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AHHOTAUNS

HacTofiu¥e peKOMEHAALMM, PA3PaCOTAHHHE WHCTATYTOM
I'llA CaHTExXnpoekT, ABIADTCA IPOAOIXEHMEM paGoOTH HO 0000-
HeHnn ONHT& NPOGKTHPOBAHMA CHCTEM BOJOCHAOXEeHMA M KaHa-
NU3aUMM YyYAaCTKOB M LS8XO0B IallbBAaHOMNOKPHTHA M yTBEpXEEHH

KaK o0f3aTeJbHNe B OpraHusalMaAx BCeCOn3HOIr0 o0penuHEe HUA
CaHTexnpoexr.

EMKocTHOE® 06OpyZOBaHME, HACOCH, apMarypy ¥ Tpydonpo-
BOZH cleZyeT MOAOKPATH MO Karanorad o0OpyZOBaHHUA AAA
CTAaHHMHE HeRTpai¥3aLlHM rajbBaHNMUeCKHUX nexoB (vacTh X,
paszexn 5, nozpaszean 20,21 ¥ 22), H3xaBaemuM I'M Canrex-
NPOEeKT.,

Bonpocn aBTOMAaTM3auuM, 3JNEeKTPOCHACXEHMA, CTPOUTENh-
HHEe pemeHUA aTod paloToit He paccMaTpuBaWTCA.

C BHXOJZOM HACTOAWMX PEKOMEHAALMHA aHyIMpywTca "Pekxo-
MEHZAIMK 110 NPOEKTHUPOB3HMN BOZOCHAOXEHMA M KaHaJIM3alLUM
[1eX0B raabBaHOMOKPHTUU" B3-49, BHmyck 1975 r.

I. OCmas vacTsm

I.I. Pexomerzauuyu pa3padoTaHH B pa3BuTHe raaB CHAII
[[-31-74 u [-32-~74 no BONpoCaM BOZOCHAOXEHMA M KaHAIM3aLUU
IIeX0B I'aJbBaHOIMNOKPHTHUH.

I.2. B npoekTax caezyeT MNpeAyCMaTpUBaTh MEDPONDUATHA,
103BONAWIME KOHTPOAMPOBATH M COKpamaTh pPacxXofn BOAH H
CTOKOB, NpPUMEHATH pAllMOHAJNLHHE CXEeMH NPOMHBKH H3JEelHui.

[.3. ilpy pa3pal0oTKe MPOEKTOB CASAyeT 00pauarTh BHU-
MaHue Ha BO3MOXHOCTH INOBTOPHOI'O MCIOJb30B&HMA BOAH., C
ATO0i LeJbw HEOOXOZMMO MPOBOZUTH TEXHHMKO-3KOHOMKUUECKMS
pacueTH BapHaHTOB.

I.4. TepuyHONOIrnd, MNPUHATAA B TEXHOJNOI'MYECKOM IpO-
Hecce IaJbBaHONOKPWTUH.

[.4.I. Texnonorudeckasa {OCHOBHAfR) Ba&HHA - BaHHA,

3



IpeZHa3HaUeHHaA A XMMHYECKOA ¥ 3JEeKTPOXMMUYECKOY 00pa—
O0OTKM ZeTaJjei.

I.4,2. BaHHa NMpPOMHBKHM ~ B&HHA ZAJA NPOMHBKM AeTaleit,
T.8. JAQJICHUA C UX [NOBEPXHOCTH pacTBOpA, OCTABUEIOCH
nocae o0padoOTKH B TEXHOJOIrMYECKO{ BaHHE.

1.4.3, OgHocryneHyaTas MIM OXNHAapHAA NDPOMHBKE -
NpOMHBKA zeTajelf B OfHOK BaHHE C IPOTOYHOY BOIOH.

I.4.,4. Cryneduaras OpoTuBOTOYBaA { KACKRAHO-NPOTHUBO-
TOYHAA) NPOMHBKA — NPOMHBKA IOCAEZOBATEABHO B ABYX UIK
HeCKOJNBKMX BaHHax (CTyHmeHAx, KacKajax), Korja Boza II0CTy-
[jaeT TOJBKO B BaHHY NOCHEZHEH NPOMHBKM, OTKyZa IepeTeKaeT
B npezHiyuue BaHHH. [eTanM B NpOHEeCCEe MNPOMHBKHM [iepeMe-
mapTCAd NPOTHMB TOKA BOAH. YzaJleHMe BOZH NMPOM3BOAMTCA U3
B3HHH NE€pBO# NPOMHBKHU,

I.4.5. CryneHuaTasd npAMOTOYHAR (KacCKazhafd) IDOMHBKA -
[IpOMHBKA NOCIEZ0BaTEeNIbHO B HECKOJNBPKHX BAHHAX C pa3e.1bHOM
nozaygeit BoauW., CTOK BOZH B KAHaAM3AUUK NPOU3BOAMTCA OT
KaxZ04 BaHHH,

[.4.6, BaHHa yaaBiauvBaHusA (3KOHOM—-BAHHA) — BaHHA A
IPOMHBKM JAeTaneid nocne oO0palOTKM B TEXHOJNOTHUYECKO BaHHE
C HeNnpoTouHo#t BOJOH. [I0 Mepe yBeJIWUEHWA KOHLEHTpaUuK
OTMHBAEMOI'0 pacTBOpa B 3TOK BaHHE BO3MOXEH BO3BpPAT HAKOI-
JEHHOI'0 pacTBopa B TEXHOJOIMUECKYK BAaHHY.

B HeoOXxoxMMHX Clyuafx NpM ZOPOIOCTORMLMX 3JNEKTDPOJU-
Tax BO3MOXHA YCTAHOBKA HECKOJNBKHX BaHH YJABJMBAHMA IJA
[IoCneA0BATENBHOIO ONOJACKUBAHMA ZeTaleH.

I.4.7. KpaTHocTy pas3GaBieHMA (KPUTEpUl IPOMHBKMA) -
OTHOmEHNE KOHUEHTpAlLMM OCHOBHOI'O KOMIIOHEHTA B TEXHOJIOIU-
YeCKOM BaHHE K KOHIEHTpauuy TOI'O HE HKOMIIOHEHTa B BaHHE
nocaenHe#d NpPpOMHBKH.

l.4,5., OCHOBHOK KOMIOHEHT ZAaHHOIr0 pacTaopa (3NeKTpc-
AWTa) TaKoi, AJA KOTOPOIrO KpPUTEpHUi IMPOMHBKKN sBJfeTCHA
HAMOOJNbIMM.



I1.4.9. YzaenbHH# pacxol BOAN H& NPOMHBKY ~ KOJIMUECT-
BO BOJH, HEOOXOZMMOE JJf NPOMHBKM OZHOI'O KBaZpaTHOI'O

METpa NOBESPXHOCTH IIPOMHBAEMHX ZieTaJjieil NpKH COOJNAEHMH
38aHHOI'0 KPUTEDUS NPOMHBKH,

l.4.10. YneabpHHY Bec pacTBOpa - KOJAMYECTBO pacTsopa,
[IEpEHECEHHOI'0 OJAHMM KBAZpaTHHM METDPOM IIOBEDXHOCTH IIPOMH-
BacMX zneTanel.

l.4,11, [IlpoMnBaeMas MoBEPXHOCTH - CYMMapHasa NOBEpX-
HOCTH geTane§l u npucnocobaeHnéi (NoABECOK, CETOK, KOpP3HMH,
capaGaHOB- ¥ IOpP.), BHOCHMHX B BaHHH MDOMHBKH.

1. BoxpocHaOxeHnue

2.1. Boja B uexax railbBaHONOKDHTMH pacxonyeTcsa Ha
IpUTOTOBJIEHMS 3JIEKTPOJUTOB, IIPOMHBKY HneTanei, oxjiaxie-
HAE BAHH ¥ BHIIPpAMUATENEH TOKA.

2.c. LnA olOecrieueHus TpeOyeMOI'0o KayecTBa MOKPHTHUH
HEeOOXOAMMO NDOMHBATH M3ZEJNUA B BOAE AOCTATOYHOE YUCTOTH.
Oco0eHHO HexellaTeABHO NPUCYTCTBME B IIPOMHBHOW BOZE COJEH
BpEMEHHOH Wiy KapOOHATHOX XECTKOCTH.

2.5, Ka4yeCcTBO BOAH OIpeZeRACTCA TEXHONOIMUECKMMHM

TpEeLOBAHUAMHA,
MoxeT OHTH UCHOJB3OBAHA BOZA M3 IOPOACKOIO WIH Tex—

HM4YEeCKOI'0 BOZONPOBOZAA, OT JOKANBHHX CHUCTEM BOZONOAI'OTOBKH
WX NOBTOPHO IOCAE CTAHLUHA ZOOUMCTKM CTOUHHX BOL.

HopMupyeuHe TpPpEeOOBAHHA K Ka4YeCTBY BOAH, AJNA IIDOMHB-
HHX onepalyif npubezeHH B Tadén. l.



Taonuua I

doxasarenr . MHCTOYHHK 00nac?e

RayecTsa . BojocHal- : [IpMME HE HUS
HCXOZHOM . XeHKSA :

BOJH : :
[Io I'OCTy 'opozsCcKOX Bo BCexX clnydasax, HEe YKa3aHHHX
2874~73 BOAONDPOBOA  ZANA 008CCOXEHHORX BOZH
onexrponpo- (OT y3aia I OpOMHBKHM nepez 00paGoOTHOH
BOZHOCTH BO— BOJAONOAr0O- 3B 3JXEKTPOIUTAX, COCTABIEHHHX
A0 TOBKH Ha 00eCCOJIeHHO# Bojae, NpH

0 ux Cu/cM, CHnenuMalbHHX TpeOOBAHHAX K Ka-
XOCTKOCTSE YeCTBY ¥ BHENHSMY BMAY ZeTa-
Re Coxnee ne#t, ZAnsA 0C000 OTBOTCTBEHHHX
I,8 Mr—sks/n nerane#f, ZAA BAHH YJABIKBABURA

2.4. [IpM pa3padoTKe NDPOEKTOB BOAOCHAOXGHMA HEOOXOAMU-
MO BHIONHMTH TPOCOBAHMA ZCUCTBYDMUX HOPMATHBHHX HOKYMEH-
roB, I'OCTa 9.047-75, npaBui N0 paNKOHAJBHOMY BOAONOJIB3O—
BAHUD B MPOMHIIEHHOCTH ¥ ZPYyIBEX AOKYMEHTOB.

2.5, KauecTBO ¥ HAZGXHOCTH ralbBAHONOKPHTUH 38BUCHT
OT KayeCTBa NPOMHBKA 43feNN#. PacTBODH M DACTBOPEHHHE B
HUX BemecCTB&, OCTABUMECA H3 MOBOEDPXHOCTH ZeTaneid, IpH
NPpOMHBKE NMOJZHOCTHD HE JAQAANTCA, & TOJBKO NOHURAETCHA HX
KOBIEGHTpaAUMS NyTeM pa30aBIeHMA BHHOCHMOI'O pacTBOpa Mpo-
MHBOYHOH# BOZAOM. IIp¥ 3TOM, KOHUEHTpAIus 3arpA3HEHUR AOAX-
HA OHTP CHUEEHA A0 TaKOol#f CcTensHM, 4TOOH OCTaBUMECA Be-
mecTBa He MOIJIM OKasaThk BPEAHHX BO3geHcTBUR HA DPACTBOPH
B IIOCAGAYNEAX TEXHOJOI'MYBCKMX BAHHAX M He ZlaBaJAK 0CAZKOB
Ha [OBGDXHOCTH Aetayed IpX CYRKe.

2.6, KparHocTs paadaBiaeHdA OCYyCIaBAMBAETCA BHIOM M

QYBCTBUTGABHOCTHD CAGAyMHE# TeXHOAOI'MYEeCKOX BAHHH, & NpH
NpOMHBKG, I0CI6 OKOHYATEJBHOr'O0 NOKPHTUA — TPEOOBAHHUAMHU
aHTMKODPOSHRHOK CTORKOCTM M BHEHHEI'O BKZ8 INOKpHTHUA.

2.7. [N COKpameHEMs BpEeMGHM HA IPOMHWBHHE OIliepalinu
B HEOOXOAMMHX CIY4YaaX NpSAYyCMATpMBAETCH BO3AYIWHOE HIM
MEX8HMUECKO6 MepeMenMsaHie BOJH B IIPOMHBHHX BaHHaX.
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2.8. i1 COKpameHMA YHOCQ PACTBODPOB M3 OCHOBHHX
TeXHOJIOIMYECKMX BAaHH HEOOXOAMMO IIpeAyCMATPDHBATE CAEAYL—
mue MepoNpUATHA: NPOMHBHHE ZeTald AOJXHH [OABEHIMBATHCSH
TaK, YTOOH pAacCTBOP MOI' OHCTPO BHTEKATh M3 MMEDUHXCA MO-

JoCcTe#, I'PAHKM M NJAOCKOCTM ZeTalell AOJXHH OHTHP HAKJIOHEHH
Ha I[0-I5° K POPM3OHTAIM; ZeTand M3 BAHH AOJIXHH BHHUMATE

C BHzepxXoi He MeHee 10c; BHHYTHE ZieTaJld CaeAyeT BCTPHA-
XMBATH MIAM OOXYBATH; pPA3PHBH MEXAY TEXHOAOTI'MYECKUMH M
NPpOMHBHHMM BAaHHAMM 38KDHBADTCA KO3HDPhKAMHM, KOTOpHE
AOJIXHH HMMETH YKJIOH B CTOPOHY TEXHOJNOrMUYECKOA BAHHH.

2.9. lnA obecneueHMd CTACMIBHHX YCAOBMY NPOMHBKH,
Opyn 3KOHOMMUHOM pacxojie BOAH, CIECAYET OPraHH30BaTh KOHT-
POJNb X peryiupoBaHMe pacxoza BOZAH II0 UeXy B NeJioM # IO

OTZGJNBHHM BaHHaM.,

Ha BOZOHpPOBOLHOM BBOZE B lL6X ZAOJxeH OHTH YyCTAHOBJIGH
BOZoOME8p 4 ofeclneyeHa e€xXeCyYTOYHAA 3allicCh pacxoza BOAH.

Ha OTZeNBHHX TEXHOJOTMUYSCKHKX MNMHHAX AOJEHH OHTH
YyCTAQHOBJECKHN pacXoOzOMEpH, HalnpuMep, POTAMETpH CO HEKAJOH,
COOTBETCTBYDILEH pacueTHOMY pacxXoxy BOZH.

AxA o0ccnevyeHUs CTAOMABHOCTH pEexXuMa Nozadd BOAH, HA
BOZONDOBOAHOR MArMCTP&IH, NUTADIEHR TEXHOJOIrMYECKYND AHHMD,
M Ha KaxZIOM OTBETBAGHMHM K NPOMHBOUHHM BaHHaM, ZOJXHH
YCTAHABARBATHCA BEHTHIHM JJIA DKCHAYATALMOHHHX HYXZ ¥ Oorpa-
HUYMTEAM pPacxoa8, HacTpadBaeMHe NpU HanazKe pexuMa npo-
MHBKH.,

OrpaHAuYMTEAAMH MOT'YyT CAYXHMTH BEHTHAN MAM HNPOCOYHHE
KpaHH CO CHATHMH DYUKaMHM YNpaBICHMA, BANCH X T.ZX.

2.10. C Uenbp of0eclneyeHusA HOCTOAHHOI'O pacxoza8 BOAH
uenecoo0pasHo NPBAYCMATDHBATH YCTAHOBKY pPeryaaropos Aas—
JIeHUS Ha BBEOJe B l6X.

YcnoBHAA cXeMa BOAONOTPeOJEHMA LJNA ITPOMHBHHX oOllepa-
Mt B raipBaHMYECHOM I[iexe IipuBezeHa H8 puc. 1.

2e.ll. CxeMn HauGOneE YACTO NPUMEHAGMHX KDOMHBOK B
coorsercTsuMu ¢ I'OCTom 9.047-75 npuBeZeHH Ha pHUC.Z2.
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*Ycaomaa~
Haxme HoBa HKe ‘AN BHGOS: [IpMMegaHuUsA

‘pa CXEeMH.
;HDOHHBEHE
CaHOCTYyMER HYUAYaAR HCKINYEeHAE COCTABIANT
NPOMHBKA IPONHBKE NOCHE XKMHYeC-
KOIO MJH 3HCKTPOXHMK-
Remany Modaua bode YeCKOI'0 06e3Xu Py Ba HUS

nepes oO0palOoOTKOK B KHC-

= QF= V =mHx pactrBopax; 8HOXZHO-

1 I'0 OKHCREHHA, DACKTDO-

AN=1 [ICJMPOBARHUA Nepex Hel-
TpanK3aumef; CHATHE

mnaMa., B yKasaHHUX Cay-

Imox YaAxX OPUMEHATH ABYXCTY-
e HYA T OMHBKY , -
IByxcrTynesuyaras npotuBo-qF»> V> QP B TexsuuecKd 0G0CHOBAH-
TOYHAR (Eacna,maﬁsmnpo- 14 2 HHX CAy4YafxX, HANpHMED,
MH BKA logaya BOXH €CAH B NepBOH BaHHE
jeTany IPOMHBKE XONXHA OHTH
XonoxHas BoZd,8 B [OC-
4 — —| &, neayome# - rnpavas(ren-

S P QA )AIA €CJH B 8BTOME—
e — THYECKMX JHHMAX MO KOH-
| _ _ CTPYKTHABHHM COOOpDaxEHH-
i il HEOGXCAMMO DAaazelb-
Hoe Da3MeEeHMe BaHH
NPOMHBKH , AONYCKAE *CA
I cryners Il cTymEHB NDHMEHEHKE MPAMOTOYEOH
NPOMMBKN( NIOZBOX BOAK
TZeABHQ B Ka
ryneyvarag nporEBOTON- [lpk HEBO3MOXHOCTH yC-

C

RaA (KackagHan ) ODOMHBKA p_ v, QP rapoBKE B Ae#CTBYDINX
2 Dimiaion npouibu

CYYIRHYATO

xeft, o0pa0aTHBaEMHX

HA HOI,BGCR&I. COKDB-

meHHe oOZHOR TTYIBHH

OT pacyeTHOr0 KOoZXHue-

ctB8 Np¥ YCHOBHH OpH-

MOHBHES KOMOHHNPOBAH-

HOT'O L6TOA8 NPOMHBKH,

Ic*ymeHP 2CTYNCHD 3CTYNEHD

PHC.2. CXeMH NPOMHBOK

N- YRCX0 CTYDOHeR (BAHH) IDOMHBOK.

QF,QF ,QP- pacyerEu#t pacxox BOZH, COOTPETCTBEHHO NPH OX-
4 2 3 HO-ABYX K Tpexcrynesyarolff nmpoMuBRe, A/4

V= o0%eM BOZH B KaxXaoik BAHHSE HNDOMHBKH, .
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2.12., BuOop MeT078 NpOMHBKM B cooTBeTCTBHM C I'OCTowm
0.047-75 ocymecTBAAETCA N0 TalN¥ 2

TaOxnuna 2
HaunMeHoBaHMe METOZA ‘Yenos- ©  00zacTs IpHAMEHEHUSA
*HHE .
o : 0603Ha~"
tYOHUA
Horpyxﬂonl'z - [IPOMHBKS [Ipp oOpaCoOTKe HA NoOABEC-
B BAHHAaX, 3aNOAHEHHHX II Kax zeTanet, MMepmux na-
BOAOK, NpH HEeOpepHBHOM 3H, HeJu, YraIyoJeHusa U4
[lepeMenBaHuy T.0.
[Ipg oGpaCoTKe neTanei
HACHIIBD
CprHHHES- NPOMHBKA C [Ipy 00paC0TKe Ha NOZLBEC-
13 AYIUPYDEAX CETOK Kax ZeTanei npeumymecr—
M QOPCYHOK BEHHO NpPOCTOH KOHPMUIypa-
LMK
KOHGHHHpOB&HHHHz- K [I[pp o0paCoTKe Ha NOABEC-
NOCIEeI0BATEIBHO NOI'DPyX- Kax ZeTale#i cpeiHed x
HOM H CTDYRHHE B OZHOM CIOXHOK KOHQUIypauuu, He
M TO¥ xe BahHe (OpH ZABYX MMepnux nasos, mene#,
M TpexcTyneHyaTod IpOTUBO- ﬂinydneﬂuﬂ H T.0.
TOYHOU NpPOMHBKE — TOIBKO fi NPOMHBKM H3Aeault nmoc-
B nocirenHef#f CTYNEHH) e 00paloTKM B TPYZAHO

CMHBAEMHX pacTBOpax

Opumeuanus., I. JlonyckaeTcd OTCYTCTBMUE lepeMemWBaHWA NpH
CIa0HX KOHTaKTax Ha I0ZBECOYHHX HNPHUCHOCOOJGHHUSX, HpHU
00paldoTKe JEeI'K0 OKHUCIANEMAXCA ZAeTanell, NpH 0o0pa0oTKe B
dapadaHax ¥ KOJAOKOJaX.
2. MEHEMAZPHAA ODPOZOAXRTENBHOCTH IPOMHBEH - 20 C.
3, Jlomyoraercs NPOMHBKA KpynHoraOapRTHHX M CAOXHO-
NpofMAMPOBAHHHX fieTalefl M3 EASHIA.

2el3. [IDOMHBKA B NPOTOYHOR BOZEe NDH NOI'DYXHOM X
KOMONHMPOBAHHOM METOAS MOXeT OHTH:

OZNHADHOA, CTYNEHYATOH IPOTHBOTOYHOX HIM HOPAMOTOY-
HOH.

CryneH4YaTad NPOTUBOTOUHAA NPOMHBKA IIDHMEHAGTCH IIPH

10



OZIHOTEMIIE PATY DHHX pexXMMax, NpAMOTOYHAA — LpH PasHOTEMIe-

paTypPHHX pexy¥Max,

B COOTBETCTBHEM C TEXHOJOIHUSCKAM DPErJaMeHTOM TeMie-
pPaTYPHHY pexdM NDPOMHBKHM MOXET OHTH XOJOZHHM, TEILJIHM,

MY ropAuYMM (CM. Taba. 3).

Tadauua 3

TeMnepa- :Yciaos-
Typa, C :HHe 0003-
. HaueHUA

Teunepawyp?uﬁ
pPEXUM BOJH

O0anacTs
IpAMESHEeHUA

2

XonoaHasA He HopuK- X

pyeTcH

Temnasa 3,4 40-50 T

I‘opatlaﬂs'4 70-90 r

[IpumevaHua:

Bo Bcex criayuasx,
KpoMe INepeYKCIeH—
HHX, ANA “"T" n
IlI'lt

llocae onepanum
00e3XUDUBEHEMSA ,
XDOMEDOBaHNA,
TPABACHUA JHEeIKUX
cllI&BOB, CHATHA
mjaMa, aHOZHOIO
OKHCJIeHMA, NEpex
M IIocne X#aMHYec—
KOI'O OKCHIMpOBa-
HUA YOPHHX METaJ-
JIOB.

[lepen cymxoit ae-
rajnet (KpoMe Xpo-
MaTHPOBAHHHX L0
§iﬁﬂy B KaAMKD,

Oxc~QocC H
XuM. Orc-dTop 0O
ANADMIHHAD

I. Ecnu npu xackKazHof NPOMHBEE B MOCISZHBH CTYHEHH INpeXy-
CMATPMBAETCA TemnJag WM ropavyag Boga, TO B NepBOR CTy-
NeHy TeMnepaTypa BOZAH He HODMUpYETCH.

2. Temneparypa BOAH ZAJA NPOMHBKM INepeZ HUKEIMPOBAHHEM

NONKHA OHTH HEe HUEE 15°¢.

3., BEcau npu KAacKazHO# HPOMHBKE B NEpPBOR CTYIEHH IpexRy—
CMaTpUBaeTCA TelJaf  UAM ropsAvad Boxa, & BO BTOPOR -
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XoaogHafd, TO B BaHHE IIepBOY CTYHNEHM [NDOHU3IBOAAT MECT-
HEZ NOoJOorpes.

4. [ipy 00paCoTKEe B OapalaHax MJM KOJIOKOJAX M3 NONU3TUIE-
Ba, OprCTeKJa WA BUMHMOJACTa, NPOMHBKY Iiepel CYWKOM
NpoON3BOAAT B TEINIO# BOze.

2.14, C LHenbp 3KOHOMUYM BOZAH [IOCJE TEXHOJOryMyeCKHX
B&HH DEKOMEHJYETCA INPUMEHATH ZABYXCTYIEHUATYK HDOMHBKY
AJ¥ BadHHy yiraBiauMBaHuA, I'je OHA Tpedyerca, ¥ ABYXCTYIOEH-
UgTy®o» MPOMHBKY.

B OTIeNBHHEX CHYuaAX, NPV HUCNOJAB3IOBEHHHM NpEeABApPATEND-
HO YMADIYEHHON BOZH, MOXET OHTH [NpMMEHEHa TpeXcryneHdaraf
IPOTUMBOTOUHAA HNPOMHBKA. B 3TOM CAyuae TaKxke MOXHO nOpuMe-
HATH IBYXCTYNEHYATYK NDOTABOTOUYHYKN MPOMHBKY B OOHUHOHK
BOZEe M 3aTeM ONOJACKMBAHME IPOMHTHX ZeTalelf B HENpoTod-
HOJ BaHHe C YMAIYEeHHOHM BOZAOH, KOTOpAA NEPUOANYECKH Me-
HAETCA.

Ipu ZBYX — M TpeXCTyINeHYATO# NPOMHBKE KOMOMHMDOBAH-
HHA METOZ INDUMEHANT TOIBKO IJf MNOCACAHER CTYINEeHU NPOMHB-
KH.

LIpt KOMOMHMPOBAHHON NDOMHBKE AQTa&JM NIOCJE NPOMHBKH
B IIPpOTOYHOM BaHHEe NpUM M3BJEUYEHHY ONOJACKABAWLTCH CTPYAMH
BOZH, KOTOpHE, CTE€Kad B TY X BaHHY, oOecneuuBapT NOCTOAH-
Hol{f MIPATOK ¥ OOMEH BOZH.

2.15. B coorsercTBuM ¢ I'OCTom 9.047-75 pacxonx BOAH
Ha MPOMHBKY OIIpEeZEJNAETCH N0 gopuyine:

QP-_- ?W.F’ 5 (I)

P
rae (3 - pacxox BOAM HA NDOMHBKY, 7/4;

ﬁ} = JACNbHHE BHHOC D&CTBOPA (37eKTpPONMTA) M3 BAH-
HH MOBEDXHOCTRYD AeTaxael, n/uz;

JY - KonMuecrBo CcTymeHed (BaHH) NPOMHBKM;

L9 - KpuTepu# OKOHYATEINBHOH IDOMHBKM ZeTaneit;

F - npounBaeMas NOBEDXHOCTH XeTalei, nZ/u.
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3HayeHHe F 1A aBTOMATH3MPOBSHHHX AMHEME n KpylnHO-
CepYHHOr'0 NPOM3BOACTBRE NDPHUHUMSKWT II0 MAKCHMAJIBHOM Npona-
BOZUTEABHOCTU, & MNPH HHAMBUAYANBHOM ¥ MEJKOCEPHUIHOM
NPOM3BOZACTBE IIPDUHUMAKNT 0 PAKTHUYECKO#A NPOM3BOAMTENABHOCTH.

SHaUeBUR c; = B 38BHCHMOCTH OT METOK& OOpPaOOTKHU M

NPHHATOK HNPOZONXMTENBHOCTH CTEKaHMA pacTBOpa C AeTaneH
(T ct) npnBeZeHH B Tall. 4

Taonuua 4

XapaKTep CTEeKaHHKA JZeAbHH{ BHHOC paCTBOpa,¢,n/n2

pacTBopa ¢ nosepx-— :

HOCTH JZeTaleH "ZeTald- <NpH 38rPYy3Ke .ZeTalifAMl Ha
MM Ha  :ZeTansfAM¥ Ha- “°‘NOZBECKaxX M
.I0zB8C— :CHOBD (B KOJO—°*HACHIBD MOCIE

. Kax, :KoJax, Oapada—:o00paldoTKU B
T =6c :HaX, KopsuHax,:8rPECCUBHHX
Ve . C8TKax), : pacTBOpax,l CT.
: . _ s He I'IaMeH-
: :%” =15¢ :THpIy)gTCﬂ
Xopomee 0,1 0,2 -
JrosnerBopurensdioe 0,2 0,4 -
lInoxoe 0,4 0,5 0,7

[Ipy HanMQYMM SHKCHEDHMMEHTANBHHX ZQHHHX ZJf KOHKPETHHX
petTaiet zonycxKaeTcA KM3MEeHEHMEe BEIAMIHMHH BHHOCA.

Kputrepuit oxoHuaTeabl'Off NPOMHBKH (Ko) [IOKa3HB8eT BO
CKOJBKO pas CHeJyeT CHU3UTH KOHIOEHTDPALHMD OCHOBHOI'O KOMMO-
HeHTa pacTBOpa (3JAeKTpPOJUTA), BHHOCMMOI'0O INOBEPXHOCTHD AE-
ranedl A0 NPEZSABHO ZAONYCTHUMHX 3HAUEGHMR B NnociezHeld BaHHE
JAHHOR onepal4u.

K® =42 > (2)
rae C, - EOHUSHTpAlMA OCHOBHOTO KOMIOHEHTa B pacTBOpE
( aleKTpoNuTE), NPUMEHAGMOM ZJA onepauuu, nocie
KOTOpOo# NpOM3BOAUTCA NPOMHBKE, I'/J;
C n ~ npejeiEHO MAOIYyCTHUMAR KOBNEHTPALUA OCHOBHOIO
KOMIIOHOHTA B BOZG® NOCXIe onepaluy NpoMHBEH (p/n),
onpeaensAeMas N0 Tadld. S

I3



Taoauua S

HaumeHOBaHKEe KoMIOHeH> HaumeHoBaHHe omne-:lIpezenpHO 70—

T4 UIM MOHA BJEKTPONH: palldy WIM XapaK—- . IyCTHMaA KOHIEH-
Ta (pacTBOpa) . TEpUCTHKE 3IEKTpO+Tpaunus OCHOBHO-
nnTa (pacTBopa), .I'0 KOMIOHEHTAa
nepes KOTOpHMM  .B BOZe HOCiAE

JIDOM3BOAUTCAHA IIpO—.Ollep&UMK IIPDOMHB-
MbiBKA . KH FCH), r/n
OCuas WeJIOUHOCTH liesnounoit 0,8
B _nepecicie Ha Kcaui ua¥ nuaHuc-
CAKME HATP THH#, CymKa 0,1
[lepezn aHOZHHM
OKHMCIEHHEM Al
MUHUAA U ero
CILIaBOB 0,05
Kgacnmenn DA MexgonepallMOHHaA
OKpaWNBaHUA MOKpH- IDOMHBKa, CYWKa 0,005
Uit AH.OHc)
Kuciora B mepecyeTe Kucauit 0,1
Ha CepHYyD lesJouyHOH’ 0,05
LMaBMCTH 0,01
HanonHesue 4 npo-
MMTKA IIOKDPHTHIL,
CYyliKa 0,01
CNody, Snt, Sn*, Zn?* MexonepaluoHias npo-
C.6°%, pb2* MHBKa, CYIIKAa 0,01
- 2t MexomnepaloHHan
cHs—, (a MPpOMHBKA, CYmKa 0,015
HukeauposaHue 0,002
2+ + ’
fu, Cu Cyuxa 0,01
. MeznHeHUe 0,02
Yk XpoMuposauue,
Cyuka 0,01
b2 4
7t Cyuxa 0,15
CoMKu ZparoleHHHX
METaJ.[0B B Ilepecyere
Ha MeTaJn Cyumka 0,001
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Ecam nepexn NpOMHBKOM NPOM3BOAAT YJAaBIMBAHUE 3JNEKTIpO—
aura, To peinunny K° yumeHsmawT BBeseHUEM KOSPPHUIMEHTOB:

IIp¥ OAHOR BAHHE YJAaBIMBAHUA - 0,4;
[IpM ZBYX BaHHAX YJAaBJINBAHAA - 0,153
IpM Tpex BaHHAX YJAaBIXBaAHMSA - D,06.

BaHHH ylnaBiMBaHAA YCTaHABJAMBAKNT, €CIHM CYTOYHOE
yMOHblieHNe OO0BEMa PIEKTDOAMTA cocTaBafdeT He MeHee 20% OT
o0peMa BaHHEH YXaBJa#BaHHA. [locne XPOMHDOBAHMA ¥ NOKDHTHA
APAaroneHHHMY METanJaMM IPeAYyCMATDMBANTCA BaHHH YJA&aBIMBA-
HUA.

B 3aBACUMOCTH OT KOJIWUUECTBA CTYNECHE® NDPOMHBKA pPACXOX
BOAH ZAJNiA KAXZAOY IIPOMHBHOJ BaHHH, OCODPYyJAOBAHHOK I10XAa0HUM
TPYOONPOBOAOM, ONPEAEHAANT IO QopMyIaM:

OZHOCTYIIeHUYaTad NPOMHBKA

Qs = g-n"-f', (3)
ABYXCTYyIeHuaTad IPOMHBKA

a:-.-. ?MF; (4)
TPEeXCTYNEHYATEA IIPOMHBKA

Qs = gVkoF (5)

O0mui#t pacxox BOZW INIpu NpPAMOTOUYHOH NPOMHBKE COCTABMT:
InA ZBYXCTyneHuaTod - 2+ Q) ;

AN TpexCcTyneHYATO# - 3-.05

InA pacuyeTHHX PAacXOZ0B BOZH BBOZAT clAefybilue Koaf-

QPUINESHTH
IpM BO3MOXHOM NAZEHMM Hanopa B BOZONDPOBOJHOA CETH -

- 1,50;
NpyM CTPYHHOM METOJZEe NPOMHBKH - 0,7;
npd KOMOMHMDOBAHHOM METOZE ILOMHBKH - 0,5.

2.16., llpy pacueTHOM pacxoze BOAH MeHee 50 a/u H
OTCYTCTBMM CpPEACTB, OOecCHeuUMBAIMUX CTAOMIBHOCTH NOA3UM
BOZN, MUHMMAJIBHH{ pacxoZi IpHEMMAKT paBHuM 50 1/4.

2.I7. Jlaa o0nerdysHds pacyeTa pacxoia BOAH MCHOJIB3Y LT

15



HOMOTpaMMy (CM.puc.3), mo Koropol onpezenfeTcs yAeJABHHIA
pacxonx Boiu (B n/u2 of6padaTHBacMOfi NOBEPXHOCTH):

NpA OAHOCTYNEHYATOH IPOMHBKE - Ofﬂ ;
Ip4 ZABYXCTYNEHUYATOH NDOMHBKE - Bzyn;
IpY TPEXCTYNEHUYATO# MPOMHBKE - ann_

2.18, CeTH BOZONPOBOAB ZAONXHH MPOKAAANBETHCA OTKPH-
T0 C HOpasoueH CTOPOHH pAZLOB BAHH HJIK N0 OCCHYyXHMBaDLLH-
MM IUIOmAZKaMM. ApMAaTypa Ha TpPYyOOIIpOBOZAax AONXHA YCTaHaB-
JIMBATECA B MECTaX, YAOOHHX ZAJAA OOCIYXNBAaHUA.

2.19, Marepyasn ANA CHCTEMH BOZOCHAOXEHHA BHOMPABTCH
no ze#CTBYDHUMM HOpPMaM B 33BMCHUMOCTH OT KayeCTBa NozaBae-

MOl BOZH.

2.20. TpyooopoBOAN OKpail#BanTCA B COOTBETCTBUM ¢
I'OCToM Ha OKpacCKy TPyOOHPOBOZOB NPOMHINEHHHX NpeZANpHATHI.

16
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. Kaganusauus

3.1. O0AsaTenbEHM TpeCOBaEMEM K IPOEKTaM KaHanu3a-
IMY ABIAETCH OXpaHa BOAOEMOB OT 3arpA3HeHuA. [Ipd 3TOM
PYKOBOAAMMME MaTepHanaMe ciyxar: "llpaBuna oxXpaHH MOBEPX-—
HOCTHHX BOZ OT 3arpsisHeHUA CTOUYHHMM Bozauu", "WHCcTpyKuuA
10 OpUeMy INPOMHmICHHHX CTOYHHX BOZA B IOPOACKYX KaHAJNM3a-
nup®, raasa “CHull [-32~74. Kavanuaauud.

Hapyzshe ceTH B CoopyxeHHA" M ApPYyr'ue HOpMATUBHHE
ZIOKYMEHTH

3.2, CTOYHHS BOJH IraJbBaHMYECKHX LIeXO0B COZAEPEAT
paCTBOPEeHHHEG HEOpPraHMYeCKHe COEAMHEHHA; XpOM, [HMaH, Mezb,
LUHK, HMKGIb M Jpyrue.

Jocne 00e3BPeXMBAHMA M OUYMCTKM CTOYHHE BOZH, KakK
[IpaBun0, HEOOXOAMMO HANpaBiAATE B CETH OHTOBOK KaHasinsalLuH.

IpezenpHo AONyCTHMHE KOHUCHTPAIMM(IILK) zna HauGozee
YaCTO BCTpeuamUUXCs BEemeCTB NpHBeZeHH B TaliA. 6.

3.3, [lo cozepraBuMD 3arpsA3HEeHuli CTOUHNE BOAH raJbBa-
HHYECKHUX LeXOB MEeNATCH Ha:

mexo4HHe — OT 00e3xXMpHBAHUA HM3AENuit U ApYrux oiepa-
190 ¢

KMCIOOTHHE = OT NpPEeZBAPUTEJBHOI'O TpaBleHMAs M3LEINH,
KHCIOrO0 MeZHeHMdA, HHKeJIWDPOBAHMA, KUCAOr0 UMHKOBAHUA M
APYTUX Omepanui,

NHAHCOACPEXAHHE - OT NpOleCCOB LMAHMCTOI'O MEIHEHNS,
OMaHEUCTOro LMEKOBAHUA M APYI'MX onepanuii;

XpoMCOAepxamue ~ OT NpolEecCCOB XpOoMUpOBaHudA, NaccuBa-
KK, TPaBIGHMA B XDOMIMKE U ZpYyrux onepaiyi;

¢Topcoaepxamue — OT NpONECCOB TpaBIEHUA, ONOBAHUDPO-
BaHHA, ¥ JPyILHX onepanui.

3.4, [Jo pexumy cOpoca B OO KOHOEHTpAI¥K BCE CTOUHHE
BOAH ZEGAATCA HA 2 IpYNIH:

a) NOCTOAHHO NMOoCTylnapuMe IPOMHBHHE CTOYHHE BOJH,
o0pas3ypuuecs Ipd INpPOMHEKE M3AeJMit B NPOTOUHNX BaHHAX
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IAK B Bozuux oO0merrax .I[JIK B ODOMHMIEHHOM CTOKE IDH

Hag::gggggae XossnftcrseR- . PHGOX03AM- :Sggﬂﬁﬁfgﬂﬁei‘%nﬁﬁrﬁgiﬁw
RO-NUTHEEBOI'0 ' CTBEHHOO —mm8Mm—————————————
H KYIBTYDHO—:BOAONOAB- XO0SAHCTBEHHO .pHOOX03AHCTBEH—
: OHTOBOTO . 30BaHHA *[IHTEEBOMO B °“HOI'O BOZONOXB=-
. BOoAoOnoabsoBas .KYIBTYDHO- : 30BAHAHA
* HUS : ‘OHTOBOI'QC BO—
: : :000AB30BA~ -
_________ $ e e BAA e e e - -

I. Xexeao (#7) 0,5 — 2,2

2 Kazuui (Cdz‘) 0,01 0,005 0,04 0,025

3 Kanu@# xaTuaos - 50,0 - -

4 Kanppuip == - 180,0 - -

5 Maraug -"- - 40,0 - -

4 Mumpak (A5 3* ) 0,05 0,05 0,2 0,2

[ MNezxsp 1,0 C,001 0,5 0,1

& Harpuh 120

9 Hukens 0,1 0,01 0,44 0,04

I0 Hurparsd (mo asory) 10,0 9,1 - -

1I HuTpUTH 0,08 - -

I2 He@renpoayxTH 0,I-0,3 0,05 4.4 0,7

I3 PoxaaEupgH 0,1 = - -

I4 Pryrs (Hq,“' ) 0,005 ~ 0,005 -

IS5 Ceusen (P4%) 0,1 0,1 0,44 0,42

16 Cyaxpanon HO-1 = 0,2 - 0,2

I7 CO-7 O, 4 0,3 0,4 0,3

It Ol=-IC I,5 0,5 I,5 0,5

8 Qrop (F ) I,5 0,05 - -

20 QeHoONH 0,001 0,001 0,05 0,05

2l Xmopugu - 300,0} o oGmeMy CONECOJEpEa-

22 Cynsdarh - I00 . HED

23 Xpow®? 0,5 - 5,0 0,I

24 Xpou 6+ 0,L 0,001 0,1 -

25 luanumas (CHN™) 0,1 0,05 I,5 =

26 LMHK I,0 0.0l 6 0,06
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nocxe oOpaOOTKM MX B OCHOBHHX;

6) orpaGoTaHHHEe KOHOGHTpPMPOBaHHHE pPacTBOPH, COpacCh-
BaeMHe NEepHOJIMYEeCKM M3 OCHOBHHX BaHH.

5.5. OrpadoTanHte KOHUEHTPUPOBAHHHE 3JEKTPOJKTH,
COZiepXaliie KHUCAOTY ¥ HEJOUYb CHIeZyeT HANpPaBIATH B OTAECNb-
HHe eMKOCTHM M II0 BO3MCEHOCTH MCMOJNB30BATH HX K&K peareH-
TH A8 HeRTpalu3auud CTOYHHX BOA.

OrpaGoTaHHHE XpOM- M LM3HCOZEpXauHne pacTBOpH, a
TaKX€ pacIBOpH, COoZepxauMe Apyrue lLeHHbHe BeEHecTBa, XAOJIX-
HH HOOZBepraThcHd pereHepanuy H# BO3BpamaThCA B NPOU3BOXL-
CTBO.

Bo3aMOXHOCTH pereHepanuy ¥ ee TEXHOJOI'MA ZOJXHA
onpeneafATsCA TEXHOJOPHYECKOM 4acThi IIPOEKTA.

[Ipy HEBO3MOXHOCTH HNOBTOPHOI'O MX MCIOJNH30BAHMUA OHH
00e3BpexMBANTCH pPa3AelIbHO MIM COBMECTHO C IIDOMHBHHMH
CTOUHHMHA BOZAAMA,

3.6, Kaxguft BMRL CTOKOB KaHaJN3yeTCA OTAEJABHO IIO
cUcTEMaM HKaHalMaauuu:

KMCHAOTHONENOYHHX CTOKOB, XPOMCOZEpPEAlMX CTOKOB,
IMaHCOZEepRalMX CTOKOB, QTOpcOoAepxammnx CTOKOB H AD.

[Ip# cOOTBETCTBYDHIEM OCOCHOBAHMM M BHOODE METOZ8
OYMCTKM ZonycKaeTcA (KpoMe HUAHCOZEpXAMLMX CTOKOB) 00BE-
AMHEHHEe MX B OLHY CHCTeMy KaHaauzauuu (CM. pUC. 4).

3.7. 005eM CTOYHHX BOJ ONpeZenaeTCs pacxXOZOM BOJIH
Ha NpOMHBHHE Olepal¥d, 8 TaKKe pexXuMoM cOpoca oTpaCoTaH-
HHX DACTBOpPOB M pemaeTCA B TEXHOJIOIMYECKOH 4YaCTH IIPOEKTA.

