (
cynedar AMIOMUHHSA),
IBYXCTyIeHuYaTasi OHoJIorHYecKast
OYUCTKa B  adpOTEHKax,
¢uIbTpOBaHWE Ha HACHIITHBIX
¢unpTpax c THocienyrolei
JOOYUCTKOH B OHOIpYyNAX HIH
METOIOM COPOLMH Ha aKTHBHBIX
YIIISX

Mainsie npeanpusATu:
HC(I)TGHOBYH.IKI/I, acCcHuU3anus,
C6p0C B HAKOIIUTCIIN CTOYHBIX BOJ

OO6paboTka IIEeIOYHBIMH
peareHTamu (M3BECTHIO,
W3BECTHSAKOM) JIO TIOKa3aTelst
peaknuu ctokoB (pH) mo 7,5-8.5,
OTCTaWBaHWE B  Ipyaax-
OTCTOWHHMKAX U 00e33apa)kHBaHHE
XJIOPOM HJIU XJIOPHOH U3BECTHIO

OrcrauBaHue B OTCTOIHHUKaX
pa3nuuHOU KOHCTPYKIIUHU (

buonoruueckas ouncTka

OuncTka B MHOTOSIPYCHBIX
He(pTeIoByIIKAX,
COBMEIICHHBIX c
MIECKOJIOBKOH, 00paboTKa B
HaTopHBIX (IIoTaTopax c
UCIIOJIb30BaHUEM
koarymsaTa (BIIK-101, BA-
1), nByxcrymeHYaTas
OMOXHUMHYECKass OYHCTKa,
¢uneTpoBaHUE Ha
necyaHslx (QUIbTpax W
JanpHeimas  riryookas
JOOYUCTKA  METOIOM
O6mocopOIuy B IPUCYTCTBUU
AKTHBHOTO YTJIs

To xe, 4T0 Ha IEpBOM
oTarne

AspupoBaHHE BOIBI IS
yaajieHus CO2,
HEHTpan3aIus pearcHToM,
dbunpTpoBaHHE Ha
MeCcYaHbIX (QIIbTPaxX u
XJIOpUPOBaHHE

Pearerram o6paboTka ¢
UCIIOJIb30BaHUEM
KOaryJIsHTOB u

0
(hIIOKYJISIHTOB, OTCTaHMBAaHUE

cno
3ar)
cTa
oc
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pac
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2)

HelitpanbHeie
COJIOHOBATHIE
MUHEpaJIN30BaHHBIC)
HIaXTHBIE BOJBI

7. l'anpBaHMYECKHE TPOU3BOJICTBA

1)

KucnorHo-mienounsie
CTOYHBIE BOJIBI

BCPTUKAJIBbHBIX, TOPU30HTAJIbHBIX,

( CCKIIMOHHBIX, HOJ'IO‘IHBIX) u

obe33apakiBaHUE XJIOPOM WIIH

XJIOPHOHM M3BECTHIO

[Ipumensercst 10001 U3 cOCOOOB

OYHUNCTKH:

1) peareHTHBIH METOJ OUYUCTKH:

yCpeIHEeHHne CTOYHBIX BOJ (aajee -
CB) B 0011eM 1moToke (KMCIOTHBIX H
IIeTOYHBIX), 00paboTKa peareHToM
IIPY IIepeMEIINBaHNH, OTCTaUBaHMUE,

¢unpTpanus Ha KBaplEBBIX

¢ubTpax, DOOYUCTKA METOAOM

DJICKTpOoOAUAIN3A;

2) DSNEKTPOXHUMHYECKUH METO.
ouuctku: ycpenaenne CB B obmem
MOTOKE (KUCIOTHBIX M MICJIOYHBIX ),

koppeknuss pH (mo 5-6,5),

9NIEKTPOXMMHUYEcKass 00paboTka,

ocBeTiieHWe W  (uiabTpanus,

JOOYHCTKA

METOAOM

DJIEKTpOoaAMNaIun3a,;

3)

ouncTka: ycpeaHenue CB B oOmiem
NOTOKE (KUCJIOTHBIX U IIENOYHBIX),
Koppekuus pH, ranpBanooOpaboTKa
B I10JI€ TaJIbBAHOTIAPHI XKeJIe30-KOKC,
(uIbTpanus, ranbBaHo00paboTKa B

TaJIbBaHO-KOAryJIsiMuOHHAas

mojue raJbBaHOIAPEI
ANIOMHUHUHR-KOKC, (unbTpanms,

JOOYHCTKaA

METOIOM

QJICKTpOoArain3a

B OTCTOWHHUKAX,
¢uneTpoBaHUE Ha
dmIpTpax,
o0e33apaXxuBaHUE XJIOPOM
WJIM XJIOPHOM U3BECTHIO

IECYaHbIX

[Ipumensiercs 000U U3
crmoco6o0B OYUCTKH:
1) snekTpoxummuueckas 2-x
cTaguitHas

yCpeIHEHUuE CB,

OYHUCTKaA:

JJEKTpOM3Hast 00paboTKa B
KaTOIHOU Kamepe
3NEKTpOIn3epa c
ANEKTPOXUMHYECKUM
nossienueM pH no 8-10,
yaneHue o0pasyromerocs
mjiaMa — THIPOKCHIIOB
METAJIOB, JJEKTPOIU3HAS
ob6paboTka BOJBI,
JOOYHCTKA B
anekTpodoraTope,
yAaJeHue THIPOKCUIOB,
¢docharoB n cynppunos
METallloB;
2) OnoxuMHUeCKas OYMCTKa
pasnenenue CB 1o
nmotokaM  (OTIENIbHO
MelbcoJepiKainue,
HUKEJIbCOJEpKaIIUeE),
yCpeHEeHHE B CMECHUTEIIE,
00paboTka B a’poTEHKax
OakTepuaIbHBIMHI
KyJIbTYpaMH, OTCTauBaHUE,
dbunpTpanus, JA00YHCTKA
METO/IOM 3JIEKTPOJHAIN3a;
3) ouucTtka MeETOJ0M
HOHHOTO oOMeHa:
pasaeneHue BOJA 1O
MOTOKaM, YCpEIHEHHeE,
bunpTpanus Ha
KaTHOHOOOMEHHOM W

sIe
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AHMOHOOOMEHHOM THI
(upTpax -1 ¢

8. LlBeTHas MeTamIyprus
1) [Ipou3BOACTBO CBUHIIA U TUHKA

N3BecTkoBaHue  (MECKOJOBKA,
YCPEAHUTEIh, y3€I IPUTOTOBICHHUS

U3BECTKOBOI'O MOJIOKA, CMECUTENb, JIOMOJHUTEIHHO K IIEPBOMY o
PynuudHbIe BOJIBI HeWTpanu3aTop), OTCTauBaHHe ( 3Tamy: JOOYMCTKA Ha Bre
TOPU3OHTAIBHBIH ~ OTCTOMHMK),  3E€PHHUCTBIX (QHIIBTpax ot
o0e33apaxxnBaHHue (6mox XBO
XJIOPUPOBAHHS)
Konaunuonuposanue
000pPOTHBIX BOJ ( do

XiopupoBaHue (yCpeIHUTENb, y3eil
CtouHbBIE BOJIbI MPUTOTOBJICHUS  TUIOXJIOPHUTA
000raTUTENBHBIX (paOpUK KalbIHsI, CMECHTEIbPEAKTOp),

OTCTaMBaHUE B XBOCTOXPaHUIINLIE

YCpeAHUTCIb, YCTAaHOBKaA BTC
BaKyyM-OTTOHKH ITHAHHUIIOB) KOH
u OTCTanBaHHuC B con
XBOCTOXpaHUJIUIIC HIIN cTa
Oydepuom npyay
H3BecTkOBaHuE (HeCKOJ’IOBKa,

YCpENHUTENb, Y3€l NpUurotoBieHus KoHauumoHupoBaHHE Mo

CTo4yHEIE BOJIbI
HM3BECTKOBOTO MOJIOKA, CMECUTENIb, OOOPOTHBIX BOJ IYTEM BTC
METaJUTypTHIECKIX .
. HEWTpaau3aTop), OTcTauBaHue ( OXJKIEHHUS HA TPAJUPHAX CTa
TIPEIPUSATHHA

TOPU3OHTANBHBIH OTCTOWHUK) W ¥ MOHOOOMEHHast O4MCTKa  0Of
JIOOYMCTKA Ha 3€PHUCTHIX (pribTpax

2) IIpom3BoaCTBO MeITU

OTcTtanBanue B ot
XBOCTOXpaHUIMNLIE, XBC
OTtcTanBaHue B XBOCTOXPAaHWJIMILE pEareHTHas KoaryJsinus, pea
Pyanuunbie BojbI
1 00e33apaKUBaHHUE XJIOPOM OTCTaMBaHHE, 0T(

runepQmiIbTpanus H  yTH
o0e33apakuBaHME XJIOPOM  BEl

ot
XBC
Hed
JIONOTHUTENBHO K NEpBOMY
KOF
JTamy: 00paboTKa KUAKIM
CTouHBIC BOJIBI 00¢
OTcranBaHue B XBOCTOXpAHWIHINE XJIOpoM, oOpaboTka
oboraturenbHbIX (hadpuk cop
U3BECTKOBBIM MOJIOKOM H
ro
OTCTanBaHUE Y
HOF
cTa
o0r
OcaxpaeHue B3BECH B
OTKPBITHIX THAPOIMKIIOHAX
O0paboTKa U3BECTKOBBHIM MOJIOKOM, P P > o
CtouHble BOJBI peareHTHas HamoOpHas
OTCTauBaHWE B TOPU3O0HTAIBHBIX BTC
MeJICTUIaBHIIbHBIX 3aBOJOB N ¢utotauus ¢ NPUMEHEHHUEM
OTCTOMHHUKAX HOF

B Kay€CTBC KoaryJisgaHTa
CCPHOKHUCJIOTO aJIIOMUHUA

Onekrpokoarynasinusa ¢ Or¢

MpeaBAPUTEIEHBIM o0r
HeiiTpanusanust M3BECTKOBBIM  [opmenauMBaHueM, c

MOJIOKOM, JTOOYHCTKA CYNbOUIOM  orcrampanme, a’pUpOBaHUE, NEP



CTo4YHEBIE BOJIBI HaTpusA, GQuiIbTpoBaHWME Ha dbunpTpOBaHHE Ha yTH

3IIEKTPOIUTHYECKOTO TpaBUHHO-TIECYAHBIX (PIITBTPAX TPaBUHHO-IIECYAHBIX IO(

padUHHPOBAHUSI MEIH (umpTpax cop
VYianeHue  MBIIIbSKA

CYJIbGUIHO-TTUPOITIO3UTHBIM
METOJIOM C MOCTEAYIOIeH

CTouHEBIE BO I BI HediTpanu3anus WM3BECTKOBBIM .
. ytunuzauuet  ocaakos, To
MPOU3BOJCTBA CEPHOH MOJOKOM, OTCTaMBaHHE B .
N HeWTpanu3anus oTa
KHUCJIOTEI NPy 1aX-OTCTOMHUKAX

U3BECTKOBBIM MOJIOKOM,
OTCTauBaHHE B
IIPYyJax-OTCTOMHUKAX

3) [Ipou3BOACTBO HUKEIS, KOOATBTA

JIONONHUTEIBHO K MEPBOMY
sramy:  (QUIbTpanus,
amcopous (

JIByXxcTyneH4aToe OTCTauBaHHUE B To
Pyanuunbie BobI N dbueTp-agcopdbep) u
TOPU30HTAIBLHBIX OTCTOWHHUKAX aTa
JOOYHCTKA c
HUCIOJIb30BAHUEM

KBapIIeBBIX (PMUIBTPOB

,HOHOHHI/ITCJ'IBHO K IEPBOMY

BTC
JTamy: 006paboTKa
CtouHble BOJBI KOF
OtcravBaHHue B XBOCTOXPAHWIHIIE HM3BECTKOBBIM MOJIOKOM,
oboraTUTENbHEIX (habpuK 00¢
OKHUCIICHHE  aKTHUBHBIM
conl
XJIOPOM, OTCTAHBaHHE.
HUOE

4) [Ipou3BOCTBO AITFOMUHUS

Pearentnas oOpabotka (
y3e1  MIPHUTOTOBJICHUS
pacTBOpa  KHCIOTHI,
HeWTpanuszaTtop, y3eld
NPUTOTOBIICHUSA
OtcranBaHue B NUIAMOHAKOINTENE HM3BECTKOBOTO MOJIOKa,

CtouHbBIE BOJIBI To
C  TPOTHBOGUIBTPAIMOHHEIM CMECHUTEeIb  pPEeakKkTop),
MIPOU3BOJICTBA TIIMHO3EMa aTa
3KpaHOM OTCTAauBaHUSA (
FOPU30OHTANbHBIN
OTCTONHUK) u
CTaOUIN3aIMOHHON
06paboTtku  (cTaHOHA
CTaOMITU3aIINN )
Mo
CTouHbIC BOJIEI BTC
JIONOIHUTENBHO K IEPBOMY
MIPOU3BONICTBA OTtcramBaHue B TOPHU3OHTAIBHBIX VTE
N Jtamy: (QUIBTPOBAHHE Ha
METaJINIEeCKOTO OTCTOWHHUKAX KOF
CKOPOCTHBIX (PHIIBTpaX
ATFOMHUHUS 00c
KOH
Pearentnas oOpaborka (y3en
MPUTOTOBJICHUS HM3BECTKOBOTO
OTcTauBaHue B
MOJIOKA, Y3€Jl TPUTOTOBICHHUS Ho1
CrtouHbIC BOJIEI TOPU30HTAIBbHBIX
pacTBOpa cynepdocdara, . BTO
MIPOU3BOJICTBA KPHUOJIHUTA OTCTOMHHUKAX,
CMECHTEIb, PEAKIIMOHHAs KaMepa), Ha |
SIEKTPOIHATII3

OTCTaMBaHUE B TOPU3OHTAIIBHBIX
OTCTOMHHKaX



5) Ilpon3BoOACTBO TUTaHA, MATHHS

CTto4HEBIE BO Bl

oboraTUTeNbHBIX (abpuK

CTouHBIE
METaJTyprudecKux
IpeaIpUATHHA

BOJIBI

6) JloObrua u mepepaboTKa 30J0TOCOAEPIKAIITUX PY /T

Pynuuunbie BO/bI

CrouHBIe BOJBI TOCIE
HUAHUPOBAHHUS
30JI0TOCOJEPIKALIHX Py

IIpumeyanus:

OrcrauBaHue B XBOCTOXPAHUIIUIIIC

Heiitpanuzanuss U3BECTKOBHIM
MOJIOKOM (YCPEHHHUTENb, Y3eI
MIPUTOTOBJICHUS, H3BECTKOBOTO
MOJIOKa, CMECHTENb pPEaKTop),
OTCTaWBaHWE B TOPU3OHTAIBHBIX

OTCTOMHMKAX

OTtcrauBaHue (TOPU3OHTAIBLHBIE
WIA BEPTHUKAJIbHBIE OTCTOMHUKH),

o6e33apaxxnBaHHue (6mox
XJIOPUPOBAHHS)
Ounctka  00€330J09EHHBIX

pacTBOPOB KeKa XKHUAKHM XJIOPOM (
y3€eJ IPUTOTOBJICHHUS] N3BECTKOBOTO
MOJIOKA, XJIOpaTOpHasi YCTaHOBKa,
9KEKTOp, YCPEOHUTENb) W
OTCTaMBaHUE B XBOCTOXPAHWIIHIIIE

JIONOTHUTENBHO K NEPBOMY
JTamy: obpaborka
KoarymstHTamMu  (y3en
NPUTOTOBIECHUSA
M3BECTKOBOTO  MOJIOKa,
CMECHTENb), OTCTauBaHue (
TOPU30HTAJIbHBIN
OTCTOMHUK)

Hol
BTO
Hal

JIONOTHUTENTBHO K MEPBOMY

JTany: 06paboTKa
KoaryJjJsgaHTaMu u
dbnokynsaTamu  (y3en

HOpUroTOBIEHUS pacTBopa Jlol
CEpPHOKHCIIOTO aJFOMHUHHS,
y3€l1  NPUTOTOBJIEHUS
pacTBOpa NOJMAKpUIAMHUHA, HOE
CMECHTENb), OTCTauBaHuE (
TOPU30HTAJbHBIN

OTCTOMHHMK), TOOYMCTKA Ha
KBapLEBBIX QHIbTPax

BTC
00¢

Ho1
BTC
b
py
noJ
rot
0T(
¢
¢w
om
KHC
o
yna
mre;

OTcTauBaHue,
KOaryJIMpOBaHHE
MPUTOTOBICHUS
M3BECTKOBOI'O MOJIOKA) U
obe33apaxuBanue (OI0K
XJIOPUPOBAHUS)

(yzen

To ke, 4TO U B MEPBOM IMpC
aKkT
OT(
XBC

KOH

oTare

COoJ
cT
KOH

TexHosnornueckue HOpMBI COpOCa YCTaHABIMBAIOTCA IS JACHCTBYIONIUX U

MPOEKTUPYEMBIX OUUCTHBIX COOPYKEHUM HA OCHOBE CIICAYIOIIUX TEXHOJIOTUN OUNCTKU

.



