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YK 620.197:543.3:006.354 pynna T94
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M E XTI OCY.APCTUBETHHEB # CTAHAOLAPT

EavHaa cuctema 3almurbl OT KOPPO3UU U CTapeHun
BOOA ANnA rAliIbBAHUYECKOIO NPOU3BOACTBA U CXEMbI NPOMbIBOK
O6uwume Tpe6oBaHuA

Unified system of corrosion and ageing protection. Water for galvanic production and washing schemes. General

requirements
MKC 25.220

OKCTY 0009

Nara BBegeHua — 1991—07—01

HacrosiLumit ctaHaapT pacnpoCTPaHAETCS HAa TEXHMYECKYIO BOAY AS1A ranibBaHMYEeCcKoro Npou3BoACcTBa U
ycTaHaBnmBaeT obwme TpeboBaHUsA K Ka4eCTBY BOAbI, Cnocobam ee pauuoHanbHOro UCnonb3oBaHUA U npu-
MEHEHMIO ManoBOAHbIX U MANOOTXOAHbLIX CXEM MPOMbIBOK.

BbinonHeHune TpeboBaHui cTaHaapTa obecneynBaeT CoOKpalleHue pacxoaa BoAbl, peareHToB npu obes-
BPEXMBAHMU FrasfibBAHOCTOKOB U CHUXKEHWE HArpy3ku Ha OYMCTHBIE COOPYXXEHUS.

TpeboBaHusa ctangapra B 4acTu pasgenos 1—3, 5 aensiorca o6asaTenbHbIMU, Apyrue TpeboBaHus Ha-
CTOSLLEro CTaHAapTa ABMAKOTCS PEKOMEHAYEMbIMU.

1 O6bwme TpeboBaHUA K BOAE

1.1 TexHuyeckas Boaa, UCNOMb3yemas Ans NPOMbIBKW M3Oenuin, aetanen U NPUroToBMEHUS ANEKTPO-
NUTOB U PacTBOPOB B raribBaHM4YeCKOM NPOU3BOACTBE, AOMkHA ObiTb 6€30MacHOW B 3MMAEMUOSIOrMYECKOM
OTHOLLEHUWN N XMMUYECKU MHEPTHOW K MOKPLITUIO.

1.2 OU3MKO-XUMUYECKME NOKa3aTenu BOAbl, MCNOMb3yeMON B ranibBaHM4e€CKOM NPOU3BOACTBE, [OIDKHbI
YyAOBNETBOPATL TpeboBanuamM Tabnuupl 1.

Tabnuya 1
Hopma ana kateropumn
HaumeHoBaHue nokasaTens | Metoa ucnbiTaHnA
1 2 3
1 BoaopoaHblil nokasatens pH 6,0—9,0 | 6,56—8,5 | 54—6,6 | UN3mepsioT Ha pH-meTpe nioboit Mo-
JEenun co CTEKNSHHLIM SNEKTPOAOM C
NOrpeLwwHoCTLIO U3MepeHuii +0,1
2 CyxoW ocTaToK, mr/am3, He Gonee 1000 400 5,0* OCT 18164
3 XKecTkocTb 06lyas, Mr-ake/am3, He Gonee 7,0 6,0 0,35* |rocCT 4151"
4 MyTHOCTb MO CTaHAapTHOI Wwikane, Mr/am3, 2,0 1,5 — rocCT 33512
He Gonee
5 Cynbdatsl (SO37), Mr/am3, He Gonee 500 50 0,5* FOCT 4389
6 Xnopuabl (CI-), mr/am3, He Bonee 350 35 0,02* FOCT 4245
7 Hutpate!l (NO3), mr/am3, He Bonee 45 15 0,2* FOCT 33045
8 doccpathl (POF), Mr/am3, He Gonee 30 35 1,0 rOCT 18309

1) B Poceniickoit ®egepaumu aeiicteyet FOCT 31954—2012.
2) B Poccuiickoit degepaLmn geiicteytot FOCT 31868—2012, MOCT P 57164—2016.

U3paHue ochuumnanbHoe MNepeneyaTtka BocnpelleHa

* 1
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OkoHYaHue mabnuupl 1

Hopma ana kateropuu
HaumeHoBaHue nokasatens | | MeTo,q ucnbiTaHua
1 2 3
9 AMmuak, mr/am3, He Gonee 10 5,0 0,02* [OCT 33045
10 HecbTenpoaykTel, Mr/am3, He Gonee 0,5 0,3 — KoHTponb npoBoAsaT No AeWcTBy-
IoWUM  MeToauKaM, YTBEpPXKAEH-
HbIM B YCTaHOBNEHHOM nopsiike
11 XuMmndeckan noTpebHOCTL B Kucriopoge, 1560 50 — To xe
Mr/gm3, He Gonee
12 OcTaTouHLIl XNop, mr/am3, He Gonee 1,7 1,7 — OCT 18190
13 MNoBepxXHOCTHO-aKTUBHbLIE BellecTBa (CyM- 50 1,0 — KoHTponb npoBoAAT No AeiicTsy-
Ma aHWOHHBLIX U HEMOHOTEHHBIX), Mr/AMS, He IOWUM  MeToaUuKaM, YTBEpPXKAEH-
Gonee HbIM B YCTaHOBNEHHOM Nopsifike
14 VoMbl TAXeNbIX MeTarnos, Mr/ame, He Gornee: 15 50 0,4
Keneso 0,3 0,1 0,05 OCT 4011
Medb 1,0 0,3 0,02 [OCT 4388
HUKeNb 50 1,0 — KoHTponb NpoBoasAT No AeWcTBY-
oWUM MeToauKaM, YTBEPXKAEH-
HbIM B YCTaHOBNEHHOM Nopaake
LMHK 5,0 1,5 0,2* rOCT 18293
XPOM TpexBaneHTHbIN 5,0 0,5 — KoHTponb npoBoAsAT No AeWCTBY-
oWUM MeToaMuKaM, YTBEPXKAEH-
HbIM B YCTaHOBINEHHOM Nopsafke
15 YneneHas snekTpudeckas NMpoBogMMocTs | 2 - 1073 1-1073 5-104 [ Mamepsior Ha KoHgyKTOMETpE nio-
npu 20 °C, CwM/m, He Gonee 6oro Tuna

* HopMbl UHrpeAUneHTOB And BoAbl 3-i kaTeropuu onpegenstorcs no FOCT 6709.

