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OO0 yTBepKacHIH IEPETHA HAMTYYIINX JOCTYITHEIX TEXHOJIOTHIA
YTparuBmmii caty

[Tpuka3 Munuctpa snepretuku PecnyOnuku Kaszaxcran ot 28 Hos6ps 2014 roma Ne
155. 3apeructpupoBan B Munucrepcrse roctuiiuu Pecyonmku Kazaxcran 29 sHBaps
2015 roma Ne 10166. YTpatun cuity npukazoM u.0. MUHUCTpA SKOJIOTHUH, TE€OJIOTUH U
npupoAHbIX pecypcoB PecnyOnuku Kazaxcran ot 4 aBrycta 2021 roga Ne 289.

CHocka. YTpaTuil cuiy NpUKa3oM H.0. MUHHCTpa DKOJIOTHM, I€OJIOTUHA U
npupoaubix pecypcoB PK ot 04.08.2021 Ne 289 (BBoauTCs B A€ICTBHE IO UCTEUEHUH
JIECSITU KaJeHAAPHBIX THEH Moclie JHS €ro NePBOro OPpUIIMaIbHOTO OMyOJIUKOBAHMUS).

B cooTtBercTBUM ¢ mMOAMYHKTOM 29) ctaTbu 17 DKOIOrHYECKOro KoJekca
PecniyOonmmku Kazaxcran ot 9 ssuBaps 2007 roga, IIPUKA3BIBAIO:

1. YBepauts npwiiaraemsiid [lepedens HauydImmx JOCTYITHBIX TEXHOJIOTUH.

2. lenapTamMeHTy yrpaBieHHUs 0TX0JAaMu MUHHUCTEpCTBa dHEpreTUKU PecmyOnmku
KazaxcTan B ycTaHOBIEHHOM 3akOoHOJaTelbCcTBOM PecnyOnuku Kaszaxcran mopsiake
00eCeyunTh:

1) rocyaapCTBEHHYIO PErMCTpalyio HACTOSIIEro Npukaza B MuHuctepcTBe
toctuniuu Pecryonmku Kazaxcran;

2) HarpaBJieHUE Ha OPUIIMATbHOE OMyOJIMKOBAHKME HACTOSIIETO MTPUKa3a B TEUCHHE
NECITU KaJIEHJApHBIX JHEW INOCiIe €ro TroCyJapCTBEHHOM perucTpanuud B
Munucrepctse roctuniuu Pecy6nuku Kazaxcran B cpeficTBax MaccoBoi MH(popMaluu
U B UH(OPMAIIMOHHO-IIPaBOBOM cucteme "Opiner";

3) pa3MellleHHe HACTOSIIEro MpHUKaza Ha OQUIUATILHOM HHTEPHET-pecypce
MunuctepctBa 3Hepretuku PecnyoOnukn KaszaxctaH M Ha HMHTpaHET-mopralie
roCyJapCTBEHHBIX OPraHOB.

3. KoHTpOJIb 32 HCIIOJHEHUEM HACTOAILIETO MTPUKAa3a BO3JI0KUTh Ha KypHUPYIOIIETO
BUIIe-MUHUCTpa dHepreTuku Pecnyonuku Kazaxcras.

4. HacrosAmuii npuka3 BBOAUTCS B JEUCTBUE N0 UCTEYEHUU JIECSITH KaJeHAAPHBIX
JTHEH TOCJIe AHS €ro MepBoro oPUIMaIbHOro OMyOJIMKOBAHMUS.

Munuctp B. IlIxonpHUK
"COI''TACOBAH"
MuHUCTp CENBbCKOro X035KUCTBA
Pecny6nuku Kazaxcran
A. MambITOCKOB
ot 31 nexabps 2014 rox
"COI'NTACOBAH"




MUHUCTp 110 HUHBECTUIMSAM U PA3BUTHIO
Pecny6nuku Kazaxcran

A. Hcexkemien
ot 23 nexabps 2014 rox
"COI''TACOBAH"
MWUHHUCTP HALMOHAITBHOW Y KOHOMHUKH
Pecny6nuku Kazaxcran
E. Jocaes
ot 18 nexabps 2014 rona

YTBepKIIeH IpUKa3oM
MuHucTpa SYHEPreTUKU
Pecny6imku Kazaxcran

ot 28 HosOpst 2014 roma Ne 155

IlepedeHp HAMTY9MIUX JOCTYIMHBIX TEXHOIOT MM

Cnocka. Ilepedenp - B penakuuu npukasza MuUHUCTpa 3KOJOTHWH, T€OJIOTUU U
npupoaHbix pecypcoB PK ot 11.01.2021 Ne 2 (BBoAguTCS B I€MCTBUE MO UCTEUCHUU
JECATU KaJeHAapHBIX JHEN MOCE AHS €ro MepBOro o(PpuIuaIbHOro OMyOJIMKOBAHHUS).

1. OuncTKa CTOYHBIX BOJ IO OTPACIISM

Hawmrydrmas noctynHast TeXHOJIOTHS *
Ne Otpacnp Bun cTouHBIX BOJ
IlepBbriii 3Tamn Bropoii sTan Tpe

1 2 3 4 5 6
1. Opomaemoe 3emirenene

Ilocne orcranBaHus B
npynax, Hakonurtensx mo [o

MEPBOM sTamn BTO
OrcrauBanue KB B mnpynax, p Y Y
OuncrTka a’puUpoBaHUE c Ha
€MKOCTSIX, HAKOMHUTENSIX C LENbI0
1) KOJUIEKTOPHO-IPEHAKHBIX J00aBIEHHEM KOAryJIsIHTOB, BOJ
MTOBTOPHOTO HCIOJIb30BaHUS YacTH
Box (KZIB) (hIOKYNAHTOB c nuc
CTOKOB JJIsl OPOLICHUS
nocienyou M a71€e
¢unpTpOBaHNEM  Ha oop

3€PHUCTHIX (QHIIBTpax

2. O4ncTKa KOMMYHAJIBHBIX CTOYHBIX BOJ

JlononHutensHO K nepsomy Jlo

CMmecs stamy: (GWIBTPOBaHHE Ha BTC
. Mexanuyeckas U OHOJIOTHYECKas
XO3SHCTBEHHO-OBITOBBIX U 3epHUCTHIX ¢uibTpax; 1)

OYHMCTKa B a3pOTEHKax C
MIPOM3BOJICTBEHHBIX . ., 00paboTka B a’spHpyeMbIX 00]
1) Hutpupukanmei-nenuTpuduKanmeit
CTOYHBIX BOJA  OT Ouompynax; Quoramus, HOE

. JUISL CHIDKEHHUS KOHIICHTPAINH
TOPOJCKUX  CTaHIUH

a30TCOJEPIKALMX COETUHEHUI
aspanuu aMMHaka B TpagupHax 2)

JecopOIm yro

KoaryJjsiuusi, OTJyBKa C

Pa3smemnienne
HEOYHUIIEHHBIX
CTOKOB CEJBCKHX XO3SCTBEHHO-OBITOBEIC
HaceJeHHBIX CTOKHM; CTOYHBIE BOABI
IIYHKTOB u OpEeaNpUITHH MHINEBOMH,

CTpoHuTEeNnsCTBO
HEHTPAJIN30BAHHBIX CUCTEM



2)

IIOCCIKOB

MOJIOYHOM,

TOPOJICKOTO THIIA B TIepepadaThIiBaroIeH

OTCYTCTBUH
HIECHTPAJIN30BAHHBIX CYTOYHBIM
CUCTEM
KaHaJlu3alnuum M
OYHMCTKH CTOKOB

3. Jlerkast MpOMBINUIEHHOCTh

1)

2)

CTto4yHEbIE

MIPOMBINIJIEHHOCTH C

00BbeEMOM

crokoB meree 100 ky6.m

BOJIbI

XHOH‘IaTO6yMa)KHI)IX,

TPUKOTAXKHBIX, HICJIKOBBIX,

HIEPCTSHBIX (adpuk

CTo4yHEIE

BOJIBI

npeaAnpusITUuil o
00paboTKe KOXKHU

4. [umeBas IPOMBIIIIICHHOCTh

1)

2)

3)

4)

CTo4yHEIE

CBCKJIOCAaXapHbIX 3aBOJOB,
BHH3aBOAOB

BOJIBI

u

TNIOJOKOHCEPBHBIX

3aBOJIOB

CTouHEIE

BOJIBI

OpeanpUsTUN o
MPONU3BOJACTBY
MPOXJIAAUTEIBHBIX

HAITMTKOB.

CTouHEIE

NpEeANPUITHI MOJOYHOMN

BOJIBI

MPOMBIIIIICHHOCTH

CTo4yHEIE

NpENNpUITUNR  MACHOMI

BOJIBI

TIPOMBIIIIJIEHHOCTH

AcceHuszanus u copoc

HCOYHMIICHHBIX CTOKOB Ha IIOJIA

q)HHLTpaIII/II/I WU B HAKOIIUTCIH
CTOYHBIX BOJ

O6paboTka  MUHEpaIbHBIMU

KOaryJsiHTaMH ¥ ITOJMMEPHBIMH
(GITOKyIITHTAMH, OTCTaWBAHUE HITH
(roTanys, 100YHCTKA Ha (GUIBTPax

C 3EpPHUCTOH 3arpy3Koi

YcpenHenne,  OTCTaWBaHWE,
peareHTHas oOpaboTka ©
OCBETIIEHUE

OTtcrauBaHue, OHOJOTHYECKAS

OYHCTKa B 2-CTynquame

AOpPOTCHKAaX HJIKM B a3pOTCEHKax C

MIPOAJICHHOH asparueit

VYcpenHnenue, OTCTaMBaHUE U
HeHTpanu3anus KHCIOTHOCTH/
LIEJOYHOCTH

MexaHudeckasi OYMCTKA: PELIeTKH,
IIECKOJIOBKH (TIPU CPEHEM PacXoje

6omee 100 xy6. wM/cyTkwm),

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

OCBETIUTEIN, BEPTUKAILHBIC
OTCTOMHHKH
MexaHnuueckas OYHCTKA

BHYTpHIIEXOBass M HEHTpaibHas (

IlBOpOBaiI)Z HaBO30YJIOBUTECIIN,

pelIeTKH, MeCKOJIOBKH, KHPOJIOBKH,

OCBCTJIMTCIIN, OTCTOMHUKH

KaHaJIWU3alUd U OYKMCTKH.
CO6poc B BOAHBIC OOBEKTHL;
IpU MX OTCYTCTBUHU - HA B

nois GuiabTpanuM WIM  Boj
HAKOIIUTECIIN

006
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CTo4yHEIE BOJIBI
NpEeNNpUITHIA  PHIOHOM
MPOMBIIIIEHHOCTH

5)

[peanpustus
MacCJIOXKUPOBOH
MIPOMBINIIICHHOCTHU

6)

5. HedrenepepaboTka

CtouHEBIE BO Bl
HedTenepepadaTHIBAIOIITNX

3aBOJIOB

1)

2) Hedrexpanunua,

PEMOHTHBIC TPEATNIPUATHA

6. JloObr4a yrist

Kucnple maxTHBIE BOIBI C
YMEPEHHOH
MUHepau3auen

1)

MexaHuueckasl OUMCTKa: pPEUIETKH,
MECKOJIOBKU, OTCTOMHUKH

®dusnko-xuMu4eckas OYHCTKa!
KOAryJisiiusl )KUPOB CEPHOKHCIIBIM
TIOMHHUEM, HaNlopHas (uioTanus ¢
MPUMEHEHHUEM  a’PHUPYEMBIX
JKUPOIIOBYIICK U (IOTATOPOB (1B

CTYTICHH)

OuncTKka B IIECKOJIOBKAX,
paauagbHbIX
00paboTka
¢moratopax ¢

HCIONIb30BAaHUEM  KoarynsHra  (
cynbdar AMIOMUHHSA),

IBYXCTyIIeHUaTasi OHOJIOrHYecKast

OYHUCTKa

HeTeNOBYIIKaX,
OTCTOMHUKAX,
HaNOPHBIX

B

B a’pOTEHKax,
¢GbunbTpoBaHWE Ha HACHIMHBIX
¢unpTpax c nocienyrolei
JIOOYHMCTKOH B OWONpyAax WIH
METOIOM COpPOLMU Ha aKTHBHBIX

YTIIAX

Mansle
He(TENOBYIIKH,
cOpoC B HAKOTIUTEHN CTOYHBIX BOJ

NpEeANPHUATHS:
acceHu3anus,

O6paboTka [EeIOYHBIMH
peareHTamMu (n3BecThiO,
M3BECTHIKOM) 10 TOKa3aTels
peakuuu crokoB (pH) mo 7,5-8,5,
OTCTauBaHUE npynaax-
OTCTOMHHKAX M 00e33apakuBaHue
XJIOPOM WJIH XJIOPHOM U3BECTHIO

B

JIONONHUTENBHO K NEPBOMY
9Tany: (GIoTalus HalOpHasl,
OCBETIHUTEIHN c
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eCTeCTBEHHOU adparmeit (
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2)

HeilitpanbHbie
COJIOHOBATHIE
MHUHEpaTNn30BaHHBIC)
LIaXTHBIE BOJIBI

7. l'anibBaHMYECKHE TPOU3BOJCTBA

1)

KI/ICJ’IOTHO-HI@J'IO‘IHLIG
CTOYHBIC BOJbBI

Pearenram o0paboTka ¢
HCII0JIb30BaHUEM
OrcrauBaHue B OTCTONHUKAX KOaryJIsHTOB "
Pa3IMYHON  KOHCTPYKIMH  ( (hyoKy/sHTOB, OTCTAMBAHHE
( BEpPTHKAJIbHBIX, TOPU3OHTAIILHBIX, g OTCTOHHHKAX,
CEeKIIMOHHBIX, MOJIOYHBIX) H unbTPOBaHHE Ha
o0e33apakMBaHUE XJOPOM HIH  [ecyaHbIX dubTpax,
XJIOPHOH U3BECTHIO obe33apaxxiBaHKUEe XJIOPOM
WM XJIOPHOH U3BECTHIO
[TpumensieTcst m060H u3
croco6oB OYMCTKH:
1) anmexTpoxuMHUIecKas 2-X
CTaguiiHasT  OYHCTKA:
[IpumensieTcst mo00H U3 CIIOCO0OB yCpeTHEHHE CB,
OYUCTKHU: ANEKTPONIU3HAs 00paboTKa B
1) peareHTHBIH METOJ OYMCTKH: KaTOIHOMU Kamepe
yCpelHeHHe CTOYHBIX BOJ (Aajee - 3JeKTpoju3epa c
CB) B 001m1eM 1noToke (KUCIOTHBIX M 3JIEKTPOXUMUYECKUM
IIeNIOYHBIX), 00paboTka peareHToM moBbimeHneM pH 1o 8-10,
IIpY TIepEMEIINBaHNH, OTCTANBaHNE, yOaJeHNEe 00pa3yIoIerocs
¢buneTpanus Ha KBapUEBBIX [UIaMa — THAPOKCHIOB
¢bunpTpax, IOOYUCTKA METOJOM  METAJUIOB, DIIEKTPOJIU3HAS
9JIEeKTpONUANN3a; obpaboTka BOJIBI,
2) DNEeKTPOXUMHUYECKHH METOJl JOOYHUCTKa B
ouncTKky: ycpennenne CB B obmem anexTpodioraTope,
MOTOKE (KUCJIOTHBIX W IIENOYHBIX), yJaJEHHE THAPOKCHIOB,

koppexknus pH (mo 5-6,5), docharoB u cynpdumos
JJIEKTpOXUMHYEcKass 00paboTka, MeETalloB;

ocBeTiieHMe W (QuubTpanus, 2) OHOXMMHYECKas OYMCTKA
JO0YHUCTKA METOJO0M : pasmenenue CB mo
3JIEKTpONANN3a; noTokaM  (OTIEIBHO

3) TrajgpBaHO-KOAryJNANHOHHAas  MeJbCOJAEpIKaliue,
ouncTKa: ycpenHernne CB B o0memM HHKeIbCOAEpIKAIIHE),
MOTOKE (KHUCJIOTHBIX M IIEIIOYHBIX), YCPETHEHHE B CMECHUTEIE,
Koppekiust pH, ransBanooOpaboTka 00pabOTKa B a’pOTEHKAX
B I10JI€ TaJIbBAHOMAPHI KEJIE30-KOKC, OaKTepUaIbHBIMU

oTC
JTHC
HCI
ycT

El

xKe(
0ul
007
4)

mec
yAaa
Hol
00¢
moc¢
¢bu
KaT
aHu

IIp
cIIC
)

o4y
BO3
BOJ
Ba
2)

ocy
):p
¢bu.
nat
ycer



8. LlBeTHas MeTammyprus

1) IIpon3BOACTBO CBUHIIA M ITHKA

Pynnuunbie Bogb

CTtOo4HEBIE BO Bl
oboraTUTENbHEIX (habprK

CTouHEBIE BO I BI
METaJLTypTHIECKHUX
HpEeANPUATUI

2) [IpousBocTBO Men

PynHudHBIC BOITBI

CTo4yHEIE BOJIBI
o0oraTHTENBHEIX (habpuK

¢unbTpanus, rarbBaHo0OpadoTKa B

mnoie rajJbBaHONAapHI
IIOMHUHUH-KOKC, (uiabTparus,
JOOYHUCTKA METOZO0M
IEKTPOJUANTN3A

H3BecTkoBaHue (IECKOJIOBKA,
YCPEIHHUTEIb, Y3€I IPUTOTOBICHHS
H3BECTKOBOTO MOJIOKA, CMECHTEITb,
HeWTpann3aTtop), oOTcTamBaHue (
TOPU3OHTANBHBI  OTCTOWHHK),
obe33apaxxuBaHue (610K
XJIOPUPOBAHMUS)

XnopupoaHue (YyCpeIHHUTEINb, y3el
MIPUTOTOBJICHUSI  THIIOXJIOPUTA
KalbIUsl, CMECHUTEIbPEAKTOP),
OTCTauBaHUE B XBOCTOXPAHUIIHILIE

N3BecTkoBaHue  (MECKOJOBKA,
YCpPEAHUTEIb, y3ell IPUTOTOBJICHUS
H3BECTKOBOTO MOJIOKA, CMECHTEITb,
HeHTpanuzatrop), oTcrauBaHue (
TOPU3OHTANBHBIA OTCTOMHHK) H
JOOYHCTKA Ha 36PHUCTHIX (primbTpax

OrcranBaHie B XBOCTOXPAHIIHUIIE
U 00e33apakuBaHKe XJIOPOM

OrcTrauBaHue B XBOCTOXPAHUIIUILIE

KyJbTypaMH, OTCTaUBAHUC,

(unpTpanus, AOOYHCTKA

METOJIOM 3JICKTPOIHAIH3a;

3) OYHCTKAa METOIOM
HOHHOTO oOMeHa:
pasneiieHue BOJ IO
MOTOKaM, YyCpEIHCHHE,
dbunpTpanus Ha
KAaTHOHOOOMEHHOM |
AaHUOHOOOMEHHOM
bumpTpax

Mo
JIONONTHUTEIBHO K MEPBOMY
BT

JTamy: JOOYHMCTKa Ha
3epHHUCTHIX (HIBTPaxX

KounuuuoHupoBanue
000POTHBIX BOJI
YCPEIHUTENb, yCTaHOBKA

BaKyyM-OTTOHKHU ITHaHHU]IOB)

n OTCTauBAaHUC B
XBOCTOXpaHWJIUIIC HIIN

OyepHoM npy sy

KonaunmonupoBanue
000pOTHBIX BOJ IyTEM

OXJIAKACHUS Ha I'paJupHAX

¥ HIOHOOOMEHHAs OYUCTKA

OTcTrauBaHHe B
XBOCTOXPaHHIHIIE,
peareHTHass KOaryJsius,
OTCTauBaHUE,
runepuIbTpanus U
00e33apakuBaHIE XJIOPOM

JIONONHUTEIHHO K MEPBOMY
aTamy: 00paboTKa KUIKUM

xjgopoM, obpaboTka
M3BECTKOBBIM MOJIOKOM M
OTCTauBaHUE
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CTOoYHEBIE BOJIBI