IIEPBBII ATall MOAPA3YMEBAET IMPOKO MPUMEHSIEMbIE TEXHOJIOTMYECKUE PELIEHUS
COTJIaCHO TUIIOBBIM IPOEKTAM;

BTOPOM 3Tar 00j1ee MPOrpeCCUBHOE TEXHUYECKOE PEIICHUE, XapaKTEPHU3YIOLIEECs
JTYYIIUMHU TEXHUKO-3KOHOMUYECKUMU MTOKa3aTesIMH;

TPETUH 3Tal MO3BOJIAET MPAKTHUYECKU HCKIIOYUTH WM CYLIECTBEHHO COKPATUTh
HEraTUBHOE BO3/ICMCTBUE XO3SIICTBEHHOM IEATETLHOCTH Ha OKPYKAIOIIYIO CPEy;

OHA MOXET COYETaTh 3JIEMEHTHI IBYX NPEAbLAYLIUX 3TAllOB BHEIPEHUS TEXHOIOTUI
(TIepBbIN U BTOPOU 3TAIbl) WK MPEACTABISITH HOBOE TEXHUUECKOE PEIICHHE.
Bb160p TEXHOJIOTUI TPOU3BOAUTCS HA OCHOBAHUM OLICHKH CJIEIYIOIUX (PaKTOPOB:

HaJlM4uus WIA OTCYTCTBUSI LEHTPATU30BAHHBIX CUCTEM KaHAJIM30BAHUSI CTOYHBIX
BOJI;

NEPEYHS] U YPOBHS KOHLIEHTPALMI 3arps3HAIOIIMX BEIIECTB B CTOYHBIX BOJAAX,
Npe/BAPUTEIbHO OYUIIEHHBIX Ha JOKAJIbHBIX OYHUCTHBIX COOPYKEHHSX,
YCTaHOBJIEHHBIX JIJIs1 COpOoca Ha BHEIUIOU[A0YHbIE OUHCTHBIE COOPYIKEHHUS,;

MOPOTOBBIX 3HAYEHUH 00pa3yroIKXcsi 00bEMOB CTOYHBIX BOJI, YCTAHOBJICHHBIX
YHOOJIHOMOYEHHBIMH OpraHaMH, C YYE€TOM 3KOHOMHUYECKHUX M TEXHOJIOTHYECKHUX
BO3MOXHOCTEH MNpEeanpHUsATHI, OLICHMBAEMbIX Ha CTaJUU IMPOECKTUPOBAHUS W/WUIU
pa3paboTKH MpOeKTa OIIEHKH BO3JEHCTBUS Ha OKpy:karoiyto cpeny (OBOC);

CTaHJIapTOB KauecTBa BOJbI M/WIK LEIEBBIX MOKa3aTeliel KauyecTBa BOJIbI B PEYHOM
OacceiiHe, yCTaHABIMBAEMbIX YITOJIHOMOYEHHBIMU OpPTraHaAMHU.
2. IIpon3BOACTBO AIIEKTPO- U TEIUIO-IHEPTUH

JlonoHUTENBHBIE

N KaTeropI/m OHepaHI/Iﬁ Halxmyqume JOCTYIIHBIC TCXHOJIOTUH mokKasaTcii Hu
npuMeHYaHus
1 2 3 4

[IpoBepka 1 COPTUPOBKA UCXOHBIX MAaTEPHAIOB B COOTBETCTBHH C
TpeboBaHUAMM, OTIpeeNIIEMBIMH HCIIOIb3yEMBIM
TEXHOJIOTHYECKHM 000pYJOBaHUEM M NMPUMEHSIEMBIMH METOJIaMH
COKpalleHus 3arpsA3HEHUS.
Pasrpy3ka TomnuBa B 3aKpBITBIX INOMELIEHUSAX C CHCTEMOM
acnupanuu.
Opranusanysi BXOJHOTO KOHTPOJISI KauecTBa MOCTaBIISIEMOTO YIJIs.
Bri0op MecTa pa3mernieHust OTKPBITHIX CKJIaJI0B TBEPIOIO TOIUIMBA
B 3amMIIEHHOM oT BeTpa MecTe.
[IpumeHenne TUAPOYOOPKH ITOMEIMICHHH TOILIMBONONAYN C
MIPUMEHEHUEM OCBETICHHOH BoAbI cucteM ['3Y minm 000pOTHBIX
CHCTEM BOJOCHAOXKEHHUS TOTJIMBOINOAYH.
Pasrpysku, XpaHeHHs Ochamenne cHCTEMBI MpHeMa TOIUTMBHO-TPAHCIIOPTHOTO Iexa (
1 m  moaroroBku BArOHOONPOKU/BIBATENN)  ACHUPALMOHHBIMH  yCTaHOBKaMH.
TOILINBA VYII0THEHUE WIIH TePMETH3AIMsI TIOBEPXHOCTHOTO CIIos mITabenen
TBEPOr0 TOIUIMBA Ha CKJIaAaX IPHU ero JI0JIrOCPOYHOM XpaHCHHH,
9TOOBI IPEIOTBPATHTH IOCTYILICHHE B aTMOC(epy 3arps3HIIOMNX
BEIECTB M IOTEPb TOIUIMBA, BBI3BAHHBIX OKHCJIECHHEM YIJIA
KHCIOPOJOM BO3AyXa.
Hcnonp3oBanne orpaXkieHUi M yCTPOHCTB IS NBLIETIONABICHHS



Br1Opockl  TBepIBIX
YaCTHIL

BriOpochkl  OkHCIIOB
cepsl

nunu NbLJICY1aBIUBAHUSA Ha y3aax MEPECHINKU.
TpancnopTupoBKa  TOMJIMBAa IO  3aKPBITBIM  TajiepesM.
YcpenHenne W cMemuBaHUE yriiel (BO3MOXKHO OCYIIECTBICHUE
JaHHOU omepanuu Ha YTOJIBHOM paspese).
[IpenBapurensHas CymIka TOIUIMBa (BO3MOXKHO OCYIIECTBJICHHE
JAHHOH OIepaly Ha yTOJNBHOM paspese).

TexHONOTHSA TBIICTIONABICHUS! C NPUMEHEHHEM HACBHIIICHHOTO
mapa. DIeKTPOPMIBTPEl U TKaHEBBIE (PUIBTPHI C MCIIOIE30BAHIEM
LMKJIOHOB M MEXaHMYECKHX KOJUIEKTOPOB Ha JTame
HpeﬂBapHTeHBHOﬁ OYHUCTKH B Ta30BOM TpPaKTE [Js1 BHOBb
BBOJIMMBIX CTaHLMI M CTaHIMH C pa3MepOM KOTENBHBIX SYeeK,
MO3BOJISIIONINX pa3MeIleHue JIIeKTpoQuIbTpa M TKaHEBOTO
¢upTpa. 30710yIaBIUBAIONINE YCTAHOBKH THIIA AMYJIBIaToOpa JUIs
CTaHIUH C THUAPABINYECKHM 30JI0yAAJICHUEM, HCKIIOYCHHE -
CTAaHIINH, MCIIOJIB3YIONINE YToNb ¢ moka3arenem Amp mo (Ca0)2>
1 9 0

Barapeilinbie 3MYJIbraTOpPhI II MNOKOJICHHUS.
Mokpsle ouncturenu (ckpyooep Benrypn).

O¢ddexTuBHOCTH
ouncTtku - 99,4-
99,9 %.

TexHudeckne METObI 00eCcCepUBaHUs C MCIIOIBF30BAaHIEM MOKPOTO

CKpyObOepa (MHTEHCHUBHOCTH coOkpameHus - 92-98 %) u
pacIbUIMTENBHON  CYHIMIIKU-CKpyOOepa  (MHTEHCHBHOCTH

cokpamieHus - 85-92 %). ObeccepuBaHrUe OTXOMASIIUX Ta30B C
BIPBICKHBAHUCM CyXO0To0 copbeHra (n3BectHsKa). st ycTaHOBOK
Hcnonp3oBaHne TOIUIMBA C HHU3KUM COJCPKAHHEM CEphl. MOIHOCTHIO
YcranoBka CHUCTEMBI IOTIOJHUTEIBHBIX anekTponoB. 6omee 100 MBT
[IpuMeHeHHEe WMITYIBCHOTO NHUTAHUS IS JIIEKTPOQIIBTPOB.

IIporeccol  mecynbdypusanuu AsiMOBBIX TazoB (JJT).

IIpuMeHeHue TEXHOIOTUM BIAXKHOM, MOJIYCYXOH, CYXOM OYUCTKHU

JIBIMOBEIX Ta30B.



Br1Opochkl  okHcIIOB
a3oTa

W3buparensHas xatamutudeckas peayknus (mamee - UKP) mus
HOBBIX YCTAaHOBOK. BpIOOpOuYHast HeKaTaluTH4YecKas peryKIHs
OKHCIIOB a30Ta. Kamepsl cropaHus ¢ BHYTPEHHHM
cMeceoOpa3zoBaHueM. BrpbIickuBaHUE BOZIBI M Mapa Ul ra3oBbIX
TypOMH ¢ KOMOWHUPOBAaHHBIM HHKJIOM. OcTpoe IyThe.
CryneHuatslif BBOJ BO3AyXa M ToIuMBa. [IpumeHeHue
HU3KOOMHUCCHOHHBIX TOPENOK W/WiM JoxkuraHue. IlpumeneHue
TEXHOJIOTUN COKWTaHWS TBUIM C NPUMEHEHHWEM IOAaddl IbUIH
BBICOKOHM KOHIICHTpAaI U (ITBK).
KomOuHanms cTyneH4aToro CKUranust 1 MaJOTOKCHYHBIX TOPEIIOK.
[IpuMeHeHHe TEXHOJIOTUH CXKUTAaHUS OBUIM C HMPUMEHEHHEM
nojadu LU BBICOKOM KOHIIEHTpaluuu (IIBK).
[Ipy 3HAYUTENBHBIX MOTPEOJIEHUSAX MasyTa, HCIOIb30BaTh
TEXHOJIOTHIO BOJO-Ma3yTHOM SMYJIbCHUH.
YMeHbIIeHHE BPEMEHN HAXOXKICHUS MPU THKOBOM TEMIIEpaType.
BBox TorumBa, mapa, peHUPKYJISIMOHHOTO JHIMOBOTO Ta3a MU
BO3QyXa [UI TOPEHHS HEMOCPEICTBEHHO TIIOCJIE CIrOpaHus;
[ToBTOpHOE CXKMI'aHUE THIMOBBIX Ta30B C J100aBIICHHEM TOILIHBA (C
J00aBIEHHBIM TOIUIMBOM, JACHCTBYIOIIMM B KauyecTBE
BOCCTAaHOBHUTEINS).

YMeHbHmIeHHE MUKOBOM TeMIepaTypHl.
CympactexnoMeTpuieckoe ToOpeHne
Bson OXJIaXJEHHOTO TOMJIHUBHOTO rasa

BBoa BoIbI MM mapa Ajsi paccpeoTOUEHHs TEIUIOTHI CrOpaHHsL.
Cropanue c orpaHu4eHHBIM JocTynoM Bo3ayxa (CO/IB).
Peuupkynsuus JOBIMOBBIX ra3oB (PAT).
Crynenuatoe cxuranue c¢ BayBanueM Bo3ayxa (CCBB).
[osTtopHoe cxuranue Tormmmea (IICT). YMeHbIIeHHE BpeMeHH
mpenBapuTeabHOro Harpesa Boszayxa (BITHB). Karamutudeckoe
cropanue. 'openku ¢ MmansiM BeIOpocom NOx (I'MB).

CHHXeHHe



BbIOpOCOB 110 80-
95 %

Bri6pocsl yrapHoro Ob6ecriedeHre MOJHOTO CTOPaHUsS yriepona, MyTeM NMPUMEHEHUs
rasa MPOCKTa TOIIKMA TAaHICHIIUAJIBbHOT'O UJIW ITUKIIOHHOTI'O.

JlaTyvky MOHMTOPHUHTA JOJDKHBI yCTAHABIMBATHCS HE B palloHe
yCcThsl TPyOBI, a B JBIMOXOJAX IOCIE KOTJIOB/TIAPOreHEPATOPOB.
[pexne HEOOXOoAUM HUOKP.
Opranuzanys IPOU3BOACTBEHHOIO IKOJOTHUSCKOI0 KOHTPOJIS .

MoHuTOpHHT

Cucrema

BHeupeHHe CHCTEM 3KOJIOTHYCCKOI'O U MCHCI)KMCHTA U CUCTCMbI
OKOJIOTHYCCKOIo0 H

MEHEPKMEHTa YHeprodPpeKTHBHOCTH
9HEPro-MeHEeKMEHTa

OcaxeHre U OTCTaMBaHUE B3BEUICHHBIX 4yacTUIl. Koaommsl s
YIOBICHHUS Maca.
[MpuMeHeHHE HACOCHOrO O00OPYJIOBAHHS C TOPIUEBBIMH
YOTOTHHUTECISIMHU.

[IpumeHeHne cXeM I[OBTOPHOI'O M  MOCIEJOBATEIbHOTO
HCIOJb30BaHHS BOJIBI B pabouem MUKIIE.
Hcronp30BaHye OYUINEHHBIX WM HEOYHIIEHHBIX CTOUYHBIX BOJ AJIs
TPAHCIIOPTUPOBKU 30JIBI M IUTAKA M MOJJACPKAHUSI BOJIHOTO
Oananca 3omonurakoHakonuTels. [IpruMeHeHe 000pOTHBIX CUCTEM
'3y (mma O3C, UpuUMCHSIOMUX TBEpPAOE  TOIUIHBO).
Ocnamenne mnpubopamm ydeTa Bomo3abopa MPEANPHUATHSA.
Yyer 3abopa BOABI W3 IOBEPXHOCTHOIO BOJOMCTOYHHKA
pacxoxoMepaMHu.

Hcnonp3oBanue UIsl HYKJ THAPO30JIOYJaJICHHSI OCBETICHHOM BOJIBI

nus3 30JJOIIJIAKOHAKOIIUTCIA.
KOHTpOJ’IL Ka4€CTBCHHOT'O COCTaBa U TEMIICPATYpbl BOJbI B
HoaABOOAAIIEM KaHalIc.

KoHTponp Ka4ecTBEHHOTO COCTaBa W TEMIIEpPAaTyphl COpPOCOB B
TOBEPXHOCTHBIM BOJIOMCTOYHHK TEIMJIOOOMEHHBIX BOJ TOCIHE
OXJIXICHUS 000PYA0BaHUS B COPOCHOM KaHaJlle M B KOHTPOJIEHOM
CTBOTJDE

I[IpumeHeHne  TMOBEPXHOCTHBIX  MacllOOXJaauTeae B
MacliocucTeMax TypOoarperatTa W BCIOMOTaTEIbHOTO
TEXHOJOTHYECKOTO 000pymOoBaHUS, HAA¥KHOCTh KOHCTPYKITUH
KOTOPBIX 00€cTeuynBaeT TNIOTHOCTh, UCKITIOYAIOIIYIO0 BO3MOXHOCTh
momnajaHus Macla B OXJIAXK A0 Y O BOJNY;
BrinonHeHHe MacIonpoBOAOB M3 OCCIIOBHBIX CTAIBHBIX TPYO U
CTaJbHOM apMaTypbl C KOXYyXaMH, YCTAaHOBKa TIOJ
MAacJIOHAIMOJIHEHHBIM 000pyIOBaHHEM IMOJJOHOB.
OcHamenne Bojo3abopa MPEeaUpPUATHS CHUCTEMOI pPHIO03AIINTHI.
[IpumeHeHue 1T BOAOMOATOTOBKH MPOTUBOTOYHBIX TEXHOJOTHH
HOHUTHOTO oO0eccoMMBaHUS.
Heilftpanuzanmus u  oTcTaumBaHMe CTOYHBIX Bojy BIIVY.
[IpumeHeHuss MapOBOJOKUCIOPOAHBIX, MAPOXUMHUECKUX
TEXHOJOTHI  OYHCTOK H  KOHCEpBAallMH  OOOpPYIOBAaHWS.
[ToBTOpHOE MCIIONB30BaHUE BOJBI IIOCIIE TPEXCTYIICHIATON CXEMBI
rry0okoro oOeccolMBaHUS Ha MNPEOBIAYIINX CTYHEHSIX
obecconuvBaHUSIA.

IIpenoTBpauienue
3arpsA3HEHUs BOJIbI

HefiTpanu3anus ¥ oTcTauBaHHE CTOYHBIX BOJ.XUMIIPOMBIBOK U
KOHCEepBaLuHU obopynoBaHUA.
Peanuzanms MepoIpusTH 10 PETYIMPOBaHMIO BOJHOTO OanaHca
cucrem '3V (IlpumensieTcss B ciiy4ae MOJOKUTEIFHOTO OJIHOTO



OObpamenue
30JI0IILTAKaMU

10 Ob6pamenue
oTXO0aAaMu

C

C

Oamanca cuctemsl ['3Y. CocTaB MepONpHITHIA OIpeaeIseTCs
MECTHBIMH YCIIOBHSMH, BOIHBIM 0aTaHCOM KOHKPETHOH CHCTEMBI
r3y) (mnms 3C, mnpuMEHSAOMHUX TBEPAOE  TOIJIUBO)
[IpnMmeHeHre aBTOHOMHOTO OOOPOTHOT'O OXJAXKICHHS CHCTEM
MacjiocHaOXeHUs TypOMH M JpYroro MaclOHAIOJHEHHOTO
obopymnoBanus (s OC NPUMEHSIONUX JFOObIC BHIBI TOIUIHB)
TepMmuueckuid crmoco0d YTHIM3aLMU BOJA, 3arpsA3HEHHBIX
He(TENPOIYKTaMH, ITyTeM UX C)KUTAHUS B TOITKE KOTIIA COBMECTHO
c OCHOBHEIM TONJIUBOM.
Hcnonp30BaHNe CHCTEM XpaHEHHS JKUAKOTO TOILTMBA, KOTOpPEIE
pa3MemanTcsl BrepMeTHYHOW O0OBalIOBKE, €MKOCTHIO, Kak
MHUHHMYM, MaKCUMaJIBHOTO 00beMa caMoro OOJIBILIOrO pe3epByapa.
OpraHuzanyst 30H XpaHeHHs TaKUM 00pa3oM, 4TOOBI YTEUKH M3
BEpXHEH YacTH pe3epByapa H U3 CUCTEM IEPEIHBa MOTIIA OBl OBITH
IepexBadeHbl W HAXOAWTHCS BHYTpH 00BanmoBKku. [IpumeHeHHE
CUTHAIM3ALUHU NPEIeTHHOTO MOBBIIICHUS JaBICHHS W TIOBBIIICHHS
TEeMIIEpaTyphl M TOHIKEHUS JaBICHUS TOIUIMBA, IIOJaBA€MOTO B

KOTCIUBbHYIO Ha CXHUTaAaHHUC.
BeToHMPOBKA MIIOMIAIOK TS CIIMBHOTO 000PY/IOBAaHUS C KAHABAMH
TSt 0TBOJA B JOBYIIKH MPOJHUTOTO MasyTa.

Co0op JIMBHEBBIX U TAJIBIX BOJ U 00pabOTKa B CHCTEMaX OYHCTKH
nepen cObpocom HITH YTUIH3UPOBATH Ha 2C.
COop JMBHEBBIX BOA IUIS TOBTOPHOTO MCIOJB30BaHUS
TPAHCTIOPTHUPOBKH 30JI0ILTAKOITYJIBITEI B cucTeMy ['3VY.

OO0opoTHBIE THAPABINYECKUE, a TAK)XKE ITHEBMOTHPABINYECKHUE,
MEXaHUYECKHE (aBTOTpaHCIOPTHBIE, KOHBEHEpHEIE),
MHEBMATHYECKNE ¥ CMEIIaHHBIE CHCTEMBl BHYTPEHHETO H
BHEIIHETO 30JI0yJaJIeHHsI 1 00OPOTHBIE THAPABINYECKUE CHCTEMBI
ITaKOyJaJICHUA, C CYXUMHU W THAPABINYECKUMHU COOPYKCHUAMU
JUIS HAKOIUICHWS, XPaHEHHUS W 3aXOPOHEHHS 30JIOILIAKOB.
JlonosHeHNe CHUCTEM 30JIONLIAKOYJANCHHUS TEXHOJOTHYECKHUMHU
ydJacTkamu, o0opyJoBaHHEM JuIsi cOopa, 0OpabOTKH M OTTPY3KH
3010MIJAaKkos.

Opraam3anus c6opa J1erkoit Gpaxiy 30I6I-yHOCA C TIOBEPXHOCTH
30100TBaMa.

Opranuzanus or0opa 30JbI-yHOCa C 30JI0YJIaBIUBAIOIUX
YCTQHOBOK JJIsl peajii3alliyd NOTPEOHUTENSIM B IEINSAX CHIDKCHHMS
KOJIMYECTBAa pa3MeNIaeMbIX Ha 30JI00TBAJIC30JI0NIIAKOBBIX OTXO/IOB.
3oma yHOC KiaccH(GUUHMPOBATh KaK BTOPUYHBIC MPOAYKTHI,
nonreepxkaaembie 'OCTom/cepTuduraraMu Al BO3MOKHOCTH
ydera JIeTydeil 30JIBI yXKe €O CTaJud IPOCKTHPOBAHHA.
BHezpenue TeXHOJIOTHil 110 TepepadOTKH 30JI0ILTAKOBBIX OTXO/IOB,
W3TOTOBJICHUIO MPOAYKTOB Uil CTPOWMHAYCTPUU W JOPOKHOTO
CTPOUTENBCTBA

HakomeHnne TBepIbIX OTXOMOB, 3arPSI3HEHHBIX MaclaMH, JOJDKHO
pacmosnaratbcsd Ha IUIOIIAAKaX C TBEPABIM IOKPBITHEM,
3alMUIICHHBIX OT OCaJKOB MM B 3aKPLITHIX IMMOMCHICHUAX.
BoccraHoBnenne CBOWCTB Macen IyTeM WX OYHCTKH
COOCTBEHHBIMH CHJIAMH WJIM CTOPOHHEH OpraHu3anuen.
HcnonezoBanne TpaHcHOPMATOPHBIX W TYpPOMHHBEIX Macel,
HETPUTOMHBIX JUIS IPHUMEHEHHS B OCHOBHOM TEXHOJOTHYECKOM
000pynOBaHUH B COOCTBEHHOM BCIIOMOTATEIEHOM O00OpYIOBAHUU
KT3VY, aBToTpaHcmopTe WJIM Iepeladya HX CTOPOHHUM
OpraHu3anHsIM JUTS AHAJOTHYHBIX neyneu.



