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Printed circuit boards. Standard processes of chemical
and galvanic metallization

MocranosjenneM TOCYRApPCTBEHHOr0 KOMHTETa CCCP no cranmapraMm OT 30 uioxa

1979 r. M 2854 cPOK BBEJCHHS YCTAHOBJEH
c 01.07.81

OrpaHutenHe CpoKa AeHCTBUA CHATO NO peIeHHI0 MeKrocy1apcTBEHHOTO COBeTa Mno
CTAHAAPTH3ALMKH, METPOJNOTHH U cepTHHuKanau (HYC 2—93)

HacToAaumui craHaapr paclpocTpaHsercs Ha NpOllecC H3roTOBJE-
HHSA MEYaTHHIX MJaT MO3HTHBHHIM KOMOWHHDOBAHHBIM METONOM H MHO-
FOCJOAHBIX NMEYATHBIX IVIAT H YCTAHABJIHBAET OGUIHE TPEGOBAHHA K TH-
MOBOMY TEXHOJIOTHUECKOMY npoileccy XHMHYECKOA ¥ rajbBaHHYECKOH
MeTaJJIH3aUHH NMeyaTHbIX NJaT: XMMHYEeCKOMY MEIHEHHIO, NpelBapH-
TeJbHOMY H OCHOBHOMY ra/ibBaHHYECKOMY MEIHEHHIO,  OCaXKACHHIO
CILJIaBA OJIOBO-CBHUHEIl, OCAMXKIEHUI0 OJIarOPOAHBIX METAJJIOB, 4 TaKKeE
TpeGoBaHHAM K INpollecCcy MNOATOTOBKH MeTaJ/JIH3HPYEMBIX OTBEPCTHHA
MHOTOCJIOHHBIX MeYaTHbIX MJAaT, U3rOTOBJAEMbIX METOAOM METAJJIH3a-
MU CKBO3HBIX OTBEPCTHH. :

(U3smenennan pepakuusa, Ham. Ne 1).

1. TEXHHYECKHE TPEBOBAHHA

1.1. TexHosorduecKui MNPOLECC XHMHYECKNH  H rajbBaHHUECKOH
MeTaJd/Id3aldd NeYaTHbIX MJaT AO0JKEH BBIMOJAHATHCA MO CXeMe:

Hspanme odnuuanbHoe lMepenevarka BocCTpemena

*

* [Tepeusdanue (aneaps 1995 2.) ¢ Hamenenuem N 1,
yreeprcdennom 6 okrabpe 1986 2. (HYC 1—87).
€ Uszanatensctso ctaHaapToB, 1979
© Hsnartensctso crangapros, 1995
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NOATOTOBKA MOBEPXHOCTH;

cencuOnH3auHsl H aKTHBAIHA,

XHMHYECKOE MEJHEHHE,;

rajbBaHHyeckoe MeJHeHHe (IpeaBapuTeNbHOe);

rajbBaHUyecKoe MeaHeHHe (OCHOBHOE);

raJbBaHHUECKOE OCaK/JEHHEe CI1aBa 0JIOBO-CBHHEIL.

[Tocae kaxka0ii onepaluu HPOH3BOASAT MPOMBIBKY MEYATHBIX IJIAT
BOJOH.

Texnonoruuecknii npouecc HAHECEHHs TaJbBAHHUECKHX TOKPHITHH
HA pas3beMbl ICYATHBIX NJAAT BBINOJHAKT N0 CXEME:

H3rOTOBJIEHHE NEYaTHOH MJAaThl MO3UTHBHBIM  KOMOHHHPOBAHHBIM
METOLOM;

NOJATOTOBKA NMOBEPXHOCTH PAa3bEMOB; _

rajbBaHH4YeCcKoe HaHeceHHe NOACJAO0s H OCHOBHONO  MeraJja Ha
pasbeMbl (IIPH HCNOJb30BAHHH B KAueCTBE 3AUIHTHOTO METaJJHYECKO-
ro MOKDPBITHS CIJiaBa OJ10BO-CBHHEN HEOOXOAMMO CHadasa yAajdHTb €ro
C pazbeMoB; nepej 30JI0YeHHeM H NaJJaiHPOBAHHEM HAHOCAT NOACJOMN
HHKeJs1 HJH cepebpa). _

1.2. I npHrOTOBJICHUST U KOPPEKTHPOBAHHS PaCTBOPOB .CEHCHOH-
JIM3allHH, aKTHBAIHH, XHMHUECKOr0 MeIHEHUS H 3JEKTPOJUTOB OCaAXK-
JNeHUs1 MeJIH, CIlJaBa OJ0BO-CBHHEL, (GJarOpOAHBIX METAJJIOB JOJIXKHbI
IIPUMEHATHCS YUCThIE U XMMUUYECKH YHUCThIE BelllecTBa.

MarepuaJjbl, npuMeHsieMble NPH XHMHUECKOH M TaJbBaHHUECKOH
MeTa/VIH3alUH NEeYATHBIX NJAaT, NPUBEJEHbl B PEKOMEHAYeMOM IpHJO-
KeHuu 1.

1.3. Jlnsi npUroTOBJEHUA PAcTBOPOB AKTHBHPOBAHHS H IIOJATPaBJIH-
BaHUsl AMIIEKTPHKA JOJKHBI NPHUMEHATHCH XHMUYECKH YHCTBIE KHCJIO-
THI.

1.4, Jlnist IpUrOTOBJEHHST H KOPPEKTHPOBAHHS PACTBOPOB, HCIOJb-
3yeMbIX NPH XHMHYECKOH U rajbBaHUUECKOH METa/UIM3alluH Ne4YaTHbIX
nJjaT, a Takxke B BaHHAX-COOPHHKAX MAOJMKHA HCIOJb30BATHCH JHUC-
THJVIHPOBAHHAS HJH JEHOHH3HPOBAHHAA BOAA.

1.5. [ToAroToBKa MOBEPXHOCTH 3arOTOBOK MEYATHHIX MJAT AOJKHA
npoussoauTkes B cootBerctBUH ¢ 'OCT 23663—79, OCT 4.054.060—
—82 u pexoMeHAyeMbiMu upuaokennamu 2A n 2B.

1.6. [lansi noBBILIEHUS HAAEXKHOCTH MEXCJOMHHIX COeAHHEeHH¥ MHO-
TOCJOHHBIX MEYaTHBIX IJIAT Mepeji onepaudedl akKTHBAUHH  JOJXKHA
MPOU3BOAHUTLCA ruapoadpasuBHas 0o6paboTKa MOBEPXHOCTH CTEHOK OT-
BEPCTUH U NMOATPABJUBAHHE AH3JEKTPHKA,

[napoalpasuBHas o6paGoTKa AOMKHA NPOU3BOAMTHCA B COOTBET-
crBun ¢ 'OCT 23664—79. [MoaTpaBianuBanue AHIJIEKTPHKA  JOJIKHO
NPOHU3BOAUTBCA B CMECH CEPHOH M (PTOPUCTOBOAODPOLHON KHCJOT, B3fl-
ThiX B cooTHoweHun HeSO4:HF=5:1. IIpu npurorossennu cMecH KHC-

2 3ak. 697
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JOT He AomyckaeTcss HarpeB ee Bbiure 60 °C. CMechr KHCJOT HCHOJb-
3YIOT JHUIb Yyepe3 CYTKH MOC/e NPHIOTOBJIEHHS.

Jlonyckaercs nmoATpaB/IHBaHAE JU3JIEKTPHKA MPOHW3BOAHTH CHAYaa
BO (PTOPHCTOBOJOPOIHOM, a 3aTeM B CEpHO#l KHCJOTE HJH XKe B OI-
HOH CepHOH KHCJOTe.

B ojHOM JuTpe pacTBopad AJs NOATPABJAHBAHHS NHINEKTPHKA L0JI-
#HO GBITb o5pasorano He Gogee 10000 orBepcTHi.