3.8. Cety KasanM3aUUM ZONKHH IMPOKAAZHBATHCH OTKPHTO,
B JIOTKAX MIM KaHaxax.

1A yAaleHWA NPOAMBOB HEOCXOAMMO YCTaHABAMBATH Tpa-
NH C NPUCOBZMHEHHEM MX K COOTBETCTBYDUCH AAHHOMY YUACTKY
CHCTEM8 KaHAJIM38LMH.

3.9, TpyOH H apuMarTypa ZO0AXHEH OHTH B KOPDPO3MOHHO-
CTORKOM HMCOOAHeHMM. [AA KAHAAM30BAHHA CABAYET NPUMEHATH
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Pac.4. OOmas cxeM8 KaHAJZUM3OBAHHA M OUHCTKH CTOYHHMX BOJ LEXOB
raJbBaHNYEC KUX MNOKDHTHi

% - MeloYb; 2 — OKHCIENTEIH, 3 = KUCHAOYA: 4 -~ BOCCTOHOBMTEND;

- OYKCTKA OT LMAHHLOB; 6°= OYHCTRA OT xgonaron; 7 - Hefirpammsaugsa,
8 - orcraupaHMe; 9 - o0eaBoxusaHue; I0 - QaoxynarT; II - mITAMOHAKOMMTOND.



TPYOH M3 NONMBTHNACHA BHCOKOM M HM3KO{ IAOTHOCTH, HOJIU~
[ponydieHa, NOXMBHHMIXNOPHIA, QTOpomNacTa ¥ Zp.

Bo3MOZHO Takxe NpuMeHeHHe TPYO QYTepoB&HHHX HOAM3TH-
JIEHOM WJI¥ IYMMHDPOBAHHHX, CTEKIAHHHX, & IIpDH COOTBETCTBYE-
meM O0OCHOBERHMM =— K3 HepxaBepuei# CTanl HJIH TUTAHA.

4, OuucTra CTOUYHHX BOA

4,1, BuOOp CxeMH H DSKOMSHAYSMHE MOTOAN OYMCTKH
npuBeseHH B Tadu. 7.

4.,1.1., B BacTodAmee BpeMA He CYHECTBYET SZHHOI'O METO-
I8 OYUCTKM N[O BCeM BMJaM 3arprasanHeHus. OYMCTHA CTOKOB Be-
IeTCcd CYMMOM pasIUMYHHX METOA0B, T.K. NOCTOHHHO NOABAALT-
CAi HOBHE BeNeCTBa, HOBHE TEXHOJOI'HYEeCKHM® IpPOLIeCCH, INpH
KOTOpPHX BO3HMKAMWT HOBHE KOMIIO3HMIIUM.

4,1.,2. OCHOBHHE CYHECTBYDHENSG METOJH:
peareHTHH#E, MOHOOOMGHHHY{, SAEKTDOXMMHUYECCKHH, O3OHH-
poBaEMe, TUNepPUABTpanusa, OHOJNOTHUYECKAs OUYNCTKA.

4.1.3. BHOOD METOZ8 38BHCHUT:

OT COCT&8Ba CTOYHHX BOA; KOHOEHTpaALMEA 3arpA3HeHUH;
HEOOXOZMMOCTY ¥ BO3MOXHOCTM IOBTOPBOI'O HMCNOJAB30OBAHMA OYH-
eHHO# BoZH; pPEXHMA MOCTYIJNIEHKA.

4.I1.4. BHOOp cXeMH OYMCTKM EeOo0XOZUMD pemaThs B 3a-
BACUMOCTH 0T 00BEM8 CTOYHHX BOZL, TpeOOBAaHH# M BANOXHOCTH
CHCTEMH, YTHAK3aLUK HEeHHNX KOMIIOHBHTOB.

4,1.5. OCxeMa OUMCTKE MOXET OHTH: HEPHOZUYECHKOI'O JZeit-
CTBUfA; HElpepHBHOI'O AeHCTBHA; CMEIHaHHAaSA.

BHOOp cxeMH onpezneifdeTCs METOJLOM OUMCTKE K O0BEMOM
CTOUYHHX BOZ.

Ina peareHTHOI'0 MEeTOZa OYMCTKK NEepHOAMYEeCKAA cCXeMa

MOXET CHTH DEKOMEHZOBaHA NpH 00neMe CTOYHKX BOZ I0-30M3/q_

[Ipn CosbmeM 00BEME DEKOMSHAYETCHS CMEmaHHas MJIM HelipepHB-
Ha8f CXEM8 OUYUCTHH.
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METOIH OYACTKM CTOYHNX BOI
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K¥Mc 10THO-11EI0U~
HHe CTOKH C CO-
JAMHA THAXEJHX
METAJJIOB U Ipy-
I'IMA C OeIMUHEeHRA -
MK

Xpomcozep-
XaMEe CTOKH C
C O e pRARMEM
IPYTHEX TAXENHX
MEeTaljloB

[IpE A100HX KOH-
[IEHT paImaX.
QdecneunBaEeT
BHpPaBHE BAHHKE
pacxola CTOKA
ROHueHTgaunn
npmMec e, pH

[Ipn JOOHX KOH-
JeHTpamuax
odecrieuuBaeT
BHpPaBHNBAHHE

pacXxom
CTOKOB , pil

lIpr 06X KoOHOeHT- HOo IOMI-oks/x

paimax:

I) OrcranBaHueM:
ofecreunBaer

oduncTKY o I[IK
B BOIE BOLOEMOB

nprMecesl HHEKeJd,

MEIH, KalMHIH,

MHRA B Openesax

pac TBODPAMOC TH
TUIPOKCULOB

2)C OTCTamBaHUEM

n uiapTpammen
ofecrieqiBaer
ounc TRy no IJK
B BOIe BOIO-
eMOB

[Ipn JOOHX

KOHOEHTpamuAX
o0ecneuduBaeT

ouncTRY X0 ILIK
B BOJle BOJIO-
eMOB

ofmero Coxep-
RAHUSA .
HegonyCcTUMO
ColepraHne B
C TOKEeOpraHm-
YeCKKX pacTBO-

A IC OGS : JJIeKTpO -
Ha aKTHBApO- : [MANNM3
BAHHOM yIJIe  :

ile peKOMeH-
nyercs

He peroMeHny-
eTCH. B0O3MOZHO
[IPMMEHEHNE B
Ka4eCTBE II0-
OUMCTKU OT
OPraHUvYEeCcK. X
pac TPOpY MHEX

puTenei, macen,CcoeipdiHeHn U
CHJBHHX OKUCIA-CAEHAOB Tsf-—

TeJyed.
QoecneuyyBaeT
[IOJIydeHne BO-
TUBJCHUEM 1O
50 MKCM/cM

jJo I0 Mr-ske/x
o0mero coJe-
COLEepXaHUA.
Heponyctumo
COIepxaHue B
CTOKe Mmaced,
OpraHMvYeCKuX
DACT BOPHATE-

YN BaeT nojyvue-
HHe BOIH C

3Jl. COIPOTUB~
JIeHEeM 50

50 MKCM/CM

ReJHX MeTaj~-
JOB. O0eciie-
YyuBaeT NpaKkTi-
YeCKU OOJIHOe
yiaJjeHsne opra-
HAYECKUX coenmy-
HeHuN’

Bo3MOxHO OPH  He pexoMeH-
CMeCli aKTHUBHpPO- LyeTcH
BAaHHOTO yIJA

C HOHHOOOMEH -

HEMY CMOJIaMH

1PN KOHIEHTpA-

IMAX Xponia

IO IOOPMP/A
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BO3MORHO npH-
MEHEHHe IpH
COpZepxraHun mMa-
cel U MeXaHR-
gyeCKuX IIprMme-
ceft ¢ KOHIEHT-
Earmeﬂ )il

r/x TUpHE pac-
X0ne CTOKOB IO
IsM3/49 ( ¢ go-
NOJHNTeJIb HO!
KOPPEKTADOBKOIL
pH 1o &,0 0Opm
HeoOX0oIuMoCTH
6onee ray0oKoi
OYACTKUA OT KO-
OB TAXEJNHX
MeTaJJIOB)

Jo I00-150 mr/a
0 mecTHBAJIEHT~
HOMy XpoMy X
1o 50 mr/n no
CyMMe TAXeJHX
MeTajanoB ofec-
neyy paeT OINUCT-
Ky no IIJIK B BO-
Ie BOIOEMOB
DK ¥C XOJIH O
BeJigunHe pHeh

A UCXOmHOM CO-
OTHOMEHNE KOH-
[IEATpamy xXpoma
I CYMMH TAXEJHX
MeTaJuioBZ 2: 1

He pexomen-
nyercs

BoaMoxHO TIpH-

MEHeHHEe KaK
JIOKaJIb HHX
YCTAaHOBOK B
[[eJfIX K3BJe-
YeHUA XpO-
MOBHRX COenHX~-
Hern# 7 nOB-

TOPHOI'O HX
HCTIIOMNE 30-
BAHAR

e pexoMeH-
NYETCH

BosmMoxHO npH

KOHUEHT paIyy
R0 2 r/7
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Lyadcoxepxa—-
ie CTOKU C
[IPOCTEMM U
KOMILIEKC HEMH
MAaHNuIaMU

( He comepzaAum-
MHA IparoreH-
HHX MeTaJJIOB:
30JI0TO,Cepedpo
1 MeTaJUIH ILa-
THHOBOW TIpyIl-
)

@TOpC OIEepEa—
e CTORRN

Hugesnconepxa-
UM CTOK:

ilpn JOOHX
KOHIIEHTpa-
OUAX

To xe

[Ipy mOGHX

KOHUEHT-

OT OPOLECCOB XH= paImAX

MU9ECKOI'0 HUKe-
JUPOBaHMNA

MeTOOH OYHCTKH CTOYHHX BOJ

Peares THH
MeTOI

[Ipn JIOOHX
KOHIEHTpa -
[MfAX. Joecre-
guBaeT o0 [[IK
[10 1IMaBUIIAM .
[Iipmmecu Menm,
Kammud, [IMHKa B
[IpereJjax pacT-
BOPUMOCTH .

C oTCcTauBaHuem
g drJE Tpamme
declrieunBaer
ouncTRyY xo IIIK

B BQIE BOIO-
eM OB

[Ipr JOOHX

KOHOEHTpamax
ofecuevyuBpaer

ouncTKy nmo IIK
B BOJE BOJ0eMOB
[IPM NOCHeRyKiel
I OIOJHUTEJILHOH
OUMCTEKOMH

[Ipr JNHOHX
KOHIeHTpanusdXx,
CORMECTHO C
KACJOTHO-IIe~
JIOUHEMI CTO-
R&ﬂ.ﬁ-
OCTATOYHHI HU-
KeJib B Ipene-
Jax pacTBOpHU-

MOCTH

VIOHHHZ :
00HEM :

BO3MOXHO MpH-

MECHEHNME TIDM HU3KUX OKNCJCHIM KUC-—

KOHIIEHTpaImmax
[IMaHKIOB L0
5-I0 Mr-3KB/JI.
UdecrieuuBaeT
[IOJIYUEHNEe BOIH

JIeHU e
no 50 MKCM/cM

BO3MOXHO IpmMe-
HeHme TpH KOH-
OeHTpaivn 10
5—]:0 MI‘/JI-

B Buny OOJABIOHK
arpecCuBHOCTH
3JicaTa KOHIIEHT-
pPUPOBATE €TI0
1o 500 mr/i.
[Ipmmenernne orpa-
HAYEHO

He pexromeH-
IyeTcH

AncopGamma
Ha aXTHUBHDO-
BAHHOM yIJie

BO3MOFHO IpH

JOPOLOM IpH
cpenHell KOH-

LEHTpalK Mo
35 mr/n. 0cec-

i

BO3MOXHO I[IpH-
MeHeHIle IpHn
KOHIEHTDAIIAAX '
0o 150-250 mr/i.
oecreyuBaeT
OWICTKY B IHpe-

IeYnBaeT NOJHYD meaax B

OUMCTKY KakK

DT CK I

TaKk ¥ OT KaTHu-
OHOB METAJLIOB

He pexoMmeH-
IyeTcs

He pexoMeH-
nyercs
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He pexomeH-
IyeTcs

7 BHlle, C BO3BDaA-

TOM KOHIIEHT-
paToOB B IIpOU3-
BOJICTBO -

BO3MOXHO IIpH-
MeHeHue npH
KOHITEHT DAl
no 20-50 mr/x
odecriednBaeT
OUYMCTKY IO

[IIK B BOIE
BOIOEMOB N
BHIIE

[ie peKoveH-

nyercs

BO3MOXHO mnpu-
MEHEeHIle IIpH!
KOHIIEHT DAy
10 50—%0&4:*/.71.
ofecrieuBaeT
OYKUCTKY IO

[[IIKk B BOIE

BOJIOEMOB

He pexoMeH-
nyeTcH

oD
g4

*“_“

He pexomeH-
nLyeTcd

To x®e

He pexomen-
IyeTcH

BO3MOXHO npH

KOHIIEH T paluu

[IMaHA OB
>0,2r/n

He peroMeH-
LyeTCHA

He peKoMeH-
LyeTcH



Ipoxponzxerue TAOAULH 7

Bux : MeTonH OUMCTKMA CTOUHHX BOJ
CTOYHHX :
BOJL . YcpeInHeHue : PeareHTHHH : MOHHHII : AIcopoarusa . OJIEKT DO- :  OJEKTPO- : 1'MnepamJssT- . <JEKTpO-
: : .  OO0MeH : Ha a¥TuBU- : a3 :  KoaryaamuA . paums : JI3
. : . : POBAHHOM : : : (0OpaTHH? OCMOC) :
. : : . yrae : : : ;
UT IPOLECCOB {Ipn JOOHX [Ipy MOOHX XOH-  BO3MORHO MCIOJHh- He peromeH- He pexomeH- He peromeH- He pexoneH- He peroMeH-
SJEKT PDOXIIMUYEC— KOHUCHTDPaIUAX JEHTpamAXx, COB-~ 20BaHHE B HEJAAX IyeTCH OIYETCSH LYVeTCHA nyeTca | IVETCHA
KOI'0O HIKEJIU- MECTHO C KUCJIOT- BO3BpaTa HUKe-
poBaHNsA HO-1eJOYHERM JIA 1 BOIH IOpH
CTOKaM . o0meM con[eﬁ—
OCTATOUYHHY HU-  XaHAKR O-IUir-
Kejhr B IIpele - SKB/ T
JaX pacTBODU-
MOCTH
UMHKC Oeepxa- To xe, [Ipy nOOHX KOH-  BO3MOREH IIpHU BoamMoxHO ouucrt- TO xe To xe To =xe To xe
i1e CTOYHHE LHeHTpalIaXx. o0umeM coJyecolep—- Ka TOJHKO KIC-
BOJH OyucTka ¢ npn/  RaHUM 0 NHX IMHKCO-
MEHEeHneM N3- 5-10 MIr=KB/1I. gep%amixX CTo-
BECTKOBOI'O MO- KOB IIpH He-
JIOKa He o0eC- OOJIBIIUX KOJIU~—
neuynBaeT [JJK yecTaax
B BOZEe BOLOEMOB,
C IIpuMEHEHUEeM
aMMUayHOi BOIH
00eCcleunBaEeT
[IIIK
Menrcoznep- VEA3aTENRHO sHpeJeHre Me-  He pexoMeH- He pexoied- He pexoMen- He pexomeH- He peroMeH- PexomeH -
xanmue CTOKHA: IJI1 BHPAaBHU- IR geneHramyeit nyeTcs IyeTrcs nLyeTcs NYEeTCA lyercA IyeTcsa IpH
OT NpOILIECC OB BAaHNA KOHIIEH~-  HA aJKMU:NEeBOH KOHIIEHT pa-
TPaRJICHUA B CMe- TpaIMH CTPYXKE MpH A Me
CH KHUCJOT KOHOEHTpalmy Me-— -0 /X
I He oOojee
1 r/n
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OT Opo1eccos
MEeOHEeHUS XVMH-
YeCKOI'0 U
JEKTPOXAMHUYIEC ~
KOT'O

CruHenconep-
xanue CToY-
HHE BOIH

¢ Pearenrnui
s MeEeToxn

—_——-_-—ﬁ_““—-_-—-ﬂ_#——'_———

06s3arearHO Ipy nOGHX KOH-

IJI1 BHDABHH-  [eHTpaIfsaX COB-

BaHBA KOHOEHT- MECTHO C KHCJOT-

palmu HO-1/€J109H HMH
ojecne4YnBaerT
OYNCTKY B IIp€E-
nejaax pacTBO-
PUMOCTH

To =e [Ipm JIOOHX
KOHIIEHT palaX
ofecrnevyBaer

[[IK B BOZE

BOIOEMOB

o® &8 40 09

MeTOOH OUMCTKY CTOYHHX BOJ

BO3MORHO DOpy
ooueM COJiecC O-
IEePRaHAUR IO
5-10 MT-5KB/n1

To =e

Apc opGrus : DJeKTpo-
HA AKTHBUADO- : JIHAJMA3
BAHHOM yIJEe

BoamoxHa oumcT-~ He peKoMeH-
Ka TOJLKO KHCJHX JIyeTcH
CTOKOB C KOH-

UeHTpamyell Mmenu
He Gosnee I00 mr/x

He peKOMeH- -
nyeTcH
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JJEKT PO~ s I'ine piuisT -
Xoaryaamma . panus

: ( o6parhHit

:  0OCMOC)
e peKOMeH- e pexomeH-
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SIEKTPO-
N3

*

Pexomed-
LIYeTCA IpH
KOHIIEHT DALY

Me TN

1-20 r/n

He pexomeH-
nyeTcH



4.l.6. BHOOp METOZA M CXEMH OUMCTKM CTOUHHX BOJ
LOJNXEH MNPOBOLMTHCA C YUYETOM CpaBHEHMHA TEXHUKO-3KOHOMH-
YeCHKMX NMoKaszaTelieil pa3IANYHHX BApHAHTOB, IpHK 3TOM HEOOXO-
ANMO YYUTHBATH:

BO3MOXHOCTHP OJIOKMDOBKE COOpPYyXCHHH C OCHOBHHM IIDOM3-
BOZCTBOM UJIK BHAENOHUE CTAHIMY OUUCTKA B CAMOCTOATENB-—
HOE COOpYxREeHHe,

NONOJIHATEeABHHEe TpeOOBaHUA MECTHHX OPraHoB rocyzap—
CTBEHHOI'O HAZA30pa;

BO3MOXHOCTP MCHOJB30BaHMA OTPACOTAHHHX 3ACKTPOJAUTOB
Ha COOCTBEHHHE HYEZH CTAHIMKM OUKWCTKHU;

KaYeCTBEHHHN M KOJHUYECTBEHHHY COCTaB N0 KAEAOMY BH-
LY CTOKOBj;

BO3MOXHOCTH MOBTOPHOI'O MCIOJB30BAHMA OUUIEEHHOK BOAH;
MECTO BHIIyCKA CTOYHHX BOJ;

BO3MOXHOCTD INOJYYEHMA 38KA3UMKOM HEOOXOAMMHX peareH-
TOB X OCOpPYyAOBAHUA, COODYXEeHME, BJIEKTDO3HEpPIH¥, HAJIAUME
naowanyM ZJA OYMCTHHX COODYERCHHH.

B TexXHOJOI'MYECKOM 3aZaHuy LKonxeH OHTH pemleH BOHPOC
0 HEOOXOZAMMOCTH pe3epB& N0 NPOU3IBOANTEIBHOCTH OYMUCTHHX
COOPYREHMA C YJYOTOM NEepPCHEKTUBHOTO PA3BATHMA NPOA3BOACTBA.

4,1.7. B cocTaBe OUMCTHHX COOpyZeHuff, KpoMe MNoMele=
HUE ANA OCHOBHHX TEXHOJOI'MYBCHKMUX Lpollecc0oB, ClenyeT INpe-
AYCMATDPUMBATH NOMENEHUA PEAreHTHOI0 Xo3fficrBa, JAaC0DaATO-
puit, KAII m aBTOMATHKM, BEHTKaMep, CKIAZCKOIrO xo03A#cTBa,
OHTOBOK, 3JIEKTPAYECKUX YCTAHOBOKS

4.1.85. Ha OUMCTHHX COODPYRGHHAX ZONKEH IpEeZycMaTpu-
BaThCHd TEXHUYECKUH M JAOOPATOPHHH KOHTPONBP 3a UX paloToil,
4 TaKxe y4eT KOJHUYeCTBA NOCTYHABLNHMX CTOYHHX BOZ, CXATOTO
BO3ZyxXa, DJAEKTPOIHEpIrau U T.Zx.

4.1.2. OCopyzoBaHMEe AONKHO IPUMEHATHCA, KaK LpaBuUJIO,
3aBOACKOr0 U3roTOBIEHUS, 38 HCKAWUEHMEM CAyuaeB, OIr'0BO-
PEHHHX C 33HA3YUKOM.

B mpoexTtax ZOJKHA IpeAyCMaTpUBATHCA MAKCUMAIbHAA
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MEXaHM3alMA M aBTOMATH3AUMUA THAXEJHNX ¥ BpPeJHHNX AAA 3L0-
POBHA JNOAEH NPOLECCOB.

4,1.10. B Lenax sKOHOMMM MeTayya HEOOXOZHMMO WUPOKO
MCOOJBF30BATE HeMeTanuyeckue TpyOou, O0O0ODYLOBAHKE M apMa-
TYPYy C OOuMM CHHEKEHMEM MET&AJOEMKOCTH CUCTEM,

4,.,2. OuucTKA UMaAHCOZEpXauMxX CTOUYHHX BOZ

4,2.1. QuucTHa OT LUMAHMCTHX COELZMHEHHHA MOXKET OHTH
OCYUWECTBJEHa caeLynulMA MEeTOLaMM:

PBAreHTHHM —~ OKMUCJNEeHAeM LUMaHUIO0B 20 LKaHaTOB, C
[IoCHenyoHMM UX pPa3lOK6HUEM;

2JIEKTPOX/AMUYECKUM —~ OYTEM BJEKT POJM38 MPOCTHX M

EOMILI6 KCHHX LHUaHMZLOB.

TOKCHUHHMM CBOMCTBaMM O0CAAAANT ClHEAYWijie COEIUHEHUA:
NalHN, KCHN, CuCH, Fe(CH )2, [CulCH )2],

[Cu (CN )3 1% lu(CH TP, [Zn (EW)4 )8,
[Fe ()17 [Fe (CN )s]*”

4,.2.2., OUHUCTHA CTOUYHLX BOZA PEAreHTHHM METOZLOM.,

OuucTKa UMAHCOZASpEALUX CTOUHHX BOZ ZOJMXHA NPOU3BO-—
IUTHCHA, KaK NpaBuno, "AKTUBHHM XJOpPOM" B UeJIOUHOHR cpeie
IyTEM OKWCIEHMA UMAHUIO0B AO lLiMaHATOB. llMaHaT Zanee ruapo-
JIN3yeTcA L0 KapOOHATOB M aAMMOHMA,

08 oxucaeddAa IMAHMAOB MOI'YT OHTH MCIQJB3038HH ADPYy-
'€ peareHTH — OKUCJAMTGJH: INEepEeKHUCh BOiOpoza, epMaraHar
Kaniusd, 030H, KUCAOPOZ.

fcTouHMKOM MONYUEHWA AKTHMBHOIO XJjopa HABIAKNTCHA:
xnopHas uasecTs [a0Cf,, runoxnopur Kansuuf Cq (0CE ).,
CUIOXJIODUT HATpuANa 00, , EBuzxuii xmop CO X

Jloza peareHTa NpM OKUCHAEHHM "aKTHBHHM XJOpDOM" pac-
CUATHBAETCA HA OCHOBAGHMM XMMHUUYECKHX pEaxKLuy.

Peaxuuy OKHCJIEGHUA ONMCHBAKWTCA CICAYOUAMYM yPAaBHEHMAMM:
a) OKMUCIeHME I'MIOXJOPUTOM MPOCTHX PACTBODHUMHX LUaHK~
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Z0B _ _ _ .
CN + 0C€& —~——— M0 + C&; (6)

KOMIDICKCHNX pPaCTBODMMHX [IH3HMAOB MEAM KW LHAHKA
2ICu(CH )32~ +700L+20H+* Ha0 ——

——6 CHO™+T7C0+2 Ly (OH)2 (7)
[Zn(CN )y 1%+ 40087+ 2 0H —~
= 9ONQ™ + 408+ Zn(QH); 1 (8)

OCpasypuuecss B pe3yAbTaTe OKHCIEHUS UHMEHMZOB MaHAT-
woEE CWH0 ruzpoau3sywTcs B BOZE MO ypaBHEHHD:
CNO™+ 2Ha0—=COZ + WHy T (9)
[Ipy m0o6aBOYHOM BBEZEHUM TI'MOOXJIODUT-HOHA LUAHAT~UOH
CUAPONK3YETCAH 10 YPABHEHHUN:

20N0~+3008 +2HY—200, 4+ 3007+ N> §+H20 (10)

OnTuMasbHHE YCAOBMA OKMCIEHMA LMAHATOB COOTBETCTBYIT
pH=6,5;
0) OKHCJIeHME EULKAM XJIODOM
NIPOCTHX PACTBOPUMHX [MAHMOB

N +LLpt20H =~ CNO™+2CL 7+ Ha0 (1)
KOMIJIEKCHHX DPaCTBODMMHX LMAHAZOB

[Cu(cw)3]?™ 3tL, + 8OH™ —=

——3CN0 "+ 8CL+ Cu(OH )2 ¢ + 3H20 (12)
[Ipg padoTe C EMAKMM XJOPOM CleAyeT MMEeTh BBUAY, UTO

Ip¥ pacTBOPEHMM €ro B BOJE IIPOMCXOZUT MOAKMCIEHHME BOAE B
pPe3yNBTATE pPEaKIMu:

Clo +H,0 ——HCE + HACE (13)

10 KOTOpOY BMECTE C XJIOPHOBATHUCTOH KUCIOTOH o0pa3yeTcH
COJNfiHaa KMCI0Ta, lIO3TOMY OKMCIHATDE LHAHUAH EUIKMM XJIODOM
BO3MOXHO TOJMBKO IIpU IIOCTOAHAOM AOOCABAEHUHN HEJOYN A
HeUTpanunsanuy CBOOOLHOW KMUCJHOTH. [Ipy HECOOMWZEHUN 3THX
yCHOBMHE 00pa3yeTCA TOKCHUHHY XNOpLUMaH, ABAADLMACA NpPOAY K-
TOM IDPANMOIO XJIOPMPOBAHUA L MAHUIOB

QCN <+ Cly —2Clc A (14)
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OGpa3oBanue XJIOpLUHAHA HE NPOMCXOZMT NPH IPUMEGHEHHHM
PUIOXJIOPATA KAAbLHUA, N0JIYyYapmerocs IO peariHy

2 Ca(UH)2+205z _"CH‘UC’&).: t
Calls +2Hz0. (15)

B) OKHCJGHMEe IepMAHRAHATOM (CleZyeT IpHMEHATHs NpH
HalMuYuy OTXO0Z0B €ro Ha NPOHU3BOACTES)

NPOCTHX PAGTBODHMHX NUAHHZOB _
ICA" "+ 2Mn Qy+ Hal ——

——FCNO~ +2Mn st +20H"; (16)

KOMILIOKCHHX pP&CTBODMMHX LHAHMZIOB
J[Cu (CN)a]z *MnOs+ S He( —

——GONG ~+3Cu (0K )s 1+7Mn Oz ¥+ 40H~ (17)

Us .npuse aeHHuX peaxnuit (6,7,8) caezyer, uro H& I MNP
NpoCTOr0 IMAHMZA M HA I MI' OHAHHA8, BXOAAEOI'0C B KOMIAGKO
C IOKHKOM, Tpedyercs 2,73 Mr "aKrEBHOro xmopa"®, a Ha I Mr
INAHMXNA, BXOZAMEr'0 B KOMIAGXC C k94D, Tpelyerca 3,I8 r
"agTNBHOIO Xxaopa®,

OCHYHO NpH pacyeTax nprHAMaeTcHd 3,5-4 Mr "aKTHBHOrO
xnopa'na I uMr pnaHa.

Ha npakTuke caezyer IpOBEePATH M KOPpPEKTHPOBATH NpH~-
HATYD AO3y peareHTa HAa peanbHO#d CTOYHOH BOAE NPOOHHM XJAO—
pHpOBAHMEM, TAK KaK CTOYHAA BOAA MOXET MMETHF CBOD XAOpO-
eMKOCTHE, TO €CTh COZEepx&Th, NOMMMO LMAHMZOB , BEHECTBA,
OnACHADNMECA "aKTUBHHM XIOpoM™.

OnTuManbHHEe YCIOBHS OKMCIGHMA LMAHHZOB COOTBETCTBYNT
pH=10-11.

[Ipy npuMeHeHHHM XIOPHO# M3BECTH HIM THIOXJIOPHTa K&Ib-
II¥A padouKu#t pacTBOp peareHTa NpPUIOTaBIABaEeTCA B BHUAS
S%—-ro no "aKTHBHOMY XJIODy".

[lpy npMMEHEeHMH DPHEIOOXNOPATA HATDUHA AOINYCKAETCHA HCIOMB-
30BaHVE® KOHIEHTDPUDPOBAHHOI'0 pacTBOpA.

lag ofecrneuyeHUMss KOHTAKT& OUYMMAEMHX LHAHCTOKOB C

pacTBOPOM HEJOUM ¥ C peareHTOM CJAEAYyeT IpeXyCMaTpHBATH
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R ¥2uCDE pEeaKOuM NepeMeNMBaHHE MEX8HMYECKOE MJIM IUApaB—
IKYecKoe. [lepeMemnunBaHASe CEATHM BO3AYXOM HEe pEKOMEHIyeT-
CA, TAK KaK IOpH 3TOM I[IPOMCXOZMT OTAYyB LHHUAHUCTHX COeuU-
HEHUR B NOMEMmeHHue,

[lepeMennBaHue CXATHM BO3AYXOM JONyCKaeTCs IIpH
00eCleYeHUM I'6pMETHYHOCTH PEeaKTOpOosB.

[Ipn coOnpzeHuyd yK838HHHX ONTHMAIBHHX YCJHOBUAM HE
KOHTAKT CTOYHHX BOJZi C peareHTaMy TpelOyEeTCs 5-5 MMHYT.
[lonHOTa 00e3BpexMBAHUA LHAAHCOZEPRAWNX CTOKOB "aKTUBHHM
XJI0poM" rapaHTMpyeTcA HalKuMeM B KOHUe OO€3BpEXUBAHKA
2-3 Mr/m ocraTouHoro ™akKTUBHOrO Xnopa',

I') OKUCIAEHUE NEepeKuChR BOZLOpPOZA

NPOCTHX OUaHULOB

NgCN+Hz0, —— NaCNO + HaO (18)
KOHIUIBRCHH%_IIHaHHHOB
[Cu(CN )s) + 3H0,+20H — (19)

3 ONO~+ Cu (OH)s + + 3H20
OnTuMasbHaa BeavuuHa pH=I0-11l.

Hcronr30BaHne MepeKUCH BOZOPOZa PEKOMEHAYETCA AJA
o0e3BpexuBaHUg OTHOCHTEJIBHO KOHUEHTpUPOBAHHHX  (KOHLEH-
rpauas CA > I r/n) cTOYHHX BOZ. B aTOM ciayyae yreab-
HHE pacxoz MEepeKucCH BOAO0pOZa cocTrasiageT 5,5-6,5 r/r
CA ", npu koHueHTpanuu &4 ~ B crounnx Bozax < I r/xn
VIAeABbHHY{ DPAacXoi NepeKMcH BOoZOopona, a TaxKize BpeMs o0padoT-
KM CTOYHHX BOZ B3HAYUTEJNHHO YBEAHUUBAWTCA, YTO CyMEeCTBEH-
HO CHME8eT 3KOHOMMYECKYD HerecooOpas3HOCTE: Cloco6a.

KoMILIe KCHHE UMAaHMZH MeTalllIOB OKMCAAKWNTCA NEeDPEKUCEHD
BOjlopoZa OHCTDee M Jjervye, 4eM NPOCTHE LMUaAHMAN.

LOCTOMHCTBO 3TQI'0 cnocooda:

OTCYTCTBUE 00pa30BaAHMA JIPOMEXYTOUHHX TOKCHUHHX
coennHeHulis

CTAaOHUNIBHOCTH COJNECOZEpXaHUA 00PaOOTaHHOH BOAH;
CaMOIpON3BOJABHOE pa3NoxeHue M3OHTKA peareHTa B
CTOYHHX BOJAaX;

coxpaHeHUe AaKTHUBHOCTH pacTBOPOB NEPEKHCH BOZOpPOZA
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Npy® AJMTENBHOM XpaHEeHMM M TPAHCIOpPTHPOBAHUY,
O0paooTKa CTOYHHX BOXA pacTBOpaMM IEPEKHCE BOZOPOZAA
MOXET OCYWHECTBJATHCHA HA YCTAHOBKAX NB8PHOLMYECKOIro zefi—

CTBUA., J03MPOBAHME NEPEKHMCH BOJOPOZA8 AOAXHO CHTH NOX-
HOCTHD 8BTOMATU3MPOBAHO.

1) OxucreHde LUAHUZOB O30HOM:
CN™+03—CND~+0z } (20)

O30H CGHCTPO pearupyeT C IMaHUAEMM B CI800MEI0OYHOU
cpeze. OnrumanrHaa seauudHa pH ==I0. /losza osoHa cocras-
anseT 1,8 Mr Ha 1 Mr UuaHNA-MOHA., I[[pHHIMEMANBHYD CXOMY
CM. Ha pHC. 5.

1A MOoXyueHUs 030HA NPUMEHATCA 030HaTOpH: OIT-I2I1
(Npou3BOAMTEABHOCTE No 030HY 1,6 Kr/a), ONT-=3I5 (npous-
BOAUTEIBHOCTE IO 030HY 3,6 Kr/u),00T-5I0 (mpomsmozxTOab-

HOCTH N0 OBOEY 8 Kr/4), BHOyCKaeMHE 338BOZOM-HESIOTOBHTO-—
nem "Kypranxuuuam", OmiTHHM 88BOZOM_/I86DXEHCKOro ¢maxans
HHHxﬁunan BHIIYCKADTCA HA0OpaTOpHHE 03O0BRATOPH NPORBBOAN-
resbHOCTHD 7:383153703300;500;1000 r/q;

8) OKMCJICeHH® LHUaHUZOB KUCIOPOAOM Ha AKTHBHOM YIrie:

npouecc crarasTcA M3 CISAYDIHX onepanu#i:

adcoponus, OKMCIEeHMe, pereHepauus. ACCOpOUHS NUABK~
A0B MOXET MPOM3BOAMTHCA HA cCASAYOHUX YraAx (B OOpAZKe
yONBaHUA copOluMoHBOod cnocoOHOcTH) CKT, DBAY, Al-3- aid
npoCTHX Huauuaos, Al'-5, CKT, DAY - 1Al KOMINJIEKCHHX Lnu4a-
HUAOB MezH.

Yame Bcero ucnoxnrsyercs yroas AI'-3 mo IV [2I¥-3-12-60
"Yrons aKTUBHHHU", M3-3a Npe0o0NaZaHUA B CTOKAX KOMIUI@KCHHX
KMaHALOB.

CopOMpOBaHHHE LMAHKAH OKHCIADNTCA pPACTBOPEHHHM
KMCAOpPOAOM. Bce IMaHMAHN KaK NpPOCTHE, TAK M KOMIJIGKCHHG,
OKMCIANTCA [0 LNMAHATOB.

Jyuwne peayjabTaTH OKMCJIOHHMA NOAYYADTCA IJH KOMIDIOKC-

HHX LMBHMZAOB MeZM [Cy(CN)2] u [cu(en )] . [IpocTue
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Puc.5. [IpMHIUMNMANEHAA CXOMA OYMCTKH LMAHTOZEPXANMAX CTOYHHX BOX
OKMCHGHHEM 03NHOM

] ="yCpenHUTONB=HAKONATENb,; 2 - HACOC; 3 - KOHTAKTHAA
KONOHH& ; 4 - 030HATOD



LIAAHAZH ¥ KOMINCKCHHE LMAHMAH OMHKA M KaZMHA OKHCIAKNTCH
SHAUNTe EBHO MEZJIGHHEE,.
PereHepalHd 8KTHBHOI'O YI'iAf IIPOHCXOZHT B pe3yirbrare

CAeZYDHRX Dearnkii:

2
CNQ™ + 3Hp0 —— HCG5 + NH4(H (21)

¥ ORKHCIeHHUsI [IMAHATOB
2 CNO™+ 320z +Ha0 ——Nz#2C0p ~20H™ (55

ORHCHeHNe .I[FaBAaTOB OPOBOAMTCA 08pOOTHPOBAHHEM TEXHHK-
Y8CKOIr0 KMCIopoza. PacTBOPHMOCTD KHCIOPOAA B BOJZE IpH
mapoeanbiod aasieHME 80-I00_MM. BOX.CT. COCTABIAACT
30-35 ur/x npg IO MMH aSpHDOBERHMHM B CIeHAABLHOM a3parope.
Tag xax B3 I Mr CX¥ =rpelyerca I wr0)2, cpexHAf KOHLEHTpa-
OHs ORAHHZOB B CTOKAX HE AOMXHA npesumars 30-35 wr/i.

OnTEMaXBHOC BSHAYEeHHEe BeJHWYMHH pH CTOKOB COCTaBIAGT
6-9. [locrynapmas BA OKHCAMTENBEYD KOJOHHY BOZ& HE AONXEHA
CoZepPEaTH IpyloauCNepCHHX NpHEMECE® H Maceld.,

OyHmeHHEAs BOZA MOXeT.OHTH HMCHOJNB3OBAH& IOCHE AOCOYUCT-
KH B CHCTEeMe O0OpOTHOI'O BOZOCHaOXeHMS MJM cOpomeHa B I'o-
POACKYD KaHaZMSALED(CM.PHC.6).

3arpysaka KONOEHH nmepuozudyecKs (I-2 pasa B roa) obpa-
JarTHBASTCA DPACTBOPOM CONAHOE KECAOTH AJ4 pPACTBOPCHHMA ax-
cOpOHpOBAEBHHEX colel MeTansaoB. HeoOXnAMMOCTH pereHepalmy
S8aT'PYSKHE ONpeZeAfA6TCA MO NPOCKOKY MSTANJIOB B OYMMEHHYD
BOAY . .00paGoTRa 3arpysk¥ OpoNSBOZHTCA I0%—-HHM DACTBODPOM
COAAHOR® KHCIAOTH, pPacX0ZX KOTOpPOd NpHHEMAESTCHA M3 pacuera
TPeXKpPATHOT'0 HaNoJAHSHHEA KOJOHHH.

42,35, JNGKTPOXUMHYCCHKBA OYHCTKA.

[Ipg smeKTpomMse CTOYHHX BOX, COXCPXAEKX LUNA3AHKCTHE CO-
COCZMEGHAA, HA AHOAG NPOMCXOAHT SJAGKTPOXHMHYECKOE
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Puc.6. IpMBEIMNMANBHEAA CXOMA OUNCTKM LHMAHOOAGPEAEHX CTOKOB
KHCHEODOAOM H& 8KTHBHOM YIJe©

I - ycpeaHETeAB~HAKONKTENH,;2 ~ HACOC; 3 - MOXAHHYOCKH# PUABTD;
4 - GMEOCTE ZNA HACHNOHMA BOZH KNCAODOZOM; 5 = OKMCIAMTOABHASA
KOJIOEHA ; 6 - HAKONHTEAD CTOKOB,; 7 = CANNOE O KHCHOPOZOM.



okucienne CA ~ - HMOHOB, a TaKkke KOMILUIEKCHHX QHHMQHOB,
cozepxaunx CA - rpymms; [Cu(cH)s 1% [ n(CH )14
[Ca(CH )q]z u ap.

C 00pa3oBaHMeN LNaHAT—HOHOB cAHO
CN “+20H™=2€_——C NG~ +H20 (28)
[Cu(CHN)3]*+60H ~62 ~—Cu*+ICHO~+3H20 (29)

[l[o Mepe HaKoNJEGHMA B CTOUHHX BOAAX LMEHBAT-KOHOB
IPOACXOLAT MX YaCTHYHOE 3JNEeKTPOXMMHUECKOE OKMCIEeHHe Ha
aHoZe ¢ 00pa30BaHMEM HEeTOKCHMYHLX I'a3000pa3HHX MNPOAYKTOB:

2ONO™+40H = e~ —=—COpf * N § +2H20 (30)

Ha katoge npoucxozuT paspAi HY - HoHOB c oGpasosa-
HMEM I'a3000pa3HOTO BOJAOPOAA, & TAaKXe pa3pAn MOHOB Ju °,
1,,23 Cad?® , oGpa3youyxca OpH AMCCOLMAALUM KOMILIEKCHHX
MOHOB, COZEpEAMMX CA(_' ~ DpPYINIH ['Cu(c./\()a]z;
[dn (('./V)q]z ® ApP.

LA yAyJdieHufi npouecca HeoOXoxMMa NO0OABKA K CTOYHHM
BO/Zad XJIOPMCTOI'O HATpPUA B KOHUeHTpauuax 5-I10 r/ix.

[Ipi 2TOM IMPOMCXOUAT ClHEeAyLiMe peaKLuu

200~ -€~ —~ (>

CLytCN T+ 20H —— CNO+20L  +2H:0
CleAyeTr NpAMEHATH:
aHOZAN -~ M3 I'DaydTUPOBAHHOIO yI'JNA B BUZE IUIMT MIM CTEpx-—
Heit 1o I'OCTy 11256-73, uiM U3 MarHeTuTa M LBYOKHCH
CBHHLA,
KaTOH - U3 JIErMPOB3HHHX CTaJjei.
AHOZHYY MIOTHOCTH TOKA& clrenyeT npunuMmarsy 0,5-2 A/nnz.
AJifT 3JIEKTPOXAMUMUECKOI'0 OKMCIEHUsA TpelOyeTcA TEOpEeTUUECKH
2,00 A.4, Ha I BeCOBYW YacTh LIHaHAE.

JACJIbHHE pacxXxolA 3JJNEKTPOSHEepPIrM¥ NpU Cole pRaAHMU
200 Mr/a uMaHuzos, cocrasiafeT 40 uBm.q/uB, IpH 3TOM
B CTOKe cozepxurca zo 200 umr/xm, "axkTuBHOro xmopa".

BenuuuHy paGoyero Toka .J OpPUEHTUPOBOYHO MOXHO
ONPEeAeAUTDH 10 QOpMYyJE

J =Z2,06 ., Co -yz-‘b) (31)
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rre Co - MCX0AHAA KOHLUEHTpALMA LHAaHUZOB, r/na;

V -~ 00BeM CTOYHHX BOZ B 3JIEKTPOIHU3EpE;

2 - BuXOZ N0 TOKy (npuHMMaeTcA paBHHM 0,6 ¢ 0,8);

t - 3azaHHOE BpeMf 0O0pa0OTKH.

CTelleHP OYUCTKM CTOYHHX BOZ OT LMAHNZ OB AOCTHUraer
I00%. B BUze KaTOZHHX OCaAX0B yTUIM3npyeTcd 70 80% olme-
'O KoJKuecTBa MeTalla, COZepxalerocs B CTOYHHX BOZaX.
JCTaJBHOE KOJMYECTBO METANJNOB YAalfAeTcdA B BUZEe IUApO-
okuceit (cM. puc.7).

Crioco0 npurozeH ANA 00€3BPEXMBAHUA [POMHBHHX CTOY-
HNX BOZ M 0Tpa0oTadHHX pacTBOPOB, COAEpRAUMX LMAHUCTHE
COBZAMHEHMA, M HaulOoJNee SKOHOMUUEH IIPM KOHLEHTpauluu Lua-
Hu40B 2= 200 Mr/i.