Yrummzanus orpabotanHbix Macen Ha KTOY s npousBojcTBa
SHEPTUH B cMeCcH C KUIKUMH TOIJINBAMU.
YTunm3anus TBEPABIX OTXOMOB, 3arpsA3HEHHBIX MaclaMH,
3aMa3ydeHHBIX IUIaMoB u 0TX0n0B Ha KTOVY mns mpomssoncTsa
SHEPTUH B CMECH C JKHJIKUMHU TOIUIUBAMHU M CMECHU C TBEPJABIM
TOILUTUBOM.

Cxwuranue B CTalMOHapHOM (ITy3BIPPKOBOM) KHIISIIEM CJO€.
Cxwuranue B IUPKYJUPYIOMIEM KurmsameMm cioe. CXHraHue B
KHUIISIILEM CJIO€ TIOA AaBieHueM. [IpneBoi MeTo ] CKUraHusL.

11 Metoanl CoKMTaHUS
TBEpPIOro TOIIMBA

Bri0op KOppo3neycTOWYHMBBIX MaTepHajoB Il TOBEPXHOCTH
TEIUIOOOMEHHHKAa KOHJEHCAaTOpOB M TpaaupeH. Buenpenwne
MECTHOH 3aIuTHI (KpacKku, KaroaHas 3amura). CoKpalieHne To9eK
moTpebieHns SHeprun (BEHTWIATOPOB, HacocoB). Mcmonp30Banme
CucteMnl peareHToB s 0OpabOTKM M yCTaHOBKa (OMO) MOHHUTOPOB,

CyuiecTByroniue
YCTaHOBKH: TO XK€
, 4TO W Jis
HOBBIX YCTaHOBOK
, ICKJIIo4as Iil. 1,
2,7

OXJIAXACHUS BOJABI NPUOOPOB XUMHYECKOTO MOHHTOPHHIAZ W PETYJIHPYIOLINX
TEIUIOYyCTaHOBOK yCcTpoiicTB. M3yueHue MOBENCHUS CHUCTEM MPHU IOBBIIICHUU
TeMIepaTypsl. Bomo3abop ¢ orpaHUYEeHHBIM TOMATaHAEM JKHUBBIX
oprann3MoB. KoHTponlb 3a KadecTBOM BOJbI, cOpachBacMOii
BOZOCTOKOM .
[IpssMoTOYHBIE TPOMBIIIUICHHBIE cucTeMbl oxnaxnenus (IICO).

O06opynoBaHHEe pe3epBYapoOB yKa3zaTeIsIMH YpPOBHS Macia,
00€CIeUYNBAIIMMA CUTHATU3ANUI0 W OJOKUPOBKY pPabOTHI
HacoCOB, IMOJAIOIIMX MAacjlO B pe3epByaphl MPH JOCTHKCHHH
3alaHHOTO 178101 mpeaenbHOro YPOBHS Macna.
O6opynoBaHue MaciSHBIX PE3epPBYapOB MACISTHBIMH 3aTBOPaMH
WM TEPENyCKHBIMH KJIallaHaMUA W WHIWKATOPAMU COCTOSHHUS
ocymmwmreniss, BO® Ha ApIXaTeNbHBIX JHUHUSAX PE3EPBYapoB, a
pe3epByapoB BMecTHMOCTBIO Oonee 30 M3 - — nBoeHHBIME BOD (
nBa BO® mapammensHO Ha  OOHOM  KpOHIITEHHE).
3amuTa BHYTPEHHUX MOBEPXHOCTEH pe3epByapoB (MacioOakoB) ¢
ITOMOIIBIO CHETIHAIBHBIX MacI00CH30CTONKAX aHTUKOPPO3HOHHBIX
MTOKPBITHI, MaTepHal KOTOPBIX HMHEPTEH K BO3ACUCTBHUIO Macia (T.¢
. HE OKa3bIBaCT OTPHUIIATECIHLHOIO BIMSIHUSI HA KA4eCTBO Topsuero (
no 70°C) maciia npu KOHTaKTe€ B TE€UEHHUE IJIUTEIBHOTO CpOKa.
ObopynoBaHre MaciI00aKOB OTKPBITOTO CKJIa/la U MacIIOIPOBOIOB
TEIUTON30JIAINEeH ¥ YCTpoWcTBaMH o0oTrpeBa IHHUII OaKoB,
TpyOONIPOBOAOB, HANPHUMEpP, MAPOBBIMA HWIHW BOJSHBIMHU
CIOyTHUKAMH  WJIH  DJICKTPOHATPEBATCIbHBIMH  KaOCIsAMH.
YcrpoiicTBO TOYeK Ui O0TOOpa mpo0d Macna Ha pe3epByapax,
13 O6pamenus ¢ cxempl MacnoanmapatHoii m MOO, Ha MacJOHNpOBOAAX B
macnamu Ha KTOY  coorBeTcTBHH c pEKOMEHIAUAME roCT 2517.
Crenmanm3anus Macio0akoB OTKPBHITOTO CKJIAaga Macell, CXeM
MacJoanmapaTHOH, MaclONpPOBOAOB M HHAWBHIYAIbHOTO
XpaHeHHs, 00pabOTKH, TPAHCIIOPTUPOBKH PA3HBIX M0 HA3HAYCHUIO
(TparchopMaTOPHBIX, TYPOHHHBIX, OTHECTONKUX, HHAYCTPHATBHBIX
) ® KadecTBY Macel (CBEXHX, NOIATOTOBICHHBIX,
SKCIIYyaTalMOHHBIX, 0TpabOTaHHBIX).
YcraHOBKA 3alOpHOM apMaTypel Ha TEXHOJOTHYECKHX H
JpEHaKHBIX MaCJIOIPOBOJAaX HETIOCPEACTBEHHO Y PE3EPBYAPOB IS
MOJYyYCHUS BO3MOXHOCTH HMX OTKIIOYEHHUS OT CXEMBI
MacCJIOX03HCTBA U MPEAOTBPAILICHHS WJIH YMEHBIICHHS 00hEMOB
po3nuBa  Maclla IpH  MOBPEXJIEHHUHM  MaciIOIpOBOIOB.
OO0opynoBaHue JIMHUH TIepeIMBa Pe3epPBYapoB THAPO3aTBOPAMU



JUISL TIPEIOTBPAIIEHHSI 3arpsA3HEHNST Macia U3 OKpY XKarollel cpesibl

npu "apixaHuMU" pe3epByapoB
O06opynoBaHne MacIONPOBOIOB JOTKAMH M 3aIIUTHBIMHU KOXKyXaM1
s QuaHimeB ang cOopa TPOTEUeK H ApeHaxked Mace.
Pa3zmemienue 3amaca MaTepHasoB, IpeJHAa3HAYEHHBIX A cOopa

MaceJ, B MECTaXx BO3MOXKHBIX MX IPOJINBOB, MPOTEYEK.

Terutoncnonp3yomue
14 yctaHOBKH,

9KCILUTyaTHpPyeMbIe Ha

MOPCKOM IIenbhe

Uckimrouenne MPUMCHCHUS aMMHaKa

3. Mopckasi 1 KOHTUHEHTalbHas HedTerazogo0sya

Karteropus
. Hawunyudiive 10CTYTHBIE TEXHOIOTHH
ornepanui
12 3

Cucrtema pOMBIBKH OYPOBBIX PacTBOPOB Ha OCHOBE IIPECHOBOAHBIX reneil. MckmoueHue
UCIIOJIb30BaHMsI OYPOBBIX PAcTBOPOB Ha HE(TAHOW OCHOBE, HMCIIOJIB30BAHUE OYPOBBIX
pacTBOpPOB Ha JHU3EJIbHOW OCHOBE C IIOBTOPHBIM HMX HCIOJb30BaHHeM. I[loBTopHOE
WCIOJb30BaHNE OT(WIBTPOBAaHHONH BOXBI M3 OypoBOro pacrBopa. lcrosb3oBaHue
TIOTJIOTUTENEH CEpOBOAOPOA IS IPEAOTBPAIICHNUS IeTPaJalliil CKBaXXHH, 00OTallleHHBIX
cynbdpobakTepusmu. [Ipumenenne OHOIIIOB, HHTHOUTOPOB KOPPO3UHU. XpaHEHHE CHIPOH
He()TU B pe3epByapax; pe3epByapbl eMKOCTbI0 Oosee 1590 M3 1OmKHBI KIMETh BTOPHYHBII
(nBoOiHOI) 3amop miuaBaronieil Kpelkd. OUYHUCTKAa OT CEPOBOJOPOJIa M MEPKANTAHOB
KHCJIBIX Ta30B (B YCTAHOBKAX C MPOU3BOJIUTEIBHOCTBIO CKUTAHMsI CEPHBIX cMecel Ooee
1,8 xr B yac) nepexn cxxuranueM. VMcronbp3oBanue Ha Qakenax 6apabaHHBIX CENapaToOpoB
s NpeJoTBpaUICHUS BBIOpPOCOB KOHJEHcaTa.
TepmomexaHnueckasi OYHMCTKA [UIaMa - HpeAHA3HA4YeHa Ul MepepadoTKH OypOBBIX

1 KonrtunenrannHoe
Oypenue

LIJIAMOB Ha HE(TSAHON OCHOBE, a TAKXKE IPYrUX He(TeCOoqePIKAIINX OTXOI0B Ha OCHOBE HX
TepMudecKoro HarpeBanus. OOpasyloTcs Clenyronue MPOAYKTH mepepaboTku: Boaa,
BOCCTaHOBJIECHHOE 0a30BOE€ Maciio M TBEPAbIH MHHEpaJIbHBIN ocTaToK. BoccraHoBieHHOE
0a30Boe Macio ¥ Bojaa (IIPOAYKT) HCIIOIB3YETCs MOBTOPHO PHU MPUTOTOBICHUH OYPOBBIX
pacTBOJpOTSB

IepepaboTka OypOBBIX PacTBOPOB - CBEACHHE K MUHHUMYyMY 00beMa OTpPabOTaHHBIX
KHUJKUX U TBEPABIX OTX0A0B. [[OBTOPHOE HCIIOJIb30BAHUE TTOJIyYCHHBIX HE(TEPOAYKTOB
JUId TP TPUTOTOBJICHHHM HOBOTO OypoBoro pacrBopa. [loBTopHOE HCHOJIB30BaHUE
NOJTyYEHHOW BOIBI ITpU OyPEHUH CKBAXKUH.

[IpuMmeHeHne TpUHNOHAIA "HYJIEBBIX COpOCOB" I OYPOBBIX PAaCTBOPOB M TEXHHYECKUX
XKuaKocTel. [IpuMeHeHne OMOIOTHYEeCKO OYMCTKU Il CAHWTapHO-OBITOBBIX CTOYHBIX
BOJI C MCIIOJIb30BaHUEM MeMOpaHHOTro Onopeakropa. [lepeBo3ka omacHbIX BUIOB OTXOJOB

Mopckoe OypeHne Ha Ha3eMHble KoMIUleKchbl. Hanmuue Ha OypoBbix miardopmax (Oapxkax) W Ha
BCIIOMOTaTENbHBIX CyJaX COOTBETCTBYIOIIUX CPEACTB M 000pymoBaHus Al cOopa U
nepepaboTku (M3MeNbUeHHE U NIPECCOBAHHUE) OTXOJOB MM 000PYyIOBaHUE JUIS CKUTAHUS
Mycopa.

4. IlepepaboTka u xpaHnenune HePTH, HePTETPOAYKTOB U YIIIEBOJOPOIHBIX Ta30B

Bun smuccnii

JloToTHUTETBHBIS
Kareropus B
N . Haunyuime 1ocTynHbie TEXHOJIOTHU 1oxKasareiau |
omnepauuil OKpYKaroLlyro
MpUMEUYaHus
cpeny
12 3 4 5

1. ITepepaboTka HEPTH

Hcnons3oBaHue B KayecTBE TOIUIMBAa OCTATOYHOT'O Tasa
He(i)TeXI/IMI/I‘IeCKOFO mnmponecca; OCTaJIbHBIC HOTpe6HOCTI/I



1 Bribpocel B HedTenepepabaThiBaromero IMpOMU3BOJCTBA B OJHEPTUU

) arMochepy YIOBIETBOPSTH 3@ CUET JKUIKOTO TOILIHBA
CHMKCHHE 3arps3HCHUSI BOJABI TyTEM MPHUMEHEHHUS METOIOB U
2 3arps3HeHue =
) Ccrmoco0OB  pasjeiieHUs  MOTOKOB  3arps3HCHHOM,
BOJIbI

Maso3arps3HeHHON U He3arps3HEHHON BOJBI

Oxpana mouB [Ipubopsr miist 0OHApYyKEHUS yTeUEeK, TBOMHOE THO €MKOCTEH,
Y TIO3EMHBIX TNPOTHBO(MIBTPALMOHHOE MOKPHITHE MECT ITOTEHIHAIbHBIX
BOJ PasIuBOB

2. TexHONOru4ecKHe onepauuu

B mpomecce ankuinpoBaHUS TOHMKEHUE MOCTOSHHBIX

BBIOpOCOB  (propucToro Bojopona. MwuHUMH3ALUS U

pereHepanus oTpabOTaHHOW CEepHON KHCIOTH. CHCTEMBI

BBIMIAPUBAHUSI TPOWHOTO JEHCTBUS TIIPH pereHepanuu

pacTBopuTens (peKyHepalud JIETYYHX pACTBOPHUTENCH),
neacharbTH3alMK,  YCTAaHOBKAX  JKCTpPaKIUH U
nenapaUHU3AIMOHHBIX ~ yCTaHOBKax. lcmois3oBaHMe
N-metunmupponugona (NMP) B kadecTBe pacTBOpHUTENS B

apoMaTHYeCKHX  OJKCTpakTax. Vcmomnbp3oBanue — jais

OKOHYATEeNbHOW OYUCTKH TIOTOKOB chipoi Heptu o ypoBHs <1 Mr
TUIPoOOPabOTKH M BOIIEHMS. B KaTalUTHYecKOM KpekuHre /M3 myTem
CHIXEHHE BBIOPOCOB, cBs3aHHBIX ¢ CO m NOX. DKOHOMHS Ta3004HCTKH, J0
SHEePruH IMyTEeM pereHepaIiil YHEPIUH raza, HarpeBa KOTJIOB ypoBHerH 20-40
oTxoasuMMu razamu. CHU)KEHHE BBIOPOCOB TBEPJBIX YACTHI[ YaCTEH/MUIUIMOH
10 10-40 mr/m3. CHrbkeHre BRIOPOCOB OKHCIIOB a30Ta Ha 60-70 B cIyckax B BOIY
% u okucioB cepbl Ha 95-99 %. B mpouecce KoOKcoBaHUS: .

pexymnepanusi Teruia, QuexcukokuHr. Muorocrynenyarsie  CO mo 50-100 mr
ompecHutenu. Jlnms mpomeccoB moTpebneHWs Bomopoma /M3, a s
HCIIOIb30BaHUE YCTaHOBOK I TUApOKpekuHTra. Jims  BeiOpocoB NOX -
MPOU3BOJICTBA BOJOPOJA: TEXHONIOTHS mapoBoro pegopmuara mo 100-300 mr/
NpU HarpeBaHWM Tra30M, BKJIIOYAs HCIOJb30BaHHE Temjaa M3

JBIMOBOTO Ta3a YCTaHOBKHM I1apoBoro pedopmuHra u

0o0beIMHEHNE TeTuIa OTJIOTHTEIISI PACTBOPUTENSI U KOHBEpTEPA

JUI TIPEBpALICHUSI OKCHAA yIIIepoAa B ABYOKHCH YTIIEPOAa;

BOCCTAaHOBIICHHA BOJOpPOAa W3 MPOLECCOB Tra3u(uKaImm

TSHKEIIOTO IU3ETHHOIO TOIUIMBA M KOKCA; IMPUMEHEHHE CXEeM

MHTETpalUy Terjia B MPOU3BOACTBE BOJOPO/A; HCIOIH30BATh

NPOAYBOYHBIM Tra3 B KayecTBE TOIJIMBAa B Ipejaesiax
HedTenepepabaTriBatoniero 3asoja. s u3oMepH3aluu:

YCKOPUTENb COJEPIKAIIIH XII0P; KAaTATUTHYECKHE CHCTEMBI

3. IlepepaboTKa IPUPOIHOTO Ta3a

Bri6pocsr B

1 atMoctepy, Hcmonp3oBaTh B KauecTBe TOILIMBA ra3 ¢ coxepxkaHnem H2S
) oxpaHa MeHee 5 Mr/m3
3eMellb

4. TexXHOJOTUYECKHUE ornepannu

JlHs monmMepu3aluu: ONTHMHU3HMPOBATh IOTpeOiIeHne
KaTaln3aTopa; MOBTOPHO HCIIONB30BaTh PocHOpPHYIO KUCIOTY (
KaTtaiM3aTop) B Ipenenax HedTenepepabdaThIBAIOIIETO
MPOM3BOJICTBA, HANPHUMEpP, B YCTaHOBKaX OHOJIOTMYECKOMN
OuYMCTKH. JIJIs1 NEpBUYHOM MEPErOHKU: MOBBICUTh HHTETPALIHIO
TEeIUIa MEXy NepBUYHON OYUCTKON U BaKYyMHOM yCTaHOBKOH
WIN APYTHMH YCTaHOBKaMH He(TerepepadaThIBAIONMIETO 3aBOIa



NPUMEHEHHE METO/la ONTHUMHU3AIUU DHEPrUU B
TEXHOJIOTHYECKON JIMHUU MPEIBAPUTEILHOTO HarpeBa ChIpoi
He(TH; TMOBBIICHHE UHPKYISUHA PEKTHOUKAMOHHOMN
KOJIOHHBI CBIpOW He(TH; NMOBTOPHOE KHIITYEHHE OOKOBBIX
OTMapHBIX KOJIOHH TIPU MOMOIIM MAacisHOro o0orpesa
MPpEANOYTUTECIIBHEC, YCM OTIrOHKa IIapoM. Hﬂﬂ OYHCTKHU
MPOAYKTOB: UCIIOJIb30BaHUE KaTaJUTHYECKOH
JenapadMHA3ANN 17151 HOBBIX 3aBOJIOB; CO3/1aTh Y QEKTUBHYIO
CHCTEMY CIIOCOOOB HMCIIOJB30BaHUS LICTOYHBIX PACTBOPOB C
LeNbl0 MHHHMHU3ALHMH NPUMEHEHHS KOHLEHTPUPOBAHHOTO
pacTBOpa €AKOH MIeJT0YM M MAaKCUMH3AIlMH HCIIOJIb30BAHHS
0TpabOTaHHBIX IIEJIOYHBIX PACTBOPOB. TEXHONOTHHU, KOTOpbIE
MOTYT HCIIOJIb30BAThCS: MPU PELUPKYISIUN KacKaJupyercs
pacTBOp KayCTHYECKOH COJbl W IOBTOPHOE HCIIOJIb30BaHUE
0TpabOTaHHBIX IICIOYHBIX PACTBOPOB IIOCIE OTTOHKH; HPH
Pa3JI0KEHNH UCTIONB3YETCs BIPHICKMBAaHHE B ONPECHUTENH (9Ta
TEXHOJIOTHS MOXKET yCWIINTH (JOPMOBaHHE KOKCa, HallpuMep, B
BHCOpeKepax) WU O030JE€HHUE OCTaJbHOTO OTPaOOTaHHOTO
IIEJIOYHOTO PacTBOpa MpU BBICOKOM (Hampumep, > 100 r/m)
XIIK (xuMudeckoe NOTpeOJIEHHE KHUCIOpPOJAa); CHKUTaHUE
0TpabOTaHHOTO Tra3a M3 IIPOLECCOB OYHCTKH (KakKk dYacTh
NPOrpaMMbl CHU)KSHUS 3aI1aXO0B)

5. XpaHeHue U TpaHCIOPTHUPOBKA MPOJYKTOB He(hTernepepaboTKu

Hcnonp3oBanne BHICOKOAI()(EKTUBHBIX YIUIOTHUTENEH B
pe3epByapax ¢ IuiaBaroliel Kpeimei. banancupoBanue napa u
o0paTHBI ApeHax OakOoB BO BpeMsS MPOIECCOB 3arpy3ku/
BBITPY3KH.