MCACIIJIaBHUIIBHBIX 3aBO/10B

CTto4HEBIE BO Bl
ANEKTPOITUTHYECKOTO

pabHUHUPOBAHUS MEIH

CTto4HEBIE BOJBI
NIPOU3BOACTBA CEpPHOU
KHUCJIOTHBI

3) [Ipou3BOACTBO HUKEIsS, KOOATBTA

PynHudvHBIC BOTBI

CTo4yHEIE BOJIbI
00oTaTUTENBHBIX (habpuK

4) IIpon3BOACTBO ATIOMUHUS

CTo4YHEIE BOJIBI
MIPOU3BOJICTBA TJIMHO3EMA

CTto4HEBIE BO Bl

NpOU3BOJICTBA

O0paboTKa U3BECTKOBBIM MOJIOKOM, QcakacHue

OTCTaWBaHHWE B TOPHU3OHTAIBHBIX
OTCTOMHHMKAX

HeliTpanu3anus HM3BECTKOBBIM

MOJIOKOM, JIOOYUCTKA CYJIb(UIOM
HaTpusi, (UIBTPOBAHHE
IpaBUHHO-TIECUAHbIX (HUIBTPax

Ha

Heitrpanuzanus
MOJIOKOM,
IIpyaax-0TCTOMHUKAX

HU3BCCTKOBBIM
OTCTanuBaHUC B

JIByxcTyneH4aToe OTCTaWBaHHE B
TOPU30HTAIBHBIX OTCTOWHHUKAX

OrcTauBaHue B XBOCTOXPAHUIIUIIIE

OtcranBaHye B IUIAMOHAKOIIUTEIIE
C  TPOTHBO(PMIBTPAMOHHBIM
9KpaHOM

B3gecu B o)
OTKPBITHIX THAPOLUKIIOHAX, BTC
peareHTHas HamopHas  HOE
(oTaus ¢ MpUMEHEHHUEM
B Ka4yecTBE KOaryJsHTa
CEPHOKHCIIOTO aJIFOMUHHS
OnekTpokoaryasnus ¢ Om¢
HpeABapUTEIbHBIM o0p
noJUleIaunBaHUuEM, c
OTCTauBaHHE, adDPUPOBAHHE, IIEP
dbunsTpoBaHUE Ha yYTH
rpaBUHHO-IIECYAHBIX O«
¢mpTpax cop
VYnaanmenue  MBINIbSIKa
CyIb()UAHO-TTMPOTIO3UTHBIM
METOJIOM C TMOCIEeayoIen
yrtunusanued ocaakos, To
HelTpanuizanus aTa

M3BECTKOBBIM MOJIOKOM,
OTCTaMBaHHE B
MIpYyJax-OTCTOMHUKAX

JIONOTHUTENBHO K MEPBOMY

sramy:  (QuiabTpamus,
ancopbuus
o P 6ep) ( To
UIbTp-aacopoe u
P poep aTa
JOOYHCTKA c
MCI0JIb30BaHUEM

KBapLEBBIX QHILTPOB

JIONONTHUTENBHO K MEPBOMY BTOCJ
JTaIy: o6paboTka

KOF
N3BCCTKOBBIM MOJIOKOM, 6¢
OKHCIIEHHE AKTHBHBIM
XJIOPOM, OTCTauBaHUE. cor

HOF
PearentHas oOpabotka (
y3eJl  IPUTOTOBICHUSA
pacTBopa  KHCJOTHI,
HEUTpanu3aTop, Yy3el
MNPUTOTOBJICHUS
U3BECTKOBOTO  MOIOKa, .
CMECHUTEeIb  peakKTop), o‘
OTCTAauWBaHUSA ( o
TOPU3OHTANbHBIH
OTCTOMHUK) u
CcTaOMIIN3aMOHHOM
00paboTkn  (cTaHIHA
CTaOMITU3aIINN )

Mo

BTC

YTV



METAJIINYECKOTO
AFOMUHUSA
CTouHEBIE BO I BI

IMPOU3BOACTBA KPHUOJIUTA

5) [Ipon3BoACTBO TUTaHA, MarHUs

CTouHBIE BOJ bl
oboratutenbHbIX (hadpuk

CTo4yHEIE BOJIBI
METaJUTypTHIECKIX
NpEANPUATHI

6) JloOb14a 1 nepepaboTKa 30JI0TOCO P KAIINX Py

PynuudHBIC BOITBI

CrouHBIe BOJBI TOCIE
OHAHUPOBAHUS
30JI0TOCOJEPIKALIHX Py

OrcranBaHue B TOPU3OHTAJIBHBIX
OTCTOMHHKAX

PearentHas oOpabotka (y3ex
NPUTOTOBJIICHUST  M3BECTKOBOT'O
MOJIOKa, Yy3€Jl IPUTOTOBIICHUS
pacTBopa cynepgocdara,
CMECHTENb, PEaKIMOHHAs Kamepa),
OTCTaWBaHHWE B TOPU3O0HTAIBHBIX
OTCTOMHHUKAX

OrcranBaHue B XBOCTOXPAaHUJINIIIE

Heitftpanuzauuss HU3BECTKOBBIM
MOJIOKOM (YCpPEZHHTENb, Y3l
HpI/IFOTOBHeHI/Iﬂ, HU3BECTKOBOI'O
MOJIOKA, CMECHTENIb PEaKTop),
OTCTauBaHUE B TOPU3OHTAIBHBIX
OTCTOMHHKAX

OrcramBanue (TOPHU3OHTAIBHEIC
WIK BEPTHUKAJIbHbIE OTCTOMHUKH),
obe33apaxxuBaHue (610x
XJIOPUPOBAHMUS)

Ounctka  00€330JI09EHHBIX
pacTBOPOB KeKa XKHUAKHM XJIOPOM (
y3€eJl IPUTOTOBJICHHUS] N3BECTKOBOTO
MOJIOKa, XJIOpaTOpHAasi yCTaHOBKA,
9KEKTOp, YCPEOHUTENb) W
OTCTaMBaHWE B XBOCTOXPAHMIIHIIIC

JlononHuTeNbHO K nepBoMy KOE
stamy: (WIFTPOBaHHE Ha 00c

CKOPOCTHBIX (PHIIBTpaxX KOH
OTcTanBaHue B I
ol
TOPHU30HTAIbHBIX
N BTO
OTCTOMHHUKAX,
Hal
JEKTPOIHATIHI3

JlOTIOTHUTEBHO K TIEPBOMY
JTaIy: ob6paboTka
koaryiasHTamMu  (y3en
NPUTOTOBJIECHHUS

Mo
BTO
M3BECTKOBOTO  MOJIOKa,
CMECHUTENb), OTCTauBaHHE ( fal
TOPU30HTaNbHBIN

OTCTOMHUK)

JIONOTHUTENBHO K NEPBOMY
JTamy: obpaborka
KOaryJIssHTaMHu u
dbmokyngaTaMu  (y3en
IpUTrOTOBJIEHUs pacTtBopa [lo
CEPHOKHUCIIOTO aJIOMHUHUS, BTC
y3ell  IPUTOTOBJIEHUs  00¢
pacTBOpa HOJHaKpUIaMiHa, HOF
CMECHUTENb), OTCTauBaHHE (
TOPU30HTaNbHBIN

OTCTOHHUK), JTOOYHMCTKA Ha
KBapIeBbIX QriabTpax

OTcTanBaHHue,
KoaryimpoBaHue (y3eln
OPHUTOTOBIECHU S
H3BECTKOBOTO MOJIOKA) U
obe33apaxuBanue (0JI0K
XJIOPHPOBAHHUA)

To xe, uro u B mepsom PC
Jrare



CoJ
CT
KOH

[Tpumeuanus:
TexHomoruyeckue HOPMbI COpOCa yCTaHaBIMBAIOTCA JJIsl JICHCTBYIOMHUX U
POEKTUPYEMBIX OUHUCTHBIX COOPYKEHUM HA OCHOBE CIEAYIOIINX TEXHOJIOTUNA OYUCTKHU

MIEPBBII ATal MOAPA3YyMEBAET IMPOKO MPUMEHSIEMbIE TEXHOJIOTMYECKUE PELLIEHUS
COTJIaCHO THUIIOBBIM IPOEKTaM;

BTOpPOM 3Tar 00Jee MPOrpeCCUBHOE TEXHUYECKOE PELICHUE, XapaKTEPHU3YIOLIEECs
JTYYIIMMHU TEXHUKO-DKOHOMUYECKHUMHU IT0Ka3aTeIsIMU;

TPETUH 3Tal MO3BOJIAET MPAKTHUYECKU MCKIIOYUTH MM CYLIECTBEHHO COKPATUTh
HETaTUBHOE BO3/IEHCTBUE XO3AMCTBEHHOM IEATEIBHOCTH Ha OKPYKAIOIIYIO CPELy;

OHA MOXET COYETaTh 3JIEMEHTHI IBYX NMPEAbLAYLIUX 3TAllOB BHEIPEHUS TEXHOIOTUI
(epBbIM U BTOPOM 3TAalbl) WIX MPEACTABISITH HOBOE TEXHUYECKOE PEIICHHUE.
Bb160p TEXHOIOTUI TPOU3BOAUTCS HA OCHOBAHUU OLICHKH CJIENYIOIUX (PaKTOPOB:

HaJU4Ms WIA OTCYTCTBUS LEHTPAIN30BaHHBIX CHCTEM KaHAJU30BAHUS CTOYHBIX
BOJ;

NEpPEYHs] U YPOBHS KOHILIEHTPALMI 3arps3HAIOIIMX BEIIECTB B CTOYHBIX BOJAAX,
OpPEABAPUTENBHO OYMINEHHBIX Ha JOKAJIbHBIX OYUCTHBIX COOPYKECHUSX,
YCTaHOBJIEHHBIX JIJIs1 COpOoca Ha BHEIUIOU[AJ0YHbIE OUHCTHBIE COOPYKEHHUS;

MOPOTOBBIX 3HAUYEHUN 00pa3yroluXcsi 00BEMOB CTOYHBIX BOJI, YCTAHOBJIEHHBIX
YHOOJIHOMOYEHHBIMH OpraHaMH, C YYE€TOM 3KOHOMHUYECKHUX M TEXHOJIOTHYECKHUX
BO3MOXHOCTEH MNpEeaNnpHUATHI, OLICHMBAEMbIX Ha CTaJUU MPOEKTUPOBAHUS W/WUIU
pa3pabOTKH MpOEKTa OLIEHKU BO3IEUCTBHS Ha OKpy:katouryto cpeny (OBOC);

CTaHJIapPTOB KauecTBa BOJBI H/WIK LEJEBBIX MOKa3aTellel KayecTBa BOJIbI B PEYHOM
OacceliHe, yCTaHaBIMBAEMbIX YIIOJTHOMOYEHHBIMU OpraHaMH.
2. ITpou3BOACTBO 3JIEKTPO- U TEIIO-IHEPTUU

JlomoTHUTENBHBIE

N Kareropus onepanuii Hawmmyumune nocTynHble TEXHOJIOTHH MOKa3aTeNu H
MIpUMEYaHus
1 2 3 4

IIpoBepka U COPTUPOBKA UCXOAHBIX MaTEPHAIOB B COOTBETCTBUU C
TpeboBaHUAMM, onpeaensaeMbIMU HCIOJIb3YEMBIM
TEXHOJIOTHYECKAM 000pYIOBAaHHEM U NPUMEHSEMBIMH METONAMHU
COKpameHHus 3arpsI3HEHUS.
Pasrpy3ka TomumBa B 3aKpBITBIX IOMEIIEHUSX C CHCTEMOH
acnmupamnuHu.

Opranu3anys BXOAHOTO KOHTPOJIA KadecTBa MOCTABIIEMOTrO YTIIS.
Bri0op MecTa pa3menieHust OTKPHITHIX CKJIaJI0B TBEPIOTO TOIUIMBA
B 3alIMINEHHOM oT BETpa MecCTe.
[IpumeHenne THAPOYOOPKM IOMENICHWH TOIUIMBOIOAAYN C
MIPIMEHEHUEM OCBETJICHHOI Boabl cucteM ['3Y minm 000pOTHBIX



Pasrpysku, xpaneHust CUCTEM BOJOCHAOKEHHUS TOMJIHUBONOAAYH.
1 U n1oAroTOBKU OcHalleHue cHCTeMbl IpHUEeMa TOILIMBHO-TPAHCIOPTHOrO mexa (
TOILIMBA BarOHOONPOKHIBIBATENHN)  ACHUPANHOHHBIMA  yCTaHOBKaMH.
YIUIOTHEHNE WK TePMETH3AIIsI TOBEPXHOCTHOTO CIIOS IITademnei

TBEPAOr0 TOIUIMBA HA CKJIAaJax IPHU €ro J0JITOCPOYHOM XPaHEHUH,

4TOOBI PEJIOTBPATUTH MOCTYIUIEHHE B aTMOC(Epy 3arpsi3HIONIIX

BEIIECTB U IOTEpPh TOIUIMBA, BHI3BAHHBIX OKMCIEHUEM YT

KHCIOpOAOM BO3ayXxa.
Hcnonp3oBanue OFpa)KZ[CHPII;‘I u YCTPOﬁCTB JUIA IBUICTIOAaBJICHUSA
NI NBUICYJTAaBJINBAHUS Ha y3iax TIEPECHBITIKH.

TpancmopTupoBKa  TOMJIMBAa IO  3aKPBITBIM  TajepesM.
VYcpenHeHne W cMemIuBaHUE yrieil (BO3MOXKHO OCYIIECTBIICHUE
JaHHOM onepanuu Ha yTOJIBHOM paspese).
[IpensapurenbHas cymika TOIUIMBA (BO3MOXKHO OCYIIECTBIICHHE
JTAaHHOH OTIEpaIlK Ha YTOIBHOM pa3pese).

TexHonorus NbUICTIOAABJICHHUA C NMPUMCHCHUEM HACBIIICHHOT'O
napa. DIeKTpoGUIBTPHI U TKaHEBBIC (PUIBTPBI C UCIIOJIE30BAHHUEM
LMKJIOHOB W MEXaHMYECKHUX KOJUIEKTOPOB Ha JTare
MpeBAPUTENBHON OYHCTKM B Ta30BOM TpakTe JUIsl BHOBb
BBOAVMMBIX CTaHIMI M CTAHIMHA C pa3MEpOM KOTENbHBIX SUECK,
BrIOpockl TBEpIBIX TMO3BOJSIIOIINX pPa3MELICHHE SICKTPOPMIBTPA M TKAHEBOTO
JaCTHIL ¢unpTpa. 30J0yIaBIUBAIOIINE YCTAHOBKH TUIIA SMYyJbraTopa A
CTaHIIMH C THIPABIMYECKUM 30J0yJaleHUEM, HCKIIOYEHUE -
CTaHILIMH, UCTIOJIB3YIOUINE YToub ¢ nokas3ateneMm Amp mno (Ca0)2>
1 9 0
Barapelinsie SMYJIbraTOPhI II MOKOJICHHUS.
Mokxkpsie ounctutenu (ckpyooep Bentypmn).

DddexTrBHOCTH
o4yucTKu - 99,4-
99,9 %.

TexHu4yeckne MeToAbl 00eccepuBaHus ¢ MCIIOIb30BAHHEM MOKPOTO

CKpyOOepa (MHTCHCUBHOCTH coOkpameHus - 92-98 %) wu
pacHbUIMTENBHOW — CYIIMJIKU-CKpyOOepa  (MHTEHCHUBHOCTH

cokpameHus - 85-92 %). ObeccepuBaHre OTXOASIINX Ta30B C
BIPBICKHBAHUEM CyXO0To0 copbeHTa (u3BecTHsKA). st ycTaHOBOK
Hcnonp3oBaHue TOIUIMBA C HU3KUM COJAEPKAHUEM CEpBl. MOIIHOCTBIO
VYcraHoBka CHCTEMBI JOTIOJTHUTEIBHBIX 31eKkTpooB. 6omnee 100 MBT
[IpuMeHeHHe WMMITYJIBCHOTO THUTAaHUS ISl 3JIEKTPO(UIBTPOB.

IMpoueccst necynbdypusanum apiMoBbIX  razoB  (JAID).

[IpumeHeHue TEXHOJIOTUH BIAXXHOMU, MOIYCYXOH, CyXOl OYUCTKU

JBIMOBBIX Ta30B.

Bri6pocel  okmcioB
cepsl

NzbuparenpHas kaTanmutudeckas peaykuus (manee - UKP) mus
HOBBIX YCTAaHOBOK. BrIOOpouHasi HekaTaluTH4yecKas peryKIHs
OoKHMCIIOB a3oTa. Kamepbl cropaHus ¢ BHYTPEHHHM
cMmeceoOpa3zoBaHueM. BripplckuBaHue BOIBI M TMapa Ul Ta30BbIX
TypOMH ¢ KOMOWMHUpOBaHHBIM muKIOM. OcTpoe ayThbe.
CryneHuatslil BBOA BO3JyXa U ToIUIMBA. IlpumeHeHue
HU3KOOMHUCCHOHHBIX TOPENOK /WM JouraHue. [IpumeHeHue
TEXHOJIOTUW C)KUT'aHMS TBUIM C NPUMEHEHHWEM TMOAadyd MbUIH
BBICOKOH KOHIEHTpaluu (ITBK).
KomOunHams CTyneH4aToro CXKUranusi 1 MaJOTOKCHYHBIX TOPEIIOK.
[IpuMeHeHNEe TEXHOJIOTUH CHKUTAHWSA MBI C HPUMEHEHHEM

nogadu MBLIA BBICOKOM KOHILICHTPAIUH (ITBK).
[Ipu 3HAYUTENBHBIX MOTPEOJICHUSIX MasyTa, HUCIOJIb30BaTh
TEXHOJIOTHIO BOJO-Ma3yTHOH SMYJIbCUH.

VMeHbIIeHHE BPEMCHU HaAXOXJACHHUA IIPpU IMUKOBOU TeMIeparype.



4. BeiOpocel okucioB BBon TormimmBa, mapa, perUpKYJISIHOHHOTO JBIMOBOTO ra3a WM CHUXEHUE
a3ora BO3[lyXa [Uisi TOPCHHS HEMOCPEICTBEHHO TIOCJIE CropaHus; BeiOpocoB g0 80-
HOBTopHoe C’)KUTaHHE IBIMOBBIX Ta30B ¢ HOOABIIEHUEM TOIIINBA (c 95 %
n00aBIEHHBIM TOIUIMBOM, JACHCTBYIOIIMM B KadecTBE
BOCCTAaHOBHUTEIS).

YMeHbLICHUE MNUKOBOM TEMIIEPATYPHI.
CynpacTtexuoMeTpuueckoe ropeHue
Bson OXJIaXJAEHHOIO TOIJIIUBHOIO rasa

BBox BoAp! mnM mapa A paccpeOTOYEHHS TEIUIOTHI CrOPAHHSL.
Cropanme ¢ orpaHM4eHHBIM 1ocTymoM Bo3ayxa (CO/IB).
Penupkynsuus JIBIMOBBIX ra3oB (PAT).
CrynmeHuaToe cxuraHme ¢ BayBaHueM Bosayxa (CCBB).
[ToBropHOe cxuranue tormmuBa (IICT). YMmeHblueHHe BpeMeHH
npeaBapuTenbpHoro Harpesa Boszayxa (BITHB). Karamurudeckoe
cropanue. I'openku ¢ MmanbiM BeioOpocom NOx (I'MB).

Bribpocsl yrapHoro Ob6ecriedeHre MOJHOTO CTOPaHUsS yriepona, MyTeM NMPUMEHEHUs
rasa MPOCKTa TOIIKMW TAHIMCHIIUAJIBHOT'O UJIX ITUKIIOHHOI'O.

JlaTyvky MOHHTOPHUHTA JOJDKHBI yCTAHABIMBATHCS HE B palloHe
yCcThsl TPyOBI, a B JBIMOXOJAX IOCIE KOTJIOB/TIAPOreHEPATOPOB.
IIpexne HEOOXOAUM HUOKP.
Opranuzanys IPOU3BOJICTBEHHOTO IKOJOTHUSCKOT0 KOHTPOJIS .

6. MonuTtopuHr

Cucrema

BHenpenue cuctemM 3KOJOTHUYECKOTO U MEHEI)KMEHTa U CUCTEMBI
7. BKOJIOTUYECKOTO M

MEHEPKMEHTa YHepProdPpeKTUBHOCTH
9HEPro-MeHEeKMEHTa

OcaxieHre 1 OTCTauBaHUE B3BEIICHHBIX 4acTHil. Kosomis! ams
YyIOBIECHUSI Maciua.
[IpuMeHeHHEe HACOCHOTO OOOpYHOBaHUS C TOPLEBBIMU
VOJIOTHHUTEINSIMU.

[IpuMeHeHHEe cXeM IOBTOPHOI'O H  IOCIEAOBATEILHOTO
HCIOJIb30BaHUS BOJIBI B pabouem LHUKJIE.
Hcrionp30BaHue OUUILEHHBIX WIM HEOUNIIEHHBIX CTOYHBIX BOJ JUIS
TPAHCIIOPTUPOBKK 30JIBI W IUIAKA W TIOAJEP>KAaHUS BOIHOTO
Oananca 3ononutakoHakonurens. [I[pumeneHre 0600pOTHBIX CHCTEM
3y (mma 3C, UpuUMCHSIOMUX TBEpPAOE  TOIUIUBO).
Ocnamenne mnpubopamm ydeTa Bomo3abopa MPEeANPHUATHSA.
VYder 3a0opa BOABI M3 IOBEPXHOCTHOTO BOJOUCTOYHHKA
pacxoxoMepaMu.

Hcnonp3oBanue it HY /1 THAPO30JI0Y IAJICHNSI OCBETIEHHOM BOJIBI

nus3 30JIOMIJIAKOHAKOIIUTCIA.
KOHTpOJ’IL Ka4€CTBCHHOI'O COCTaBa U TEMIICPATYpbl BOJbI B
TOOABOOAAIUIECEM KaHalc.