MpuMeyaHune — B cuctemax MHOrOKPaTHOrO MCMOMb30BaHUs BOAb! A0OMNYCKaeTCcs cofepXaHne BpefHbIX UHIpe-
AVEHTOB B OYMLLEHHOW Boge Bhllwe, YeM B Tabnuue 1, HO He Bbllue AONYCTUMbIX 3HAYEHWUIA B MPOMLIBHOI BaHHe nocne
onepauuy NpomeiBKK (Tabnuua 2).

Tabnuya 2

HaumeHoBaHWe KOMMOHEH-
Ta UK NoHa 3fieKTponuta

HaumeHoBaHue onepauuu,
nepej KOTOpOﬁ npoBoauTCA

[onycTtumas KoHLeHTpaLvs

HaumeHoBaHWe aneKTpo-
nuTa, nepej KoTopbiM

OCHOBHOIO KOMIMOHEHTA B
BOZle Nocrie onepawuy npo-

cywka

NnpoMbiBKa npoBOAUTCA NPOMbIBKa MbIBKM cnv MF/AM3
Obwasa LWeno4yHocTs B — LLlenoyHoi 800
nepecyete Ha ek HaTp KucnbliA unu ynaHucThli 100
AHOAQHOE OKUCNEHWE arnioMu- — 50
HWSA 1 ero crnnaeos
Kpacutenu (ana okpawwmu- | MexonepaunoHHas NpoMbIBKa, — 5
BaHUA NOKpbITUIA AH. Okc) | cyLuka
Kucnota B nepecyeTe Ha — Kucnbiia 100
CepHyto LLlenoyHoit 50
LinaHucTblin 10
HanonHeHne wn nponutka no- — 10
KPbITUIA, CyLLIKa
CNggue SN?*, Sn**, Zn2*, | MexonepauvoHHasi NpoMbIBKa — 10
Cré¥, B2+ cylKa
CNs-, cd?* MexonepaynoHHas NpoOMbIBKa, - 15
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QOKOH4YaHUe mabnuupi 2

HaunmeHoBaHue onepauuu HanmeHoBaHue anekTpo- nOHYCTMMaH KOHLieHTPaLWA
HaumeHoBaHWe KOMMOHEH- nepen KoTopoM N OB‘; LVlITC;I WTa. nepen KoTo Hz OCHOBHOTO KOMMOHEHTa B
Ta UNK MOHa BNeKTporuTa pea n EMHBEa A TDoBO m‘:;“ﬂ OMEIBKa BoAe rocrie oriepauyun nNpo-
P POBOA P MbIBKY C,,, MI/AM>
Cu?*, cut HukenumpoBaHue 2
Cyluka 10
Ni2+ MegaHeHue 20
XpomupoBaHue, cyLlka — 10
Fe2* Cyuika — 30
Conun pparoueHHbix Me- | Cylika — 1
Tannos B nepecyeTe Ha
meTann

MpumMevyaHunsn

1 3a OCHOBHOI KOMNOHEHT (MOH) JaHHOTO pacTBOPa UK SMEKTPONMTa NPMHUMALCT TOT, ANA KOTOPOro KpUTEpUin Npo-
MbIBKW ABNAETCA HauGonbLUMM.

2 Mpu NpoMbIBKE U3ZENNIA, K KOTOPLIM NpeabaBnsatoTcs ocobo Belcokne TpeboBaHWUA, AONYCTUMbIE KOHUEHTpauun
OCHOBHOFO KOMMOHEHTa MOTYT YCTaHaBNUBaTbCS OMNbITHBIM NMyTEM.

KOHUEHTpauun OCHOBHbLIX MHIPEANEHTOB B BOAE HA BbIXOAE W3 rarnbBaHU4ECKOro NpousBoAcTBa Npu-
BeAeHbI B Tabnuue 3.

Tabnuuya 3
e s
XpOM LUeCTUBANEHTHEIN 1000
Menb 30
Hukenb 50
LinHk 50
Kagmuin 15
CsuHel 10
OrnoBo 10
Xnopuabl (CI7) 500
Cynbdatbl (SO427) 1000
LnaHungbel (CN7) 30
Hutpatsl (NO5™) 60
AmMMUnak 15

1.3 B ranbBaHn4ecKkomM NpPoOM3BOACTBE CreayeT NPUMEHATb CUCTEMbI MHOFOKPaTHOrO UCMNOSMb30BaHMUA
BOAbI, 06ecnevnBaloLne pereHepaumto Boabl U pekynepaumto LEHHbIX KOMMOHEHTOB.

1.4 Ha BHOBb NPOEKTUPYEMbIX U PEKOHCTPYUPYEMbIX raribBaHUYECKUX NPOU3BOACTBAX NPU NPOMbIBKE
JeTtanein u NpUroToBNEHWM SNEKTPONUTOB B ONepaLusax NOArOTOBKA MOBEPXHOCTU AeTanei K NOKPbITUIO He-
06X0AMMO NPUMEHATL BOAY 2-1 1 3-11 kaTeropuii. Mpu NpombIBKE crieayeT NPUMEHATb CXeMbl MHOTOKPATHOTO
UCNOMNb30BAaHWA BOAbI.