BoccraHoBneHue mapa (He TPUMEHSATh [UIS HEICTYYUX
MPOIYKTOB) B pe3epByapax, TPAHCIOPTHBIX CPEACTBAX, HPHU
CTal[MOHAPHOM  HCIOJb30BAHHU U  BO  BpeMs
MOTPY304YHO-Pa3rpy30uHbIX padoT. CaMOyIUIOTHSAIOLIHECS
COeIMHUTENbHbIE MY(THl JAis 1UIaHroB. I[IpubOopsr mis
MPENYIPEKACHUS] TEPEIOTHCHUST EMKOCTeH. ABapuiiHbIC
JIATYUKH YPOBHS, pabOTAIOIIIE HE3aBUCUMO OT H3MEPUTEIHHON
CHCTEMBI pe3epByapa

5. YUepHas metaiuryprus

. JlomomHUTENbHBIC
N Kareropus onepanuit Hannyumue noctynsbsle TEXHOJIOTUU
ITOKa3aTesIn
1 2 3 4

1. l'opsiyast 1 X010/JHas ILITAMIIOBKA

COop pa3nmBOB W yTEYEK C HCIOIb30BaHUEM
CIiCcuuaJIbHbIX CHOCO6OB, HalpuMmep, 3alllUTHBIC AMbI
XpaHeHue u oOpameHue ¢ u jApeHax. OtTaeneHue Macia OT 3arpsA3HEHHOH
1) celppeM M BCIIOMOTaTENIbHBIMH JPEHaXHOH BOJBI M IOBTOPHOE HCIIOJIb30BaHUE
MaTepHantamMu BOCCTaHOBJICHHOTO Maca. O6paboTka
OTCENapHpOBAHHON BOABI B BOJIOOYHUCTHOM
COOPY)KEHUH

Orpamz[eHI/Ie npu MAIIUHHOM 3a4YMCTKE U CHUIKCHHE
YPOBHA TIbUIA IIPU IMMOMOMIW TKAHCBBIX (I)I/IJ'II)TpOB.
SHGKTpOCTaTI/I‘IeCKI/Ie (I)I/IJ'ILTPLI TaM, I'’1¢ TKAHCBEBIC

2) Manmmssas 3auncrka (GUIBTPBI HE MOTYT HCIOJNB30BaThCS U3-3a BBHICOKOM



3) Illnudoska

4) Tlpoueccsl pexTH(pHUKAINU

5)

6) YucroBast TUHUS

7) BoIpaBHUBaHHE U CBapKa

O4nCTKa TEXHOJIOTHYECKOM BOJIBI
8) , comepikamieil MEIKYIO CTPYXKKY

H Macia

9)

2. XONOoIHBIHN MpoKaT

1) Pa3MarsiBaHHE PYJOHOB

[leyn TOBTOpPHOrO HarpeBa H
TepMHYECKOH 00pabOTKH

[Mpodunakruka
YTJIEBOIOPOIAHOTO 3arps3HEHUS

BIQXXHOCTH JbIMa. Pa3genbHbIi cOOp OKanMHBI/
MEJKOH CTpPYXKH, oOpa3ylomeiicss HpH OTHEBOM
3aYNCTKE

OrpaxkaeHust Uil MalmUHHOW UUTM(OBKU U
BbIJICJICHHbIE KaOMHBI, 000pPY0BaHHbIE 3alIUTHBIMU
KOJITTAaKaMH JUIsl PYYHOH NUIM(GOBKH M YMEHBIIEHHUE
TIBUIM TIPH TIOMOIIIN TKAaHEBBIX (QUIBTPOB

OuncTKa ¥ TOBTOPHOE UCTIOIB30BaHUE BOJIBI N30 BCEX
MpouneccoB pektudukanuu (OTACICHUE TBEPIBIX
BEILECTB). BHYyTpeHHsIs1 yTUIM3alKs WK MPoJaxka Ha
YTHIU3AIIIO OKATUHBL, CTPYKKHU U TBUTH

OO0mme Mepbl, OTHOCSIIHECS K KOHCTPYKIIUU TEYH

WM 3KCIUTyaTalluy ¥ TEXHHYECKOMY O0CITYKUBAHUIO.
Y Y Y Ypoan SO2: <

100 mr/m3 < 400
mr/m3 mo 1700 mr/

Cumxenne u30BITKA BO3lyXa W MOTEpU TE1Jia BO
BpemMsd 3arpys3kKu OnepaTuBHBIMHA 401051
KOHCTPYKTHBHBIMU CPEIACTBAMU. BBI60p TOIINIMBA H

N 3
NpUMEHEHHE aBTOMAaTH3AIMH/YIIPABICHUS VIS IIeUeH,
OHeprocoepekeHne
9TOOBl ONTUMH3HPOBATH YCIOBHS T'OPEHHS: - JUISA o
., 25-50 % wm
MIPUPOJIHOTO ra3a; - JJIsi BCeX Ta30B U Ta30BbIX CMecei
0 CHHXCHHE
; - nua HedTsaHoro TommmBa (< 1 % S).
KOHIICHTPAIUH
Hcnonp3oBanne Temiaa OTpabOTaHHOTO rasa JuIs o
NOx mo 50 %
MIPEBAPUTEIBHOTO HarpeBa 3arpy304HOTO CHIPbS, B
beibap P by PP B Cmkenne
CHCTeMaX PErcHePaTUBHBIX WM PEKyHepaTUBHBIX
KOHIIEHTpaLuH

TOPEJNOK, sl HArPEBAHUS KOTJIA WIH OPOCUTEIBHOTO
oXJaxJAeHUd. BTopoe TOKoOIEHHE TOpENOK,
CHIDKaIONMX coaepkanne NOx

NOx 1o 65 %

PazOprIsruBanme BOABI ¢ MOCIEIYIOMEH OYHCTKOMH,

IIPH KOTOPOH TBEpIbIe YACTHUIIBI (OKCHIBI JKejie3a)

OTIENAIOTCSA U COOMPAIOTCS [UTS YTHIU3AINH JKeIe3a.

BrITsSKHBIE CHCTEMBI C OUUCTKON BO3yXa TKaHEBBIMHU
(GUIBTPaMu ¥ yTHIH3AIHMEH COOpaHHOH MBLTH

BcachIBatomue KONMAaKW W MOCIEAYIONas OYHUCTKA
TKaHEBBIMU (QHUIBTPAMHU

BB< 20 wmr/a
Macno: < 5 mr/n Fe
: <10 mr/a Cr: <
0.2 mr/a Ni: < 0.2
Mr/a Zn: < 2 Mr/n

3aMKHYTBIE  TEXHOJNOTHYECKHE  ILHUKIBl  C
KO3 GHUIIUEHTOM PEHUPKYJSIIUH oT > 95 %.
CHIDKEHHE BBIOPOCOB IIYTEM HCIOIb30BAHHS
ONTUMATEHOTO COYCTAHUS METOJIOB OUHCTKH.

CHwxenue norpednenus Macia Ha 50-70 %

BopsHble 3aBeChl, BBITSXKHAsI CUCTEMa ¢ TKaHEBBIMU
(GUIBTPaMu M yTHIM3ALUS MTBIITH

Mepsl 10 CHHIXKEHHIO TOTPEOJICHHS KHCIIOTHI:

NpEeAYNpexJACHHE KOPPO3HH CTalIH IIyTeM

HaJUIe)Kallero  XpaHeHHs, IpeIBapUTeNbHAs

MEXOUYUCTKA CTalM, WCHOIb30BaHHE 3()(HEKTUBHBIX

METOIOB TpaBJICHHs (pachbUIeHHE, TypOyJIeHTHOE

TpaBJIICHHUE), MeXaHW4Yeckas QWIbTpamus ¢

PeLMPKYJIAIIS TPaBUIBHBIX BaHH Ha mpoTsokeHHH [Ipute 20-50 mr/m3,
CpoKa CitykObl, HOHHBIA 00MeH Wil 3jaekTponuanus HC1 2-30 mr/m3,



2) Tpasnenune

3) MuHMMH3AIUS CTOYHOH BOJIBI

4) O49ncTKa CTOYHOH BOJIBI

5) DOmynbcuun

6) Ilpokat u oTImyck

7  BOCCTAHOBJIEHUS BaHHBL. [loBTOpHOE
ucrosip3oBanue  orpaboranHoi HCl myrem
pereHepanuy KHCIOTHI ra30(a3HbIM METOAOM WIIH B
KHUITSIIEM ciioe (WM SKBUBAJICHTHEIN Iporecc) C
pEeUMpKyIsllMed BOCCTAHOBJIEHHOW  KHUCIOTBHI.
[TonHOCTBIO  3aKpbITOE O0OpYAOBaHHE  WIIU
00opynoBaHue, OCHAIIEHHOE KOJIMAaKaMH U OYUCTKOH
BO3JyXa IIOCIE€ BBITSKKH. BoccTaHOBIEeHHE
CBOOOJHOW CEepHOW KHCIOTH KpHCTaJUTH3AINCH;
YCTPONCTBA OYMCTKHU BO31yXa JUIsl pEr€HEpPallMOHHOM
ycranoBkd. CBOOOHAS YTHIIM3AIUS CMECH KHUCIOT (
nmyreM OOKOBO# ()pakiMM HMOHHOTO OOMEHa WM
9JIEKTPO/INAIN3a) WM pEreHepaluu KHCIIOTHI
CIIEAYIOIIMMI METOJaMH: ra30(ha3HbIM METOIOM; HITH
BeimapuBanueM. OumcTtka npu nomomu H202,
MOYEBHUHON W T.. wiad noxasieHue NOx
nobasinenneM H202 unm MOYEBHHBEI B TPAaBHIBHYIO
BaHHY. AIBTEpPHAaTHBA: HCIIOJIB30BAHHE a30THOTO
OCECKUCIIOTHOTO TPAaBIEHUSl IUIIOC 3aKPBITOE
obopynoBaHne WM 00OpYJOBaHUE, OCHALICHHOE
KOJITAKaMH M OYMUCTKOW BO3/1yXa IOCIE BBITSKKH.
HarpeBanue KHCIOT HENPSMBIM HAarpeBOM IIpU
MIOMOIIIH TETUIOOOMEHHUKOB

CucteMbl KacKaJHOM NHPOMBIBKM C BHYTpPEHHEH
yTHIM3alMed ciauBa (HalpUMep, B TPaBUIbHBIX
BaHHAX WJIM IIPU NpOMBIBKe). TIiaTenpHas Halagka u
yIpaBIIeHHE CHCTEMOW 'TpaBiIeHHUs\pETreHEpaliu
KHCIIOTHI-IIPOMBIBKH"

Ouucrtka myTeM HeWTpanu3auu, GIOKYISIHUN U T.I1.,
IJle HEBO3MOYKHO M30€KaTh BBIIYCKa KHCIIOW BOJBI U3
CHCTEMBI (corylacHO paszeny "OuncTka CTOUYHBIX BOX"

)

[Ipodunaktrka 3arps3HEHHUNA ITyTEM pPETYISAPHON
MIPOBEPKH T'ePMETH3ALNHU, TPYOONpPOBOJOB U T.I.,
KOHTpPOJIb yTeueK. 110CTOSHHBIM KOHTPOJIb KayecTBa

aMmyJibeuu. Ilonaep:kka LUPKYISILIMYA MYJIBCHU ITyTEM

OYUCTKH M TOBTOPHOTO HUCIOJIB30BaHHS IMYIbCHU
JUIS yBENIMYEHHs Cpoka mpuMeHeHus. Ouncrka
OTpabOTaHHON OJMYJIBCHUH, MJsS YMCHBIICHUA
colepKaHWUSA  Macia, HalmpuMep, MyTeM

yIbTpaQMIBTPALUN HIH  BJIEKTPOIUTHYECKOTO
pa3zaeneHus.

BrITsDKHAs cucTeMa ¢ OYMCTKOW 3arps3HEHHOTO
BO3/yXa IIPU IIOMOIIM TYMaHOYJIOBHTENCH

HenpepbiBHBIH npoliecc 00€3)KUPHUBAHUS IYTEM
OYUCTKM M  MOBTOPHOTO  HCIOJb30BaHUS
obezxupuBaroniero pacrsopa. [Ipuemiiemsle Mepsl
OYNCTKH - MEXaHWYECKHE METOJbl M MeMOpaHHas
oTpaboTaHHOTO

¢uIbTpanus. OugncTka

00€3KUPHUBAIOIIETO pacTtBOpa nyTem

SO2 50-100 mr/m3,
CO 150 wmr/m3,
CO2 180000 mr/m3
: NO2 300-370 mr/
M 3

Ieias 10-20 mr/m3
HCI1 2-30 mr/m3.
H2S04 5-10 mr/m3
SO2 8-20 mr/m3
e < 10 mr/m3
HF < 2 mr/m3 NO2
<200 mr/m3 HF <
2 mr/m3 NO2< 100
Mr/m3

Host Bcex: NOx 200
-650 mr/m3 HF 2-7
mr/m3

B3Bemenunsnie
BemecTtBa (BB) <
20 mr/m Macno: <5
mr/a Fe: < 10 mr/nl
Cr: < 0.2 mr/m Ni: <
0.2 Mr/n2 Zn: <2
MI/T

YraeBomopoasl: 5-
15 mr/m3



7) O6e3xuprBaHue

8) Tleuwm mns oTxura

9) HoBoaka/mpomaciuBaHue

BBIpaBHI/IBaHI/Ie " CBapkKa

OxnaxxaeHue (MaIuHbI ¥ T.11.)

)

3. BosoueHne mpoBOJIOKH

1) TpaBneHue B BaHHE

2) Tpasnenue

3) Cyxoe Bojo4YeHHE

4) Moxkpoe BOJOYeHHUE

SIEKTPOIUTHYECKOTO pasneneHus U
yIbTpaMIETPAAN, YTOOBI TOHU3HUTH COJEpIKAHUE
Maciia; IMOBTOPHOE HCIOJIb30BAHHUE BBIIEIECHHON
MAacCIITHOM (hpaKIMK; OYUCTKA (HEUTpaTu3aIlis U T.11.)
BBIICJICHHON BOJBI 10 cOpoca. BeITsDKHas cucreMa

JUId 00€3KUPUBAHUSA U OYUCTKHU JbIMa (MCIIapeHuil)

Juis HerpephIBHO paboTaomuUX IedYeil IpruMeHEeHHe
TOpeNoK, CHIDKAImMUX KoHIeHTpanuo NOX.
IIpenBapurenbHbIi HarpeB BO3lyXa Ul TOPEHUs IIPU
HCIOJIb30BAHUU PETCHEPATUBHBIX U PEKYTIEPATUBHBIX
ropenok. IlpenBapuTenbHBIl Harpes
OTXOJAIINM Ta30M

MINXTHI

BEITSOKHBIC KOJMAKW U TYMaHOYJIOBUTCIIN n/unu
QJICKTPOCTATUYCCKUC (1)I/IJILTpI)I. SHGKTPOCTE[TI/I‘ICCKOC
mpoMacCiinBaHNE

BcachiBaromue KOJIMAakd U MOCIEAYIOIIas O4HCTKA
BO3/lyXa TKaHEBbIMHU (pUIbTpamMu

Pa3I[€J'II)HI>I€ CHUCTCMBI OXJIAXKIACHUA
pa60TaIOH.[I/I€ B 3dMKHYTOM HUKIJIC

BOJIBI,

Crporuii KOHTPOJIb TAPaMETPOB TPABUIIBHON BaHHBI:
TeMmneparypa M KoHUeHTpauus. Ui TpaBUIbHBIX
BAaHH C BBICOKMMHU SMHUCCHUSIMU T1apa, HAIpUMeEp, BaHH
C COJIAHOM KHUCIJIOTOM C MOJOTPEBOM MIIM BBICOKOM
KOHIICHTPAIMCH: YCTAHOBKAa OOKOBOW BBITSKKH,

OUYHCTKA BBITSHYTOIO BO3JyXa KaK B HOBBIX, TaK U B
CYLIECTBYIOIIMX YCTAaHOBKaX

Kackannoe tpaBneHne (IpoW3BOIUTENBHOCTh > 15
000 ToHH KaTaHKM B T'0Jl) WJIM BOCCTaHOBJICHHE
¢bpakuuu cBOOOJHOM KHCIOTHI M IOBTOPHOE
HCIIOJIb30BAaHUE B YCTaHOBKE TpaBlicHUs. BHemrHee
BOCCTaHOBJICHHE  OTpabOTaHHOU
Hcnonr3oBanne oTpabOTaHHON KHUCIOTH B KaUueCTBE

KHCJIOTHI.

BTOPHYHOTO CHIPbsI OECKUCIIOTHOE YAAJICHUE OKATHHEI

, HaIpUMep, ¢ MOMOIIBI0 APOOECTPYHHON OYHMCTKH,
npu YCJIOBUM COOTBETCTBUA KAYCCTBY. Kacxa,uHaa
MIPOMBIBKA 00PAaTHBIM TTOTOKOM

OrpaxxaeHrne BOJOYWIBHBIX MAIIWH (M,
HE00XOIMMO, MOIKITIOYCHHE dKpaHa K (QHUIBTPY) CO
CKOPOCTBIO BOJIOUEHHS > 4 M/c

€CIIn

Od4rcTKa U MOBTOPHOE HMCIIONE30BAHIE BOJIOYIBHON
Ounctka OTpaOOTaHHOW CMa3KH IS
CHIDKEHHUS COJepKaHUs A/unM s
YMEHBIICHUS 00beMa OTXOAOB, HANpPUMEp, MyTEeM

CMAa3KH.
Macia

XUMUYECKOTO  Ppa3loXKEHHUs,  pa3AesIcHHs
3JEKTPOIUTHIECKON SMYJIbCUHU UIu
yIbTpaduIbTPALUU. Ouuctka  ¢pakuuu

0TpabOTaHHOH BOBI

NOx - 250-400 mr/
M3 6e3
MPEBAPUTEIIHHOTO
HarpeBa BO3ayxa, 3
% 0O2. Hopwmsl
cHwxkeHus Ha 60 %
st NOx (m 87 %
s CO)

IMeute: < 5-20 mr/
M3

HCI: 2-30 mr/m3



5)

6)

Cyxoe 1 MOKpoOe BOJIOUCHHE

OTXXHTOBLIE NTEYN

BaKprTbIe CHUCTCMblI BOJASHOIO OXJaXIACHUI.
Hcknrouenne MCHoIb30BaHUS MMPpAMOTOYHBIX CUCTEM
BOJSAHOI'O OXJIQXKACHUA

Cxuranue 3alIUTHOTO MPOJYBOYHOTO rasa.
HenpepslBHBIH ~ OT)KUI  IPOBOJIOKM. Mepsl
palMOHANBLHONW OpraHU3aIllid ¥ YIOpaBICHUS
npoueccoM omkura. OTaenbHOEe XpaHEHHE
Pb-conepxamux OTXOJOB C 3aIIUTON OT JOXKAS H
Berpa. Ilepepaborka Pb-comepkamiux OTXOHOB A
HCIOJB30BAHUS B IIBETHOW METALTypPTUH. 3aMKHYTas
cxema paboThl 3aKATTOYHBIX BaHH.

4. HenpepsIBHOE Topsiuee NOrpy>KeHNE B pacILiaB

1)

2)

3)

5)

6)

7)

O6e3xuprBaHue

[Neun TennoBoii 06paboTKH

Hanecenue 3alIUTHOTO
MOKPBITUSL TOTPYKEHUEM B
pacriaB

T"anpBaHUYECKUH OTHKUT

IIpomacnuBanue

dochaTrpoBaHne U MacCUBaLus/
XPOMHUPOBAHUE

Kackannoe ob6esxupuBanne. O4nCTKa U CKUTAHHE
00€e3:)KMPHUBAIOIINX PACTBOPOB; HEOOXOANMBIE MEPBI
OUYUCTKH - MEXaHMYECKHE METOJbl M MeMOpaHHas
¢unbTpanus.  OOpaboTka  HCHOJB30BAHHOTO
00€3XKMpUBAIOIIEI0 pacTBOpa NpPH MOMOIIA
ANEKTPOIIUTHICCKOTO PA3IIOKEHUS SMYJIBCHU FUTH
yIpTpadMIIbTPAAN [UI YMEHBIIEHUS COMEPIKAHH
macna. [loBTopHOE uCMONB30BaHUE OTAEICHHON
MacisiHON (pakuuu; o0paboTka (HelTpanuzanus U
T.Jl.) OTAEJCHHOH BOAHOHN (pakuuu. 3aKpbIThIE
pe3epByapel C 3arpsA3HEHHBIM BO3JyXOM M €ro
OYHCTKa CKpyOOepoM WM TYMaHOYJIOBHUTEIEM.
Vcnonp30oBaHne OTKIMHBIX BAITHKOB IS CHIDKEHHS
yHOCA 3JEKTPOJIHTA.