KoHTponp KaueCcTBEHHOTO COCTaBa M TEMIIEPaTypsl COPOCOB B
MMOBEPXHOCTHBIH BOJOUCTOYHHK TEINIOOOMEHHBIX BOJ IOCIIE
OXJIXKAEHUsI 000pYyZOBaHUs B COPOCHOM KaHaje U B KOHTPOJIBHOM
CTBOTJDE

[IpumMeHeHne  TOBEPXHOCTHBIX  MAaclOOXJaAWTeNed B
MacjiocucTeMax Typboarperata H  BCIIOMOTaTEIbHOTO
TEXHOJIOTHYECKOTO 000pYZOBaHHs, HaA¥)KHOCTh KOHCTPYKIUH
KOTOPBIX 00€CTIeYnBaET IOTHOCTh, UCKITIOYAIOILYI0 BO3MOKHOCTb
nomnajnaHus macia B OXJaX A0y 0 BOLY;
BrinosnHeHne MaciionpoBOIOB M3 OECHIOBHBIX CTAIBHBIX TPyO M
CTAaJbHOH apMaTypbl € KOXyXaMH, YCTaHOBKa IIOJ]
MacJIOHANOJIHEHHBIM 00opynoBaHHEM MOJOHOB.



IIpenoTBpauienue

3arpsA3HCHU BOJAbI

OoOpaimeHue
30JI0IITAKaMA

C

OcHaienne Bojo3abopa NMPEeIUPUATHS CHCTEMON PBIOO3AIINTHI.
[IpuMeHeHNe 11 BOIOIOATOTOBKH MPOTHBOTOYHBIX TEXHOJIOTHIMA
HOHUTHOTO obecconmuBaHUSA.
He#itpanuzauus w©  oTcTauMBaHuUe CTOYHBIX Box  BIIVY.
IIpumeHeHnsT DapOBOJLOKUCIOPOAHBIX, IAPOXUMHUYECKUX
TEXHOJIOTMH  OYHCTOK ¥  KOHCEepBalMK  OO0OpYyAOBaHMS.
[ToBTOpHOE HCIOIB30BAaHKE BOJIBI ITOCIIE TPEXCTYIEHYATOW CXEMBI
rIyOOKOro 00ecCONMBaHMSA Ha NPEIBIIYIIUX CTYNEHSX
obecconmBaHUS.

HefiTpanu3anus U oTcTauBaHUE CTOYHBIX BOI.XUMIIPOMBIBOK H
KOHCEpBAIUHU obopynoBaHUI.
Peanu3zanms MeponpusTHi MO PEryJIHpOBaHMIO BOJHOTO OanaHca
cucreM '3V (IlpumeHsieTcst B ciiydae HOJOXKHUTEIBHOTO OJHOTO
Oamanca cuctemsl ['3Y. CocTaB MepONpHSITHIA OIpeaeIseTCs
MECTHBIMH YCIIOBHSAMH, BOIHBIM 0aTaHCOM KOHKPETHOH CHCTEMBI
r3y) (mns 3C, mnpuMeHSAOMHUX TBEPAOE  TOIJIUBO)
[IpnMmeHeHre aBTOHOMHOTO OOOPOTHOT'O OXJAXKICHHS CHCTEM
MaciocHaOXeHus TYpOMH U JPYroro MacjOHANOJHEHHOTO
obopynoBanus (i1 OC TPUMEHSIONUX JIOOBIC BHIBI TOIUIHB)
TepMmuueckuid crmoco0d YTHIM3aLUMU BOJA, 3arpsA3HEHHBIX
HeTENpPOIYKTaMH, ITyTEM UX CXKUTaHUs B TOIKE KOTJIa COBMECTHO
c OCHOBHEIM TONJIUBOM.
Vcnonp30BaHMe CHCTEM XpaHEHHS JKUAKOTO TOILTMBA, KOTOpPEIE
pa3MemamTcsl BrepMeTHYHOW O0OBallOBKE, €MKOCTHIO, Kak
MHUHHMYM, MaKCUMaJIBHOTO 00beMa caMoro OOJIBILIOrO pe3epByapa.
OpraHuzanust 30H XpaHeHHs TaKUM 00pa3oM, 4TOOBI YTEUKU M3
BEpXHEH YacTh pe3epByapa U U3 CUCTEM IEPEeInBa MOTIIN ObI OBITH
IepexBadeHbl W HAXOAWTHCS BHYTpH 00BanmoBKku. [IpumeHeHHE
CUTHAIM3AINHU TPEICITHHOTO MOBBIIICHUS JaBICHHS W TIOBBIIICHHS
TeMIIEpaTyphl M TOHIKEHUS JaBICHUS TOIUIMBA, IIOJaBAeMOTO B
KOTCJIUBbHYIO Ha CXHUTaAaHHUC.
BeroHnpoBKa MmI0MaaoK Ui CIIMBHOTO 000PYA0BaHUS C KaHABAMH
TS 0TBOJA B JOBYIIKH MPOJHUTOTO MaszyTa.
Co0op TUBHEBBIX U TAIBIX BOJ U 00pab0OTKa B CHCTEMaX OYHCTKH
nmepen cObpocom TN YTUIH3UPOBATH Ha 2C.
COop JDMBHEBBIX BOA IUIS TOBTOPHOTO MCIOJB30BAHUS
TPaAHCIIOPTHPOBKH 30JI0IIJIAKOITY BB B cucTemy 1'3Y.

OOopoTHBIE THAPABINYECKHE, a TaKKe ITHEBMOTHPABINYECKHUE,
MEXaHUYECKHE (aBTOTpaHCIOPTHHIE, KOHBEHEPHEIE),
[THEeBMATHYECKUE ¥ CMEIIaHHBIE CHCTEMbl BHYTPEHHETO H
BHEIIHETO 30JI0yJaJIeHHsI 1 00OPOTHBIE TUAPABINYECKUE CHCTEMBI
IJIaKoyJaJICHU, ¢ CYXUMHU WJIN THAPABINYECKUMHU COOPYKCHUAMU
JUIS HAKOIUICHWS, XPaHEHHUS W 3aXOPOHEHHS 30JIOILIAKOB.
JlononHeHNe CHUCTEM 30JIONILIAKOYJANCHUS TEXHOJOTHYECKHUMHU
y4acTKaMu, 000pyAoBaHUEM Ui cOopa, 0OpaboTKU W OTTPy3KU
3010MJIakKkos.

Opraam3anus c6opa J1erkoil paxiy 30I6I-yHOCA C TIOBEPXHOCTH
30100TBAama.

Opranuzanus or00opa 30Jbl-yHOCAa C 30JI0YJIaBIMBAIOLIMX
YCTQHOBOK JJIsl peaju3alliyd MOTPEOHTENSIM B IENSAX CHIDKCHHS
KOJIMYECTBA pa3MeNIaeMbIX Ha 30JI00TBAJIC30JI0ITIAKOBBIX OTXO/IOB.
3oma yHOC KiaccH(GUUMPOBATh KaK BTOPUYHBIC MPOAYKTHI,
noarBepxkgaemble 'OCTom/cepTuduraraMu Assi BO3MOKHOCTH
ydeTa JIeTydeil 30JIBI yXKe CO CTaJud IPOEKTHPOBAHHA.



10 O6pamenne ¢

oTX04aMHu

11 MeTtoasl CXKATaHHUSA

12

TBEPAOTO TOIJINBA

CucrteMbl
OXJIAKIEHUSI BOIBI
TEIIOYCTAHOBOK

BHCI[peHI/Ie TEXHOJIOTUH 110 nepepaﬁoTKI/I 30JIOIIJIaKOBEIX OTXOA0B,
HU3TOTOBJICHUIO HNPOAYKTOB JISA CTpOfIHH,I[YCTpPIPI u JOPOXKHOIO
CTPOUTEIIBCTBA

Hakomnenue TBEPABIX OTXOOOB, 3arpA3HCHHBIX MacCJIaMH, JTOJ’KHO
pacnoyiaratbCsi Ha IUIOLIaJIKaX C TBEPJABIM IOKPBITUEM,
3alIUIIEHHBIX OT OCAaJKOB IJIM B 3aKPBITBIX ITOMEIICHHUSIX.
BoccraHoBneHne CBOWCTB Macen IyTeM HX OYHCTKH
COOCTBEHHBIMH CHJIaMH WJIM CTOPOHHEH OpraHHW3aIuei.
Hcnonp3oBanue TpaHCHOPMATOPHBIX M TYpPOMHHBIX Macell,
HEMIPUTOAHBIX IJId MPUMCHEHUA B OCHOBHOM TEXHOJIOTHYCCKOM
000py/I0BaHUM B COOCTBEHHOM BCIIOMOTaTEIbHOM 000pYIOBaHUH
KT3VY, aBToTpancmopTre wuiM Mmepefadya HX CTOPOHHUM

OpraHU3anusIM Jifie: aHaJOTHMYHBIX meaei.
Yrummzanus orpabotanHbix Macen Ha KTOY s mponsBoacTsa
SHEepPTUH B cMecH C KHAIKUMHA TOIJIHMBAMH.

VYrunusauus TBEpAbIX OTXOAOB, 3arpsA3HEHHBIX MaciaMu,

3aMa3ydeHHbIX IuIaMoB U oTxonoB Ha KTOV mns npoussoncTsa
SHEPIUM B CMECU C JKMIKUMHU TOILUIMBAMHU U CMECU C TBEPABIM
TOIUIMBOM.

Cxuranue B CTalMOHapHOM (ITy3bIPHKOBOM) KHIISIIEM CIIO€.
Cxxuranve B IUPKyJIHpylomeM KurmsmeMm cioe. CKuranve B
KHITAIIEM CJIOC MO AaBiacHueM. [IbUeBON METOI CKUTAHUS.

Bribop KOppo3neycTOWYMBBIX MAaTE€pHaJOB I IOBEPXHOCTH
TEIUIOOOMEHHMKA KOHJIEHCATOPOB M TpaaupeH. Buenpenune
MECTHOI1 3aIuTHI (Kpacku, KaroaHas 3amuTa). CoxpalieHne To4ek
moTpeOsICHUs SHEPTUH (BEHTUWISTOPOB, HAacocoB). Mcmonp30oBanue
peareHTOB Juisi 0O0pabOTKM W ycraHOBKa (O0MO) MOHHTOpPOB,
mpuOOPOB XMMHYECKOTO MOHHMTOPHUHTA M PETYIUPYIOMIHNX
ycTpoiicTB. M3ydyeHne mOBeNEHHS CHCTEM IIpH IIOBBIIICHUH
Temreparypsl. Bomo3abop ¢ orpaHHYEHHBIM TTOTATAHUEM KHUBBIX
oprann3MoB. KoHTponb 3a KadecTBOM BOJbI, cOpackiBaeMoi
BOJZOCTOKOM .

IIpsiMoTOYHBIE TpOMBIIIIEHHBIE cucTeMbl oxnaxaeHus (I1ICO).

ObopyznoBaHue pe3epBYapoB yKaszaTelIsIMH YPOBHS Macia,

00€CTeuYnBaOIIMMY CUTHATU3AaIHI0 W OJOKUPOBKY pabOTHI

HAacoCOB, IMOJAIOUIMX Maclo B pe3epByapbl IPH JOCTHKECHHU
3aJJaHHOTO Wi IpeJeabHOr0 YPOBHA Macia.
OOopynoBaHNe MacisHBIX PE3EpPBYapOB MAacIiSHBIMH 3aTBOpaMHU
WIA TIEPeITyCKHBIMHM KJIAIaHAMH W WHIUKATOPaMU COCTOSIHUS
ocymmtensd, BO® Ha ApIXaTeNbHBIX JHHUSX PE3EpPBYyapoB, a
pe3epByapoB BMecTHMOCTBIO Ooree 30 M3 - — nBoeHHBIME BOD (
nBa BO® mapannmenbHO Ha  OJHOM  KpPOHIITEHHE).
3amurTa BHYTPEHHHUX MOBEPXHOCTEH pe3epByapoB (Macio0akoB) ¢
TIOMOIIBIO CHIEUATIbHBIX MAacIOOEH30CTONKNX aHTUKOPPO3HOHHBIX
TIOKPBITHI, MaTepral KOTOPBIX HHEPTEH K BO3/IECHCTBHUIO Macia (T.e
. HE OKa3bIBaeT OTPHULATEIBHOTO BIMSIHMS HA KaYECTBO Tropsuero (
no 70°C) macia mpu KOHTaKTe€ B TEUEHHE IJIUTEIBHOTO CPOKA.
ObopynoBaHre MaciI00aKOB OTKPBITOTO CKJIa/la U MacIOIPOBOAOB
TEIJIOU30NAMEeH M YCTpOoWCTBaMH OOOTrpeBa IHHUIN OaKoB,

TpyOONPOBO/OB, HamNpuUMeEp, TMapOBBIMU WIH BOASHBIMHU

CHYTHHKaMHM  JJIM  3JEKTPOHArpeBaTelbHBIMH  KaOeNsIMHU.
YcrpoiicTBO TOUek Uit 0TOOpa mMpod Macia Ha pe3epByapax,
cxeMbl MacnoanmapaTHod u MOQO, Ha MacionmpoBoaax B

CyuiecTByromue
YCTaHOBKH: TO XK€
, 4TO W IS
HOBBIX YCTaHOBOK
, UckJrouas mm. 1,
2,7



13 O6pamenus ¢

COOTBETCTBHUU c pEKOMEHIausAMHU I'ocCT 2517.

maciiamu Ha KTOY Crenmanm3anus Macio0aKoB OTKPBITOTO CKJIAaJa Macell, CXeM

MacJIoanmnapaTHod, MacJIONpPOBOIOB AN WHAWBHIYaIbHOTO
XpaHeHUsl, 00pabOTKH, TPAHCIIOPTUPOBKH PA3HBIX 110 HA3HAUYCHHIO
(TpaHcopMaTOpHBIX, TYpOUHHBIX, OTHECTOMKUX, MH/IYCTPUABHBIX
) W KayecTBy Macea (CBEXHUX, IOJATOTOBJICHHBIX,
9KCIUIyaTallnOHHBIX, oTpabOTaHHBIX).
YcTaHOBKa 3amopHOM apMaTypsl Ha TEXHOJIOTHYECKUX H
JPEHAXHBIX MAcIIONPOBO/IAX HETTOCPEICTBEHHO y PE3E€PBYapOB /IS
MOJIydCHUSI BO3MOXXHOCTH HMX OTKIIOYEHHS OT CXEMEI
MacJI0X034HCTBA M NPEAOTBPAILCHUS WIH YMEHBIIEHUS 00BEeMOB
po3nuBa  Macia  OpH  MOBPEXKACHUM  MAacjONpOBOIOB.
OOopynoBaHue JIUHUII IepenuBa pe3epByapoB I'HAPO3aTBOPaMU
JUISl TIPEIOTBPALIEHHSI 3arpsA3HEHNST Macia U3 OKpY Karoulel cpe/ibl
npu "apixaHuu" pe3epByapoB
O06opynoBaHne MacIONPOBOAOB JOTKAMH M 3aIIUTHBIMHU KOXKyXaMH
s QuaHimeB ang cOopa TPOTEUeK H  ApeHaxked Macen.
Pa3memienue 3amaca MaTepuaoB, IpeIHAa3HAUYCHHBIX U1 cOopa
MaceJ, B MECTaX BO3MOXKHBIX MX IPOJINBOB, MPOTEYEK.

TGHHOI/ICHOHBSyIOH.[I/IC

14 yctaHOBKH,

Uckimrouenne MPUMCHCHUS aMMHaKa

SKCIUTyaTHpyeMbIe Ha

MOPCKOM IIenbghe

3. Mopckasi 1 KOHTUHEHTaNbHas HedTerazono0sya

Kateropus
onepanui

12

1 KonrtuneurannHoe
OypeHnue

Mopckoe Oyperune

HaI/IJ'Iy‘IH.II/IC AOCTYIIHBIC TCXHOJIOTUN

3

Cucrema MpOMBIBKH OYpOBBIX PacTBOPOB Ha OCHOBE IIPECHOBOAHBIX reneil. MckmoueHue
UCIIOJIb30BaHMsI OYPOBBIX PacTBOPOB Ha HE(TAHOW OCHOBE, HCIIOJIb30BAHUE OYPOBBIX
pacTBOpPOB Ha JHU3EJIBbHOW OCHOBE C IIOBTOPHBIM HMX HCIOJb30BaHHeM. [loBTopHOE
WCIOJb30BaHNE OT(HWIBTPOBAHHONH BOXBI M3 OypoBOro pactBopa. lcrosb3oBaHue
TIOTJIOTUTENEH CEpOBOAOPOA IS IPEAOTBPAILICHNUS IeTPaJalliil CKBaXXKHH, 00OTallleHHBIX
cynbdpobakTepusmu. [Ipumenenne OHOIIIOB, HHTHOUTOPOB KOPPO3UHU. XpaHEHHE CHIPOH
He(TH B pe3epByapax; pe3epByapbl eMKOCThIO Oojiee 1590 M3 MOKHBI KIMETh BTOPUYHBII
(nBoOIiHOI) 3amop muaBarouieil Kpelkd. OUHUCTKAa OT CEPOBOJOPOJa M MEPKANTAHOB
KHCJIBIX T'a30B (B YCTAaHOBKAX C MPOU3BOJIUTEIBHOCTBIO CKUTAHMsI CEPHBIX cMecel Oosee
1,8 xr B yac) nepexn cxxuranueM. Mcronbp3oBanue Ha Qakenax 6apabaHHBIX CENapaToOpoB
s NpeJoTBPALICHUS BBIOpPOCOB KOHJIEHcaTa.
TepmomexaHnUueckasi OYHMCTKA [UIaMa - IpeAHA3HA4YeHa Ul MepepadoTKH OypOBBIX
[IJJAMOB Ha HETAHON OCHOBE, a TAKXKE JPYTUX He(PTECOAEPIKAIIUX OTXOJ0B HA OCHOBE HX
TepMuueckoro HarpeBanusi. OOpa3yloTcs cieayloUue MPOAYKThl NepepaboTKu: BOJA,
BOCCTaHOBIIEHHOE 0a30BO€ Maciio ¥ TBEPAbIH MHHEpPAIbHBIN ocTaToK. BoccraHoBIIEHHOE
6a3oBoe MaciIo ¥ Boaa (TIPOAYKT) UCIIONIB3YETCs TIOBTOPHO ITPU MPUTOTOBJICHUH OypPOBBIX
pacTBOTDORB

ITepepaboTka OypOBBIX pacTBOPOB - CBEAEHHE K MHUHHUMYyMY OOBeMa OTPaOOTaHHBIX
KHUJKUX U TBEPABIX OTXOHOB. II0BTOpPHOE NCIIONIB30BAHUE TTOJyUCHHBIX HE(QTEIPOAYKTOB
JUId TP TPUTOTOBIEHHU HOBOro OypoBoro pacrBopa. IloBTopHOe wHcHOIB30BaHHE
NOJTy4YEHHOW BOIBI ITPU OyPEHUH CKBAXKUH.

[IpuMmeHeHne mpuHNOHAIA "HYJIEBBIX COpOCOB" I OYPOBBIX PAaCTBOPOB M TEXHHYECKUX
XKuaKocTel. [IpuMeHenne OMOIOTHYEeCKO OYMCTKU ISt CAHWTapHO-OBITOBBIX CTOYHBIX
BOJI C HCIIOJIb30BaHNEM MeMOpaHHOTro 6uopeakropa. [lepeBo3ka omacHbIX BUIOB OTXOJOB
Ha Ha3eMHble KoMIuiekchl. Hanmuume Ha OypoBbix mnardopmax (Oapkax) ¥ Ha



2 BCIIOMOTATEIbHBIX CYyJaX COOTBETCTBYIOIIMX CPEACTB U 000OpyaoBaHMs s cbopa u
nepepadoTKH (M3MENIbUCHUE U MPECCOBAHKME) OTXOA0B MM 000PYIOBaHHE IS CKUTaHHS
Mycopa.