1.3—1.6. (U3menennas penakuus, Uam. Ne 1).

1.7. TTocae onepalud NOATPaB/AMBAHHS CTEHOK OTBEPCTHH 3aroTo-
BOK MHOPOCJOMHBIX [I€YATHBIX NMJAT AOJNKHA INPOM3BOAHTLCS IPOMBIB-
Ka BOJ0i, 06paboTka B LIEJOYHOM DacTBOPe AJsi HEHTPaJIH3aIHH H
[OBTOPHAsl POMBIBKA.

1.8. TTocse onepanuu NOATPABJIMBAHUS IOBEPXHOCTb AHIJIEKTPHKE
B OTBEPCTHSX MHOTOCJONHBIX MEYaTHBIX NJAT A0JKHA ObITH Ge3 oc-
TATKOB NPOAYKTOB TpaBJ/eHHd. Ko bleBble BHICTYIH KOHTAKTHBHIX IJIO-
LaJ0K HE JOJKHBI HMETb OCTATKOB CMOJIBL.

1.9. 3nauenue rayOMHBI MOATPABJUBAHHA [HIJEKTPUKA B OTBEp-
CTHSIX 3arOTOBOK MHOTIOCJOHHBIX MEUATHBIX 4T JOJKHO OHTbL B mpe-
geaax or 0 go 30 MKM. , _ '

ITocJsieqoBaTeNbHOCTL ONE€panuii NOATOTOBKH IOBEPXHOCTH OTBEp-
CTHV nepej XHMHUECKHM MeJHEeHHEM MNpHBEAeHA B PEKOMEHAYEMOM
NPHJIOKEHUHA 2.

1.10. Onepanuu ceHCHOM/IM3AUHH, AKTHBALUH H XUMHUYECKOro Mel-
HEeHHs NPOH3BOAAT NMPOKAYHBAHMeM PacTBOpa yepe3 OTBePCTHs B 3a-
FOTOBKAaX IeyaTHBIX naar. PacTBopsl -ceHCHOHIH3AIHH, AKTHBALHH H
COBMELLEHHOfi AKTHBALMH I0MKHE ObiTh 3alIHLIEHbH OT BO3JEHCTBUA
NpsIMBIX JIyuyeH CBeTa.

PekomeHzaluu [0 NPUCOTOBJEHHIO H KODPPEKTHPOBKE pPAacTBOPOB
CeHCHOHAN3AULNH H XHMHUYECKOro MEJHEHHs] NPHBENCHbl B PEKOMEH-
JyeMOM MPHJIOKCHHH 3. :

[.11. TIpn BBIMOJNHEHHH ONEPALMH XMMHYECKOTO MEJHEHHs 3aroTo-
BOK MEYaTHBIX [1J1aT AOJXKHBEL COOJI0AAThCs CJENYIOULHEe yCJIOBUS:

3HayeHHe BojopoaHoro nokasatens (pH) pacrBopa XHMHYECKOro
MeIHeHusl TOKHO GLThL B npenenax 12,5—13,0;

MJIOTHOCTh 34rPy3KH  NJarT B BaHHY  HE JIOJKHA TIPEBBIUIATH
2 am?/g; _

AJS OAAEPKAHHS MOCTOSIHHOM CKOPOCTH OCAXKAEHHSI XHMHUECKOH
MeIH AO0KHA TIPOM3BOAMTBCA KOPPEKTHPOBKA M (uiabrpauus pado-
yero pacraopa.

[TocJie10BATENbHOCTh TEXHOJOTHUECKHX ONepalu# mpouecca XUMH-
YeCKOro MEJHCHHS MeYyaTHHX MJAaT IpHBEAEeHA B PEKOMEHAYeMOM IIpH-
JIOXKEHHH 4.

1.10; 1.11. (M3meneHHas penakuus, Ham. Ne 1).
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1.12. Caioii menn, ocaxIeHHOH XHMHUECKHM CHOCOGOM HAa 3arOTOB-
KaxX, MOJKeH ObiTb CHJIOIHHBIM, MEJTKOKDHUCTAJJIMYECKHUM, €3 OTC/a0e-
HHH, UBET MOKPBITHS — OT CBETJIO-PO30BOIO 10 TeMHO- p03030r0 Or-
TGHOK HE HOPMHPYETCS.

ITpogonxurenbuocth xpaHem{ﬂ 3aroTOBOK Tepen npejBapH-
Te.anbIM raJibBaHHYECKHM MEJHEHHEeM JOJ/KHA ObITh MHHHUMAJBLHOM,
HO He OoJiee AByX cyTOK. Ilnarel mepes XpaHeHHEM KOJKHBI GHITh
TULATEJbHO MPOMBITHl H BBICYILUEHHI,

1.14. Katognas naoTHOCTb TOKA NPH NPEABAPHTE/NLHOM TaJjbBaHU-
JeCKOM MeJHEeHHH A0JuKHA ObiThb He meHee 0,5 A/nm?2. TomwmuHa CJaos
MEeIH [I0C/leé NPeABAPHTEJbHOTO TaJbBAHHUECKOrO MEAHEHHS MOJKHA
OBITb HE MeHee 5 MKM.

1.15. Tlpn BhINOJHEHHH omepauHuii rajJbBaHHYECKOH MeTaJJaH3alUHH
JOJIXKHBI COOJIIOAATBCS CAELYIOLIHE YCAOBHS:

rajibBaHUYyeCKHe MPOUECCHl JAOJKHBI MPOBOAHTHLCS C HCIOJIb30BA-
HHEM TOKa NOCTOSIHHOH MOJISIPHOCTH;

JONMyCKaeTcsi cepebpeHnHe M MeAHEHHE BHINOJHITL C PEBEPCHPOBA-
HHEM TOKa; '

'3aroTOBKH NJIAT B BaHHB TraJbBaHHUECKOH METAJJHM3ALHUHU JOJIKHBI
HaXO0AUTbCs MOJA TOKOM, NPH 3TOM JONYCKAeTcst OTKJOHEHHEe oT pabo-
4yel MmIOTHOCTH ToKa =10 % ;

NPH OCHOBHOM MEJHEHHH OTHOLICHHE AHOAHOH MMOBEPXHOCTH K Ka-
TOAHOH MOJIKHO ObITh He MeHee 2:1, mpu 3TOM MOBEPXHOCThL AHOIA,
cOpalleHHasi K CTeHKe BAHHBI, IPHHHMAETCS 34 MOJIOBUHY.

MeToAb TPHTOTOBJIEHHS M KOPPEKTHPOBKH 3JEKTDOJNHTOB NpHBe-
aensl B [OCT 9.305—84.

[TocnenoBaresnbHOCTL ONMEpalHil TEXHOJOTHUECKOTO MPOLECCa XHMH-
YECKOrO0 MEeJHEHHSsl, IPeJBapPUTEeJbHOTO0 H OCHOBHOI'O IaJibBaHHYECKOT'O
MEeJHeHHS, ralbBAHHYECKOTO OCaXKAeHHs CIJIaBa 0JIOBO-CBHHEL, NPHBE-
JleHd B PEKOMEeHyeMbIX MPHJIOXKEHHAX 5 H 6.

1.16. Tosunna MeIH B OTBEPCTUSAX, HAXOAAIIMXCA B LEHTDPE meyar-
HOH MJ1aThl, 10/KHA OBITL HE MeHee 25 MKM, cIlaBa 0J10BO-CBHHEI[ HA
MOBEPXHOCTH 3aroToBKH — He Gosee 10—15 mrm. Coaepxanue onosa
B crsiaBe 10J1KHO ObiTh (61+=3) %, cBuHna — (39+3) 9.

1.17. TTpu MOKpPBITHH 3arOTOBOK MEUATHBIX MJAAT 6J1arOPOLHBLIMH Me-
TajjaMy TOJUKHA CJI0d “JOJKHA COOTBETCTBOBATH paboueMy uepre-
Ky, YTBEPXKIEHHOMY B YCTAHOBJEHHOM  MNOpsfike, U TPeGOBAHUSIM
I'OCT 9.303--84.