4,2.4. TexHonoryueCKuif NpoLecC peareHTHOH OYMCTKH
MOXET BHIOJHATHCA II0 CXEeMaM HelpEepHBHOI'O M IIePHOZUYECKO-
0 AEeHCTBHA,

Texronorua OUMCTKM HA YCTAHOBKAX HENPEpHBHOro zeicr-
BHf 3aKJOUYaeTcd B CAELYDUEEM:

CTOYHaA BOAA HeEIlpepHBHHM [OTOKOM uYepe3 YCPSIAHUTEJb
ocTyHnaeT B KaMepy peakKludys, KyZa C IOMOUBD ABTOMATHYEC-
KO0 YCTpo#CTBa BBOZATCHA HEOOXO[uMHEe L03H TpelyeMHX pea-
IEHTOB JJA JOBeZekEUMA DH 70 onTUMANBHONA BEJNWUUHH . [faiee,
TaK Xe aBTOMATMYEeCKHM, B KaMepy IozaeTcda pacTBOp "aKTuB-
HOI'O xXaopa".

13 KauMepH peaKLnd CTOKM NOCTYNAWT HA HeUTpanM3alLUp
Il COBMECTHOH OYXCTKH C KUCHOTHO-HEJOYHHMM CTOKaMH,

[lone3Han eMKOCTEL YCpeZHMTEJR JZOJNKi#a OHTH pacCcuuTa-
Ha N0 rpagrky IpUTOKA CTOYHHX BOZ M 00€ClNeYMUBATE MUHA-
MaJbHHE KOJEeOaHUA KOHIEeHTpauui. [IonesaHyw eMKOCTh KaMepH
peaku#y: creAyeT NpUHMAMATH DABHOA TPUAUATUMHHYTHOMY pac-—
YETHOMY pAaCXO0Ly CTOYHHX BOZ.

KOoJuyecTBO yCpehHUTeJe#, Kauep peakKlLUMd ¥ OTCTOUHHA—
KOB CleAyeT NPUMHMMATE He MeHee ABYX. [IpOIyCKHas crnocol-
HOCTH KaXZO0I'0 M3 HMX JOJNEHA COCTaBJATE 50% 0T 0o0uUero
KOJXXWYEeCTBA CTOKOB.,
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Puc.7. [IpRHIMOMBIBHAR CXOMY OYHCTHM HHAHCOAGPXAMMX CTOYHHX BOZ
DACKTPOXHMNYECCKHMN METOZOM
I - yopeAHHTCAB-HAKONNTEAD; 2 ~ BIGKTPONHBED, 3 - NPHNOMHASA
GMEOCTH; 4 - OaK nasa pacTBOpa mOoBapeHHOH# coam; S5 - BHIIDAMH~
TYéub; 6 - aEEKTOp; 7 ~ XKNANAH NHOBMA TMYECKMH



TexHOJAOT'MA OUYMCTKM H8 YCTAHOBK&X NEPHOAMYECKOIO

IecTBMUA 3aKIYaeTC B CIEAYDLEM:

CroyHasd BOZA M3 liexa NocTylaeT B YCPeAHUTENh, KOTO-
Pt OZHOBPEMEHHO CIYXKHMT M HAKOIHTEJeM CTOYHHX BOZ.

N3 HaxkonmuTenA BOZA NMOXAGTCR B pPEAKTOp, 000DYZLOBAH-
HHR NpUOOpaMK aABTOMBTHYECKOrO peryjdpoBaHUA NOZEYH ME-
JOUHHX pearsHToB 40 pH=1I-12 ¥ peareHToB AJIA BOCCT&HOB-
JeHUf LNaHUZOB A0 LIMAHATOB.

LA YyCKOpDeHMA peaKldd 00c3BpEEHMBAEUA B peaKTOpe
peny CMaTpPUBAeTCA HeNpEepHBHOE NepeMemMBaHHE .

lociie oCeaBpexUbaHMA CTOKU IOAAWTCA HA OOWMEe OUUCT-
Hheé COOpYXKECHMA ZANA HefTpanu3aluy M OTCTAHBAHHA.

[lonesHyw eMKOCTH ycpeiHuTens (HaKONUTENA) cAezyeT
NpMHAMATP HE MeHee 4-4acoBOI'0 pacueTHOro pacxoza CTOYHHX
BOZ.

[lole3HyD €MKOCTH pEeaKTopa — HA 4acoBO}f pacxoz CTOY-
HHX BOZA 43 YCJIOBUY BpeMeiHM €ro HAINOJHEeHHMA BBOJAA peareH-
TOB, KOHTaKTa (00e3BpPexMBAHUA) M BHIYCKR CTOKOB K3 peak-
TOpa.

B npoexkTax, Kak NpaBuio, CIECAYET NpeXyCMATpPUBATH
ABe TpYyMNIH paooTapUX peaKTopos.

donyckaerca (np¥ OCOCHOBAHMM) YCTaHOBKA OZHOIO
peakTropa. [Ipy aToM cresyeT YyUdTHBATH, YTO TAKHE YCTAHOB-
KM BH30BYT 3HauUMTEeJbHOE YBEAHYGHHME EMKocTe# yCpeaHUTelei,
TaKk KaK 00BEM HX AOAXEH YUMTHBATH BpEM8, HEOOXOAMMOE Ha
CMEHY MJI¥ DEeMOHT DPeaKTOpOB.

[IpOAONKMTENIBHOCTE BHOYCKa& CTOKOB NOCJe 00e3BpexyBa-
HMA Ha CTaHUMY HeHTpanu3aLuM M3 pPEeaKTOpOB OAHOR I pyniH
caeayeT NPHMHMMATH DPABHOR NDOZOAXUTENHBHOCTHM LUMKIAE 00€3BpE-
XHBAHHUA C YUETOM HANOJHEHHA pPEeaKTOpOB. OTHUM ZiOCTHUI'aeTCH
Oojlee paBHOMEpHas MNoZaya CTOKOB HAa OUYUCTHHE COOpYyXeHHHA,
YTO 3IHAYATEJBHO YNyuymaeT padoTy HOCHeIHHUX.
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4,3, QuMcrTKa XpOMCOZEpEALMX CTOYHHX BOJ

XpoMcoZepxamue CTOYHHE BOAH 00pas3ypnTCA B pe3yibTa-
T€ IIpOMHBKHM M3ZeJM# mociae olepalnu, riae INpPUMEHADTCA coe-

auHeHusa Ce +6 .

KoHlleHTpalMA 3THUX COEZMHEHMH B CTOKax onpezeaseTcH

TEXHOJOI'MUECKUM MpoueccoM. KpoMe TOro, B NPOMHBHHX CTOU-
HHX BOZaX OPACYTCTBYET HEKOTOPOE KOJHMUYECTBO TpPEXBAJNIGHT-

HOr'O Xpoma, Meau, LMHKa, Eejiesa, CyarpaToB, XJIOpPUAOEB
npd pH cpezd ot 2,35-8.

Cozepxaiue XpoMa B COCZUMHEHMAX COCTABAAET:

B ABYXXPOMOBOKHCJIOM KaJHMy - 35%;
B ZABYXXPOMOBOKMCJIIOM HATpHK - 40%
B XpPOMOBOM aHI'MZDHZE - 52%

OuMCTKS CTOUYRHX BOA OT COGZAMHERHH mMeCTHBAJNEHTHOIO

XpoMa MoxeT OHTH OCYHECTBJIeHA CHeAyLUMMH METOZAMU: pea-
POHTHHM, HOHOOOMEHHHM ; 3JEKTPOXMMUYECKAM, 3JNEKTDOXAMA~
Y8CKHM C MCIOJB30BAHMEM HEpPaACTBODUMHX QHOIOB; OCHOXUMU-

YEeCKAM; COpPOLUMOHHKHM; IHNepPUIbTpaLueH.

4,3,1. PearenTHujf MeToj] 0063BpeXMBaHUA CTOKOB, CO-
&
aepxanux CZ , IDOM3BOZMTCA IyTeM NepeBoza B TpexBaJeHT-
HHEe COeZMHEHHMA XpoMa, 3aTeM B BUZE IHAPOOKMCH BHBOAATCA

B OCAaZoOK.
llosa peareHTa pacCUUTHBAETCA HA OCHOBAHMM XHMHUYECKHX

peaxuui:
a) BoccraHoBneHue OucyiabduroM HaTpus (Na HSU3 )
Czr207 :3H303_*5H*—+-20‘z;3:-380q "+ 4Hz(] (32)
6) BoCcCTaHOBAeHME cynspuroM HaTpua (ML SO; )
6713072:' 3505 +8H +‘"“+‘2 CZJ**JSUQZ: HH O (33)

B) BOoCCTaHOBIeHMe nupocyasduroM HaTpua (N2 S205 )
200,0,% +3 5,08 HOH® ——4C2”"+ 6S0F+JH0  (34)
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10 CTeXuoOMeTpHUEeCHKOMY pacyeTy Ha BOCCTAHOBJIEHWE
e
1 Mp [&F' TpedyeTca 5 Mr OucyarpuTa HaTpusa. Paxruyec-
KO€ KOJMYECTBO 38BUCHT OT KOHUEHTpauuum xpoua M pH cpezn

(cu Taocn. 8)

Taonuua 8
Konuenr- * . : f :
panun (z°, : pH=¢  IpH=2 : pH=3 [ pi=4  pH=5
Mr /X ; ' . :
10 8 S 9,3 10,6 12
20 6,9 b 5,4 0,5 11
40 6,1 7,2 & 8,5 9,6
60 E 45 6,5 1,5 o 8,6
80 52 6,2 7 7.4 8,2
100 5 5.6 6,5 7,2 7,5
200 4 5 5.5 6.2 6.4
300 4 5 5,4 6,1 6,3
400 4 4,6 5,35 6 6,2
500 4 4.5 5,5 5,6 6,05
600 4 4,45 5,5 5,55 6
700 4 4.4 5,2 5,5 5,6
800 4 4.3 5,15 S,4 5,5
900 4 4,2 5 5,3 5,4

ipy npuMeHeHUMM B KaueCTBE BOCCTAHOBHUTEJA I'MAPOCYIb~
gura HaTpuANg, S; U, u nupocynsdura HaTpUA NZ,S,0s
yAenbHHE ZAO03H NpuMHAMADTCA B 1,8 pa3a MeHBie, yeM OUCYJb-
QuTa HATPUA,

BOCCTAHOBIGHKE XeneauuM Kymopocou {( Fe S0y )
NPDORCXOAXT B KNCHOH, HeilrpaabHOY R EEeAOYHOR CpeAaax.

Boccranosnelide NPOTBKAET COIIACHO YDPaBHEHHUSAM:
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B KMCJIOH cpexe:

HaCoa07 +6 72 50 * 6He S0y =<C22 (S04 Jg* 372 (58, )3+ ZHz0 (35)

B UleJ0YHOK cpeze:

Natp C2 0y + 3 Fo S04+ 4 NaOH+ 4 Hy 0= Co (0K} + 372 (0H),+3Na,50,36)

6+

Ha BoccTaHoBIeHHE (7 KeNe3HHM KYIODPOCOM Ha KaxAHi

I ur tpeGyerca 16 ur F2.50y ' 7Ha(. lIpEMeBeHRe xeA3HOTO
Kynopoca B GOABNHHCTBE CIYYaeB Heleaecoo0pasHo.

PeareHTH BBOAAITCA B OUMIAEMYD CTOUYHYK BOAY B BHIE
I0%-HHX BOZHHX pacTBopoB. 1A o0ecrneueHuna Oojee MHTEH-
CHBHOI'O KOHTAKT8 OUMIAEMHX CTOKOB C pacTBOpDEMM CEDHOM
KMCJIOTH 4 peareHTa cleiyeT OpeZycMaTpuBarTh B KaMepax
peaKIHK NOepeMelnBaHue,

[Ipy onTHMANBHHX YCIAOBHAX BpeMA KOHTSKTA OUMmEEMOHN
BOZH C peareHTaMM COCTaBadeT 5 MHHYT. [IoaHoTa 0063BpexA-
BaHKA XPOMOCOAEGPEARUX CTOKOB ONpPBAGNAGTCA QTCYTCTBMEM B
KOHIié 0063BDOXMBAHMA COBAMHGHHMH mWECTHBAJGHTHOI'O XpOMAa.
[locaexymulad OYMCTKE KAET HA OOuWe® YCTAHOBKe II0 HeHTpanu-
381 CTOKOB.

PeareHTHAA OUYMCTKA XPOMCOZEpXAMMX CTOYHHX BuA MOXET
OHTH BHIOJHEHA HA YCTA&HOBKAX MEPHOZMYECKOr'0 N HelpepHB-
HOI'O AEHCTBHA.

TexHONOI'MH OYMCTKHM H& YCTAHOBKAX IEepUOAMUYECKOIO
ZeHCTBUA 38KJINYEETCA B CIeZyMUEM:

XpOMCOZAepxamue CTOYHHE BOJH 43 ILexa MNOoCTYIaxT B
YCPEAHATeNb~HAKOMKTENE, U3 KOTOPOI'O CTOYHHE BOAH HOZAKT-
CA B peakxTop.

[Ipy pH CTOKOB OozXee 3 B PEeaKTOp NP MHISHCHUBHOM
[lepeMelliMBaiul BBOZMTCA PACTBODP CEPHOM KHCJIOTH;

- [ocle ZoBezeHusa pH CTOkOB 40 2,5=3 B peakTop Iio-
naetrca I0%-HHE pacTBOp GMCYJNBWMTA HATDPUA MIM APYyIOoroc BoC-

: S+ J*
CTaHOBMTENA INA BOCCTAHOBICHHA (T GOCL

[iocjie 00e3BPexXMBAHKA CTOKM IIOZAKWTCA H3 oOu)® ycra-
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HOBKY HOHWTpaJusalUuuu Inf ZRaAbHeRuwed OYUCTHKM;

I0JEe3HYD ©MKOCTH peakTopa ClIeAyeT NPUHHUMATH paBHOK
YaCOBOMY paCuYE€THOMY pacxoAy CTOYHHX BOZA U3 YCJIOBHM
HANOJHEHHUA peaKTopa, BBOJA peareHToB, KOHTAKTa ¥ BHIyC—
K& CTOKOB,

PeKOMBHAYOTCA NPUMHUMATH ABYXPCAKTOPHHE YCTAHOBKHA
neproZuYecKoro zeifcrTauA. (aHAJOI'MUHO YCTAHOBKAM I18PHOAM~
YECKOr0 ZEHCTBHA LNAHCOEPXANWEX OTOKOB).

TexHOHOrHMA OYUCTKHM XPOMCOZEepXAalliMX CTOKOB HeMnpepHB-—
HOI'O ZAS#CTBHA B8KANYEAETCA B ClCAyOHEM:

CTOYHAA BOZA HENPEDHBHHM IIOTOKOM M3 YCPEAHUTENA
[IOAA6TCA B KaMepH peaKlMu ( peakTOpH), I'Zie NIPOU3BOAUTCH
ee NOAKMCJEHMEe M BOCCTAHOBJNEHHE MECTHBAJEHTHOI'0 XpoMa
B TpeXBalleHTHHHM, M Aanee HA OoOMYD YCTAHOBKY IAA COBMECT-
HO# HeHTpanus3allMd M NOCASAYLEEI'0 OTCTAMBAHUA C APYI'UMH
CTOKaM¥® IanbBaHNYECKOI'O lieXxa;

NoJeaHad E€MKOCTHP YCpesnHMTeNA AO0JXHA OHTH paccyuTa-
H& N0 IpaduKy NOpUTOKA CTOYHHX BOJA, HO HEe MEHEe JaByxdaco-
BOI'0 pacueBHOI'0 pacX0/8 XpOMCOZepxamMX CTOKOB;

ANA NMOXYYSHUR ONTMMANBHOrO 3HAueHus pH, paBHOro
2,5~3, cCAeAyeT NpeZyCMATpUBATE IIOZ8YY CEDHOR KMCIOTH
B AKTUMBHYD 30HY NepeMemuBaHUA KaMepH peaxuus,

KoauuecTBO MOZABAEMOI0 .pacTBOpPa KUCJIOTH JOJXHO pe-
I'YARpPOBATHCA IO NOKas&HMAM pH-MeTpa, COJOKMPOBAHHOIO C
A038TOPOM.

[loaKKuCAEeH¥Ee XPOMCOZEpXamux CTOYHNX BOA (IpH HEoO0Xo-
AMMOCTH) caezyeT npeiycmarTpusaThr 5-I0% —HHM B Cojee
pacTBOPOM CEDHOH KMCIOTH A0 NMOAYYvn#Ad pH~2,5-3 HaM oTpa-

GOTAHHHMM XHCJHOTHHMK PA&CTBOpaMA,

JonyckaeTcs npUMeHEeHHMe KOHLEHTPMpDOBAHHOK cepHOH
KMCJAOTH.
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BBox padouero pacTsopa BOCCTAHOBUTEJNA CAeLYyeT NpezycMar-
PUBATH TAK XK€ B AKTUMBHYD 30HY nepememumsanHuda. llomaya pac-
YEeTHOI'O KOJHUG6CTBA BOCCTAHOBUTEJNA A0JXHA OCYWHEeCTBAATH-
CAA aBTOMAQTHJYECKH.

[lone3HYD eMKOCTH KaMepDH peaKIud DPeKOMSHIYeTCHA NpH-
HMMATh paBHOK 30-MUHYTHOMY pPacuyeTHOMY pPacCXOAY CTOUHHX
BOL.

CaMoCTOATEeJIbHAA HEUTpanu3alAsgd XpOoMCOjepxalux CTod-
HHX BOZ nocye o0palOOTKHM MX BOCCT&HOBHTEJNEM B KUCHIOH# cpe-
A€ He DEeHOMeHAYeTCHd, TaK K&K OCaxJieHMe I'HADPOOKHMCH XpoMa
B 3THX YCJHOBMAX NPOMCXOAHUT XyXe, YeM NOpHM COBMECTHOH
HedTpanusalud UX C APYrEMHM CTOUYHHMHM BOZAMHM IaJibBaHU4eC-—
KOoro nexa.

[JJIA OocCaxZeHus Cz (OH)3 ONTHMMaNBFHAA BEJIHYUHE
pH cocrasaseT b,5 - 9,0. I'MAPOOKKUCE TPEXBAJGHTHOr'O XpoMa
o6nazaeT aMpoTepHHMHM CBOficTBaum ¥ npu pH=I2 pacTBOpASTCSH
B M30HTKE HEeJO4Y¥ C 00pa30BaHMEM XPOMATOB:

bt (OH):& +NaOH ——— Na(C2r 02 +2H20 (37)

[loaTOMy, CaezyeT uM30eraTh M3OHTOUHOI'O AO3MPOBAHKA
EAKOM MmeJoun IpU HEeHTpaNM3alM¥ KUCIHX XPOMCOZEpXamMUX
CTOYHHX BOZ.

B HacToAwee BpeMA AERCTBYET THUuiuoum IPOEKT
902-2-208 "ArperaTH M Yy3JH YCTAHOBOK peareHTHoro odes-
BpeX#BAHUA CTOYHHX BOZ rallbBAaHUYECKMX UEXO0B NPOUM3BOAU-
rexbHOCTHO X0 50 M°/4" (cu. puc.s).

LJIA COKpaileHMs KoJAuYecTBa COJiel B BOJe IOCJe pea-
CEHTHO# OUNMCTKM BO3MOXHA YCTAHOBKA COpPOLUMOHHHX (QUIABTPOB,
3arpYXECHHNX WOHOOOMEHHOH CMOJOH.,

MeTon pacueTa COPOUMOHHHX QMIABTPOB M KOHCTPYHKIMH
YCTAHOBOK aHAaJOI'AYHH pacyeTy MOHOOOMEHHHRX YCTAHOBOK.

4,3,2. NOHOOOMEHHHI MeTOh OYMUCTKM CTOUYHHX BOZ.

MeToz MOHHOI'O OoOMEHa 38KAKYAETCHA B QOMABTPOBAHUH
oOpaCaTHBaEMHX CTOYHHX BOZ Yepe3 CJHOi 3EepPHUCTOr'C MaTe-
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Puc.8, [ImMHEUENHANBEEA TEXHOJNOTHUECKAA CxeMa 00e8BpexXKBaHMSH
CTOYHHX BOJ I'aJbBAHHYECKOT'O liexa mo T.h. 902-2-208.

I - HAKONUTE AP XPOMCOZEPXAMAX CTOKOB; 2 = HAKOIUTEND
KUCANTHO-MEAOYHHX CTOKOB, 3 = peaxkTop,; 4 = meaoub;

5 - KHCJNoT8; 6 ~ BNCCTAHOBHTEAB,; 7 - peryaupyonmnf#t Cak;
8 = 0TCTOHHMK



puanga, CIOCOOHOIrO OOMEHHMBATH YaCTh CBOMX MOHOB HA HOHH,
PacTBOPOHHNE B BOZE. B KauecTBe 3epHACTOr0 Marepnaia
UCIIONB3YNTCHA CHHTETHUUYECKHE CMOJIH-MOHMTH,

B 3aBMCHMOCTH OT XHAMHMUECKOI'O COCTaBa CTOKOB MOTYT
OHTP HDHMMEHEHH CJienylmue IPYNNH CMOJ:

CHIBHOKMCNOTHHE KaTHMOHKATH, COZepxamue cyardorpynuou
1 QOCPOPHOKMCHHE IpYNIH;

CIA00KMCIOTHHE KATHMOHUTH, COZEpXalMe KapOOKCUIBHHE
IDYyIUIN,

CHIBHOOCHOBHHE 4HMOHMTH, COJZIcpEAmNUE AKTUBHHE Ipyl-
TN YyeTBepTUYHOH AaJKMIaMOHMEBO# ¥ NUDUAKMHOBOK IpyNl.,

c1a000CHOBHHE AHUOHHUTH, COZEpRAlMEe NUPUAMHOBHE, &
TaKxe BTOPHYHHE M TPETHYHHE SMHHOI'DYIIIH,

{pn npuMeHeHN® HOHOOOMEHEOI'O METOZa CAEAYET YUUTH-
BaTh cleaypmue QaKTOpH:

METOX MOHHOI'CO O00MEeHa 00eCclNeyuB3eT COKpameHde BOXZO-
OOTpeOJeHUA NpexnpUATHH, Y10 NO3BOJAAET CHU3HUTH €ZUHO-
BpeMEGHHHE 3aTpaTH HA CTPOUTENABCTBO BOA03A00PHHX COODyXe-—
Hiu#, @ TaKxe 3KCIyaTalMOHHHE 3aTpPaATH B Clyuae IMOJYYEHUA
BOAW NUTHEBOI'0 KaueCTBa,

KayeCcTBO BOAH B HCTOUHMKAX BOAOCHAOKX6HWUA 4YaACTO He
OoTBevYaeT TpeOOBAHUAM lIEXO0B I'8JBBAHONUKPDHTUY IO XECTKOCT™H,
COZEPXAHUD XeJe3a M ApPYyI'MM IIoKasaTelddM, YTO BH3HBAET
H8OOXOZAMMOCTH NpPEeAyCMaATPUBATE CTPOMTEIBCTBO YCTAHOBOK
YAYUNeHMA KauecTBa BOZW ZAAA BOJOCHAOXEGHHMA LEX0B IalbBaHO—
OHOKpHTHR, 4TO B CBOK OYepeZb CHUEAET BPQEKT OT NpUMEHB~-
HUA METOZ8 peareHTHO# OUMCTKH;

BO3MOXHOCTH BO3BpATa Xpoma, OMHKAE X ZAPYIHX METalXloB
B IIPOM3BOJZCTBO;

ME8TOZ MOHHOIr'O OOMeHa of0ecneyuBaeT I'AYOOKYH OUMCTKY
CTOYHHX BOZA ¥ NOZaUYy B LeX IalbBAaHONOKPHTUZ BOAH BHCOKO-
'O KauecTBa, 3HAUMTEJBHO NpPeBHMARIEro KayecCcTBO BOIH
TOPOACKOI0 BOAONPOBOZA, 4YTO O0ECIIEUMBAET YBEJIUUEHUE CPOKa
CAYXOH TeXHOJOIrMYeCKMX DPACTBOPOB M CKasHBaeTCHA MNOAOXK~
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TENbHO Ha YBOJHYSHMM BHXOZA TIOZHHX M3ZEJH# B Lexe Irairb-
BAHONOKDHTHH.

MeroZ Xopollo 3apeKOMEHIOBAI Ce0A NpM 00e3BPSXMBAHUU
NPOMHBHHX CTOKOB C HSOOJNBMMMM KOHUSHTPALMAMM 3aI'pA3HEHKH
M MoxeT OHTH MpHMEHEH AAd OYMCTKH OT CoJeit XpoMa, TAXe-
IHX METANIOB, 4 TAKXE AOOUHMCTHKHM CTOUHHX BOZ [0CJHe pea-—
reHTHON . OYMC TKH,

Crokl, cozepxamme CIIAB, opraHuyeckme CoejUHEH¥H,MAC-
Ja ¥ KOMONEKCHHE COeIMHEHHA METOZOM HMOHHOT'O OOMEH&a nYH-
maTh BRIB3f.

HOHHHY{t OOMSBH MOEET HCNOJNB30OBATHECHA KAR METON IOOUYHMCT-
KM CTOYHHX BOJ HNOCJHE pecareBTHO# OYHCTKHA, SICKTPOAMaANHA3HOMHR
0OpaCOTKM MIM ADYI'HX ME TOZOB, NOSCIBUYUBANEMUX CHUXESHME CO-
AeBOPO COCTABA.BOZH MM 34MEHY TOKCHYHHX BEmMEeCTB, OKUCHIH-
rene ¥, BOCCTAHOBHTEAEcH Ha NpoCTHE HeliTpaybHHE COJIH.

[IpiMeHeHHe HOHHOT'O OOMEHA JAOIyCKAeTCA NPH OCmEM CO«c
necozepxaHun He Oolee S5-I0 Mr-sKB/Z M B KaxZoM KOHEpE THOM
clyyae MOATBEPEZAETCR TEXHHKO-3KOHOMHYECKHMM pPacUYeTOM,

Cua600CHNBHHE aHHMOHHTH (AH-22,AH-221 ¥ zpyrue) coo-
COOHH OOMSHMBATH AHKOHH U3 DPACTBOPOB KUCJIOT M HCIOAB3YyDT-
ca npE pHI$6.

AHKOHHMTH NpoMexyTouwHO#f ocCHOBHOCTH (Hampumep IAS-ION)
KMED? CHJBHO H CNeGOOCHOBHHE TPDYIIH,

CunsHNOCHOBHNE aHHOHMTH (AB-I7,AB-1701,AB-2911) B ruz-
POKCHNBHCH dopMe CoJlee YYBCTBUTEABHH K ACUCTBHD PA&CTBODOB
meyodelt, oKuciuTe Rl M NOBHECHHOH TeMnepaTypH, 4eM caalo-
OCHOBHHE, HO DaforapT B OnXiee mMpOKOM HHTepmaje B pH I+I4.
(TexHHUECKYD XapaxrepUCTUKY U NONacCTh NPHEMEHEHHS AHHOHH-
TOB CM.NpuUuoxXeHus I1,3).

CHNBPHOOCHOBHHE AHHOHUTH Ooniee CTAOMABHH B cojepo#ft
dopMe, 8 CIA0OOCHOBEHO - B T'UADOKCHIABHOH.

CHUIBHOKMCHOTHHE KaTHOHMTH ({¥-2, KY¥-23) paGoranr
npa pH = I=xI4.

CnaGoEucAoTHHE KaTHOHATH (KD=4, Kb-4Il.m zpyrume) oG-
NazapT BHCOKOR CEJNECKTHMBHOCTBO K HOHY BOACDOAA.
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(TexAMuECKYY XapaKTEepUCTHKY M OOJNACTH NPMMEHEHAA KaTHO-—
HATOB CM. B NDHUIOXEHHAX 2,4). |

Bonb¥HCTBO MOHNTOB BHOYCKaeTCA M XDaHMTCH BO BIaxX-
HOM COCTORHHMHM HIM IOA CJOEM BOIH. B CBA3M C 2THM 3HMOH
OHM ZXOJXHH TPAHCHOODPTHPOBATHCA B OTAIUIMBACMHX BaroHax #
XPaHUTHECA B TEIUINX NOMEeleHUAX.

Eciy nmepejn 3arpyskKoif OKaxeTCH, YTO MOHMT BHCOX,
ero IpezxBapuTeNbHO 3aMauuBabT B 20%~HOM PACTBOpPe XIOpHC-
TOI'0 HaTpHd.

[[py nepexoxe MOHMTOB U3 paGouey QOpMH B CONEBYD
NpOXOANT M3MeHeHMEe 0o0neMa MoHHTA (ZHXaHue ciuod), KOTO-
DHi ZAJIA MOHUTOB resieBoff CTPYKTYpH cocTasaser 10-15%,
Magponopuctoit - 10%.

OnpezeneHue CYMMapHO} IIomaZ¥ QUABTPOB ' CYM.,M
IPOMU3BOAKTCH IO QOpMYJie

2

fom =2 (38)
I'AC o
Z - u4cmO pereEepanui B CYTKE-CIEZyeT NPEEAMATE
or I no0 0,33
h - BhcoTa clos HOHHTA;
E - oOMesHas cnocoGHOCTH (HABTDPYOEWErO MATEpHana
(AaHHHEe HOpUBEeHH B NpUIOXCHEM I ¥ 2);
2 - COZepsEaHHe KATHOHOB HIM AHHOHOB B BOZE, HOCTY-

napet Ha JuarTph (onNpeAelddeTCHA PACYETOM);
@ - nDpou3BOAMTENBHOCTH YCTAHOBKH, e /q;
T - udcHo0 YacoB PaGOTH yCTAHOBEN B CYTKH.

Yncio pereHepanuii PEIbTpa C CRIBHOOCEOBHLIM SHEO-
HMPOM HEe LOIXHO OpPEBHEATH COOTBETCTBYDHEEI'0 YKCHa ZAfA
¢uIBPTP8 CO CAAOOOCHOBHHM AHMOHMTOM.

OposoXXuTeIBHOCTE pEereHEpallHH He MOXET NpEBHIATH
$HIBTPOLKKIA COOTBETCTBYDHEEr0 (RIBTPA H OHNpEABAHACTCH M8

COOTHOWGHEA
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Feom, - h « E (’ A3 A
& Z = 10000-C - 0¥, iy Y, )/7 + L4,

Ir'ze: { - OpDHMHATHYE YyAeXBHHE pacXOA peareHTa;
C - KOHUEHTpPALEA pacTBopa pearesHTa, HOXABAGMOI0
Ha OuanTp;

¥ = yAeXhHEH# BeC peareHta NpEHEATOR KOHIGHTpPalAH
(C)s

YV, - CKOpOCTH» HpONYyCKa pacTBOpa pearsHTa;

Y2 = CKODOCTH OTMHBEH;

A - YAcABHEHHE pacxox BOAH H& OZHY OTMHBKY;

t6 - BpeMA BapuxZeHHS PHIABTPA.

PereHepan¥p aHMOHMTOB IPOH3BOAAT PA&CTBODAMH HEJO-
gelt 2-4%—-HO¥ XOHOEHTpaLHH.

Peresepany® CHABHOKMCIOTHHX KAaTHOHMTOB HPOBOZAT
pacTBOpAMH KHCIO0T 2-6%—BHOH KOHIEeHTpPaLHM.

[IpA UCNnOAH30BAHHM DACTBOPOB CEPHOE KMCIOTH BOSMOXHO
3aruliCOBHBAHRG HKATHMOHNTa, BOASZCTBME OODASOBAHNA OCAXKA
runca Ha rpagyiax.

Bo u30exaHue 3TOro NpOBOAAT CTYNESHUYATYD pereHepa-
IED C NOCTEeNEeHHHM NOBHUEGHMEM KOHOOHTpaliMd CepHOR KHCAOTH
or 1 20 6%. [peANOYTHTEABHO IpMMEHEHNe COAREOH KMCIOTH.

Peresepalip K8pOOKCHABHHX KaTHOHNTOB HODPOBOXAT B

2 CTaAHMN:
o0paCoTKa ADPOOK KHUCAOTOMH, XNCOH EKOHMEHTpAIMM;
o0pa00TKA KA&THOHRATA CIAOHMHM DPAcTBODAMN HMENOYM.
HauoOoxse ynoTrpeCHUTENBHH CACAYDUHE CKODOCTHM QHABTDO—

BaHESA
B nponecce MorEposanMs I0=30 M/4;

B nponecce perecHepanidd COIAHOK KHCAOTOH X me-
A0YBD 3+4 M/4, cepHo## kmciorTod zo IO m/u;
npH OTMHBKE 5+7 M/u;
opu Bapuxnesur I0=I5 M/u4,
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[Iocxe A0BATEABHOCTD OlEepalHil M peXHM percuepalln
¢RaprTpoB OpMBEACE B Tall. 9

Taonuna 9
¢ ° Hammenosanme -Hamueno~ :Hcmoassye- EOPHeH:npoﬁzg;
oo - PRABTDE . BaEHe .MH}{ peareHT :H8R NPOAOIAKH-
: ‘onmepaudMii &AM pacTBOD .TEABHOCTH,
: : : : MMH
I. Mexammueckufi Bapuxaerue OuumeHHLE
QuABTD CTOKH 6
OTMLBKAE To xe 10
Hroro: 16(0,2749)
2., KaTHOHNTOBHM Bapuxnenue (uUmEHHHNE
PRABTD CTOKH I5
Peregepanus I0%~HH# pacr-
BOp CepHOH
KMCAOTK 50
OEMHBKS CuAmeHHHE
CTOKHA 78
o Er;rz:_ o -]:.'23(5,66—‘1.)- B
3. AEHROHETOBHI B3 puxne- OuRmeHHNe I5
) Bie% g HUO CTOKHM
Peregepa-  4%-HH#
U v péguop a CH 240
OrMEHBKA Ouume -
HH® 192
CTOKH

N ik Elw e P G W T T s R A e e S ol W A T ey G

Uroro: 447(7,54)

[Ipumevanue,. lIpuBezeHHOEC BpPEMA IPOAOAXMTEABLHOCTH OLepanuj
AABAAETCA ODMEHTHMDOBOYHHM M YTOUHACTCA B Npo—
Necce aKCHAYaTalui.



JAenbHHHA pacxof BOAH (OpHeHTHPOBOUEHYE) HA COGCTBEH-
HHe HYXAH OpaBezieR B Taba. IO

Tadanua IO

___—_——"_—F'—_"_'-'——"—_—_—-————-__.—
. JAeuBHHH pacxoz BoaH, M°/u°

e ———————
Hanueropanue :Ha NOPUI'OTOB-.HA OTMHBKY °

:JICH¥e pacT- 0T NPOAYK- * HTOro

: BODOB .TOB perese-:
KaTuOoBET KYy-~2
B H-{ropue 4 645 10,5
KarroEAT KYy=-2
B MNag —dopue I,7 6 7,7
CHIBHOOCHOBHHE
AHMOHHTH THUna AB-I7-8 245 I2 14,5

CaaGo0CHOBHNEe 8HMOHH-
TH THna AH-3I 3 OH-
@opue I,8 20 21,8

OYdCTKA XPOMCOZEepXaiuMX CTOKOB HOHOOOMEGHHHM
MEeTOZ0M

HMeer crezypimue OCOCSHHOCTH:
Ha MOHOOOMEHHHEe YCTAHOBKE lexecoo0pas3HO mOZaBaTh

CTOKM, cozepxauue He Goxee 300 ur/a Oz t ® He Gozee
50 Mr/a C¢ -HoOHA.

Cxema YCTAHOBKHM ZOJXBEA COZGPXaTh: YCPeAHMTENb, MeXxa-
HUYeCKHl mecuasorpaBUUBHEA PUABTD, QUALTP C AKTUBHUDOBAH-
HHM YPAS8M, KQTHOHMTOBHM QUIBTD, OAME-ZBA S8HMOHMTOBHX
QrIrTpa, COOPHMK (QHIBTpATA.

B KRayecTBEe 38rpy3KH KaTHMOHMTOBHX (MABTPOB NPUMEHALT-
cA cMOoaH KY-2-8 unu K¥-23 B BOpOpOoZHOK (QopMe.

IxA 3arpy3Kd AQHAOHHTOBHX QMIERTDOB MOr'YyT OHTHP UCOONB-
30BaHu: AB-17-8, AB-17-16, AB-17n, AH-I8-10I', AB-17-1Z2Il.
(TexBMYecKyD XapaKTepUCTHKY CM., Hp4JIOXREeHue 1).

KornueCTBO QHMOHMTOBHX QUIBTDOB 3aBMCHT OT TpeldyeMo-
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I'0 KaveCcTBa OuMcTKM, Hak IpaBHNO, YCTAHABIUMBAESTCH HE
MEHEE ZIBYX HNOCAEZOBATEIBHO COCJMHEHHHX (QRIABTPOB ( OAMH
MIX XBAa QMIBTPA AAS OYECTEM BOZH OT XpPOM&T—- H YaCTHYHO
cyasdaT M XIOPHA-HOHOB H Z00aBOUHHE QUIBTD ZAA XOOYNCTEN
BOAN OT cyzbdar, XNOpHA 4 APYLUX AHMOHOB, MNPUCYTCTBYDEEX
B CTOKS).

Las nolaydyeHUs BOJH BHCOKOI'O KauecTBa B YCTAHOBKY
MOX6T OHTH BKIDYEH QHIBTD CMEHAHHOI'O ABMCTBHA, HA KOTO-
POM NPOMCXOZMT YZaJcHHEe HOHOB Kanud, HAaTDUsA H TeX MNOHOB,

KOTOpHE HE COPOMpOBAIMCH HA LpeAHAyNEeM AHMOHHMTOBOM
¢unprpe. IAA a2THX Leded MoxeT OHTP MCOONB30BAH AHMOHHAT
o/19-1011.

OunrTp, 3arpyxcHEH# cmonod AB-17, BHBOZHMTCA HA pe-
reHepalup OpH OPOCKOKE KOH& Cz-s* Ha yposge 0,05-0,1 mr/a,
anMonuT 3/9-I00 npE npockoke CZ - HOHA Ha yPOBHE
O,OSm'-aRB/JI,tDmTp CM@EAHHOTO jelictBéfg - np¥ pH=
=6,5< pH>8,5.

PereHepalnf KaTHOHKTA NPOBOAMTCH ZH pacTBOpPOM COnfi-
Ho¥ niuM a30THOH KMCAOTH HOpH¥ CKOpocTH 2,5+3 M/u. HeoOxo-
AMMO ODONYCTHTH 2+4 SKBHBANCGHTHHX 00HKeMa KHCIOTH (IO
COpPOMDOBAHHHM MOHEM) s

Perenepauun asgonura AB-17 mposozsar I,25-1,5H pacr-
BOpPOM 67lKOr0 HaTpa LpM CKopocTH I M/4, HCHOABESYR 2+5
9KBEBAEHTHHX 00H6MOB (110 OTHONEHHD K CYMMAPDHOMY KOXNH-
48CTBY COpPOHMPOBAHHHX &HMOEOB) ;

Inad COKpaleHMs pacxona peareHra BO3MOXHO HaCTMYROE
NOBTOPHOE HCHOJH30BEHME REIOUHM MIJIK KHCIOTH.

4,3.5., JUEKTpOXMMUYECKAA OYHMCTKE XPOMCOZEpxXamux
CTOKOB

OYuCTEA CTOYHHX BOZ METOZOM SJEKTPOXHMMUESCKOHR Koary-
JALKK BHJINYA6T KX 3JCKTPOJKS C HCIOAB30OBAHMEM CTAIBHHX
aHOJ 0B, NOABEprabiUXcsA 2J6KTPOIZKTHUSCKOMYy pacCTBODEHHD,
KOPPEKTHPOBKY BeauduMHH pDH oO6paGorasHOR BOAH (B cayuae
HEOOXO0ZMMOCTH) C IOMOWBN MENOYHHX pPEareHTOB X OCBETICHKE
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06paGoOTaHHOX BOAH (CM.DHC.9).

MeTos 2NSKTPOXUMHYECKO# KOAryJNflU# PEKOMEHZyEeTCH
NpAMEHATH NPH pPacXoZe CTOYHHX BOX He Golmee 50 u°/4.

Merox HauGonee lenecoo0pa3’HO NPUMCHATHS

1D MCXOAHO! KOHLEHTpDAIMHM WECTHBAMCHTHOIO XpoMa A0
I00 mMr/n u ucxoxHo#t sexuuumHe pH cTouyHux BOx 3,5-7, Oes
CMCHMBAHAA C.ZDyI'HMX BKZAMH CTOKOB

Npd ACXOZHOK CYMMApHOR KOHLEHTPALHME MOHOB I[BETHHX
METannoB (LWHK, MeZb, HHKeJNHh, KazuMaifl, TpexBalic HTHHE XDOM,
2o I00 Mr/nm ¥ ROHISHTpPAIMM KAXZAOT'O U3 KOHOB METALNOB JO
30 Mr/n. B aroM ocnayuae npM HAIMYMX HECTHBANERTHOTO XDPOMA
KoHUueHTpamMe# 2 50% OT CYMMapHO# KOHLUSHTDAILME MOHOB ADY-
P'¥X LUBETHHX METAJNOB HCXOZHAA BEJHYMHA DH CTOYHHX BOJ
AONXHE COCTABIAATE Z4,5., lpH McxogHO# CyMMADHO{f KOHHEHTpAa-
OAY HOHOB LBETHHX MeTaanoB xo IO0 Mr/n ¥ Hanuuuu meCTUBA-
NEHTHOTO.XpOMA B KOHIGHTpauuu <50% OT CyMMapHO} KOHIIE H-
Tpaluy¥ MOHOB METAJNJIOB HMCXOZHAA BeINYMHA.pH ouyumaeMHX
CTOYHHNX BOZ ZOJXHA COCTAaBAATE-2 5,5; B OTCYTCTBHE HECTH-
BAJIEHTHOT'0 XPOM8 MCX0ZHAA BeIUUuHa pH CPOUYHHX BOJA ZONXHA
COCTABJATE IIPDM HANKYMM LMHKE X MCAM 4,5, a NPy HANKUUMU
HUKeNA ¥ KaaMus = 6,5.

[IpuMeHE HHE 3TOr'0 MeToaa NP HCXOAHOM KOHLEHTpamuy
mecTHBaJeHTHOro XxpoMa oT I00 Mr/n ¥ Bume MeHee Leaeco00-
Pa3HO B CBA3K C HEOOXOXMMOCTBI BBEZEHMA B 06palaTHBACMYL
BOXY JACIBCCUBMDPYOMUX NOCABOK, BO3paCTaHUEM YAENBHHX pac-
XONOF MET8NNa M 2JMeKTPO3HEeprUd, 3HAYUTEJIBHHM yBelUUEHHEM
TOKOBOH HArpy3KM Ha 3JBKTpPOJM3ep, 4YTC CBA3AHO C BO3pac-—
TaHKEM KOJMUEeCTB3 BHZeNApmerocHd BOAOpOXa, WM yBeluye-—
HIEM BpeMcHN o0paCoTKM CTOUHHX BOZ, 8 3T0 B CBOKN OUEpEZD
BeieT K yBeJHUCHHUK radapHTOB 3ICKIPOJM3Epa.

[ipuMeHe HUE MeTOoZa NP MCXOAHOU CyMMapHOM KOHIEHTpa-
{44 MOHOB LBETHHX MeTanioB (Mexb, LAHK ¥ ZAp.) Ooiee
ICOOMr/n OoGHYHO He NPHUBOAUT K AOCTATOYHO HONHOMY HX yZha-
JCHHKN K3 CTOYHHX BOZ, JaXe NpH 3HAYUTEABHOM YBCIMYECHHU
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L %
Ocadox Ha odealp-
wubanue

Puc.9. [IpREIROMBRBHAS 0X6MA8 OYHCTHHN “XPOMCOZCPXAEUX
CTOKOB DSACGKTPOXUMHYESCKHM METOXOM

I - yCcpeaHRTENIb—~-HAKONMATONb, 2 — HACOC; 3 - BjeKTPOAMSED,
4 - OTCTORHEEK; 5 - BHIODAMETCID.