4. IlepepaboTka u xpaHnenue HePTH, HePTEMPOAYKTOB U YIIIEBOJOPOJIHBIX Ta30B

Bun smuccuii
Kareropus B
omnepaluuil  OKpYKaroLlyro
cpeny
12 3

1. ITepepaborka HedTH

1 Bri6pocsr B
) aTMocdepy

2 3arps3HeHue
) BOJIBI

OxpaHa Mmo4B
U NMOA3EMHBIX
BOJ

HaI/IHy‘lHII/IC JAOCTYIHBIC TCXHOJIOTUHN

Hcnonp3oBaHue B KauecTBE TOILUIMBA OCTATOYHOIO Trasa
HEe(TEXUMHUUECKOTO IIpOIecca; OCTalbHBIE ITOTPEOHOCTH
HedTenepepadaTHIBAIOMIETO MPOU3BOACTBA B  JHEPTHH
YIOBIIETBOPSTH 3a CUET JKUIKOTO TOTUINBA

CHmkeHue 3arpA3HCHUA BOJbI MYTEM IMPUMEHCHUSA MCTOJ0OB U
crmoco6oB pa3aciicHuA IIOTOKOB 33Fp$[3H€HHOI>i,
MaHOBanﬂBHGHHOﬁ n HeBanS[BHGHHOﬁ BOJBI

[Tpubops! s oOHapyKEeHUsT yTeueK, JBOMHOE JTHO €MKOCTEH,
MPOTUBOPUITPALUOHHOE TOKPHITUE MECT MOTCHIIMAIBHBIX
pPa3IUBOB

2. TeXHOJOTHYECKHE OTepauu

B mpomecce ankuiMpoBaHUSI TOHMIKEHHE ITOCTOSHHBIX
BBIOpOCOB  (ropucToro Bogopona. MwuHHMH3ALUS U
pereHepanus OTpabOTaHHOW cepHOW KHCIOTHI. CHCTEMBI
BBIMIAPUBAHUS TPOWHOTO JAEHCTBHSA IIPH pereHepanuu
pacTBopuTens (peKyHepalud JIETYy9HX pacTBOpHUTENeEH),
neachanbTU3AIMKNH,
nenapaduHU3aIMOHHBIX
N-mermmuppoaunona (NMP) B kadectBe pacTBopuTens: B
apOMaTHYECKHUX Ucnons3oBanne  amns

OKOHYATEJNbHOU ceipoit  HedTH

TUAPOOOPAOOTKHA W BOIICHWSA. B KaTaTUTHYECKOM KPEKHHTE
CHIDKeHHEe BBIOpPOCcOB, cBsa3aHHBIX ¢ CO m NOX. DxoHOMUS
SHEPTUH MyTeM pereHepalvy dHEepPruM rasza, HarpeBa KOTJIOB
oTxoasaumMmMu razamu. CHU)KEHHE BBIOPOCOB TBEPBIX YACTHI]
1o 10-40 mr/m3. CHmKeHHe BEIOPOCOB OKHCIIOB a30Ta Ha 60-70
% 1 okxucioB cepbl Ha 95-99 %. B mpouecce KOKCOBaHUS:
pekymepanus Teruia, (GICKCHKOKMHT. MHOTOCTyIeHYaThle
ompecHutenu. Jlnsg mpoleccoB MOTpeOIeHus BOAOpPOna
M

IPOU3BOJICTBA BOJOPOJA: TEXHOJIOIHS MapoBOro peOpMUHIA

yYCTaHOBKax OKCTpaKIuKn u

ycraHoBKax. lcnonb3oBaHue
SKCTPAKTAX.

OYHCTKH IIOTOKOB

HCIIOJb30BAHHUEC YCTAHOBOK [JId THAPOKPEKWUHIA.

IpU HarpeBaHUU Ta30M, BKJIIOYas HCIOJIb30BaHUE TeIlIa
JIBIMOBOTO Ta3a YCTaHOBKHM I1apoBoro pedopmuHra u

00BEMHEHNE TEIUIa TIOTIIOTUTEIISI PACTBOPUTENSI U KOHBEPTEPA
JUIA TIPEBpAILICHUs] OKCHAA YIJIEpPOAa B ABYOKHCH YTJIEPOAA;
BOCCTAaHOBJICHHA BOJOPOAA M3 IPOLECCOB Ta3su(pUKALUH

TSKEJIOTO TU3ETIBHOI0 TOIIMBA U KOKCA; IMPUMEHEHHE CXEeM
UHTETpaLluu Teljia B MPOU3BOJACTBE BOAOPOJA; UCIOIL30BATh
HNpPOAYBOUHBI ra3 B KadecTBE TOIJIMBA B Ipejenax

HedTenepepabaTeBatoero 3aBoja. s M30MepH3aIuu:

YCKOPUTETH COAEPIKAIINH XII0P; KATATUTHYECKHE CHCTEMBI

JlonOTHUTENBHEIE
mokasaTteiau u
MIPUMEYaHUS

5

Jo ypoBHs < 1 mMr
/M3 myTem
ra3004YUCTKH, J10
ypoBHe# 20-40
YacTei/MUIITHOH
B CITyCKax B BOJY

CO nmo 50-100 mr
/M3, a pgus
BbIOpocoB NOX -
g0 100-300 wmr/
M3



3. IlepepaboTKa NpUPOIHOTO ra3a

BriOpocsr B
1 atmocdepy, HMcmonb30BaTh B KaueCTBE TOIUIMBA ra3 ¢ cojepkanuem H2S
) oxpaHa MeHee S5 Mr/m3

3eMellb
4. TeXHOIOTHYECKUE OTICpaAIHH

JlHsg mojauMepu3aldy: ONTHUMH3UPOBATh MOTPeOICHUE
KaTajii3aTopa; IIOBTOPHO UCII0JIb30BaTh (OCHOPHYIO KHCIOTY (
Karajgu3aTop) B mpenenax HedrenepepabaThBaromero
MIPOM3BOJICTBA, HANPHMEpP, B YCTAaHOBKaX OHMOIOTHYECKOMH
ouHcTKU. 7151 NEpBUYHOM MEPETOHKH: MOBBICUTH HHTETPALHIO
Ter1a MeXAy NEePBUYHON OYMCTKON M BAKyyMHOM yCTaHOBKOU
WIN APYTHMH YCTaHOBKaMH He(TerepepadaThIBAIOLIEro 3aB0Ia

NPUMEHEHHE METO/la ONTHUMHU3AIUU DHEPTHUU B
TEXHOJIOTHYECKOM JIMHUM TIPeJIBapUTEIHLHOTO HarpeBa ChIPOi
He()TH; TIOBBIICHHE IUPKYSMUA PEKTHPUKAITMOHHON
KOJIOHHBI CBIPOM HE(TH; MOBTOPHOE KHIITIEHHE OOKOBBIX
OTMapHBIX KOJIOHH IIPU MOMOIIM MAacIsSHOrOo o0orpesa
MPEANOYTUTECIIBHEC, YC€M OTIrOHKa IIapoM. 21.]'[5[ OYHNCTKH
MPOAYKTOB: UCIIOJIb30BaHUE KaTaJUTHYECKOM
JenapadUHA3AIMN U1 HOBBIX 3aBOJIOB; CO3/1aTh d(QEKTUBHYIO
CHCTEMY CIIOCOOOB HCIIOJIb30BAaHMUS IIEJIOYHBIX PacTBOPOB C
LEeJIBI0 MUHUMH3AaIMN TPUMEHEHHS KOHLEHTPHUPOBAHHOTO
pacTBopa €AKON MIETOYM M MAaKCHMHU3AIlMH HCIOIb30BAHUS
0Tpa60TaHHBIX IICJIOYHBIX pacTBOPOB. TeXHOHOFI/II/I, KOTOPEBIC
MOT'YT HUCHOJIB30BATHCA: MPU PCHUPKYIISAIUN KaCKaaAupyeTCs
pacTBOp KayCTHYECKOH COJbl M IOBTOPHOE HCIIOJIb30BaHUE
0TpabOTaHHBIX MIENIOYHBIX PACTBOPOB IIOCIE OTTOHKH; IpPH
Pa3IoKEHUH HCIOIb3YeTCs! BIPBICKUBAHNE B ONPECHUTENH (3Ta
TEXHOJIOTUS MOXET yCHINTh (JOPMOBAHUE KOKCa, HAPUMED, B
BHCOpeKepax) WU O030J€HHE OCTaJbHOTO OTPaOOTaHHOTO
IIEJIOYHOTO PacTBOpa MpU BBICOKOM (Hampumep, > 100 r/m)
XIIK (xuMuueckoe NOTpeOJIEHUE KHUCIOpPOJa); CHKUTaHUE
0TpaboOTaHHOTO Tra3za M3 IIPOLECCOB OYHCTKU (Kak dacTh
MIPOTPaMMBbI CHIKECHUS 3aI1aXOB)

5. XpaHeHHe U TPaHCIOPTUPOBKA MPOTYKTOB HeTenepepadoTKu

Hcnonp3oBanne BHICOKOAI(Q(EKTUBHBIX YIUIOTHUTENEH B
pesepByapax ¢ IuaBaronieil kpeieil. bamancupoBanue napa u
0o0paTHBIH ApeHaxk OakOB BO BpeMsS MPOIECCOB 3arpy3Ku/
BBITPY3KH.

BoccraHoBienne mapa (He NUPHUMEHSTH IS HEJNETYy4HX
IIPOYKTOB) B pe3epByapax, TPAHCIIOPTHBIX CPEACTBaX, HpH
CTallMOHApPHOM  HCIOJB30BAHMM M  BO  BpeMs
MOTPY304YHO-Pa3rpy30uHEIX padoT. CaMOyIUIOTHSIOMIHECS
COCIMHUTENbHBIE MY(THI A1 IITaHroB. I[IpmOopsr mis
NpeaynpeKIeHUs MEepPEenoHeHUSI €MKOCTel. ABapuiiHble
JIATYMKH ypOBHS, paboTarolye He3aBUCUMO OT U3MEPUTEIBHON
CUCTEMBI pe3epByapa

5. YUepHas metaiutyprus

,Z[OHOJ'IHI/ITeJ'H)HI)Ie

N Kareropus onepariuit Hawunyumre nocTynHble TEXHOJIOTHU
MOKa3aTean



1 2

1. Topsigast 1 X0moIHAS MITAMITOBKA

XpaHeHHEe H OOpalIeHHE C
1) cblpbeM W BCIIOMOTAaTEIHHBIMU
MaTepHataMy

2) MamuHHas 3a4HCTKa

3) lnmdoska

4) Tlpomeccsl peKTH(PHUKAINN

[leun moBTOpPHOrO Harpesa u
TePMHYECKOH 00pabOTKH

6) YucroBas TUHUS

7) BrIpaBHHBaHHE U CBapKa

O4HCcTKa TEXHOJIOTHYECKON BOIBI
8) , conepxaliel MEIKYy0 CTPYXKKY
H Macja

C6op pa3nuBOB M YTEYCK C HCIOIB30BAHHEM
CHENUABHBIX CIIOCOOOB, HAMIPUMED, 3AIIUTHBIE TMbI
u gapenax. OtThelneHHe Macjia OT 3arps3HEHHON
JPEHAXHOW BOJBl W MOBTOPHOE HCIOJIb30BAHHE

BOCCTaHOBIIEHHOTO MacJna. O6paboTka
OTCENapupoBaHHOW BOJAbl B BOJOOYHUCTHOM
COOPY>KEHUH

OrpaxneHne Mpy MAIIMHHON 3a4MCTKE W CHIKCHHUE
YPOBHS TBUIM TIPH HOMOIIM TKaHEBBIX (PUIBTPOB.

DneKkTpocTaTuueckue (QUIBTPHI TaM, Te TKaHEBbIS

(GUIBTPBI HE MOTYT HCIOJB30BaThCsl U3-32 BBICOKOM
BJIQXXHOCTH JbIMa. Pa3genbHbIi cOOp OKalIMHBI/
MEJIKOH CTpYXKH, oOpasylouieiics NpH OTHEBOH

3aYHUCTKE

OrpaxkaeHus: Uil MallMHHOM UUTM(OBKU U
BbIJICJICHHbIE KaOMHBI, 000PYOBaHHBIE 3aLIUTHBIMU
KOJITaKaMH JUIsl PYYHOH NUIM(GOBKH M YMEHBIIECHHUE
IIBUIM TIPH IOMOIIX TKaHEBBIX (QHUIBTPOB

OuncTka ¥ MOBTOPHOE HCIIOJIb30BAHUE BOJBI H30 BCEX
nporeccoB pekTHdukanuu (OTAENeHHe TBEpAbIX
BelIeCTB). BHyTpeHHAA yTunu3anus Win npojaxa Ha
YTHIA3ALKIO OKAJIUHBL, CTPY>KKU U IBUIKA

OOmue Meprl, OTHOCSIIHECS K KOHCTPYKIIMH TEYH
WJIN 3KCIUTyaTalluy ¥ TEXHUYECKOMY 00CITyKUBaHUIO.
CHmxeHne n30BITKa BO3IyXa M MOTEpPH TeIjIa BO
BpeMsi  3arpy3kh  ONEPAaTHBHBIMH  HWIHU

KOHCTPYKTHBHBIMH CpeJICTBaMHu. BriOop TorumBa n

VYposuu SO2: <
100 mMr/m3 < 400
mr/m3 o 1700 mr/

. M 3
MIPUMEHEHHE aBTOMATH3AIUH/yIPABICHUS TSl TICUECH,
DHeprocoepekeHue
YTOOBI ONMTUMHU3UPOBATH YCJOBUS TOPSHHS: - IS 2550 %
o - 0 u
[IPUPOJIHOTO Ta3a; - JJIsl BCeX I'a30B U Ta30BbIX CMeECei
0 CHUKEHHE
; - s HedprsHoro tomimBa (< 1 % S).
KOHIIEHTpAaLUU
Hcnonp3oBanue Temia OTpabOTAaHHOTO rasa Jyist o
NOx nmo 50 %
MPEBAPUTEIBHOTO HATPEBa 3arpy30YHOTO CHIPhS, B
P p P 124 PP B ke e
CHUCTEMaX PEreHepPaTUBHBIX WM PEKYNEePaTUBHBIX
KOHIICHTPAaIlHH

TOPEJIOK, JJIsl HATPEBAHUS KOTJIA WA OPOCUTEIBHOTO
OXJIaXkJCHUA. BTopoe TOKOJIEHHE TOpEeIoK,
CHIXarommx cofepxkanne NOx

NOx o 65 %

PasOprIsruBanuie BOABI ¢ MOCIEIYIOMIEH OYHCTKOMH,

IIPU KOTOPOH TBEpIbIC YACTHUIIBI (OKCHIBI JKejie3a)

OTIENAIOTCS U COOMPAIOTCS [UIS YTITH3AINH JKeIe3a.

BEITSDKHBIE CHCTEMBI C OYMCTKOM BO3IyXa TKAHEBBIMH
GUIBTPaMHU M yTHIH3AIKMEH COOpaHHOMN MbLTH

BcaceiBaromuye KoOJMakyd U MOCAEAyHOIIas O4YHMCTKA
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/a

3aMKHYTBIE ~ TEXHOJOTHYECKHE  IHMKIBI  C
ko3¢ ULIMEHTOM peuupKysiuun ot > 95 %.
CHI/I)KeHI/Ie BI)I6pOCOB myTeéM HUCIOJb30BaHUMA
ONTHUMAJIBHOTO COUETAHHSI METOI0B OYHCTKH.



9) llpodpunaktuka
YIJIEBOAOPOIHOTO 3arps3HeHUS

2. X0onoaHbI MpoKaT

1) Pa3MarbiBaHHE PYJIOHOB

2) Tpasnenue

3) MUHHMH3AIUSA CTOYHOH BOJIBI

4) O49ncTKa CTOYHOH BOJIBI

CHxenne norpednenns Macna Ha 50-70 %

BonsiHble 3aBechl, BHITSDKHAS CHCTEMa C TKaHEBBIMH
GUIBTPaMu M yTHIIN3ALKS TTBIIH

Mepbl 10 CHWXEHHIO TOTPEOJCHHUS KHCIOTHI:
NpeaynpexieHue KOPPO3UM CTalll IyTeM
HaJUIeXKaIlero  XpaHeHHs, IpeIBapUTeNbHAS
MEXOUYHUCTKA CTalIM, WCIOJIb30BaHHE 3()(HEKTUBHBIX
METOZIOB TpaBJCHHUS (pacmbuIeHHE, TypOyJIEHTHOE
TpaBJICHUE), MeXaHW4Yeckas QWIbTpamus ¢
PEUMPKYJSIIMSA TPABUIBHBIX BaHH Ha NPOTSHKEHUU
CpOKa CITy>KObI, HOHHBIH OOMEH WJIH 3JCKTPOIUAIIN3
I BOCCTAHOBJIEHUS BaHHBL. [loBTOpHOE
ucriosip3oBanue  orpaborannoi HCl myrem
pereHepanuy KHCIOTHI ra30(a3HbIM METOAOM WIIH B
KHUISIEM ciioe (WM SKBUBAJICHTHEIN Iporecc) C
pEeUMPKYISLUEN BOCCTAHOBIEHHOW  KHUCIIOTHI.
[ToxHOCTBIO 3aKkphITOE O00OpYZOBAaHHE WU
00opynoBaHue, OCHAIIEHHOE KOJIMAaKaMH U OYUCTKOH
BO3JlyXa IIOCJI€ BBHITSDKKM. BoccraHoBieHue
CcBOOO/IHOW CEepHOW KHCIIOTHl KpUCTaJUIM3aluei;
YCTpOICTBa OYMCTKH BO3IyXa Ul PETCHEPAIOHHON
ycTaHoBkH. CBOOOHASI YTHUIHM3AIHS CMECH KHCIOT (
myTeM OOKOBOW (pakIMd HOHHOTO OOMEHa MU
9JEKTPOAMANN3a) WJIM pEereHepanuyd KHCJIOTHI
CIIEAYIOIMMHU METOJaMU: ra30(ha3HbIM METOJIOM; HITH
BeinapuBaHueM. OumcTtka npu nomomu H202,
MOYEBUHONH W T.m. wniam mnojaasiaeHue NOx
nobasinenneM H202 wnm MOYEBHHBEI B TPAaBHIBHYIO
BaHHY. AIbTEpHATHBAa: HCIIOJIB30BAaHHE A30THOTO
OCCKUCIIOTHOTO TpaBIEHUS IUIIOC 3aKPBITOE
obopynoBaHne WM 00OpYJOBaHUE, OCHALICHHOE
KOJITAKaMH M OYUCTKOW BO3/yXa IOCIE BBITSKKH.
HarpeBanme KHCIIOT HENPSIMBIM HarpeBOM IIpU
ITOMOIIH TETUIOOOMEHHNKOB

CucteMbl KacKaJHOM NTPOMBIBKM C BHYTpPEHHEH
yTHIM3aluel cnuBa (HampuMep, B TPaBUIIBHBIX
BaHHAX WJIM IIPU NpOMBIBKe). TiiaTenbHas HajlaaKa u
yIpaBIIeHHE CHCTEMOW 'TpaBiIeHHUs\peTreHepaliu
KHCIIOTHI-TIPOMBIBKH"

Ouucrka myTeM HeWTpanu3aiuu, GIOKYISIHA U T.I1.,
IJie HEBO3MOYKHO M30€KaTh BBIIIYCKa KHCIIOW BOJBI U3
CUCTEMBI (corylacHo paszeny "OuucTka CTOYHBIX BOX"

)

[Ipodunaktuka 3arps3HEHUN ITyTEM pPETYIAPHON
MIPOBEPKH T'ePMETH3ALNHU, TPyOONpPOBOJOB M T.I.,
KOHTpPOJIb yTeueK. I1oCTOsSHHBIN KOHTPOJIb KauecTBa
smysabscud. Iogaepikka MUPKYIALUN SMYJIbCHH ITyTeM

ITeas 20-50 Mr/m3,
HC1 2-30 mr/m3,
SO2 50-100 mr/m3,
CO 150 wmr/m3,
CO2 180000 mr/m3
: NO2 300-370 mr/
M 3

Ieae 10-20 mMr/m3
HCI1 2-30 mr/m3.
H2S04 5-10 mr/m3
SO2 8-20 mr/m3
Mee < 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

B3BemeHnHbIe
BemectBa (BB) <
20 mr/m Macno: <5
mr/a Fe: < 10 mr/nl
Cr: <0.2 mr/n Ni: <
0.2 mr/n2 Zn: <2

MI/J1



5) DOmynbcuun

6) Tlpokat u oTIyck

7) O6ezxuprBanue

8) Tleuwn mns oTxxura

9) oBoaka/mpoMaciiiBaHHE

BI)IpaBHI/IBaHI/Ie " CBapkKa

Oxnaxaenue (MayHbl U T.11.)

)

3. Bomouenne mpoBOIOKH

1) TpaBnenue B BaHHE

2) TpaBnenue

OYUCTKA M TOBTOPHOTO HUCHOIb30BaHHUS IMYIbCHU
JUIsl yBEIWYEHHUs Cpoka mnpumeHeHus. OumcTka
OTpabOTaHHON OMYJIBCHUH, M YMCHBIICHUA
COJep)KaHUs ~ Macia, HampuMmep, IyTeM

ynpTpaUIBTPAlIN WU DJIEKTPOIUTUYECKOTO
paszeneHus.