1.13—1.17. (Mamenennas penakuus, Ham, M 1).

1.18. TTokpeiTHE Pa3bEMOB MEUATHBIX NAAT 6J1arOPOAHBIMH MeTaJ-
J1aMH LOJIKHO MPOBOAKTBLCS MOCJ/IE ONEPALUHHM TPABJIEHHS MEAH C IpO-
O€eJIbHBIX MecCT.

2*
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1.19. Ecau B xauecTBe 3allMTHOIO MOKPHITHS PHCYHKa CXEMBHl HC-
MoJIb30BaJicsl CIIAB OJIOBO-CBHHEL, TO Iepej HaHeceHueMm OJiaropoj-
HOrO MeTaJjJja Ha padbeM CHJaB JoJKeH ObITh yiaJ/eH ¢ Pas3beMoB.

PacTBopsl AJs VAaJeHHs CIJaBd OJOBO-CBHHEL C Pa3beMOB MpH-
Be1eHbl B PEKOMEHIYeMOM NPHJAOXKEHHH 7.

1.20. Tlpu 30/04eHUH M NaNJIaAMPOBAHHH pPasbeMOB  IMEUYATHBHIX
NJAT NPEABAPUTEJbHO HAHOCAT MOACHOH cepebpa nin HUKeJIS.

PexoMeHnaauyuu 1no HaHECEHHIO MOACJHOs cepedpa M HHKEJs NpUBE-
J€Hbl B PEKOMEHIyeMbIX NMPHIOKEeHUuAX 8 u 9.

PexoMeHAALKHH 110 BBINOJHEHHIO ONEpalMid MajJaiipoBaHHs H 30-
JIOYEHHH Pa3beMOB NEYATHLIX NI4T NPHUBEAECHBI B PEKOMEHAYEMbBIX
npuiaoxenusx 10 u 11. _

1.21. BHemwinuii BuA raJibBaHHUYECKHX MOKPBLITHH, HAHCCUMBIX Ha 3a-
TOTOBKH IEYaTHBIX MJaaT, noJxkeH coorBercrsoBats I'OCT 9.301—86.

1.22. OcHoBHBlE HEMOJaJKH NMPH XHMHUECKOH M rajbBaHHYECKOH
METa/JAU3aUHMH H CHOCOObl MX YCTPAHEHHs MPHUBENEHBl B PEKOMeHjye-
MOM IPHJIOXKEeHHH 12.

1.23. TpeGoBaHuss K 06OPYIOBAHHIO A XHMHYECKOW M TajibBaHH-
yecKo¥ MeTajJIM3allM¥ MevYaTHBIX MJAT HNPUBEJEHbl B PEKOMEHIYyEeMOM
NPUHIIOXKEHUH 13.

2, TPEBOBAHUSA BE3OMACHOCTH

2.1. I[1poH3BOACTBCHHEIE NMOMELUEHHSI AO0/DKHBI YIOBJETBOPATEL Tpe-
60BAHHSIM CAHHTAPHLIX HOPM NPOEKTHPOBAHHA NPOMBILJIEHHBIX Npen-
npuatuii CH 2456—71, yrBepxaennsx [occrpoem CCCP.

2.2. Tlpu XpaHeHHH u pabGoTe C JIETKOBOCIIAMEHSIOLIMMHCS KHI-
xoctamu (JIB)K) u roprouumu BemectBamu (I'JK) Heob6xoaumo co-
6mosenne Tpebosanuit TOCT 12.1.004—91, T'OCT 12.1.010—76 =
«TUNOBBLIX NPAaBHJ MNOXKAaPHOW OE30MACHOCTH MJs1l  NPOMBILUJIEHHBIX
npeanpustuity, yreepxaenusix I'YIIO MBI CCCP. -

2.3. Ha yuacTKe XHMHKO-TaJbBAHHYECKOH MeTaJ/JIH3allMH JOJIKHBL
OBbITh NPEAVCMOTDEHBL: .

CPEACTBA MaJjOH MEeXaHH3alUHH [/ PO3/THBA KHCJIOT M LIeJoueH
Ha MaJibe o0beMBl, LEHTpa/JdH30BaHHas NoAaya pabo4yHX pacTBOPOB
B BaHHbl, CJAMB M HeHTpasn3auus oTpaboTaHHBIX PacTBOPOB — IPH
KPYNHOCEPUHHOM IPOH3BOJACTBE;

3aUIMTHBE OYKH, DE3MHOBbIE KUCJIOTOIIEJ0YECTOHKHE MepYaTKH IO
FOCT 20010—93, pesunoseie canorn mo ['OCT 5375—79, paGouue
¢paptyka no [OCT 12.4.029—76 — npu NpHroTOBJIEHHH PAcTBOPOB H
3arpyske o00pyOBaHHUS.

2.4. a5 npeaynpexjaeHnsi BO3AEHCTBHs BPEeAHbIX NPOH3BOILCTBEH-
HbIX ()aKTOpPOB Ha paboTarlluX B 00/JaCTH M3rOTOBJICHHsA NEYATHBIX
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nJjar cieiyer NpeAyCMOTPETh CPEeACTBA HHAHBHAYAJbHOH 3alMTH B
COOTBETCTBHH ¢ «THINOBBIMH OTpac/JeBLIMH HOPMaMH O€CH/IaTHOW BbI-
AQUN CNelLoJex Abl, creno0yBH H NPeAOXPaHuTeNbHLIX NPHCIOCOSaeH
pabouliM H CaIyKaUIUM MALIHHOCTPOHTEJBHBIX H MEKOTPACJEBBIX MPO-
H3BOJACTBY», yrBepxAennbiMu [locranoBaennem Tlocypapersennoro ko--
MHTETa 10 TPY1y H COLHAJILHBIM BOMPOCAM.

2.5, Ma Bcex emmuuumax o6opyaoBaHus, € NPOUCXOJAHT BhIeEJe-
HHE BPEIHBIX BELLECTB, AOJAKHA ObITh NPEIyCMOTPEeHAa MeCTHas BHI-
TSIXKHAST BEHTHJISALHS.

2.6. Pafoune nomenienus N0MXKHB 00eCneynBaThest 0011€00MeHHOH
NPHTOYHO-BBITSKHON BeHTHJAAUUEH. KpaTHOCTh BO3AyX0oOMeHa 10JxK-
Ha obecrneunBath COJAEpPXKaHHE BPEAHBIX NMapoB B BO3AyXe He GoJee
NpexesbHO AONYCTHMOH  KOHLEHTpauuu,  ycrtanoBjenHo  [OCT
12.1.005—88. TlputouHasi BEeHTH/sILUA AOJXKHA4 KOMNEHCHPOBATb BO3-
AYX, yAaaseMmblit obllell # MECTHOH BBITSIXKHONW BEHTHJSILLUEH.

2.7. CucreMaTHYECKM KOHTPOJIHPOBATL COCTOSIHHE BO3/YIIHOK Cpe-
ABbl TIOMEILEHHI 10 rpac]mKaM, COTJIaCOBAHHBIM C canﬁTapHoﬁ 3nuje-
MHOJIOTHYCCKOH CTaHIHEH.

2.8. TpeGoBanuss X OTONJ/IEHHIO, BEHTHJSLHH H KOHIHIHOHHDOBA-
HHIO BO3AYyXa A0JKHHE cooTBercTBoBaTh CHull II 33—75.

2.9. TpeGoBaHust K TemIepaType, OTHOCHTENbHO[ BJAKHOCTH  H
CKOPOCTH JBH)KEHHUSI BO3AyXa B paboueif 30He nPOH3BOJACTBEHHBLIX MO-
MeIleHuit 101K Hbl cooTBeTcTBOBaTh 'OCT 12.1.005—88.