38TPAT MeTalla H SAGKTPODHEPIHH,.

[Ipg OTHOCHTEABHO BMCOKOM MCXOZHOM COZEepXaHMM meCTH-
BAJIGHTHOI'O XPOM& HINM NOHOB THXECJHX METAIIO0B B CTOYHHX
Boaax (> 100 Mr/x) Ooxee NeXeCO00pPA3HO OCYMECTBAATH MX
QUMCTKY POATreHTHHM CIQCOOOM, METOZAMN MEeMOPDaHHOK TEXHO-
A0rud (ASKTpPOZMANN3, OOpaTHH{ OCMOC), & NpH HAINMYEH
HECTHBAICHTHOIO XpOMA — APYIdM 3ACKTDPOXUMHMYECKHM CHOCO-
OoM (2XEKTPOAM3 C HEpPaCTBODMMHM AHOJOM).

MeTOZX 2I1eKTpOXMMUUYECKOH KoaryIflld¥ LeaecooGpasHo
NpEMEHATHh NDH MMHEMMAZNBHOM OCueM coaecopepxanuu 300 Mr/x
( anexTpOOpPoOBOAHOCTE BOAH 0,4-1,0 - 1073 On'I. 'I)

Ipa Beanuuee pH>3 MOxXeT HMETH MECTO IacCCHBALUA
IOBEGPXEOCTH CTAABHHX &HOZPB IOX AeHcCTBMEM XpoMaT-, a
*aKxe HETpDaT~ X JocPar—MOHOB, BCRBACTBHE UEI'0 YXYyAW3eTCH
KX 3AGKTPOAMTUUSCKOS DACTBODOHME M CHUXAeTCH BHXOA IO
TOKY. IIp¥ HCXOZBO# KOHLEGHTpaALlMM WECTUBANEHTHOrO XpoMa
B cToulNx Bozax A0 I00 Mr/n u OPCYTCTBMM B HMX JpYI'HMX
MOHOB, Bumamu nacCHBAUMD NMOBEPXHOCTH AHOZLOB
(NG5, PO’ ), DOCHeLHAR He MMEET MecTa IPK COOTHO-
OHHH RCXOZHHX KOHLEHTpaLuuh

(s0,5+cC ) - (fzs*) = fifumu CL 0% = 1:4

pH 3TOM axKTHBHpYyDOUEee ZeiicrsHe C& HMOHOB Ba nponec-
ce aHOZHOI'O pACTBODEHHS METANIMUECKOr'0 zejesa HﬁnﬂeTCﬂ
gozee 3PPEKTUBHHM, YeM aKTMBUpYyDOmEee ZAeHcTBHe 50"., HOHOB.

Ipn ucxozHoff KOHLEHTpaLUM XpoMa Cze B CTOUHHX
BoAgax oOoxee 100 Mr/xn maccuBalldfi NOBEPXHOCTHM CTAJBHHX
QHOZOB He MMeeT MecTa Jumb NP COOTHOWEHMM WCXOZHHX

KOHLUGHT DAL MMH
Ce: 0" =1 : I.
Opd HamMuMm B CTOUHNX BOZAX N0y, PO> N0, u C’Oa"'_

MOHOB AJAA NpEeAOTBpameHUA NACCHBAIUK CTaJIBHHx QHOLOB
COOTHOWEHME MOXZY KOHLEHTDaLUAMM ( 00 4-.50,, ) H

(C"r, +N03+P0,, +N02 +C0y° ) LOJAKHO cocTaBaATh I6:1.
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Bo Bcex cayuasx HeCIaronpuaTHENX COOTHOHEHUH MEXZAY
KOHLEHTpalUfAMM aHMOHOB, NPEZOTBPAKADINAX H BH3HBADHUX
NaCCHBALIMD CTAABHHX aHOZ0B, K CTOYHHM BOZAM B HAKOONTEIP
cleAyeT Z00aBRATH XJNOPACTHH HATpH# B KOIMyecrBax, odecne-
YUBADIAX ZOCTUMXCHUE BHEECYKA3AHHHX COOTHOmMEHMH.

[Ipy HMBKAX KOHLEHTpaUBAX HOHOB MeTannoB (— 40 Mmr/x
B CYMMe) B BOLE, CoZepxamed B OCHOBHOM Cyirpar-mHoH&, AIA
NpeA0OTBPAMGHUA KOHIGHTPAUMOHHOR NOXSpU3AIKE B RHDOKOM
HHTepBane pH HEOOXOZMMO BBOACHHE XIODHCTOI'O HATpHH B
KoJaBYecTBe 50 Mr/a B mepecueTe Ba XIOPUA—-HOH.

Opy HAIKWMA B CTOYHHX BOJAX I'pyOOAMCHEpPCHHX HOpHMe-
ce## HEOOXOZUMO MX NpeABADHTEALHOES YZAaleHHEe K3 CTOYHHX
BOZ BCeX TBEpAHX 4acCTHl[, CKOPOCTH OCAXJICHHA KOTODHX
cocranafeT = 0,3 MM/C IpH MAKCUMMANBHOM KOHIEHTpALMM
FpyJonuCOePCHHX npuMecel#, OOCTYNADMUX HAa OYACTKY X0
50 ur/ax.

[Ipy 31EeKTPOIM3E CTOYHHX BOX NPOUCXOAHAT xaunqacxoe
BOCCTaHOBJeHMe OUXpOoMAT-H XpOoMaT- MOHOB nonann.ﬁ? .
00pa3yDUMMUCA OpU 3JICKTPOAMTHYECKOM PACTBODEHHM &HOZAOB,

a TaKxe TUAPO3aKUCED Eeaesa ( J2 (W) ), oGpasypaei-
CA B o0padatTHBaeMOR BOZE HOpM B3AHMMOZEHUCTBEM .5’2'2* R OH

- KoHoB npm pH > 5,5  COTIACHO CHEAYDIMM YIDSBAGHHAM XHAME-
uecKEx peaxuuit: 552  + Czz OyF + H4H*

5};{,3"-.» 2&,‘31 7H20 (B ERCIOH cpez[e)(m)
67 (0H ), + 2207 + THy0 —=— 6 Fo (0H)y+2 Lo (OH)y +20H
(B caaCokuciot ¥ HeHrpaabHOR cpeze) (41)

Kpoue ToOro, uoger OPOHCXOAKTE XHMHYECKO8 BOCCTAHOB-

neuve [2:07 « Opl0y  -#oHOB B pesyusTaTe KaTOAHHX
9NEeKTPOXMMETECKAX HpONEecCOoB:

0z, 0% + 41t +6¢ —205° "+ TH0 (42)

0208 +hHal+ 36 ——Cz (OW)y +50H ™ (43)
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Fe le —72%; ]227217!-/"—*-}23(0}/)2 (44)

O0pasymmuecsa QacTHIH IEApOOKMcCeR XpoMa B Zexesa
KOaryaspyor ¢ o0pasoOBaHKEM XJIONkeB, HA KOTOPHX OPOMCXO-
AUT azcopOums XApyrHx npuMecefl, cozepxaldxCsi B CTOYHHX
BOZiaX.

[Ipy BHaauuud B BOJe PACTHOPEHHOI'0 KHCIOPOAA NPOMUCXO-
LAT OKHCJIeHMEe T'MAPO3AKHCH XeJX638 X0 T'EADOOKHCK:

478 (OH), +Qp+2H0 ——%75 (0H); (45)

Ina yrydimeHHds OKMCIOHMA THAPO3aK¥CH BO3MOXHO NpO-
BeZieHHe aapalld¥d CTOUYHHX BOJ CXATHM BO3XYXOM.

B upouecce 3leKTpPONU38 CTOYHHX BOZ INPOMCXOAMT NOBL—
meH#e BeJMYuMHH pH, T.K. B DPe3YXHTATE BHieNpHBeASHHHX
XMMUYECKHX NpOLUEeCCOB, a TAKXE 3AEKTPOXMMHUECCKOR DEAKIIMH
00pa30BaHAnl 1raszoo0pas3HOro BOAOpOZa YMEHBEAETCH KOHLUEH—
Tpauud BOZOPOZAEHX MOHOB. [IpupocT BeaMuuHH pH 3aBucHT 07
MexosHol BeaMyMHH pH CTOYHHX BOJZ, & TAKEE HCXOZHOR KOH-
NeHTpalA¥ B HHX DECTMBANEGHTHOIO XPOM& M MOXET COCTABAATH

I-4 sa¥BMULN pH.

Ha puc.I0 npexcraBneHa aasncnuggws KOHEYHO# Benuul-—
BH pH OT MCXOozHO#A KoHmeuTpaumu (2 A HavalbEofi
BeINYUHEN pH npM oOpaldoTKe CTOYHHX BOA.

2 4 6¢te

Puc. I0 H3aMeHeHHe_ KOHNEHTPAINMH EOCTUBAICHTHOIO
xpoMa C2€* ¥ Beauuunn pH CTOYHHX BOZ
B NpORECCE aleKTPOoNdaa

B peayura:e?anemponoarymnoaﬁoﬁ OUMCTKH CTOYHHX
BOJ OT xpoma C7 A HOHOB TAXENNX MGTAIJNOB HPOHCXOJUT

HEKOTOpOE CHMXEHHKE 3IEKTPONPOBOAHOCTM BOJH ¥ €€ oOWero
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COleCOoAePXaHMASA,
OOpadoTKy CTOUHHX BOZ CHEZyeT IPOBOAMTH IPW &HOZHOM

ILEOTHOCTH TOKA B HMHTepBane 250-300 A/uz. AHOZHER NIOT~
HOCTEP TOKa OmpezendeTcs H3 QOpMYIH.

- 46
r'Ke J - BEIMYMHA TOKA B 3JACKTHUECKOK Henuk, A;

Sq - oOmasa paGouas IDOBEPXHOCTH BCeX AHOZLOB, M.

Of0uee coxecozepxaHuMe (Cyxo#f OCTATOK) OYMEAEMHX CTOY-
HHX BOX ZOJXHO c0C?aBIfity = U,5 r/a. [pu MeHbBuEM
coZecofie pkaHRE 00padaTHBaeMO# BOZH pEKOMEHAYEeTCA A00aB-
JeH¥e K Hefl XIOPDHCTOI'O HATPDHEA 20 JOCTHXEHHA BHEEYIOMAHY-
TOf MEHMMAJBHORX BOAMUHHH, [OOABJIEGHUE K CTOYHHM BOZAAM
XJIOpPHCTOr0 HATPHA NPEZOTBPA&NMAST NACCHBALMD CTAIBHHX 8HO-
LOB ¥ NDUMBOANT K MOBHEGHHD 3AEKTPONPOBOLHOCTH CTOUHHX
BOZ.

JzenpHiu#t pacxol SZ6KTPOSHEPrdM HA OCpalOTKY CTOYHMHX
Box (KkBr . u/u°) ompejeasercs BeaMuMHO# TOKA, HampARe-
AN6M HA BAGKTDPONHBEPE BPEMEHEM 3AECKTDOXMMUYECKOH 00pasoT-
KM X PACCURTHBAGTCH OO0 QopMyIXe:

W:M, (47)
1000 Y

rxe
- BOAMYMHS TOKAa, A

J
i - manpsxeHEe Ha 3leKTporK3epe, B
¥ - 3pems 06paGOTHM CTOMHHX BOXK, T
Y <~ o0noM 00paGoTasHOi BOAL, M°
Hgf 0o0padoTKe CTOYHHX BOX, coxepxamux 30-60 Mr/x
Cy” , 3 aAGEKTpOXM3EpAX NPOTOYHOrO THNA YZeiBHHE pac-
X0 BNEKTPOSEEPrME COCTAaBAAET OOHUHO 256 KBT.4/M°.
TeopeTuueCKkNif PACXOZ X6X63a ¥ 3JIEKTPHYECTBA AIA
06pacoTRE I M° CTOUHHX BOX C pA3NAYHHMH MCXOZHHMH KOH-

neHrTpanusaxe Cu o+ mpezcraBiaed B Tacx. II.
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Taoguna 11

Kognenz-_, *TeopeTHUSCEHH pacxox : TeopeTHuecKHi
panus (z6 * 3I6KTPEYECTBA * pacxoj xenesa
I'/u® : A~u /x® ; I'/u®
I0 30,9 32,2
20 61,8 o4, 4
30 92,7 96,6
40 125,6 128,8
>0 I154,5 161
75 31,7 241,5
100 309 322
150 465,5 483
200 618 644

Ipr OZHOBPEMEHHOM NPHCYTCTBHM B CTOYHHX BOZAAX
HeCTEBANGHTHOIO0 XpOMA& ¥ HOHOB THXEJAHX MET&JJNO0B O0mHAH
pacxox alexTpHuYecTBa, IOpPMd ONTHMAINLHOM BeauumHe pH croy-
HHX BOA, ONpB8ABAASGTCA HCXOAHHMH KOHIGHTDALMAMH 3THUX
XOMIOHGHTOB E pPACXOAOM CTOYHHX BOj. IIpM 3TOM 38 HE0OXO0~
AMMHE pacxoZ SIACKTPMUECTBA HNPHRHAMAETCHA HAMOOABHHEHE U3
pacxoxoB, DACUMTAHHHX ZAA YZSIGHEA KaxAOr'0 H3 KOMIOHEH-
TOB B OTAGABHOCTM, YBeXMdYeHHHHY Ha 20%.

[IpH ozHOBpEMEHHOM HANHYMM B CTOYHHX BOJ&X EHECTHBA-
NeHTHOr'0 XpoMa&, NOHOB MOZN M IMHKA MCXOAHAA BeadYMHa pH
CTOYNMX BOX XOXXHA HAXOZMTHCHA B MHTODBale 4~6 HNpA MCXOA-
BEoff RKomnexTpanxx xposma 50-100 mr/i, B HHTEpBaze 5-6 NpH
HCXOZHOM# EoHUeHTpanMiu xpoua - 20 - 50 Mr/ax ® B HHTEpBaje
6~7 npE MCXOXHOH# KOHIGHTpanuu xpoua -= 20 Mr/i.

[Ipd OXHOBDEMOHHOM HaIWY®¥ B CTOYHHX BOJAX HECTHBA~
HeHTHOr'0 XpoM8, HMKENA M KazMuAd MCXOZHAA BeAM4YMHA pH
CTOYHHX BOZ AOAKHA HAXOZAUTHCHA B MHTEpBale 5-6 IIpH KOEIGH-
*pangs xposMa foxee 50 MP/nx ¥4 B UHTEpBaje 6-7 - OpPH KOH-
HeHTpanMu xpoMa MeHee 50 Mr/i.

KoppexTHPOBKY BEJMUUHH DH CTOYHHX BOA NOCIHS
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SJICETPOKOATryASUMOHRHOR OOP8OOTKN pPEKOMEHZYETCA.LODPOBOZETH
B JoTKe (TpyGomnpoBoxe), IO KOTODPOMY CTOUHHO BOXH HOCTY-
180T HS BICKTPOKOAryEfTOop& B OTCTOHHER.,

Ocazok, olpasypmuificsi B pesyanrrare oOpaCOTKE CTO¥c
HHX BOJX, XapaKTEPH3yercd DHXNOR XnonbeBARHOR Ccrpyxrypof
H BHCOKOE BASXHOCTEHD.

00veM 00pa’yomerocs oCaxxa SABRCHET 0T ECXOZAROM
KOHOSHTPALME HMECTEBANSHTHOTO XpOMA K ROHOB IBETHEHX ME-
TRANOB.

[Ipy HCXoxHO# cyMmapHO} KORUSHTPAINME NECTRBANGHPHO-
r'o XpoMa H HOHOB LOBOTHHX MeTanloB B 50-I50 mr/xz = saexr-
PONNSe BOAH NpX OEOTHOCTH ToKA I50-200 A/M2 oGBeM ocaz-
EA,I0CZe XBYXUACOBOTO OTCTAMBAHNA 000TaBAfeT 6-I5% of
o6mero o0meM8 XEEZKOCTN IPE BIAXHOCTR 98,5-99%.

[locae 24 4YacoBoro oOTCTaEBAHHA OCAXOK YOAOTHRGTCA
Ha 20-30% 0T CBOEro HRYAJABHOI'O 00TeM3, T.6. BEAXHOCTH
0CazKa yMeHbEAeTcA Ha 0,3-0,5%.

[Ip HEANYEA B CTOYHHX BOZAX TOABKO EECTHBANEGHTHOTIO
XPOM& NIAX ero npeoliazapNeM COZCPESHEH, ol0pasyommiics
0CAXOK COCTOHT HA 75% X3 TI'NAPOOKHCH X8X638 H HNODTOMY
HMCOT OYpHE LBBT.

3eneHOBarTHit LBOT OCAZKA CBHEETCABCYByeT 00 M3OH—-
TOYHOM KOJNHYECTBE NODPEBEASHHOI'C B PAacCTBOP METAJIMYBCKOID
xenesa.



[io0aBieHue nonuvaxkpunamuza (Kos3a 2 Mr/n) x o6pago-
TaHH0i4 BOJE 1I03BOJAET NPHM OZMHAKOBHX KOHEYHOM OOBEME M
BIAaxZHOCTH OCAZKE YMEHBWHTE BPEMf OCBETIEHUA BOZH AO
1,5 vacos.

O0e3BO&ECLHH Ha BaKyyYM—~QUnpTpax, QUIABTDP-OpEccax
Ann uexHtTpudyrax ocazsoK COCTOMT B OCHOBHOM M3 OKCUIMApa-
TOB XeJe3a, XpOMa8 M LPYyIrKX METaJJN0B M MOXEeT OHTHh MCHOJNB~
303aH B KAUeCTBE METa/JIypPruyecCKoro CHphA.

[locne 3NEKTPOXMMHYECKOH OOPA&OOTKH B OLTHMAIBHOM
TeXHONOPUYECKOM pEeXuUMe M IocCAeZynuero OCBETIEHHA CTOYHHE
BOAH [OPpAKTHUYECKM He COZEpPEAT XPOMAT-HOHOB, & OCTATOUHHE
KOHUSHTpauuy B HMX MOHOB TpPEXBAJNEHTHOr'O XpoMa, ABYXBa-
NeHTHOTO XcJe3a, MEAM U LUMHKA OOHYHO HEe HPEeBLHIaNT AONYyC-
THMEX HODPM Asifl COpOcCa B I'OPOACKYK KaEalIUM3alHNb.

ipgd 2/1€XTp0J#A3€ CTOYHHX BOZ BCHEACTBHE 3ACKTDOJNHTHU~
YEeCROI'0 pacTBOpPEHUA BHOJHHX ILIaCTUH NPOMCXOAMT CHAyala
YMEHBbuECHUE KX TONAJUMHH, & 38TeM NOMBJIEHME HA MNJAaCTHHAX
TPeLMH 4 OTBepCTuAlfl, OPUBOIAWMX K UX pas3pyueHdp., LA
IpeAOTBpauEeHNH JJNECKTPUYECKAX 3aMHKaHUY CIASAyeT 3aMEeHATE
HauyaBuue pas3DymaThCA 3JNECKTPOZHHE NNACTMHH HA HOBLE.
CTELEHE MCUONB30BAaHUAA HATEDUEA JJEKTPOLOB IIPM TOJWHUHE
353=4,5-6 MM cleiyeT NpUMHMMATE COOTBeTCTBEHHO 60-70 M
70-50% 0T MX Beca.

4,5.4. JIEKTPOXMMHUUECKHUE CHOCOOC OUMCTEM XPOMCOzEp-
E3AX CTOYHHX BOZ C© MCIHOJb30BAHKEM HEpacTBO-
P4MHX aHO/0B

Crnoco0 3aKIWNYaeTCA B 3JEKTPONN3E CTOUHWX BCZ B
0e3MagparKeHHOM JNEKTPOJAK3epe C HMCIONB30BAHMEN CBHHUO-
BHX &8HO0J10B, HE IOABEPravlMxCA JIEKTPOJIMTIIUECKCMY pacTBO-
PEHMAK,

[lponecc oCYuWeCTBASETCHA B NPACYTCTHMM MOHOB METGIJOB
C NepeMeHHOH BAJIECHTHOCTH, HANpH¥ED, TDPEXBANEHTHOIrO Xeje-
34, B oTOM Clydae ZOCTHIaeTCA KHTEeHUC.WMialUA KAaTOAHOTO

1)0Lecca BOCCTaHOB.chnA (2° 305:,‘3 1 OAHOBpPECMEHHOE

61



3+ e+
EHCHOKPOBAHRE aHOAHOrO npouecca okucuenualz” go (¢

[IpaMeHOHME 3TOI'0 cHoco0a PKOHOMUMUECKM liesiecoo0pas—
HO ZIA OCPAaGOTKE CTOUHHX BOy, COZepxamux Oonee 2 r/a
AeCTHMBANIOHTHOI'O XPOM&.

[Iponecc OCymHeCTBIAETCA NpM MCXOAHOK BeauMuyuHe pH
CTOUYBNX BOoA =< I,5 , aBojHO# IIOTHOCTH TOKa 2~3 A/IM
B 7N00aBIGHMA K o0paldaTHBaeMuHM CTOYHHM BozaMm 5-I0 r/x
moHOB Fo ' (B BUZe cOoJXeli TpexXBAJNEHETHOI'O xelesa).

B 9THX YCIOBMAX ZAOCTHIaeTCA BHCOKHMY BHXOX TPEXBaJIEHTHOIO
XpoMa 10 TOKy, cocrasiasnuui 70-90%.

2

K CTOYHHM BOZGM NOCIE 3JEKTPOXMMMYECKO) 00pasOTHM
R00&BAANT MEAOYHOR peareHT ZJA OCaxZcHMA TPEXBANEHTHOIO
XpoMa B BHZ® T'UEPOOKHCH.

ipoLecc OCyuecTBIAECTCA B HENPOTOUYHHX S8JEKTpOIHU3epax
nepMoAuMIeckoro Ze#creud. B KayecTBe aHOZOB UEAECOOCpPA3HO
MCHOXNBS0BATH ILAACTHHH M3 CBHMHLA MJIM CBMENOBO~CYPBMAHOI'O
COoEaBa, NpHMeHfeMHe OCOHYHO IpX HAHSCEHMM IalbBaBMUYECKHX
XpOMOBHX NOKpHTH{, B KAYeCTBE K4TOAOB -~ IUIACTHHH M3 JE-
rupoBaniux craze#t (Mapku XI8 HOT).

OOmBi#t pacxoa axerkrpuuecrBa (A.9), HEOCXOZMMHE 1A
006 3BPOXHBAHKA XPOMCOAEpPEAmEIrc pacTBopa, ONpeAelHETCH

no ¢opumyne:
A = 1,55-Co" Y& (48)

Irae C, - ¥CXOZABas KOHHNEHTPALUA meCTUBAICHTHOIO
xposa, I/i;
Y - KoamuecTBO oGpadarHBaeMoro pacTsopa, I
1,55 =~ KOsQ@UUMEHT YAGJBHOI'0O pacxofa 3JAEKTpUUYECTBa,
£ -~ BHXOZX N0 TOKY, NpuHMMaeMuii paBHM 0,7-0,8.

Bpeusi smEeKTPOXMMMUYECKOH 00OpaGOTKHE CIpeAesdeTcs IO
dopuyae: 2
¢ =3 (49)

rae & - oOmH#t pacxof sleKTpuuecTsa, A.4 ;
J - MaKcHManbHafd BeNUWYMHA TOKA B 2JEKTDUYECKOH
nenu, A.
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4.5.5. DUHOXMMUUYECCKKHHE CIOCO0 OUYUCTKH CTOUHKHX
BOZ OT XpoMa

OYuMCTKA CTOYHHX BOZ OCHOBaHa HA CNOCOCHOCTHM clie~
LMANBHOY KYJABTYDH MMKDOOPraHM3MOB MCNOJB30BATH CBASAHHHH
KHNCAOPOZL B CBOeH# XH3HEAECATEJBHOCTH B QHADPOOHHX YCHO-—
BHAX.

JTa KYJABTypa BOCCTA4HABAMBAGT XPOMAT — ¥ OHMXpOMAT -
MOHR A0 THZAPOOKHACH XpOM2.CKopoCTh BOCCTAHOBICHHA COCTAB-
AfAeT TPOE CYTOK IOpd COOTHOWeHMM Ir XpoMaTa Kaxufg Ha 1 T
CYXoro semecTBa CaKTepuansbHOR OMOMACCH.

[Ipou3aBoACTBEeHHHE CTOYHHE BOZH OUMHAKNT B CMECH C
X03AKCTBEHHO~COHTOBLMM CTOYHHMM BOZAMH B COOTHOWEHUM
I:1,5 - 1:2.

CMechk CTOYHHX BOJZ OOE3BpPEEUBAETCA B pe3epByape-—
OHMOBOCCTAHOBUTENIe, I'ZIE6 BO B3BEUEHHOM COCTOAHMYA HAXOZHUTCH
cneuuanbHO BHPAHEHHHH, aZanTMpoBaHHEHK K(Zz & aKTUB-
BN{f W1, Z03a KoToporo cocrasiader ~ 7 r/a, pH7-8,

(cM, puc.Il)

BpeMs NpeOHBaHUg CTOUYHHX BOZ B OMOBOCCTAaHOBUTEIE

cocrasasier I-2 uaca.
&+
B 06paCcoTaHENX CTOYHWX Bozax (2 OTCYTCTBYET,

4,5.6, COpPOOMOHHHH CIOCO0 OUMCTKH XDOMCOZEpXAuMX
CTOYHHX BOZX

CopOLMOHHH{ cHoco0 3aKIpYaeTCA B JUIBTPOBAHUM XDPOM-
COZEpPEAWKX NpeABapUTENbHO HNOJKMCJIEHHHX CTOYHHX BOZ
Bepe3 aKTUBHHHE YIrons Mapku DAY.

MozKuCcNEeHne BHIIONHALT CepHO# KUcaoTo# Zo pH = 1,5-2.
Ha aKT#BHOM YIie C'cfe"L BOCCTaHaBAMBaAETCHA AO C’zaf.
TpexBalleHTHHY XPOM COPOMpPYETCA AKTUBHHM YriaesM. OuunieH=-
Eaf BOZA XapaKTepuayeTcCA BeJWUMHAOR pli=3-4 M OTCYTCTBUEM
XpouMa.

Peretepalidio COpPOEGHTE IIPOU3BOLAT cqggoﬁ Ki1CIoTOH,
oGpasyouuitca Opud sToM anvar coaepxurCz B Buze Cz2(S0)3
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Puc.Il. [IpMHIMIMANBHAA CXEMA OYMCTKM XPOMCOZEpxXamUX CTOKOB
OHOXHMUYECKHM M8 TOXNOM

I -~ ycpezHETEe Ib~HAKOIKTEND,; "2 — KaMepa CMemEeHHA; 3 = OTCTOHHMK;
4 - OMoBOCCTAHOBUTENH; 5 ~ OTCTO#HMK, 6 - COOpDHHY#l pesepByap,
7 -~ CTaBLKA NEepeKauKH



[lpy pereHepauumn azncopoeHTa ISA~HOE €AKOH WENACUBK
moAydeHHHE aa0aT coxepxur C7 042" AOHA B Bme/‘/dz(’ziq

llocsie pereHepanuy afCOPOEHT OTMHBAKT BOJOIPOBOLHOM
Boxollh uso pH = 7-8.

B KauecTBe COpOEHTA MUCIOJIB3YyEeTCA AKTUBHHHA yI'OAb
bBAY-A (I'OCT 6217-74).

CKkopocTh QUABTPAUME M 3HAYEHWA pH Ipu 0OE€3BpEEUBA-
HUY HEeCTHBAJNIEHTHOT'O XpoMa CleZyeT NPUHUMATE COTJIACHO

Tadn. 2.

Tadauua 12
Konuenrpauna (z€7% r/n  : Cxopocrs Quibrpanud, :  pH
: M/y :
Jo 5 7 2
Ao 30 -4 1,5
50 - o( 0,5 - 1 I
Lo 150 0,1 I

8. QuugeHHan Ha axCOPOKMOHHOK yCTAHOBKE BOJAA , IioClhe
KOPPEKTMPOBKY BEJIMUYMHH pH MOZXET OHIB IIDBTOPHC MCHGJEL:0-
BaHa AJA IIPOMHBHWX OIlepalui.

4,5.7. PANCDPEGUIDTPALMOHHEY CHOCO0 OUMCTKU CTOUHLX
BOX OT xpoma (o0paTHHit OCMOC)

CriocoG OYMCTKM CTOUYHHX BOZ I'uuepguaprTpanueit (odpar-
HHM OQCMOCOM) OCHOBGH Ha AX $MIABTPOBAHMM NOJL AasleHueM
yepea3 noJylnpoHuiacMue MeMOpaHH (OOpH -~ ZAUAMETPOM OKOJIO
IOOA), nponyckawuue BOLY, HO 33ACPEABAKLIMNE IUIPAaTUDPOBAH—
HHE MOHH paCTBOpPEHHHX B BOLEe COnei,

ilpollecc pasjelsieH4d pacTBOpPOB, COAEpEALMX BHCOKOMO-
JEKYRApHHE BeiecTea, MeuMOpaHaMd, KOTOpHE AMEKT [OiH
LsrameTpoM 50-2000 A, HaswsaerTcA yAbTPaddIpTpaLMACH.

IpA OUMCTKE CTOUR{X BO}N METOZaMM TuileD— 4 YIBTpa-
QUABTPNIA MOXEOQ IONYULTh NPUDPOZHYK MIR NOBTODHCIO ACIUIE-
30BARKH YACTYHX BCOLY # CRCELEGHTDMPOBAHHNE 3aTHFIHRGGA

cS
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BemeCcTBa, KOTOpHE B pAZe ClyuaeB JEeI'KQ0 YTHIM3MDPYLTCH
(cM. puc.l2)

[loBHIIEHdEe TeMIepaTypH o0pafaTHBAaeMHX CTOKOB XAO
35-40°C sHauMTENBHO YBEIMUMBA®T NPON3BOLUTENHHOCTH yCTE-
KOBOK.

JKOHOMMYHHM (€CHE OHO He HHXEe OCMOTHYECKOI'0 N8BJIEHMUA
pacTBopa) CUMTAeTCHA faBleHue, paBHOe 50 HPC/CMa.ﬂnH
runepOMIbTPalMOEHOE OOpPaCOTKM BOJH MCIOJAB3YWT IIOJAMMEDHHE
(aneTHIUELIIO3HNE , TIONHAMANHELE U ZP.) MEMODAHH B BHZE
[IJIEHOK, 00JajapuidX CeJeKTUBHOCTHK HA ONpeAcJeHHHE BEWecCT-
Ba,5~10% KOHUEHTpAUMA COZeif B CTOKAX IIPAKTHUYECKH He
BIMAET Ha CEJAGKTUMBHOCTH MeMOpaH. IIpy ¢uabTPOBAHMM DACTBO-
poB 0olee BHCOKOR KOHIEHTpDALMM CEJIMKTHBHOCTH MEeMOpAH
CHUE8ETCA.

[Jo OTHOWEGHMD K MOHAM DPA3JAMUYHHX BeleCTB CEeJeKTUB~
HOCTH nendpaﬂ xapaxTepnayeTCﬂ-

.M" Zn :"Cd - 7 }Ca }ﬂa -'-"""‘SUL;

—ANG+ =F =K+ =08 > T =M >H"
MeuMOpadH. nocr aBafiorca mupuHof#f U,4 u 1 M., oCuei
nnvHolf 20-25 M., HAMOTAHHHMM Ha OAOMHY, B NOAM3THUIEHOBHX

naxerax. CTOMMOCTE MeMOpaH =~ 2 pyO. 38 OZMH KBajpaTHHHX
MeTp.

HaMedeHH K [POMHUNECHHOMY HIPOM3BOACTBY
McMOpaHH Mapox -~ MI'A - runep@uibTpaunMOHHHE aLeTaTHHE M
JAM - runeppuapTpallMOHHHE aueTaTHHe ¥ YAM - YIBTpagHUIBLTpa-
[IMOBEHHE aleTarTHhe. XapaKTEepDUCTHKA 4eMOpaH CM. MO Taodxa,.I3.

Taonuua I5
Mapka prouanonn- 'CeneRTuB—'Cpeanﬁ : Jopucrocts,
MeMOpaHH :TeHLEOCTB, . HOCTB, CAM3METD ¢ %

. a1/(Me.CYS.) © % 'nop, :

MT'A-80 600 80 - 7513
MI'A-90 350 90 - =l
MI'A-95 250 95 - -~
MI'A-100 150 97,5 - T
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Ha /705/770 OHOE UCNOT830 banue

oacoon Ha nodnum-

. . KU OCHDBHEIX BQH
[loene n omull 3
HbIX BOHH y

=
9

[ipuMeyaHue., B onyude NpHMEGHEHHA CXEMH P,
ANA OYMCTKM o0mero NoToKa CTOKOB,

- )
IPAMEHCHHEG paccoJla H& HOAINTIKY

He JoNycKaercd

Puc.I2., [IMMHUMOMANIPHAA CXEM8 OUHCTKM XDPOMCOZEDPEAMUX CTOYHHX BOJ
METOZOM THUIICpPUABTPALMKM (3aMKByTasA)

I-HaKonuTeAb, 2 — HACOC; 3 ~ MEX8HUYESCKHH PuABTD;
4 - HakonHT™enbs; 5 - T'IlV-I; 6 - HakonuTenb; 7 - TIYy-2



[IlpozonxeHune Tadia. I3

Mapka : [pousBoiu~ : CedeKTHB-: CpezHMi °IOpUCTOCTS,
MeMOpPAHH : TEJIBHOCTH, . HOCTH, . AAAMETD %
: 1/(ue.cyr) . b .1op, :

JAN-5( M 29-58 - ~< 50 755
JAM-100 M 58-230 - 725 ¥ o5 nd
YAU-I50 M 230-690 - I25 T 25 -"-
JAM-200 u 504~1370 - I75 + 25 =M=
YAM-300 M 920-2450 - 250 + 50 KO+3
JYAN-500 M 1730 - =300 80+3

Byksa N B MapKe YIBTpa@uIBTPAUMOHHHX MeMOpaH yHa3H—
BaeT Ha T0, UYTO MeMOpAHH BHIIYCHKAKWTCA B MOKDOM BHIE.

B ranep@uabTpalMOHHHX alfnapaTax CTOKH I0J BHCOKUM
naBaeHnueM NpoTeKawi: BA0JL MeMOpaH. Ipu 3TOM 4acTh BOZH
GMIBTPYETCA CKBO3b MEMOpDAHY i MOoZ4 ZasieHueM, OJN3KAM K
aTMOCEE PHOMY, 1[I0 NPEHAXHON CUCTEME BHBOAMUTCA 43 annaparta.
ciOHLenTpMpOBaHHad 4YacThk CTORA OTBOZMHTCA M3 HANOPHHX Ka-—
MeD Yepes3 KJjallaH, peryiaMpywiuy® AaBieHMe A0 aTMOCPEepHOro.

B HacTosumee BpeMa paspa0oTaHH UYETHPE KOHCTPYKUMM
PLIe Py UABTPALMOHHEX annapaToB:

TULA PUABTPIpPECC

¢ TpyO4yaTHMHM MeMODaHaMM

¢ MeMOpaHakii, CBEPDEYTHMM B pYJIOH

¢ MeMOpaHaM#u B BUZE I[IOJHX BOJNOKOH

Acxona M3 OI:T8 PaOUTH PA3JAMYHHX YCTaHCBOK, MOXHO,
idJfi OpDMEHTMDOBOYHHX pPaCYeTOB, NLAdKMATDH O4iHY pereHepaullui
[locie 2=-3X CyTOK PaCOTH YCTAHOBKH.

4 .4, HejTpannzainsd U OUYMCTHKA KUCHOTHO-HEAOUHNX
GTOUHHX BOKL

HeTpaludaaLng M OYACTKA KACHOTAO~WEJNA4HHN CTOUYHHX
B0 x04ET OWTH OCYUSCTBJISHA CHEAYWWNMMK METOLaMM:
DeSreHTHHY, XOHHOOOMEHHEM }i 3JEKIPOXKMMUCCKUNM,
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KucroTHO-mea0UHHEe CTCYHHE BOAH 006pa3ywTCA B Ipolec-
Cé NOBEPXHEOCTHOM MEeTalN0o00paCOTKK ¥ HaHSCEHUA rajbBaHU-
YECKMX IOKDHTHHA, COZEepPEAT TAKXEe MOHH Xelie3a U THXEHX
MeTaJJIOB (LMHK, MEZAh, HHKEJIb, aXOMMHUK, KazaMuik 4 z#p.)

B KOHLECHTpaIMAX, YaCTO HAMHOI'O NpeBHaMX KOHUSHTpaAUUH
KXCJO0T,

KHCIOTHO~WEeOUHHe CTOYHHE BOAH, uMepmUe NocCIe ycpen-
HeHuAa pH<o,5 unu pH>8,5, ZoaxHH HeilTpalu30BATHCA HA
MECTHRX OYHCTHHX COOpYXEHUAX 70 pH=6,5-8,5,

Ans HelTpanMsaluu¥ CTOYHHX Box ¢ pH>8,5 uchonoabayer-
CA, KAK NPRA3HIO, CEpHAA KHCAOTA (pPeKOMEHZYETCH MCHONB3O0-
BAHME NTPAGOTAHHHX KHCJHOT, JIJINATOB NT MOHHOTO oCMEHa).

AnA He RTpanu3aLUM CTOYHHX BoZ ¢ pH< 6,5 HCHOAB3YDT—
CAd MENOYHHE PEeareHTH, KAaK NpaBHI0O, .M3BECTKOBOE MOJOKO
( pPeKOMEHAYETCH MCHNNB30BAHUE OTPAGOTAHHHX mMejoueli, 3IN0-
aTOB OT MNHHOI'O OOMEHa).

HejiTpajusanusa KUCIHX CTOYHHX BOZ, COZEpXaiiMa TAXe-
INE¢ MeTalJH, [NPOTeKaeT B ABE CTaAMM: HA NepBOR HeATpanu-

3yeTCA KHUCIOTA, HA BTOPOM — NPOMCXOAMT OOpPa30EAHME THUAPO-—
OKHCel.

TeopeTuuecKuif pacxoi MENOUHHX DPEareHTOB, HEOOGXO-
AAMHX ZJIA Hef{TpaJausaluyd HEHOTODHX MWHE DA&NBHHX
KMCJIOT cu. Taon. l4.

Tacnuna I&

-KomuuecTBO pearedra (I) AJA HeEi-
-Tpanusagun L I'. KHCIOTH

\ HpSOy: HCE  IHNG3  H3POy . HF

Pearesr

Oxucr xansuma (CaQ) 0,57 0,77 0,44 0,86 1,4

OOKHCbH KallblUA
(Ca?OH)Z) 0,7 LI,0I 0,59 I,I3 I,&5
Enxkuit Hatp (Ng OH) 0,82 I,09 0,63 1,22 2
KapOoHaT Kanpnous (CaCOa)I Jgo I1,37 0,8 I,53 2.5
KapGonar uarnnﬂ(%q;fﬁh) o,86 I1,I5 0,67 1,21 2,1
KapGonar narpus (Ma,003) 1,09 I,45 0,84 1,62 2,65
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KoauyecTBO peareHTa JOAXHO ONpeAeAATHCA C YYOTOM
peakiuii, NPOXOAALMX B yCpPeAHHTENAAX, NOJIHOT'O COCTABA CO-
Je#k, pH ¥4 T.A.

4,4,1, PeareHTHHHE MEeTOX

OUUCTKY KHCIOTHO-UNEJOUYHHX CTOKOB, KaK IpaBu—
J10, CIeZyeT BHIOJHATH H& YCTBHOBKAX HENPEDHBHOI'O HJH

IIepuozAYecKoro AeACTBUA.
InA 00e3BpeXUBAHUA KUCIOTHO-~MENOUYHNX CTOUHHX BOJ
[IpefyCMaTpuBapTCcA cleiypomde YCTpPOHCTBA:
YyCPEZHUTENS;
KaMepa CMelieB¥fA;
KaMepa peaKliuu,
eMEKOCTH ZIAs NPUMI'OTOBIBHMA ¥ XPAHEHHUA PEareHTOB;
AO3NPOBOYHHE JCTPOHCTBA;
NpHOOpH KOHETDPOJA M aBTOMASTUMYESCKOIO YIpaBlIeHMA,
OTCTORHKK ANA OCBETIEHHA OUYMHEHHHX CTOYHHX BOZA,;
YCTAHOBKA RIA 00€3BOXKMBAHHA 0C8ZKA.

Hoxne3ryp €MKOCTE KaMep peaKuuif cieAyeT HLPHHUMATH
paBHO# 30-MHHYTHOMY pPaCUETHOMY p&CXOAY BOJH C YUEeTOM
KOJM4YEeCTBA 00€3BPEXEHHHX OMAHCOZEDXAEHX CTOKOB 4 CTOKOB,
conepxamnx C7°"

O9uMCTKA KHCJHX ¥ HEHOYHHX CTOUYHHX BOJ OT KATHUOHOB
METAJJIOB, & TAaKEe HelTpaausanuad CBOCOLHOK KMCIOTH M ie-
JIOYM OCHOBaHa Ha M3MeHEeHMM MX PpH no 8-9, IpH KOTOpOM
BRIIGAADT B OCAAOK TPYZHOPACTBODHMHE CCEIMHEHMS.

PeaKuuyd HedTpanusalMy ¥ peaKiuyd B3aNMOAEUCTBMA CO-
JeH TAXEIHX METAINOB C U3BECTKOBHM MOJIOKOM ClESAYyDIME:

Ha50, + Ca (0K )2 —=Ca SOf+2 Hz0 (s0)

o 804+ Ca (0H)2 ——CaSUuf-Fe (0H)24 (51)
20uS0y+Cal(OH)s +Ca Co3 —=—20a804*Cu (OH): 005 1 (52)

2NiS0y+Ca(tH)z + faCos —=—2Ca 80y +NI(0H ),C03 1 (53)
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C22(504 )y +3Ca(OH ) —— CaSOut+2C0 ()5 (54)

{Ipn B3aMMOZEHCTBMM CEPHOKMCIHX COJ6f C KH3BECTKOBHM
MOJIOKOM, KpPOME I'MADOOKHMCEH MeTalloB, B OC&ZOK BHIAZaeT
ZONOAHUTENBHOE KOIMYECTBO I4lca CBEPX TOr'0, KOTOpPHY BH-
BHAGNAMACA IOpH HelTpaausanun cBoOoZHO# KUcroTH. [HoaToMy,
pacdyeT HEOOXOAMMOH ZO03H pearedTa Znf HepTpaiau3alud KHC-
JHX CTOYHHX B3B0Z, COZepxamdxX TaKxe COJ¥ TAXENHX MEeTaJlloB,
NPOM3BOAUTCA OO BCEM peaKnuAM. YuuTHBafg, YTO 4YacTh MeTal-—
JOB BHIazaeT B OCAaJXOK, pearupya C MOHAMH cog' Wi ¢ ofeu-
MH OZHOBpEMEHHO (EHanpuMep) MeZs ¥ HuKenb {CM. DeaKluy
52, 53), M3BECTKOBOE MOJNOKO PEKOMEHZYETCH NDHUIOTOBJIATH
M3 HM3KOCOPTHOH HeZooJoxxeHHO# H3BeCTH, YTOOH OHO Ccozep-
xano oxsospemenHo Ca(OH), ¥ Ca CO,.

KaMepa peakumy ZOXXHA OHTH 000PYAOBaHa& YCTPORCTBAMM
MEX3HUYEeCKOTO, I'MAPABJIMYECKOI'0O WIM BO3AYWHOI'O NepeMemu-
BaHudA.