1.5 MNepBasd kaTeropus Boabl npumeHanacs Ao 01.01.93.

1.6 Mukpobuonornyeckue nokasatenu BoAbl 4na Bcex Tpex kareropuin — no MOCT 2874.

B cucremax MHOrOKpaTHOro UCMonNb30BaHWA BOAY NPOBEPSIOT HE MEHEE OAHOIO pa3a B MECsIL| Ha COOT-
BeTcTBUE TpeBosaHuam FOCT 2874 1),

1) B Poccuitckoit depepauym aeitctayeT FOCT P 51232—98.
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2 KoHTponb napameTpoB BOAbI

2.1 OT60p NPo6 Ans KOHTPONA napameTpos Boabl — no FOCT 24481") u FOCT 18963 ans Boab! 1-i ¢
2-1 kateropuin; no FOCT 3885 — ana oAbl 3-i kateropuu.

2.2 JlabopaTopHO-NPOM3BOACTBEHHbIN KOHTPOSb KAYECTBa BOAbI NPOBOAST HE MEHEE OJIHOTO pa3a B CyT-
KM no nokasarensam 1, 6, 14, 15 rabnuuel 1, a N0 OCTanbHLIM NOKA3aTeNAM — HE MEHEE 0AHOro pasa B 3 Mec.

3 Obnactb NnpUMeHeHUA BOAbI

ObnacTtb NpUMeEHeHUs1 BoAbl NpuBeaeHa B Tabnuue 4.

Tabnuya 4
Ka;i':g“ﬂ O6nacTb NpUMEHEHUA JononHuteneHble ykasaHua

1 lMpomeiBKa feTaneil B onepauusix NOAroTOBKN NoBepx- —
HOCTU K MOKPLITUIO, KpOME KaTeropuii 2 n 3

2 lMpuroToBneHWe aneKTPonUTOB U MpoMmbiBKa BO BCex | Boga, ucnonb3oBaHHaa Ha NPOMLIBKY, MOXET
criyyasix, Kpome nepeyncrieHHbIX Ans Bogbl 3-i KaTe- | 6bITb NpUMeEHeHa MOBTOPHO Kak Boga 1-i kate-
ropum ropun

3 lMpuroToBneHue anNeKTponNuToB U NpoMbIBKa Nepef 06- | Boga, ucnonb3oBaHHaa Ha NPOMLIBKY, MOXET

paboTkoii B anekTponuTax (pacTBopax), COCTaBreH- | ObiTb NpMMeHeHa NOBTOPHO kak Boga 1-i u
HbIX Ha Bofle 3-i1 KaTeropuu*, a Talke npu cneyuans- | 2-i Kateropui

HbIX TpeboBaHUAX K KaueCcTBy M BHELUHEMY BUAY, ANS
0cob0 OTBETCTBEHHLIX feTanei

* OneKkTponuThl ONOBAHUPOBaHUS (KapTa 32), MefiHeHus (kapTa 34, coctaBbl 4, 7—10), HUKenupoBaHuA (kapTa 35,
cocTaBbl 2, 6, 7, 13—19), xpomupoBaHus (kapTa 36, cocTaBbl 2, 9, 10), NOKPLITUS cNNaBaMu ON1OBO-HUKENb (KapTa 50),
ornoBo-BUCMYT (kapTa 51), oroBo-cBuHeL| (kapTa 52), Meb-0roBo (kapTa 53), Mefb-cBUHeU-0noBo (kapTa 60), nokpbI-
TWA gparoueHHbIMU MeTannamu (Kaptel 38—41, 56—57), Ana aHOQHOro OKUCAIEHUA antoMUHUS W ero cnna.oB (Kap-
Ta 73, cocTaBbl 1—3, 8); pacTBOpLI ANA NONYYEHUS METANNNYECKUX NOKPLITUIA XMMMYeckuM cnocobom (kapTa 42, cocTa-
Bbl 1—5, 7—10), ocBeTneHus U naccuposaHua (kapta 80, cocTaBhl 7, 8), HANOMHEHUA U NPOMNUTKUA NOKPLITKIA (kapTa 82,
coctaBbl 1—4) no FOCT 9.305.

4 MeTtoabl NPOMbIBOK

4.1 MeToabl NPOMbIBOK MPUBEAEHLI HA pucyHke 1 1 B Tabnuue 5, TemnepaTypHbIn peXUM BOAbLI — B
Tabnuue 6.

MorpyxHoi MmeToa KomOGuHupoBaHHbIM MeToA

Oetann

A3po30nbHLIN MeTOA CTpyWHbIV MeToA
Oetanu Bosayx Oetann
—_— —_—

Bopa

2N 21N N
LIRS VRN V)
A R4A R4S
DL TENY RS T4

PucyHok 1

1) B Poccnitckoii egepauuu aeiicteyet MOCT P 56237—2014.



Tabnuya 5— MeToabl NPOMbIBOK
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YcnoBHoe 0603HaveHune
MeToZa NPOMbIBKM

HavmeHoBaHve MeToAa

O6nacTb NpuMeHeHns

HononHuTteneHble ykasaHua

C,nc

Morpy>xHon — npomblBKa B
BaHHax C NPOTOYHON U He-
NPOTOYHOW BOAON

CTpyiiHbIA UM UMMYNBCHO-
CTPYWHBIA — MpOMbIBKa U3
AYLUMPYIOLLUX YCTPOUCTB

KomMBuHWpoBaHHbEIH — no-
crnepoBaTeflsHO  CTPYWHbINA
1 NOrpPYyXHON

ObpaboTKa Ha nogBeckax fge-
Tanen, UMeroLLMX nassl, yrmy-
OGneHus n T. n.