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

HenpepobiBHBIH mponiecc 00€3)XUPHUBAHUS IyTEM
OYUCTKM M  MOBTOPHOTO  HCIOJb30BAaHUSA

oOezxupuBaroniero pacrsopa. IIpuemiiemble Mepsl
OYHCTKH - MEXaHWYECKHE METONbl W MeMOpaHHas

¢buIbTpaus. OugncTka oTpaboTaHHOTO
00€e3XKHPUBAIOIIETO pacTBopa nyTeM
JNEKTPOIUTUYECKOTO paszaeneHus uian

yIbTpadUIbTPALMY, YTOOBI TOHU3UTH COJEp)KaHHE
MacJyia; TOBTOPHOE HCIIOJIB30BAaHUE BBIIEICHHON
MAaCIISTHOH (DpaKIiy; OYUCTKA (HEUTpaTu3aIlyst ! T.11.)
BBIICTICHHON BOJBI 10 cOpoca. BeITsbkHas cucreMa
JUTsl 00€3KUPUBAHUS U OUYUCTKH JAbIMA (MCTIaPSHHMIA)

Jnst HempepbIBHO paloTaromux rnevyell mpuMeHeHHe
TOpENIOK, CHIDKAMUX KoHIeHTpanuio NOX.
[IpenBapuTenbHBIN HarpeB BO3LyXa Ul TOPEHUs MIPU
HCIIOJIb30BAaHUH PETECHEPATUBHBIX U PEKYIIEPATHBHBIX
ropenok. IlpeaBapuTenbHBIA HarpeB MIMXThI
OTXOJISIINM Ta30M

BEITSOKHBIE KOJIIAKM M TYMaHOYJIOBHTENH H/HIIH
IEKTPOCTATHIECKHE (DHIBTPBL. DICKTPOCTATHIECKOES
HpoMacIuBaHue

BcachIBatomue KONMAaKW W MOCIEAYIONas OYHUCTKA
BO3/lyXa TKaHEBBIMHU (primbTpamu

PaznennHbIe CHUCTCMBI OXJIAXKICHUA BO/JIbI,
paﬁOTaIOHII/IC B 3aMKHYTOM LUKIJIC

Crporuii KOHTPOJIb MapaMeTPOB TPABUIIBHOM BaHHBI:
TeMIeparypa M KOHLEHTpauus. J[ns TpaBHIbHBIX
BaHH C BRICOKMMH 3MHUCCHSIMH T1apa, HalpuMep, BaHH
C COJISTHOM KHCJIOTOM C NOJOIPEBOM WIIM BBICOKOH
KOHIIEHTPAIlMeH: YCTAaHOBKAa OOKOBOW BBITSKKH,

OYHMCTKA BBITAHYTOI'O BO3JlyXa KaK B HOBBIX, TaK U B
CYLIECTBYIOIIUX YCTAHOBKAX

Kackannoe TpaBieHne (IpOW3BOIUTENBHOCTE > 15
000 TOHH KaTaHKH B TOJ) WM BOCCTAaHOBJICHHUE
¢dpakiuu CcBOOOJIHOW KHCIOTHI U IOBTOPHOE
HCIIONIb30BaHNE B YCTAaHOBKE TpaBieHHUs. BHemrHee
BOCCTAaHOBJICHUE  OTPaOOTAHHOW  KHCIIOTHI.
Hcnonr3oBanne oTpabOTaHHOW KUCIOTH B KAU4eCTBE
BTOPUYHOTO CHIPhsI OECKUCIOTHOE yIaIeHUE OKATHHEI
, HaIIpUMep, ¢ TTOMOIIBI0 JpoOecTpyHHONH OYHCTKH,

YraeBomopoasl: 5-
15 mr/m3

NOx - 250-400 mr/
M3 6e3
MPEABAPUTEIHHOTO
HarpeBa BO3Iyxa, 3
% O2. Hopwmsl
cHmxenust Ha 60 %
st NOx (u 87 %
st CO)

ITene: < 5-20 mr/
M3

HCI: 2-30 mr/m3



3) Cyxoe BojoueHHE

4) Moxkpoe BoIodeHHe

5) Cyxoe 1 MOKpO€ BOJIOUYEHUE

6) OTxuUroBBIC TIEUH

npu yCJIOBUH COOTBETCTBUA KAYCCTBY. KaCKa}IHaH
IIPpOMBIBKaA O6paTHBIM IIOTOKOM

OrpaxaeHne BOJIOYMIBHBIX MamuH (U, €clu
HEO0XOMMO, MOIKIIOYCHUE dKpaHa K (QUILTPY) CO
CKOPOCTBIO BOJIOUEHHS > 4 M/c

OuucTKa U MOBTOPHOE MCIOJIB30BAHNE BOJOYMIBHON
cmasku. Ouncrtka OTpabOTaHHOW CMa3Ké IS
CHIDKCHHUS COJCpXKAHHS Macjaa W/HIH IS
YMCHBIIICHUSI 00bEMa OTXOJIOB, HANPHUMEpP, IIyTEM

XUMUYECKOTO  Pa3IOKEHHUs,  pas3JeseHHs
SJIEKTPOIUTHICCKON SMYJIbCUH i8191
yAbTpapUIbTPAIUH. OdncTka hpaxaum

0TpaboTaHHOW BOJIBI

BaKpLITLIe CUCTCMbI BOJASHOIO OXJaXJICHUI.
HckiroueHne MCHoIb30BaHUS MMPpAMOTOYHBIX CUCTEM
BOJAHOI'O OXJIQXKACHUA

Cxuranve 3alIUTHOTO MPOJYBOYHOTO rasa.
HenpepsIBHBIE ~ OT)KUI  IPOBOJIOKM. Mepsl
palMOHANBHOM OpraHu3allud W  YIPaBJICHHS
nponeccoM oTxkura. OTaenbHOe XpaHEHHUE
Pb-conmepkamux OTXOZOB C 3aIIUTON OT AOXKISA H
Betpa. Ilepepaborka Pb-comepkammx OTXOHOB A
UCIIOJIb30BAHUS B IIBETHON METAITypruu. 3aMKHYyTas
cxema paboThl 3aKATOYHBIX BaHH.

4. HeripepbIBHOE Topsiiee MOrpy>KeHNE B PacIlIaB

1) O6ezxuprBanue

2) Ileun TemoBoit 06pabOTKH

Hanecenue 3al[UTHOTO
3) MOKPHITUA TOTPYKEHHEM B
pactaB

Kackagnoe oGesxupuBanne. OYUCTKAa U CKUTaAHUE
00e3:)KMPHBAIOIINX PACTBOPOB; HEOOXOANMBIE MEPBI
OYUCTKHM - MEXaHMYECKHE METOJbl M MeMOpaHHas
¢unpTpanusa.  OOpaboTka  HCHOJB30BAHHOTO
00€3XKMpUBAIOIIET0 pacTBOpa NPH MOMOIIH
JJEKTPOIUTHYECKOTO PA3TIO0KECHUSA IMYIbCHU HIH
ynbTpadIbTPAMK Ui YMEHBIICHHUS COJCPIKAHUS
Macna. [loBTOpHOE HCIONB30BaHHE OTIENICHHOMN
MacJIsiHOM (paknuu; o0paboTka (HeWTpanusanus U
T.Jl.) OTAEJCHHON BOAHOHN (pakmuu. 3aKpbIThIC
pe3epByapsl ¢ 3arpsA3HEHHBIM BO3AYXOM H €ro
OYHCTKa CKpyOOepoM WM TyMaHOYJIOBHUTEIEM.
Hcnonp30BaHNE OTKUMHBIX BaIUKOB JUIS CHUKECHUS
YHOCA 3JEKTPOJINTA.

lopenku, cHmwxkaromue conepxxkanue NOX.
[IpenBapuTenbHBIH Harpes BO3/ayXa
pereHepaTHBHBIMH  HIH  pPEKyNepPaTHBHBIMH
ropenkamu. llpenBapuTenbHBII HarpeB IOJOCHI.
I[IpousBoacTBO mMapa ¢  HCHOJIb30BAHUEM
0TpabOTaHHOTO T'a3a I BOCCTAHOBJICHUS TEIUIA.

PazzenpHOE HAKOIUICHHE LIMHKCOEPKAIIUX OCTATKOB,
[UTaKa W TapTOWHKA (IUHKO-)KEJE3HBIH CIUIaB) M
nepepaboTKa C HUCIHOJIb30BAaHHEM B IBETHOMH
METATYyprunt

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

NOx - 250-400 mr/
M3 (3 % 0O2) oe3
MPEABAPUTEIHLHOTO

HarpeBa BO3AYyXa;
CO 100-200 mr/m3

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



5) TanbBaHWYECKUN OTXKUT

6) IlpomacmuBaHwme

dochaTrpoBaHue U MACCUBALIUsA/
XPOMHUPOBaHHE

8) Crounas Bona

Topenku, cHwkatomue conepxxkanue NOX. peABAPUTCIILHOIO
PerenepaTuBHble WM pEKyINEpaTUBHBIE CUCTEMBI HArpeBa BO3AyXa
TropcHHu.

Orpan(z[eHHe MAaIlWuHBI 1JIA IpOMacCIMBaHUA I10JIOC.
3HCKTpOCTaTquCKOC ImpoMacjIMBaHUEC.

OrpaxJeHrne TEXHOJIOTMYEeCKUX BaHH. O4uCTKa U
IIOBTOPHOE  HCIOJb30BaHHE pacTBOpa  JJIf
¢dochatupoBanms. Oduuctka W TOBTOPHOE
HUCTIOJIb30BAaHUE pacTBOpa JUIsl IMACCHUBAIIHH.
Hcnonp30BaHue OTKUMHBIX BajdukoB. Hakomiaenue
pacTBopa TMpomycka B JIPECCHPOBOYHON KJICTH/
3aKaJK{ B YCTAHOBKE JJISl OUUCTKU CTOYHBIX BOJI.

Ounctka oTpaboranHOW BoAsl coueranmeM BB< 2 mr/m Fe< 10
oTcTauBanus, (QuibTpanuu w/miau - ¢uoranuu/ mr/a Zn< 2 mr/m Ni
ocaxaenus/Guokymsaiun. CymectByromue yecranoBku < 0.2 mr/a Cr< 0.2
HENpPEepHIBHOW OYHCTKH BOJBI (eIWHCTBEHHBIE, B Mr/1 Pb< 0.5 mr/n
KOTOPBIX Aocturaercst Zn< 4 mr/in) Sn< 2 mr/n

5. AnutupoBanue (ATIOMUHUPOBAHHUE) JTUCTOB

1) TpaBnenue

2) HuxkerneBoe MoKpeITHE

Hanecenue MOKPBITUSA
MIOTPY>KEHUEM B pacIliaB

3)

4) IlpomacnuBaHue

6. [TokpeITHE TPOBOJIOKH

1) TpaBnenue

2) Tlotpebnenne BOIBI

3) Crounas Bosa

4) ®nrocoBaHHe

3akpheIThIC BaHHBI W TpOJyBaHUE CKpyOOepa ¢
BOJSHBIM OpOIIIEHUEM, O4YHCTKa cTO4HOU Bombl m3 HCI< 30 mr/m3
cKpyOOepa 1 BaHHBI JUIS TPABJICHUS

3aKphITHId TIpolECcC, MPOBETPUBaHKUE CKpyOOepa ¢
BOJISTHBIM OpPOILIEHHUEM

Bo3gymHbIe HOXH [ KOHTPOJIS TOJIIUHEI
TTOKPBITHS

Marmmna QJICKTPOCTATUYCCKOI'0 IMMPpOMaCINBaAHUSA

OrpaxkieHHOe 000pysOBaHKME MM 000pYy/IOBaHUE,

CHa0»XCHHOE 30HTAMH U OYHCTKOW BBITSKHOTO

Bo3ayxa. KackagHoe TpaBieHHE B HOBBIX YCTAaHOBKAX
MIPOU3BOAUTENIBHOCTBIO OAHOW JUHUM Bhie 15000

ToHH/TOA. BoccranoBnenue ¢pakumm cobomuoit HCI - 2-30 mr/m3
KHUCJIOTHI. BHelIHee BOCCTaHOBJICHHE OTpabOTaHHOM

KUCIIOTBl Il BCeX YycTaHOBOK. IloBTOopHOE

HCIIOJIb30BaHNE OTPabOOTAHHOW KHCIOTHI Kak

BTOPHUYHOTO CBIPHS

KackanHas mpoMBIBKa, BOSMOXKHO, B COYETAaHHHU C
JPYTUMH CIIOCOOaMH JIJIsl CHMIXKECHHUSI MOTPeOJICHHs
BOJIBI B HOBBIX U BCEX KPYIHBIX ycTaHOBKax (> 15000
TOHH B T'0OJT)

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

00paboTku (HeHTpamu3anus, QPIOKYIISAINS U T.1.) < 0.2 mr/n Pb: <
0.5 mr/nm Sn: <2 mr
/n

PanmonanbHas opraHusaius TPOHU3BOJCTBA H
yVIOpaBJeHUs TMPOLECCOM, HaNpaBIECHHBIM Ha
CHIDKEHHUE TepeHoca >Keje3a M CoJepKaHUe BaHH.
MecTHOE BOCCTAaHOBIICHHE IINIAKOBBIX BaHH (



ynaieHue OOKOBOW (pakuum xenesa). Buemrnss
peyTUIH3aLus 0TpaboTaHHOTO pacTBopa (uiroca

7. LluakoBaHue (TaTbBaHU3AINA)

Omnpenenenne croco0oB 00€3KUPUBAHUS, €CIIH
JeTald He TOJHOCTBI0 CBOOOJHBI OT JKHUpA.
OntuManbHast 9KCIUTyaTalyst BAHHBI JUTS TOBBIILICHUS
3¢ (GEeKTUBHOCTH, HAIIPUMED, ITyTEM MepeMEIINBAHIS.
Ouncrka 00€3XKMPUBAIOLIMX PACTBOPOB IS

1) O6e3xupuBaHue TIOBBIIICHUS ACHCTBUS (CHATHE MOBEPXHOCTHOTO CIIOS
, UEHTpUPYTHpOBaHWE W T.I.) M PEUUPKYISLHUS,
MTOBTOPHOE HCIIOJIb30BAHNE MACISTHOTO OCajKa, W "
Ononornaeckoe 00e3KupruBaHue" OYUCTKON Ha MECTE
(ymamenne xupa W Macia u3 00e3KMPUBAIOIIETO
pacTBopa) Mpy MOMOIIH OaKTEePHid

PasnenpHOC TpaBICHWE W CTPABIMBAHUC MTOKPHITHS,
€CITH HE OCYIIECTBISICTCS MPOIECC BOCCTAHOBICHUS
n3 "CMemaHHbIX" KHUIKOCTeH (Ha MecTe WM depe3
CTOPOHHHX CIEIMaIM3UPOBAHHBIX TOCTABIIMKOB).
Hcnonp30Banue OTPaOOTAHHOTO CTPABIMBAIOIICTO
pacTBopa (BHEIIIHEE WIIH BHYTPEHHEE, HATIPUMED, JJIS

TpaBneHne + XUMHYECKOE BOCCTAaHOBICHHUS (rocyromieii modaBku). B cioyuae

CTpABJIMBAHUE TTOKPHITHS KOMOWHUPOBAHHOTO TPABICHUA W XUMHYECKOTO
CTpaBJIMBaHMS: BOCCTAHOBICHHUE 3HAYCHUI CBOWCTB
n3 "cmemaHHBIX" KUAKOCTEH, Hampumep,
HCIMOJIb30BaHUE TSI IPOU3BOACTBA  (DIIFOCOB,
BOCCTAHOBJICHUS KUCJIOTHI nu HOBTOpHOFO
WCIIOJIh30BAHUS B TaTbBAHU3AIINH HIIH JUTS IOy YCHHS
JPYTUX HEOPTAaHNYECKUX XUMHUKATOB.

BoccranoBnenne ¢pakuun CBOOOTHOW KHUCIOTH M3
HCIIONIF30BAaHHOTO TPaBUIBHOTO pPacTBOpa MU

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

OTpa0OTaHHOTO TPABUIBHOTO pacTBOpa IS

pon3BoAcTBa (IocoB. McKitoueHne NCIIoIb30BaHMS
OTpabOTaHHOTO TPABUIBHOTO pacTBOpa s

HeWTpanu3auuu. VckirodeHue HCHOJb30BaHU

oTpabOTaHHOI'0 TPABWJIBHOTO pacTBOpa I

pasaeneHus SMyIbCUI.

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

8. IIpon3BOACTBO heppOCIIIaBOB
8.1. [IpegoTBpalenre win yMeHbllIeHHE HEOPTaHU30BaHHBIX YMUCCHIA

[IpenoTBpamenue
WM yMEHBIICHHE YIJIaBIMBaHHUE YMHUCCHH IO BO3ZMOXKHOCTH MAaKCHMAaJbHO OJHM3KO K
HEOPTaHW30BaHHBIX HCTOYHHKY C MOCIEIYIONMEH OUNCTKON

)

SMHCCHI B BO3IyX

Cucrema
BHenpenue cucTeM 3KOJIOTMYSCKOTO U MEHEIKMEHTA M CHCTEMBI
2) 3KOJOTHYECKOTO
MEHEKMEHTA SHEProdPHEKTHBHOCTH
MEHEPKMEHTa

Hcnonp30BaHue 3aKpBITHIX MOMEIICHUH MM €MKOCTEeH/ OyHKepOoB
CoopyxeHne  yKpBITHH  HaJ  IUIOIIAJKaMH  XpaHEHHUS
lFepmernunas yHaKkoBKa
Coopyxenne YKPBITHH Hap NpOJIEeTaMH



3)

4)

5)

YMeHbIICHHE
HEOpPTraHU30BaHHBIX
9MUCCHUH,
00pa3yoImXcs Ipu
XPaHEHUU CBIPbS

VMeHbienue
HEOpPraHU30BaHHBIX
SMUCCHUH,
00pa3yIouxcs Ipu
npuemMKe,
MOJITOTOBKE,
TPAHCIIOPTUPOBKE U
mnojlaue ChIpbsl U
MaTepHaioB

IIpenynpexnenue
Wi YMCHBIICHUC
HEOPraHW30BaHHBIX
BBIOPOCOB  IpH
mojave ChIPbhA,
IUTaBKE U BBIMYCKE
U3 1nedend Ha
3aBoJax Mo
MIPOU3BOJICTBY
(deppocIuiaBoB

Pas6pei3ruBanue (pacmbuieHHE) BOABI ¢ IPUMEHEHHEM Win 0e3

NPUMEHEHHUS nqo006aBOK
Pa3memnenne ycTpOWCTB yIaBIWBaHUS IBUIH/Ta30B B TOYKax
3arpy3KHu u neperpys3ku

Perynsapuas yOopka u, npu HEOOXOZMMOCTH, YBIAKHCHHE
njaomankHu XpaHEHUH
Bri0op ontuManbHON CXeMBbl XpaHEHUS MaTepPHajoOB, UCXOJS U3
TEXHUUYECKOU BO3MOXHOCTH u JIpyTrux ¢daxTopoB
PaznensHOE XpaHEHNE CHIPHS

O0ecnieueHue MPOIECCOB Pa3rpy3KH U TPAHCIIOPTHPOBKU CHIPbSI U
MaTepHUajoB aBTOMAaTU3allMed U TPUMEHEHUEM KOHBEHEepoB,
ITHEBMAaTHUYECKUX WJIM THIAPABIMYECKUX TPAHCIOPTHBIX CHCTEM,
POTOPHBIX 3KCKaBaTOPOB, BarOHOONPOKUABIBAaTEINCH, Tper(hepHBIX

KpaHOB n pasTpy3KH yepes TIOKHU BaroHoB
CoopyskeHne KOHBEHEPOB s HEMBULSIIUX TBEPIBIX MaTEpPHAIOB
mon HaBeCcaMH¥

YcraHoBka yCTpocTB cOopa TbUIM B MYHKTaX JOCTaBKH
Hcnonp3oBaHMe  MaKCHUMalbHO  KOPOTKHX  MapLIpPyTOB
TPAaHCOHOPTHUPOBKHU

PerynupoBka CKOpPOCTH OTKPBITBIX JICHTOYHBIX KOHBEHEpOB
IIpoBenenne TIAHOBBIX KaMmaHWW 1o yOopke mgopor

Pazgenenue HECOBMCCTUMBIX MaT€puajaoB
MunumM#3aLus MaTepuaJbHbIX IMOTOKOB MCKIAY MHpoueccaMu
HNcnonp3oBanue CUCTEM ObIICIIOAABIICHU A

Hcnonw3oBanue 3aKpPBITOTO 060py,u013aHI/151, OCHaIICHHOTI'O
CHCTEMOM YyJ1aBJIMBaHUA 3allbUICHHOTO BO3yXa C MCIIOJIb30BAHUEM
CHUCTEM acCItMpanuu.