2.10. Jas npenynpexieHHst IOPaXKEHHs] 3JEKTPHYECKHM  TOKOM
NPH XHMHUECKOH M TIajbBAHHUYECKOH MeTaaH3alUd INEeYyaTHBIX NJarT
A0JIKHBI BHNOMNsATbeA TpeboBanua [OCT 12.2.007.0—75, «IIpaBua
YCTPOHCTBA 3JIEKTPOYCTaHOBOK», «[IpaBui TeXHHUECKOH 3KCMJIyaTallHu
3JIEKTPOYCTAHOBOK moTpebuTtesei» U «[IpaBH/ TeXHHKH 0€30TacHOCTH
NPpH 3KCNJyaTaluMy 3/J€KTPOYCTAHOBOK NOTPEOUTENeH>.

3. METO1bl KOHTPOJIA

3.1, Crenenp 00@3:KHPHBAHHA [OBEPXHOCTH 3arOTOBOK OTpejes-
IOT 10 CMAyHBaEeMOCTH.

3aroToOBKY BBIAEPKHUBAIOT NOCJE MPOMBIBKH BOJAOH nmox yrJom 60°.
Ecnu nneHka BoABl cOXpaHsieTCss CIJIOUIHON B TeyeHHe | MHH, NMOAro-
TOBKY CUMTAKT YA0BAETBOPUTEIBHOHM.

3.2. IlenoctHocTh (hOMBrH, MeXAaHHUECKHE BKIIOUEHMS, HaJsiguue
OKHCJ/10B NMPOBEPSIOT BH3YaJbHO.

3.3, [Tocsie onepauuu MOATPABJHBAHHUS y KaXKAOH MaaThl mpocMar-
puBarT no 10—I15 orBepcTui.

3.4. 3nayeHHe TIyOMHB MOATPABAHBAHHS NH3JEKTPHKAa B OTBEp-
CTHSIX MHOTOCJOHHBIX MeYaTHBIX MJaT KOHTPOJHUPYIOT NOC/J€ ONEepaluu

GOST
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C. 7 ToCT 23770—79

raJbBAHAYECKOr0 MeAHeHHA., KOHTPO/b [POH3BOAAT MO METaJJorpa-
(uueckuM LUIH(AM OTBEPCTHH, TMPOCBEPJCHHBIX HA TEXHOJOrHYECKOM
noJie TAaThl.

3.5. HauaJgo npouecca XHMHUYECKOrO OCaXJEHHS MeAHd KOHTPOJH-
PYIOT BH3yaJIbHO MO BBIUAEJIEHHIO NY3BIPHKOB BOJOPOAA. '

3.6. KauecTBO XMMHUECKH OCAXKAEHHOH MeJH, FajbBAHHUYECKHX IO-
KPLITHH Me/bl0, CIIIABOM 0JIOBO-CBHHEL M JAParolleHHbIMH MeTalaMH
KOHTPOJIUPYIOT BH3Ya/JbHO, & B HEOOXOAHMMBIX CJy4asx NPUMEHSIIOT
ONTHUYECKHEe CPEACTBA KOHTPOJs ¢ yBeanyennem 5—10%.

KauecTBO MeTaJIH3aLHH KOHTPOJHPYIOT Ha 3—5 % 3aroToBKax oT
mapTHH, HO He MeHee ueM Ha Tpex 3arOTOBKAX.

3.7. TIpoBepKy TOJUIMHBLI CJ1OSI METajJja B OTBEPCTHH  NPOBOAAT
mertaanorpaduueckum metoiom mo [OCT 9.302—88 Ha OTBEpCTHAX
TECT-KYIOHOB MM JIOGOT0 y4acTKa CEPHIHO H3rOTOBJEHHON INJIATHL
[Iposepke moaseprawT 4—6 orsepcruit, omyckaercs IPOBOLHTD
KOHTPOJIb TOJILIMHB META/JJIH3alHu B OTBEPCTHAX CPEACTBAMH 3JCKT-
pUYECKOTO KOHTPOJIA.

(HU3meHennas penakuus, Hzm. Ne 1).

3.8. 3amep TOJIIHHBI IaJbBaHMYECKH OCAaxACHHOTO NMOKPHITHA Ha
nposoaunkax npoussoasar 10 TOCT 9.302—88.

3.9. Obmyo meJOYHOCTH PACTBOPA ONPENEJSIOT THTPOBAHUEM.

(Usmenennas pepakuus, Ham. Ne 1).

MNPHJIOKEHHE 1

Pexomerdyemoe
MATEPHUAJIBI
HaumeHoBaHHEe Hoxep cranmapra uan TY

AMMHAK BOJHbBIN 'OCT 3760—79
AMMOHHI HaACePHOKUCBIH [OCT 20478—75
AHCHAPHI XPOMOBBIH TeXHHYeCKHH I'OCT 254877
AHozBl 30/0THIE IOCT 25475—82
AHOJIB MEeIHBIC : . rOCT 767—91 .
AHozpl Meanbie ¢ dpochopom MP—0, MP—] TY 48—21—5045—80
Anoan uukenessie HITA 1, HITA 2 TOCT 2132—90
Amoapl cepeGpsinbie Mapkun Cp999 OCT 37.003.083—88
Aunoas ogoBsHHbie Mapok 01 T'OCT 860—75
AHoasl cBHHIOBHe Mapok Cl, C2 FOCT 3778—93

TOCT 2603—79

Aueron
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Ilpodoarscenue

HanMenonauue

Homep cmnnapré wan TY

Daeckoo6pazoBaTens Jlumeaa ITOC-1
Bywmara ¢uabTpoBaabHan JabopatopHas
Bsase xnonyaTobymarxknas

Boaa auctuanupoBaHHas
F'uapoxuHOH

JIHMETHATIHOKCHM
Hustuaautaokapbavar (1K)
JliveTnagopMaMH L

HoGaska JC—Na

HUsoasnuonnasa nenra [IBX

Kaaunit guuuago- (I)-aypar

Kannit xese3ncTocHHepoAHCThIH
Kanu#-naTpuil BUHHOKHCABIA

Kaauii poganucreiil

Kanuit yriekucanii

Kucnora GopHnas

Kucnora 60ppropucTOBOAOPOAHAS
Kucnora JuMoHHAs

Kucnora cepHas

Kucnorta cepHas TeXHHUYeCKad
Kucnorta consinas

Kuecnota consiHas cHHTETHUECKAasl TeXxHHYecKas
Kucaora proprHcTOoBOAOpPOAHASA
‘Krneidi me3npoBbli

Kueit XBK—2A

KoGaabT cepHOoXKUCTbIH

Jlak XC

Maruuit cepHOKHCBIA

Meap yraekwucias oCHOBHAA

Meab cepnokHcaas 4, X4
Muxponopoiok M-40

Hatp enxuit viyullleHHbIH

Hartp enkuii TexunuecKui

Hatpuil cepHoBaTHCTOKHCABIH (THOCYIbdaT HaT-

pus)

Harpuii yriekucbiii KpHcTaJIHYRCKHH

Hartpuii $hochopHOBATHCTOKUCAN (rHIOCYAbOHT
HATPH)

Hukenb cepHOKHCABIA

Huxenb JABYXJIOPHCTHIH

0Os10B0 MBYXJOPHCTOE OUHILEHHOE

Onoso (IT) Gopdropucroe (30 % pacTBop)
Ouki repMeTHUHBIE

Mannanuii ABYXNOPHCTHINA

Tlepexucs B0OAOPOIA

[TosnpoBanbHast H3BeCTb
ITenToH cyxo# (epMeHTATHBHBLA

PCT Jlut. CCP 1013—85
FOCT 12026—76
I'OCT 29298—92
[OCT 6709—72
T'OCT 19627—74
I'OCT 5828—77
I'OCT 8864—71
T'OCT 20289—74
TY AY30 028007 IIM
I'OCT 16214—86
T'OCT 20573—75
rOCT 4206—75
OCT 5845—79
TOCT 4139—75
IOCT 422176
I'OCT 9656—75
TV 6—09—2577—77
TOCT 3652—69
TOCT 4204—77
roCT 2184—77
TOCT 3118—77
FOCT 857—88
IOCT 2567—89
I'OCT 3252—80
TV 6—10—463—75
IFOCT 4462—78
IOCT 9355—81 .
rOCT 452377
FOCT 8927—79
TOCT 4165—78
TOCT 3647—80
IrOCT 11078—78
TOCT 2263—79