O6paboTka AgeTanei HackInbio

O6paboTka Ha nogBeckax
AeTaneit npeuMyLLecTBeHHO
NpOCTOi KOHUrypayum

MpoMbiBKa AeTanei nocne
06paboTkn B TPYAHO CMbIBa-
eMblX pacTBopax W Jetanei

MuHMManeHas MpPOLONXKM-
TEMbHOCTL MPOMbIBKK 20 ¢

MuHWMarneHaa nNpOfOKUu-
TeNbHOCTE NPOMBIBKK 10 ¢

MuHWManbHas NPOAOCIKM-
TENbHOCTL NpoMbIBKK 20 ¢

CIOXHOW KOHdUrypaumum

Tabnwnuya 6 — TemnepaTypHbIA PeXUM BOAbI

Temnepa-

HUS1 U CHATMS TPaBUNBbHOTO LWlaMa B LLernoY-
HbIX pacTBopax, MpyU HanU4UM Ha NOBEpPXHO-
CTU 3HAYUTENBHOIO KOIYecTBa Macen WUmnu
CMas3sokK, nepej XumMn4eckum obesxupusaHu-
eM WnU nepef, OAHOBPEMEHHLIM 06e3XuUpu-
BaHUeM — TpaBrieHneM, nepes onepauusamu
HaHeCeHUs NOKPLITUA B TeMNbIX WU ropAYUX
pacTBopax, nepej CyLwKon

YcnoBHoe M TemnepaTy- JononHuteneHble
0603HaYEHe TYPHBbIA pa, °C ObnacTb NpUMEHeHns yKazaHus
PeXum Boabl
X XornofHas 15—39 Bo Bcex cnydasx, KpoMe nepeuvucneHHbix | [lonyckaetca ucnonb-
anaTwul 30BaTb BoAy C Temne-
patypoit Huxe 15 °C,
€Cnn 3TO He BNUAET Ha
Ka4yecTBO NPOMBIBKN
T Tennas 40—60 Mocne onepaunu 06e3xMpuBaHNA, XpoMaTu- -
poBaHusA, TpaBNeHUa Nerknux cnnasoBs, CHA-
THA WnaMa, aHoJHOro OKUCNeHus, nepen u
nocrie XMMUYECKOro OKCMANPOBaHNA YepHbIX
W LiBETHLIX METansos
r lopsyan Cs. 60 Mocne onepauuu o6eaxunpusaHus, Tpasne- | He npumeHsieTca nocne

ornepaLum Xpomartupo-
BaHWS MO LWUHKOBOMY
U KagMWUEBOMY MOKpbI-
TUSIM M XMMMWYECKOrO
oKCUAUpoBaHUsA no
anioMUHUIO U arnioMu-
HWeBbIM cnnaBamM

MpumeyaHune — Ecnunpu KackagHoi NPOMLIBKE B OAHOW U3 CTYNeHe NpegycMaTpuBaeTcs Tennas Uinm ropsi-
yas BoAa, TO B ipYroii CTyMNeHW TeMreparypa BOAbl He HOPMUPYETCA.

4.2 MeToabl NPOMbIBKU, NPUBEAEHHBIE 4151 OAHOCTYNEHYATON CXEMbI, PACNPOCTPAHSIOTCSI HA BCE CXEMbI

NPOMBbIBOK.

Ana aspo3o5bHOro MeToAa NPOMBIBKM UCMONb3YIOT CXAaTbl BO3AYX HEYETHOIO Knacca 3arpsi3HeHuii no

rOCT 17433.

MoryT ObITb MPUMEHEHbI APYrMe 3KOHOMUYECKU U IKONOrUYeCkn 00OCHOBAHHbLIE METO[bl NPOMbIBOK,
o6ecneuunsatome TpeboBaHua craHaapra.

5 Cxembl NPOMbIBOK

5.1 ina npombIBKM AeTanein ot pabounx pacTtBOPOB U 3MEKTPONUTOB NPUMEHSIOT Pa3fiUyHbIE CXEMbI
NpOMbIBOK, 00ecneumBaloLme KOHLIEHTPALUI0 OCHOBHbLIX KOMMOHEHTOB B NPOMbLIBHON BOAE, YCTAHOBMNEHHBIX B
Tabnuue 2. CxeMbl NPOMBIBOK NMPUBEAEHbI HA PUCYHKE 2.
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OpHOCTYNeHYaTasa ¢ OAHOW BaHHOW ynaBSiMBaHUA

Oetanu Q1 Bopa
—l-

| 1=
il
R

[N

[OByxcTyneH4aTas npoTMBOTOYHAA C O4HOWN BaHHOW ynaBivBaHUA

Letanu Q Boga

C - f—V%—

|
-
RN
[
N
|

Oetanu Q1
D
-1= -2-
TpexcTyneH4yaTasAs NPOTUBOTOYHANA C OAHOW BaHHOW ynasnueaHusi
Detann Q Bopa

i el

Hetanu

Oetanu

1, 2 n 3 — BaHHbI paboyasn, ynaBnusaHua U NpoMbIBKY; Q ., — NoTepu paGovero pacTeopa Ha UCNapeHue,
Q4, Qy — pacyeTHbI pacxos BoAbl, aMe

PucyHok 2 — CxeMbl MPOMBIBOK

5.2 [ins onepayuii NpoMbIBKK, Tpebyowwmx 6onbLUMX yaenbHbIX PacX0A40B MPOTOYMHON BOAbI (KPUTEPUIA
OKOH4arenbHown npombiBkKM K= 500), a Takke AnA U3BNEYEHUN LEHHbIX KOMMOHEHTOB paboyeli BaHHbI cneayeT
JONOSTHUTENbHO NPUMEHATL BaHHbI YNABMIMBAHMA C HEMPOTOYHON BOAON.

Mpy NPOMbIBKE NOCHE NOKPbITUSA AParoLueHHbIMU MeTannamu crnegyet yCTaHaBnMBaTb HE MEHEE ABYX
BaHH yNaBfMBaHus.

BaHHbI ynaBnuBaHua HamonHAT BOAOW TAKOro Xe KayecTBa, kKak u paboune BaHHbI.