Topenku, cHmwxkaromue conepxxkanue NOX.
[IpenBapuTenbHbIi Harpes BO3JyXa
pereHepaTHBHBIMH  WJIH  pPEKyNEpPaTHBHBIMH
ropenkamu. llpenBapuTenbHBIH HarpeB IMOJOCHI.
I[IpousBoacTBO TmMapa ¢  HCHOJIb30BAHUEM
O0TpabOTaHHOTO rasa Jyisi BOCCTAHOBIIEHUS TeTlIa.

PaznenpHOE HAKOIUICHHE IMHKCOMEPKAIIUX OCTATKOB,
[UTaKa W TapTOWHKA (IUHKO-)KENE3HBIM CIUIaB) M
nepepaboTKa C HCIOJI30BAHMEM B IBETHOMH
METaJLTy PrUH

lopenku, cHmwkatonme coaepxanue NOX.
PerenepaTuBHblE MU PEKyNEpPaTUBHBIE CHCTEMBI
TOpEHUsI.

Orpaxcz[eHI/Ie MallrHbl JJid MpoMacJIrMBaHusd IMOJIOC.
9HeKTpOCTaTH‘I€CKO€ npomMacjinBaHuEC.

OrpaxaeHrne TEXHOJIOTHYEeCKHX BaHH. OUuCTKa H
MMOBTOPHOE HCHOJb30BaHWEC pacTBOpa s
¢dbochatupoBanuss. Ovuctka W TOBTOPHOE
HCIOIB30BAaHUE pacTBOpa IS IMacCHUBAIIHH.
Hcnonp30BaHne OTXKHMHBIX BalMKOB. HakoruieHue
pacTBOopa Mpomycka B JPECCHPOBOYHOM KieTH/
3aKaJKH B YCTAHOBKE ISl OYUCTKH CTOYHBIX BOJI.

Ouncrtka OTpabOTaHHOH BOABI COYETAHHUEM
OTCTaMBaHWs, QWIbTpaUUK W/WiIH  QuoTanun/

Pb< 5 mr/m3, CO <
100 mr/m3

NOX - 250-400 mr/
M3 (3 % 02) 6e3
mpeaABapuTEIbLHOTO

HArpeBa BO3IYXa;
CO 100-200 mr/m3

NOx - 250-400 mr/
M3 (3 % O2) 6e3

MPEABAPUTEIHHOTO

Harpesa Bo3ayxa

BB< 2 mr/n Fe< 10
mr/n Zn< 2 mr/n Ni



8) Crounas Bona

ocaxxaeHus/puokysinun. CymectByronme ycranoBk < 0.2 mr/n Cr< 0.2
HEIMPEepPHIBHOW OYHCTKH BOABI (€AMHCTBEHHBIC, B MT/I Pb< 0.5 Mr/m
KOTOPBIX AOcTHTaeTcs Zn< 4 Mr/m) Sn< 2 mr/n

5. AnutupoBanue (aTIOMUHUPOBaHKE) JTUCTOB

1) TpaBnenwue

2) HuxkeneBoe MOKPHITHE

Hanecenue MOKPBITHUS
TIOTPY>KEHUEM B pacIijiaB

4) TIpomacnuBanue

6. ITokpeITHE TIPOBOJIOKU

1) Tpasnenue

2) Tlotpebnenne BoIsI

3) Crounas Boma

4) ®dnrocoBaHue

7. llunkoBaHue (TabBaHU3AIN)

1) OGezxupuBanue

3aKkpeIThie BaHHBI W MPOJyBaHHE CKpybOepa c
BOZSHBIM OpOIIEHHEM, O4hcTKa cTouHOW Bombl M3 HCI< 30 mr/m3
cKpyOOepa 1 BaHHBI [T TPABJICHUS

3aKkpheITEI TIpOIIECC, MPOBETPUBAHUE CKpyOOepa ¢
BOJISTHBIM OPOIIEHHEM

BosgymHble HOXHM I KOHTPOJIS TOJIWUHBI
TIOKPBITUSA

Mammmna DJICKTPOCTATUYCCKOI'0 IMMPOMACIINBAHUSA

OrpaxaeHHoe 000pyJOBaHUC WU OOOPYIOBAHHE,

CHAOKEHHOE 30HTAMU M OYHUCTKON BBITSHKHOTO

Bo3ayxa. KackamHoe TpaBiIeHHE B HOBBIX YCTaHOBKaX
MIPOU3BOINTEIHHOCTRIO OJHOW NUHUHU BhIme 15000

TOHH/TOJl. BoccranoBnenne ¢pakiuun cobomuoit HCI - 2-30 mr/m3
KHCIIOThI. BHEITHEe BOCCTAHOBJICHHE OTPAOOTAHHOM

KHCJIIOTBl JUIS BCEX YCTAaHOBOK. IloBTOpHOE

HCIOJIb30BaHUE OTPAabOTAHHOW KHCIOTHI Kak

BTOPUYHOTO CHIPbS

KackanHasg nmpoMbIBKa, BO3MOXHO, B COYETaHHUH C
JPYTUMH CIIOCOOaMH JIJIsl CHMIKEHHUSI MOTPeOJICHHS
BOJIBI B HOBBIX U BCEX KPYMHBIX ycTaHOBKax (> 15000
TOHH B T'OJT)

BB< 20 mr/x Fe: <
10 mr/n Zn: <2 mr/
Ouuctka cTOYHOM BOABI yTeM (pu3nko-xumudeckor J1 Ni: < 0.2 mr/n Cr

00paboTku (HeiTpanu3aust, GIOKYJISIHS U T.1I.) < 0.2 mr/n Pb: <
0.5 mr/m Sn: <2 mMr
/n

PannonaneHas opraHusanus IPOU3BOJCTBA U

yOpaBleHUsl IpPOLecCOM, HaIpaBIEHHBIM Ha

CHIDKEHHE TIepeHoca Keje3a M CO/Aep)KaHWe BaHH.
MecTHOE BOCCTAaHOBIICHHE IIJIAKOBBIX BaHH (
ynanenne OOKoBOHW (pakuuu sxene3a). BremrHss
peyTunu3anys oTpaboTaHHOTO pacTBopa ¢uiroca

Omnpenenenne crnoco0OB 00e3KUPHUBAHUS, €CITH
JIeTaNu HE TMOJHOCThI0O CBOOOJHBI OT JKHpa.
OHTI/IMaJ'II)Ha)I OKCIUTyaTalys BaHHBI JJIs TTIOBBIICHUSA
3¢ PEKTUBHOCTH, HAIIPUMED, ITyTEM IIepEMEIINBAHUSL.
Ounctka 00€3XMPHUBAIONINX PACTBOPOB  JUIS
MOBBIIICHUS ACHCTBUS (CHATHE MOBEPXHOCTHOTO CIIOSI
, OEHTPU(PYTUPOBAHHE M T.I.) M PEIUPKYIAIHUA,
ITOBTOPHOE MCIOJIH30BAHNE MACIIHOTO OCaaKa, Win "
OuoJIoTHYEeCKOe 00e3KUpUBaHUE" OUHUCTKON Ha MECTE
(ynanenue »xupa M Maciia U3 00€3)KHPHUBAIOILIETO
pacTBoOpa) MpH MOMOIIH OAKTEPHIA



PaznenbHOE TpaBlieHHE W CTPABIMBAHHUE ITOKPBITHS,
€CJIM He OCYILECTBIISCTCS MPOLECC BOCCTAHOBIICHUS
n3 "CMemaHHbIX" KHUIKOCTeH (Ha MecTe WM depe3
CTOPOHHHX CHELUAIH3UPOBAHHBIX ITOCTABLIUKOB).
Hcnonb3oBaHue OTPaOOTAHHOTO CTPaBIMBAIOLICTO
pacTBopa (BHEIIHEe UM BHYTPEHHEe, Hanpumep, A
BOCCTaHOBIIEHUs (urrocyromieil 1o0aBku). B ciayuae
KOMOWHUPOBAaHHOTO TPABJICHUS M XWMHYECKOTO
CTpaBJIMBaHMA: BOCCTAHOBJICHHE 3HAYCHHH CBOWCTB
n3 "cmemaHHBIX" KUAKOCTEH, Hampumep,
UCIOJNB30BaHUE [UIA MPOM3BOJCTBA  (DIIOCOB,
BOCCTAHOBJICHUA KHCJIOThI u TIOBTOPHOTO
WCIIOJIb30BAHUS B TaJbBAHU3ALINY WIH ISl IOy YEeHHS

TpaBineHue + XUMHYECKOE
CTpaBIMBAHUE OKPHITUS

APYTUX HCOPTaHUYCCKUX XUMHKATOB.

BoccranoBnenne ¢pakuun CBOOOTHOW KHUCIOTH M3
HCIIONIB30BAaHHOTO TPaBUIBHOTO pPacTBOpa MU

BHEIIHEE BOCCTAHOBJIEHHE TPABWJIBHOTO PAaCTBOPA.
VYnaneHue 1nuHKAa U3 KUCIOTHL. lcmonb3oBaHue

OTpa0OTaHHOTO TPABUIBHOTO pacTBOpa IS

pon3BoAcTBa (IocoB. MckitoueHne NCIoIb30BaHus
0TpabOTaHHOTO TPABUIBHOTO pacTBOpa s

HeWTpanu3auuu. VckiroueHue HCHoJb30BaHU

oTpabOTaHHOI'O0 TPABWJIBHOTO pacTBOpa It

pasaeneHus IMyJIbCHI.

3) TpaBneHue CONSTHON KUCIOTOM HCI - 2-30 mr/m3

8. IIpon3BOACTBO (heppOCIIIaBOB
8.1. IIpenoTBpalienre win yMeHbllIeHHE HEOPTaHU30BAHHBIX YMUCCHIA

[IpenoTBpamenue

WIM yMEHbIICHHWE YIIaBIMBaHHE SMHUCCHI MO BO3MOKHOCTH MAaKCHMAJIBHO OJIM3KO K
HEOPraHW30BaHHBIX HCTOYHHKY C MOCIEXYIOMEN OUNCTKON

3MUCCUH B BO3AYX

1)

Cucrema
BHezpeHue cucteM 5KOJIOTHUECKOTO M MEHEPKMEHTA M CHCTEMBbI
2) 3KOJIOTHYECKOTO
MEHEKMEHTa SHeprodp ek THBHOCTH
MCHEKMEHTA
Hcnonp30BaHue 3aKpBITHIX MMOMEIICHUH WM €MKOCTEeH/ OyHKepoB
CoopyxeHne  yKpBITHH  HaJ  IUIOMIAJKaMU  XpaHEHHUS
lFepmMernunas yHaKkoBKa
Coopyxenne YKPBITHH Hap NpOJIEeTaMH
YMeHbIICHUE Pa3bpr3ruBanmue (pacmbuieHHE) BOABI C TMPUMEHEHHEM WIH 0e3
HEOPraHU30BaHHBIX MPHUMEHEHHU A nob6aBOK
3) smuccui, Pa3smerienue ycTpoWCTB YyJaBJIMBaHMS IBUIM/Ta30B B TOYKax
00pa3yromuxcs Ipx 3aTrpy3 KU u neperpys3kKu
XpaHeHWH cbIpbsi  Perymspnas yOopka W, mpu HEOOXOJUMOCTH, YBIaKHEHHE
NIOMmanKH XpaHEHUS
Bri0op onTumanbHON CXeMbl XpaHEHHS MaTEpPHAIOB, UCXOII U3
TEXHUYECKOH BO3MOKHOCTH u IpYyTHX bakTopoB
Pa3nenpHOE XpaHeHUE ChIPbs
ObecnieueHne MPOIECCOB Pa3rpy3KH U TPAHCIIOPTHPOBKU CHIPhSI U
MAaTEepUaOB aBTOMATH3allME M NPUMEHEHUEM KOHBEHEPOB,
ITHEBMAaTHUYECKUX WM THAPABIMYECKUX TPAHCIOPTHBIX CHCTEM,
POTOPHBIX SKCKaBaTOPOB, BarOHOOIPOKHUABIBATENCH, TpeiipepHBIX
Y MeHEeHTe KpaHOB u pasrpys3ku yepes JTIOKH BaroHoB

CoopymeHHe KOHBeﬁepOB U HETIbUIAIINUX TBEPAbIX MAaTECpHUAIOB
HEOPraHn30BaHHBIX



SMHUCCHH, oona HaBecaMu

oOpazyronuxcs Ipu YCTaHOBKa yCTPOMCTB cOOpa NBIIM B IYHKTaX JOCTaBKH
4) MpHEMKe, Hcnonp3oBaHWe  MaKCHMalbHO  KOPOTKHX  MapIIpyTOB

MOATOTOBKE, TPAHCHNOPTHPOBKH

TPAHCIIOPTHPOBKE U PerynupoBka CKOPOCTH OTKPBITHIX JIGHTOYHBIX KOHBEHEPOB

nojaue coipbsi M [IpoBeneHue mMiaHOBBIX KaMmmaHui 1o ybOopke nmopor

MaTepuaioB Pa3aeneHHe HCCOBMCCTHUMBIX MaT€puajaoB
MI/IHI/IMI/I3aHI/I${ MaTepraJbHbIX IOTOKOB MCKAY HNpoueccaMu
Hcnoan3oBanue CHUCTEM OBIICIIOAaBIICHU A

Vcnonb3oBaHue 3aKpBITOrO 00OPYHDOBaHHSA, OCHAIIECHHOTO
CHCTEMOI! yJIaBIMBaHUS 3albUICHHOI'O BO3AyXa C UCIIONb30BaHHEM
CHCTEM aCMUPAIUH.

BrITsxHBIE 30HTLI/prBITI/I$I B TOYKaX 3arpy3Ku U BBIITYCKa B
COYETaHUHU C CUCTEMOM YJIaBJIWBAaHUA U OYUCTKH OTXOIAIINX Ta30B

IIpenynpexnenue .
KonTpons ypoBHeit comepikanus okcuaa yriaepoaa COmos cBogoM
WIA yMEHbBIICHHE
(& 9 )51
HEOPraHN30BAHHBIX

lepmMeTtuszanusa neyu
BHIOpOCOB IpH

Hoz[,uepmaﬂne TeMICpaTypbl B I[€YX Ha CaMOM HH3KOM
momga4dye ChbIpbA,

5) JIOITyCTUMOM ypOBHE, a TaKXe COOJIOJCHNE YCTAaHOBJICHHOTO
TJIaBKC U BBIITYCKE
N INEKTPHUUYECCKOT O pexuma
n3 Tmeded Ha
3aKkpBITHIC MOMEIICHUS B COYETAaHMHM C JIPYTHMH METOAaMH
3aBoJax 1o
yJIaBIUBAHHUA HEOPTaHW30BaHHBIX BBIOPOCOB
POU3BOACTBY
HO}]60p U 1moxa4da CbIpbsA B COOTBETCTBHMU C THUIIOM II€YU U
(eppocruiaBoB

MPpUMECHACMBIMHU MCTOAAaMH COKpalucHusA BI>I6p0COB
Hcmonp30BaHKe 30HTOBBIX CHCTEM JUIsL 060pa ra3oB

8.2. IlpenoTBpaleHre Wil YMEHBIICHHE OPraHH30BaHHBIX BEIOPOCOB

HpI/IMeHeHI/Ie ACMMpalfMOHHBIX YCTAaHOBOK Ha base PYKaBHBIX

CHMXEHHE

(GUIBTPOB, HHKIOHOB W JAPYTHUX CHUCTEM ACIHPAIHUH, IS
BHIOPOCOB,

MOATOTOBKHM HIMXTOBBIX MATEPUATOB, TPaHCIOPTHUPOBKH,
BO3HUKAIOIIUX MPH

JO3UPOBKH, 3arpy3Kd MIMXTBI B T[e4b, JpPOOJNCHUS U
XpaHCHUH,

GpaKkIHOHUPOBAHUS dbeppocmniaBa
obpaboTtke u .

[IpumeHeHHe  MOJY3aKpPBITBIX  PYAHOTEPMHUYCCKHX  Ieueid
TPaHCIOPTUPOBKE

[TpumeHeHne paUHUPOBOYHON DSJEKTPONEYH U KOHBEKTOpA
[IpuMeHeHNEe OKYCKOBaHHOTO (arJoMepHpOBaHHOI'O)  CBIPbS
[IprMeHeHNe KaMEHHBIX yTJIeH B Ka4eCTBE 3aMEHHTEIIST KOKca JUIs
nnaBku  ¢eppocmiaaBa B PYAHOTEPMHUYECKHX  Iedax

MaTepHalioB, IpH
omepanusax HUx
IIpeBapUTeIbHON

1)

IOATrOTOBKH, TaKHUX

IIpumenenue pPa3IuBOYHBIX MalluH
Kak JO3HpOBKa, N

I[Ipumenenue NOJUTOHHOM pa3iIuBKHU
CMENIMBAHMUE,

IIponyska a30TOM IIHEKOBBIX TPaHCIOPTEPOB.