FOCT 244—76
oCT 84—76

TOCT 200—76
TOCT 4465—74
TOCT 4038—79

TY 6—09—5393—88
TV 6-—09—2683—77
TOCT 12.4.013—85
TY 6—09—2025—72
rOCT 177—88

TY 6—18—148—78
FOCT 13805—76
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T podoaxcerue

HanmeHOBaHHe

HowMmep cranaapra uan TY

[Topowox abpasuBHbIH

[lopomok a6pasuBHBIT 3epHHcTOCTbIO Ne 40—I]1
Ponauun

Cunranon AJIM-10

Cunranoa HIC-10

CBUHeL yrJexHcJ/bli cpeiHHi

CBHHELL OKHCb

Csuney (IlI) 6opdroprcTrii pacTBop

Cepedbpo a30THOKHCJIOC

Cnapt OYTHAOBBIH HOPMAJbHBEINA

COupT STHAOBHIH PEeKTH(MHKOBAHHBII TEXHHYECKUH
CyKHO WIHHEIbHOE

Txkaub GUIALTPOBAJbHAS KanpOHOBAK

THoMoueBHHA

Tpuaon B (conp quHaTpueBas stusneHaHaMHH-N,
N, N’, N’'-terpayk¢ycHoll KHCAOTBI 2-BOTHAS)
Tpuuarpuiihochar

Yroap aKTHUBHBH JpeBeCHbl Ap0oO0JeHHbIH
Yaamutens Jlumeas YI10C

dopmanud TCXHHYCCKHR

Ixypka maudoBaibHas BOAOCTOMKAN HA OyMaxK-

#Hoil ocHoBe Ne 6, Ne 7

Ulnudosanpubil mopourok Ne 11, Ne 12

FOCT 2424—83

[OCT 3647—80

roCT 10730—82

TV 6—14—19—472—-83
TY 6—14—577—77
rOCT 10275—74

TY 6—09—5382—88
TY 6—09—4409—77
FOCT 1277—75

rOCT 6006—78

rOCT '18300—87
IOCT 27542—87

TY YCCP 17—43—36—

—88

FOCT 6344—73

FOCT 10652—73
TOCT 201—76

FOCT 6217—74

TY 88 Jlur., CCP—84
IOCT 1625—89

rOCT 10054—82
IOCT 3647—80

NNPHJTOXEHHE 2

Pexomendyemoe

NOATrOTOBKA MOBEPXHOCTH MOHTA)XHBIX OTBEPCTHH
MHOTOCJIOMHBIX MNMEYATHBIX TMJAAT, H3TOTOBJISEMbBIX METOIAOM
METAJNJU3ALHU CKBO3HBLIX OTBEPCTUH NMEPEJ XHMHUYECKHM

MEJHEHHUEM
KOMIOHEeHThI PexxkHMBI
IMocaenoBaTe/ibHOCTE Temnepa- B
onepanHi # mepexosos Has MeHOB aHHE Conepxkanie, T{(p:a, E[e;b:in,
TuapoabpasuBras  06.
paboTKa OTBePCTHI
TloarpasanBanne au-| Cocras 1:
57AeKTPHKAa B OTBEPCTHSIX|CepHas KucJoTa (mnrot-
rHocth 1,84) 35—40 1—1,5
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ITpodonsicenue
KoMnoHeHTsI Pexx MBI
INocnenoBaTtenbHOCTh Temnepa.
onepauHi H Hepexonos HanMenosanse Conegﬁauue. ﬂ%a, B]:uel;t]i,I
[MoatpaBauBauue ausiek-| Cocras 2:
TPHKA B OTBEPCTHAX CepHas Kucjaora (nJaot-
HocTh 1,84) 5 ofneMoB 18—25 | 0,7—0.8
dTopucToBOIOPOAHAS
kuesora (30—40%) I o6bem
IIpoMHBK2 npoTouHoil
BOJLONMPOBOAHON BONOH
Tpasnenwe crexnorka-| @ropHcTOBOLOPOIHAS
HH B OTBEPCTHSIX Kiucaora (30—40%) 18—25 { 0,204
ITpoMbiBKa  npoTouHol |
ropsiueli Bomod 45—55 23
Cylxa 35—40 | 10—20
Kourpoan
YabrpasBykoBas ouuer-| JlHCTHMIMpOBaHHAS -
Ka OTBEPCTHH HJH A€OHH3HDPOBAHHASN
BOJA 18—25 2—4
Cvmka ] 40—50 | 15—20
Konrpoan

IIpumMeuanuas:

I. Tuapoa6pasuBuas noarotoska — no FOCT 23664—79.

2. Tlps HeKauyecTBEHHOH OYHCTKe 0TBep

pa3uBHAasi obpaboTKa.

Ipunoxenns 1, 2. (Mamenennas penakuus, Ham. Mo I).

CTHII JONYCKaeTCA MOBTOPHAs rHApoad-

GOST
I

[FOCT 23770-79, Nnatbl ne4yaTHble. TUNOBbIE TEXHOMOIMYECKME NPOLIECCHI XMMUYECKON M raribBaHNYECKON MeTannunsauum

Printed circuit boards. Standard processes

of chemical and galvanic metallization


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-23770-79
http://gostexpert.ru/gost/gost-23770-79

C. 11 TOCT 23770—79
NPHIOXEHHE 24

Pexomendyemoe

NMOATOTOBKA TMOBEPXHOCTH NMPH HM3rOTOBJIEHWUH MEYATHBIX MJIAT
NOJIVALJHUTHBHBIM CNTOCOBOM

KOoMNOHEeHT bl ' _ Pexumbl
TlocnenoBaTeNLHOCTh Temnepa- 5 .
onepauui H [MEPexojos T Conel:-ﬂ.a“e’ Typa, E&l\;ﬂ.,
[ToaroToBKa NOBEPXHO-
CTH aAre3uBa
OGe3xupusanue Tpunatpuiiochar 30
Coaa KaJdblHHHPO-
BaHHas 30 40—60 2—5
CHHTETHYECKOE MO- : _
1olee CpelcTBO 5
IlpoMEIBKa ropsueil mpo-| — — 45--55 2—3
TOYHOM BOLOH
[TpombiBKa  XOJOAHOH — — 15—25 2—3
NpoToyHoH# BOAOH ;
O6paborka ana HaOy-| Hamerundopmamui - 18—25 5—7
XaHUS
[IpoMbIBKa  XOJIOJHOJ — —_ 15—25 DE
NPOTOYHOH BOHOH
TpaBienue AHruapuy xpomossiii| 800—810
Kucnora cepHas
(nr. 1,84) 250—260 50—60 3—10
‘Bomza amuctuanupo-
BAHHAS 800
[IpoMbiBKa ropsyel npo- — — 45—55 T
TOUHOI BONOH
[TpoMbiBKa  XOJOJHOM - — 15—25 2—-3
TIPOTOYHOA BOJOH
Heitrpaanszauus Cocras 1:
HATPHH KHCJABIH CepHH-
CTOKHCABIH 10--15 18—25 1—2
KHCJoTa cepHasa (I,
1,84) 15—20
Cocras 2: '
HATPH{ THAPOOKHCH 30—60 18—25 1—2
BOAA AMCTH/AJHDPOBAH-
Hasl a0l a
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[1podorxcenue
KoMnoHeHTH Pexxumsl
MMocAenOBATEABHOCTS Temmnepa-
onmepanMii H Nepexoaon H auM eHOBAHHE CORE??};I\&HHE, ng?:a, Ba?]néﬂ,
[TpombiBKa XOJIOLHOH —_— —_ 15—25 23
NPOTOYHOH BOLOH .
He#firpannzanus Kuciaora  consinas .
(na. 1,19) 50 18—25 1—2
[TpombiBKa X000 HOH — — 15—25 23
NPOTOYHOH BOAOH :
TIpoMBIBKa  NIPOTOYHOH — — 18—25 1—2
J€HOHH3IHDOBAHHOH BOJOH
AxTuBauus TMaananufi nByXa0- 0,5—0.8
DHCTBIH 18—25 4—-5
Kucnora coasinag 06—1,0