BBITSDKHBIE 30HTBI/YKPBITHS B TOYKax 3arpy3Kd W BBIIYCKa B
COYETaHUU C CUCTEMOH YJIaBIMBAHUS U OUUCTKH OTXOJSLIUX T'a30B
Kontpons ypoBHeil conepkanust okcuaa yriepoga COnoa cBogom
e q i

I'epmeruszanus nedu
[Mognepxxanwe TeMmmepaTypbl B TIeYd Ha CaMOM HHU3KOM
JIOMTYCTUMOM YPOBHE, a TakXe COOJIOJCHHE YCTaHOBJICHHOTO
9IEKTPUUYECKOTO pexuma
3akpbIThie NOMEUIEHUS B COYETAaHMM C JIPYTHMH METOJaMu
yIaBIWBaHUS HEOpraHW30BaHHBIX BBIOPOCOB
I[Mogbop m momaya CHIpESI B COOTBETCTBHH C THIIOM II€YH U
MPUMEHSIEMBIMHU METOJaMu COKpaIIeHus BEIOpOCOB
Hcnonb30BaHne 30HTOBBIX CUCTEM ISl cOOpa razoB

8.2. [IpenoTBpaleHre Wik yMEeHbIIEHHE OPraHN30BaHHBIX BHIOPOCOB

1)

CHUuXeHue
BEIOPOCOB,
BO3HUKAIOIINX MIPH
XpaHEHUHN,
obpaboTke H
TPAHCTIOPTHPOBKE

MaTepHuanoB, NpU
omepanmsax HX
NpeaBapUTENBHON
MOJATOTOBKH, TAKHX
KaKk JO3MpOBKa,

[IpuMeHeHne acHMpalMOHHBIX YCTAaHOBOK Ha 0a3e pyKaBHBIX
(GUIBTPOB, IUKIOHOB W JPYrHX CHUCTEM acHUpanuu, s
MOATOTOBKM IIMXTOBBIX MAaTepHaOB, TPAHCIOPTUPOBKH,
JO3UPOBKM, 3arpy3kM MIMXTHl B TII€4b, JpOOJNEHUS U
bpakuMOHHPOBAHUS ¢deppocmnnaBa
IIpuMeHeHHE  TONY3aKpBITBIX ~ PYAHOTEPMUYECKHX  Iedueld
[IpumeHenne papUHUPOBOYHON SIEKTPONEYNM U KOHBEKTOpa
[IpumeneHne OKYyCKOBAaHHOTO (arjioMepUpOBaHHOTO)  CHIPBSA
IIpumeHeHEe KaMEHHBIX YIVIEW B KaU€CTBE 3aMEHUTEIIS] KOKCa UL
IIaBKM  QeppocniaaBa B PYIHOTEPMHUYECKHX  Iedax
IIpumenenue pPa3IuBOYHBIX MalluH
IIpumeHeHnue MOJUTOHHON pa3snuBKHU



CMEINBaHHUE, IIponysxa a30TOM ITHEKOBBIX TPaHCHOPTEPOB.
coprupoBka, a IIpuMeHeHHEe aBTOMATH3UPOBAHHOW CHCTEMBl YIPABICHHS
TaKXXe MPH IJIaBKe, TO3HMPOBAaHHUEM I ¥ X T BI
pa3nuBKEe W Brenpenne aBTOMaTH3MPOBAHHBIX CHCTEM MOHHTOPUHTA
yIakKoBKe MeTala  aTMOC(epHOro Bo3ayxa

8.3. HpeHOTBpaHIeHI/Iﬂ 3arpsA3HCHUS IOBEPXHOCTHLIX BOAHBIX OOBEKTOB U O6paHIGHI/I${ C BOZ[OfI

IIpenorBpamenne HM3mepeHue 06bp¥MOB HCIOJb3YEMOMU BOJBI
3arpA3HCHUA HpI/IMeHeHI/Ie p€arcHToB JJIA OYHCTKHU BOJbI
1) BomHoro Oacceitna OpraHu3zanus JIOKaJIbHBIX 000pOTHBIX IIUKJIOB
n vuHuMu3anus  [Ipumenenue 000poTHOTO BOJIOCHA0XKEHUS

BO,Z[OHOTpC6J'ICHI/IH HpI/IMGHeHI/IG 3aMKHYTBIX BOI[OO60pOTHI>IX CUCTEM

CoopyxeHust st

ynalleHus W OTBOJ €CTECTBEHHOT'O BHEIIHEro croka. [lepepaboTka XBOCTOB U
2) obe3BpexuBaHUS IMyCTOW NOpoAbl B Kapbepax. IIpoBeneHue NporpecCHBHOTO

XBOCTOB M ITyCTOH BOCCTaHOBJICHHUS/ PEKyJIbTHBALMH IPYHTa

TOpoT6I (OTBAJIA)

8.4. OOpaienue ¢ 0TX0AaMH, TOTYIPOAYKTaAMU U OOOPOTHBIMH MaTepHallaMu

Opranuzanus
CHCTEMEI
obpameHus ¢ OKyCKOBaHHE OTCEBOB HIMXTOBBIX MAaTEpHaJIOB M BO3BpaT B

OTXOJaMH, OPOHU3BOILCTBO
NnoJynpoaykramu W Peanusanuss OTCEBOB INMXTOBBIX MAaTepUalOB MNOTPEOUTENSIM
000pOTHBIMHU [Tpou3BoacTBO TrpaBusi, IEOHS M MECKOB M3 (eppOCIIaBHBIX
MaTepuanamu, m 1 a K O B

1) cnocoOctBytomeii M3BieueHne METaJUIOKOHILEHTpaTa W3 IUIAKOB, B TOM YHCIIE B
UX IOBTOPHOMY X M O K O U cpene
HCIOIB30BaHMI0, a Peanusanus (dheppocnnaBHOTO nuraKa noTpeduTensim
B ciydae IIpuMeHeHNE yNAaKOBKH CyXOH IBUIM Ta300YUCTOK B MSATKHE
HEBO3MOKHOCTU — KOHTEHHEPHI JULSL Ipoaaxu noTpeOuTeNsIM

BTOpUYHONH ux  OO0E3BOXKHUBAHUE IIITAMOB
mepepadOTKH TN
YTHITU3AIANA
6. HBGTH&&I MCTaJlIypTrus
N Kateropus
onepauuit

12 3

Hannytuune JOCTYIHBIC TCXHOJIOTUH

TxaHeBbIl QUIBTP, TOPSUNI IEKTPOCTATUICCKUH (UIBTP M IIMKIOH. YTONBHBINA QUIBTP
JoxuraTtens (BKIIIOYAs OXJIAKICHHUE U THOKCHHA). MOKpHIi WK MTOTyCyX0il CKpy0oep.
I'muuo3emublit ckpy0O0ep. Boccranosinenme xiopa. ONTHMHU3UPOBAHHOE C)KUTAHUE.
Il'openka ¢ wHuzkum NOx Oxucnsronuii ckpy00ep. YiaBinBaHue W yTHIHM3AIMS Cephl (
1 Texuomoruueckue kouBepcus SO2). OxyaauTesb, BIAXKHBIN KEPAMUYCCKUH (GHIBTP, aacopOIHs U3BECThIO/
orepanuu yriaeM W TKaHeBbIH (uibTp. ['epMmernsanust medeidl WiIM JPyrUX TEXHOJIOTHYECKUX
yctaHoBOK. CHIKEHHE [0 MHHHMyMa IIepeMelleHHe MaTepHalioB MEXIY
TEXHOJIOTHYECKMMHU MponeccaMu. CucreMa BBITSDKKH W TBIICYJIABIMBAHUS UL cOopa
IbIMa, 00pa3yromEerocs IpH TEPEHOCE WIIH BBITyCKE PACIUIABIEHHOTO METallla, ITeHHa
WIIN IIUTaKa.

XumMuueckas

) [MepmaHranatHasi O4YMCTKA OKCHJA MBIIIbSIKA U CYpPbMbI NpU padUHUPOBAHUM IIMHKA/
O4YHUCTKa

cBuHIa. Jlo)xuranue, KOHAEHcalMs Win cyxas adbcop6Orwst cmon. IllenouHoii ckpy6oep.

acCTBOPOB
p P Oxucnenne HCN nepekuchio Wiu TUIOXJIOPUTOM.

MCTAJIJIOB



ITepepaboTka u
ynajaeHue
OTXOJIOB

ITepepaboTka OTXOJOB A BOCCTAHOBJIEHHA MeTamioB. IlepepaGoTka oTxomoB i
NPUMEHEHUs B KadyecTBE CTPOUTEIbHOTO MaTepuaia. OOe3BpeXMBaHHE TOKCHYHBIX
coequHEeHUN. BoccTaHoBIEHNE SJHEPIrUM My TEM: HCIOIb30BaHUS PEAKIIMOHHOIO Tela It
IUTABKM MJIM OOXWra KOHIIGHTPATOB WM IUIAaBKM METauIooMa B KOHBEPTEPE;
HCIOJIb30BAHUS TOPSYMX TEXHOJOTMYECKHX ra30B Ul CYLIKH 3arpy304HBIX MAaTE€PHANIOB;
IIPEIBapUTEIbHOIO HArPeBa 3aBAJIKU IIPHU IIOMOIIM 3alaca SHEPrUM NEYHBIX ra3oB WM
ropsiuux ra3oB M3 JIPYroro MCTOYHMKA; MCIIOJb30BAHUS PEKYNEPAaTUBHBIX I€4YeH HIH
IpeiBapUTEIbHOIO HarpeBa BO3[yXa IS TOPEHUS; HMCIONB30BaHUS 00pa3yrolerocs
yrapaoro raza (CO) B kauecTBe TOIUIMBA; HAarpeBaHUsI LIEJIOYHBIX PACTBOPOB TOPSYMMHU
TEXHOJIOTUYECKAMU ra3aMH WM KHUJIKOCTSIMU; HCIIOIb30BaHMs IIACTMACC, COAEPIKAIINXCS
B HEKOTOPBIX BHUIAX CBIPbS, B KA4eCTBE TOIUIMBA, MPH YCIOBHH HEBO3MOXXHOCTH
BOCCTAHOBJIEHHSI XOPOLIETO KayecTBa IUIACTUKA M OTCYTCTBHS BBIICICHHS JIETyYHX
OpraHUYECKUX COECIMHEHUHN U TMOKCUHOB; UCIOIb30BaHU JIETKOM OrHEYIIOPHOM KEPaMUKH
TaM, IJie 3TO IIPUMEHUMO.

6.1. HpOI/ISBOI[CTBO TJIMHO3EMa METOAOM ITOCIICA0BATC/IbHO-TIAPAJIIICIIBHOT'O BaphaHTa Eaf/'lepa-cneKaHI/I;{

6.1.1. MuHEMU3a1Ms SMUCCHIT B aTMOC(hEPHBII BO3LyX

CHUXEHHE
HEraTUBHOTO
BO3JICHCTBUS Ha
OKPYKaIOIIYIO
cpeny mpu
IMOJTOTOBKE
CBIPBS

CHuxeHHe
HEraTUuBHOI' O
BO3IEHCTBUSA IIPU
nepepaboTke

2 6okcuTa 70
HOJy4YeHHS
HPOAYKIIHOHHOTO

OcymiecTBiIeHHE KOHTPOJIA MOCTYTAaIero CBIPBS.
Opranu3zauus Bo3Iyx000MeHa B TeIUIIKE IIPpU 000rpeBe, MOCTYIAIONINX BAIOHOB C CBIPEEM
B XOJIOIHOE BpeMs IoJia, 0 3aMKHYTOMY UKLy, TP KOTOPOM IIPOLYKTHI TOPSHHUS Ma3yTa
B aTMochepy NpPaKTHYECKHU He HOCTYMNaloT.
O0opysoBaHKE KOMIUIEKCOB BaroHOOMPOKUABIBATENCH YKPBITUSIMH M CHCTEMaMH
aclupalMM C YJIOBOM IIbUIM B TIICHHBIX amlapaTtax M TPYNIOBBIX MHKJIOHAX.
YKpBITHE MECT TMEpechIIOK ¥ 00OpYJOBaHUS OTHAEICHHS CpPEIHEro ApOOIeHHS
ACMUPaOHHBIMU KOXXYXaMH C yJIOBOM NBUIM B MEHHBIX amllapaTtax M TPYHIIOBBIX
0 U KIJI oH aX

BeiGop MecTa pa3MeIleHHMs OTKDBITBIX CKJIaJOB B 3allWIICHHOM OT BeTpa MecCTe.
YKpBITHE Y37I0B MEPECHINIOK OTKPHITOTO MIMXTOBAILHOTO cKiaga. O0opynoBaHUe Y3JI0B
MEPECHINIOK CHCTEMaMU acHUpaldd C OYHUCTKOM BO3AYHNIHOW cMecHn B
HUKJIOHAX-MPOMBIBAaTEIAX CHUOT.
BBI60p ONTHMANIBHOTO BapuaHTa (POPMHUPOBAHUS CKIIAJOB YCPEIHEHUs ¢ MAaKCUMAaJIbHON
CTEIEHBI0 yCpPeOHEHHUs Mo KpemHeBomy wmoxaynwo, C02, SO3 wu Cop.
VYKpbITHE W 000pyIOBaHHE UCTOYHUKOB BBIACTICHUS NBLUIH CKIaI0B YCPEIHEHUS CHIPbS
CUCTEMaMH acnupanru ¢ YCTaHOBKaAMU NBIJICOYUCTKU — c1<py66epb1, OWKJIOHBI, IICHHBIC
ammnmapaT H

Breirpyska conel B TIpueMHBIE OyHKEphl B 3aKpBITOH aclupupyeMod Kamepe.
HcximoueHre oTepy o/l M MOCTYIUICHHE MBIIH B aTMOc(epy 3a CUeT OCHAIIEHUS CHIIoca
COZIBI PyKaBHBIMU (DUITBTPAMH.

ITpuem u pa3mon GOKCHTAa B cpejie IIENIOYHOTO0 00OPOTHOTO PAacTBOPA B CTEPIKHEBBIX
M el b HHTIAaKX
[MpumeHeHHe CXeMbl BBIBOJA KEJIE3UCTHIX MECKOB B IIENISIX BBIBOJA BPEAHBIX MPHUMECEH

6okcutra u3 TEXHOJOTHYECKOTO npomnecca.
BricokoTemneparypHoe BBIIETaYNBaHUC CBIpOH MYJIBIIBL.
CrymeHnue n MPOMBIBKA BBIIIETaYCHHO N MyJBIIBL.

[MpumeHenue cxembl NpsIMOW (QuIbTpaMuM KpacHOTO IjlaMa B 3 CTaAHH.
OunpTpanys alTlOMUHATHOIO PACTBOPA Ha JIMCTOBBIX BepTUKAIBHBIX (uibTpax (JIBAX n
M B X )

OuncTKa aJIOMHHATHOTO pacTBOpa IIOCHIE Tepenena CTYIICHHs Ha y3je€ KOHTPOJIbHOM
bunesTpanumu

OxJaxieHHe aTIOMHHATHOTO PAcTBOpa B CAMOMCHAPHUTENSX 33 CYET €ro BCKHIIAHUS MOX

BaKyyMOM (mepen NEKOMIO3UIHEH).
BeIkpyTKa ruzmparta u3 alfoMHHATHOTO pacTBOpa, 00paboTKa ero Ha y3iax Kiaccu(uKaiuy,
CTYI[CHUS u bunerTpanuu.

KonrtponbHas ¢unbTpanus MaTodHoro pactBopa (kuakas (asa, IMOJyYEeHHOTO IOcCIie



ruapata u (mocie
KaJIBIITHAITIH )
IIIMHO3eMa

CHuxeHHE
HEraTHBHOTO
BO3JIEHCTBUS NIPU
nepepaboTke
KpacHOro IaMa
BeTBU baiiepa ¢
€5 0
JOTIOJTHUTETIBHOTO
W3BJICYCHUS
oKcHJa
ATIOMUHHS U3
mJjamMa H
KOMIICHCAIINH
MOTEPH LIET0YH

nepenecna CTyUWEeHUu:Hd.
YnapuBanue pacTBOpOB nyTeM Harpesa mapom.
ITpoxkanka ruapaTa B medax KaJbIWHALUH C TIOJyYCHHEM KOHEYHOTO POIyTa — IIHHO3EMa

prBITI/Ie MMUTATEICH U MECT TIEPECHIIIKU IMUXTHI AaCIIUPAIITMOHHBIMH OTCOCAMHU C OUYHCTKOMU

oT INbIIN C NPUMCHCHUCM Ta3004YHUCTHBIX YCTaAaHOBOK.
OCHaHIeHI/Ie mnmeueH KaJbIIMHAIIUH NBIJICOYUCTHBIMHA YCTaHOBKaMH.
BOBBpaT B HpOHBBOI[CTBeHHLIﬁ nmponecc yHOBHGHHOﬁ IIBIJIN.

OunrcTKa 3aMbUICHHOTO TPAHCIIOPTHOTO BO3yXa M BO3MyXa C MECT OTTPY3KH TNIMHO3EMa B
KOHTEHHEPH CHCTEeMaMu Ta300YHUCTKH.
Buenpenne ABTOMaTH3HPOBAHHBIX CHCTEM MOHHUTOPHHTA aTMOC(HEPHOTO BO3AyXa.

O06opyI0BaHHE HMCTOYHUKOB BBIICICHUS TBUIM HpPU MPUEME H3BECTHSIKA (KOHBEHEPHI,
MeCTa TEPECHITOK, OYHKEpHI) YKPBITUAMH M ACIMUPAIMOHHOW CHUCTEMOH C OYHCTKOU
MBIJIEBO3IYITHO N cMecH B MEHHBIX ammaparax.
Br16op onTHMampHOTO COCTaBa MCXOMHOHM IIUXTHI, 00ECIICYMBAIOMIMNA ONTHMAaIbHBIN
XI/IMI/I‘IGCKI/Iﬁ COCTaB CIICKA, B HCIIX AOCTHXKXCHHA BBICOKHX HOKa3aTeJ'IeI71 HN3BJICUCHUA
OKCHUJI0B AJIFOMUHUSA )58 HanI/IH B npouecce BbhIIIICJIIAYUBAHUA CIICKa.
OcyuiecTBieHHE BBEIBOJA KEeIEe3UCTOU bpaknuu O6okcura.
BricokoTemnepatypHas mepepaboTka IMUXTHI B TPyOYATHIX BPAIAIONIUXCA TeYax
CICKaHUS C LEJIBIO JOU3BJICYECHUS MOJIC3HBIX KOMIIOHEHTOB.
Tepmudeckass 00pa0oTKa MIMXTH IO JUIMHE BpAINAOMIEHCs TeYd B CICAYIOIUX

TeMIOepaTypHEBH X 30HAaX:
- CYMUIBbHAaSH 30Ha,;
- 30HAa KalbIUUHAULUMY,;
- 30Ha COICKAaHUSIA,;
- 30Ha OXTMaXITCHUSHT.

[Tpumenenne crocoba ceKaHus, MPETyCMATPUBAIONIETO MOIAYy PACTIBUICHHON BIIAXKHOM
MIMXTHI BO BPAIIAIOIIYOCS I1€Yb HABCTPEUYy ra30BOMY IOTOKY MPOIYKTOB TOPEHHS TOTUIHBA
, C LCIBKO I/IHTGHCI/I(I)I/IKaHI/II/I CYHIKM W MOBBIMICHUA CTCIICHU HCIIOJIB30BaHUA TEIJIA.
BrimenaunBanue crieka B TpyO4aTOM BBIIIENIAYMBATENE KPENKOH BOJIOW IO MPHHIHITY
OpOTHUBOTOKAa B  IeNsIX  INepeBoja  ajllOoMMHaTa  HaTpus B  pacTBOD.
Hcnonp3oBanne QIIOKYISHTA JUII MHTCHCU(HKALMK TIpoIiecca CTYIICHNUS U OCBETIICHHS
CIHuBa CTycTUTEeNnEH.
[Tomada B pacnpenenuTeNbHYI0 KOPOOKY CTyCTHUTENS MAaTOYHOTO HIM OOOPOTHOTO
pacTBOpa U3 rUAPOMETAIUTYPIrudCCKOTo Ne€xa B HEIAX MOBBIIICHUA KayCTUYECKOI'0 MOAYJIsSA
pacTBOTPpa

M3MmenpuyeHre CIEKOBOTO IJIaMa B CTEPIXKHEBBIX MEJIBHUIAX C LEJNbI0 JOU3BICYECHUS
NOJTE3HBIX KOMIOOHEHTOB U3 cHmekKa.
[Ipumenenue CXEMBI BBIBOA "ceporo miama'.
OOeckpeMHUBaHWE  QJTIOMHHATHOTO  pacTBOpa B  aBTOKJIABHBIX  OaTapesx.
OcyuiecTBICHHE TIPEABAPUTEIBHOIO IIOAOTPEBA aTIOMHHATHOIO pacTBOpa Iepen
aBTOKIJIABHBIM O00ECKpEMHHMBAaHHUEM IIapOM CaMOMCIIApEHHUs aBTOKJIaBHOW OaTapew.
[Tpumenenue cxemsl riyOOKOro 0OECKpPEMHHMBAHUS YAaCTH CIIMBA CI'YCTUTENEH B LENAX
MOJTHATHS KPEMHHEBOTO MOJyJd OT(GUIBTPOBAHHOTO pacTBopa.
OcHamienue mneded CreKaHus CHCTEMOH OYMCTKH ABIMOBBIX I'a30B OT TBEPHBIX YaCTHII.
Bo3BpalieHue yiIOBIEHHOW TEXHOJOTHYECKOW MBUIM B TEXHOJOTMYECKUH MHpoLece.
I[IpumeHneHne CHCTEM BON0O0OOOpPOTOB.
Vcnonp30BaHue OCBETIICHHOM BOJBI CO IUIAMOHAKOIIUTEINS B IPOU3BOCTBEHHOM ITHKIIE

6.1.2. OOparienue ¢ 0TXOAaMHU

Bo3sBpaiienue B OpoIecc MOATOTOBKU ChIPbS OCTATKOB M3BECTH (IPEACTABISAIOT cOOOM
[IJIaM M3BECTHAKA, KOTOPBIA 00pa3yeTcs MPH yJIOBE IBUIA B MOKPHIX IBUICYJIOBUTENAX IPU
nepepaborTke M3BECTHSIKA).
Bo3Bpamienne OTXOMOB KPAacHOrO OOKCHTOBOTO IIJaMa B IIPOIECC IPOU3BOJCTBA



1 MuHuMmu3sanus
pa3MeIIeHusS
OTXOJI0B

rIMHO3EMA TUAPOMETANITYPTUICCKOTO mexa.
Bo3sBpailieHre OTXOJ0B MPOU3BOJACTBA TIIMHO3EMa THAPOMETAIUTYPrHYECKOro Iiexa.
[Mepenaya crenuanTM3UPOBAHHBIM OpPraHU3AIMSIM OTXOJ0B (pyTepoBKH M OOMYpOBKH
TEPMHUUYECKHX YyCTAaHOBOK.
OGecrieuenre 0€30MacHOTO OOpalleHUs ¢ OTXOJaMU C MOMEHTa WX o0pa3oBaHUS B
COOTBETCTBUH C TPECOOBAHHUSIMHU IKOJOTHUCSCKOTO 3aKOHOAATE/IbCTRA.