PacTBOpbI U3 BaHH yNaBnUBaHWUS CNEAYET UCMOMb30BATh NPU KOPPEKTUPOBKE PaBOoUMUX BaAHH UMW YTUN-
3UpOBaTh.

6
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5.3 MeToabl pacyeTta ykasaHHbIX CXEM NpuBeAeHbl B NpunoxeHun 1. JJonyckaerca NPpMMEHATb Apyrue
9KOHOMMWYECKM U 9KONOrM4eckn 06OCHOBAHHBIE CXEMbI NMPOMBIBOK, 06ecneynBaloLme JOCTUXKEHE AOMYCTH-
MbIX KOHLEHTpauuin no Tabnuue 2.

5.4 [1na MHOrOCTYNeH4YaTon CXeMbl MOXET ObITb MPUMEHEHO Pa3NUYHOE COYETAHNE METOAO0B NPOMbIBKM
B 3aBMCUMOCTM OT KOHpMrypauuu geranei, cnocoba ux 3arpy3kM 1 METOA0B OYUCTKM CTOYHbIX BOA.

Ha cxemax npuBeaeH npuHUMN NoA4a4u, NepenmBoB U CTOKA BOAbI, KOHCTPYKTUBHOE peLLeHWEe KOTOPbIX
MOXET ObITb PA3NMYHBLIM (B 3aBUCUMOCTU OT NOSOXKEHUSI MEPETrOpOAKM CMMB BOAbI NPOBOAUTCSA CO AHA UIN C
3epkana BaHHbl).

5.5 BO BCEX Criyyasx, 3a UCKSIOYEHUEM NPOMBIBKM MOCME NOATOTOBUTESNLHLIX ONepaLuin, CneayeT npu-
MEHATb MHOFOCTYMEHYaTYH0 NMPOMBbIBKY.

Mpn HEeBO3MOXXHOCTM YCTAHOBKM B AEWCTBYIOLLMX Liexax ABYX- MU TPEXCTYNEHYaToOn NPOMbIBKA AN
aetanen, obpabaTtbiBaembIX Ha NOABECKaX, 4ONYCKAETCA COKpaLLeHMe OQHON CTYNEHN OT pacHeTHOro Konmde-
CTBA, NPU 9TOM NMPUMEHSAIOT KOMOUHUPOBAHHbLIA METOA, NPOMbIBKN.

5.6 CuctemMbl BOAOCHaBXeHNS U NPUMEPbl CXEM PaLMOHANLHOIO UCMONb30BaHUS BOALI HA ranbBaHuYe-
CKUX NIUHUAX NPUBEAEHBI B MPUITOXKEHUN 2.
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MpunoxeHue 1
(pekomeHayemoe)

MeToabl pacyeTa pacxoaa BOAbl HA NPOMbIBHLIE OnepaLum

1 MNpwn ncnonb3oBaHUM CXeM MPOMBIBOK C BaHHaMW yraBvBaHWS U3fefnve BHa4Yane npoMbIBakoT B HEMPOTOYHO
BaHHe yNnaBnuBaHuWs, a 3aTemM B NPOMbIBHOIA.

Mpy1 MCNonL30BaHUWM CXeMbl NMPOMBIBKU C OLHOW BaHHOW ynaBnWBaHWA KOHLEHTPaLMIO OCHOBHOMO KOMMOHEHTa
(voHa) B BaHHax NPOMBbIBKM ONpeaenstoT no dopMmynam:

B BaHHe 1-/ NPOMBLIBKM A5 BCEX CXEM

gF gFt
=cg—|1-e———|;
o= g ( vl (1
B BaHHe 2-/ NMPOMBIBKU NPU NPOTUBOTOYHLIX CXEMaX W TPEXCTYNEHYaTol cMeLlaHHOM
2
(F) ( qFt)
Con= Cp——|1-6——|; (2
2n Q12 v )
B BaHHe 2-i MPOMBIBKW NMpU NPSMOTOYHOR cxeme
2
(qF) qFt)
=c 1-e——|; 3
C2n 0 m012 ( v ] (3)
B BaHHe 3-/ MPOMBIBKW NMpU NPOTUBOTOMHOW CXeMe
3
_ . (GF) qFt).
Can = Co 013 (1—6— vl k (4)
B BaHHe 3-# NPOMBLIBKW MpU CMeLLaHHON cxeme
3
(qF) qFt)
= Cg——=|1-e——— 5
c3|'| 0 mQ13 ( v ’ ( )

rae g— YAernbHbI BEIHOC areKTpornuTa (pacTBopa) M3 BaHH NOBEPXHOCTLIO AeTanei 1 NoABECKU B 3aBUCUMOCTU OT MeToAa
06paboTKN 1 NPUHATON NPOAOMKXUTENBHOCTU CTEKAHUSI pacTBopa C AeTanew, am3m2;
F — npoMbiBaemasi NOBEPXHOCTb AeTanei u nogBecku, M2/4;

Qq, Q2 — pacxof NPOMbIBHOR BOAbI, ,E|,M3/H (m= % )
)

Co — KOHLIEHTpaLsi OCHOBHOTO KOMMOHEHTa B pabodei BaHHe, r/amMS;

V— 06beM BaHHbI YNaBnuBaH1s U NPOMBIBKN, AMS;
€ — OCHOBaHMWe HaTypanbHOro forapudgma;
t — NPOAOMKNTENBHOCTb PaboThl CO BpEMEHU 3arnofHEeHWUs! BaHHbI ynaBMBaHUA YMCTOR BOAOW, Y.