Ina nozzepxadusi ONTHMANABHOrO 3HaYeHUS pH CTOKOB
KaMepa peakliiu KOJkHe OHTH 000pYyiAO0BaHA aBTOMATH-
YeCKuM pH-MeTpoM, COJOKMDOBAHHHM C Z03aTOpPaMy NLEJOUYHOIO
UK KHUCIOI'0 pearecHTa.

[N YCKOpDEHMA BHMNAZEHUA OCaZKaA PEKOMEHIYETCHA IIpe-
AycMaTrpyuBaThk nogavy 0O,l%»-ROro pacTBopa NOAMAKpHUIAMNAZE B
KOJXMUEeCTBEe 2-3 Mr Ha I JUTD CTOUHHX BOZA. [10naBaTh pacT-
BOD MOJHUaKpHEMKHZA Lenecoo0pa”H0 Ha BbhX0jE CTOKOB U3 KaMe-
DH peakKU¥u B OTCTOMHUK.

JIelibHH# Pacxoz aKTABHOI'C M TOoBapHoro IlAA caezgyertT
npuHMMaTE 10 Taox. IS.

LA CHUXehMA BIAXHOCTH OCaAKa, [0OJAyYaemoIr'o B OTCTO-
HUKE, DPEKOMEHAYEeTCH MpeZyCMaTpuBaTh AONONHMUTEINBHOE
OTCTBNBAHME B MIAMOHAKONKUTENAX B TeueHne b~l10 4acos.
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Taonuua IS.

: I A A
KoHueHTpa- : v : 3
IiMA ocajikxa,,.aKTns—,ToBap—- . BOZHOT'O pacTBopa, iA/M

r/n3 *HOI'Q, °"HOIO " _aKTHBHOM KpemocCcThrn, %

:r/u°  :E5%-HoH : : : :
. :akTHB-~ : 0,5 . 0,7 : I : 2
. cHOCTH .« : s .
. : : : . :

I-5 0,5 6,3 o,I 0,07 0,05 0,025
5-10 0,6 7,5 0,I2 0,09 0,06 0,08
10-20 0,7 8,7 0,14 0,1 0,07 0,035
20-30 0,8 10 c,le 0,I1 0,08 0,04
30=-40 0,9 II,2 0,18 0,15 0,09 0,045
40 u Buie I 12,5 0,2 0,14 o,I 0,05

[IpuMep pacuyeTa pacXxoZa KHUCJIOTH ¥ HEJOouM ZJf HeHTpanu3as

UM CTOYHHX BOZ:
llaio  Pacxoz - 10 us/q

CocraB:
H>SU, - 600 ur/m;

HCC - I00 ur/n;
HNG3 - 500 ur/xm;
NaOH - 600 Mmr/xu;

N3, 03 - 200 mr/a.
OnpezensdeM 4acoBoe KOJMUUECTBO 3arpA3HCHUH, NOCTYIaKH
WX CO CTOKAaMH

h@SﬁL-1ﬁﬂquL3'“5%%%7%P17Z%q?@*=6U%%b74;
HCE - 100/ - 100r/mrd - {0mY4 = 1000r/4,
HNG3 = S500mr/n ~500r/m3 - 10m Ve =50001/%
Na 2L ~200mr/s7 -2007/4 5 {0mVy 2000 rsy
NaOH = 600 mr/n 600/ - 10w/ = 6000r/4
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1 pacuyeta pe8I'éHTOB HEOOXOAMMO pacxoa B I'/4 uepe-
BecT® B I™3xB. I8 3TOIr0 4YaCO0B0€ KOJAMYECTBO KMCJOTH HMIK
meJoud AEAMTCH HE8 I'paMM 3KBMBAJEHT MAHHOI'O BemwecTBa, TO
€CTh

Ha SO, — 6000 : 49 =I22 r-skB/u
HCL — 1000 : 36,5 = 27,4 r-3KB/4;
HNQ3; — 5000: 63 =79,4 r-skB/u

ATOro KMCIOTH: - 228,8 r-akB/4

NaOH - 6000 : 40
Naalg; — 2000 : 53

I50 r~3kB/4

37,7 r-3kB/4

UToro menouu: - 187,7 r~3kB/4.

OcTaToOK KUCAOTH COCTABUTS
228,8 - 187,7 = 41,1 r-sks/4

Pacxon M3BeCTH Ha HeHTpanusalMp KHCJIOTH COCTaBUT
no Cal
41,1 * 28 = 1150 r/v no I00% Cal

CooTHOWEHHA MexAy PH M OGBEMHHME KOHIEHTpaNUAMHA
pacTBODPOB B I'3KB/M° M I'/M° npusezeds B Taéu. I6.

Tadauua I6
Cozepxague cepHo# : Cozepxanue uasecTy (Cal
KHCHOTH ( A2 50y ) : (6a0)
B CTOKax :
S 3 en/ud ¢  noa/ud 3 7.8 o

pH :r-sxs/u® :r/u r-aks/M® § ro/u® . pH

2,5 3,15 I55 3,15 89 11,5
2,6 2,IS I23 2,5 70 11,4
2,7 2 98 2 56 11,3
2,8 1,6 78 1,6 45 11,2
2,9 1,26 61 1,26 35 11,1
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HpoaonxeHue racxa, I6

-
Conepxanue %&8303 .Cozepxanue n3secth (Cao)
KucIoTH (7280, ) B CcTOKax:

____r___.__-..‘________.:.__—._________-;-———-———

3 . 3

pH : r-sxB/M° [ T/u ;r-akB/M° ; r/u® . pH
3 I 49 I 28 II
5,1 0,8 39 0,8 22 10,9
3,2 0,65 31 0,65 I8 10,8
545 0,50 25 0,50 I4 10,7
3,4 0,40 19,6 0,40 11,2 10,6
3.5 0,316 I5,5 0,316 8,9 10,5
3,6 0,251 12,3 0,25I 7 10,4
3,7 0,20 9,8 0,20 5,6 10,3
3,8 0,16 7,5 0,16 4,5 10,2
349 0,126 6,1 0,126 3,5 I0,1
4 0,10 4,9 0,10 238 IO
4,2 0,065 3,1 0,063 1,8 9,8
4.4 0,040 1,96 0,040 I,1 2,6
4,6 0,025 1,28 0,025 0,7 9,4
4,8 0,016 0,78 0,016 0,45 9,2
5 0,010 0,49 0,01 0,28 >
0,5 0,0031 0,I5 0,0031 0,09 8,5
6 0,001 J,05 0,001 0,05 8
6,5 0,0003 0,005 0,000 0,003 7,5
7 0 0 0 O 7

W

[Ipr 00pa0oTKEe CTOUHHX BOJ, peareETHHM METOZOM
OCTaTO4YHasd KOHIEHTpalUuUA MOHOB THAXEJHX MEeTaNN0B {Ha-

YaJbHa8A KOHUEHTpauud TAXKEAHX MeTannos 50-I100 ur/a) zas

IOBeAGHEE CTOKA Z0 pH MAKCHMANBHOr'O BHASHCHWR THAPOOKACH,
OyzeT CONTBETCTBOBAYD JNBHHHM radn.16.



Taomuua 17

—————-———-——-—-———-——-——-————-——-—-——-———-'-———-——l——-——-
pH mMaxcu*Ocrarou-;pH Ha- pH pac:lpom3-

T'UApPOOKKCE

»
L
&
L

M3JBHOI'O, HAfA KOH—-'4aza

BHIEJE-

HAA

-Mr/a

* PBODE : BeZleHMeE
. LeHTpa- odpaao*nuﬂ :pacTBoO-
113; :BQHKA :THUADPO . pUMOC-

:THAPO—:OKUCH _TH
s OKMCH .

- . -

Ce (UH )3 8,75
Fe (OH )2 8,0-9,5
Ni (0H)2 9,25.10
Zn(0H); &,0-10,5
Cu(oH)2 8,0-9,5
0q (04 )e &,5-10
e (Oﬂ)z 9,8
Co(0H)z2 -
98 (ow)2 8,4
(a /z 8,5
(a 05 8,5=9
H3 As03 2,0
CaSly 10~-10.2
Fe (0H) 3 3.6
FE (OH)3 6
RY, (5//}2 3,2
Al (0//)3 -
N3 Al Fs 6,8=7,5
3z (OH ), -
Mn (0H), -
Mn ( H), 7

0,05 ? I 6,3.10
0.3-I 7 13,5 5.10-10
0,25~ 6 - 2.107P
0.75 i3
0,05 5.2 I2-I3 I,8.I0
0,I-0,I5 5,3 Ooxnee? 2,2« IO13
2,5 7.2~ - 2270714
8,2
- 6,6 I3 2.1071%
- 6-7.7 -  2°I1071°
- 6 - g,
I6-Is - - 4107l
0,5 - - 4,8°1077
0,05 - - -
650 - - 9r10®
0,3-0,5 3,9 I#  4,107%7
0,I-0,5 3,7 8,5 I'I072%;
- 2,3 10 6,310
I,4 - - 3,2°107°€
0,5 - 8,5 4,I.10740
, - - 3,2°107%
- - - 1,9°10713
0,01 - - 1°107%°
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{I[puMep TEOpPeTHYECKOI0 pacueTa ZO03MpOBKH peareH?a.

lpu pacxoze cTouHoH BOZH Q = S50 M°/cyr, cozepzaumeit
3% cepHOit KucaorH ¥ IS r/n cepHOKMCIOTO xexesa, 1o-
HAJZ00UMTCA cHeAyomee XOoMMuecTso u3secTH S0%—HO# aKTHBHOC-
TH. [lng HeATpaausanuy
98 r/n Tpelyerca 56 r/a akTusHo# Cal0, a ana 30 r/a - X,

OTKYZa:
X =226 _19p/1
98
Ina ceasuBarua I52 r/n FeSly (MomeKynfpHHR Bec
I52) mo peaxuuu 51 Tpedyercs 56 r/a akTuBHO# Cal, a Aad

IS r/a~ 4, OTKyZA
X=_L5_.:_.5.6_.=5’5 p/n
152
CymmapHH#f Teoperudecku# pacxoxn akTHBHHE (Cal paBeH
22,5 r/n wiu 22,5 Kr/u°. Ipe I0% ~HOM U3CHTKE AKTHBHOM

Ca0 nonHH# cyrounHli pacxoz Ha I M° COCTABUT 24,75 Rr/ta.
CyTouyHnf#t pacxox arTnBHO# Cal COCTaBHT:

50 x 24,75 = 1237,5 xr/cyr.

Pacxoa ToBapBHO# M3BECTH, cozepxameid 50% aKTHBEOM
Ca0, cooTBercTBeHHO 0yZeT paBeH 2475 Kr/CyTr. HIM
2,5 v/cyr. PeKOMEHAY®TCHA NPOBOZAHTHF MSBECTKOB&HME CTOYHOR

BOZH, ZA00&BIAS M3BECTh N0 BEIMUMHH pHw=w8-9, npu KoTOpoH
BCE KATHOHH TAXGJNHX METaJl0B IIepexXoZAT B ocCanok. [adA

ZoBeneHUA pH cTOKoB ¢ 7 20 9 Hazo Ha Kaxzuit I u° croka
AononuuTensHo Bpectd 0,28 r akrusHolt Ca (001 3-31'@//‘/"’).

4 . 4,2. MoHOOOMEHHHE METOA OUMCTKHM KHCIOTHO-
NEJA0YHHX CTOKOB

OCHOBHHE NOJOXCHHUA HNPHEMGHEHHMA M pacueT MOBOOOMOHHHX
CMOJI IIpHBEIEHH B pa3zelie 4#.53.2. O(OUHCTKS XPOMCOZODE&MHX
CTOKOB.
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O4HCTKY NOPOMHBHHX KHCAOTHO-LEJNOYHHWX CTOKOB, COAEp-
xalx He Ooxee 5 MI—3KB/JI, PEKOMEHIyercs NDOBOAMTH IO
CXEME, COCTOAWEeld M3 MEXaHHMUECKOI'o {uiamTpa, PHIBTpaA 3a-
PPYXSHAOrO0 &KTMBMPOB3HHHM YI'JieM, KAaTUOHATHOTO JMIBTpA
(KY-2-8, K¥Y-23), aHMOHATHOIO @QUABTpa I CTynesm, AIA
NOrIOMEHHA aHMOHOB cnacux kweiaor (313-I0nm, AH-31,
AH-18-I011, AH-221, AH-251) ¥ QHUMOHATHOIrO QUABTPE BTOpPOH
CTYNeHK, ZAJNA NOTJOWeHNA aHMOHOB CHNBEHX KHCcHAOT (AB-I7-8)
(cM.puc. 13).

KoanuecrBo QUABTPOB 4 CXeMa ONpeZielIfOTCA B 3aBHCH-
MOCTH OT COCTaBa CTOYHHX BOZ.

[inf oOpaOOTKE CTOKOB, COZEDXAIMX CMECM KHCJIOT # HX
Cole#t, peKOMEHAYeTCA NPUHKMATE CHCAYDIME CXEMH B 33BHCHMOC
MOCTHA OT KOJMYeCTBA 3arpasHedu#t (Tracéa. I8) U nocneznona-
TeJABHOCTH pCXHMa pereHepanuu @uaeTpoB (Tacxn. I9)

Taoanua I8

CoCTaB CTOKOB MI-3KB/N .PeKOMEHAYyeTCA cxe-
. *Ma YCTAHOBKHM

-
&

CMECh CMJIBHHX KHMCIOT M co~ 1,5 MO~ DC/
ne i
To xe I1,5-5 MO=¥-K-A
-no 5~ 10 M@—N-K-A,—H-AZ
CMeCyp CHABHEY KU caalHx
KUCIOT ¥ HUX coJel 1,5 MO—-Y-DCl]

To xe I[,5=5 M@-Y—R—AI- ﬁz
N To zne H@—Y—I{—AI - OCL
= 5 - I0 'M@—Y-K—AI - K - AZ

5 MQ—Y-K-AI - 9CL

1 To xe

llpuuedanne. yo - wexanugeckui GRaBTp; K - KATHOHHTOBHH
QUABTP C 3arpyskoit uoHATOM THNA KY~2;

*AI - BHHOHUTOBHH nxrg c 3argﬁaaoﬁ MOHH~
ToM TRna AH-31, AH-22I, -251¢

OCA- QurBTp CMEmAHHOTO ACHCTBHMA.
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Puc.I3. [IpuHUMNMAABHAA CXEeMa OYMCTKHM RUCJIOTHO-NECNOYHHX ¥ XPOMCOZEPXANUX
CTOKOB METOZOM MHCHHOIO oOMeHa

I - HAKONHTENh KUCAOTHO-MENOUYRHX CTOKOB; 2 ~ HAKOMMTENH XPOMCOZEPEAUMX
CTOKOB; 3 = HAKNIMTEND 00€CCONEHHOR BOXH, 4 -~ HACOC; 5 - MeXaHHUYECKHi
GANBTP, 6 ~ QUABTD C AKTUBHHM yrieM; 7 - GANBTD KATHOHUTOBHH#; 8 = PUABTD
AHUOHUTOBHY [ CTYNEHU,; 9 - OMABTD aHUOHMTOBHH{ [l CTynEeHM.



a5

— QHUOHHMTOBH{ QMUIABTD C 3arpy3KOM
MOHMTOM THIIA AB-17;

- QUIBTD C AKTHBMPOBAHHHM yIJIEM.

Tadauua I9

Haune HoBaHue
JWJIBT DA

e
ITIL,

" Hlie
.onepauui

LI BN

: Hammenosa~ " lcnonsayeuit; OpueHTHpO~
‘peareHT Wil :BOUHaS NPO-
: pacTBop

* A0JEATEN B~
*HOCTH IIpPO-

-lecca, MHii,

I. MexaHNueCKuii
QUIBTP

2. PUIBTD C
aKTUBAPOBAHHHM
yriaeM

5. haTOHUTOBHH
WHABTP

‘4« AHWOHATOBHH
GHABTD (ANA
jiaajdeidus apno-
H0B CilibdRX
KCHOT

B3puxnenue

s s Sl s S s

UTMHBKA
(cnyck
IepBOIro
YuabTpaTa)

Bapuxie-
HKe

rerexrepa-
LA

UTMHBEA

B3pHXICLAC

Peredena=—
IGif

KucrorHo—ie-
JIOUHHE CTOKH 6
10
AToro: I6((,274)

Qunile HHEE

CTOK# 15

To xe 10

Aroro: 25(U,424)

JupneHuHe 15

CTOKHU

10%-4Hii pacT- 45

BOD CEpPHO¥

KHCLEOTL

JUMLE ELie N

CTOKH 126
186(3,44)

OU e HHE: G

C'LOKHU IS5

4f=-¥H4 pacT-

EOD e4KOIO

HAT pa 40
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ilpofoikeHne Taoi. 19.

e flauMeHOBaKuUe ' Hamuenopa-:ldcnoasaye~- :OpHEHTHPOBOU-
II: QUABTpa * HUE olepa-:MHH pearexT:Had NpoAOJa-
. : LuH .Ml pacTBOD°XMTECIBHOCTH
: : . :mpolecca , MBH
OTMHBKA OuKme HHHE
CTOKH 108
Hroro: 163(2,7 4)
5. AHNOHUTOBHY Bapuxnenne OunmeHHHE
gunasTp (ANA yaa- CTOKH I5

JeHNA aHNOHOB |
cnalHx KuUCcIoT) PereHepa~  4%—HHYi pacr- 42

LUA BOp €IKOTrO
HaTpa

OTMHBKEG OuuneHHHE 252
CTOKHM

el s B = T T S O EE T e s T

4.,4.5. INEKTPOROATYAALHUA

QuucTKa KHCIOTHO—-LEAOUYHHX CTOKOB 3JJNEKTPOKOATry-
naumet 103BONAET AOCTUIHYTH BHCOKAMK CTENEHM NPH MCXOA-
HOM BesuyuHe pH CTOUKHHX BOJ, OAN3KOM K BeanunHe pH Haua-
jJa o0pa30Bayud CuOTBETCTBYOMMX I'UAPOOKUCEH METalnoB, &
TaKkKe Ipu YCJOBMM IepeBoja B pPaCTBOP ONPEASJNIEHHOIO KOIHK—
yecTBa F»°’ MOHOB.

lcxoaHass BeauuumHa pH np¥ OUMCTKE CTOYBLX BOA OT
MOHOB LMHKA ¥ Me4M ZOJXHA COCTaBIAATH > 5,5, HNpH OUYKUCTKE
OT KaaMuf U HUKeENA 2 6,D.

OpdeHTMPOBOYHHYA YACABbHHK pacXOh METaANM4YeCKOro xe-
nesa znd ocaxuenma I I UMHKa, MeaM, KaaMHUA M HUKENA NPH
yHKa3aiHux MCXOAHHX BeJWuyuHax pH CTOYHHX BOZ COCTaBIAET
COOTBETCTsEHHO 2,5=3; 3 - 3,5 4 - 4,5 1 5,5 - 6.

ilocie 3JdickKTpoNM3a BeauuumHa pH CTOYHHX BOJ BO3pac—
'aeT HEe3HAUMTSHIBHO ¥ OOHYHO HE I[IpeBuuaeT 6.
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[Ipy ACXOZHOH Beauuuse pH CTOYHHX BOA, 2> 6, 3HAYEC-
HuEe ee B pe3ylbTaTe SIACKTPOXMMHUECKOH o0paCOTKM OOCHUYHO
He yBeJIHUnBaeTCH.

[Ipn coCapzeHMK BHIEYNOMAHYTHX YCAOBAM CTEIlEHB
OYACTKH CTOYHHX BOJ, 0T MOHOB THXEJHX METANIOB AOCTHIaeT
90-95%.

[Ipy o6paCoTKe CTOUYHHX BOX, COAEpXaAMX HECK.IBKO
HOHOB TAXEJIHX METAaNN0B, 3PPeKT HMX OYMCTKHM OT KaxZOoI'0 M3
KOMOOHEHTOB IIP¥ OZMHAKOBHX 3aTpaTaxX MeTallla OKa3HBaETCH
0oJee BHCOKMM, 4Y6M Opd 00paloTKe CTOYHHX BOJZ, COZEpxa-
IMX TOABKO OAME KOMHOOHGHT. [Ip¥ 3TOM OoOmMe pacxoZH MeTal-
18 ¥ 3JEKTPO3HEpruM Ha o0paCGoTKY BOZH 3H&YUTEJNBHO COKpa-
HapTcA, TaK KAK PacCXox MeTaJUIMYeCKOr'o xele3a, HeoOXOozZu-
MH# zafA OOpaoOOTKM CTOYHHX BOZ, OonpezenasdeTCs B OCHOBHOM,
COZEpEaHMEM B HMX KOMOOHEHTA, AJAA YZAlNE€HHA KOTOpPOro
JOIXHO OHTH 3aTpadyeHO HauOoabmee KOAMYECTBO MeTalIBYec-
KOI'0 xeJxes3a,

[N onpejelieHNs BEAMYMHH padouero TOKa, B Clyuae
HAITMUYud B CTOYHHX BOZAX HECKOJBKMX HOHOB TAXEJHX METaJ~
J0B, PEKOMBHAYETCH ONpEZeJ]IMTH BEJMUMHY ToKa ¥, HeoOXOZM-

MYp ZJA YZAJN€HUA U3 CTOUHHX BOJ KA&XZAOI'O KOMIIOHEHT&a B
OTZENBHOCTH, 0 fopMylne:

T=—— = V-L0-6-3456/t = §-Co'6-I456 > (5

rae Q - KOIMYECTBO 3JAEKTpHUYECTBA, KOTOpOE HeoO0XO—~
AMMO MNDONYCTHEP Uepes CTOYHHE BOAH AIfA
YAQJCHUA OAHOrO M3 KOMIOHEHTOB, KT

Y - OOBeM CTOUHHX BOZ B 3IEKTPOAM3Epe, M°

{q - #cxozEas KOHIEHTpAUHMS KOMIOHEHTA B CTOY~
HHX BOZ8X, I'/u3

5 - YZeIBHHE pacxoz MeTalnndecCKOI'0 XeJeasa,
HeOOXOZAMMHR Inf YZAJNEHHMA M3 CTOYHHX BOZ
OLHOT'O rpaMMa KOMIOOHeHTa, I';
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3456 = pacXOZHHE KO3QQHUUMEHT (KOJMYECTBO
KYJIOHOB 3JIEKTpAYECTBA, HEOOXOAMMOE LA
3JIOKT DONUTHUYECKOT'O paCTBOpPEEUS OZHOI'0 I'paMMa
MeTalIMYeCKOT0 Xeje3a);

q/ - pacxon CTOYHHX BOJZ, I[POXOAAMMX YEpE3
3JleKTpONU3ep, M°/c;

t - BpeMfi 006palOTKM CTOUHHX BOZ, C.

HauGoapuyo ¥3 HafifileHHHX BeJMUYMH TOKa& CYMTART palo-
qyei.

OcraTouHhe KOHLUEHTpalMM MOHOB THAXEJHX METAJJIOB uac-
vo0 npesumapr K, ycTaHOBIEHHNHEe Aif CTOYHHX BOA, HOCTYy-
Napgux Ha OCHMOJOIHYECKYD OYHMCTKY.

[fJoaToMy nOp¥ HeOoOXOZMMOCTHM OCYWECTBAAKNT ZOOUYUCTKY
CTOYHHX BOJA C IOMOMBD NEXOUHHX peareHToB (NofuenaymBa—
HHEe CTOYHHX Boz A0 pH=8-6,5) uauM cyns{uza HATpUA.

C Deasrd CHMXEHHMA COZEDXAHNA Xeje3a (.77'52+) B o0pa-
GOTAaHHHX CTOYHHX BOZ3aX HeOoOXOZAMMO BECTH HMX a3puUpOBaHKE
noclie NpeABapUTENBHOI'0 OcBeTiNeHHUA., (UOpasybiuiicA Npu
9TOM JOMNOJHMTEJIBHO OCANOK IHAPOOKMCH Xeje3a MOXHO OTZe-
JATHP Ha QUABTPAX C IpAaBUUHC-IIECUAHOl 3ar'py3Koi.

TexHoaoruyecKasa cxeMa OUMCTHHX COODYXEHHUHR, HeoOXo-
OIUMHX ZAJA 3JEeKTPOKOAryAAIUMOHHOK O0paldOTKM CTOYhuX BOA,
B KOTODHX COZEpXaTCA MOHH TAXEJHX METAajll0oB, aHAJOIrHuHa
CXeMe, MUCIOJb3yEeMOR ZAJNA OYUCTKM XPOMCOZepxauux CTOKOB.

4,5, OOe3BpexuBaHKe CTOKOB COZEpEA@UX HMOHH
TAXEJINX MET&8JJIOB

KHCIOTHO~UENOUHHNE CTOKH, COZcpxamue HOHN TAXETIHX
METAJJI0B, C LeNbo yAYUuLEHHMHA KaAusCcTBa OUMCTKH WIX YTHUIU-
3aLMM, BO3MOXHO, NpPH COOTBETCTBYDIEM TEXHUKO-3KOHOMUYEC~

KOM O0OOCHOBAHMK, BHIACHIATE B CAMOCTOATENIBHHN{ BUJL CTOKOB.
Haundonee 4acTo MJfi HOKDHTHUY LPUMEHAWTCA TaKUe MeTalual KaK

HUKeab, LUUHK, Melb, KaAMHU.
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MeTozH OOpaGOTKM ApPSIOLEHHHX MeTaJIOoB (30JI0TO,
cepelp0, MIATHHA) AaHHHMM PEKOMEHIALUMAMM HEe paCCMaTpuBa-
DTCH.

[ BHAeJEHUSA KaKUX-AHOO THIAPOOKHCEH TAXEeNHX MeTajl-
JOB BO3MOXHO HCIOIB30OBAHHE TEX X€ METOXOB, 4YTO M JAA

00e3BPEXMBA HUA KMCIOTHOREJIOYHOIO CTOKa.
Benuuuygy pH znA OcaxfeH¥A IiipOOKUCER MEeTannoB cle-

AyeT IPUHHMATH no Taoca. I8.
[locle BHCAEXMBAHMA CHAPOOKHCOU METaNJNOB CTOUHHE BOAH

CIACAYECT HANpAaBJAATDP HA COBMCCTHYK OUMCTKY C KHCJAOTHO-NC-
JJOYHHMH CTOKaMH.

XapaKTepDHCTHKY HauOoJee YacTo BCTPEYSWMHEXCHA XHMHUYEC-
KAX BEmecCTB CM.,B IMPHIOXEHHH 6.

4,5.1. OuucTKa HHMKEIBCOAEDHALMNX CTOKOE

OcaxzeHue cle.yeT NpOM3BOLZATH M3BECTHL C 00pas3oBa-
HUeM IUppooKucH. Jysme npuMEeHATs M3BEeCTHh 3-I'0 COpTa,
coJepRamymn HeZOXOoT @CaCOS), IpHM 3TOM JI0NYYaeTcs MeHee

pacrBopuMas coas Ni(0H ) (U3
OcraToyHasi KOHUEeHTpauusa Hurena I,5 - 2 ur/m;.

Jlosa pearexTa npHHEMMaeTCsa Ha I BECOBY YaCTh HUKEIA
0,8 BecoBO#t UaCTH OKHCH KANBIUA.

Bce coezuMHeHMA HMKeJA B CTOKe, KPOME pPAcTBOPOB XU~
MUUYECKODPD HUKEJNIA, MOXHO OuUMWaTH METOAOM MOHHOI'O OOMEHA
¥ METOAOM copluuu, BSJAEKTPOROATYIALMM.

4,5,2, OuCcTKa IMEKCOAEDEAMUX CTOKOE

B KauecTBE peareHTas ClcuyYeT MCI0Jb30BaTb OKUCH
Kanapuua B coorHomeHuy I,2 BecoBO# uacTil Ha 1 BeCoOBYW
YacTh LMHKA MM aMMMAYHY® BOAY B COOTHOUEHu# 2,5 - 5,5
BeCoBoj#f yacTu Ha I BEeCOBYW uYacTh. LNHKA.

OcTaToyHHE XOHHEHTpauM¥ MOHOB LMHKE IlOCJE HU3BECTKO-
BaHus npu pH9-9,5 M 00PACOTKHA B IOPU30HTANBHHX OTCTOAHU-
Kax COCTaBJIAWT S MIP/i, a INpH GCBE™JEHMM B CJOE€ B3BELICH-
HOT'O ocazxa 2 Mr/a. [IpM npuMeHEeHUM aMMUAYHOH BOZH B
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OTCTOHRHMKAX M OCBGTIHTOAAX CO B3BEGHEHHHM OCaAKOM OCTA™

*OYHAA KOHIPHTpAUMA HEXe I[[K.

PacuerHas CKOPOCTH ABKEEHEXMS BOAH B OTCTOMHMEKAX
nprHuMaercs He ocoaee I -~ I,2 mm/c.
I OYMCTKM BOSMOXHO TA&KXE NpMMEHEHUEe COpPOLMOHHOIO
MEPOJZ8.
4,5.35, O4dcTKa MeABCOZEepXAmMX CTOKOB

OuucrKa NOPOMHBHHX CTOYRHX BOX OT MEIH NPOM3BOAMTCA
rameHoli M3BECThD, HEOOODSESHHHM AONOMNTOM MIM CHOCOOOM
eMeHTalMM Ha AIDMMHMEBOJ MIM CTA&NXBHOR CTpYXKe.

Pacxos 43BeCTH HOPAHHMABTCH M3 pacyera 2 MI' KTHB-
Ho#t Ca0 Ha L I Mezu.

Bpeus npeOHB8HMR CTOK& B KaMepe pEaKIMM He MeHee
15 MMH.

OrpaCoTaHHHE pAacTBOPH BO3MOXHO 0o0paldarTHBATh pPEAreHT-
HHM METOZOM IpM KOHLUeHTpauuuy Mend He Oonee 10 r/i.

OyncTKA KOHLEHTPHPOBAHHHX pacTBOPOB, COZEpPEAMUX
MEZb, METOAOM LEeMEHTALUX NpeAYCMATPAsaET KOHTEKT C MeTal-
JINYeCKOR CTpyxKO#, CMeleHEHe C peareHToM, KOHTAKT C pea-
MeHTOM, OTCTauMBaHKWe. [[0CTIeé OUUCTKM B CTOKE MOEET OCTaTh-
cA S0-I00 mMr/zn Mesn, NO3TOMY HEOOXOZHMMA €ro AOOYKUCTKA
peareHTHLM METOAOM MJIM CMEmEeHHWEe C KKCIOTHO~WUEJOYHHM CTO—
KOM.

Pacxoz mMerannundecko#f crpyxku I - 1,5 BecoBOi 4acTH
Ha I BeCOBYW 4acThr MenH.

[IpoAonxuTeNBHOCTS KOHTAKTa CTOYHOM BOAH C MEeTalNan-
YyeCKO# CTpYXKo# 5-4 uyaca,

Pacxon I0O4-Horo Ca0 Ha ZOOUMCTKY (nocle lieMeHTaluu
MEZIM) OT Xejle3a, aJWMHUHAA, CIEXOB MACJNa COCTABIARET
250 r Ha I u° cTOuHOH BOZH.

Konu4yecTBO BHIIaBmero ocazaka 98%—Hoi BISXHOCTHM COCT&-~
BUT 2-3% 0T 00pEcMa CTOYHHX BOZ. IQWEKT 3azepAUBAHKA
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Meau 80-90%.

CoeauHeHHUA MEH B CTOKE MOXEC TAKX6 y/jaANTH METO-
AOM HOHHOr'o OOMEHA& H METOZOM 8SACOpDOIEM HA CMEmMAHHOM
COpPOOHTE yR AD.MGTOXOMH.

4.,5.,4, OuHCTKA CTOYHHX BOX 0T QTODEAOB

O4MCTKA CTOYHHX BOX 0T QTODMAOB MOXET OCYHECTBAATH-
CA PEarcHTHHM M JJEeKTPOXHMHYEGCKMM MOTOZAMN.

OuuCTKYy peareHTHHM M6TOAOM CTOUYHHX BOA OT @TOPNMAOB
CAeZyeT OCYWeCTBAATHI NOPEBOAOM (QTODMZA-HOHA B MAIOPACTBO-
pUMHE B BOlEe COGAMHEHHMSA, BRNAZADEEe B O0CaAOK.

(pu BauanbpHOM XOHIeHTpamuu Goxee SO MI/a OUMCTKY
NPpOM3BOAAT B ABA 3TAalNa.

Ha nepBOoM 3Tane CTOYHHE BOAKW OGPAGATHBADTCA M3BOCTHD
npa pH 10,5 - 11, ¢ noBezneEmeM 0CTaTOWHON XOHIOHTpPAIMK
mo ¢ropy zn0 20-40 Mr/a. [Ipd aToM B 0CAZOK BMIAAA6T Ipe-—
uMymecTBeHHO §ropucTuii xamsumgt - Ca% .

Ha BTOopoM 3Tane CTOYHHE BOZH, cozepmamme 20-40 Mmr/x
¢ropa, oOpaldaTHBANTCA CYALPATOM annMUHUA, pH CTOKOB
A0JIXHO OHWT® 4,5 - 5,5.

HeoOxoznuMana Z03& M3BEeCTH B mepecuere HA Cal Ha
I- M 3Tane cocraBiaseT I,5 Mr Ha OZMH MI' (TODHA-KOHA
(c #u30HTKOM Ha 25%).

HeoOxozuMas 7038 CYABJATA AIOMMHMA HA 2-M 3TAINE
cocraBaseTr 40-50 ur/ur ¢ropuza,

BpeMA KOHTaKTa CTOYHHX BOZ C M3BECTHD He MEHee
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IS uua, ¢ cyardaToM SNKMHMHHMA - He MeHee 20 MHH,

BpeMA OCBOTIOHMAM CTOUMMX BOX Ha I~M 3Tane - 2 uaca,
Ha Z2-oM - 4, [locae ocBeTJeHMAs H8 I-M 3Tane CTOYHHE BO-
IH Toxxucadior cepHo# kmcxnorod no pH 4,5 - 5,5.

Op ucxonHO¥ KoMUeHTpalMH (TOps, HO MpPEBHEANNSH
30 ur/n, Bo3MoxH& 00padoTK& CTOUYHWX BOX B OAHY CTYIEHS,

Ussneyouue JTopa N3 CTOKS MPOXYCMATPHBAET yCpeAHCKME

CTOXA,CMCHONNEG Or0 C H3BOCTED, KOHTAKT, M3BICHYCHNC US
croxa (Qropucrorc Raabuma(I-H aranm), NOAKKCIGHHE, CMCMCHNE
CYOKA C CYXIPATOM SADMNENS, KOHTAKT, H3BIOYOCHHG N8 CTOKA
oOpaSYDROTO 0OAXK3, Hefirpaxksanua cTora (2-ff aramy.00%eM
OCAAKS 3ABNCET 0T KOHNGHYDPSUXH (Qropa B CTOKAX K MOXET CO-
cTaBxATh 70 126 or xx o0®ena.

Q0peM ocazxa cocraBiaferT okKoilo I2% oT o0peMa CTOKAK.

B cayvae 00e3Bp6XMBAHMA OTpaCOTAHHHX PACTBODOB ILIA-
BEKOBOM KHUCIOTM OYMCTKY CAeZyeT NPOM3BOZMTE M3BECThI-
nymoEKol um 20%~HHM PACTBOPOM H3BECTKOBOI'O MOJOKA.
Iponecc Helrpanu3andy OTpaCOTAEHHX pPacTBOPOB HAET C
nandoxsmuM apgexToM np¥ pH = II - Il,3. [JoBHmEHKHE KM
DONEXOHMO® YKA38HHHX NpeAeNOB BEJIUUYMHH pH bezeT K NOBH-
HONKN COxepxaHua ¢Topa B OCBETIEHHOK Boxe. Peakrtrop, I'ze
NPONCXOZANT HefiTpanusaldsd KUCHOT, AOJEEH OHTH O0f34TENABHO
000DPYZOBE8R MECTHOR BPHTAEKO#U BEeHTHIRLHUEH.

[IpM peareHTHOM METOZE COZSPXaHHMEe QTopa B BOAE NOCIE
OYMCTREM cocrasase?r 1,4 Mr/i.

JOGXTPOKOATrYIASKA

JASKTPOKOATYAAIMD $TOPCOLE PRARMX
CTOYHHX BOJ I[eaeCo00pasHO OpPHUMEedATH IIpH KOHUEHTpAalKH
¢ropuzoB B croke Be Ooaee I0O mr/i.

[Ipm Gozee BHCOKMX KOHLEHTpaluAx PTOpAZOB OUHCTKY
OCYRSCTBIADT B ZABS CTYNEHM: Iepsad = 00paCOTKA M3BECTHD
¥ BTOpa&R - JOOYMCTHE METONOM 3JNEKTpoOKoaryiasuuu, llpu
9TOM NCXOAHSH BeJWuyMHA pH CTOYHNX BOJZ, N0 LaHHHM Boxpreo,

86



LOJXHA COCTaBJAATE 5 - 3,5. JNEKTPOAN3 INPOBOAAT NpH
NJIOTHOCTHM ToKa 0,5 - 0,7 A/nnz.

OpMeHTHMDPOBOUYHNE pACX0h MOTANIUYECKOI'O AJNMUHMA COC-
TaBafAeT 8 Mr/an ¢ropa.

Inf npefxoTBpameHUA NAacCUBALIAM AJNMHMHUEBHX 8HOAOB
CTOYHME BOJH RoNxHH cozepxaTh I00 mr/n xJopuzr-uoHa.

C aTol Ueabh ZNA NOAKMCICHUA CTOUHNX BOJ IOCJHE INEPBOK
CTYN8HK MX 00paOOTKM PEKOMOHAYETCHA IDUMEHATE COJNAHYN
KUCAOTY .

[locnie 3neKTpPOKOATYAAUMOHHOR OCpaCOTKM CTOYHHE BOJIH
[OCTYNANT B OTCTOUHMK IJIA OCBETICHUA (BpeMsa OTcCTauBa-
HAA 4 yaca).

OcBeT/NeHHHEe CTOYHHE BOAH copzepxar 0,3-1,5 mr/n §ro-

pa ¥ 0,3-0,5 ur/n anouuunf npy pH =7-8,5.

4.,6. OOOpYyZOBaHMEe, apMATYpa ¥ TPYOONpPOBOAH

AIA BHOONHEHMNA BCEX TEXHOJOI'HMYECKHX onepauudii HeoO—-
XOAHMO pacCy4dTaTh M OOZAOOPATH COOTBETCTBYNIEc 00O0pyZLoBa-—
Hue,. [lo Ha3HaueHMD O0OpYZOBaHHE NOApa3neAAeTCA Ha:

HakondTeny (yCpeAHHTENH), CMECHTEJH KamepH peaxuui,
OTCTOliHNKMA, pEaresTHOe XO03A#CTBO.

4.6,1. Haromxrenx (yCDEAHHTEJH)

dazaueid HaKondTend ABAAETCHA HAKOMNEHME OnpelielIeHHO-
I'o 00beM8 CTOKOB MJA BHDABHABAHMA MNOCTYNAKNEMX CTOKOSB
0 BPpeMEHM ¥ no KoHUeHTpalun (YCpeZHEHWE KOHLEHTpAUMK).

O0peM HAKOMUTEJNR ONpeAeNfieTCA B COOTBETCTBMHM C Ipa-
GUKaMH NPUTOKA CTOYHHX BOA M KOJAEeOAHUA KOHUEHTpPaUKH
3arpA3nenuit B HMX. [Ipy OTCYTCTBMM Ipal¥KOB ZAOMYCKaeTCH
o0peM Haxonurede#l ONPELCJATDH II0 KOJNAUECTBY CTOMYHHX BOJZ,
nocrynapuysx B TevyeHue ozHol cmerH (CHuIl O-32-74,n.7.39).

Yiucio CeKUnid HeOoOXOZkMO NpUMHMMATE HE HEHee ABYX,

(o06e padouue)
[lepeMemmnBaiue CTOUYHHX BOZ B YCPEAZHMTEAAX ClELyeT
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OPOAYCMATDKBATD C IIOMOIBD CXATOI'O BO3AYX8, MECXSHHEYCCEKMX
MEHANOX HKIM HA&COCOB,.

Pacyer 4 KOHCTDYMPOBAHME® YCPEAHHKTOJAR CHEIYOT BH-
[NOABATH B COOTBETCTBHM C m.7.41 raasu CHull [I-32-74.

JlaBneiHe CxaToro BO3Xyxa, HeOoOXOZHMMOe AAR [IepeMomM—
BaHKA, ONpeAeNAeTCH pacuYeTOoOM.

Pa3MesaTh YCPGAHHTENH CIGAYyEeT, Kax NpaBano, B MO-
MEMOHMM CTAHUME HEUTpPAIK3AllHM,

Hcnonr3oBanEne NEepPEKpHTHA HAKOMNMTEJd ANA pasMemeHus
000opyAoBaHif sanpemaercd, Kaxgu#i ycpeiHUTENd AOIXREH
OHTE O0OOpPYZOBAH YKA3QTOCJNfIMA YDOBHfi, AHNXaTEIBHHMR TPYOaMN,
IpE NepeMeEVMBAHHK CEATHM BO3AYXOM - -BHTAXHOM BEHTRIALNGH.

4,6.2. Cuecurens

CMecHTellbHHE YCTpoH#cTBA NPHMEHANTCA AAA OCHCTPOrO H

paBHOMEPHOI'O pacnpeXeleHMA pearcHT0B B 00paldaTHBAEMHX
CTOXax.

Pacyer CMECHTGIBHHX YCTPOHRCTB H MX KOHCTPYKLND
cIeAyeT HNpUHKMATE B CoOorBerCTBHM co CHml [O-3I-74
n.6.51-6.60.

Konuuec?B0 cuMecHrene#fi ZoaxHO OHTH HEe MEHee JABYX
(o6a pagouue).

[IpozOAXATEABHOCTP KOHTAKTa CTOKOB C pEAreHTaMH CHO-
AyeT npuakMarhs 5-I0 MME ZAOA KMCIHX K EEIOYHHX CTOKOB M
He MeHee 30 MMHE AAA CTOKOB, COZEepEAKMX HOHH THXEIHX
METANI0B. ABA YCKOPEHHS BpPeMOHH N6peMEMUBAHMA BO3MOXHO

MCHOJb30BaHUE alNapaToB C BpPARANMEMCH MATHMTHHM NOXEM
runa ABC ¥ BA-I00. AmnapathH BA-I00 MOXHO HCHOIBB0BATH

TaKxe JJIA NPUrOTOBIGHUR H3BECTKOBOI'O MOXOKA.

[lp# NpoOM3BOAMTENBHOCTE yCTAaEHOBOE A0 100 M%/cye
PEKOMeHAYETCA NPUMEHATH MEXAHMUYOCKOe NepeMemuBanEe. Ipx
goabmel#f NPOM3BOAMTENBHOCTH IICPOMOEEBAHHEG B CMOCHNTOANSX
I'MIpAaBAMYECKOrO THINA , MHIN HEeIIoCPeACTBEEHO B NOA&—
puux Tpyocomposozax (n.6.52 raasu CHml [-3I-74).
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[Ipx DepeMemMBAHHE CTOKOB C pearcHTaMM CxaTHM BOSAY-
X0M 0aplOOTRpOBaHME NPOH3BOAMTCA B TeycHMEe S~I0 MuH.
Pacxox Bosxyxa cocrasafer 0,2 & Ha I X croxoB B I uEH,

KoHC?DYXUNA CMECHTEJR He AOXXH& JONYCKATH BOSMOX-
HOCTH OCAxJieHMSi B8BECH H DGAr'éHTOB, BBOAMMHX B BHJE
CycHeH3Mfi, H HaCHEGHHA BOJAH Ny3HPHEKAME BO3AyXAa.