7. XBOCTOXpaHWJINIIA U OTBAJIBI

Kateropus
ornepanuit

1 2

1. Copocsl B Bomy

2. bopnba ¢ mrymom

[IpoexTupoBanue
JaMOBI

CTpoUTeIBCTBO
JaMObI

DKCIuTyaTanus
JaMObI

Hannyqnme JOCTYIHBIC TEXHOJIOT U

3

[ToBTOpHOE WHCTONB30BaHUE OTpadOTaHHOW BOJABI. COOpY)KEHHE OTCTOWHUKOB JJIS

OCXJCHUS 3POJUPOBAHHBIX YacTUIl. HeWTpamu3anus NICTOYHBIX OTXOJOB CEPHOU

KHCIIOTON WJIM YTJICKUCIBIM Ta3oM. YCTPaHCHHE MBIIIbIKAa M3 MIAXTHBIX BOJ MyTEM

JI00aBJICHUS coJIel Jkene3a. JIJs OYMCTKH KHCIIOTHBIX CTOKOB: JIOOABJICHHE M3BECTHSKA (
KapOOHAT KajbIus), THAPATHOW W3BECTH WM HETAlIeHOH W3BECTH; J00aBICHHE

kayctuueckon conpl s JKII ¢ BEICOKMM coznep:kaHHEeM MapraHia; acCUBHAas OYUCTKA!
OTKpLITI)Ie U3BCCTHIAKOBBIC KaHaHBI/6eCKI/ICJ'IOpO)IHI)Ie HN3BCCTKOBBIC CTOKH, BOJOCIIMBHBIC
KOJIOJIIIBI.

Vcnonp30BaHWEe HENPEPHIBHO pabOTAIOIUX CHCTEM (HampuMep, TPaHCIOPTEPOB,

TpyOOIIPOBOIOB), 3aKIIOUYSHIE PEMEHHBIX IPUBOIOB TPAHCIIOPTEPOB B Koxkyxu. Co3maHme
CHayajla Hapy>XHOTO OTKOCa OTBaJla, a 3aTeM IEPEHOC HAKJIOHHBIX IUIOCKOCTEH H
BBIEMOYHBLIX YCTYIIOB BO BHYTPEHHEE MPOCTPAHCTBO OTBAJIa, HACKOJIBKO 3TO BO3MOKHO

Hcnonp3oBanue st pacueTa BBICOTHI aBapUITHOTO cOpoca AamMOBl HU3KOW OIACHOCTH
3aTomyieHuss oauH pa3 B 100-netHuil nepuon. Mcnonp3oBaHue Uisl pacdyeTa BHICOTHI
aBapuiiHOTO cOpoca JaMOBI, BEICOKOW OIAaCHOCTH 3aTOIUICHHUsA - oauH pa3z B 5000-10000-
netHuid mepuoj,. OlleHKa prcKa CIUIIKOM BBICOKOTO MOPOBOTO JABJICHHSI U KOHTPOJb
MOPOBOTO JIABJICHUS TIPU BO3BEJICHUU YacTeil naMObl M Ha MPOTSHIKEHUU BCEro Meproja
CTPOUTENBCTBA

CHsATHE TIOJOPOJHOTO CJIOSI MOYB C yYacTKa CTPOMTENBCTBA. BBIOOp moaxonsmero
CTPOUTEIBHOIO MaTepuaa s CTPOUTEIHCTBA 1aMOBI, HE TEPSIFOLIETO CBOU TEXHUYECKHUE
XapaKTEepPUCTUKU IO/ BO3JEHCTBHEM SKCIIYyaTAal[MOHHBIX HArpy30K M KIMMaTHYECKHX
ycnoBuil. Vcmonb30BaHHE TIPU CTPOUTENHCTBE METOAOB BOCXOJAIIET0 IOTOKAa IPHU
CIEeIYyIOIUX YCIOBUAX: OUYEHb HU3Kas CEHICMOOMACHOCTh MECTHOCTH; NMPHUMEHEHUE JJis
cTpouTenbcTBa AaMObl 1Mo MeHbiIed mepe 40-60 % Bcero XBOCTOBOrO MaTepHaa,
umeromero pasmep gactun 0,075-4 MM (He TpUMEHsSETCS TPU 3aryIICHHBIX XBOCTaX);
Hcnonp30BaHne NPH CTPOUTENHCTBE METOJA HUCXOMAALIETO IMOTOKA NPH HAIHYUH
JIOCTaTOYHOTO KOJIMYECTBA CTPOMTENBHOIO MaTepHaia A AaMObl (HalpuMep, XBOCTBI
WIM OCTaTO4Has nopopa). Vcmonp3oBaHHE MPU CTPOUTEIBCTBE METOJa IEHTPAIbHOM
JIMHUHY TIPU HU3KOH CeiCMOONIaCHOCTU MECTHOCTH.

ObecrieueHne BO3MOKHOCTH OTBO/IA CITyCKaeMOTO B OTCTOMHEIN BOZOEM IIOTOKA B IPyroe
MECTO B clIyyae BO3HHKHOBEHHS aBapuifHON curyanuu. OOecrieueHne yCTaHOBKaMH ISt
aJbTEPHATHBHOrO cOpoca, BO3MOXHO, B JApyrod Bojgoem. OOecneuenue
JIOTIOJTHUTENBHBIMH CIIMBHBIMHU YCTaHOBKaMH (HaIlpUMep, IPU aBapUHHOM NEPETIOHEHUN)
W/WITH Pe3epPBHBIMU HACOCHBIMHU OapaMu JUIsl aBapUHHBIX CUTYaIMi, KOTJja ypOBEHb BOJIBI
B BOJIOEME JIOCTUTAET OTMETKH MHHMMYMa HaJIBOIHOTO OopTa. M3MepeHue nepeBIKeHHs
MOpOJI TITyOWMHHBIMH WHKIMHOMETPAMH H TIOJYYCHUE CBEICHUH O COCTOSHHUH IIOPOBOTO
naBineHus. OOecredeHne COOTBETCTBYIOWIETO IpeHaka. BeneHue 3amucell mpu
MPOSKTUPOBAHUHM W CTPOMTENBCTBE C BHECCHHWEM BCeX OOHOBICHHI/M3MEHEHUI.
CoOnroieHe MHCTPYKLIMHU IO TMOJNJCPKaHUIO 0e30MacHOCTH JaMObl B COYETAaHHU C
HE3aBUCUMBIMH ayJUTaMHU.



OTCcTOHHBIN
6. BOLOEM

CoopyxeHus i

yaajiaceHus n

HCHOJ’HJZSOB&HI/Ie BOAOCJINBA B eCTeCTBeHHLIﬁ prHT JJI1 BOJOCMOB, HaXOoIAHIUXCS B
JIOJTMHE W BHE JNOJHUHEI. Vcroyb30BaHue BOI03a00pHONM OAIlHM B XOJOJHOM KIHMMATe C
MTOJIO’KUTEIIEHBIM BOJIHBIM 0OajaHCOM JUIS OTTOPOXKCHHBIX BOJOEMOB. Vcmomb30BaHUE
B0/103a00PHOTO KOJIOAIA B TEIUIOM KJIMMAaTe C OTPHIATEIEHBIM BOIHBIM OalaHCOM IS
OTTOPOXECHHBIX BOJOEMOB €CIIU TIOAIEPKIUBACTCS BRICOKHH PaOOUmii HaJBOAHBIH OOPT.

7 oOe3BpexuBanus OTBOJ €CTECTBEHHOIO BHEIIHEro CTOKa. IlepepaboTka XBOCTOB M ITyCTOH ITOPOJBI B
" XBOCTOB W Kapbepax. [IpoBeieHre MporpecCHBHOTO BOCCTAHOBJICHUSI/ PEKYJIbTHBALIN TPYHTA
mycToil mopoms! (
OTBaJa)
HaOmonenue 3a xBocroxpanuiniiem/namooi. Habmronenue 3a yposaem Boabl. KoHTposs
KadyecTBa M KOJMYECTBA MOTOKA, MPOCAYMBAIONIETOCS CKBO3b AaMOy. HaOmiomenue 3a
8. KOHEP o reoMeTpuei Bcex 35eMeHToB. KoHTposiabs nopoBoro naeneHusi. KoHTpoab ceiCMUUHOCTH.
YCTOMAMBOCTH KoHTponb ITUHAMHYECKOTO MOPOBOTO AABICHUS U Pa3KIKCHHA. MeXaHHKa I'DYHTOB.
Bu3yasbHble HHCIIEKIIUH, HE3aBUCHMBIE ayTUTHI.
[Mpenynpexnenne
9 n nukBunanus [lmaampoBaHme MepolpuATHA Ha ciydaid aBapuu. OIeHKa aBapUHHBIX CHUTyalud W
" mocnencTBuit MEPOIPUATHS TSI TMKBUAALMHK TocnencTsuil. Habmonenue 3a Tpy6onpoBoiamy.
aBapui
YMeHblLIeHHE . . .
PaccMoTrpenre 00paTHO#! 3aChINKK Kak OJHOTO M3 YCJIOBHH pa3pabOTKH MECTOPOXKACHHIH.
1o 2O Cu Hcnonp3oBanue OnM3IekKalMx OTKPHITHIX BRIPAOOTaHHBIX MPOCTPAHCTB, TOCTYITHBIX JUIS
Hap ymeHHOHV 00paTHOM 3aChIIKH. 3achINKa OOJBIINX OYUCTHBIX 3200€B (BBIEMOYHBIX KaMep) B IIaXTax.
oxpyxia}omen HccnenoBanne BO3MOXHOCTH HUCIIOJIB30BAHHUS XBOCTOB M TOPHBIX ITOPOJ
cpenoi
Pa3paboTka maaHOB 3akpbITHS W Hocieaylomeid o0paboOTKM BO Bpemsl CTanuit
TUTAHUPOBAHMS W 3KCILUTyaTaIllH, BKIIOYash OLIEHKH CTOMMOCTH, a 3aTeM HX OOHOBJICHHE
coycTs Bpems. i BCeX MPOM3BOACTB, I'Zle MPUMEHSETCS BBIIIEIAYNBAHUE 30J0Ta C
UCTIONb30BaHUEM IIMAHUMA, CHM)KEHHE ucnonb3oBaHus CN4 myTeM NIpUMEHEHUS:
CTpaTeTHil DKCIUTyaTalluy, HAlpaBJICHHBIX Ha CHIDKEHHE JI0 MUHMMyMa J00aBJieHUE
[UaHU/a; aBTOMATUYeCKOr0 KOHTPOJIS LUAHWAIA; MO BO3MOXHOCTH, NMPEIBAPUTEILHOM
00paboTKM EPEKHCHIO; pa3pyLIEHHs OCTABIIMXCSI CBOOOAHBIX IUAHUIOB IIepe]l CITyCKOM B
OoTCTOHHMK. [IpuMeHeHMe cleayromux Mep 0e30MacHOCTH: HCIIONB30BaHHE CIIOC00a
3 paspymeHns IIHaHuAa ¢ MPOM3BOAMTEIHFHOCTHIO, BIBOE IMPEBBIIIAIONIEH (DaKTHUECKHE
akperie 1 TpeOOBaHUs; YCTAaHOBKA DPE3EPBHON CHCTEMBI A J00ABICHUS H3BECTH; yCTaHOBKA
chngz[yfomaﬂ pEe3epBHBIX CHIJIOBBIX TeHepaTopoB. J[Isi BceX TINIMHO3EMHBIX 3aBOJOB: B IEPHOJ
oopanotia OKCIUTyaTallii - HEIOMylIeHne cOpoca CTOYHBIX BOJ B ITOBEPXHOCTHBIE BOJBI, 3TO
JIOCTUTAETCs] MOBTOPHBIM HCIIOJIb30BAHUEM IPOU3BOJICTBEHHOW BOABI Ha 3aBOJIE MOCIHE
OYNCTKM; Ha CTaaun OOpabOTKM TOCiIe 3aKphITHS: OYHCTKA TIepen cOpocom
MOBEPXHOCTHOTO CTOKA M3 COOPYXEHUI ISl 00€3BPEKMUBAHMUS XBOCTOB M TOPHBIX MOPOJ,
MIOKa XUMHUYECKHI COCTaB HE OyJEeT COOTBETCTBOBATH KOHIIEHTPAIMAM, IPHEMIIEMBIM JUIS
cOpoca B IIOBEPXHOCTHBIE BOJIBI; TIOAJEPIKKA MOABE3AHBIX JOPOT, JPEHAXKHBIX CUCTEM H
PacTUTENIBHOTO MOKPOBA (BK/IIOUAs BOCCTAHOBJICHHE PACTUTEIBLHOCTH, €CIIH HEOOXO0AUMO);
poAoJDKeHHe oTOopa TpoO TrpyHTOBBIX BOJ; st Bcex YroibHBIX pPa3paboOTOK:
npenoTBpanieHue GUIbTpanni; 00e3BOKUBAaHIE METIKHX XBOCTOB (< 0.5 MM).
8. XuMuueckasi MpOMBIIUIEHHOCTh
Kareropus JomnonHutensHbie
. Hawumny4mmmm 1ocTynHble TEXHOIOTHU
orreparnui TIOKa3aTeIH
12 3 4

Pa3)1eneHHe TEXHUYCCKUX 3arps3HCHHBIX U He3al“p513HeHHOI7[ Z[O)KI[GBOﬁ
BOJAbI M JAPYTrUX HE3ArpsA3HCHHBIX BOJHBIX ITOTOKOB. PaBHCJ’IeHI/IC



1 Cucrema
cbopa
CTOYHBIX BOJ

KommiekcHas
2 cxema

yIpaBJICHUS

CTOKaMH

Croku,
coJIepIKalIie
HEDTHP ©

apyrue
YTIIEBOIOPOABI

OMyIbCUH

OuuncTka
0oTpaboTaHHBIX
ra3oB

TEXHUYECKUX BOJ Pa3HOTO THIA 3arpsi3HeHWs. Pe3epBHBIE eMKOCTH JUIs
aBapuifHOTO o00BbeMa 3arps3HeHHBIX BoA. Pe3epB Boabl s
noxaporyirerns. CHcTeMa IpeHaXka Ul ONacHBIX M BOCIUIAMEHSIOINXCS
BeMIeCTB (HalpuMep, 9TOOBI TPAHCIIOPTUPOBATh WX U3 30HBI OTHS).

Bribop Hauboyiee pamuMoOHATBHONH CXEMBI OYHUCTKH CTOKOB C
HCTIOJh30BaHUEM CTAJIHUI: IICHTPAIM30BaHHAS OKOHUYATEeIbHAss OYMUCTKA Ha
OHMOJIOTHYECKOW YCTAaHOBKE IO OYHMCTKE CTOYHBIX BOJI Ha MecTe (manee -
YOCB): neaTpann3oBaHHasi OKOHYATENbHAs OYHCTKa Ha ropojickoir YOCB
; IEHTPAJIM30BaHHAs OKOHYATEJIbHAass OYMCTKA HEOPTaHWIECKUX CTOUYHBIX
BOJI Ha XUMHKO-MexaHuueckoir YOCB; neneHTpann3oBaHHas OYMCTKA Ha
JIOKAQJTBHBIX OUUCTHBIX COOPYKCHHUSX.

B ounmeHHbBIX
CTOKax Makc.
Cenapanus He(dTH/BOABI IMKIOHOM. DUIBTpaIMs C WCIONB30BaHHUEM cojepxaHue YB -
IpaHyJIMPOBAaHHOTO (PUIIBTPYIOIIEr0 MaTepuaia Wiu razoBod ¢uotamuu. 0,05-1,5 wr/m;
Buonornyeckas oumcrka B ropoxackoii YOCB, nubo B oTaenbHO  Ouonornyeckas
OUYUCTHUTENBHON yCTaHOBKE. MOTPEOHOCTh B
KHCIOPOe (
BIIKS) - 2-20

PaznoxkeHre 3MyJbCHUIl B MCTOYHHUKE WX OOpPa3OBaHUS W YTHUIH3AIUSL
Pa3eICHHBIX COCTABHBIX KOMITOHEHTOB. Jlo0aBieHue (PIOKYIISTHTOB ¥/HITH
KOAryJsiHTOB ¢ TMOcJieAyroueil cenapauueid. YajaeHue SMyJIbCUN B
HCTOYHUKE WX O0O0Opa3oBaHUSA, IYyTEeM OKHCICHHUS, HCHApPEHUSA C

KOH/ICHCAINEH, COKUTAaHHS WIIA OMOJIOTHIECKOTO Pa3I0KEHUS.

Cucrema cOopa OTXOZASIIMX ra30B. YIJIOBICHHE MBUIH U TBEPBIX YaCTHUIL:
cernapanysi, IMKJIOHUPOBAHUE CYXO€ W MOKPOE, MacliiHble M TKaHEBbIE
¢unbTpsl, anekTpodmwisTpsl. (CormacHo pasneny "TemioBbie ycTaHOBKH'").
VYII0BNICHHE JIETKUX OPTaHWYECKUX COSAWHEHHWH M JPYTHMX KOMIIOHEHTOB:
MOKpasi O4YHMCTKa Tasza (BoJa, KUCIBIH PacTBOp, ILIEJIOK) AJS TaJouja
Bogopona, CI2, SO2, H2S, NH3, ouuctka rasa c¢ O€3BOIHBIM
pactBopurenem mis CS2, COS, ancop6rust mis CS2, COS, Hg, ounctka
6uonoruueckoro rasa g NH3, H2S, CS2, cxxkuraunue s H2S, CS2, COS,
HCN, CO, yrunusanuu XxJIOPHCTOrO BoJOpoAa, ytunusaunus NH3.
Cokpamenne KOIWYECTBAa ITUOKCHHOB C TOMOmb0 ¢uiabTpa (
TpaHyJIMPOBAHHBIA AKTUBUPOBAHHBIN yTOJB) TOCIE 00OPAaOOTKH TOIMTOYHBIM
ra3om

9. IlepedeHb TEXHOJIOTH 1711 OTPACIH MEPEePadOTKU OTXOI0B

Karteropus
2 o
onepaunuit

1 2

Hannylmme JAOCTYIIHBIC TexHonoruu*

3

1. O6u1re BUABI IEATETFHOCTH MIPH MIepepadoTKe OTXOI0B

Opranuszanus

1) mpupomooxpaHHOMH

JCATCIIBHOCTHU

Hanmume cucteMbl yripaBieHHs OKpYKaloliel cpeioi; oroToBKa MONHBIX JaHHBIX 110
9KCIUTyaTaluy (ONMCaHNue METOAOB OOpaIlleHNs C OTXOJIaMH, IIPETyCMOTPEHHbIE MEPHI
0€30MacHOCTH | T.J1.); HATMYHE YTBEPHKICHHBIX MPOLEAYp YIPABICHHS NPEIIPHATHEM
(TexHmueckoe oOCITyXuMBaHHE, OOydeHWE TMepcoHana, W T.O.); XOpomiee
B3aUMOJACHCTBHE MEXAYy IPOHU3BOAUTEIEM H IOJIy4aTelleM OTXOJOB; HaJIH4He
KBaM(UIMPOBAHHOTO MEPCOHAIA.

Hanuyre KOHKPETHBIX JaHHBIX O MOCTYMAIOIIMX OTX0AaxX (BHUI, IPOUCXOXKICHHE, KIAaCcC
OMACHOCTH); BHEAPEHHE METOJOB IPEIBAPUTEIBHON IOArOTOBKH OTXOIOB (
XUMHYECKUI aHAIN3 P00, opeaeieHue MeToa mepepaboTKu); BHEAPSHUE METOI0B
preMa OTXO0J0B (yCTaHOBIICHHE KPUTEPHEB IIPHEMa, BU3YaIbHBIH OCMOTp, IIPOBEpKa



2)

3)

4)

5)

6)

7)

8)

IToBsIlIeHNE YPOBHSA
3HaHMUH 00 0TX0/aX

OO6pa3oBaHue
OTXOJI0B

Cucrtema
YIpaBICHUS

Pecypcocbepexenue

XpaHeHHe OTX0/I0B

IIpoune wyacto
NpUMECHACMBIC
TEXHOJIOTUU

CHuxeHue
BEIOpOCOB B
aTMocepHbIi
BO3/yX

YupaBnenue
CTOYHBIMH BOJIAMH

COOTBETCTBUS OIMCAHWIO); BHEIPCHUE pA3MYHBIX METOJIOB OTOOpa mpod (
omnpejencHue pU3NKO-XUMHUYECKHUX MapaMeTPOB, YCTAHOBJICHHE METOMK O0TOOpa Mpob
B 3aBHCHMOCTH OT BHJa OTXOJOB); OpPraHM3alds IpHeMa OTXOIOB (HaIH4ne

naboparopuu, CKiajna, YTBEPKICHHBIX MPOLEAYp IO YNPABICHHUIO MOCTYMUBIIUMHU

OTXO/IaMH).

Hannumne amamm3sa 06p33yIOHII/IXC${ OTXO0a0B (HaI/IMeHOBaHI/Ie, KOJIMYECTBO, O6'I>€M,
MECTO paSMeH.[GHI/ISI).