COPTHUPOBKA, a
TaKoKe TPH IUIABKE,
pa3nuBKe W

yIaKoOBKe MeTalIa

[IpuMeHeHne aBTOMAaTU3WPOBAHHOW CHCTEMBI YIPaBICHUS
JO3HMpPOBAaHUEM LI M X T Bl
BHenpeHne aBTOMAaTU3UPOBAHHBIX CHUCTEM MOHHTOPHHIA
aTMoc(epHOTO BO3AyXa

8.3. [IpenoTBpaIleHus 3arpsI3HCHHS TOBEPXHOCTHBIX BOJHBIX O0OBEKTOB U O0PAIICHHUS C BOJIOM

[IpenorBpamienne W3mepenue 00bp¥MOB HUCIOJIb3YEMOM BOJIBI
3arpsA3HEHUS I[Ipumenenue peareHToB TUTST OYHUCTKH BOJIBI
1) BomHoro Oacceitna OpraHu3amus JOKaJIbHBIX 000pOTHBIX IIUKJIOB
n muHuMu3anus  [Ipumenenue 000pOTHOTO BOJIOCHA0XKEHUS

BO,HOHOTpe6J'IeHI/Iﬂ HpI/IMeHeHI/Ie 3aMKHYTBIX BO,HOO60p0THLIX CUCTEM

CoopyxeHus ais
yIoaleHUus W

2) 00€3BpEeKUBAHUS



XBOCTOB U MyCTOH (OTBOJA €CTECTBEHHOTO BHEIIHETO CTOKA. IlepepaboTKa XBOCTOB M

TOpoI6I (OTBAJIA)

MycTOH NOpoJabl B Kaphepax. lIpoBeaeHHe HIPOrpecCHUBHOTO
BOCCTAHOBJICHUsI/ PEKyJIbTHBAIIMN TPYyHTa

8.4. ObpareHne ¢ 0TX01aMH, TOTYIPOAYKTAMH U 0OOPOTHBIMH MaTepHalaMy

1)

Opranuzanus

CHCTEMBI

obpamenuss ¢  OKyCKOBaHHE OTCEBOB IIUXTOBEIX MaTEpHAOB M BO3BpaT B

OTXOJaMH, NPOHU3BOICTBO

MOYTIPOAYyKTaMu U Peanu3anuss OTCEBOB INHUXTOBBIX MAaTEpPHATIOB MOTPEOUTENSIM
000pOTHBIMHU [IpousBoaCTBO TpaBhs, MECOHS M TECKOB U3 (PeppOoCIIaBHBIX

MaTepualiamu, m a1 a K O B

cnocobcTByromieil  M3BrnedeHne MeTayUIOKOHIICHTpaTa M3 MUIAKOB, B TOM YHCIIC B

WX TIOBTOPHOMY X H O K 0 H cpene
HCIIONB30BaHMIO0, a Peammzamus (heppocmaaBHOTO IraKa MOTPEOUTEIAM
B cinydae [IpuMeHeHNE YMAaKOBKM CYXOH IBUIM Ta3004YHCTOK B MSTKHE

HEBO3MOXXHOCTH — KOHTEHHEPHI TSt npoaaxu NOTpeOUTEIIM

BTOPUYHOU HX

O0€e3BOKUBAaHUE LIJIAMOB

nmepepadOTKH TN

yruiaunzanuu

6. LlBeTHas MeTamyprus

K
N aTeropus

onepauui

2

TexHonornueckue
onepanuu

XuMuueckas
OYHCTKa
pacTBOpOB
METaJIJIOB

ITepepaboTka u
ynajaeHue
OTXOJI0B

Hannqune JOCTYIHBIC TEXHOJIOTUH

3

TxaneBbIl QUIBTP, TOPSUNI IIIEKTPOCTATUIECKUH QUIABTP M IUKIOH. YTONBHBINA QUIBTP
Joxurarens (BKIIIOYAs OXJIQXKICHUE IS TUOKCHHA). MOKpBI HITH TTOITycyXoi cKpy0oep.
I'muao3emuslii ckpy0Oep. Boccranomnenne xmopa. OUTHMH3HpPOBaHHOE CXKUTAHUE.
l'openka ¢ Huzkum NOx Oxucnsronuii ckpy00ep. YiaBinBaHWe W yTHIH3AIHS CEepPhI (
kouBepcusi SO2). OxnaanuTenb, BIAKHBI KepaMUYeCKUH (GUIbTP, aJcopOlus W3BECThIO/
yriaem W TKaHeBbIH (uibTp. ['epMmernsanus meded WM JPYyrUX TEXHOJIOTHYECKUX
yctaHOBOK. CHMIXKEHHE JI0 MHHHMyMa IIepeMellleHHe MaTepuajoB MEeXAy
TEXHOJIOTHYECKMMHU mpoueccaMy. Cucrema BBITSDKKM W IBUICYJIABIMBAHUS Ul cOopa
JIbIMa, 00pa3yromerocs IpH IEPEHOCEe WM BBITyCKE PAacIUIaBIEHHOTO METallla, ITelHa
WUIH IIUTAKA.

[lepmaHraHaTHasg OYMCTKA OKCHJA MBIbSKA U CYpbMBl NPH pa@UHUPOBAHUM LUHKA/
CBHHIA. JloxuraHue, KOHASHCAUUs WK cyxas abcopouust cmon. lllenounoit ckpy6oep.
Oxucnenne HCN nepekuchio WU TUIOXJIOPUTOM.

ITepepaboTka OTXOJOB /I BOCCTAHOBJIEHHA MeTamiaoB. [lepepaGoTka 0oTXomoB s
NPUMEHEHUs B KadyecTBE CTPOMTEIbHOTO MaTepuana. OOe3BpeXMBaHHE TOKCHYHBIX
coequHEeHUN. BoccTaHoBIEHUE SHEPIrUM My TEM: HCIOIb30BaHNS PEAKIIMOHHOIO TeIa I
IUTABKM MJIM OOXHWra KOHIIGHTPATOB WM IUIaBKM METauIooMa B KOHBEPTEPE;
UCIIOJIb30BAHUS TOPSYMX TEXHONOTMYECKHX Ta30B U CYLIKH 3arpy304HBIX MAaTEPHANIOB;
IIPEIBapUTEIbHOIO HArPeBa 3aBAJIKU IIPHU IIOMOIIM 3alaca SHEPrUM NEYHBIX ra3oB WM
ropsiuux ra3oB U3 JPYroro MCTOYHMKA; MCIIOJb30BAHUS PEKYNEPAaTUBHBIX I€YEH WU
NpeBapUTEIbHOTO HarpeBa BO3JyXa JUIl TOPEHUs; HCIIOJIb30BaHUS 00pa3yroIIerocs
yrapaoro raza (CO) B kauecTBe TOIUIMBA; HAarpeBaHUsI HIEJTOYHBIX PACTBOPOB TOPSIMMHU
TEXHOJIOTUYECKAMU ra3aMH WM KHUJIKOCTSIMU; HCIIOIb30BaHMs IIaCTMACC, COAEPIKAIINXCS
B HEKOTOPBIX BHUIAX CBIPbS, B KA4eCTBE TOIUIMBA, HMPH YCIOBHH HEBO3MOXXHOCTHU
BOCCTAHOBJIEHHSI XOPOLIETO KayecTBa IUIACTUKA M OTCYTCTBHS BBIIEICHHS JIETyYHX
OpPraHUYECKUX COCIUHEHUHN U TUOKCUHOB; UCIOIb30BaHU JIETKOM OTHEYIIOPHOM KEPAMUKH
TaM, TJie 3TO IIPUMEHUMO.



6.1. HpOI/I?)BO,HCTBO TJIMHO3EMa METOAOM IMOCIICA0BATC/IbHO-TIAPAJIIICIBHOT'O BapUaHTa Baﬁepa-CHCKaHHH

6.1.1. MuHIMH3anus SMUCCHIA B aTMOC(EPHBII BO3IYX

CHUuXeHHe
HETaTUBHOIO
BO3JICHCTBHUSA Ha
OKpY’KAIOITy IO
cpeny mpH
MMOJATOTOBKE
CBIpbSA

CHuxeHHe
HEraTHBHOTO
BO3JIEHCTBUS NIPU
nepepaboTke

2 OokcuTa 70
MOJydeHHUs
MPOyKINOHHOTO
ruzapara u (mocie
KaJIbITUHAIIAHN )
TJIMHO3EeMa

OcymecTBieHHE KOHTPOJIA NOCTYyMamero CBIPBS.
Opranusanys BO3yX000MeHa B TEIUISIKE ITPH 000TpeBe, MOCTYMAIONINX BarOHOB C CHIPbEM
B XOJIOJJHOE BpeMsI T'0/1a, IT0 3aMKHYTOMY IIHKITY, TIPH KOTOPOM IIPOXYKTHI TOPEHHS Ma3yTa
B aTtMocdepy MPakKTUYCCKHU He MOCTYMAaroT.
O6opyznoBaHHE KOMIUIEKCOB BarOHOOMPOKUABIBATENCH YKPBITUSIMH M CHCTEMaMH
aclupalMM C YJIOBOM IbUIM B IICHHBIX amlaparax M TPYNIOBBIX MHKIOHAX.
YKpBITHE MECT NEpPECHIIOK M O00OpYIOBaHHs OTIEJIEHUS CPEJHEro JpoOJIeHUs
aCIHMpalMOHHBIMH KOXXYXaMH C YJIOBOM IBUIM B NEHHBIX almaparax MU TPYIIOBBIX
I M K J O H a X

Bribop Mecra pasmemieHHss OTKPBITBIX CKJIAJ0B B 3alIMIICHHOM OT BETpa MeEcCTe.
YKpbITHE Y3JI0B MEPECHITIOK OTKPHITOTO IMUXTOBAIBHOTO ckiana. O6opynoBaHuE y3II0B
MEPEChINIOK CHCTEMaMU acHUpaldd ¢ OYMCTKOM BO3AYHIHOW cMecu B
NUKIOHAX-IPOMBIBATEIAX CHUOT.
Bri6op ontumanbHOro BapuaHta (POPMUPOBAHUS CKIIAJIOB YCPETHEHUS C MaKCHMaJIbHOM
CTENEHBbIO yCpeJHEHUs Mo KpemHeBoMy wMmoayimwo, C02, SO3 wu Cop.
YkpbITHE 1 000pyJOBaHHE MCTOYHWKOB BBIJECICHHS BTN CKJIQJAOB YCPETHEHUS CBHIPHS
CHCTEMaMH acTMpPAalH C YCTAHOBKAMH TBUICOYHCTKH — CKPYOOEpHI, IIUKIIOHBI, ICHHBIE
ammapaT H

Brirpy3ka coasl B mIpHeMHBIE OyHKEphl B 3aKpbhITOM acnupupyemMoil Kamepe.
HckimoveHre oTepy co/ibl M MOCTYIUICHUE MBIIH B aTMOc(epy 3a CUeT OCHAIIIEHHUS CHUIIoca
COJIbI PYKaBHBIMH (DHIIBTPaMHU.

[Tpuem u pazmon OOKCHTa B cpele INENIOYHOTO O0OPOTHOTO PAacTBOpA B CTEPIKHEBBIX
M € JJ b HHU I a X
HpI/IMeHeHHe CXEMBI BbIBOJIA KEJIC3UCTBIX MECKOB B LECJIAX BbIBOJAa BPCIHBIX an/IMeceﬁ

OokcuTa nu3 TEXHOJTOTHYCCKOIO npounpecca.
BBICOKOTCMHCpaTypHOG BhIIICJIAaYUBAHHUC CLIpOI>'I MMYyJbIIBI.
CFyH.[CHI/Ie u INIpOMBIBKaA BbIH.[eJ'Ia‘IeHHOﬁ NyJIbIIBL.

I[IpumeHenne cxeMmbl mpssMON (UIBTpamuM KpacHOTO OUIaMa B 3 CTagum.
dunpTparus aTlOMUHATHOTO PACTBOPA Ha JIMCTOBBIX BepTUKAIBHBIX QruibTpax (JIBAXK u
M B X )

OuncTka aMIOMUHATHOTO PAacTBOpa IIOCHE Iepesena CryIIeHHs Ha y3ie KOHTPOIbHOM
bunsTpanumu

OxnaxxaeHue aJlOMUHATHOTO PacTBOpa B CAMOMCIIAPUTENSAX 3@ CUET €ro BCKUIIAHMSI MO

BAKYyyMOM (mepen IeKOMMOO3HUIuei).
BrikpyTka ruapaTa U3 aTfOMHHATHOTO PacTBOPa, 00paboTKa ero Ha y3Jax KIacCH(pUKAIIH,
CrTyuUeHHus 51 bunbTpanuu.
KonrtponbHas ¢unbTpanus MatodyHoro pactBopa (kuakas (asa, MMOJyuYeHHOTO TOCIie
nepepena CTYIMEHHS .
YnapuBanue pacTBOpOB nyTeM Harpesa mapom.

HpOKaJ’IKa ruapara B ne4ax KaJblIUHAOWU € TOJTYHYCHHUEM KOHCHYHOI'O MMpoOAyTa — INIMHO3EMa

prLITI/Ie nuTaTeae U MecT TNEPECHINIKU IMUXTHI ACIIUPAIITMOHHBIMH OTCOCAMHU C OYHCTKOMH

oT IbIIHN C NMPUMCHCHUCM Ta3009YHUCTHBIX YCTAaHOBOK.
OCHaH_IeHI/Ie nmeueH KaJbIIMHAIUH NBIJICOYUCTHBIMHA YCTaHOBKaMH.
BOBBpaT B HpOH3BOZ[CTBeHHLII71 nponecc yJ'[OBJ'IeHHOﬁ IIBIJIN.

OuncTka 3arbUIEHHOTO TPAHCIIOPTHOTO BO3yXa M BO3yXa C MECT OTIPY3KH ITHHO3EMa B
KOHTEHHEPH CHCTEMaMH Ta3004YHUCTKH.
BHenpenne ABTOMaTH3UPOBaHHBIX CHCTEM MOHHTOPHHIA aTMOC(HEPHOTO BO3/1yXa.

OO6opynoBaHNe MCTOYHHKOB BBIIEIEHUS MBUIM MpPU IIpHEMe HM3BECTHSKA (KOHBEHEpHI,
MecTa TIepPECHINOK, OyHKEepBl) YKPBITHSAMH W aclUpalMOHHOW CHCTEMOH C OYHCTKOH
MBIIEBO3 Iy IITHO R cMecH B MEeHHBIX anmapaTax.



1

CHUXeHHe
HETaTUBHOTO
BO3JICHCTBUS NIpU
nepepaborke
KpacHOro Iuiama
BeTBU baiiepa ¢
I € IT b IO
JIOTIOTHUTEITFHOTO
W3BJICYCHUS
oOKcHAa
aJIOMUHHUS U3
nraMa u
KOMIICHCAIIHH
MOTEPh MIETOUH

BI)I60p OIITUMAJIBHOI'O COCTaBa I/ICXOﬂHOfI HINXTHI, O6€CH€‘II/IBaIOHII/II71 OINTUMAJIbHEIN
XHMHAYECKUI COCTaB CIICKa, B LCIAX AOCTHXKXCHHA BBICOKHX IoKa3ateyicii H3BJICUCHUS
OKCHIOO0B AJTFOMHUHU A u HaTpUuia B mpouecce BhINICIaYUBaHUA CIICKa.

OcymniecTBIIeHUE BBIBOJA KEITe3UCTOU bpakoun O6okcura.
BricokoTemmneparypHas mnepepabOTKa HIMXThl B TPyO4aThIX BpalaoIIMXCs Iedax
CIICKaHUuA C OCJIbIO JOU3BJIICUYCHU A MOJIC3HBIX KOMIIOHCHTOB.
Tepmuueckast 00paOOTKa IIUXTHI 110 JUIMHE BpallAOMIeWcs MeYd B CIETYIONUX
TeMIOnepaTypHBX 30HAX:
- CYMUIDbHaaH 30Ha;
- 30Ha KalbOHUHAOUU;
- 30Ha CHeKaHUAI,;
- 30Ha OXNTaxXIeHHUSH .

[Tpumenenue crocoba criekaHus, MPeAyCMaTPUBAIOLIETO 110/1a4y PAacIbUICHHOW BIIQKHON
IMIMXTHI BO BPAIIAIOIIYOCs II€Yb HABCTPEUy ra30BOMY IOTOKY MPOJYKTOB TOPEHHMS TOILIMBA
, C IETbI0 WHTCHCH()MKAIMU CYIIKA WM TOBBIIICHHS CTCICHH HCIOIb30BaHHS TeIla.
BrinienaunBanue creka B TPyO4YaTOM BBIIENAYNBATENIe KPEIKOW BOJIOW IO NMPHHIHITY
OpOTHBOTOKAa B  [eJiX IepeBojJa  allOMHHAaTa  HATpUs B pacTBOP.
Hcnonp3oBanue (GIOKyISHTA IIsI HHTCHCHU(HUKAIIMK MPOIECCa CIYIICHUS W OCBCTICHHS
CIUBaA CrycTUTEeNeH.
[Tomaua B pacmpenenuTeNbHYI0 KOPOOKY CTyCTHUTENs MaTOYHOTO HIM O0OOpOTHOTO
pacTBOpa U3 THAPOMETALTYPIHYECKOTO I1eXa B LIEJISX MOBBIIICHUS KayCTHIECKOTO MOJTYJIS
pacrTBOTJpa

M3MmenpyeHne CIIEKOBOrO HIJaMa B CTEPXKHEBBIX MEJBHHIAX C IIEIbI0 JOU3BIICUEHHS
HONEe3HBIX KOMIOHEHTOB u3 cmeKa.
I[Ipumenenue CXEeMBI BBIBO/1A "ceporo niama'.
O0eckpeMHUBaHME  aJIOMHMHATHOI'O  pacTBOpa B  aBTOKJABHEIX  Oarapesix.
OcyniecTBIeHHE IIPEABAPUTENLHOIO IIOAOTPEBa AJIOMHHATHOTO pacTBOpa Iepen
ABTOKJIABHBIM O0CCKPEMHHBAHHEM MAapOM CaMOHMCIApeHHs aBTOKJIABHOW Oarapem.
IIpumeHeHne cxeMbl IyOOKOr0 OOSCKPEMHHBAaHHS YacTH CIMBA CIYCTUTENEH B LENsIX
HOAHATHUSA KPEMHHEBOTO MOy OTGUIBTPOBAHHOTO pacTtBopa.
OCHaH_IeHI/Ie Meye CIeKaHus CHUCTEMOM OUYMCTKH JAbIMOBBIX T'a30B OT TBEPJAbIX YaCTHII.
BosBpamienue yiIOBICHHON TEXHOJIOTMYECKOH IBIIM B TEXHOJOTMYECKUH Ipolecc.
I[Ipumenenue CUCTEM BOJOOOOpPOTOB.
Hcnonb30BaHKe OCBETICHHON BOJBI CO [INTAMOHAKOIUTENS B IIPOM3BOJICTBCHHOM IIHKJIC

6.1.2. O6parieHue ¢ 0TXOAaMU

Munnmuszanus
pa3MemIeHus
OTXOI0B

Bo3sBpamieHre B mporecc MOATOTOBKH CBHIPhSI OCTATKOB M3BECTH (IIPEACTABISAIOT COOOM
IIJIaM U3BECTHSIKA, KOTOPBII 00pa3yeTcsi MpH yJI0BE MBLUTH B MOKPBIX MBUICYJIOBUTENSX MIPU
nepepaboTke H3BECTHSKA).
BosBpaiiieHre OTXOMOB KpPacHOr0 OOKCHTOBOrO IIaMa B MpPOIECC MPOU3BOJACTBA
rIMHO3€EMa THAPOMETANIYPTUICCKOTO mexa.
BosBparmienne OTXOMOB TPOU3BOACTBA TJIMHO3€Ma THIPOMETALTYPIHUSCKOTO IIeXa.
[Mepenavya crenuaIM3upOBaHHBIM OPTraHU3ANUAM OTXOJOB (DYTCPOBKH M OOMYPOBKH
TEPMHUUYCCKHX YCTAaHOBOK.
ObGecnieuenne 0e30MacHOTO OOpaIIeHHWS C OTXOJAaMH C MOMEHTa WX 00pa3oBaHHUS B
COOTBETCTBUH C TPEOOBAHUSIMH IKOJIOTHUECKOTO 3aKOHOIATEIbCTRA.

7. XBOCTOXPaHWIHUIIA U OTBAJIBI

Kareropus
onepauui

2

Hannyqnme JOCTYIHBIC TCXHOJIOTUHN

3

[ToBTOpHOE WCIONB30BaHWE OTpaboTaHHON BOABL. COOpYyXEHHE OTCTOWHHUKOB IS
OCaXJIECHMS 3POAMPOBAHHBIX 4acTull. HeWTpanmuzanus ILENOYHBIX OTXOLOB CEPHOI
KHUCJIOTON HWIIH YIJIEKUCIIBIM Ta30M. yCTpaHeHI/Ie MBbIIIbsKa W3 MIaXTHBIX BOJ MYTEM



1.

2.

6.

COpocH B BOoIy

Boprba ¢ nmrymom

[IpoexTupoBanue
IaMObI

CTpOUTEeIBCTBO
JaMOBI

OKcrmryaTanus
JaMObI

OTCcTOHHBIN
BOJIOEM

CoopyxeHus i
yoaJIeHHS |
00e3BpeKUBAHI
XBOCTOB U
mycToil mopoas! (
oTBasa)

noOaBICHUS COJNeH xkene3a. JIs OYMCTKYA KHUCIOTHBIX CTOKOB: JOOABJICHUE M3BECTHSKA (
KapOOHAT KanbIUs), THAPATHOW W3BECTH WM HETalICHOH W3BECTH; JOOaBIICHHE
kayctuueckoi conpl st JKII ¢ BEICOKMM cozep:kaHHEeM MapraHiia; acCUBHAas OYUCTKA!
OTKPBITHIE W3BECTHSIKOBBIE KaHAJBI/OECKICIOPOTHBIE H3BECTKOBEIE CTOKH; BOJIOCIHBHBIC
KOJIOJIIIBI.