4.6.3. KaMepH peaxmusu

KaMepu peakid¥ NpezHasHauYeHH ANA 38BEPNOHHR DPOAKNRH
3arpAsHeHMi, AMEDWMXCA B CTOYHHX BOZAX, C pPEaroHTaME H
00pa80BAHMA XIOIHSBE.

Npu pacxozae cTOKoB A0 15-30 M°/u x mepmozmueckolt
CxXeMe, KaMepH peakKind¥ OCHYHO COBMGHADTCH CO CMOCHTOXAMN,

OOneM KaMep peaKlid¥ CIeayeT DACCIHNTHBATE HCXORAA N3
BPEMEHH Tpe0yeMoro Aad SaBepHeHMs XHMHYECKHEX DoarKmui.

KOHCTDYKLMA Kauep peaknud ROAXHA OpeZOTBpARATS BOS—
MOERHOCTH BHIOAACHHA OCAZKA.

B KauecTBe KaMeép pearn¥d BO3MOXHO MCOOXH30BAHHS
BAXPGBHX KaMep XJA0onbeoOpasOBaHHA, NDHMOHAGMHX B CHCTOMAX
IOATOTOBKE BOJH.

4,6.4, OTCTOMRMKN

I. OrcTolHMKH npepHasHAYEHH AASA BHAGAOENS M8 o6pala-
THBACMHX CTOKOB T'HAPOOKHMCEOH MOTAANOB COBMOCTEO C APYIAMN
JJIOMGHTAMM 3arpsasHeHHRA.

KOHCTDYKTHBHO OTCTORHMEM MOI'y? OHTH BODTMKANBHHMK
HJIA POPDH3OHTANRHHME. JIORYCKaeTCA IpHMOHEHHNE TOHRKOCIOM-
HHX OJOKOB.

YHCIO OTCTOMHMKOB HAaZNexXMT IPDHHEMMATH HO MEHEEE ABYX
(o0a paGoumne).

Pacuer OTCTORHHMKOB CIGAYET BHIOAHATH
B coorBercTBMM ¢ rxasoff CHull [I-32-74,
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CpezHAS CKOPOCTH ZBMECHMA BOAN B OTCTOXAHULE OIIpe-
IeNAeTCA Na00pATOPHHM INYTeM B 3aBUCHMOCTM OT XapaKTepa
ocejapiet B3BECH.

InA OPMEHTMDOBOYHHX paCUYETOB JONYCKAeTCHA IPUMEHATSH
CKOPOCTH ABHXEHHS BOZH B OTCTORHMKE B 3aBMCHMOCTHM OT

KONMYeCTBa B3BOMEHHHX BeueCTH:
LA BOJL C COZlepxaBMeM B3BEHeHHHX BeliecTs Qonee

250 Mr/n - 3-6 MM/c;

AAA BOZ, HE coiepxamux I'MApoorucH - I-2 um/c.

CropocTh BHOaASHUA B3BeCH ((/g) NprBezena B Tacdn.l20.

Tacanua 20
Bspeme nHHe. PH3NuUeCcKut . Ho MM/C, NDH 8 BOZH, °c
' AuaMeT .
BeuecTba ;nacTHuE uy ¢ IO I5 20
'appoorkncy 0,005 0,2
0,005-0,015 0,25
0,1 0,23 0,26 0,3
Menxult 0,04 0,82 0,94 1,06
feCOK 0,05 I,23 I,41 1,6
0,06 1,84 2,12 2,39
0,07 2,51 2,88 3,25
0.09 4,14 4,77 5,67
YacrulH 0,1 5,12 5,88 6,63
#33oCcTH 0,2 17,11 18,76 20,42
0,3 28,31 29,96 31,62
0,5 50,71 52,36 54,02
KEpyoxs it 0,6 61,91 63,56 65,22
necox
0,8 84,31 85,96 87,92
I'pasuit I 106,71 108,36 110,02
1,5 162,71 164,36 166,02



[Ipozonxesue Tadn., 20

Bapepe BHHE. QUaNHUEeCKUM E 0
BemecTBa . Z4amerp : do MM/C, OpA BOZH, "C
1,75 178 178 178
H ’
435844 2 190 190 190

Koaiunuesr (ol ), YIATHBAMUHUK B3BEUMBAKLEE BIMA—~
HyMe BEeDTUKanibHO® COCTaBJAWiEed CKOPOCTH NOTOKA B 38BUCU-
MOCTH OT COOTHOUEHMS ANUHH OTCToHHMKA (L ) K PIyGHHEe

(H), cnenyeT {IpHHMMATE

A 1,33 1,5 1,67 I,82

BHCcOoTa HEeHTpanbHoro crof npuhumaercsa 0,3 - 0,4 M

Ina 3azepxaHua BC.JAHBAKEMX BEWECTB A BHPABHUBAHUA
NOTOKE B I'OPM3OHTANBHOM OTCTOHHMKE YCTPAKBANTCH Iiiasapune
ZOCKHA, Buasnmapuyecs Hajg yposHeM Bogd Ha (0,I15-0,2 M ¢

sarayoneruex 1oz sozy Ha 0,4-0,8 u.
PacCcTofHME OT AOCKM X0 BXOAHOT'O OTBEPCTMA HAM X0J004&

npuexMacsTca 0,5 M, a or BuxOzHOro - 0,2 .
Torza o0vaa AJAMHA OTCTOMHMKA OyZLETe
.~ + 0,5 + 0,2 + 2B,
rze B - wuupuHa pacnpezejMTENBHOr'O JNOTKAa, OTCTOMHMKAE, M

I'opU3OHTANBHHE OTCTOMHUKH DEKOMOHAYETCs BHIIONHATEH
C INUpaMUZANBHEM MIN KOHWYECHHM ZHMUEM C YIVIOM HAKJIOHA

HEe MeHee 450.
OCneM 30HH HAKONJEHMA M YIJIOTHEHMA OCAZKA \\/3 4.

onpezenseTca N0 Qopuyne:

_24B(C,-C2 )T
\N&¢ﬁ-‘2 dJr 2 , (56)
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rge C; - cozepxaENe B3BecR B BOAe, nocrynapselt 3 ororof-
HNK, C YUeTOM B3BONCHHMX DOATCHTOB, MI'/X;
02 - COAepxXaENe BSBECH B BOX6, BHXOAANOA NS
0PCTOHEBMEA;
I - noproz paGoTH OTCTOMHHEA MOXXY UNCTRAMN, O¥T;.
A - pacueTHHH pacxox BOAH, M°/u;
§ - KOEIGHTPANNA YIIOTHOHHOI'O O0CAXKa, MI/a
~ 20 000
BraxHOCTH OCajEa NpREEMasTcHE W = 98 - 99,5%.

4,6.5. TorkocxofiHHC OTCTOHHHKENM

JMOHbECHNE® BHCOTH CAOH OTCTAMBAHHKA NO3BOAAOT CHM3HTD
TYPOYIGHTHOCTS NOTOKA, BCIGACTBEH 4Yero COKpPaAmAeOTCH BpoMi
oTCcTaBBaHUA, HamOoxee panmoHanbHO#f CXeMOR BSAEMHOIO ABN-
XeHMfA BOZH H OCAAKA CUNTAETCA NPOTHBOTOYHAA, {IPM KOTO—~
po#t BHZEJNGHHHR OCAROK YZAAXA6TCA B HANDABAGEHM, LIDOTNBO-
NOJNOXHOM ABUEEHHD padodYero HOOTOKAa.

Pacyer TOHKOCHO#HHX OTCTO#HMKOB NDOHSBOAMTCA CX6XAY-—
DEMM 00pa30oM:

[LIoWaAs IONepeYHOI'0 CevYeHUd NOXOYHOI'C NPOCTpPAHCTHEA

() onpegzeasercs mo fopmyxne

@
W = Y

(57)

rae
@ - pacxoa CTOKOB , M°/u;
Y - ckopocts moTOEKA CTOYHO# BOAH B CEKIHAX TOBKO—
ciofftioro orcrolEMKa, M/49, NpPEEMMaeTCH paBHOH
I0Ho.

Bucory momo4yHoro npocrpascrBa (H) pexoMeHAYeTCA
npuHuMaTh I-2 M, BHDMEY - [0 QOopMyxHe
B = w (58)
H
yroa HaxmoHa HOMOK - 45-60°.
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Heo0XOAUMOCTD NPOAOIXUTEIBHOCTH OTCTAUBAHMA onpejc-
JAeTCcd 00 QYopMyae

-t (59)
BGOO'UQ

Ize /Zc - BHCOTA CEKUMM~-NpUEMMaeTcA paBHOH 50~L50 M.
La¥HA NOJOYHOIrO IIPOCTpaHCTBa ONpeAenAeTCA IO fopMy-

AsK-t-V (60)

Je

rze
K - xKoadduuuenTr sanaca paseds I,I-I,5.

O0masg CTPOMTEABHAR AJIMHE TOHKOCNORHOro OTCTOHHMKA
CEISAHBARETCA M3 JAJAMHH BOZOpacCHpeZelHTEIBHNX M BozocGop—
HHX YCTPOACTB ¥ IAMHM IMOJQYHOI'0 HPOCTpPAaHCTBA.

O6peM HIOBOH uUaCTH OTCTOMHMKA W onpezeageTcs Ino

Qopuyne
_ (e =(t) G 100
W == p) P

rae
Co - HavaJbHAA KOHUEHTpAlLUA B3BENECHHHX BEemEeCTB B
CTOYHDHA BOZEC;

Lt - KOHUEHTPAlLMA B3BEMEHHHX BEWeCTB B OCBETIEeHHOM
BOZE:

B - pacueTHHH Pacxoj CTOUHNX BOA;

J - BJI3QXHOCTD Ocaﬂxa 9 ;0 p
VY
oe = [IXOTHOCTD OC8AK4.

LIMHY [OOJIKM pPEKOMEHAYETCA NPUHUMATE B npezenax
I-I’S M.

4.6.,6, BepTHKaNbHHE OTCTOHHUKM

[lnowans oTcTofHOM YACTH BEPTHUKAJILHOI'O OTCTCUHHKA
(fp.q ) cuenyer ompezenaTs mo gopuyie

fo =2~ Z (62)
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rae Q - pacueTHH# pacxox, na/c;
Up- cKOPOCTH OCAxZOHMA 4YaCTHL, M/C;
Z - Kosdduumuenr, npUHMMacMHH B 38BMCHMOCTH OT
OTHOMEHMA ZAuaMerpa orcroinmuka (l[) X ero pa-
doue#f Bucore (H)

L2 o7 :1 :I5 : 2 .25 3
Z L3 : L37E 15 i I,65: 1,93 :2,25

[IpORONRXUTEIBHOCTE OTCTAUBAHUA AN CTOKOB, COAEGPXAMUX
I'MPOOKKCH METalloB, ClAeAyeT NPUHUMATE HE MeHee 2-X ya-
COB., KOHCTPYKTHBHHE D&3MEpPH clieZyeT MNpPUHHMATh B COOTBET-
ctBuu ¢ raasof CHul [-31-74,

O0meM 0CaZ0YHOf# uwacTu oTcroiinnka (W ) ompepeaseT-
CA MCXOAA M3 BPOMSHE BAKOIIEHMA ocazxa, OC dopmyne

W = &C(M -Mz)
d”

rae () - 06pSM LOCTYNANEMX C"OYHHX BOA, M°/u;
t - BpeNs yONOTHEHHMA OCazKa, Y;
M, - HavanbHAS KOHLEHTpaLUKs B3BEMEHHHX BEMECTH,
NOCTyNani¥X B OTCTOMEMK, I/M°;
M2 - 70 xe KOHEUYHaf KOHIEHTpauusd, T/M°;
0" - xomnenTpaukd ocazxa (OpPUEHTHDPOBOUHO MOXET OHTBH
npuBsTa or 5000 zo 20 000 r/w°).

4.6.7. PearentTHoe xo03s#CTBO

PeareHTHOe X03f#CTBO CIYXUT ZAJNA XpaHEeHuA, NPUIOTOB-
IeHHA B NOZAYM pPaACTBOPOB pearcHToB. XpaHEHHE 3anacos
peareHTOB CAeAyeT NLAHMMATH He MeHee ueM Ha 7 cyTok pado-

*H,
MecAuHHi 3anac peareHTOB AOJXEeH XPAHMTHCH H& LEHTe

pPaNBHOM CKISZE.
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B uUexAx ymMeHBUEHNA NPOTAXEHHOCTH DEareHTONPOBOZOB
M APpyTHX KOMMYHMKaAUM}i YCTAHOBKA ANA NPUIOTORBIIEHUMA pacT-
BODOB peareHTOB ZAOJXHA Da3MEuaThCA BO3MOXHO OJHUXE K
COOpPYEZEHMAIM, B KOTODLX NPOM3BOILHUTCA 00pAa0COTKA CTOUYHHX
BOZ.,

XpaHeHME 3anacoB TBEPAHX CHRIYYMX DEeareHToB INpeny-
CMATpHBaETCA B T&pEe-—IOCTABKE.

XpaHeHVe BOJHHX pacCTBOPOB PEareHT0B, pPaCXOyeMHX
B TeYeHMe CYTOK MIM CMEHH, NpegycMaTp4BaeTCA B pacxoi—

HHX Oakax.
[lp¥roroBieHNe BOJHHX PaCTBOPOB peareHTOB OCYHECTBJIA-

eTCA B EMKOCTHX, ![ApEeAHA3HAUEHHHX TOJABKO AJAA AAHHOI'O BHjJA
pearesra.

OCHOBHHE TEeXHNUECKHEe XapAKTCPHUCTUKH NpHMEeHACMEX
peareHToOB CM. B TNDUJIOREHHAHU O.

[lojaua peareHToB ¥13 03KOB NPUI'OTOBJEHMA pacTBODOB
B pacxojHHe OakKy MOoxeT OHTH KaK [0 CaMOTeuHHM, TaK M IO
HamopHHM TpyoOornposBozaM. [Ipm 3TOM, CBOOOAHHIK HaNOp H&
U3AMB cleayeT npuHuMaTh 1,5 - 3 M CcTOJN03a XUIKOCTH.

L03UpOBaHNe peareHTOB MOXET OCYWEeCTBJIATHCA KaK CaMo-
TOYHHM CIIOCOOOM, C [IOMOUBY PE3JNUYHOI'O TUIA LO3&TOPOB,
TaK U HanopiHbM - C [HOMOEBHN HACCCOB—-Z03aTOpPOB.

CileayeT npeaycCnaThUBATE BO3MOXHOCTE INPOMHBKKA bCEX
peareHTon;0B0.408.

O6opy..0obanue, TDPyLONpPLBOAH, apMaTypa i npuOOpH,
I1pe,iHasHauelHHe AJy., arpeCCUBHHYX peareHToB, AOJNXHH OHTH
B KODPO3MOHHOCTOUKOM WMCIOMISHUM.

A4 TpaHCIIOpTilpOBakiiad BOLHHX pacTBOpOB, NDAT'OTOBJIEH-
HBX M2 TBepPAHX M CHIIYYIIX pearceH10B (CTPOATEIBHOM U XJOp-
HOo{X KU3BeCTu), peareHTOlpoBOZL AONLHH BHIOOJHATBHLCA M3 Tuyo
IxaMeTpoM He MeHee &40 uu.,

LA NONHOTH 00E3BLEXMBAHUA CTOYH:X BOA pearelLTHOe
X03HWCTBO AOJNKHO OKTL OUODY.OBAaHO HAZExHHMI! CpeACTBaAMU
aBTOMaTH3alMM, 00ecCleurBawLML! NOCTORAHHY K OeClepeQoi-

HYD NMoZxaqy peareHTnB HarzJjexamerc Kayecrsa M B He 00XO AHMOM
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KoJIM4ecrne ,0e cne peOofHOCTE NEpEeMOMHBAHKA DEATEHTOB CO CTO-

KaMy, CHPHAJNIM3ALHND B CHYyYASX HApDYMOHHA HODMAABHOI'O POXEMS
paOoTH COOpPYXEHHIl, BOSMOXHOCTDH ZMCTAHLHMOHHOr'O YIpABAGEMNS

¥ IIyCKa, KCHTDONP NpoLecc8 OYMCTKM 1O NORASaAHHAM HNPROOPOB.

4.6.8. Pacuer 318 KTPOKOATYASTODA

{Ipn pacueTe 3NCSKTPOKOAryAATOpPA CAEAYET OIpPeAETHUTH
IIoJNe3HNHA 00BEM, OOLYL IOBEPXHOCTH M KOJHUYECTBO IA6KTDO-—
ZI0B, KOHCTPYKTHUBHHE pa3MepH, YUCAO 3JIEKTDOKOATI'YyIATOPOB M
BEJIMYMHY TOKA B 3JNEKTpUUeCKo¥ uenu. IIpy 3TOM OCHOBHHMH
MCXOLHHMKM IIapaMeTpaMy ZANA pacyeTa ABAANTCH:

pacxoZ CTOUHHX BOX;

KOHUEHTPalUsA WEeCTUBANEeHTHOI0 XpOMa ¥ HOHOB THAXKGJHX

METAaJJIOB B CTOUYHHX BOZAX,

NIOTHOCT . TOKAa;

3aZaHHO0Ee BpeMA 00pal0OTKM¥ CTOUHHX BOJ.

HonesHu# o0BeM aneKTponusepa (00BEM CTOUHHX BOA
MOCTORHHO HAXOAAMMXCA B 3JIEKTpPONU3Epe)

V=91 (64)

ils q/ - pacxoX CTOUHHX BOX, NOCTYIAKUHX B 3IEKTPO-
m3ep, M2/c;

T - sapaiHoe BpeMs 00pPaGOTHM CTOYHHX BOZ {PeKo-
MEeHZYyeMOe BpEMs OOpPaOOTKM CTOUYHHX BOA
= 0,55 MHHYT)

BenwyiuHa TOKa, A, NPOXOAAWEr'O Yepe3 3JNEKTPOIM3ED,
pacyMTHBAETCA N0 Qopuyne:

T=2=V- L, 20/t =g Lo 11120, (65)

IAe @ - ofuee KOAMYSBCTBO BJIECKTPUYECTBa, KOTOpOE
HEeOoOX0UMO NPONYCTUTH Yepe3 oﬁgen V’ua CTOY-
HNX BOZ Ui Mx ouuctkd ot Cz °T, xu;

Fidé

4
{p - uCXoznBAA HKOHLEHTpalUA Cz6 , T/u°;
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11120 - TeopeTnueckoe KOIMYECTBO 3NEKTpMUecCTsBa,
Heo0X0[4MMOe ZLJAA BOCCTAHOBAGHMA Ir [’@6"'311.

OOwas MOBEepXHOCTP &HOZHHX IIACTHUH (ua) oliperelfdeTCA

1o gopuyne:
5 :-_a’—, (66)

rue d - DPaCCTOAHME MEXJy COCEAHEMM 3JEKTpOnaMU
(nprHuMaercA paBHuM 6~I0 MM), M

CYTOUHH# pacxoz MeTaJIHYECKOIro xese3a (Kr)
onpenensieTcA No Qopuyiae:
q’FE’ =25Cq- q//fﬂt?ﬂ' & (67)
r'ae 2,5 - KO3Q(PHUIMEHT OCPERHEHHOI'0 YAEJIBHOIO

pacxoZa MeTaiulMueCKOro mele3a;

@ - KoaQUUMEHT WCIOJB3OBAHMA MATEpHana
3NECKTPOZOB (B 38BUCUMOCTM OT TOJMMHH
3NEKTPOHHHX [NACTHMH NPUHMAMAETCA pPABHHM
0,6~-0,9)

[loBepXHOCTP OAHOT'O aHOZA (nz) MoxeT CHTH HalizeHa
o0 QOopMyXe

§=26h) (68)

I'ze 5 - WWpHHA aHOZHOH (KaTOZHOH#) MNACTUHH, M
/1 - BHCOTa aHOZHOM (KATOZHOM) INACTHHH, M

PeXKOMEHAYETCA NPUHAMATD MMPHUHY M BHCOTY 3NEKTPOZHHX
NacTHH COOTBETCTBEnHO B upezernax 0,3-0,6 u 0,5-1 .

O0mee HeOoOXOZMMOE KOJNHMYECTBO AHOAHHX ILIACTUMH ONpe-
IeaAeTcd N0 QopMyle:

/za_____ -5::

S
O0mee KOAMUYECTBO 2JEKTPOXHHX NJACTUH COCTaBJIRET
Ry=2Na+1
OOmee.KOAMUOCTBO SNEKPTPOAHHX INACTHH B OZHOM 3J€K-
TPOAHOM ONOKE AOAERHO COCPABXATH.HO.Cozee 30. [Ipm Gonbme
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PRCYGTHOM KOIHYIGCTHC NASCTHH He OCXOZEMO NpexycMaTpHBaTh
a8 ¥WyM Ooleeé 3NEKTDORHBX GloKAa. PacCcTofHMEe MEXLY COCEA~

Hy'MH ONOKAMHM NpHHEM8ETCA DA BHHM 3040 MM,

Pacxoz METANIHYECEOTO xenesa,Xr/cyt., ANA o0GpaOOTKH
CTOYHHX BOX OPHOHTHPOBOYHO MOXET OHTH ONpEAENEH M3 PODMY-
o 12:8:-Co' ¥

— ' ¢ ) -~
Yee =008 (69)
rze Co = HCXOrZHad KOHUEHTpailUfd KOMIOHEHTa, AJIf
YZaleEua KOTOpor'o TpelOyeTcsa HAHMJOJABUKHA

a0COJNTHENA pacxol MEeTaNdAvYeCKOI'0O XeJe3a;

B - YZAGJBHH{l pacxoZ MeTaNNAYeCh M0 xXeJe3a A
yAaneHus I I O/HOI'O M3 KOMIIOHEHTOB CTOYHHX
BOL, I,

8 - KO3PQHUIMEeH? MCNOJAB30BAHMUA MATepuaa
3XSKTPOXOB nNpEENMaerca 0,6-0,8.

(IpuMevaxnd:

I. llpy Ranmauuym B CTOMHHX BOJAX HECKOIBYMX KOMIIOHEH-
20B B PA3NMUYHHX KOHLEHTPAUHAX B (ODPMYyNIYy MOZCTaBIAWTICH
penMYMHN B 4 C (OTHOCATCA K ONiOMYy 43 KOMIIOHEHTOB CTOY-
HHX BOJA), [ipOM3BejeHMEe KOTOPHX fIBJACTCA HAMOOMbuaAM.

2. lIpy HAIMYMM B CTOUYHHX BOAAX TOJBKO OLEOIQ KOMIIC-
HEeHTa pacXxof MeTaJJMUYECKOI'0 XeJjie3a onpezelfeTcCA 110 Oop-

MyJIE:
_ Al |
Yo = 007 -3'52:" J (70)

OObeM BOXOpOZA, BHZENANUEI'OCA HA KaTOolaX IipH
3JIeKTpOiM3epe CTOYHHX BOZ B TedeHMe 1 yaca lIipuM HOPMAJIBHONM
AaBaeHUHM M Pemneparype ( G )°C, onpenenfAeTcAd IO WODMYLE

P%=%Zr'13¢;-:7'i§§%Fé-

e 2,\.- KaTOZHN} BHXOX [0 TOKY,
paBuui 0,9 - 0,95;

Cﬁg = OOBEeMHbH JJNCKTPOXMMUUECLUH SKBUBAMNEHT
BOAOpOA4a, paBHEH U,00042 X°/(71.4.);
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J - BeiauuuHa Toka, A;
T - reMnepaTypa CTOUHHX BOZ.

KoauyecTBO BOJLOpOZa, BHAEAALUEIrOCA B aTMOCyeny, Ha
[IPAKTUKE OKAa3HBAETCA HECKOJBKO MEHBUMM, T&K kak 4acTrk
oopa3ypijeroca BOJLOPOAa pacTBODPAETCA B BOie.

JIAEKTPOAM3ED ZOAXEH OHTH CHAOXEH OTAEJBHHM BEHTANA-
LIMOHHHM YCTPOHCTBOM.

KaTeropuo noMeneHMsa NO B3PHBHOM, NOLapHO{i U B3pHBO-
NOXApHOY OMaCHOCTM clenyeT OoNnpezielIiTh B COOTBETCTBAY C
CH 463-74.

PacyeT CHUCTEX BEHTHIALMM M KOHCTDYMpPOBaHKE CETHA Cle-
LYeT NpoBOAUTH B COOTBETCTBMM C riavoy CHull [-33-75.

LCIM paCUETHHI 0O0BEM BO,O0pOZA, BHAEAANUETOCA B NOME-
LeHWe, He NpeBhmaer 5% CBOUOXHOI'O O0Bcia IIOMEUEHUS, TO
OBO HE CUYMTaeTCHA B3PHBOOIACHEM 4 B COOTBETCTBHN C IJIaBOk
oHnll [I-N 2-7Z2 oTHOcHMTCA K Kareropam "4,

[Ipy pazpaloTKe KOHCTPyKLMA DIEKTPOKOAryJAATOpA
HEOOXOAMMO YYMTHBATH, UTO:

LBUECHHE IOTOKA CTOUYHHX BOL CAeiyeT OCYWLECTBNATH
BAOJID [OBEPXHOCTM 3JIECKTPOAHHX IIACTMH (B BEPTHKAJABHOM HUIX
I'OPU3OHTANBLHOM HanNpaB.ieH#Mil). ipyv BEPTHUKA.bHOM LBUESHUU
BOZN HalpaBJaeHWe JBUXEeHHMA IIOTOKA CAEZyEeT IPHMHMMATE CHU3Y
BBE DX,

NEKTpOAH (KATOxH U aHOAH), M3IOTABJIABAKTCH U3 HU3KO-
yraepoxucTo# cramm (CT.3, CT.4 ¥ T.l.) M HMENT TOJNUMAHY OT
5 10 6 uyM. PacCTofiHvie MEXZAY 3JNeKTpoxaMM OT S 70 i0 uu.
DiloK 27NeKTpOZOB NpeACTaBaAsdAeT COOCH HA0Op CTaNBHHX IUIACTHH,
3aKpelJieHHHX Ha oOmei# paue. ilacTHHH 4Yepe3 OZHY NOAKIN—
YawTCAd C I[OMOUbBYX TOKONDOBOZOB K MHNOJOEMTENABHOMY M OTpMIA-
TE€ABHOMY IOJOCAM KMCTOYHiKEA TORA. AJA NpEeOTBpaAmEeHUss KOopoT-—
KX 3aMHKaHAK IJIACTHHH B <-3 MecTaxX i0 BCE{ BHCOTE pasze-
NANTCHA NPOKASAKAMM M3 ZU3NEeKIpHKa (TeKCTOJAMT, BMHMINIACT);

OJICK 2JeKTPO0ACB MOHTHMDPYETCH HA CleLMASBLHON IOACTABKE
A 3aTeM C [IOMOUBW NOIBEMHOPO MB8X2HMBMA IIOMEuaeTCA B
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3JeKTponusep. Ilpy 3TOM B 3NEKTPOAM3ED MOXET HNOMEHaThCH
OLMH MJIM HECKOJBKO 3JNEKTDOAHHX OJOKOB. Bepxine KDOMKHM
3JIEKTPOAHHX MJIACTUH JOJXHH BHCTYNATH M3 XHAKOCTH HE BHCO-
TY He §onee 30 MM;

KOpNYC 3JEKTPOKOAryJAATOpPa = NPAMOYI'OJBHHY CTaABHOH
peaﬁpnyapg ¢yTe poBAHHHE KMCIOTOCTOAKMMM MaTepUalaMM:
NONAN300YTHUIIGHOM IIOJMIPONMICHOM ¥ IPe., MIM H3TOTOBJIC HHHMN
U3 HUX., JACKTPONIN3ep 00O0DPYAYETCA BHTAXHHM BEHTHUIALMOHHHM
ycTpo#cTBOM (NpeANOYTHTEIBHO COPTOBHE OTCOCH) IJIA YyAale-
HiUA rasoB, 00pa3ynUMXCA IIpH 3JNEKTPOJM3E.

llenecoo0pasio, YTOOH ZHO 3ASKTpOAM3Eepa HUMENO HeOO0Jb-
WoR YKJIOH (ZO 50) B CTODOHY BHXO0ZA 43 HEI'0 CTOUYHHX BOZX.

CKOpOCTh ZABUZEHUA BOAk B MEX3NCKTPOZHOM IIPOCTpPAHCTBE
He poxxHa npeswwars 0,01 um/c.

[l[pegoTBpalleHse MaccrBalKil IAEKTPOZOB OCYHECTBIAAETCA
[IEPUOANYECKONH [epelnoNNCOBKOK.

Bec ozHoro oJo0ka He poaxeH npesHuwartrs 0,5 T.

JAEKTPOKOATYAATOP CcluelyeT pacrosaraTs BOAU3M OTCTOH-
HIIKa MIM COBMEWLATH C HAM B OZHOH KOHCTDYKLMH.

[lepesuB U3 31EKTPOXOAryJAATOpAa B OTCTOMHMK (IpU COB-
MelleHHO KOHOGTPYKIMM) BO HM306XaHMM PE3KMX H3MEHEHUH B
HalpaBJICHKY M pExUMe JBUXeHMA CTOKOB BHHOJHAETCH KaK
BOAOCJAMB ILIABHOI'0 NpOQUIA.,

OTCTOHHMK HEOOXOZUMO 000DYAOBATH YCTPOACTBOM Hdin
céopa IeHH, 8 TAK®KE NPUEMHOY KaMEepoit, pacCUMTAHHOHK HA
I5-20 uuHyTHOe npeOHBAHHWE BOAH C LEABRD ee ZLerasalui.

4,6.,9. JNEKTPOAKBNNIETOPH

MeToA 2JMEKTPOAMANM3a MOXHO MCHOJAB30BATH AJNA YAANCHHUA
A3 MAJIOKOBUEHTPMPOBAEHHX CTOYHHX BOJ CONef TAXeJHX MeTal-
JIOB C leJbD INOBTOPHROIC MCNOJAB30BAHMA OOECCOJEHHOE BOZH
B [IPpOM3BOACTBE. JACKTPOAMANU3HH{ METOZ [IpUMEHUM TAaKEE IJA
QUACTKM CTOYHHX BOZ, O0OpasyluuxXcCsa MNpM ASKTPOXMMUYECKOK
o0padoTEE MeTalNJiOB, JAA pereHepalinyd XPOMMCTHX, TPEBAJIBHHX
1 TNONMPOBOYHHX 3JACKTPOJHMTOB.
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ANA OUUCTKM CTOYHHX BOZ METOAOM 3IEKTPONM3a MCIONb—
3YNT 3ACKTPOXUMMUYECKM BKTUBHHE MOHHTOBHE MeMOpAHH, KOTO-
DHE HOpEZACTaBAART COOOH TOHKME NMIEHKM, M3IOTOBJCHHHE U3
pasMelbYeHHOH B NOPOmMOK WOHOOOMEHHOH CMOJIN, X HE3JEKTpO-
NPOBOZHOIO MaTepuana (MNOAMATUISH, IONUCTHDPON, TOpO-
[11aCT K XAp.)

JNEKTPOAMANM3HNE aNuapaTH KOHCTPYKTMBHO BHIQJHADT-
CA B BMJie MHOI'OKAMEpDHHX IJOCKAX MiIM TpYOUaTHX annapartos.

BuNlyCKaeMHe B HACTOfillee BpeMs annapaTH NpercTaB-
JANT COO0H HAOOD IMIOCKMX MeMOpaH pacHoJOXEHHHX Napaj-
nenpHo., OOeccoleHHas BOZA MOCTYNaeT B YeTHHE HaMeEpH,

d Yepe3d HeYeTHHE KaMepH LUMUPKYJAUpYyeT paccod.

[Ipy nmponmyckaHMM uyepe3 TaKOH annapaT MOCTOAHHOIO
JJNEKTPUUYECKOr0 TOKAa KAaTUMOHH PaCTBOPEHHHX COXeH B UYETHHX
Kanepax OYAYT ZABUIaThCA K KATOAY M NDOXOAHTHL Uepes KarTHO-
HATOBY MEMOpAHY, OTZeAALUYD YETHYD KamMepy OT HEYEeTHOH.
AHWOHH OYAYT ABMraThCA K QHOAY ¥ NDPOXOIUTH B HEUETHYD
KaMepy 4yepe3 aHMOHNTOBYD MeMOpaHY.

B pe3yartate, COJKM NEPEHOCATCA TOKOM M3 YETHHX =
KaMep B HeueTHhHEe, BOZA B YeTHHX KaMepax olipecHAeTrcsl, a
B HEUETHHX pA&CCOJBHHX KaMepax HaKaIMBawTCA COJH,

Ha 100-200 xauep ozHoro amiapaTa yCTAHABIUBAKT
TOJBKO MO OAHOMY KaTOAY 4 aHOLY. OCOCHM ZOCTOMHCTBOM
HMOHUTOBHX MEMODPAH ABIAETCHA TO, YTO OHM He TpelyDpT
ClliellMaJIBHOK pereHepaluu.

[Ilpy o0paCoTKe CTOYHHX BOJ IalbBaHHYECKHUX IHpPOU3-
BOILCTE, OOpasywuuxcss B npolueccax HHKeJIMPOBaHHA, LHHUHKO-
BaHUA, KaZAMApPOBAHMA, XPOMKDOBAHMA, MEJHEHHA H T.Z. U
cogepraumnx ~ 500 NI'/X MUHEpAABHHX COJE# NpM IJIOTHOCTH
Toxka 0,25 A/ﬂuz, OCTAaTOYHAA KOHUEHTpauufd COJEH CcocTaB-
nsgeT 5-I0 Mr/a. YAenbHHE 3aTpaTH 3JEKTPOIHEPIAH
I - I,5 kBr u/u°. IIpu aTOM yAeibHAs NOBEPXHOCTH HOHATO-
BHX MeMOpaH cocTaBiasaeTr 1000 CHZ/H pacTBopa.

Hapany c pereHepaniei KMCNOT M WeJoueid B HEKOTOPHX
Cly4Yanax 00pa3ynTcA M Zpyrude LeHHHe NPOAYKTH (KATOZHHE
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OC8AKHM HBETHHX METAaJJOB ¥ Xele3a, KpuAcTalnuyeckasd T'HADPO-
OKAUCH QNMMUHUA M ZP.)

B Hacrosumee BpeMA AiMa-~ATHHCKEAM 3JEKTpPOMEXaHUU€CKUM
aaBoaoM MIIC CCCP BHIycKawTCHd KOMNJIEKTHHE MaXoraldapUTHHE
IEKTpORMaNM3HHEe ycTaHoBKM 3AY-400 2 (4,6) npou3BOZMTEIB-
HoCTBD 500-I500 M°/cyr ¥ annmapaTs 3X0-M-5000x200 Az
yCTAHOBOX NPOM3BOZHTEABHOCTHY 500xIS00 M°/cyr. TaMGOB-
CKUN MAEMHOCTDPOMTEJIBHHM 38BOJOM CepH#HO
BHIIYCK3ITCA 3JIEKTpOoiManu3HHe yCTaHOBKM JOY-HUUIIM npousso-
AMTEJIBHOCTHD 25-100 MafcyT ¢ annapaTaMy Tuna "PozHuME-3"

H AP.

HoHooOMeHHHe MeMOpaHu Mapky MK-40 (KaTHORUTOBHE),
MA-40 ¥ MA-4] (QHMOHMTOBHE) B HACTOfAlES BpeMA BHIYCKaeT
B [IpOMHMUJIEHHOM MacmTaoce llieKMHCKOE IIPpOU3BOACTBEHHOE 00BE-
auHeHus "Aszor" (r.llekuso, Tynsckoil o6aacty)

4,6.,10 ApMarypa ¥ TpPYOGONPOBOAH

ApMaTypy, yCTAHABAMBAEMYD H& CTAQHLMAX OYUCTKM BOJH,
CIeAyeT noxOupaThk, MCXOZA M3 KOPPO3UOBHOY CTONKOCTH NIpH-
MEHAGMHX MaTepHualoB, TeMIepPaTYpPH U J8BJIEHUS CTOYHHX BOJ.

Mapku 3amopHCA KM peryiupykouei#t apMaTYpH, KOTODHE
HeOOXOZ MO MNPHUMBHATEH ZJN8 00€3BpPEXUBAHMA CTOUYHHX BOA, MpHU-
BE6HH B cTpoMTenbHOM Karalnore uacts 10, paszen 5, mDox-
pasfies 22 n 23. Kax npasuio CACAYST IpPHAMEHATE TPYOOIpO-
BOAH K38 DOJMMEDHHX MA&TEepHAalOB UIM CTANBHHX, QyTepOBaHHHX
NONVNOTHACHOM, KOPDPOSRONHAR CPTOUKOCTD NOANITUNEHE NpUBErE-—
Ha B CH 478-80. TpyOonpoBOoAH M3 TUTSHOBHX TDPYO He ZOIMyC-
KaeTCHA OpPUMEHATH IPY TPAHCHOPTUPOBKE CEpHOM M CONAROH
KMCIO0T KOHIeHTpalUued Ooaee 5%.

MaTepuan AnA NPOKAAZOYHHX COEZMHEHHH CM. B IIpUIOXE-
H¥uu 7.

4.7, Onpezenerue KOJIMYeCTBA OCAZKA M 6I0
00na0oTKA

B pesyapTare peaknuif HeHTpazrumzanuud KM o00e3IBpeEMBAHKA
CTOYHHX BOJ O0pasyDTCA HEepPACTBODMMHE IPUMECH, XOTOPHE BH*
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nazaptT B ocazoK. KOHUEHTpanuA Kaxzolt T'UAPOOKUCH, coieit
M pacxoz peareHTOB OlpeZenadeTCd N0 XMMUUECKUM DEaKLuAM,
Nnpy 2T0M HEOOXOZMMO YUKTHBATHE OCTATOUYHYN KOBLUEHTPALHW
BelecTBs, HPUB8JNEHHHX B Taldl. 16.

O0seM BIaxHOro ocazka (P) onpezenserca no gopmyne

p-10M (72)
I00 - P B1.

rae M - KONMYECTBO CYXOrPO BELeCTBA B OCAZKE, KI/M°

P BJ. - BIAXHOCTH OcCaxka, %

KoIMyeCTBO CYXOr'o BewecTBa B ocazke (P cyx.) Kr/u°
BHYUCIACTCA MO QOpMYNe:

Pt’_l/x=w—Lx—2;'—t—':.;”m“2) (73)

rae .XI X2 KonuMuecTBO aKTUBHO (a0, HeoOXoAMMOR IS
HejTpanusanyuy KHMCJIOTH M OCaAXAECHUA KaTHOHOB
METEJJNIOB,

Y15 Y2 - KouuuecTBO OGpasywvuerocf cyirpaTa KajablufA
(runca) ¥ T'MZPOOKMCE MeTalsoB,

06ped 06palaTHBAEMHX CTOKOB, M°}

00bpEM M3BECTHOBOI'O MOJIOKA, HEOOXOZUMOI'O AAA
00paGOTKH CTOKOB;

2 = pacTBOPMMOCTE cyJamrfaTa KaIbliusd B BOZAE, KI'/M°

InA AanbHelme# OOpaCOTKM OCAZKE& U €ro IEPEeBO3KH
HB0OXOZHUMO COKpaTUTh €I'0 00BEeM 38 CUET YINIOTHEHHMA U
0083BOXKMBAHKA,

JIJIOTHEeHHe 0c8ZKa HeoOXOZMMO HpeAycMaTpMBaTh B WAAMO-
HaKONUTENAX, PacCYMTAHHNX Ha 7-10 cyTouHoe npeOHBaHue
mjaMa, Hp¥ 3TOM BJIARHOCTH mJaMa yMeHpmaerca Ha I - I,5%.

(OGe3BOXMBaHME 11JaMa BO3MOXHO IpeAycMaTpUBE&TE CIOCO-
OOM BaKYYMUPOBaAHMUA, GUIBTPOBAHMA WIM LEHTPUEYTUPOBAHHUA.

PacyeT BAKyyM—~QHJIBTPOB U LUEHTPUAWYI CHEHYyET INPON3BO-—
AATH B COOTBETCTBUM C raaBol Cdumil [=-52-74.

QUIBTpaT HEOOXOAMMO HaIDPaBAATH B OTCTOHHMK.
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OpHEeHTHPOBOYHYD HATrDY3KY HA BAKyYMUMIBTDPe BO3MOXHO
OpHHUMATh M3 pacueta 8-10 Rr/u2 B 4Yac. BaKyyum-QRIBTDH
KOMINEGKTYDTCA HEOOXOZMMHM BCIIOMOIaTEIBbHHM O00OPYAOBAHHUEM
( peccuBepaMu, BaKyyM—HacocaMmu).

KonuyecTBO OTCACHBAEMOI'0 BO3ZYyXa GOCTABIAET
0,5-0,8 ua/q Ha na/nna npu sennuuse BaxkyymMa 300-500 My
PT.CT.

KonnueCTBO BO3AYXa AJhA OTAYBKM 0CaZAKa COCTaBifeT
0,1-0,2 2 /u npun pasaesuu 0,2-0,8 aTu.

PecuBep paccuuTHBaKT, ucxoafs U3 50-60 MHHYTHEIr'0o Opu-
TOKa ¢uiapTpaTa. BHCOTa ycTaHOBKM peccuBepa (H) onpezexnser-
CH:

[Ipn caMoTexke QHIBTpPaTa

P
He = + + I M: 74
P+ 6 4T (74)
Np¥ OTKAUKKM HACOCAMY
_ P 75
HH-——7-5-"'/Z+5'+1M (75)

rie:
P - MaKcHMaAJAbHHN paco4dYuli BAKYYM, MM DT.CT.;
h - BHCOTa BCachBaHMA Hacoca.

6 - NOoTEepU Hamopa IIo AJHHEe BCaCHBaDWEero Tpyoonpo-
BOZA.

BraxdocTh 00E3BOXBHHOI'O ocazka cocraBnseTr 75-80%.

LA OepHOZMUYEeCKOR OPOMHBKM QHUIABTPYDIMUX TKAHOH
HCHOHLS%BTCH HHIBHOApOBaHHAA CONAHAA KHUCIOT& C PacCXOZOM
50 wan/u“ traHu., KucaoTy nocie oTCTamBaHUA BO3MOXHO HCIOONB~-
308aTHF [OBTOPHO.

AnA QUARTPOBAHMA O0CAZKA BO3MOXHO UCIOOJNB30BATH I'DABH-
TAlKOHHENA crmocol (HA MIOBHX IIOWAZKAX) M (HIBTPOBAHME
nox zasnesueM (npecc~§unpTpu, OIAKM, eMKoCTHHE (MABLTDH).
UnoBHE IomazK¥ MCNONB3YWTCH OYEHD PeiKOo, TAK KaK mJaMH
nocie o0paCOTKM CTOKOB IIOXO OTAANT BOLY.

[Ipecc~@uABTPH = QHABTPH NEPHOAMYECKOr0 ACRCTBEA.
NnensHyD HAIrpYy3Ky CHEAYET ONpeseNATh 3KCHepHMEHTANHHHM

104



nyreM, OpMeHTMPOBOYHO MOXKHO NpuMHuMATh &-10 HI-/M‘2 B uac.
BnaxHoCTh ocazka 65-70%.
OGHyHO MNpuMeBAeMue $unprTp-npeccH Tuna PIAKM uMmenT
MEXaHM3XPOBAHHY BHI'PY3KY 0CAZKa ¥ KOMILUIEKTYWTCH 33BOZA-
MU-NIOCTaBiiMKaM¥ HEeOOXOAMMHM BCMOMOraTeJBHHM O00OpyZOBa-

HHMEM.

[logauya wjgaMa Ha QuapTp-npeccH QIIAKM 0e3 npezBapUTesh-
HOI'O YIMOTHEHUS HE ZONyCKaercH.

Ipy HeOOoXbLMX OOHEMAX HJIAMOB BO3MOXHO IIpUMEHEHME
EMKOCTHHX ¢MAETPOB ( HYTY—PUIBTPH).