2 YaenbHbIA BBIHOC anekTponuTa npu obpaboTke AeTanel Ha nogBeckax coctasnseT 0,2 AM3/Mm2 npu npogon-
XNTENBHOCTU CTEKaHUA 3MeKTponuTa He MeHee 6 ¢, npu obpaboTke AeTaneil Hackinblo B Korokonax u GapabaHax —
0,4 am3/M2, B KopsuHax u ceTkax — 0,6 AM3/MZ npu NPOJOMKUTENLHOCTU CTEKaHWA reKkTponuTa He MeHee 15 c.
B TexHu4eckn 060CHOBAHHBIX CyYasx NpU HaNU4YMM sKCnepuMeHTanbHbIX AaHHbLIX A5 KOHKPETHLIX AeTanei JonyckaeTcs
U3MEHUTb YA EMbHbIA BEIHOC 3neKkTponuTa.

3 Ana nonyveHUss HEOOXOAMMOro KavecTBa NPOMbIBKA U3l KOHLEHTPAaLMS OCHOBHOTO KOMMOHEHTa (1oHa) C,p,
B BaHHe MnocriefHell NpoMeIBKM AomkHa ObiTe He Gonee JOMyCTUMOrO 3Ha4YeHuUs c,, MPUHMMaemoro no Tabnuue 2, T. e.
Cyn < €1+ TpY MPOMBIBKE NOCNE NOKPLITUS AparoLieHHbIMIU METan iaMm KOHLEHTPaLUWA MeTanna B nocneaHe BaHHe yrnaenu-
BaHWs JomxHa BT He Gonee JonycTMoro 3HadveHus. Pacxod NpoMbIBHOW BOALI MPY €, = C, BEIMUCNIAIT no opmynam:

npu o4HOCTyNeH4YaTon A

o) :qFK('I—e—qTFt), ®)
npw ABYXCTYNeH4YaTo NpOTUBOTOHHON

Q =qF /k(1—e—q7,:t), (1)
npu ABYXCTYNeHYaTol NPAMOTOYHOM

0= dF %(1_e_‘77ﬁ), ®)
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MpuW TpexcTyneH4aTon NPOTUBOTOYHOM

v

Q:qFB}%(']—e—qTFtJ, (10)
%

rae k = -2 — KpUTepuiA OKOHYaTENBHO| NPOMBIBKM.
Cn
4 Tpu NpoMbIBKE U3ZeNUsA nocne NoKpbITUA, 06paboTkn B MarnoKOHLEHTPUPOBaHHLIX pacTBopax (k < 1500) n B
APYrnx TeXHUYECKU 060CHOBaHHbIX criyqasax gonyckaeTcA NpUMeHATb CXeMbl MPpOMbIBOK 6e3 BaHH ynaenueaHuaA, npu 3TOM
pacxop NpOMbIBHOMW BoA bl BLIMMCAAOT No dopmyne

o =qF%, (11

Q1:qF3k(1—e—q—Ft), 9)

Npu TPEXCTYNEHYaTon CMeLLaHHON

rae N — 4ncno cTyneHeid NpoMbIBKN.
5 MNpu pabote ¢ rops4MMH BaHHaMN MOXHO NPUMEHATL NPOTUBOTOMHEIE 6ECCTOUHBIE CXeMbl MPOMBIBOK. Yncro CTy-
neHen ANs cxXem BbIYUCNAOT No popmyne

N = Q— 1 (12)
|gﬂ
qF
rae Q,., — noTepu pabouero pacTeopa Ha TENMOBOE UCNAPEHNE W YHOC BbIAENAIOWNMUCA razamum, aM3ly (onpepensieTcs
OMbITHLIM MYyTEM).

6 MNpu AOCTMXKEHUN KOHLEHTPaLUUU OCHOBHOrO KOMMOHEHTa B BaHHe ynaenusaHus Ao 0,4 ¢, BaHHy ynaBnusaHus
OMNOPOXHAIOT U HAMOMHSOT YNCTON BOAOW. PacTBOp W3 BaHH ynaBnuBaHUA HanpaBnsiloT Ha NonorHeHne paboyeii BaHHbI
WNW Ha pereHepaLuio n ytunusaguto. Npu NpoMbIBKE NOCNE NOKPLITUA AparoLeHHBIMA METaraMmn npogoKUTENIbHOCTb
LMKNa NPOMLIBKM fy ONpeaensiioT KOHUEeHTpaLuein MeTanna B NOCNeAHeh BaHHe ynaBnuBaHus.

MpoAOMKUTENLHOCTE LKA NPOMBIBKY fg 10 AOCTIKEHUA Cqy = 0,4Cq BLIUUCTISIOT MO hopmyne

t=05_¢. (13)

7 Hanbonblunii pacxop (B KOHUE LMKna NpoMbIBKU) BLIYUCAIAIOT No dpopmynam:
npu OAHOCTYNEHYaTomn

Q = 0,4gFK,; (14)
npv ABYXCTYNEHYaToONn NPOTUBOTOHMHOMN

Q= gF 0,4k ; (15)
npu ABYXCTYNEeHYaToON NpsAMOTOHMHOMN

0,4k

Q= qF\/—; : (16)
npu TPEXCTYMNeHYaTon NPOTUBOTOMHOR

Q = gFR/0,4k ; (17)

npu TPEXCTYNEeHYaTon CMeLLaHHO

_ etk
Q =gF} — (18)

8 ObbemM BogbI Wu (am3) Ha NpOMBIBKY NSt OIHOTO UnKna BblYUCHAIOT No popmynam:
npyu OAHOCTYNEHYaTOl NPOMbLIBKE

W,=0,11-K-V, (19)
npu ABYXCTYNeH4aToil NpOTUBOTOMHOM
W, =024V -VK; (20)
Npu TPEXCTYNEHYATOW NPOTUBOTOUHOM
— 3 .
w,=0,3v-3k; (21)
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MNPy ABYXCTYNeHYaToW NPsSIMOTOYHOM

fk
W, =0,24(1+m)-V E; (22)
npuw TpEeXCTyNeH4YaToi CMeLlaHHo
W, =031+ -V-3£ 23
L= 0.3(1+m)- V-3 (23)

9 ina obnerdyenus pacyeta obbeMa BOAbl Ha MPOMBIBKY C OAHOW BAHHOW ynaBnvBaHWs A4S OAHOMO LKia Mcnosb-
3YI0T HOMOrpaMmsl (pUCYHKu 3—5).