Hanuume cucteMbl MOHMTOpPHHTA B Mpoliecce mepepaboTKu OTXOIO0B (COCTaBICHUE
OJIOK-CXEM IIPOLIECCOB, 3alKCh MPOIECCOB, Haiuuue 0a3bl JaHHBIX); HalU4He
000CHOBaHMH JJIs1 CMEIINBAHUS OTXOMOB (OTpaHMYEHUE 110 CMEIIUBAHUIO OTXOJIOB C
YY4eTOM WX BHJA, METOJa OOpalleHUs ¢ HUMH); HaJIW4dhe OOOCHOBAaHUI METOIOB
pa3IeneHus/COBMECTHOIO XpaHeHHs (XpaHEeHHEe OTXOJO0B B 3aBUCHMOCTH OT Kilacca
OMACHOCTH); olpeneneHrne 3PpPeKTHBHOCTH MepepadOoTKHA OTXOJO0B; HAJIMYHE IUIaHA
JIEUCTBUH NIPU aBapusiX; JOKYMEHTHUPOBAHUE HETOJA0K; pealn3alns MEpOIIPUATUN 110
CHIDKCHUIO LITyMa ¥ BUOpalnK; KOHCEpBalHs 000py 10BaHHS.

[NoBeiieHne 3HEProdPGEeKTHBHOCTH (IPUMEHEHHE SHEProcOeperarnX TeXHOIOTHil,
pa3paboTKa IIaHa MOBHIIIEHUS YHEProdPPEKTHBHOCTH); MOBTOPHOE HCIOIH30BAHHE
OTXOJIOB.

Hannune OCHOBHBIX METOJNOB XpaHEHHs (ONpeieleHHEe MEeCTOPACIOIOKEHHS

XpaHWININA, HPEAOTBpAIleHHEe BO3MOXKHBIX PHCKOB, HaJMYHWE CHUCTEM OYHCTKH);

MapKHpPOBKa PE3EPBYaPOB M TEXHOIOTHUECKUX TPYOOIPOBOJIOB (YKa3aHHUE COICPKaHUs
U BMECTHMOCTH pE3€pByapoB, HX Yy4YeT, Halmudue Trpaduka TEXHHIECKOIo

00CITy>KHBaHHsA); COOp U XpaHEHHE OTXOJIOB; HAIMYNE CUCTEM yNPaBICHNUS 3arpy3KOi U
BBITPY3KOH OTXOJIOB, JIOKAJM3AIMH OTXOMAAIINX Ia30B, BEITPY3Ka TBEPABIX OTXOA0B Ha
3aKpBITBIX TEPPUTOPHUSAX C CHCTEMOI BEHTHISIMHM M OYUCTHBIM 00OpYJOBaHUEM;

HaJIMYME TEXHOJIOTUH JJIsl TIPECCOBAaHUS/CMEIIMBAHNS YIAaKOBAHHBIX OTXOJO0B;

COPTHPOBKA OTXOJIOB IIEpel XPaHEHUEM.

HpI/IMeHeHI/Ie BBITSKHBIX BCHTHUIIIOIWMOHHBIX CHUCTEM MIPU HU3SMCIBYCHUHN U
q)HHprOBaHI/II/I OTXO0OO0B; HU3MEJIBUYCHUC OTXOJOB B 3aKPbIThIX YCTaHOBKaXx;
HCIOJIb30BaAHUC OYUILCHHBIX CTOYHBIX BOJ I ITPOMBIBKU.

IIpumenenue 3akpbIBaronIXcst 0AKOB, PE3EPBYapPOB U SM; MPUMEHEHHE 3aMKHYTOH (
3aKPBITON) CUCTEMBI C YCTPOHCTBOM JUISI OTBOZA B COOTBETCTBYIOLIYIO [a3004HCTHYIO
YCTAaHOBKY; SKCILTyaTalusl 1 00CITy)KMBaHUE [a3004HCTUTENFHBIX YCTAHOBOK; HATHYHUE
Tra3004MCTHON YCTAHOBKM Ul yJaJeHUS HEOPraHWYECKUX COCIMHEHUH; MpUMEHEHUe
METOAOB  JJIs  ONpeJelieHuss U  MNPEeAOTBpAIleHUs  yTeueK  ra3o0B;
Meton aBTOKJIAaBUPOBaHUS (CTEPUIM3ALNM) - CTEPHIIM3AIMS BOISHBIM IapoOM II0A
JABICHUEM C WCIOIb30BAHWEM COBPEMEHHBIX aBTOKIABOB; CHIDKCHHE YPOBHS
BBIOPOCOB JIETYYHX OPTraHUYECKUX COCTUHEHUH M TBEPIBIX YACTHUIl B aTMOC(HEpPHBIN
BO3/YX.

CokpareHre o0beMa MCIOIB30BaHUS BOIBI (IPUMEHEHHE METOIOB THAPOHU3OJISIIHH,
MIPOBEACHNE TPOBEPKU OAKOB U M, IPUMECHEHUE IPCHAXHBIX CHCTEM); OIpeIeIICHIe
COOTBETCTBHS IOKa3aTeliell CTOYHBIX BOJ IPUMEHSEMBIM CHCTEMaM OYHCTKH;

peanu3aius MEpONPHUATHI MO MPEIOTBPAIIEHUI0 cOpOca CTOYHBIX BOJ 0€3 OYHMCTKH;
HallMuyWe TEXHOJOTHMU 110 HAKOIJIEHUIO CTOYHBIX BOJ; pPAa3JCIICHHE CHCTEMBI

BOJIOOTBEJICHUSI B 3aBHCHUMOCTH OT CTEIEHHU 3arpsA3HEHUs] CTOYHBIX BOJI;, HAIU4YHE
OCTOHHOTO TI0JTa HA BCCH TEPPUTOPHH; COOP MOKACBBIX BOJ B PE3EPBYaphI C EIBI0 HX
MOCTIETYFOIIETO TIPUMEHEHHS; TOBTOPHOE MCIIOIh30BAaHUE OYHIICHHBIX CTOYHBIX BOJ U
JIO’KIEBBIX BOJ;, ©KETHEBHAs IpoBepka 3(P(EKTHBHOCTH OYHCTKH CTOYHBIX BOXI H
BeJICHUE JKypHAJIa; UCTIBITAHNE OYHMIIEHHBIX CTOYHBIX BOJ HA COAEP)KaHUE BayKHEHIITNX
3arpSA3HAIONINX BEIIECTB; MOBBIICHUE HAJIS)KHOCTHU OTNEPAIHA 10 KOHTPOIIO U OUYUCTKE



YupaBnenue
00pa3yIIUMHCS
OTXOIaMHU

11 IlpenorBpaienue
) 3arps3HEHUS OB

CTOYHBIX BOJ; OMPECACICHUC BaXKHEHUIIIX IOKa3aTeei 06p33yIOHII/IXC$[ CTOYHBIX BOJ,
obecrmeuecHue c6poca CTOYHBIX BOJA TOJIBKO IIOCJIC HUX OYUCTKH; YMCHBIICHUC
COIEPIKAHUA 3arpA3HAIOIINX BEIIECTB B CTOYHBIX BOJAX.

Hanuune niana ynpaBneHuss o0pa3yIOIIMMHCS OTXOJaMM; YBEIUYEHHE U TOBTOPHOE
UCIIOJIb30BaHNE MHOTOPa30BOH yIIakoBKH (O0UKH, KOHTEHHEPHI, KAHUCTPBHI, MOJJIOHBI);
UHBEHTapH3alKs OTXO0A0B; IOBTOPHOE HCIIOJIb30BaHUE OTXOO0B.

Texandeckoe 00CTy)KUBaHKE ITOBEPXHOCTEH Ha MPOU3BOJACTBE (YCTPAHCHHE yTEUEK U
IPOJINBOB, BEJEHHE JKypHala); HaJIHM4Ue BOJOHEIPOHUIAEMOTO IOJa M APEHAXKa;
YMEHBIIICHHE KOJIMYIECTBA HA3eMHOTI'0 U IOJ3€MHOT0 000pyJOBAHUSL.

2. Cnenuduyeckne BUabI epepaboTKu 0TXO0B

Ob6ocHoBaHHOE
aBTOMAaTHYECKOE
peryiupoBaHue

1) TeXHHYECKHX CHCTEM
OMOIOTHYECKOH
nepepaboTku
OTXO/I0B

DU3NKO-XUMHUUECKas
2) nepepaboTtka
KHUJKUX OTXO0B

®duznko-xuMHYecKas
3) obpaboTka TBEepHIbIX
OTXOJI0B

DU3NKO-XUMHYECKAs
4) obpaboTka
3arpsI3HEHHBIX TOYB

Oducrtka
5) oTpaboTaHHBIX
HE(TENPOYKTOB

Perenepanus

6) y
pacTBopHTeNneH

Perenepanus
7) oTpaboTaHHOTO
HeWTpanu3aropa

8)

PerynmupoBaHune OHMOJOTHYECKHX CHCTeM (yCTaHOBKa aBTOMAaTHYECKUX JBepei,
OYHKEpOB ¢ 3aKpBITOW Mmojadveii); PazmeneHne OMONOrHYSCKUX OTXOJOB MO BHIAM U
METO/IaM COPTHUPOBKH; MPUMEHEHHE METOJI0B aHA’pOOHOTO Pa3I0KEHUs; CHHKCHHUE
BEIOPOCOB TIBUTH, OKCHJIa a30Ta, OKCHIA CEephl, OKCHAA YTIJIepOola, CepOBOAOPOIA H
JETYy4YNX OPTaHWYSCKUX COCOUHEHWH B aTMOC(EpHBIH BO3IyX; IPUMEHEHUE
TEXHOJIOTUI MEXaHUKO-OMOJIOTHYeCKOH TepepaboTK; YMEHBIIICHHE 3allaxa, aMMHaKa
PTYTH TNpH MEXaHHWKO-OMOJOrMYecKOH NepepadOTKH; yMEHBIIECHHE COJEPIKAHUS
o011ero a3ora, aMMOHHUIHOTO a30Ta, HUTPATOB M HUTPUTOB B CTOYHBIX BOJIAX.

[IpumeHeHne (U3NKO-XUMHYECKHX METOJOB; OINpPEIEICHUE JOIONHUTEIBHBIX
XapaKTepPHCTHK JKUIAKMX OTXOHOB Ui HX (GHU3MKO-XUMHYECKOH TmepepaboTKy;
OTZAECNBHOE XpaHEHHE HEHTPaIH30BaHHBIX KOMIIOHEHTOB; PEryJHpoBKa ypoBHS pH B
IpOLecCe OCAXJEHHS METalIoB, O0E3BOXKHMBAHHE OOpPAa3yIOIIErocs OcaiKa;
IpUMEHEeHHEe Mep Oe30IIaCHOCTH M Ta30BBIX M3BellaTelell B Ipolecce OKUCIICHUS,;
CHIDKCHHUE BHIOPOCOB B BO3/IyX BO BpeMs (GDHIbTpaMi 1 00€3BOKMBAaHUS; 100aBICHNE
(GIIOKYTUPYIOIIUX BEIIECTB MPU KOATYJISALHMU W BBITAPUBAHUU; IPUMEHEHUE OBICTPOIt
OYHCTKH, ITaPOBOI OYMCTKH W OYUCTKU OPOLICHHEM WM TIOJ JABICHHEM OTBEPCTHI
(hUIBTPOB.

OcylecTBI€HUE MPOBEPKHU BBIINIEIAYMBAEMOCTH HEOPraHUYECKUX COEIUHEHUH;

OrpaHUYEHUE NOCTYIUIEHUS OTXOJ0B Ha IPECCOBAHNE; NPUMEHEHNE 3aKPBITHIX CHCTEM
KOHBEHEPOB; HAIMINE CUCTEMBl MHHUMH3ALMH BHIOPOCOB TIPH TOTPY3KE U Pa3rpysKe;
MPUOPUTETHOE TMPHMEHEHHE IPOIECCOB KPHUCTAIIM3AINN WIH IUIABICHHUS TEpeN
3aXOPOHEHHEM TBEPIBIX OTXOJIOB.

OcyniecTBIeHHE KOHTPOJSI 3arpsa3HEHHBIX MOYB; YCTAHOBIIEHHE IPUTOJHOCTH
MPUMEHAEMbIX METOIOB; HAINYKE 000py10BaHMS AJIsl cOOpa M KOHTPOJIS; COCTABICHHE
0T4eTOB 00 3((HEeKTUBHOCTH IIpoIIecca.

OcyuiecTBiieHHEe KOHTPOJIA MOCTYNAMONIEro Marepuaia; IMpOBepKa HaIWYHs
XJIOPCOJICPIKAIIUX COCTUHCHUNA M MOJUXJIOPOU(DEHUIIOB; MPUMCHEHUE KOHJICHCAIIUU
razoBodl (a3pl B YCTaHOBKE JUIs HENPEPBIBHOW PaBHOMEPHOHM IHCTHILIALINH,
YMEHbIIICHHE BBIOPOCOB IPH MOTPY3KE W pasrpy3ke TPAHCIOPTHBIX CPEICTB;
UCIIOJIb30BAaHHE TEPMHUYECKOTO OKHCIICHHSI, HCIOIb30BaHHE BAaKyyMHON CHCTEMBI,
UCIOJB30BAaHUE OTXOJOB, OO0pPa3yIOUUXCSd NpPU BaKyyMHOH JUCTHIUISIIHM,
HCIIOJb30BAHKE IPOIECCa MOBTOPHON MEPErOHKH OTPAaOOTAHHBIX HE(PTENPOIYKTOB;
CHIDKEHHE COJIepKaHus HePTEPOayKTOB U ()EHOJIOB B CTOYHBIX BOJIAX.

KOHTpOJ’IB MOCTYNAaroero Mareépuaia, BblllapuBaHUC OCTATKOB.

HpI/IMeHeHI/Ie PYKaBHOTO (1)I/IJ'II)Tpa; NPUMCHCHHNUEC CUCTEMbI OYUCTKH OT OKCHUa CCPHLI.

OcymiecTBieHHe KOHTPOJS KadyecTBa; MPUMEHEHHE pereHepalu A IepepaboTKu
TEXHUYECKOTO yIJis; MPUMEHEHNE KaMep JJIsl pereHepaiuy NpUrogHoro Jyist MPoIyKTOB



9)

Perenepanus
OTXOJIOB aKTHBHOI'O
YIS

IlonroTtoBKka

OTXOJOB I
HCIIOJIb30BAaHUS B
Ka4yeCTBE TOILIMBA

IIpousBoactso
TBEPJIOTO TOILIHUBA

MUTaHHUSI U IATHEBOK BOJblI aKTUBHOT'O YIJid; HPUMCHCHUC Ta3009YUCTHBIX YCTAHOBOK;
HaJIM4YMEC OYHNCTHBIX COOpy)KeHI/Iﬁ CTOYHBIX BOJ.

Hepez{aqa NMCHOIMUXCA MTaHHBIX O COCTAaBE TOIIMBA, IMPOMU3BECACHHOIO M3 OTXO/0B,
HaJIM4YUMe CHCTEMBLI oOecleueHus KadecTBa JJIs1  TapaHTUU XapaKTCPUCTHUK
MPOU3BCACHHOI'0 TOIIJIMBA; MPOU3BOJACTBO PA3JIMYHBLIX BUJOB TOIUIMBA U3 OTXOHOB;

HaJIM4YKC OYHNCTHBIX COOpy)KeHI/Iﬁ CTOYHBIX BOJ.

BI/I3yaJ'II)Ha$[ IMMPOBEpPKa MOCTYMArMINX OTXOA0B; IPUMCHCHUEC MArHUTHOI'O Ce€IlapaTopa
AJId YCPHBIX MCTAJUIOB W CllapaTtopa I HBCTHBIX MCTAJUIOB; HCIIOJb30BaHHC

) W3 HeoMmacHBIX
TEXHOJIOTUH CIIEKTPOCKOIINY JJIsl COPTHPOBKH IITACTHKA.
OTXOJIOB
1 ITpousBoacTBO VY4eT yrpossl BOCIDIAMEHSEMOCTH B MPOILECCaX CYIIKH M HarpeBa; OCYIIECTBICHHE
) TBEPJOr0 TOIUIMBA IIPOLECCAa CMELIMBAHUS B 3aKPBITHIX MOMEIIECHUAX IIPU HAJIWYUHM CHCTEM BEHTHIISLWN;
13 ONaCHBIX OTXOJ0B MNMPHUMCHCHUEC (I)I/IJ'II)TpOB JJIA yJIaBJIMBAHUWSA 3arpsA3HAIONUX BEIICCTB.
IIpoussoacTao
12 IIpumeHeHne TenmooOMeHHNKa, HE BCTPOGHHOI'O B 06aK, TP HarpeBe >KUAKOTro TOIUIHBa
KHAKOTO TOTUIMBA 3
) ; oOecrie4eHre 0JJHOPOJHOCTH JKHJIKOTO TOIIJIHBA.
OIIaCHBIX OTXO/O0B
[IpuMeHeHHEe MeEXaHWYECKOW JAECTPYKIMH M TEepMHUYEeCKoW crepuinzanuu  (
MPOTENHOBBIA JIM3UC) NMpPU TEeMIIEpaType W JaBJICHHH BHYTPH paboueil kxamepsl B.
O06e3BpexuBaHue P P patyp YTPH P P
Manbie no3el B30pbI3rHBaeMoro B kamepy pactBopa NaClO mns obecrieueHus
MOTEHIIMATBHO
0e30macHOCTH paboOTHl ¢ OTXOJAMHU [0 IIOJTHOTO WX OO0E3BPEKHUBAHUA, yIAICHUS
13 uHQUIUPOBaHHBIX N o
HEeXKeJTaTeTbHBIX 3aI1aX0B, MOTHOHN cTepriu3aniu oakTepuuaasM mapoM (C120) Beeit
MEANIUHCKUX
CHCTEMBI KaHaJIOB M BHYTPEHHETO MPOCTpPaHCTBa 00opynoBanus. [locie nepepaboTku
OTXOJ0B .
MCAUIHUHCKUX OTXOHAOB IMOJYyYa€MbIM MaTCpuall, CyXas, CTCPpUJIbHAsA, 3KOJOTMYCCKU
Oe3ormacHasi, rOMOT'€HHasI Macca, OTHpaisieTcsi Ha 3axopoHenue Ha [Toiuron THO.
KamuenpoOwmika s
14 OCTOHHBIX U Jpobnenne 6eToHa, CTPOUTENBHBIX OTXOOBC HENIBIO MOMYYCHNS MIEOH U KPOLICHHOTO
CTPOUTEIBHBIX Marepuaa Jyis HCIOJIb30BaHUs B KAY€CTBE CTPOUTEIBHOTO MaTepHaa.
OTXOJIOB
PoropHnast npoOmika .
W3menpueHne ApEeBECHBIX OTXOJOB B JIPEBECHOE CHIpbE IS JajlbHEHIIEeTro
15 nns  gpeBecHBIX
MCTIONTb30BaHMS.
MaTepHaioB
[Ipumenenue st 06e3BoXknBaHuMs Mi1a, 00pa3yeMoro Ha KaHaJIM3alnOHHO-OYNCTHBIX YCTaHOBKAX, U
npecc-QUIBTPOB JaJbHEHIIeH ero YTHIN3aLuH.
3amper Ha 3aXOPOHEHUE MU EBBIX OTXOJOB
OOpamienue ¢
Hepe,uaqa CIICHHUAIN3UPOBAHHBIM OpPraHru3alusaM IMUIIEBLIX U OPraHUYCCKUX OTXOJ0B
NHUIIEBBIMH |
17 JUIL TIepepabOTKM METOAOM KOMIIOCTHPOBaHUS C TNPUMEHEHHEM BEPMHKYJIBTYPHI.
OpraHUYeCKUMHU
p ObecnieueHne 6e3011aCHOTO OOpAaIleHHs C OTXOJaMH C MOMEHTa MX 00pa3oBaHHUS B
OTXOJlaMHU
COOTBETCTBHH C TPEOOBAHUAMH KOJIOTHYECKOTO 3aKOHOIATEIIBCTBA.
OOpamnienue ¢
3amper Ha 3aXOpoHEHHE 0e3 UX 00e3BPEKUBAHMS, CTAOMITH3AINHI U JPYTUX CIOCOOOB
XUMHYECKUMU . .
18 BO3JCHCTBUSI, CHIDKAIOLINX OIIAacHBIE CBOMCTBA OTXOJOB XUMHUYSCKUX UCTOYHHKOB TOKa
NCTOYHUKAMHU TOKA (
. (6arapeex).
OarapelikaMu)
[Ipumeyanue:

B kadecTBe CIIpaBOYHBIX JOKYMEHTOB M0 HAMIYYIIUM JOCTYITHBIM TEXHOJIOTHIM
MOTYT OBITh HCITOJIb30BaHbI CIIPABOYHUKH, PEKOMEHI0BaHHbIC EBporielickum 01opo 1mo
KOMIUIEKCHOMY KOHTPOJIIO W MPEAOTBPAIICHHUIO 3arpsA3HEHHUI OKpy»Xaromiei cpeabl (
[PPC BUREAU - http://eippcb.jrc.es/reference).
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