Hcnonb3oBaHne HENpEphIBHO pabOTAONIMX CUCTEM (HampuMmep, TPaHCIOPTEPOB,
TpyOOIIPOBOIOB), 3aKJIIOYEHIE PEMEHHBIX IPUBOAOB TPAHCIIOPTEPOB B KOXKyxH. Coznanne
CHavaja HapyXHOTO OTKOCa OTBaja, a 3aTeéM MEPEeHOC HAKIOHHBIX IUIOCKOCTEH H
BBIEMOYHBIX YCTYIIOB BO BHYTPEHHEE IIPOCTPAHCTBO OTBAJIA, HACKOJIBKO 3TO BO3MOKHO

Hcnonp3oBanue uisi pacueTa BBICOTHI aBapUITHOrO cOpoca AamMObl HU3KOW OMACHOCTHU
3aTomieHuss onuH pa3 B 100-netHuii nmepuon. Mcnonp3oBaHue Juisi pacdyeTa BBICOTHI
aBapuifHOTO cOpoca JaMOBI, BEICOKOW OIACHOCTH 3aTOIUICHHUA - oauH pa3 B 5000-10000-
netHnid nepuon. OLeHKa pHCKa CIHUIIKOM BBEICOKOTO ITOPOBOTO MABJICHUS M KOHTPOJb
MOPOBOTO JABJIEHUS TIPU BO3BEIECHWU YacTeil AaMObl M Ha MPOTSHIKEHUU BCETO MEeproaa
CTPOUTENBCTBA

CHsATHE TUIOJOPOJHOTO CIIOSl TOYB C yJacTKa CTPOUTENLCTBA. BBIOOp moaxonsimero
CTPOUTETHHOTO MaTeprala Uil CTPOUTEIHCTBA 1aMOBI, HE TEPSIFOIIETO CBOM TEXHUIECKHE
XapaKTEPUCTUKH TI0J BO3ACHCTBUEM SKCIUTyaTallMOHHBIX HArpy30K M KIMMAaTHYECKHX
ycnoBuil. Vcmonp30BaHHE NPH CTPOUTENBCTBE METOAOB BOCXOJAIIET0 IMOTOKA IPHU
CIEeIYIOIUX YCIOBUSAX: OUYEHb HU3Kas CEHICMOONMAaCHOCTh MECTHOCTH; NMPUMEHEHHUE IJis
cTpouTenbcTBa AaMObl mo MeHbiied mepe 40-60 % Bcero XBOCTOBOro MaTepHalla,
nmeroniero pasmep yactun 0,075-4 MM (He MpUMEHSETCSI IPH 3aryIIEHHBIX XBOCTax);
Hcnonb30BaHue MpU CTPOUTENBCTBE METOJA HUCXOMASILErO IMOTOKA INPU HAIWYUHU
JIOCTaTOYHOTO KOJIMYECTBA CTPOMTEIBHOTO MaTephana A AaMObl (HampuMmep, XBOCTHI
WIM OCTaTO4Has mopoxa). Vcmonp3oBaHHE MPU CTPOUTEIBCTBE METOJA IICHTPAIBbHOM
JIMHUY NIPY HU3KOHM CEMCMOOIIACHOCTU MECTHOCTH.

ObecrieueHne BO3MOKHOCTH OTBOJIA CITyCKaeMOTO B OTCTOMHEIM BOJOEM IIOTOKA B IPyTroe
MECTO B CIy4ae BO3ZHHKHOBEHHUs aBapuiiHON cuTyanuu. O0ecrnedeHne yCTaHOBKaMU JIJIst
aJbTepHATHBHOTO cOpoca, BO3MOXHO, B JApyroil BomoeM. ObecneueHne
JIOTIOJTHUTETIFHBIMH CITUBHBIMHU YCTaHOBKaMH (HaIlpUMep, IIPHU aBapUHHOM TIEPETIOHECHIH)
W/WITH Pe3ePBHBIMU HACOCHBIMHU OapKaMu JUIsl aBapUHHBIX CHTYaIMi, KOTJja yPOBEHb BOJIBI
B BOJIOEME JIOCTUTAET OTMETKH MHHMMYMa HaJIBOIHOTO OopTa. M3MepeHue nepeBiKeH s
MOpOA TTyOMHHBIMH MHKJIMHOMETPAMH M TTOJyYeHHE CBEJECHUH O COCTOSHHH MOPOBOTO
napinenus. OOecrieueHUEe COOTBETCTBYIONIETO JpeHaxa. BeaeHue 3amuceil npu
MPOCKTUPOBAHUHM W CTPOUTENBCTBE C BHECCHHEM BCeX OOHOBICHHI/M3MEHEHUH.
CoOmroieHne WHCTPYKIUU 10 TOAAEPKaHUI0 O€30MacHOCTH AaMObl B COYETAaHUHU C
HE3aBUCUMBIMU ayJUTaMU.

Hcnonb30BaHie BOJOCIMBA B €CTECTBEHHBIH TPYHT JIS BOJOEMOB, HAXOIAIIUXCS B
JIOJIMHE ¥ BHE JONUHBI. Vcmonb30BaHue BOJ03a00PHON OAllHA B XOJIOJHOM KIMMATE C
MOJIOKHUTENILHBIM BOJIHBIM 0aJaHCOM JUIsi OTTOPOXKEHHBIX BOJOEMOB. Vcronb3oBaHue
BO/103a00PHOT0 KOJIOAIA B TEIUIOM KJIIMMAaTe C OTPHUIATESIIbHBIM BOIHBIM OagaHCOM IS
OTTOPOXECHHBIX BOJIOEMOB €CJIU TOICPIKUBACTCS BBICOKHI PabOYMil HAJBOIHBIH OOPT.

OTBOJ €CTEeCTBEHHOTO BHEIIHEro croka. IlepepaboTka XBOCTOB M IIyCTOM MOPOIBI B
Kapbepax. [IpoBeieHre IPOTrPEeCCUBHOIO BOCCTAHOBIICHHUS/ PEKYILTHBAIIUN TPYHTA

Habmronenue 3a xBoctoxpanunuiiem/qamboii. Habmronenue 3a ypoBHeM Boabl. KoHTpois
KayecTBa M KOJIMYECTBa II0TOKA, IpOcadMBaloIerocs ckBo3b namOy. HaOmiomenue 3a



10

11

N

Kontpons
YCTOMYUBOCTH

IIpenynpexnenue
U JIMKBUJALHUS
MOCIEACTBUN
aBapuit

YMmeHnbuieHue
30HBI c
HapyILIEeHHOH!
OKpy>Karomien
cpenoit

3akpsITHE U
nocJieyro1as
o0paboTka

FCOMCTpI/Ieﬁ BCCX JJICMCHTOB. KOHTpOJ'IB IMMOPOBOro AaBJICHUS. KOHTpOJ'IL CEMCMHYHOCTH.
KOHTpOJ’IL JAUHAMUYCCKOI'0 MOPOBOI0 AABJICHHUA U PA3KMUIKCHUA. MexaHnka TPYHTOB.
BPI3yaJ'ILHBI€ WHCIIEKIINHU, HE3aBUCUMBIC ayIUTHI.

ITnanupoBanue MeponpusATHM Ha ciydail aBapuu. OLEHKa aBapUMHBIX CUTyalUH U
MEpOTPUATHS IS TMKBUAAIMHK TiocnencTBuii. Habmonenue 3a Tpy6onpoBoiamMy.

PaccmoTrpenne oOpaTHON 3aChINKHM KaK OJHOTO U3 YCIOBUH pa3paboTKH MECTOPOKICHUH.
Hcnons3oBanue ONM3IEkKANIMX OTKPHITHIX BEIPAOOTAHHBIX MPOCTPAHCTB, TOCTYIHBIX IS
00paTHOM 3aChINKH. 3aCHINKa OOJBIINX OUYUCTHBIX 3200€B (BBIEMOYHBIX KaMep) B IIAXTax.
HccnenoBanue BO3MOXHOCTH UCIIONB30BAaHHUS XBOCTOB U TOPHBIX NTOPOJT

Pa3paboTka TUIaHOB 3aKphITUS W TOCiHenyrolied oO0pabOTKM BO BpeMsl CTaIuid
TUTAHUPOBAHMS W OKCIUTyaTallly, BKJIIOYash OLIEHKH CTOMMOCTH, @ 3aTeM UX OOHOBJICHHUE
coyctst Bpems. i1 BceX NMPOM3BOJCTB, I'Zle NPUMEHSETCS BBIIIEIaYMBaHUE 30JI0Ta C
WCTIONF30BAHNEM IMAHWMAA, CHI)KeHHE Hcmonb3oBaHus CN4 myTeM NIpUMEHEHUS:
CTpaTeTHH SKCIUTyaTalluy, HAIPABICHHBIX Ha CHIDKCHHE 10 MHUHHMyMa J00aBICHHE
[IUaHU/A; aBTOMATUYECKOTO KOHTPOJS LUAHMAA; MO BO3MOXHOCTH, NPEIBAPUTEIHHOM
00pabOTKK NEPEKUCHIO; PA3PYIICHHUS OCTABIIUXCS CBOOOIHBIX [THAHHU/IOB MIEPE/] CITYCKOM B
oTcTOHHMK. [IpuMeHeHMe clienyromuX Mep Oe30MacHOCTH: HCIOJIb30BaHHE CIoco0a
paspyleHns [IMaHuAa ¢ HMPOM3BOAMTEIILHOCTBIO, BJIBOE MpEBHIIIAIONICH (hakTHUECKHUE
TpeOOBaHMS; YCTAaHOBKAa PE3EPBHON CHCTEMBI il J00aBICHUS W3BECTH; yCTaHOBKA
PE3EpBHBIX CHJIOBBIX T€HEpaTopoB. J[Is BceX TIMHO3EMHBIX 3aBOJOB: B IEPHOA
9KCIUTyaTallil - HEIOMyIIeHHne cOpoca CTOYHBIX BOJ B ITOBEPXHOCTHBIE BOJBI, 3TO
JIOCTUTAeTCsl MOBTOPHBIM HUCIIOJIb30BAHUEM MPOU3BOJICTBEHHOW BOZBI Ha 3aBOJIE MOCIE
OYHMCTKH; Ha CTaagud OOpabOTKM IMOCJC 3aKphITHSA: OYHCTKA TMepes cOpocoMm
MOBEPXHOCTHOT'O CTOKA U3 COOPYXKEHUIT JIUIsi 00€3BPEIKMBAHUS XBOCTOB M TOPHBIX MOPOJI,
MIOKa XUMHUYECKHI COCTaB He OyJeT COOTBETCTBOBATH KOHIICHTPALHMSM, IIPHEMIIEMBIM IS
cOpoca B TIOBEPXHOCTHBIE BOJIBI; TIOAEP)KKA TOABE3AHBIX JOPOT, IPEHAKHBIX CHCTEM H
PaCTUTEIFHOTO MTOKPOBa (BKIIFOYAsT BOCCTAHOBJICHUE PACTUTEIHHOCTH, €CIIA HEOOXOANMO);
MpOJIOJDKEHHE oTOOopa mpoO TpyHTOBBIX Box; g BCeX YTONBHBIX pa3paboToK:
npenoTBpaiieHue GUIbTpann; 00e3B0KHBaHIE MEIKHX XBOCTOB (< 0.5 MM).

8. XruMHu4ecKasi MpOMBIIUIEHHOCTh

Kareropus JlonomHUTEIbHEIE
. HawmrydmmM goCTynHBIE TEXHOIOTHH
ornepanui MoKa3aTeiu
2 3 4
Paznenenne TeXHUYECKUX 3arps3HEHHBIX W HE3arps3HEHHOW /I0XKIEBOU

C BOJAbI M JPYTUX HE3ArpsA3HCHHBIX BOJHBIX IIOTOKOB. Pa3HeHeHI/Ie

ncrema

6 TEXHUYECKUX BOJI Pa3HOrO THUIIA 3arps3HeHus. Pe3epBHbIE eMKOCTH Jis
cbopa

CTOYHBIX BOJ

aBapHﬁHOI‘O o0beMa 3arpsA3HEHHBIX BOM. Pe3epB BOJbI  OJIA

KommiekcHas
cxema
yIpaBJICHUS
CTOKaMH

noxapoTtymeHus. Cucrema JpeHaka Al OIAaCHBIX W BOCIIAMEHSIOIINXCS
BelIeCTB (HalpuMep, 9TOOBI TPAHCTIOPTUPOBATH WX U3 30HBI OTHS).

Bribop Hambosee panuMOHANBHOW CXEMBI OYHUCTKH CTOKOB C
HCIIOJIb30BAHIEM CTA/IWil: IIEHTPATN30BaHHAsI OKOHYATENbHAs OYMCTKA Ha
OMOJIOTMYECKOH yCTAHOBKE 0 OYHCTKE CTOYHBIX BOJ Ha MecTe (nmainee -
YOCB): nieHTpann30BaHHasl OKOHYATEIbHAS OYHCTKa Ha ropojickoir YOCB
; IEHTPAIN30BaHHAs OKOHYATENbHas OYMCTKA HEOPraHWYECKHX CTOYHBIX
BOJI Ha XUMHKO-MexaHu4eckoir YOCB; neneHTpann3oBaHHas OYMCTKA Ha
JIOKQJIBHBIX OYUCTHBIX COOPYKCHUAX.

B ounmeHHBIX
CTOKaxX Makc.



o

Ctoxu,
cojiepKaiue
HEPTH W

apyrue
YTIIEBOIOPOABI

OMyITBCHH

OuncrTka

0TpabOTaHHBIX
rasoB

Cenapanus HeQTH/BOAB NUKIOHOM. DUIBTpalNHs C HCIOJIb30BAHUEM
IPaHyJIMPOBAHHOTO (PUIBTPYIOIIEr0 Marepualia WM ra30BOd (hIOTaluH.
Buonornyeckas oumctka B ropoackoii YOCB, mubo B oTmenpHOM
OUYHUCTHUTENBEHON YCTaHOBKE.

PaznoxeHne 3MynbCH B MCTOYHHKE WX OOpa3OBaHUS WM YTHIHM3ALUSA
pa3IeneHHBIX COCTaBHBIX KOMITOHEHTOB. JloOaBneHue (pIOKyISTHTOB H/HITH
KOAryJsiHTOB C IOCIEAYIoLledl cenapauuei. YajneHue >SMyJbCUN B
HUCTOYHHUKE UX o6pa303aHM${, IMyTEM OKHUCJIICHUA, HCHAPCHUA C

KOHJICHCAIINEH, COKUTAHUS UITH OMOJIOTHYECKOTO Pa3JIOKEHHMSI.

Cucrema c60pa OTXOIAIINX T'a30B. YIIOBICHUE MBI U TBEPABIX YACTHII:
cemapanus, IUKIOHUPOBAaHUE CyXO€ M MOKPOE€, MAacClIHble W TKaHEBEIE
¢bunbTpsl, anekrpoduibTpel. (CornacHo pasaeny "TernoBbie ycTaHOBKH").
Y 0OBJICHHE JETKUX OPraHUYCCKUX COCAMHCHHHA U JPYTUX KOMIIOHCHTOB:
MOKpasi O4HMCTKa raza (BOJa, KUCJIBIA pacTBOp, IICIOK) JUIsl Tajouia
Bomopona, CI2, SO2, H2S, NH3, oumctka raza c¢ O€3BOIHBEIM
pactBopurenem mist CS2, COS, apcopomust mis CS2, COS, Hg, ounctka
o6uonorndeckoro rasa mit NH3, H2S, CS2, cxxuranune st H2S, CS2, COS,
HCN, CO, yrunmm3amuu XJIOPHCTOTO BOJOpoma, yruim3anus NH3.

conepxxanue YB -
0,05-1,5 wr/m;
Omonormyeckas
MOTPeOHOCTH B
KUCIOpOIe (
BIIKS) - 2-20

CokpalnieHne KOJIMYECTBA JUOKCHHOB C ToMoUbio ¢uiabtpa (
IpaHyJIMPOBAaHHBIN aKTHBUPOBAHHEIM YToJIb) 1ociie 00pabOTKN TONOYHBIM

rasoMm

9. [lepevenHp TEXHOJIOTHI 711 OTPACITH MEPEepabOTKH OTXOI0B

Kareropus

" onepanuit

1

2

Hawnmy4mmme nocTynHble TEXHOIOTHA™®

3

1. OGme BuaBI AEATEIHLHOCTH MIPH TIEPEPadOTKE OTXO/I0B

Opranuzauus

1) mpupomooxpaHHOH

3)

JACATCIIBHOCTH

IIoBblIEHHE YPOBHS
3HaHuil 06 oTX0max

OO6pazoBaHue
OTXOJ0B

Cucrema
yIpaBIeHUS

Hanmaue cuctemsl ynpaBiIeHUs! OKpY Karoled Cpelo; MOArOTOBKA MOTHBIX JaHHBIX MO
9KCIUTyaTaluy (ONMHUCAHUE METOAOB OOpAICHUS C OTXOJIaMH1, IIPETyCMOTPEHHbIE MEPHI
6e30MacHOCTH U T.J.); HAJIMYUE YTBEPKACHHBIX MPOLEAYP YIPABICHUS IPEANPUITHEM
(TexHn4yeckoe oOcHyXHBaHHE, OO0ydYyeHHWEe TepcoHasa, W T.JA.); XOpollee
B3aUMOJICHCTBUE MEXKJYy IPOU3BOIUTENEM U MOJy4yaTelleM OTXOJO0B; HalU4dhe
KBaIM(UINPOBAHHOTO NTEPCOHAIA.

Hannune KOHKPETHBIX JaHHBIX O MOCTYNAIONIUX OTXOJaX (BHI, IPOUCXOXKACHUE, KIace
ONACHOCTU); BHEJpPEHHWE METOJOB TIPEABAPUTEIHLHON MOATOTOBKH OTXOJOB (
XUMHUYECKUH aHaIM3 Npo0, ONpesiesieHne MEeTo/1a NepepadoTKH); BHEAPEHNUE METO/IOB
IpueMa OTXO0J0B (yCTaHOBJIIEHHE KPUTEPHEB NPHEMa, BU3yalbHBIH OCMOTp, IPOBEPKa
COOTBETCTBHS OIHMCAaHUIO); BHEIPEHHE pAa3JIMYHBIX METOJIOB oTOopa mpob (
ompeneneHne PU3NKO-XUMAIECKUX ITapaMeTPOB, YCTAaHOBJICHHE METOAUK 0TOOpa pod
B 3aBUCHMOCTH OT BHJA OTXOJOB); OpraHU3alMi IIpHeMa OTXOJOB (HaIH4He
nmabopaTopuu, CKIaga, YTBEPKICHHBIX NMPOLEAYP MO YHPABICHHUIO IOCTYINHUBUINMHU
OTXO/IaMH).

Hannuwe ananmuza oOpa3yloIuxcs OTXOJO0B (HAUMEHOBAaHHE, KOJIHYECTBO, O0BEM,
MECTO pa3MeIICHUs).

Hanuume crucTteMbl MOHHUTOPHHrA B IpOIECCE MEPEpabOTKH OTXOIOB (COCTABIICHHE
0JIOK-CXEM TPOIECCOB, 3alUCh MPOIECCOB, Hamuuue Oas3bl MAHHBIX);, HATHYUC
00OCHOBaHMIA JIsi CMEIIMBAHUS OTXOMOB (OrpaHHYCHUE M0 CMEIIUBAHUIO OTXOJIOB C
y4eTOM WX BHIA, METOJa OOpalieHHWs ¢ HUMH); HaJudue OOOCHOBAaHWI METOIIOB
pa3/ieneHus/COBMECTHOTO XpaHeHUs1 (XpaHeHUE OTXOJOB B 3aBUCHMOCTH OT Kjacca
OMAacHOCTH); ompeneneHne 3PPEKTUBHOCTH MEePepabOTKHA OTXOJ0B; HaJIMUYUE IUIaHA



5) Pecypcocbepexenue

6) XpaHeHue 0TXO0JI0B

IIpoune wacto
7) mpuMeHseMbIe
TEXHOJIOTUH

CHuUXeHUe
BHIOpOCOB B
aTMocepHBIN
BO3/yX

8)

YupaBienue
CTOYHBIMH BOJaMHU

YupaBienue
00pa3yIOIIIMUCS
0TXO/IaMH

11 IpenoTrBparicane
) 3arpA3HEHUS IOYB

JIelicTBUI IPU aBapHsIX; JOKYMEHTHPOBAHUE HEMOIAN0K; pean3alus MEpOIpUATUil 1o
CHIDKCHUIO LITyMa ¥ BUOpannm; KOHCEpBaIHs 000py10BaHHS.