CymecTBybuue Apyrue MeTOZH 00€3BOXMBAHUA OCAZKOB
( 3aMOpaxuBaHue, Harpesanne) and O0paloTKM MJIAKOB rajihpa-
HHYeCKOr'0 NMPOU3BOACTBA, HE INpMMEHAWTCH.

CEUTaHME ocCaZKa NpUMEHAETCS TOXABKO NpPH TEeXHUKO=3KO-
HOMUAYECKOM OO0OCHOBaHMM. [N CXHIaHMf BO3MOXHO MUCIOJNB30-
BAaTh ey, Npe/Ha3HAYEGHHHE AJIA OHTOBRX CTOKCB M OTXOLOB.

[Ipy Ucnonb30BAHUM 1A 00EC3BPEXUBAHMA CTOKOB METOIOM
DJACKT pOKOATYAALNK 00beM 00pa3ynuero ocazka 3aBUCHT OT
KOHIEHTpaluy 3arpAs3HeHult.

Ipn xoEUeHTpPaUuK Co 6+ 50-150 Mr/n B oOGpadaThBae-
MOM CTOKe O0neM ocajKa cocrasiafger 6-I12% oT o0peMa CTOKOB,
p4¥ BJAAXHOCTH 98,5-9%.

00e3BOXEHHHA 0CAZ0K COZSPXMT B OCHOBHOM OKCHUI'H PaTH
xenesa (Ao 30%) ¥ xposa ¥ MoxeT OHTH MCIONB30BAH KaK
BTOpPHUYHOE CHpEE.

And TPAHCHOPDTHPOBKH WMJA3MOB CAEAyET NPUMEHATH: NDU
BJIAEHOCTH 95~99% -~ LeHTpoOexHHE HAaCOCH, NpY MeHbuelf
BJIAXHOCTY - IIYHXGDPHHE HACOCH.

5. liraTH

CymecTBypmee MTATHOE pacCnucaHule HE OXBATHBAET IIPOMU3-
BOACTB OO OYMCTHKE M HeATpaausaluyl CTOYHHX BOZ, LO3ITOMY
ITATHOC PE&CHMCAHUO® O KAaxXZ0i CTABOHM CAelnyeT NPUMHNMATEH
[IPUMEHRTEJIBPHO K HODMaTUBAM UYNCIEHHOCTH YCTAHOBJEHHHM
MUHUCTEPCTBOM KOMMYHAIBHOI'O X03fficTBa MM MUHHCTEDCTBOM,
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KOTODWM TOZYUHEHO NPOU3BOZLCTBO.

11 OpUEHETHPOBOUYHOI'O ONpEZEeNEeHUA YUCIEHHOCTM O0CHy-—
EMBALIEr0 [epCoHAaNa MOXHO MOAB30BATHCA CHAEAYDIUMHA Mare-
puaJaMus

HOpMaTHUBH YUCIEHHOCTM paldouKX, 3aHATHX Ha paooTax
10 3KcliayaTauuy cerefi, OUYNCTHHX COODYXEHMHA M HACOCHHX
CTaHnui{ BOZoNpoBoja ¥ Kananmaauuu" HUM Tpyna, 1976 r.

"TunosHe WTATH PYKOBOZAEEX, HHXEHEDHO-TEXHHYECKHX
Pa0OTHUKOB ¥ CAYXALMX IOPOACKHX OPOU3BOACTBECHHHX YIIpaB-
JeHuit BOZONPOBOAHO-KAHANK3AUMOHHOI'0 X03fiCTBa MUHEMI-

Kouxo3a PCOCP", MMHUCTEpDCTBO EUIMIHO~KOMMYHAIBHOI'O XO-
sacrea PCOYCP 1977 r.

6. CTpouTeNbHHE DelieHUSA

[lmaHUpOBKY COODYREHWME M pasMelleHNe OYUCTHOH yYCTaHOB-
Ki CleZyeT NPOU3BOZAUTE C TAKMM DAcueToM, 4YTOOH K O4MCT-
HHM COOpYXEHHfM B IIpoHecCe aKCIyaTalun OHI obecliedyeH
LONYCK AAfA OCMOTpa, ZOCTaBKM pearenTa, YIaJIeHUS OcCanKa,
peMoHTa, B3ATUA KOHTPOJABHHX NpOOC.

B cocTaBe OUYMCTHHX COODYECHME CIASAyeT NpeAycHMaTpu-
BaTh NOMEWEeHUA peareHTHOro xo3flficrsa, nadoparopul, IoMe-
meuaut KIAII, aBTOMaTHKM, BEHTKaMep, CKI8ACKOro Xo03AfcTBa,
OHTOBHX NOMEilleHM#, TPAHCPOPMATOPHX NOACTAHLUA.

PaaMemneHue COODYREHUK CIEAYeT NpeAycMaTpiBaTh, Kak
IpaBuio, B 0ZHOM OJIOKE C LEXOM I'aJbBaHMYECKMX INOKPHTHHA.

Pacnonoxenue OUYMCTHHX COOPYXEHMUH B OTZAENBHO-~CTOANEM
3ZIlaHMK, HANM NPUCTPOEHHOM K 37aHUAM ZAPyI'oro Ha3HaueHHud,
IIOIXHO OHNTH 3KOHOMUYECKHN O6OCHOBAHO.

XMMAYECKY 3aWuTy IOJOB, CTEH, IEepPeropoZiOK CIAELyeT
HPOEKTUPOBATE B COOTBETCTBUM ¢ raasoff CHull II-28-73
U3amMUTa CTPOMTENBHHX KOHCTDPYKUMI OT KOppo3um!,

JCTAHOBKY N0 0C83BPEEUBAHUN CTOUHHX BOZ AONZHH OHTEH

O0OODYZOBAHH OCBEmMEHKEM N0 HOpMaM ANA IPOM3BOACTBEHHHX

[IOMeuweRnli; MecTa NOCTOAHHOI'O NpeOHBAHUA OOCIAYENBAKRUETrO
nepcoHana AOAXHH OHTH DAA¥OPUUMDOBAHH, 4YaCOPMLMPOBAHH
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1 O00PYAOBAHH NOCTORHHOK TeNe@OHHOA ¥ CEJNEeKTOpPHONW CBA3LK.

YcraHoBKa NpOM3BOAMTEINBHOCTER Gomee 2000 M°/u oGo-
PYAyEeTCA IpPOMKOI'OBOpAuUEH CBA3BK.

JKCIUyATalyusad OUMCTHHX COODYEECHUH ZOJNKHA IPOBOANTHCAH
NoJ HAONWAEHMEM M KOHTPOJIEM LeHTpaJbHOM Ja00paTopuy
[IpeAnpuATHA.

Hanazxa pa0OTH OYACTHHX COODYXEHMII ZOoJxHaA IPOM3BO-
IUTECA CNeuuaJIn3NpOBAHHON OpraHu3auueli, 3aTeM HaJaZOoUHOU
opranusauuei XoJixHH OHTH pa3zpadoTaHH perylaMeHTH II0 BCEM
TEeXHONOTMUESCKUM OllepalnsM.,

Buzaya B3aMMHHX 348ZaHUE MEeXAY OTAeNaMM BHIIOJIHAETCH
B COOTBETCTBMU C ACUCTBYDIMMKY NOJOXECHNAMMU.

@POpMa 3aZaHKUA, BHIABAEMOI'0 TEXHOIOI'MUECKMM OTACIOM
Ha NPOSKTUPOBAHME YCTAHOBOK OO OUYMCTKE CTOYHHX BOZ, IpU-
BeZieHa B NpuUnoxeHMd 8 (0TZEALHO ZJNA NPOMHBHHX M CTOYHHX
BOJ, & Takxe AJNA OTPACOTAHHHX pacCTBOpPOB).
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CIIMCOK JMTEPATYPul

PeOMEHZSUKMH OO NMPOSKTHDOBRHUN BOZOCHACXGHHMS M KaHa-
JU38LUHAM HeX0B ranbBaHoNokpuTHit. 'l Canrexnpoekr,
b3-49, I975.

BoZoOATOTOBKA ™M OYHMCTKA IIPOMHIJIEHHHX CTOKOB.
Bunyck [I. Hayxkosa aymxa. Kues, 1975 r.

[lpolecCH ¥ COODYXCHUA ANA pa3AeNeHMA B3IBECef Npu

OYMCTKE INPUPOXHHX U CTOYBHX BOZ. OOmectso "3HaHme",
PCOCP, Iggo Te

MeToZH OYHMCTKH IIDOM3BOIACTBEHHHX CTPOYHHX BOA. Cnpa-
BnuHoe nocodme. Crpolusaar. M., I977 r.

COpa0oTRa H YTHAM3ALMA OC8AKOB CTOYHHX BOJX.
Odgecrno "3HaHue", gg¢CP.aﬂ.. 1978 r.

CoopyxeHHA ZANA oOpaChTRH  OC8ARKDB I'OPOACKAX CTOYHHX
ﬁon.lgggusn MHEe He pHOT'O o0opyAoBaHua. Crpoituszazr.
ey I‘u

3oloTnBa, Atc, OYHCTRR BOZH O XeJyesa, gropa. Map-
ralnua u ceposogopona. M., Crpoliusgar, I975 r.

CHNpaBoOYHUK N0 QBOACTBAM, MeTOZAM 8HANIM38 H OYHCTKE
BoaH. "Haykosa nymka", Kues, I980C r.

%r zggznbﬂue HOpMH M npaBdas .I'nasu N-31-74 &

[IpaBHaa OXDPaHH nonegxnocrﬂux BOA OT 38rpA3HEeHHUA
CTOYHHMM Bozamd. 1975 r,

BpeMeHHHE PEKOMEBALMM 110 IS KT DOXUMAYECROR OUHCTKE
NPpOMHMAEHHEX CTOYHHX BOJ OT mMEeCTHBAJEHTHOI'C XpoMa C
MCIIONb30BAHKE M CTAJBHHX 3N KTPOXOB,b3-59,.

BHMY BCATEO. M., I978 r.

PeKoMeHzaun N0 He ATpanu3almuy CTNYHHX BOJ TalbBaHHK-
YeCKNre IpPrU3BOACTBA MANUHOCTDPNAATENBHOW NpOMHENE H-
ﬂncr¥.7ﬂnﬂncrepcr3n aBTOMNOUNBHOMA NpOMHINEC HHOCTH.

e ) 93-

CuMpHOB, I'eHRRH. Merannyprus. 1980 r. OuucTra CcTOU-
HHX BOZ B npoueccax oOpaOOTKH MeTalNOB.

Cryer no Teme "PazpaloTka peKoMeHAAaUM{ NO NpoeKTUpO-
BaHUW CHCTEM aBTOMA TUYECKOT'O KOHTDOJAA ¥ DEryaMpoBa-
HUA NPNUECCOB OYNCTKHM CTOYHHX BOZ LEXOB METanjono-
kpuTui"., BHAA BCAT'EO, I975 r.
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[IpuiocicHue 3

00JacTr NpHMEeHEeHNA aHUMOHHTOB

HauMelioBaHue
aHNOHMUTA

AB-I7-8
(TOCT 2030I-74)

AB-17-6uC
(I'OCT 20301-74)

AB~I711 (B Monmu-
whKaLuax Ab-17-
-I0[1/0,6;
A3-17-1C1/0,86;
AB-I7-12il/1,0)
(I'OCT 2u304-74)

AB~29-[2I]
(I'OCT 2030I-74)

O0nacTes NpUMEeHEHMUA

JZAajleHKe MOHOB CNAa00ZMCCOLMMPY OUMAX
KHCJIOT (yrOonbHOI, KDEMHMEBOJ U T.l.) B
BOAONOAT'OTOBKE, INIyOOKOE XMUMMUUYECHKOE
oGeccoJMBakEue BOAH B QMIBTPaAX CMELaHHO-
I'C ZEHCTBUA B Iape C KaTMOHUTOM Ky-2-8,
pereHepalus OTXOLOB B IUZpOMeTanypruu,
OYMCTKA BO3BPATHHX M CTOYHHX BOJZ, XHMU-—
yecKasd M yapMaleBTAYECKAaA IIPOMHUJEHHOC—
T U T.0.

AHMOHUAT AB-]7-6 NpPHULEHACTCA B UWMPOKOM
NHTepBaae 3HaueHuit pd, B OH —~Jopue,
cleyeT XpaunTh B IeDMETUUCCKM IAKPHTOMH

Tape Moy cJoeM BOJZH BO H30exanue noriuo-
[JeEnA YIJIEKUCJOro rasa M3 BO3ZYXA.

COBMECTHO ¢ KaTuohHuToM KY-2-84yC Mcnoam-
3yeTcda AJiA TAYOOKOIrQ 00eCCOJMRAHMA BOZH

pa3AcJAeHUA MOHOB, B MUUEBOM NPOMHMJIEH -
HOCTH K MEJAKLMKHE.

‘BOZOIOATOTOBKA M OYMCTKE CTOUHHX BOJ

lIpoLieccH BO,ONOAIrOTOBKM C HCBHCOKUNM

TPeOOBaHUAKN K OCTATOUYHOMY COpEpXaHUK
aHJIOHOB KDELHneBOW ¥ YTONBHOK KMUCIOT,
OUUCTKRA CTOUYnHX BO.
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1

AH-18-8
(TOCT 2030I~74)

AH-IS8I (B MOzU-
QuKaIuax
AH-I18-I0I;
AH-18-121])
(I'OCT 20301-74)

A H -21 (B MOZM-
¢uKanuax
AH-21-6,
AH-21-14)

(I'OCT 20301I-74)

AH~-22-8
(TOCT 2030d-74

AH-221
(TOCT 20301-74)

AB-I6I'C
(TOCT 20301-74)

373-101
(TOCT 2030I-74)

[IpononxeHue NPAJOXCHAA 3

2

[IppveHAeTcA LA OUYMCTKM BOZH NpH
pH = I - 6,5

OYucTKa CTOYHHX BOA, NepBasg CTYINEHB
00€CCOMMBAKNA BOZH, GapMaleBTUUeCKan
NPOMHIIJIEHHOCTh, M3BIECUEHME DPEIKMX MEeTan
0B ¥ T.0. HdpuMenaerca npu pl=I-6,5.

A3BreueHne LBETHHX M PEAKUX METanJloB
B PHLPOMETaANYPIruu.

BononoATroTOBKa, TI'MIVOMETANNYpPIAd,
PaGouuyt zvanasor 3HaueHui pH=I-o6.

BononoAroToBKa, OYMCTKA CTOUHHX BOX
pa3HHX NpPpOU3BOACTBE

CaxapHaA NPOMHUJIEHHOCTH, XHUMMUECKad
NPOMHIJIEHHOCTH, YAaJeHHE CHUIBHHX KHUCIOT,
OYMCTKA CTOYHHX BOZ OT AETEPreHTOB,
BHleJIEHUEe WIM pas3zclicHNe TAEBJIHX
METanjio0B U T.H.

lleMuHe panu3anud BOJAH, OUYNCTKA TI'UAPOJIU3-
HHX pacTBOpPOB, MEJAMIMHCKAA M @gapMmaleB-

TUYeCKad NPOMHIUIEHHOCTM, IHMMEBad Npo-
MHIIJIE HHOCTH, [OPOM3BOACTBO MOHUTOBHX

MeMOpaH MA-40 u 7.0,
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[Ipozonxexue IpUAOXEHUA 3
2

Al-1 ['dzponu3Hag NpOMHUJIEHHOCTD ( OYMCTKA

(I'OCT 20301-74) NeHTO3HOIr'0 TUZpann3ara OT CepHOi
KMCIOTH M KpacsliMx BeLecTB), DBEIUp-
Hafd NPOMHUNEHHOCTH, I'MZApOMETallyprus

—i

AH-20H JeMuBepaiu3auui BOAH, COJEpxaiie i

(I'OCT 20301-74) He0OJblMe KOJMYEeCTBa IYMYCOBLX BEMECTB,
NpUMEHAETCA B TMAPOIM3HOA U UEJINI03-
HO~OYMaZHO# OPOMHWJIGHHOCTAX, B IIpOM3-
BOJCTBEe MCKYCCTBEHHOI'0O BOJIOKHA, B
BUHOJZEINM, QapMaleBTUYCCKOMA NPOMHILIECH-
HOCTU M T.H.

AH-31 BozonoaroToeka IR 1 cryneHM MOHMpO-

(T'OCT 20301-74) BaHuA, COpOLUA HEKOTOPHX PaCCEAHHBX
2JIeMeHTOB,. PaCouuii zuanasoH 3HAYEHU#
pH=I-6,5. AHMOHNT HE TOKCHYEH, HO B
XO03AKCTBEHHO~IIUTHEBOM BOAOCHAOXEHMHM
NpMMEHATH €r0 He pa3pemaercs.

[Ipunoxenue 4
O0zacTh LUpUMEHEHUA KaTHUOHUTOB

HauxMeHoBasue :
KaTAOHBKTA . O6nacTer NpUKEHEHUH
Ky-2-8 YMATUeHHe M 06eCCOIMBAKMe BOZLH, pas3-—

(I'OCT 20296-74) ZeJeHue M BHZEJNEHNE LBETHHX M DPEeJKUX
METANJIOB, pereHepauus OTXO0ZOB B Iajb-
BAHOTEeXHHKE YU MeTalloo0paloTKe,
OYMCTKA BO3BPATHHX M CTOYHHX BOJ,
pasjcdeHue U OYUCTKA pPA3JAMYHHX BEUECTB
B XMKHMUYECKO} NPOMHUJIEHHOCTM. IPPEeKTUB-
HO paodoTaeT 5 (QMABTpPAX CMEmaHHOI'O
LECUCTBUA B Ilape C aHUoOHMTamu AB-17-8
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pozonkeHne OpuUnoXCHUA 4

HauueHobaune  °
KaTHOHMATA : OonacTy nNpHMeHeHus
KY-c-t& LA XO03AKCTBEHHO-NUTHEBOI'O0 BOZOCHAO-

(I'OCT 20298~-74) ¥eHusl K¥y-2-8 He paspedeH

RY~2-64C T'nyOoxoe oGeccoluBaHue BOZH (B mape

(I'OCT 20298-74) ¢ aEMoHuTOM AB-I7-84(C), paszacneHue
pa3MAYHHX 3JEMEHTOB, OUMCTKA QapuMa-
LIeBTUYECKMX npenaparoB, MeIulLMHA,
nMmeBad NPOMHIIEHHOCTS.

Ky=2=20 JYUCTKA pacCTBOPOB ABETHOHMOTHKOB OT Mu-
[OCT 20296-"74) HepaJIpHHX KaTUOHOB, OYMCTKA PACTBODPOB
ralbBaHKYECKUX OPOM3BOACTSE.

Ry-25 JuyMcTKa KOHZIEHCATOB BO MHOI'MX OTpac-

(TOCT-20298~74) JAX NPOMHINEHHOCTH, pa3fielicHue U BH~—
leleHue LBETHHX M PEeZKHX METajlJ0oB,
pereHepanua OTXO0A0B B I'aJibBAHOTEXHU-
Ke, pasjeseBne U OUYUCTKA BelleCTB B
XMMUUECKOR NpoMumAcHHOCTH. (CnocodeR
K o0paTuMoi copluuyu "KpynHHx" opraHu-
YeCKMX KaTHOHOB. llepCHEKTHBHO MCHOOAbB-
30B4HME B QUABTPAX CMEMAaHHOTO AEHCTBUNA
[ipl 00pal0o0TKE BOX C BHCOKMM COZEepxa-
HiiEM OpraHNuYeCKHUX COEAUHEHNi.

Kb-2 CopOuina aHTMOMOTHMKOB U3 HATUBHLX

(I'OCT 20296-74) pacTBOpPOB, pa3ieleHNe aMUHOKUCJIOT,
U3BJEUEHUE MKEeTaJJIOB M3 NPOM3BOZLCTBEH-
HHX ¥ CTOYHHX BOJ, OTZEJAEHHME KAaTHUOHOB
LeJI0YHNX MEeTaJlioB, OUMCTKA paCCOIoB
OT COJe# Kajabluf U Marsua (COJoBoe
IpOX3BOACTBO ), COPONMA HUCIHX
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KE-2-4
(POCT 20296-74)

*e B0

[IpozoaxeHUe NPUIOKEHHA 4

2

KOMIOHEHTOB M3 Ial0BO3ZAYMHEHX CMecel

CopOlina aHTHOMOTHKOB M3 HATHMBHHX
pacTBOpOB IIpU pas3ficlIeHMUd SMUHOKMCJIOT
M JApyrue OpolecCH, OCHOBaHHHE HA MOH-
HOM OQMeHe

Kb-2-7l, KB-2-I00 CoplLuAa 8HTUOMOTHKOB M3 HATHUBHHX pacT-

(TOCT 20298-74)

K54
(TOCT 20298-74)

KE-41-2
(TOCT 20298-74)

BOpPOB, pa3zeclieHNe 8MMHOKACIOT, OUYMCT—
Ka HUKeJeBHX ¥ KOOaJBHTOBHX pacTBODOB

OT Xele3a, COpOLHMA MOJMBAJNEHTHHX Me-

TQAJ0B N3 PacTBOpPOB M NyJabI, OUYMCTKA

pacTBOPOB XJAOPUCTOr0 HATpPMA OT MOHOB

KanblMA U MArHui 4 T.0.

JzaneHne OMKApPOOHATHOK XECTKOCTHM BOH
(o6paGoTKa BOZH BILIOTH ZO MODPCKOi),
BHDAGBHMBAHKE M NOAZECPXMBEHME NNOCTOAH-
HOro 3HaueHMR pH cpezn B CaphepPHHX
QUIBTpax, OYUCTKA paccol0B, H3Bleue-
Hue MOOJUBANEHTHHX KATHMOHOB M3 pacTBO-
pPOB, COpPOLAA KMCIHX KOMINOHEHTOB K3 I'a-
30BO3AYUWHHX CMecCef mMesoOUYHO—3eMeJBbHhX
METaJJI0B M T.J. JCTOHYMB K pacTBOpaM
mejiouyei, KUCLOT U HEXKOTODHX OKMCIUTE-
nei.

O0ecconuBalue OUMKApOOHATHO—-KAJBUMEBHX
BOZ, TOHK3A OYMCTK& BOAH, CEJEKTHUBHOE
yZaleHue HeCOJbUNX KOJAUUECTB ILBYyXBa-
JTEHTHHX KaTUOHUTOB M3 cMecei ¢ O00JabluM-—~
MA KOHUEHTpPALMAMB ONHOBAJEHTHHX KaTHO-
Z4TOB 4 T.O0. Padouuit auanaso” pH

-7.4 = 14,
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[[poronxeHMe NPUIOKEHHA 4

L : 2

Kb-4~1011 CopOLusl MOHOB MOJMBAJEHTHHX MeTal-

(I'OCT 20298-74) JI0B M3 pPacTBOpPOB M NYJABIl, OYUCTKA
CTOYHHX BOJ IalbBaHMUYECHMX eXO0B.
U T.0. KaTuonur Kb-4~I10I - xumuyec-
Kuii aHalnor KaTuoHKMTa KBE-4. Padouuit
aManasoE pH=7,4 + I4

Ky-1 JMAIrYeHUe ¥ ZLeMuHepaausallufd BOZH,

(I'OCT 20298-74) OpY KaTalu3e, B LEeJJDIO3HCH, TEKCTHIE

HOM M caxapHO¥ NpPOMHMICHHOCTH M T.I.
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[IpunoxeHKke S5

OCHOBHHNE TEXHUYECKUE XAPAKTEPUCTUKH
[IPUMEHAAEMNX PEATEHTOB
I. H3eecrs crpomrenbHasg mo LOCTy 9179-77.

CrpourenbHAA M3BECTh NOJAYyYaeTCA NyreM o0XuUra Kalb-
[UEeBHX ¥ MATHE3HAJNHBEHX KAPOOHATHHX HODOA.

B 3aBACHMOCTE OT YCJIOBEE TBEepJCHHA HNOApaASACAALTCA
Ha BOBAYHHYN® H TUAPABINYECKYD.

BosaymHYD HEerameEYD K3BECTH B 33BHCHMOCTHE OT COAEp-
XaHMS B HeH OKHCIOB KAaNbBIMA M MArHEHa NozpasAenanT Ha
KAIblEeBYD, MATHE3HMANBHEYD H JOJIOMETOBYD.

Bo3AYEHYD H3BECTHF NOAPA3ACIANT HA HEeramgeHYD U T'Hx-
parHyp (rameHyn), HNoIydaceMyDn I'ameHHEM KanbleBolf, MarhHe-
SHANBHOR B ZOAOMHTOBOHX H3BECTH.

I'mapa BIMYECKYN HM3BECTh HOZpPA3ACNANT HA craCordgpaB-
AKYSCKYD M CHABHOTUZAPABIAYECEYD.

lo PpaKOAROHHOMY COCTS&BY M3BECTH NMOAPA3AEAADT HA KO-
MOBYD H IOOPOEKOOODAsHYD.

[lopomKooGpasHYD H3BEeCTh, NoAyUaeMyr NyTEeM pa3sMona
XM rameHus (rHppaTaldM) KoMOBo# M3BEeCTH NOZPA3AEAADT
Ha H3BecTh 0e3 X00aBOK H c.pofasKaMd. KoMOBYD M3BECTDH
OTTPYXaKT HABAJOM, NOPOEKNOOpPA3HYD - HABAJIOM UIA B Oy~
MAXHHX MemKaX. JONYCKAGTCHi NPHMEHHTH YeTHPEXCAOHHHE Oy«
M8XHHE MEmKM. I'apaHTHUHHHU ODOK - OZMH MOCAIL CO XHA H3TO-
YOBIGHEA UBBECTH.

[lo Pu3MKO-XMMHYECKHM lOKa3aTeNiAiM AONXHA CNHOTBET—
OTBOBATH CHAGAYOIMM HOpDMAM:
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[Ipononxerne NPUIOKGHHEA D

BO3AYiulHAfl M3BECTD

. Hopma nua uM3BecTU, % NOOMOJA
HauMeHosaHue )

IoKa3aTele HeraueHoun . Tuzgpar-

. KaXbBLMEBOH °*MarHEe3HMayiBHOJ *HOMN
: ______eopeT
‘I 2 3 1 2 3 I 2

AKTUBHEHEe (Ca0+Ma0

He MeHee:

0e3 A00aBOK °C 80 70 85 7 65 67 60
C Z00aBKaMM 65 55 = 60 50 - o0 40
AKTH BHAR Id? 0, He 20)40)

0ciee 5 5 5 20(40) 20(40) - -

Cca, He OoJee

0e3 A0CABOK 5 5 7 5 8 II 3

C j00aBLaMB 4 6 - 6 ° - 2 4
Henorac4Bugecs
3epHa, He Coynee 7 II 14 10 IS5 20 ~ -

B CKOOK4X YKas3aHO CojepxaHie M? O a71a ZOJNOMUTOBOMU
M3BECTH.
2. IHigpasikueciasd A3BECTH

Hagnenoaaﬁnﬂ [I0Ka3aTe=-: HopMa zuisi MoB. % IO Macce
acu " CNaGorMApaBIN-: CHIBHOTUZIPaBIN-

s UECKOH "Ye CKOH
[ AKTHBHHE Cao + M90
He OoJee 65 40
He MeHec 40 5
AKTHBHaA M?U, He OoJiee 6 6
CO, He Oojee 6 5
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UaBeCTs XuOpHASA poponxeHHe NPUAOREHHA 5

I'OCT 1692-58

[locraBafieTCcA B AEpPeBAHHHX Ooukax eMKOCTh 50-100 #u
275 n; B QaHepHHX GapadaHax eMKoCTsb 50-100 1 ¥ B noau-
3TAICHOBHX MeumkKax. XJOpPHYD M3BeCTh, NpeJHA3HAYEHHYW IJI
ANATSNBHOI0 XpaHeHuA YIAaKOBHBADT B CTAJBbHHE (apalOaHH
M3rOTOBJEHHHE K3 UYEpPHOr0 KPOBeJBHOI'O xejesa ToxauuHod 0,76-
0,62 MM euxocTh I00 4 MIM B ZBYXCHOHHHE I'YZAPOHMPOBAH-
HHEe NaKeTH, YJOXeHHHE B Cyxue ZiepeBfiHHHE SRUMKHK.,

XpaHeHue 3anacOB XJIODHOM M3BEeCTHU NpPOM3BOILMTCHA B
CTaHZApPTHOU YHNAKOBKE B 3aTEMHEHHHX, 3aKPHTHX, XOpomo
BEHTUIMPYEMHX MOMEUEHUAX NpM 20-25°C. He IONYyCKaeTcs
XpaBeHHe COBMECTHO CO B3DHBUATHMH BeileCTBaMu4, OrHeolac-
HHMM MNPOAYKTaMB, CMA30YHHMHM MaclaMM, MeTalIdUYECKUMH uU3Je-
AufiMd ¥4 CaJIJIOHAMM CO CEATHMM Ia3aMu,

[Io PU3UKO-XMMHUUYECKHUM [OKa3aTeAsIM XROPHAA HM3BECTH
Z0JXHa COOTBETCTBOBATH CACZYDUMM HODMAM:

W

HauMeHOBaHME NoKasareael AHO “? = MApOK - —

o S8

I. BHemH#{ BUR M LBET [lopomxooOpa3Hu# OPOAYKT
OeJoro nBera

2. CozepxaHue aKTHBHOIO
xnopa B %, He MeHee 35 35 32

5. Pa3pHB MeXZly cCOZepxarmneM
oqgero M aKTMBHOI'O XJo0pa
B p,

He OolXee Vi 2 4
4., CopxepsaHme Bnaru B %,
He OoJee:
ANA AAKTEIBHOI'0 XpaHeHMUf P 10 He HOpME-
pPyeTcH
Al TeKYWero norpelsieHum Va He HOpMMpyeTcCH

B KauecTB® DaGoOYero pacTBOpa peareHTa peKOMEHZAYETCH
npusernesne 5-I0%~HOro BOZHOrO pPacTBOpa XJIODEOA M3BECTH
B pacueTe Ha "aKTWBHHE Xinop".
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llfo;gomm HPUXORGHESA 5

[Jocrynaer 3 I'yMMEDOBAHHNX NHCTEDHAX HIH ODOKPHTHX
BEENINSQTOM KORTEiHGDAX, KQHHCTPAX MAHM (OYKAX BMOCTE-
MoCThD X0 60 X. XDAHNTCA B KDHTHX CEI&ACKEX B6OTAILIRBaG-
MMX OOMOROHNRX, SANMNGHHHX 0T COXHEYHOI'0O CBETA.

TomapEul rANOXXODKT HATpHd NMEET CIGAyOMEE QHNSHKO-
XEMEGOCKN® [OKS3aTECAN:

MapOR

HamMexoBanie nOK&3aTexs

L. Baomed sz L
A0 EOpHY-
HEBOI'0
Bera
2. Kosdduumesr cseronmpomyc— He HOpMN-
XaHug, %, 06 MOHE6 20 20 pyercH
3. CoxepxanNe ARTRBHOIO
XR0Op&, I'/X, HO MEHO® 190 I70 120

4. CozopxaENe® ESIOYN B
nepecvere Ha N a0H, r/x 10-20 40-60 20~-90

5. Cozspzanue xeresa,

r/a, He Goxee 0,02 0,05 He HOpMN-
pyercH

[IpaMevanne, JONyCKaeTCH NOTSDPA AKTHBHOI'O XIA0pa N0 HCTE=
woHRR IO cyror xpareH:Ns He Cozmes 30% OTHOCNTEIBHO K Nep=
‘BOBEAYANBHOMY COZSPEAHED M N3MEHOHNG OKPacKN 0 KpacHOBa-
*0-KODERHEBOI'0 IBEZ?A.,

I'ROOXXIOpET HaTPNf NPOH3BOZMTCHE B HSAPCTATOYHOM KOIK-—
Y0CTBO H XpOME TOI'O IPH AXHTEABHOR TPAHCHOPTHPOBKE TEpHe?
CBOD SKTERHOCTH, HOSTOMY L6XecCOo00pa&3HO NOXYYGHNE I'NIOXAO—
pETa BRATpNS NpEAYCMATPHBATH B MeCTAX HOTpOCAGHHS NyTEM
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IpoXoAXCHN® NPANOXRCHEAD
SlEKTpOAE2a pacTBOpa HNOBApeHHOH COMH.

JCTAHOBKA AAA HOAYYEHHUS TI'ANOXIOPHTa HATpUA K3 pacr-
BOpa OOBApeBEHO# coam paapadorana HUM KouuyBamsHOIO BOAO-
CEaCXcHAS M OYHCTKH BOZAH, 'UIpPOKOMMYHBOAOKaHanoM, [Ipoekr-
HO-ROHCTPYETOPCEHEM ODPO M SKCIEDMMEHTANBHHM 33BOZOM
KOMMYHAJIREDI'O0 00OpYZOBaHMA AKazieMH¥ KOMMYHANBHOIrO X03ai-
CTBA.

JCTaBOBKA COCTOHMT U3 peareHTHOI'0 X03fA#CTBa, NpeZHA3HA
HAa4YGHHOr'0 AAR HNPUI'OTOBACHMUA SJAEKTPOJUTA - pacTBOpA COIH
rpedyeMo#t KoHLeHTpaluu, 3ACKTPOAU3Epa, B KOTOPOM HOPOMCXO-
AMT DICGKTPONMTHYECKOE pasioxXeHHEe pacTBopa, pesepsyapa -
HARONUTEAP I'HIOOXAOPHTA, KOTOpHH 33aTEM AO3HDYETCA B Tpe-
OyeMoM KoOJM4eCTBE,

Pazpa0oTalo HECROJBKO THOOB SACKTPOJYIHHX YCTAHOBOK
88 ~ 1,2; 3H~5; 3H-25; 3H-I100 ¢ pacxoaoM COOTBETCTBEHHO
I,2; 5; 25; I00 Kr B CYTEE OO 8KTUBHOKY XIOPY.

Ha noxydyenue I Kr S8KTHBHOI'O XIOpa pacxoAyeTcCH
I15¢ 20 kBTr/4 azeKTposHeprau 4 5 ¢ 8 K COJH.

JCTaHOBKY HSI'OTABIAMBANTCHA 34BOZOM "ROMMYHARBHHK"
r. Mocksa.

Hoxyusesmuit pacrBop runoxnopura Harpua (I10-IS%) mpu-
MeHABeTCA 088 pasOaBIAGHMSA.

I'AnOXAOPHT KaAbIHAA BOSMOXHO NOAYYaTh HA MECTE NYTOM
XHOPHPOBAHHEA H3BECTKOBOI'O MOJOKA

B xayecTBe xmopaTopa MoxeT OHTH HCHOAB30BAH pesep—
Byap ryMMBpOBA&HHHYE BEYTPH, CB&OXCHHHH MeX8HMY6CEOH
Memangofi. [ocae 3anmoaHeHus ero H3BECTKOBHM MOJOKOM B XJIO-
paTop BOYCKADT XAODP-I'as, OAHOBPEMEGHHO BKINYAA MORAAKY.
[Ipx B3aHMOZSHCTBME XJIOpa C H3BOCTKOBHM MOJAOKOM B TEYEHHE
I 1 oCpaayerca I0%-uust pacrsop mo Ca(0Cs ),. HamecTHOBO®
MOZOKO npumeHfercq IS5k xonmesrpanus mo Ca(OH),

)
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[Ipononxerue OPHIOKEHNA 5

Mupocyrsdur Harpus (Meraducyasdur Harpua) (¥a,3,0c)
rexBnyeckuit, I'OCT I1I1683-76

[locTaBnaeTCA B NOAMSTUIACHOBHX MEINKaX, OOMOHEHHHE B
MEWKNA OyMaxHHe OMTYMMpOBaHHHE MiI¥ B OapadaHax QaHepHHX,
Maccoit He ooxee 50 Kr.

[I4pOCYABPHT HATPUA ZOJIXEH XPAHHTBHCA B 3aKPHTOM
CKJAAZCKOM NOMEUeHKM B HeHOoBpEeXNeHHO# yHaKoBKe., I'apaHTuft-
HHY CpOK XpaHEHHA NMUPOCYARPUTE HATpNA - AECBATH MECALESB
CO ZHA M3I0TOBJEEMA NPOAyKTa. IHpPOCYNBRPHT HATPUSA IOXApPO-
M B3pHBOOE30HaceH, TOKCHMYEH, IpM B3aMMOZEACTBMM C BOZAOH
o6pasyeTc cepHucTEA auruzpux S0,. MK S0, B Boamxe
padoueil 30HH NPOM3BOACTBeHHHX NMoMemeHH# IO Mr/m®.

o ¢U3MKO-XUMUYECKMM MOKA3aTEIAM MNHPOCYABPUT HATPHA
ZI0I%XeH COOTBETCTBOBATH CIEAYDIMUM IIOKA33TENAM:

HauMeHoBarue noxaszarenel . 10 H_COpIO0d

. [lepsoro .  Broporo

KpucTanrnuyeCKuMf OOpPOUOK
1. ByemHMi BAZ eJIOT0 MIM CAa00XeITOr0

JBeTa

2. O0mee cozepxaHude ABYOKUCHU
CepH (302), %, HE MeHee 64 62,3

WM B nepecuere Ha MApoO-
CYNBJHT HaTpuUs 0Va25205)

%, He MeHee 95 92,5
3. Cozmepxanue zexnesa (Fe )

%, H8 GoJee 0,005 0,0I5
4, CozepxaHuMe HepaCTBODUMHX

B BOojae BeuecrTrB, %, He 0olee 0,05 0,1
5. Copepxadue MHUBAHA

(AS), %, He Coxuee 00,0001 0,0001
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lipozoaxenne npUIOXKeHMs S5

THAPOCYIBYUT HATpHUA TEXHUYECKUI
(A/a2 452 04) ['OCT 246-=76

[locraBasgeTrca B CTaJbHHX 0apafaHa8X BMECTUMOCTHI
25 B 50 3, KOTOpHE BCTABJAAKT B QaHepHHe OapadaHH MM B
CTaJIbHHE TOJICTOCTEHHHE OapalaHH. JOHJCKaeTCHA YIAKOBHBA-
Hue B cTajlbHHe Oapal®aHH, BHYTPSHHSIA HOBEPXHOCTH KOTOPHX
NOKpHTA NOJNUITUIECHOM. [OJXEH XpPAaHMTHCA B 3aKPHTOM CHKJIaA-
CKOM IIOMEImeHMM B MCIpPABHOK Tapse.

['apaHTHiiEH]i CPOK XpaHEHUA MECTHh MecHAles.

I'upocyasduT HaTpHUA MORApOONACeH Np¥ IoNazZaHMM BOIH,
B3pHBOOE30NaceH, TOKCHYEH., TOKCMUYHOCTHP OCyCIaBJuMBaeTCH
BO3MOXHOCTH BHJACJNECHUA U3 HEero, 0COOEHHO NIpM B3auMoze -
CTBMM C BOZOM, CEpHUCTOIr'o aHIUAPHZA.

[0 QU3UKO-XUMMYE CKUM HOKA3ATENAM ZOJNXEeH COOTBETCTBO—
BaTh CICAYDOMM [0KAa3aTElAM

HanMeHoBaHUe lOKaszaTenei - HopuH COpIOB
. Bucmero [ [IlepBoro

*

1. BHemnu# Bup benHi ¢ cepoBaTHM OTTEH-
KOM IODOWOK
2. CozepxaHue I'UApPOCYJBPUTAE
sarpus (Na, S, 0,),
%, He MeHee 92,0 86,0

5. Cozepxasue CEpHUCTOIO
rarpus (N a,d ), % He

doxee 0,15 0,3
4., ConepxzaHuMe OKHUCH XeJie3a

(F, 0,), %, He Coxee 0,08 0,I0
5. Comepzanue uusga (27 ),

%, He GoJee 0,1 0,4
6. Cozepxanue HepacTBOPUMNX B

BOZe BSilIBCTB,» He Ooxee 0.4 1,0
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[JoMaRpABAMEY TEXHNYSCKNH
TY6-0I-I049-76

Joxmaxpuzanux AM® - ODOXYET NONEMEGDNSAINN AKDEASME-
A2. BEemnmfi BN — XOXeB000pasSHAS MBCCA 0T I'OAyOOr'o A0
XoNeOro Osera. PacTBODEMOCTS 3 BOXE NOXHAA.

JoaNaxpABAMEX [NOCTABXSOTCA B3 MONEKAX N3 NOXNXAODBE-
ERXOBOR NXN DOZNSTEXNOHOPOS INGHKN, BIOXGHHHNY B GyMAXHHe,
TEAECGBHES NIN IBNO-XrYTO-KOEAXND MSEXN, YIOXCHHME B ZOpO-
BANENO RANNEKN maecoff 40-50 xr. Ipanmrcd HORAKDHNANMNZ B
OCMYEEX CKISXOKEX YONORNNX, CDOK YPDANGHNd — 6 MOCHANGB.
OAAL Ho o0xaxaeT TOECKUNEME CBOMOTBAME, GO3BPOXCH,
BOANEG DACTBOPH O8I0 HC 00XAXADT KODPDPOSHOHHMMN CBOHCTBAMNE
N H6 xelcTByDT Ha X0M030, OTAXDP E YYryH. [I0 OTHONCHED K
OORCMY XOXNYCCTBY B3BGESHNHMX BOmSeTB Xos3a8 [IAA EKomeOxeros

or 0,I 70 0,8 mr/x. NoxmaxpEzansg B oOpaGaTHBAGMYD CPOXY
BBOXNTSA LOBXHGS XDYI'EX DOareEToB Ha I-2 MEH.

[IpEMeNoHEe HNOXNAKDAEANNAA YCKODHAOT OCAXZOHNEG BSBS-
BeHENY BOROOTS (BHBMBAR GoXee NETOHCEBHOG OCBOTIGENE 00—
paCaATHBAOMUX CTOXOB), P OBASN C W6M OTOTOHHNKN MOT'YyT pa-
dorars ¢ nopumeHHOR B ],5~2 pasa NPONSBOARTOXHHOCYED.
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[IpozoNxeHUEe NPHAOXEHHR 5

HaTpusa CUCYABHHUT
TexEAYecKuit (Bozmuil pacrsop) (#aHSO0,),
I'OCT 902-76

[locrasnfierca B I'YMMUpPOBAHEHX LHCTEpHaX, OO COI'XacCo-—-
BAHUMD C NOTpeCuTeJeM ZONYyCKAaeTCs TPA&HCHOPTHPOBATH OHCYIB-~
QUT HATPHA B CTAJBHEX X6JC3HOZOPOXHHX LUCTEpDHaX, aBTO-
LMCTEepPHAX, B CTAJBHHX OOYKaX, 8 TAKXE B CTSKIAHHHX OYTHAAX

BMecTHMOCTED 20~30 1=:.
DUCYIBPHT HaTpus XPAHAT B HENOBpPeXAEeHHOH YINAKOBKe

MSIroTOBKTENA HOX HABECOM, NPEAOXPAHANWMM MNPOAYKT OF
nonazassg OPAMHX COAHEUHHX Ayde#. [Ip# TemMmepaType OKpy-
XaDEeI'0 BO3AyXa HUXE 0°C crexnanHHe OyTHIM AONYCKANTCSH
XPAHATE TOIBKO B OTAINMBAEMHX CKASACKMX NOMENe HUAX.

l'apanTH#EHY CPOK XpaHEeHMA CUCYABYHTa HATpMA — TPH
MecHlla CO ZHA M3I0TOBJIEHUA. DUCYABPHUT HATPUA mOxapo-
A B3pHBO0e3onaceH, TOKCHYeH. TOKCHYHOCTL OO0YCIaBAMBAETCHA
BOBMOXHOCTHD BHASIEHMA M3 PacTBODA CEPEMCTOr'0 &HIMAPKAA
(505).