[TPHJAOXEHHE 25

Peromendyenmoe

NMOATOTOBKA MOBEPXHOCTH NMPHU U3TOTOBJEHUU NEYATHBIX TJIAT
HA MATEPHAJIE TUDNIA CTMA-5

KoMmouenTn Pemxpmub
[MTocaenoBare/IbHOCTL T
eMliepa-
onepamHit H Mepexonos Conepmainne, _;.-Ir ]ap Bpewmst,
Hanuenosanie T )°IC ' |
OGe3KupuBanue no-| Tpunatpuiipocdar 25—35
BEDXHOCTH 3ar0TOBOK
Coaa KaJdblHHENO-
BaHHasd 2535 45—60 2
CuHTeTHUeCKOE MOI0-
1iee CPercTso 3—5
TIpoMBIBKa ropsyed npo- —_ — o0—610 1—2
TOYHOH BO MO
[TpoMeIBKa XOJIOIHOH —_ — 15—25 0,5—1.0
NPOTOUHOH BOJIOH
AxTuBauns xaMmuueckas | Kucaora cepuas (na.| 50—100 18—-25 | 0,2—0,3
1,84)

GOST
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ITpodoaxncerue
KoMimoHeHThl PexHMEI
IMocnenoBaTesILHOCTb Temrnepa-
onmepaiuit ¥ Nepexoa0s Haumeionanue Co.&egz:auue, nga, Bginéa.
TIpOoMBbIBKa  XOJOAHOI — ' —_ He me- | 0,5—1,0
IPOTOYHOH BOJOH Hee 15
IMoaTpaBauBaHKe AMMouHii Ha1CepHO- 200250 18—25 | nmo 0,5
' KHCJR i
Kucsora cepuast (ma.| 10—20
1,84) .
[MpoMbiBKa XOJIOZHOM — — 15—25 2—-3
BOJO#K
AxTHBaUMA xUMHueckad | Kucjiora cosasiHas 50— ]00' 18—25 0,03—
(., 1,19) —i0,05
ITpoMpiBKa  XOJOIHOMH — — 18—25 12
IPOTOYHOH BOJOM
Cyuwxka — — 30—40 1—3

ITpnaoxenus 2A, 2b. (Bselenst aonoaxurennno, Ham. N 1),

ITPHJIO)XEHHE 3
Pexomendyemoe

NMPUTOTOBJIEHHE PACTBOPOB CEHCHUBHJIU3ALLUU, AKTUBALLUH
U XUMHYECKOIO MEINHEHHWS. PETEHEPALUSA ABYXJOPUCTOTO
NAJJAOUSA

I. TlpurotoBaeHHe pacTBOpa CeHCHOHJIH3AUHH

CocrTas:

nByxJaopucroe onoso 20—25 r/1;

cossiHas KHcaora [3—17 r/a;

MeTaJaIdueckKoe 0JoB0 1—2 r/a.

Hasecky nByxaopucroro omoBa BBOAAT B AHCTHIVIHPOBAHHYKO BOAY, MOJKIICIEH-
HYI0 HEOOXOAHMBIM KOJHYECTBOM COJSHOH KHCJOTB, M JOJHBAIOT PacTBOp 10 HEoO-
X0A4MOroe o0beMa, BBOAST METALIHYECKOE 0JOBO,

PacTBOp HCMOAb3YIOT 10 YMeHbUIEHNS COACPIKaHUS naymopncmro 0J0Ba 10
8—10 r/a, nocae wero 3aMeHSIOT HA HOBBIIL

1L Hle‘OTOB.ﬂEHHe 1 KOPPEeKTHPOBaHHe pacTBOPa COBMELIEHHOr O aKTHBHpOBaHHH

CocTas:
Nannafgui ABYyxJaopuctoii 0,8—1,0 r/n;
oaoBo apyxnaopucroe 40—45 rfu;
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KucgaoTa coasinas 100—120 r/x;
KaJuit xJiopHcteifi 140—150 r/a.

JIByXJOpHCTHE Najsajiuid pacTBOPSIOT B 6 MJ COJSHOH KHCJOTH NPH TeMmIliepa-
Type 60—70°C. PacTBOp oXJamAaiT, pasdaBaaoT Bogoi A0 20 M.

JLByXJI0pHCTUE 0J10BO PacTBOpAIOT B 20 MJ COJsIHOH KHCJ/IOTH IIPH Temmeparype
30—40°C. PactBop oxJa¢aaioT, pa36ap.sioT BoA0H X0 50 M.

PactBop ABYXJOPHCTOTO 0J0BAa MEAJIEHHO BJHBAIOT B PacTBOP JABYXJAOPUCTOrO
najajajanss U Bblaep:KHBaloT npu rtemneparype or ¥°C mo 100°C B Teuenue 10—
—15 wmuu. B nosnyuenHwléi pactBop aobGasasiior 900 mMa pacrsopa, — cojlepikallero
OCTaJbHYIO KHCJAOTY H XJODHCTHIE KaJud, H JOJMBAIOT BOLOH Ao 1 J.

PacTBop KOpPpeKTHPYIOT No MAAHHHIM XHMHYECKOro aHajM3a  Ha COJepiKaHue
JBYXJODHCTOrO 0J10Ba, ABYXJIOPHCTOrO MaJJaiHs H COJISHOH KHCJIOTHL '

[Ipx yMeHblleHHH COJepKaHud ABYXJAOpHCTOro onoBa jJo 10-—12 r/n pactsop
KOPPEKTHPYIOT BBEACHHEM KPHCTAJJIHYECKOro ABYXJOPHCTOro 0J10Ba, 3aTeM mporpe-
patoT npu temneparype 60—70°C B tevenne 10—20 muH,

[Tpu yMeHblenun colep:Kauud ABYXJopucToro mnajiasusa o (,4 r/a pacrsop
KOPPeKTHPYIOT BBeJeHHeM KOHIEeHTPHPOBAHHOIO PACTBOpPA ABYXJOPHCTOro Najjaajns
B COJISTHOH KHCJOTE.

[Ipn yMeHbLIeHHH €OJepIKAHHS COMSTHOM KucaoTh g0 80 Ma/a pacrtBop Koppek-
THPVIOT A00aBJEHHEM COJSHOH KHCJOTHI.

B cayuae obpasoBanus ocagka HJAM OcJableHHs] aKTHBHPYOWIEH CHJB pacTBop
KOPPEKTHPYIOT MO BCeM KOMIOHEHTAM W INpOrpeBaidT npu Temneparype 60—70.°C B
Teyenne 10—20 muu, He caenyer npousBoAHTh DHABTPOBAHHE,

I11. TlpuroToBaeHHe pacTBOpPa XMMHUYECKOro MeIHEHHSI Ha OCHOBE CerHeToBOH
COJIH:

CocrTas:

cepHokucaas meap 10—I15 r/m;

Kanuii-HaTpUH BHHHOKHCJBIH (cerHeroBa cofb) 50—60 r/a;
Hatpuii ruapar okuen 10—15 r/m;

HHKeJb XJ0PHCTHIH 2—4 r/a;

cepHoBaTHcTokucabi natpuit 0,002 r/m;

dopmaaun (33 %) 10—20 ma/n,

HATpUil yrAeKHCAbH 5—7 r/u.