[MoBeimenue sueprodddekTHBHOCTH (IPUMEHEHNE PHEProcOEpEeraronX TEXHOIOTHH,
pa3paboTka IiaHa MOBBIMICHUS YHEProd(PPEKTUBHOCTH); MOBTOPHOE HCIOIH30BAHKE
OTXO/JIOB.

Hannume OCHOBHBIX METONOB XpaHEHHUS (ONpPEACICHHE MECTOPACIIONOKEHHS

XpaHWIUINA, HPEAOTBPAIIEHHE BO3MOXKHBIX PHCKOB, HAJUYHUE CHCTEM OUYHUCTKH);

MapKUpPOBKa Pe3epBYapOB M TEXHOJIOTHUECKUX TPYOOIPOBOJIOB (YKa3aHHe COCPIKaHUs
U BMECTUMOCTH pe3epByapoB, HX Yy4YeT, Hainuuue Trpaduka TEeXHHYIECKOro

o0ciyXuBaHMA); cOOp U XpaHEHNE OTXO0B; HAIWYNE CUCTEM YIPABIICHHS 3arPy3KOi 1
BBITPY3KOH OTXOJ0B, JJOKAJTU3AIMH OTXOAALINX ra30B, BEITPY3Ka TBEPABIX OTXOA0B Ha
3aKpBITBIX TEPPUTOPUAX C CHCTEMOH BEHTHIIALMHM M OYHUCTHBIM 00OpYIOBaHHEM;

HQJINYME TEXHOJOTHUU MJsl TPECCOBAHUS/CMEIINBAHNUSA YIMAKOBAHHBIX OTXOMOB;

COPTUPOBKA OTXOJI0B MEPEJ XPAHEHUEM.

HpI/IMeHCHI/IC BBITSDDKHBIX BCHTUJIIHNUOHHBIX CUCTEM NOpPpU HU3BMCIBYCHHUU U
(I)I/I.]'IBTpOBaHI/II/I OTXOHAOB; HU3MCJIBYCHUC OTXOAOB B 3aKPBLITBIX YCTAHOBKAX;
HCTIOJIB30BAHUE OYUIIEHHBIX CTOYHBIX BOJ JJIA IIPOMBIBKH.

[TpumeHeHKe 3aKpbIBAIOIINXCS 0aKOB, PE3EPBYapOB U 5IM; IPUMEHEHHE 3aMKHYTOU (
3aKpPBITOI) CHUCTEMBI C YCTPOICTBOM Ul OTBOJA B COOTBETCTBYIOIIYIO Fa300UUCTHYIO
YCTAHOBKY; SKCIUTyaTalysl U 00CITy)KHBaHHE [a300YHCTHTEIBHBIX YCTAaHOBOK; HAJIMYHUE
ra3004YMCTHON YCTAHOBKH JUIS yJaJCHNS HEOPTAaHMYECKUX COCAMHEHMH; MPUMEHEHUE
METOIOB ISl  ONpEAENEeHUs W HpPEeJOTBpPANIEHHS  YT€4eK  Tra3oB;
MeTton aBTOKJIaBUPOBAaHUA (CTEPUIM3ALUHU) - CTEPHIIM3AIMS BOISHBIM NapoM IOA
JIaBJICHHEM C HCIOJIb30BaHUEM COBPEMEHHBIX AaBTOKJIABOB; CHIDKCHHME YPOBHS
BBIOPOCOB JIETYYHX OPraHWYEeCKUX COCTUHEHHH M TBEPJbIX YacTHUIl B aTMOC(HEpPHBIN
BO3YX.

CoxkpamieHre oobeMa HCIIONIb30BaHUS BOJB (IPUMEHEHHE METO/I0B THAPOHU3OIIIIHH,
MIPOBEACHNE NPOBEPKU OAKOB M M, IPUMEHEHUE PCHAXHBIX CHCTEM); OIpeIeieHIe
COOTBCTCTBUA HOKaSaTeﬂeﬁ CTOYHBLIX BOJ le/IMeHHeMbIM CUCTEMAM OYUCTKH,

peanu3aiusi MEpOTPHUATHIA IO MPEAOTBPAIICHUIO COpOCca CTOYHBIX BOJ 0€3 OYHMCTKH;
HaJUYMe TEXHOJNOTHH TI0 HAKOIUICHHI0O CTOYHBIX BOJ; pAa3JCcICHHE CHCTEMBI

BOJIOOTBE/ICHHSI B 3aBUCHMOCTU OT CTEIICHU 3arps3HEHUS] CTOYHBIX BOJ;, HAIUYHE
OETOHHOTO T0JIa Ha BCEH TEPPUTOPUH; cOOP JOKICBBIX BOJ B PE3EPBYapPhI C LENIbIO UX
MOCJICIYFOIIETO IIPUMEHEHHS; IOBTOPHOE HCIIOIh30BAHNE OUMIICHHBIX CTOYHBIX BOJ U
JOXKACBBIX BOJ, CXCIHCBHAas npOBepKa 3(1)(1)CKTI/IBHOCTI/I OYUCTKU CTOYHBIX BOI U
BEJICHUC KYPHAJIa; UCTIHITAHUC OYHIICHHBIX CTOYHBIX BOJ HA COJACPIKAHUC BaKHCHIITUX
3arpsI3HAONINX BEIICCTB; MMOBBIIICHUE HAJCKHOCTH OTICpAIMA TI0 KOHTPOJIKO W OYUCTKE
CTOYHBIX BOJI; OTIpe/Ie/ieHIEe BAKHEUIINX MOKa3aTenel 00pa3yonuxcs CTOYHBIX BOJ,
obecrnieueHnue cOpoca CTOYHBIX BOJ TOJBKO IIOCIE WX OYHCTKH; yMCHBIICHHE

COJIepIKaHMUs 3arps3HSIOIIMX BEIIECTB B CTOYHBIX BOJAX.

Hannuue mnana ynpasieHHs 00pa3yrONIMMHUCS OTXOJaMH; YBEIWYEHUE U TIOBTOPHOE
UCIIONIb30BaHIE MHOTOPa30BOH yITaKOBKH (O0YKH, KOHTEHHEPHI, KAHUCTPBHI, MTOJJIOHBI);
WHBEHTAPHU3ALUsI OTXO0/I0B; TOBTOPHOE MCIIOIH30BAHUE OTXO/IOB.

TexHudeckoe o0CIy)XHBaHUE MTOBEPXHOCTEH HAa MPOU3BOJCTBE (YCTpaHEHHE YyTEUeK U
IPOJMBOB, BEJECHUE KypHaJa); HAaJIW4YMe BOJOHEIPOHUIIAEMOIo IOJIa U APEHAXa;
YMEHBILICHNE KOJINYECTBAa HA3eMHOTO U ITOI3EMHOT0 000PY/I0BaHUSL.

2. Crienmprraeckue BUIBI IEpepabOTKH OTXOI0B

O00CHOBaHHOE
aBTOMAaTHYECKOE
peryJiupoBaHue
TEXHUYECKUX CHCTEM

PerynmupoBanie OHOJOTHYECKHX CHCTEM (YCTAaHOBKA aBTOMATHUYCCKHX JIBEPEH,
OYyHKEpOB ¢ 3aKpbITOW Tojaueii); Pa3neneHue GHONOrMYECKHX OTXOZOB MO BHAAM H
METOJ]aM COPTHPOBKH; NPHMCEHEHHE METOJOB aHadpOOHOTO Pas3lOKEHHS; CHIKCHHE
BBIOPOCOB IIBIIH, OKCHIA a30Ta, OKCHIA CEpbl, OKCHIA yriIepoja, CepoBOAOPOaA H



1)

2)

3)

4)

3)

6)

7)

8)

9)

OMOIOTHYECKOH
nepepaboTKu
OTXOJ0B

Du3nKko-XxuMHISCKast
nepepaboTKa
KUOKUX OTXOI0B

DU3NKO-XUMHUECKas
00paboTKa TBEPBIX
OTXO0/I0B

dusznko-xumMudecKas
obOpaboTka
3arpsi3HEHHBIX TIOYB

OdgncTka
0TpabOTaHHBIX
HeTENpOIYKTOB

Perenepanus
pactBopuTeneit

Perenepanus
0TpaboTaHHOTO
HEUTpanu3aropa

Perenepanus
OTXOZI0OB aKTHBHOTO
yIiIs

ITonroroBka
OTXOJOB  IJIA
HCIIOJb30BaHUS B
Ka4yecTBE TOILJIMBA

IIpousBoacTao
TBEPIOTO TOIUINBA
U3 HEOMAaCHBIX

OTX010B

IIpousBoacTBo
TBEPIOTO TOIUINBA
13 OMACHBIX OTXO/IOB

JETYy4YHX OpraHMYECKUX COEJUHEHMH B aTMoc(epHBI BO3AyX; NPUMEHEHHE
TEXHOJIOTHI MEXaHUKO-OMOJIOTMYECKOM NepepabOTKN; YMEHBIICHHE 3a11axa, aMMHaKa 1
PTYTH TP MEXaHHWKO-OMOJOTMYECKONH NepepadOTKH; yMEHBIIEHHE COACPKaHHA
0011ero a30Ta, aMMOHUITHOTO a30Ta, HUTPATOB M HUTPUTOB B CTOYHBIX BOJAX.

[TpumeHenne (QHU3NKO-XMMHUYECKHX METOOB; OINpEeIesIeHHE JONOIHUTENBHBIX
XapaKTEePUCTUK JKUAKUX OTXOMOB IS WX (DU3MKO-XUMHYECKOH mepepaboTKy;
OTJAENBHOE XpaHEHHE HEHTPaTN30BaHHBIX KOMIIOHEHTOB; PEryJHpoBKa ypoBHs pH B
IPOLIECCe OCAXICHHS METalIOB, OO0E3BOXKHMBAHUE OOpPAa3yIOIIErocs OcaiKa;

IpUMEHEHHEe Mep 0e30IacCHOCTH M Ta30BBIX M3BeIlaTelell B IIpolecce OKUCIICHUS;
CHIDKEHHUE BHIOPOCOB B BO3JIyX BO BpeMsi (GHIbTpAlMU U 00€3BOKUBAHUS; 100aBICHNE
(ITOKYIMPYIOMIMX BEIIECTB NPU KOAryJsIIMU M BBIAPUBAHWU; ITPUMEHEHHE OBICTPOi
OYHCTKH, ITAPOBOH OYMCTKU M OYMCTKH OPOLICHWEM WM MOJ| JIaBICHHEM OTBEPCTHH

(UIBTPOB.

OcymiecTBICHUE MPOBEPKU BBINEIAYMBAEMOCTH HEOPTaHUYECKUX COEIUHCHHUI;,

OTpaHUYCHHUE MOCTYIJICHHUS] OTXO0JIOB Ha MPECCOBAHUE; MPUMEHEHUE 3aKPBITHIX CUCTEM
KOHBEIEpPOB; HATMYKE CUCTEMBl MUHIMHM3AIUU BEIOPOCOB MPHU MOTPY3KE U pPasrpys3Ke;
MPUOPUTETHOE MPHUMEHEHHE MPOLIECCOB KPUCTAIUIM3ALUU WIM IUJIABJICHUS Tepen
3aXOpPOHEHHUEM TBEPBIX OTXOJIOB.

OC}’HICCTBHGHHC KOHTPOJIA 3arpsA3HCHHBIX II0YB; YCTAHOBJICHHEC MNPUTOAHOCTU
NpHUMEHSEMBIX METOJ0B; Halnuule 000pya0BaHuUs A7 cOOpa U KOHTPOJIA; COCTaBIEHHE
0T4eToB 00 A PEeKTUBHOCTH TIpoIlecca.

OcyniecTBieHHE KOHTPOJIA MOCTYMAIOMETO MaTepHuaia; MpPOBEpKa HAIWIHSI
XJIOPCOAEPKALIUX COSOUHEHUH M MOMUXJIOpOM(EeHHIOB; IpIMEHEHHE KOHICHCAIIH
ra3oBoi (aspl B YCTaHOBKE /Ui HENPEPHIBHOW pPaBHOMEPHOW JAMCTUILISINH;
YMEHBIIICHHE BBIOPOCOB IIPH MOTPY3KE W pasrpy3ke TPaHCIOPTHBIX CPEICTB;
UCIOJb30BaHUE TEPMHUECKOTO OKHMCICHMSI; HCIIOJIb30BAHUE BAaKyyMHOH CHCTEMBI;
UCIIOJIb30BAaHUE OTXOAOB, OO0pPa3yOUNMXCSd NpPH BaKyyMHOH JIUCTHIUISILINM;
WCIIOJIb30BAHME TIPOIecca ITOBTOPHOHW MEPETOHKH OTPaOOTaHHBIX HE(PTENPOAYKTOB;

CHIDKCHHUE COZepKaHns He(TEPOLYKTOB U (DEHOIOB B CTOYHBIX BOJAX.

KonTtpoms nmoctymaromiero MaTepuanna; BIIapUBAaHHE OCTATKOB.

[TpumeHeHne pykaBHOTO (PUIIBTpa; MPUMEHEHHE CUCTEMBI OYHCTKH OT OKCHJIA CEPBI.

Ocy1iecTBieHHE KOHTPOJISI KAa4yecTBa; MPUMEHEHHE PETCHEpALuy Ul NepepadboTKH

TEXHHUYECKOTO YIJIsl; IPUMEHEHNE KaMep JJIsl pETCHEPAIH IPUTOTHOTO [UIs IPOLYKTOB
MHUTaHUS ¥ MUTbEBON BOABI AKTHBHOTO YIJIS; IPUMEHEHHE Ta3004YHCTHBIX YCTAHOBOK;

HAJINYHUE OYHCTHBIX COOPYKEHUH CTOUHBIX BOJ.

Hepenat{a HUMCIOINXCA JAHHBIX O COCTaBC TOIUIMBA, MPOU3BCACHHOI'0 U3 OTXOHOB,
HalIW4Yue CHCTeMbl oOecreueHus KadecTBa I TapaHTHUU XapaKTECPUCTHUK
IMPOU3BEACHHOI'0 TOIUIMBA; IPOU3BOACTBO PA3JIMYHBIX BHUAOB TOIJIMBA U3 OTXOJOB;

HaJIM4YMC OYHNCTHBIX coopymeHHﬁ CTOYHBIX BOJI.

BusyanbpHas IpoBepka IMOCTYNAOIIMX OTXOA0B; IPUMEHEHUE MarHUTHOI'O cenaparopa
JUI YEpPHBIX METaUIOB U Celaparopa s LBETHBIX METAJIOB; HCIOJIb30BAaHUE
TEXHOJIOTUY CIIEKTPOCKOIIMH JUIsl COPTUPOBKU ILUIACTUKA.

VY4er yrpo3sl BOCIUIAMEHSIEMOCTU B NPOLECCaX CYUIKM M HArpeBa; OCYIIECTBIICHUE
MPOLIECCa CMEIIMBAHUS B 3aKPBITHIX TIOMEMICHHSX MPU HAJIMYUK CHCTEM BEHTHJISLNY;
IpUMEHEeHNE (GUIbTPOB IS YJIABIMBAHMS 3arPA3HAIONINX BEIIECTB.



12 TIpoussoacTso IIpumeHeHMEe TETOOOMEHHIKA, HE BCTPOCHHOTO B 0aK, P HATPEBE JKUAKOTO TOIUIABA
) KUAKOTO TOIUIMBA M3 ; O0ECIICUCHUE OHOPOTHOCTH KUIKOTO TOTLTHBA.
OINACHBIX OTXOJ0B

[IpumeHeHne MeXaHMYECKOW MJECTPYKIHH W TEPMHYECKOW cTepmim3anuu  (
MPOTEWHOBBIA JIM3UC) MPU TEMIIEpaType W JaBJICHHH BHYTpPH paboueil kamepsl B.

O06e3BpexuBaHUe
P Marsie 1036l B30phI3rHBacMoro B kamepy pactBopa NaClO mis obOecrieucHUs
MOTEHIIHATbHO
0e30mMacHOCTH PabOTHI C OTXOJAMHU JIO IOJTHOTO WX OOC3BPCIKUBAHUA, yIATICHHUS
13 uHpUUIUPOBaHHBIX N .
HEXKeJTaTeNbHBIX 3aI1aX0B, MOTHON cTepriu3anuu dakTepuuaHsM mapoM (C120) Beei
MEIUITUHCKUX
CHCTEMbI KaHaJIOB M BHYTPEHHETO MPOCTPAHCTBA 000pymoBanus. [locie mepepaboTKu
OTXO0JIOB

MEIUIMHCKUX OTXOJOB IOJIy4aeMblid MaTepHall, CyXas, CTEpUJIbHAs, HKOJIOIMYECKH
Oe3omacHasi, TOMOTE€HHasl Macca, OTpasisieTcsl Ha 3axopoHeHue Ha [Tomuron THO.

KamuenpoOwmika s

14 OCTOHHBIX u HPO6H€HI/I€ 6CTOHa, CTPOUTCIIbHBIX OTXOA0BC LECJIbIO MOJYYCHUS H.I66H$[ 1 KPOLICHHOI'O
CTPOUTEIBbHBIX MaTepuraia a1 UCIIOJIB30BaHU B KA4YE€CTBE CTPOUTEIIBHOI'O MaTE€pHrasa.
OTX010B

Poropnas npobuika

N3MmenbueHne ApEeBECHBIX OTXOIOB B JPEBECHOE CHIphe IS JalbHEUIIEero
15 nns apeBecHBIX

HCTIONBb30BaHUS.
MaTepHalioB
16 I[Ipumenenue Jnst 06e3BoXkMBaHus Miia, 00pa3yeMoro Ha KaHaJTH3alnOHHO-OYNCTHBIX YCTaHOBKAX, U
npecc-QUIbTPOB JayIbHeHIe ero yTuin3amum.
3amper Ha 3aXOpPOHEHHE MU e BHIX OTXOJOB

OOpamienue ¢
NUIIEBBIMU  H©
OpraHWYECKUMHU

OTXOJaMH

IMepenaya crienuanu3upOBAaHHBIM OPTAaHU3ALMSAM IHUIICBBIX U OPTAHMIECKUX OTXO0B
17 JUIsL TIepepabOTKH METOJOM KOMIIOCTHPOBAHHA C TPUMEHEHHEM BEPMHUKYJIBTYPHI.
Obecnieuenne 6e30MaCHOTO OOpallleHHs C OTXOJaMH C MOMEHTa MX 00pa3oBaHHUs B

COOTBCTCTBHU C TpeGOBaHI/IHMI/I 3KOJIOTHYCCKOI'0 3aKOHOAATCJILCTBA.

OOpamenune ¢
3anper Ha 3aXOpoHEHHE 0e3 UX 00C3BPECIKUBAHHMS, CTAOMIIU3AIUN U JPYTUX CIOCOOOB

XUMHYECKUMU . .
18 BO3/ICHCTBUSI, CHIDKAIOLIMX OMACHBIE CBOMCTBA OTXO0JI0B XUMHUYECKAX UCTOUHHKOB TOKA
HUCTOYHUKAMH TOKa (
. (baTapeex).
Oarapeiikamu)
[Ipumeuanue:

B xauecTBe cripaBOYHBIX JTOKYMEHTOB IO HAWIYYIIAM JTOCTYITHBIM TE€XHOJIOTHSIM
MOTYT OBITh UCIIOIH30BaHbI CIIPABOYHUKH, PEKOMEHIOBaHHbIE EBporielickum 01opo 1mo
KOMITJIEKCHOMY KOHTPOJIIO W MPEIOTBPAICHUIO 3arpsi3HEHUN OKpyXaromen cpenbl (
IPPC BUREAU - http://eippcb.jrc.es/reference).
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