Viam®y o Wy am® g g W, o g W, av® KA
L 2.108 9:10%
5.10%] 210 i
8103 sqgs [710° 8-10°
3 104 MY 7-10% 1
7-10 4-10%4 L 5.108
103 4 6-10%
610 3104|105 .
5.103 L 8.10¢ 310 5.108
2-10% L 7.104 o
4103 L 6.10% 210 4103
1,5-10% L5404 |1,5-10°
3.10% F4-10% £10° 310°-
L —2.105
104 faqee [ 710
0,8-10% -5-10% 3
1034 ' 2:10°
210 L2104 [410°
0,6-10% L 3.105
' - 1,5-10%
1.4-10° 1,4-10% ]
- 2:10°
0,4-10%1 L 104
108 03104  [0810° | 1,110 103
| — oagHocTyneHyaTtas; |l — aByxcTtyneHyaras; Il — TpexcTyneHvyatas

PucyHok 3 — Pacder obbema Bogbl ANA NPOTUBOTOYHBLIX CXEM NPOMBIBOK

10
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VA Th AW, AK  Am
V. awe | Iy AW, aw LK my ’
7-108] 5105 -7.10° 35 P
103 ’ ~r
610 F6:10° /< P
510% r210° F5.10° \\
- 105 -
4100 1,510 | 108 3,0
105
103
10 L 8.104 r3-10° 25l
- 6.10%
L 5.10%
2103 2124 2103
-4 205
-3.10%
1,4-103% L 1,4.103
15F
-2.10% - 0,75
103 1,5-10% 10° 1257

MpumeyvaHune — [Ona onpegeneHns ob6bema BoAbl Ha NPOMbIBKY AN1Si OGHOMO LMKNa HEOBXo4UWMO COeiMHUTL
3agaHHble 3HaveHus V u K (npsmas 1), 3aTeM 3agaHHoe 3Ha4YeHne m COefWHNUTL C TOYKOW nepecedeHnus npsamon V—K
¢ ocbto / (Npsmas 2). To4ka nepeceyeHnss NPAMoR 2 ¢ 0CbHo Wq COOTBETCTBYET 06LEMY BOALI HA NPOMBIBKY ANA OAHOrO
Uukna.

PucyHok 4 — PacyeT o6bema BOAbI Npy NPSIMOTOMHO 4BYXCTYNEHYaATON NPOMbIBKE

VA ITMWAKLA mi

v, auth Ik bw,am® KA m A 1/
7-108- L7.10° 3,51 <
105
6-103 - 6-10° T2
8101 30 T~
5.103 . -5-108
6-10°F
4-1034 5104+ 4.108 2,5F
4104
3-10%1 3104 310 L
2-10%+
3 L2.103
2.10%4 15104 210 15F
1,25
1,410 10%- L 1,4.103
0,8-10%F Loos
0,75}
0,56-10* '
103 0,5

PucyHok 5 — PacueT o6beMa Bogbl NPU TPEXCTYNEHYATON CMeLlaHHOM NpoMbIBKe

1
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MpunoxeHue 2
(cnpaBouHoe)

CuctemMbl BOOOCHabXeHuA

1 B ranbBaHn4eckoM NPoM3BOACTBE NPUMEHSIIOTCA CreayoLWne CUCTEMBI BOAOCHABXEHNS:

NpPAMOTOYHaS,

MHOTOKPaTHOro MCnosb3oBaHUsA BoAbl (060poTHas);

nonyo6opoTHas.

2 MNpsAMoTouHan cucTema BogocHabxeHUa NpeycMaTpuBaeT 0fHOPa3oBoe UCMOMb30BaH1e BoAbl C NOCeayoWMM
c6poCcoM B KaHannsaLuio Nocre COOTBETCTBYIOLLEN OHNUCTKM,

3 Cuctema MHOrOKpaTHOro UCMonb3oBaHUsA BOAbI NpefycMaTpuBaeT MHOropa3oBoe MCnofb3oBaHne BoAbl B MPOU3-
BOACTBE NOCMe COOTBETCTBYIOLLEN OYUCTKM.

Cuctema MHOTOKpaTHOro UCMOMb30BaHUA BOAbI MOXET BbITb LIEHTPanu3oBaHHOM, NTOKanbHOW U CMeLLaHHOA.

3.1 LleHTpanusoBaHHass cucTeMa BOAOCHaGXeHUA npefycMaTpuBaceT LeHTPanu3oBaHHYHO OYUCTKY MPOMBIBHOM
BOAbI, cOpackLiBaeMoii Nocne Bcex TEXHONOrMYecKnx onepaLuii No 0f4HOMY UM HECKONbKUM TpyGonpoBogam, U nogady
€e Ha 9T onepaLmun Nocne O4YUCTKM.

3.2 IlokanbHasa cuctema BojocHabxeHns npeycMaTpmBaeT O4MCTKY NPOMLIBHOW BOAbI MOCIHE OAHON TEXHONOornYe-
CKOW onepawuu 1 BO3BpaT ee Ha NPOMLIBKY MOce 3Toi Xe onepaLyu. JlokanbHble cUCTeMBI, Kak MpaBuIio, pasMellatoTcs
PSAOM UNU BCTPaUBaloTCA B TEXHOMOrMYECKYHO LIeNnoYKy (PUCYHOK B).