PacTBopsiioT pacueTHOe KOJHYECTBO CEDHOKHCJAOH MeAH H NBYXJOPHCTOro HHKe-
J51 B noJoskHe Heob6XoiuMoro o6beMa BOAB. B apyro#l noJoBHHE PacTBOPSIOT THI-
paT OKHCH HATPHS, CETHETOBY COJb M YIVIEKHCAbIl HaTpuii, BanBaioT mopuusiMmuy HpPH
nepeMellEBAHHH PacTBOpP MelW B IIEeJOYHOH pacTBop cerHetoBod coau., [lobGaBasior
pacuerdoe KOJHUECTBO THOCYJbdara HaTpusi B Buie pacrtBopa 0,001 r/i1. DaekTpoJur
OTGUIBTPOBEIBAIOT, 10JHBAIOT BOJ0H 10 HeodxoauMmoro obbeMa M NPOBEPSIOT 3Haye-
nue pH pacTBOpa, KoTopoe J104xXKHo. 6bITL 12,6—12.8.

[V. TlprroroBJenie pacTBOPOB XUMHUECKOTO MeJXHEHHs Ha OCHOBe TPHJIOHA b

Cocrap 1:

cepHokmeaas mMenb [3—15 rfa;
tpunod b 256—30 r/a;

HaTp eikni 13—I15 rim;
poianuctuiit kaaui 0,01—0,04 r/n;
bopvamun (33 %) 15—20 ma/a.

B orieabHbix o0beMax BOIH PAcTBOPSIOT CEPHOKHCAYIO Melb ¢ TPHAOHOM b
H eaxkuii Hatp. Ilpw uHTEeHCHBHOM mepeMeIIHBAHNM BJAHBAIOT PacTBOp €IKOro Hartpa
B PACTBOP C CEPHOKHCAOH Meabio u TpwioHoMm B, JloBoasAT ypoBeHb pacTBOpa JAHCTHJ-
JUPOBAHHOH BOJOI 10 3a1aHHOTO.

B npHroTOBJEHHBII pPacTBOp CEpHOKHCJOH MeIH, TpHJAoHa B u enxoro HaTpa
BBOAAT pacTBOp pogauuctoro Kaaus. PopmajuH BBOAAT TNepes HaualoM paboThL.
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[otoBbIfi pacTBOp OTQHALTPOBHIBAIOT W NPOBepsilor 3Hauenne pH pacreopa, xoTopoe
J0JKHO 6biTh 12,6—12,8.

Cocras 2

MelAp cepHOKHcaas 25—35 r/a;

Tpuaon B 80—90 r/um;

HaTpH#A ruapat oxucu 30—40 r/a;

HaTpHH yraekucasit 20—30 r/um;

ponauuu 0,003—0,005 r/n:™

KaJauH xenesocuHepoauctul 0,10—0,15 r/m;
bopvamun 20—25 r/n.

PacTsopsioT oTaenbHo pacyeTHO® KOJHYECTBO CEPHOKHCIOH MEAH 3 IKEJe30CH-
HEPOAKCTOro Kajusi. B 0TAGNbHOH eMKOCTH PAacTBOPSIOT THAPAT OKHCH HATPHS, Vr-
JIGKHC/IBI HATPHIA W BBOAAT B PACTBOP DPacueTHOe KOJHYECTBO CYXOro TpHJOHa b.
lotoBsT pactsop crabnausatopa, pacTBopus 3,0 T POJAHHHA B JUCTHNJIHD OBAHHOM
BOJE, B KOTOPYIO BBOAAT JABe-TPH KallJlH KOHLUEHTPHPOBAHHOrO PacTBOpa eIKOoro Hatpa
H AOJAUBAIOT 10 1 J. PacTBOp CepHOKHCJOH Meln BJAHBAIOT B PacTBOpP €IKOTO HATpa
¢ TpwioHoM B, TiwareanHo mepemelnnBaioT w A06ABASIOT XKEJE30CHHEPOAUCTHI Kasiit
U POJaHuH. PacTBOp OTGHIBTPOBBIBAIOT, NOJAHBAIOT 10 HEOGXO0IHMOro o6bLeMa o npo-
BepAOT 3HaueHue pH pacTBOopa, KoTopoe 10JKHO GbiTh paBHo 12,6—12.8. ®opmaiun
X06aBasiior B pactsop 3a 10—15 MHH g0 Hauaga paGorH,

V. IMpurorosJenne pacTBopa akTHBAILAH

Cocras:

nananaaui asyxyopuctsiie 0,8—1,0 r/a;
coasinag Kucaora 1—2 ma/a;

BO1a a0 1 J.

Hapecky H3MeNbYECHHOrO ABYXJIOPHCTOrO HAMIAAMA PACTBOPSIOT B AHCTHIJIHPO-
BaHHON BOJE, TMOAKHCAAIOT COJAHOH KHCJAOTOH, HarpeToii no temnepatypsl 60°C.
PacTBop 0XJamxA4al0T J0 KOMHATHOH TeMIepaTyphl H J0JHBAIOT BOIOH X0 HYXKHOIO
o0bema. '

VI, Percuepauns ABYXJAOPHCTOro madfaius

1. Perenepauus naananusa a3 cGopHHKOB

[IpomuiBHBIE BOAB H3 COGOPHHKOB MamIajusi COOMPAOT B OTAEAbHYIO  BaHHY.
PacTBop MOIKMCASIOT KOHUEHTPHPOBAHHOH COJITHOM KHCJAOTOH 1O MOJHOrO PacTBOpe-
HHSI ocajika. B BanHy Ha 24 9 ONycKawT ABE NJAACTHHBI-3JEKTPOAb H3 LHHKA M CTaJH
12X12H9T, pacnosoXenuble Mo NPOTHBOMOAOKHLIM 6OPTaM BAHHBL, H 3aMBIKAIOT C
NOMOWBID MeTHOH NMpOBOJOKA. Pactsop nepuoauuecku mepemeumrnsaior, [lannanvnii Bbi-
najaeT B BuAe 4epHOro ocaiaka. PuapTpar NPoOBEPAIOT HAa MOJHOTY OCAXKJIEHHT peax-
HHEH JIMMETHANIHOKCHMa (GeCHBETHBIH DAcTBOP YKA3HBACT HA MOJHOTY OCAXEHMHS).
QHuIpTpaT, HE COAEPKALIKA MOHOB NaJnainsi, CIMBAIOT B KaHanusauuwo. Ocalok mnaJ-
JaJUS cKaJblleleM CHMMAIOT ¢ TJIACTHH, BBICYIIHBAIOT, YVIIAPHBAIOT RTOCYXa NPy TeM-
nepatype 100—120 °C, pacrupaior B $HapdopoBoii CTynKe, npOCeHBaIOT.

2. Perenepanns nantainst u3 orpabOTAHHOTO COBMELIEHHOro PacTBopa aKTiBa-
ILHH.

B pactBop, cosepxamiuii maanaanii, 106aBJASIOT COJMSHYIO KHCIOTY, €CJAH ee KOH-
ueHTpauHs 8 pacrsope meHee 200 T/, OMYCKAIOT IMHKOBBIE CTEPIKHH W BHIIEDIKH-
BalOT WX 10 NOJHOro OO€CUBeyHBAHHA pacTBOPA (MAOTHOCTH 3arpy3ku 2—3 nm2/a).
PactBop otzensior oT ocanka gekaHrawseil. Ocaqoxk 3aJHBAOT COJNSHON KHCJIOTOH B
o6beMHOM COOTHOWeHHH '1:10, TiaTeJbHO NepeMelIMBAIOT U BHIAEPXHBAWT 1—2 Uy,
NepHOAMYECKH NepeMewnsBas. 3aTeM cMech pas3faBJsiior BoAo# B cooTHoueHHy 1:1
H OTOHJBTPOBHIBAIOT uepe3 ,ABOHHOH OyMaKHui ¢uabrtp., Ocalok HAa ¢uIALTDPE Npo-
MbIBAIOT Pa36aBeHHON COMSTHON KHCAOTOR (1:1) 0 TpekpamleHHs BCKHNAHHUA H MMO-
JYuUeHHT MEeJKOAHCHepCHOro 0CalKa, 3ateM — MAHCTH/JIHPOBAHHOH BOJAOR B TeuyeHHE
5 muH. [IpoMbiTHl 0Cafok PaCTBOPAIOT B MHHHMANbHOM KOJHYECTBE pa3baBJeHHO
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CONAHON KHCAOTON ¢ J106aBKOf MepexHcH BOLopoaa B oObeMHOM cooTHoweHHH 15:1
M HarpeBaloT PacmBop JO PAa3/IOKEHHsS IEePeKHCH.