K SO, 3 Bosayxe paGodeil 80HH NPOM3BOACTBEHHHX
noMemenuit IO nr/ua

[Io QEsHKO-XMMMYECKEM OOKaA3aTelfM AOIXEH COOTBETCTBO-

BaTh CHEAYDUWMM HOPMEM:S

HauMeEOBAHME NOKa3aTENN HopMH ans COpTOB

| [epBHi . Bropoit

I, BHuemBH# BUZ CBerao—-xeliTHift CBeTHO~XCATHI
acTBop. pacTeop.
onycKaeTci  JOonycKaeTcs

NDHCYTCTBHE  KOpK4YHEBHH

TBEpZO# Ja-  OTTEHOK H INpH-

3H B BHUAE CYTCT BUEe TBep-

KpuCTalyoB 0K QasH B
BH/le KpACTal-
JIOB

2. Cozepxanue OUCyAR(HTA
Harpus (NgHJ30s) B nepe- 24,0 22,5
cueTs HA R %, He MEHee
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[ipoponxeHne TaOARIH

HopMH zJif COPTOB

PayMeHOBaHME HOKazaTelad -
[lepBHii - Bropoi

8 ¢4 &8 S0

53 Cozgepnanse CYJIbQUTa HATpPUA
(Aﬂazﬁfos) Bynepecqere Ha

§0,, %, HE Ooxee 0,5 I,0
4, CoZepxaHNe Eele3 6.5"6 )

B nepecueTe Ha Jfg 0,

%, HEe Qonee 0,005 0,010
5. Cozepzanie HeCBA3aHHOH EcauM npu NpUGABIAGHEH

aByoxucu cepu (S5 0;) METHUJIOBOI'0 ODAHEEBOID

He OyzeT HaOJNABTHCH
KpacHaf OKpacKa pacrBo-

pa

Cozepranue xenesa, ykasaHuoe B .4, rapaiTHpyerTcs
[IpM TPAHCHOPTUPOBKE M XPAaHEHUH MPOAYKTA B ClELHaNBHHX
DPYMMMPOBAHHHX LMCTEpPHAX WI¥ CTEKIAHGHHX OYTHAAX.

HaTpuit CepHUCTHIN TEeXHHUYECKUH
(¥ a,5 ), TOCT 596-78

HocraBnfiercs B CTaJbHHX GapadaHax ooneMoM 50 M 100 i.
[Io cornacoBahup C HOoTpeOUTEAfAMM ZONYyCKAETCHA YHOaKoBKa
CHIIy4eI'0 MPOAYKTa B ClelMaJIbHHE MArKNHE KOHTEHHEepH. XpaHAT
B 33KPHTHX CHJIQACKKX NOMENEeHMAX B YIAKOBKE M3TrOTOBUTEIA.
['apaHTHiiHHi CpPOK XpaHEeHUs - OJMH I'OJi CO ZHA M3I'0TOBJIGHMA.
CepHUCTHY HATpMit TOKCHMYEeH., [IpM CONPMKOCHOBEHHMM C KHMCIO-
TaMy BHZEJAET  TOKCHYHHE CEPOBOAODOA.

[JuK B paGoueli 30He 1O nr/u3. [lo QU3UKO—XMMHNUECCKIM
oKa3aTeddAM ZA0JxeH COOTBETCTBOLATh CICAYWLMM HOpDMaM:
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Hopua #AnfA COpPTOB

HauMeHOBaHUEe IOKa3aTedAd

Brucuui . llepsui

1. BHEemH#E BuUZ MoHOMMTHAR Macca, Yelyilkd,
PpaHYJH OT CBETIO~KOPHUHEBO~
ro A0 TEeMHO~-KOPHUYHEBOI'D
I1BeTa

2. Maccosad 70Jif CEpHUCTO-
ro Harpuas (N a, § ),

%, He MeHee 72 67

5, MaccoBafg zoJs HepacTBO-
MMOT'O B BOZE OCTaTKa,

, He OoJee 0,2 0,5
4, Maccosad AZOoNA xele3a
(Ffe ), » He Oouee 0,06 0,I5

CyaspuT HATpUA KPUCTaJ-
amyeckut (Y a, S 0, .7H,0), TOCT 903-76

[locTrasifAeTrcad B NOJMAITUACHOBHX MENKAX, NOMEUWEHHHX B
MEIIKM OyMaxHHEe HENpOMMTAHHKEE MWJIM MElKd OyMaxHHe OYyTyMu-
poBaHHHE; B ¢OapadaHax QaHepHuX, OOUKaX JepeBAHHHX MacCCOH
He ooJee 50 Kr, XpaHATCA B 33aKPDHTOM CKIQZCHKOM IIOMENeHUM
B HEeNOBPEXACHHOM YyNaKOoBKe. l'apaHTHiHHE CDOK XpaHEHUR -
WeCTh WECAlleB CO HHSA M3IOTOBICHHUA.

CyAs@MT HATpuA NOXa&po M B3pHBOOe3oraceH. [Ipu zei-
CTBUX KHUCJIOT pasNaraeTcf C BHACHEHUEH 502. o ¢uanko-
XMMUYECKMM [I0Ka3aTedAM ZOJEEH COOTBETCTBOBATH CeAY UMM
HopMaM:

HOpMA Al MApKH
TexHnudecKas

HanMeHoBaHye MnokKaszaTesei

8¢ BR By

L. BHemHuit BUZ becuBeTHHE KpPUACTALIH.
LONYCKaeTCHA Cla0o—XeNTh

UI4 CIa00-pO30BHHE OTTEHOK
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[IpozoiEeHe TaoJ.,

HauMeHOBaHWE NOKa3aTelNei +—LiQRM3 A KADKM

: TexHuuecKas
2. CozepxaHue CYJBQUTA HBaATpuAf
(Way 505 | 7 y,0) 92
3. CozepxaHue Weaouyd B nepe-
CueTe Ha YI'JIeKHCJHH HATDUH
N a,C0. . I0 H,0v, %, He
éone 3 c”) €45
4, CozepxaHde THOCYIBHaTa He HOpMHUpYeTcCH
5. Cozepzanue zenesa (f e),
%, He ogonee 0,025
6. CozepxaHne HepaCTBOPHUMHX B
BOZE BeWecTB, %, HE Ooxee 0,1

Cyas{HT HaTpuA Oe3BOJHHIL A/ 32503 -
cepHMCTOKMCHNY HaTpuih I'OCT 5644-75

[locTaBnACTCA B NOJMITHAGHOBHX MEWKAX — BHIAZMMAX UM
XUMUUeCKOM NPOAYKLUMM, BIOXEHHHX B HENDONMTAHHHE OYyMaXHKE
MCWKK, Q¢aHepHHX 0apaldaHa8X, CYXOTapHHX ZAEpeBfHHHX O0UKaX
UM ZepeBAHHHX AWMKax, Maccoid He ooxee 50 Kr.

XPpaHUTCA B 3KPHTHX CKJIAZCKHMX IMOMEUEHMAX B HENOBPEXHCHHOH
ynakoske., I'apaHTURHHR CPOK XpaHEHMA — OAMH I'OZ CO JIHA
H3TOTOBICHHKA.

be3BoZHHE CYARQUT HATPHUA 1I0Xap0 ~ M B3PHBOOE30NacCeH.
[Ipy zedcrBUM KMCJIOT OE3BOAHHE CYABYMT HaTpusA pasjaraeTcs
C BHAGNEHMEM CEPHUCTOrO aHruzpuza .5 0,.

{10 QU3MKO~-XUMMYECKNM [OOKAa3aTeJAM LOJNXEH COOTBET-
CTBOBATH CJHEAYOUMM HOpMaM:
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ropMa AJA MApKH

HauMeHoBaHUS NOKasaTtenel
TexHuvYeCcKad

I. BHewHulii BUZ [lopowoK Oeaoro WiM Clerka
XeJTOBATOro LBeTa

2. Cozepxaune cCyapyuTa
H&Tpgﬂ (Naz .}03, HE
MEHEee 93

5. CozepzaHne HEpPaACTBOPUMHX
B BO4E BeuyecrtB, %, He

golee 0,08

4, CozepxaHue uenoyyd B
nepecuere Ha N a-C0,,

/4 He oonee 0,7
5. Coxepxanie THOCYAbyaTAa
(8, 0,)¢ )
e 73 s, # o HE Oozee 0,02
6. Cozepxanue xeznesa (Fe), %
HE OolJiee 0,005

7. Cojzepxanue TAXEAHX MeTaj— He HOpMUpyeTcH
nos (Ps), », HEe OGoiee

ANOUMUEHKMA CEPDHOKHMCIAHA TeXFUUYECKMH
(Heounuenuui) AL (S 0,) . MH0 +m&0,),
I'OCT S5I55-74

[locTaBIdAETCA HABaJOM 1 BArQHAX MIN CHELMWIBHKX
MATKUX KOHTElHepax, XPaHAT HaBaJOM B OYUUEHHOM 33XPHTOM
CHJIAZCKOM MOMCHeHMM HA NJomajzKax C TBepAHM HNOKPDHTHEM.
CpoK XxpaHehHud HeorpaHnyeH. l[loxapo- i B3pHBoOEe3Claced.

(10 GU3HKO—~XAMMYECKUM [IOKA3aTEJJAM J0JXEH COOTBET-—

CTBOBATh CJACLYWUMM HOpMAM:
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HagMeHOBaHNEe NOKasaTele it .  HOpMH 217 MapoK

.-—_—_#—_—_——_—_

DA ; B

I. BHemRult Buf PpaHynn, OpUKETH, KYCKM
HeonpenelieHHOR QOpMH MM

B BAZE MEIKOr0 NOPOWKS
Ceporo Isera

2. Comepxaiue OKMCHU BJINMH-
Hug (A€, 0,), % He MeHee 9,5 9,5

5. OTHOmEHUE coOjepxaHus
HEpacTBOPUMOI'0O B BOZe
QCTaTKa K OKACH GNDMHHHUA

(H.0.) (A lo 03), % He
goJjiee 2,2 2,7
4, Cozepxasue xenesa
B nepecuere Ha F e,0,,

%, He Ooxnee 0,5 0.9

5. CozepxaHue CBOOO %ﬁ
cepuoit xucuory (H>,§0,),

%, He Oolee 2,0 5,0
6. CozepxaHye MHEBAKA
(A5, 0,), » , He Coxee 0,003 0,003

CozZa KaIbLMHMpPOBaGHHAA TEeXHHYECKAA
(Ma,C0,) TOCT 10689 - 75

TexHUUECKYy 0 KAABUMHMPOBAHHYW COAY TPaAHCIOPTHPYKRT
B YNAaKOBAHHOM BHZE. JIAQKOBHBADT B UETHPEXCIOHHHE MEMKH
no I'OCTy 2226-~75, npezHa3HauUeEHYD /A AJAATEHBHOI'0 XpaHes
HMA yHNAKOBHBAKWT B mECTHCHOfHHE OyYMaxHhHe OCHUTYMMDOBAHHHE
MemKM. Macca He zonxHa OHTE Oonee 50 Kr.
KaJlbUMHADPOBAHHY® COZY XP8&HAT B BAKPHTHX CKIAACKHX
NOMEUEHUAX, NpeJoxXpaHsasd NPOAYKT OT NomajgaHMs BIAlM.
[apadTMRHHI CpOK XpaHeHUs KaNBLMHMDOBAHHOHR COAH 3 MecsHIa
CO ZHA M3TOTOBJACHUA NPOAYKTA.
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OpeZeNbHO ZOMyCTMMAH KOHLEHTPAUUS NHAM 2 MI/M°,

[Ipo3BOACTBEHHHE NOMEHEHUS K JJAaGOpPATOpUMHM, B KOTOPHX
NPOM3BOIUTCA padoTa C KaJAbUMHUPOBAHHOK COAOM, AOMEHH OHTBH
O0OpPYZOBAHH MPUTOUHO-BHTAKHOM MEXAHMUYECKOE BeHTHARLMElH,
ofecneyuBapme# KOHUEHTpALHMD NHIM, He NpeBHmawomyw IIAK

[Io0 gM3uKO~XMMUUECKUM IOKA3aTeNsAM TeXHUMYeCHKas Kalb—
IIMHKpOBaHHAA COZ& ZOJIXHA& COOTBETCTBOBATH CJIAEAYDUMM HOPD-
MaM

HODMH ZJif COpPTOB

HauMmeHOBaAHMA NOKazaTenel :
2=Iro : 3-ro

. I-ro ;
1. BHemhuit BHA MeJKoXpucTananMueCcKuit mopo-
WOK OEJQr'0 MJIM CBETJ0~-CEepo-
Ir'o uBeTa

2. Cozepxanue yrieKuciaoro

HAT DA (”&2003), % 26,5 90,5 87,0

HEe MEeHee (99,2) (99,0)
5. ConzepxaHue YIIAECKHCIOINO

Kajusa (K2003); %, He

doJee 2,0 5,0 6,5
&, CozepxzaHue CepHOKHCIOIO

KaJng (K25 Oy)y % , HE

donee 1,5 4,4 6,5
5. Cozepxanue zenesa B

nepecuere Ha F¢ o0g,

% He (Ooxnee 0,005 0,01 0,02
6. COZepxaHue HepacTBOpPHU-

MO0 B BOAE OCTaTKa,

%, He Ooxee 0,1 0,1 0,2
7. HacHnHasg NIOTHOCTS,

Kr/1, He MmeHee 1 I 1
8. Cozepxanue BiIaru,

% He Ooxee C,5 I,0 1,0

KanpnMHUpOBAHHAA COZA MOXET TaKXe NOCTABAATHCHA IO
I'OCTy 5100-75.
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CozienzaBue YIACKMCAOI'O HATpua cocTamaser 99,2
99% COOTBETCTBEHHO ZJAA I-r0 M 2-ro COpTOB
MOXeT TPaHCHOPTHPOBATHCA B LEMEHTOBO3axX M COZL0B0O3aX

Kanpnua TUOOXNOPHUT ZABYTPETBOCHOBHOM

roct 13392 - 73 Co (04

[locrasaseTcAa B 0apadaHaxX, B MNOJUITHUICHOBHX MelKaxX
A0 35U KI'y XpaHAT B 33KPHTHX HeEOTAlABaeMHX I[OMEmMEHUAX,
XOpowo BEHTHIMPYEMHX,  3aUMueHHHX OT IONaZaHusA BJaru
M [pAMHX COJHEUHHX Jyueli. I'apaHTUiHHN CPOK XpaHEeHMA
2 roja. o @u3MKO=-XMMMYECKUM IOKA3aTeaAM AO0JNXEH COOT-
BETCTBOBATH CHCAYLUMM HOpMAaM.

HauMe HOBaHKEe [OKa3aTeNs HODMH 20Ifi MapOK

llepuHid copT EBTopoﬁ COpT

1. BHeuwxuy BuJI bejikii NopowoK
2. CoxepxaHue axKTHBHOIO
XJopa, % , HE ueHee 55 50
5. CozepkaHude oOmero XxXJjao-— A + 6 A s
pa, » , He Ooxee > 2
4, CopepxaH¥e I'MIPOCKOIMH-
yecKolt Baaru, % .,
He O0ozee I [,5
5., OcTaToK Ha CHUTE
e 045 K, % , He Ooxee 34,5 6

A - cozepxaHue A&KTUBHOI'O XJopa

HaTp ezKuli TeXHHUYECKHH
T'OCT 2263 - 79 (Na OH)

[locTaBafieTCA B LUYCTEepHAX, ABTOKOHTEHHEPAX, CTAlbHUX
i NOAMITUISHOBHX OOUKax, TBEpHHHA MPOAYKT YIAKOBHBaWT
B CTalbHHe 6apalaHH BMecTUTeAbHOoCThO 50-I80 1 unu
KapToHHHe OapasdadH 25-Iu0 J.
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Hopua AJifl MaEpKHU

:TBEpJAA XMMUYeC—,pPacTBOpP XUMU-
HauMeHoBaiue IOKa3aTenf: “an ; 1ockii
:[lepsuii .Bropoi :IllcpBHii. BTopoii
.COpT  .COPT .COpPT CCOpT

I. BacuHni BME YeuyudpoBaHHaf becuserHas
WIH I1IJIaBJAEHHAd  EUAKOCTE

Macca 0elioro
UBGTA

2. Maccomasi 401 eAKOro ) |
Harpa, % , He MeHee 97,0 96,0 45,5 43,0

3. Maccosas joas yriae-

KiUCJOr0 HaTpusa, %,
E€ (oilee I[,5 1,9 [,1 2,

4. MaccoBas jouxs xiaopuc-

TOr0 HaTpus, % , HE
goxee U,? 0,9 1,0 1,5

5. MaccoBaa 40nA xeJjesa

B nepeuse Ha Fg >0
4, HE Oolee -3’ 0,01 0,02 0,006 0,2

6. Maccosaa AONA KpeM-
HJEBON KHUCAOTH B g~

ecyeTe HA SL O
,’% s HE Goneeb e Uy 0,5 0,5 -

7. MaccoBan #oJf cyiampja-
Ta HaTpudA, %, HE Qoxee 0,6 0,9

JlaHHHEe II0 MapkaM,: TBepAuii pTyTHHE (TP), TBEepaHHt
aua@parveHguit( TR ) -PacTBop pryrHE#t (PP) He mpuBOAATCA.

Xnop xuzkuit no I'OCTy 6718-68

lepeB03AT B CneLMalbHHX .eJl€3HOAOPOXHHX HHUCTEpHAX,
ClieLiMaJIbHHX KOHTe#Hepax - 6oukax eMKocthio 400, 600 u
IO00 1 ¥ GanzoHax, YAOBAETBODPAWLMX TpeoosaHusM "lIpaBua
yCcTpoacTaa ¥ 0e300aCHO# axclayaransdu COCyi0B, paloTanHMX
noz zasnaeHueM". Ha KaxAny JA4Tp eMKOCTH TapH Aofyckaerwcs
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HanolHeHue He Goxee 1,25 KI xMAKOrO xiopa. Padouee ras-

JeHue KUIKOI'O XJopa B KoTJie M KoHTeliHepe IS5 KPC/Clz.

Pagodee zaBleHME EHUAKOIO XJIopa B 0aNNOHAX
20 ch/cuz..XpaHeHue ZNLKOT0 XJi0opa NPOM3IBOZUTCA B CKIAAAX,
OTBEYADIMUX TpeOOBAHMAM CAHATADHHX NpPABUI ZJA CKIAZO0B C

CUIBHO-ZEeACTBYLUMMHA AXOBETHMEK BeMECTBAMH,
o QU3MKO-XUMHUUYECKMM IIOKa3aTeJfAM AONXEH COOTBET-

CTBOBATh CIACRYDUMAM HOpMEM-.

HauMeHOBaHKE IOKasaTelieH . Hopua
I. Cozepxanue xxiopa B 00. %, HE MeHee 99,6
2. Cozjepszande BJard B Bec, %, He Ooxee 0,05
3. CozepxaHde TpPexXXJIOPMCTOI'O 830TAa B BEC.
% He Ooxee 0,005

Kucyora cepHas TexHKWuecKas
(H25 04), [OCT 2184=77

TexHUYeCKYD CepHyR Kucaory I-ro u Z2-ro copra,
GalleHHY ¥ pereHepUMpPPBAHHYD TPNHCHOPTUDPYLT B XEJE3HOAO-
DOXHHX CTaibHHX CEDHOKMCHEOTHHX LMCTEPHEX M3 CTalnM MAapoK
Cr.3, B CTaJbHHX KOHTejHepax, CTalbHHX Ooukax. CepHas
KHCJIOTa IIOKAap0 M B3pHBOGE30INacHa, napH TOKCHYHH,. ILIK
B BO3A¥xe padouefr 30HH [ MD/M°,

[lpy cueweqHMyu KHUCJIOTH C BOZOH HEOOGXOAUMO KHCIIOTY
BJABATH B BOZY & He Hao0opoT, T.K. IpH I10734€ BOZH B
KMCJIOTY BO3MOXEH BHODOC KHCJOTH M3 annapara. [lo QU3MKO-
XMUMHAUYECHKMM NoKasaTedsaM IOJNEHA COOTBETCTBOBATH CJeE XY OUMM

HOpMaM:
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Hopua

HanMeHoBalue IokKasaTe.if ‘KograkTeas : Bames-- PereHe-
- TeXHUUecKas ¢ HaA . pUpPOBaH-
I copT.2 cop™ . Haf
]. BHeWHU BUZ He Hopumupyercs
2. MeccoBas AONA MOHOI'MZpa-
ra (H,§50,), % 92,5 92,5 75 91
5. MaccoBasa zoaA xelesa
fFe), % , HC OoJyee 0,02 = 0,05 0,2
4. Maccoaa? O0NA ogucn%B
asora
He Gonee"(z 037 - - 0,05 0,01

Kyrnopoc xeneaHHif TexHAYeCKUit
(Fe 8 0, . 7 H,0) - ruzpaT 3aKMCHOI'O CepHO-
KucaorTsoro xexnesa) I'OCT 69sl-75

llocrasnaeTca B ZepEeBAHHHNX CYXOTapHHX O0oUKax HIH
@aHe pHUX OapaldaHax, Maccoi He oonee 120 Kr. [lo corsnaco-
BaHUK C NOTpeOUTeNeM LONyCKaeTCA TpPaHCIOPTMpOBaHUE

KEJIESHOI'0O KYNOpPpOCA HACHNLKW B KPHTHX aBTOMAlKNHaX. XPAHAT
B KDHTHX CKAQACKAX MNOMENeHHAX. [loxapo- 1 B3pHBNOE3NNACEH,

MAJOTOKCUYEH.,
o JuU3KMKN-XUMUYECKHUM NnKA3aTeNAM ANJIXEH COOTBETCTBN-

BATH CJHAEZYOMMM HODMAM:

Haukuenosanue IoKasaTenei HOPMH ZZfi COPTOB

: [lepBHH : BT opok

I. BHEWHU BUZ 3€JIeHOBATO-roNyOHe KDilC-
T3JIJIN

2. Copepxanue 3aKUCHOI'C CEPHO-
Kuciore xene3a (Fe S 04) »
#», HE MEHee 52 4'7

5.00epaanile CBOOOAHOH CEDPHOI
KMCJZOTH, 0, HE OOJIEC 0,3 L,0
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HayMeHOBaH4e NOoKa3aTenei HopMa Ans COPTOB

[lepBuH : BTopo#

&0 & 0 40

4, CojzepxaHuMe HepPacTBOPUMOIO
ocTaTKa, % , He oOoXee 0,2 1,0

HaTpul#t xnmopucTH# ( Na Cl )
I['OCT I3830 - 68

Coap NOCTABAAEGTCA KAK B YNAaKOBKe B Memkax 0 50 Kr
T8K ¥ 063 YNAKOBKH 0O COIN&COBAHMD C HOTpelHTEJieM.
Coap "“JpoOaeHka"™ ¥ "I'sn0a™ BuOycKaeTcA 0e3 YN&KOBKHU.
Coaxs ®"JpoOneHxa" ¥ "3epHOoBafA"™ BHOYCKAETCA 3€PHOM pa3Me-
poM He Ooxnee 40 mM. Coxp "I'mHOa" BHIyCKaeTCA B BuzE
KYCKOB Macco# or 3 zo 50 Kr. llpuMechr MEaounm ¥ KYCKOB
MacCoi MeHee 3 KI' jjonyckaeTcs B HoauuecTBe He ooinee 10%.
PU3INKO-XMMUUSCKHME IIOKa3aTeaM COJMU AOJKHH COOTBET-
CTBOBATH CHAGZLYDAMNM HOpPMaM

A I S ——
*Cogepxa~ "Cozepxa- ° : HopMa XMMMUECKOI'0
;uue NaCl :Hue He- :Cozepma~ :COCTaBa B % B
"B %, B :pacTBOpH- :HME BIaru :lepecueTe Ha CYXOe€
Copr :mepecuere:MuX B BO- :B %, He  BemMEcTBO, He dojec
:Ha Ccyxoe .Je BemecTs:0oI&e : - :
:BemecTs0,.B %, B Ie-,
:He MeHee :@pecuyeTe Ha.
. :Cyxoe Be-’
.mecrso,

9 & -
.

5%&55¥&§hﬁﬁ

t.‘.
2
*

& ¢
*eh *®
L N
e 4

: ‘He CoJee :
lepBu 97,7 0,45 0,25-5,0 0,50,I10100I0,5
Brovoit 97,0 0,85 0,25-6,0 0,65 02 LS 0010,5
JlanHHe 0o copram "Jkcrpa® M "BuHomEMA" He OpUBO-
AATCH.
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Bozopoza nepexucs  (H,0,)
['OCT 177-77

[locTraBifAeTCcAd B CTEKJIAHHHX OYTHIAX BMECTUMOCTBHK
10 - 20 n,, nmonMaTHicHOBHX KaHMcTpax Zo 70 i, B alKMUHME-
BHX KOHTejlfHepax M3 ajiMuuufg mapox A-0, A-5, AL, AL-L u
B CHELUAJbHHX ajlMUHMEBHX XeJe3HOZOPOXKEHX LHUCTEpHaX.
Io corjaieHMp C NOTpeCHTeleM XONYCKAaeTCA MOCTAaBKA B
CTEKJIAHHHX OYTHIAX BMecTumMocTri 303 50 u 55 1.

XpaHAT B CKAQNCKMX IOMEueHUAX, 00eCneyudBaounx
3aUMUTY OT BO3ZeliCTBHA COJHEYHHNX Jyuel, Npu ToMmeparype
OKpYyXapiiero BO3Zyxa He BHIE 30°C. ['apaHTUHHNN CPOK XpaHe-
HMAA - [ECTh» MecslueB. [lepeKUCH BOLOpoAa cnocolHaA CaMo-
IPOM3BOJNIPHO pa3JaraThCs Ha BOAY U KUCIOpPOZ, ABIAETCH
CANBHLHM OKUCAKTENEM, DHEPIMYHO BCTYIAKLMM B peaKLMO CO
MHOT'MLM BeilleCTBAMM M BH3NBADUKM BOCIIJIaMEHEHHEe I'OpPHYMNX
MaTepuanioB., He [OonNyCHKAeTCH IIpUMeHeHMe allapaTypH 43
HelerypOBaHHHX M HHU3KOJNErApDOBAHHHX CcTajaeu, 4yryia, Meau
1 APp. MATEpUAJiOB, ABAALUNXCA KaTaJld3aTOpaMy pa3JIOXEHUNR
nepexucu Bogopoza. LUK B padouelt 3oHe 0,3 Mr/u°. TpyGo-
[IDOBOLN, pe3epByapH K xpyroe o0OpyAnOBaHME, HAXOAAMNMUECH
B AJNTEIBHOM KOHTAKTE C NEepPeKUCHD BOLOpPOZA, PEKOMEHZyeT-
CA K3 MNOJMBMHUIXIODPHAA, MNOAMITUIEHA, M3 YUCTOI'O AAOMUHKA

o QU3NKO—XMMHAYECKUM IIOKa3aTenAM J0JsEa COOTBETCTBO-
BATh CJACZYOUMM HOpMaM:

-HopMa 75 MapKU

: ‘TeXHUYecKas

4 : Bucuero. llepsoro
:copTa :copeTa

l. BHeuwHM# BUZA becnseTHasa po3pauHad
EAZKOCTDE

HauxeHoBaH¥e IMOKa3aTens

»

. MaccOBas I0Jfi NEepeRACH
BOLOpOLa, /4 35~40 35-4( 7 45=40
5. kmacconafd KuHLEHTpaUWA CBOOOj—
HHX KHACJOT B iepecuere Ha cep~ 0,35 - -
HY©D KHCAOTYy, I'/J, HE€ uOJEu
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HopMa Anfl MapKy

HaunMeHoBarKne MOKa3aTeldf . TeXHHUIECKAasA
: B
: 4 ‘Buemu#t ° Depsuit

—_— . COpT COpT

4. Maccosag KOHLEHTpauus
CBOOOJHHX KHCJOT B nepe-

cueTe H& YKCYCHYD KHUCIO-
Ty, I'/1, He OoXee - 6,0 13,0

5. MaccoBasd KOHILIEHTpaluA
HeJeTyyero ocraTka,
r/n, He Oonee 0,9 0,9 1,3

Kucnopos rasooOpasaHHi
TexHuueckalt u mepunusckug ( 0,) I'OCT 5583-78

[[ocTaBnAeTCA B CTAJBHHX O8JJAOH&X HNM B aBTOpENMIMEH
rax noz zabnesued I5 + 0,5 Mlda (IS0 + 5 ch/cuz) BIH
20 + I,0 Mlla (200 + IO ch/cnz) npu 20°C. Xpamar B
CHelMaJbHNX CHKJIAZCKHUX IOMEHEeHMAX KHJIM Ha OTKPHTHX Iaomazn—
Kax 07, HABECOM 3amui@aniiM CalJOHH 0T aTMOC{EepHHX ocaf-

KOB M NPAMHX COJHEUYHHX Jy4defl.

KuciopoZ HEeTOKCHUYEeH, He POopibd ¥ He B3IPHBOOIACEH,
OZHAKO ABNAACH CUIBHHM OKHCIAMTENEM, PE3KO YBelInuuBaeT
CIHOCOOHOCTH ADpYI'MX MaTepuanaoB K IropeHup. O0peMHafg IOaA
KNCIOpOZa B paCOuMX NOMEUEHMAX He ZOJKHA IpeBHHaTh 23%.

[Io QU3UKO—-XUMHYECKNM [IOKA3aTENfiM NOJX6H COOTBET-

CTBOBATH CJEAYDIUM HOpMaM.
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HauuMeHoBaHMe HOKAa3&TeId °
. llepBui
* copT

I.

JOBEeMHaA ZOJA KMCIO—-
posa, % , He MeHee

2. MaccoBasg KOHUEHTpa-

Mg BOAAHNX NAPOB MpH
20¥C 101,35 klla

(7 MM PT.CT.),
Ir'/u®, He Ooxee

O0peMHaA JOJIS BOAOPO-
la, %, He Oojee

(AN8 KicJopoha MOJy-
YaeMoro 3NeKTDOTA-

30M BOJIH)

[IpojoxxeHne NpPUIOKEHKA 5

HOopMa JIA TEXHHYECKOIO
Kucaopoza

0,07

0,3
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f Bropoi
. COopT

99,5

0,07

0,5

E Tperui
. COpT

99,2

0,7
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[Ipunoxenne 6

XapakTepucTHKa HaU00JNee YacTO BCTPOYANMMXCA XMMHYECKUX BOWECTB

HausMeH 0B aNns i %ggg;ggxaa § ['pamMmoliexya Eg agﬁgnnu— ; Pacmngpngggrs B BO/E
: : 200C
1 : 2 : 3 : 4 : 5
A30THaaA Kuciora HNO3 63 63 B np0HX KOJMYECTBAX
ANIOMMHMANE TIHIAPOOKUCE AL (0H )3 78 26, 63,70
AnosuEny CePHOKUCHRHA Al (50,)3 343 58 368
AMnuax NHs I7 17 511
AMMOHM{ CepHOKMCIH (NHy )2 S04 138 66 582
AMMOHKK 280THOKMCIIHY NHy N0+ 80 80 178
AMIOHUYE WTOPHCTHR NHy F 57 37 500
AMMOHMA XJIOPMCTHH NHy CE 53,5 53,5 375
Bapuit xpoMoBOKMCHAHY Balrlq 252 126 -
bopHaa KuciorTa H3.803 62 20,6 50
Kejle30 a30THOKUCIDE Fe (N03) 4 211,8 70,6 630
HeNes30 MMAPCSaKUChH Fo (0H); 90 45 0,0004
£e5e30 TUMAPOOKHCH Fe(0H)3 107 35,7 HeDo
LCIe30 CepHOKUCIOE Fe S0,

(KyIIopog) 7H,0 278 159 265



¢ehl

I

X6J1630 XJIODHO®
KclAe30 XJIOPHCT06
KazaMuit ruapOOKNCH
Kazuuit OXHUCEH
KazMuii Ce pHOKUCHHH
KazuMuit xnopuctui
Kanuli a30THOKMCIIHH

Kanu#t ruapooKucCh
(eaxoe Kauu)

Kanuit KpeMEeTOpPUCTHH
Kaaujf cepHOKMCIAHiA
Kanuf§f yraexkucaHi
(noram)

Kannit QocOOpPHOKUCIHbY
Kamft xnopucThf

Rauuii ZByXpOMOBO-
KUCIHK (XPOMUK)

Karuif uuanucrHit
Ralpnuit a30THOKMCIAHM

lampouit PHIAPOOKRKCH
(l'aueHad U3BECTH)

Fe Cl,
Fell 4
Cd (ov),
(ao

CAS0,
CdCCa

KNO o

K OH
KaSiFg
Ka S04

Ky 003
K3 POy
KoL
320?30?
KCN
Ca(Na3),

Ca (0K )2

126,%7

162
146
128
208
183
I0I

56
220
174

138
173

74,5
294
65
164

74

4

63,35
S4

?73

64
104
9I,5
I0I

56
110
87

69
86,5
74,5

L1479
65
B2

37

6l
160

[lpononxeHe MpUAOKEHUA 6

5

0,005

HeD
770

1550

316

1120
53
107

1100
985
342

47

130
1290

[,2

’
pasxar.



Lol

I : 2
naJblMdit CHKUCH Cal
Kanpumit-naruusih yrae- Lo Mg«O .
K CJI it (IJ.OJIOMHT§ 2002

Kansuuli ceprokucanit(TUIC) a S0,
Kanpluui grnexncnun

( KaJABUMUT CaCO,
Ransuult gocwopHO-KUCAHL La;(P0y)z
KanbpLuif @TOPUCTH la F»
Ka.BbUUit XJTOPACTHH Ca C& 5
Kanpuuit XJOPHOBATUCTO~  (q0CLl2°2H20
Kucauff ( xaopHas M3BECTh)
['ROOXNOPUT KaNBUUA Ca(OCIQ;
MarHaii OKMUCE Mg,ﬂ
MarHidii cepHOKMCIHHY M?.Soq
Maraui XJI0pUCTH Mg lls
Mens a30THOKMCIAHA g% (gUJ)Z'
2
Lo vsoous L
e4b
(Kynmopoc) CuSly
Mezs yraexucuas Cu 003
Mezb XJIOpUCTAH Cull.

Mexp LnaHucTaf Cu(CN);

L X J

56

Lot
136

100
310

70
L110

179

120
95
241
97

159
Iuvé
134
116

2b

s

50
51,6
39
55

69,5

20

47,5
120,5
48,5

79,5
46,5
67
58

[lpogonxe H¥Ee NPUIAOKE HUA 6



SHl

I

HaTpuli a30THOKMCANY
HaTpuit a30THCTOKUCAHY

HaTpuli IPMAPOOKMCH
(enKUit HATD)

HaTpuilt KpeMHEKUCIHHE
(XMZKOE CTEKJO)

HaTpuft cCepHOKMCNHY

Harpait KRCAHH{ CEDHNCTO-
KNCHHIt (CHOyXBORT)

HaTpuli CepHUCTOKMCIH it
(cyanbgur)

HaTpuit TMOCEDHOKMCJIH [
(rnnocynbmarg

Harpuit yraexKucani
KaJIbLRHKpOBaHHAA €0/48)

HaTpul#f yKCYCHOKUCJIHH

HaTput QocQOpPHOKUCII
(TpuHaTPUit gocyaTt)

HaTpu#t QTOPUCTHH
HaTpuil XnOopucCTHit
haTpuil XpOMOBOKUCIK

dpoAonXEHME NPUIOXKBHMA 6

2 : 3 : 4 :

Na N0, 85 85 875
/Va N 0}_ 69 69 840
Na OH 40 40 1090
Nap5i0a 122 61 P
Na, S04 148 71 194
Na HS303 104 I04 P
Na, S03 126 63 269
’?},“? 0s 248 124 790
Na, 03 106 53 215
Na (2 H30, 82 g2 1200
12 H20 380 126,6 288
NaF 42 - 43
Na L 58 58 357
Na,Co Oy 10H,0 214 107 XePe



9%l

I :

HaTput ABYXPOMOBOKMCIHM
Harpuit xpeMHeQTOpMC "HH
HaTpulf LKRBHUCTHH
HuKend I'MADOOKKUCH
Hukesar OKMCH (3aKHUCH)
HuKeJb CEePHOKUCILY
HuKens YDAGKUCINI
HUKeJAP XJIOpMCTHR
OprojgocfopHad Kuciuora
Cauyell yI'ue KuCaui
CBuHBl IPUAPOOKHCH
CepeSpo 830THOKUCIOS

CepHasa Kuciaora
CTpoHUMEt CODHOKMCHM U
XpOoM I'HMADPOOKKCH

XpoM OKMCH (XPOMOBHIH
QHI'MAPKI )

XpoM COPHOKMCIHHH#

2

Na,( 7 Oy
Na Si Fs
NaCN
NI(0H);
NIQ
N/ S04
Ni 03
NI,
H3 POy
P800,
P J(Uﬁ/)g

lf—/VOJ

H250,
Sz,SOq
Ov(QH)

[Haﬂb

298
188
49
92

7% .7
I54,7

118
129

98
267
241

169,9

98

183,7

139
100

(2, (S04 )3+ 18H0 716

4

149
94
49
46

37,35

77,35

59

64,5

32,6

133,5

120,5

169,9

49
91,85
46,5

16,6
238,6

-
L

’
- 800

[IpoponEesue MPUIOKEEHHUA 6

>

2380
4,3

0,0005
HeDo
5,80
0,09
2540
>480
00,0001
cli.P.
2280

Do
17,7

HeDa

p.
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I

IMHK Q30THOKMCIHH

UMHK IUADPOOKKUCH
HUHK OKHUCEH

UMHK CepHOKMUCIHH
(LMHKOBHE Kynopoc)

LIMHK 1JA8HMCTH
JKCycHasa KuciaoTa
Q@OpMaINbAS UL
MeTagocyopHas KUCIOTA

XJIOpUCTHK BOXOPO
(cOoNrHaaA KMCIOTA

2

dan W03)2
6 H,0

an {0’5) 2

nd

an S0y

in [CN)z2

CH3lQxH

HCHO
HPO,

HCE

297,5

99, 4
81,38

161,45

117,4
60

30

79,99

36,5

[I[pononxelue MNPUIOXEHUA 6

4

148,7

49,7
40,69

80,72
58,7

79,99
36,5

5



[Ipunoxenue 7

MaTepuaid And INPOKNAZOUYHHX COCIWHEeHUH
e e T

Marepuan mpoknazok.I'OCT," npezeibHHE .
‘my : pacoune na- :Cpeza
: DaMeTpH cpe-

« AH
‘ t°c ?_Pﬂ.icrc:/cu2

LR
L N % &% B

Hagron npoknazou~ 9347- 120 16 Bozsauof mnap,
BH# nponuTaHEH#, %4 Macyna, OeH3MH,
MapKky A MasyT, oprasu-
Tonmusa 0,3¢1,5 MM YyeCKMe pacTBO-
puTEeNH K yrie-
BOZOPOZH.
Kapron actecroBuit 2850- 500 I0 JrieBOLOPOAY
XPU3OTHIIOBHH -75 XULKUR ¥ raso-
TONRMEE - 2-10 MM O0pa3HH#, Ma3yT,

Macjaa, CMOJH
rOpAYMEe IrasH U
I'a3DBHE CMECH,

MM HE paJIbHHE

KUCHOTU
[lapoHUT oOmero 481- 0T o4 Bo3xnyx, BOAa
Ha3Havesusa [IOH -71 -182 fap BOiHHOﬁ,‘

ToamuHa aucTa o BOJjHHE pacTBO=-
0,4 — 6 MM +450 pPH COleH, aMMHaK

CIIADPTH, TAREJHE

N Jerkde HegTe-

NPOAYKTH
To xe, mMacio- oT 100 Boza Mopckad,
censocToirut [MF To xe -I82 pacCoJN aMMUaK,

10 KIUCIOPOL, a30T
goﬂmfﬂg ﬂﬂacTHﬂ +500 3rneBon0ﬁonu, '
’ MUHepalbHHE Mac-

A8 HeQTEeNpOAYK-

TH
To xe saexrponau- == oT =15 25 Bozopox, Kucio-
3epHuft I3 iy, poZ, WeyouH,
Tonyuna JAUCTOB +200 aMuuak I0% —-Has
I 7,5 Mu a30THAA KUCJIOTA
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flpozonxeHue NpUIOXGHRA 7

I 2 5 4 5

Pe3uHa nucToBag Tenao— 7338- or -60
MOpO30-KHCIOTOmMEIOoYe- =77 XHO

I0 Boxa mpecHas M
MOpcKas, pacT-

CTOHKaf +90 BODH COJEeH#, me-
llm JOUN 1 KHCJIO§H
KOHIEHTpanue
ToxmuHA OJI8CTUH He Oomnee 20%
2 + 60 uu

To xe OoBHEEeHKO-Macmo- oT =40
6eH3ocToilkan [IMb = _n. IO

OrpaHMYeHHO Macao- +80
O0eH3aocTOoMKaa OMD

XupH, MacJja Ha
He(@TAHOK OCHOBE,
3MYJBCHUHN, OEH-

ToamuBa NnaBTHH
2 4+ 60 MM
$Topoinacet 4

Toamysa NMIaCTHH
0,8 ¢ 2 ux

I0Q07- 0T-269 64
A
T 6-0 9 5- +260

34H, TOIUIMBO M3
HEQTENMPOAYKTOB

KUCHOTH U weno—
Y¥ JIn00#t KOH-

LeHTpalluu, pac-

810-76 TBOPUTEIH,
OKUCIUTENH
[lracTHKAT NOAMBMHMI-~  I8269-o07 40 KucinoTH a30THaA
XAOPUZHHYE npokiaazou- 72 -30 M confHad, ue-
HHH# yi{o, JOYN
ToamuHEE JNMCTOB +70
I ¢+ 5 MM
TeXCTONUT 5=76 100 I0 KucaorH 1 wmeso—-
[ITK, IIT YH HU3KOR KOH-
TonuMHE JHUCTOB "T@HTpal M
0,5 ¢ 70 MM
{lonuaTuneH, TOJAMMHA 16337~ ot 10 ArpeccusHue
aucToB I ¢ 20 MM =77 =60 XAIKOCTM M rasH
- A0
16338- {5
BuHKILIIACT JIACTOBOM 963gf oT -  KuciotTH # méno-
ToNuuEa TACTOR 7 o0 I%, PacTBOpTe-
I+ 20 uu +60
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XapaKTeplCTHKa COpPaCHBAeMOT'0 pacTBOpa

BpeMs
.copoca,
MUH.

d +8 ¢ &

PUOZMYHOCTSD
copoca

;He

KoHneH-
TDAIHA,
/I

HanMeHoBaHue M

XUMAYECKUUE CcoCcTas

* 20 920 2¢ e *e O 49

OrMeTKa

BHITYCKA

pacTBopa

*9 9 SO ® A0 O 0 BB S

O6opynoBaHue, OTKYyZa CIUBaeTca pacTBOPD

00DEM,
3

Paoouuit.
M

&0 29 a9 40

Kony-
UyeCcTBO

¥ NO3U-—
KK IO
MMagEu-
POBKE

HauMeHOBaAHUE

HauMeHOBaHME TIoZpaszereHuns
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[[punoxenue Y

CpaBHEeHMe I'pafyCoB EECTKOCTH BOZH MO PA3JUYHHM
CHCTeuaM

I'pazycu : Mr.snn/nusf CTpaHH

BGCTKOCTH  :(yn axp/n) ;lepMa-:QpaHuma: CUlA  °AHDIHAA
. THUA . .

I ur-sxB/zM° I 2,8 5 50 3,5

I° nemeuxus 0,3566 I I,78 17,847 I,25

I° gpammys- 0,1998 0,56 I 10 0,7
CKUl

1° aueEuRaH- 0,02 0,056 0,1 1 0,07
CKH

0
I aupaniickutt 0,28 0,8 I,42 14,25 I

I51
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