Bopa 1-1 kateropumn

_____ 1 —_—— =
|
L v Boaa 3-i kateropuu
I | ] A
1 .
. 12 5
I Y -
fetanu 3 :
Y > 4

1 — BaHHa NPOMbIBKM BOAOK 1-1 KaTeropuu; 2 — BaHHa pUHULLHOW NPOMBIBKM BOAOM He XyxXe 3-1 KaTeropuun; 3 — eMKOCTb AN BOAbI;
4 — Hacoc,; 5 — cuctema obecconuesaHnA BoAabI

PucyHok 6 — Cxema MHWULLHOK NpoMbIBKM (Nogaqa BoAbl M NepeMeLleHne aeTarnei)

3.3 CmelaHHasa cuctema BogocHabxeHnsa npefycMaTpyvBaeT O4MCTKY NPOMBIBHOM BOALI Ha NOKarbHbIX YCTaHOBKax
OT KaX[ 0/ TEXHONOMMYECKol onepaLnmn co c6pPOCOM OYULLEHHBIX Ha STUX YCTaHOBKaX BOA Ha LieHTpan13oBaHHbIe COOpYy-
XKEeHWSA AOOHUCTKN W MOCneayoLWwyM BO3BPaTOM Ha NMPOMbIBKY.

4 Ncnonb3oBaHWe MHOMOCTYMNeHYaTbIX CXeM NPOMBLIBOK MO3BOMAET 3HAYUTENBHO COKpaTUTL pacxop BoAbl. Tak, no-
cne xpoMuposaHus (K = 18000) npu ogHOCTYNEHYaTol NPOMBIBKE U3Aenus Ha npoMbiBky 1 M2 pacxoayeTes 5400 am3/m2,
npu ABYXCTynendyaToit 40 AM3/M2, npu TpexcTyneruatoit 8 aAM3/M2, YcTaHOBKa OfHOI BaHHbLI YNaBnMBaHMs NO3BONSET
YMEHbLUNTL pacxof BoAbl NMpU OAHOCTYNEHYaTon cxemMe NPOMbLIBKW B YeThIpe pasa, Npu ABYXCTYNeH4aToil — B Ba pasa
1 Npu TpexcTyneH4yaTon — Ha 60 %.

Pacxop BoAbl MOXXHO YMEHbLUUTL MPU MHOFOKPaTHOM WCMOMbL30BaHUM BOALI Ha rarnbBaHUYeckoi NuHuK. MNpumepsl
TaKkux CXeM npuBefeHbl Ha pucyHKax 7, 8.

12
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Bopa 3-11 kateropun

1 2 3. 7] 5 7

Y

‘ J
— —+ Lx—x— L x L —x—Xx—x—x - L—x—x X—X

Detanu

-
ll
-t}

1 — BaHHa akTUBauuu; 2, 5 — BaHHbI NPOMbBIBKU; 3 — BaHHa YNaBWBaHWA C BOZOI 3-i1 KaTeropum; 4 — BaHHa HaHeCEHUS MOKPLITUIA;
6 — o6ayB cxaTbiM BO3ZYXOM UMK LIEHTPUMDYIMpoBaHWe; 7 — CyLLKa (TepMOCYLLIKa)

MpuMe4vaHue —POMBIBKY AeTarnei, NOKPLIBAEMbIX METaNNamu, CioCOBHBIMU K KOHTAKTHOMY BhIZIENIEHUIO Ha
AeTansx, peKoMeHIyeTcs NPOBOAUTL MO cxeMe NPOMBLIBKM feTanell, NokpbiBaeMbIX f4parMeTannamu.

PucyHok 7 — CxeMa NpoMbIBKM AeTarnei, NoKpbiBaeMbix MeTannamm, He cnocoBHBIMU K KOHTAKTHOMY BbierleHuo

Bopa 1-v kateropum

A

Bopa

1 2 3 4 5 6 7 9

[8]
Y

H ™ ™
IR SRl R L AR

Oetanu

Y

P
-

1 — BaHHa akTMBauuy; 2, 7 — BaHHbI NPOMbIBKY; 3 — BaHHA (PUHULLHOI NPOMBIBKW BOAOWN 3-1 KaTeropuu (HenpoTouHas unu LMpKynupyioLas);
4 — BaHHa HaHeceHWA MOKPLITUI JparmMeTtannamu; 5, 6 — BaHHbI-yNoBUTENW C BOJOW 3-1 KaTeropuu,
8 — 064yB cxaTblM BO3AYXOM UMK LieHTpUdyrmposaHue,; 9 — Tepmocyllka

PucyHok 8 — Cxema NpoMbIBKY AieTanei, nokpeiBaeMblxX parMeTannamu.
CxemMa nofiaqv Bofibl U NepemMeLleHus feTanei

Honyckaetcs BMeCTo (OUHWULLHOW NPOMBIBKW (MOCTOSHHO) LMPKYNupyoLlei obecconeHHoin Bogoin Mcnonb3oBaTh
PUHULLHYIO MPOMBIBKY HEMPOTOYHON BOAOI 3-i1 KaTeropmmn ¢ NepUofN4ecKoin ee 3aMeHo Mo Mepe Bo3pacTaHWus YAerbHOR
aneKTpudeckoii nposoguMocTy Bogkl o 1 - 1072 cm/M. Takyo Boay Lenecoobpa3Ho HanpaensaTe B cuctemy 060poTHON
BOZ bl MW B CUCTEMY KackagHOW NPOTOYHOWR NPOMBIBKM.

OuHULWHaA NPoMbIBKa feTanei NpUMEHSETCA nepef onepauueil HaHeceHUA NOKPLITUIA gparMeTannamu, nocre
onepaumn HaHeceHUs NOKPbITUIA ropadnm cnocobom (MoplMOCB u gp.) ¢ Ucnonb3oBaHMEM BOAOPaCTBOPUMBIX aKTUBHbLIX
dritocos, nocre onepaunini HaHeCeHUs aHOAHO-OKUCHBIX, POcdaTHLIX U XUMUYECKUX OKUCHBIX NOKPLITUIA, NpefHa3Ha4eH-
HbIX MOA NaKOKpacoYHble MOKPbITUS.

13
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