Jlosoxsar amwvuaxkom pH pacreopa jgo 5. HoGasasior B ator pactsop 1 %-mbiit
CIYPTOBOM pacTBop JNHMETHINMIHOKCHMA, 3aTeM HarpeBaioT; obpasyercs OCaioK IH-
METHArJHOKCHMATA MAJAaIusi KeJToro upera. OTGHILTPOBHBAIOT 0CAJ0K Uepes ABOi-
Hoit Oymaxkubif Guabrp, ®@uabTpar NMPOBEPSIOT HA MOJHOTY OCaXKIEHHS peakuuel ¢
JHMETHATIHOKCHMOM (6eclBeTHbIi pacTBOp YKA3HBAeT HA MOJHOTY  OCaXKIeHHS).
DuibTpaT, He COAEPMKAWHA HOHOB NaJ/MaaHsA, CJAHBAIOT B KaHa/JH3ALHIO. [Tpokanusa-
0T 0C810K JHMETHJIIHOKCHMATA maaaains npu temmeparype 850 °C.

TNTPHJIO)KEHHE 4
Pexomendyemoe

MEJNHEHUE XUMHYECKOE NEYATHBIX NJIAT

KOMMOHEHTHI PexXHMBI
[locnenoBaTesbHOCTh Temnepa-
olepauHil H MepexoioB . CopepxaHHe, TYpa Bpems,
HanmeHoBaHMe ) ol MHH
AKTuBauus XuMHueckas | Coasgas KHc/I0Ta 50—100 18—25 | 0,3—0,5
CencubHaH3aLHA JByxJopucroe 0J0-
BO 20—25 18—25 2—5
Coastnag KHCa0Ta 13—17 -
Meraaauueckoe o0J10-
BO 1—2
[TpombiBKa  NPOTOYHOH
BOJIONPOBOIHOH BOLOH 2—3
IIpoMbiBKa  AHCTHJJIH-
POBAHHOIT BOMO¥ 18—25 1—2
Axrtupauus Coctas I:
JABYXJOPHCTBIA na.-
Jaiun 08—1,0 18—25 2--3
COJSTHAA KHCJA0TA 1—2 ma/n
Cocran 2:
ABVXJAODPHCTHIA nag-
aaaui 0.8—1,0 18—25 5—-10
asyxaopucroe ososo| 40—45
coJsiHad KHCJA0Ta 100—120.
XJA0pHCTRHl Kaaui 140-—150
Cocrap 3
ABVXJOPHCTHHA maJ-
Jaauit 0,4—0.5 18—25
aByxaopuctoe oaoso| 10—14
XJOPHCTHIH HATP L 200
6ucyaphar HaTpus 70
coJIsHAA KHCJI0Ta 50 Ma/a
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IIpodoascernue
KoMnoHeHTHI Pexumnl
ITocaenorarensHOCTh Temmepa- =
onepauHii #H Nepexoaon Hanmenoranie Conegﬁaune, 'rsil():a, f«?:tiﬂ'
IlpoMBIBK2a B cGOpHH- _
Ke [ 18—25 | 0,5—I1,0
[pombiBKa B c6OPHH- -
ke I 18—25 | 0,5—I1.,0
IMpomriBka B cGopHE-
ke IIT 18—25 | 0,5—1,0
OGpaGotka B pacTBope| (Comsmas KHCIOTA 50—100 1825 1—-2
VCKOpPHTENA
ITpoMBIBKa  NPOTOUHOK
BOJONPOBOJAHOH BOJOK 18—25 1—2
Mexnenne xXuMuuecKoe Cocras 1: _
CepHOKHCAas Menn 10—15 18—--25 2030
BHHHOKHCJIBIH KaJjHii-
HaTPHH 50—60
eJKHi HaTp 10—15
ABYXJODHCTBIA HH-
KeJlb 2—4
CepHOBATHCTOKHC-
JIbIH HaTPHH 0,001
dopManun -
(33.%-HbIH) 10—20 Ma/a
Cocrtas 2:
CEePHOKHC/IAA MEIAb 30—35 18—25 15—20
BUHHOKHCJIBIH XKa-
JHIi-HAaTpui 170—190
eKHH HATp 40—60
VYIJIEKHCABIE HATPUH 3i0—35
XJOPHCTHH HHKENb 46
CeDHOBATHCTOKHC- '
JBI HaTpHi 0,001 —0,003
3THJAOBBIH COHPT 10 mMa/a
hopmanui
(33 % -Hbrit) 20—30 ma/n
CocTasB 3:
CepHOKHCIAsA Medb 25—35 | 18—25 | 15—20
TPUJIOH B 80—90
HATPHH ruapar OKH-
CH . 40—60
VrJAeKACALIH HaTpUH 20—30
pONaHHH 0,003—0,005
KeJe30CHHePOAHC-
THIF KaJH# 0,10—0,15

GOST
I
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IIpodosscerue
KOMIOHEHTHI PeiXHMbI
ITocnenoBaTelLHOCTD Temnepa.
onepauu# H nepexonos HanmeHoBaHHE Conegﬁaﬂue. Tyc‘%a' Bgﬁ{h:{ﬂ.
bopMaanu
(33 % -Heit) 20—30 ma/a
CoctaB 4:
CEePHOKHCAAA MEIb 13—15 18—25 15—20
TpuJIOH DB 25—30
eIkl HaTp 13—15
PONAHMCTHEH KaJauii 0,01—0,04
dhopmaaux
(33 % -umiit) 15—20 ma/a
TIpomeiBKa B COOpPHHKe ) 0,5—1,0
[IpoMbIBKa  TPOTOYHOH
BOJONPOBOIHONH BONOH 3—5
Cymgka - 30—40 . 3—5
Kontpoab

[Ipuvmeyanus:

1. PacrtBop aKTHBAUHH HCNOJbL3YIOT TPH H3IOTOBJEHHH MJAT HA HEQOJbIHPO-
BAHHOM [AH3JEKTDHKE, PacTBop COBMELIEHHOf aKTHBAUHMH HCNOJb3YIOT [IPH H3rOTOB-
JNeHHH JIBYXCTOPOHHMX M MHOrOCJOHHBIX NJIaT Ha (DOJLTHPOBAHHBIX JH3JIEKTPHKAX.

2. B coBMELEHHOM PACTBODE AKTHBALUH COCTaBa 2 AONYCKAIOT NPHMeHEHHEe XJIO-
PHCTOrO HATpHS BMECTO XJODHCTOro KaJis.

3. IMpu akTHBAUMH B cocTaBax 2 W 3 ceHcHOGMIH3aAUHIO He NPoH3BoAAT. CocTaBhl
pacTBOPOB AKTHBAUMH 2 H 3 TPHMCHAIOT NPH H3FOTOBJCHHH MHOrOCAOHHBIX nNeYaTHLIX
[JaT METON0M MeTaJJH3alHH CKBO3HLIX OTBEPCTHIL

4, Jlonyckaercss NpHMEHeHHe B PACTBODAX XHMHYECKOrO MEIHEHHs APYrux cTa-
6HJIU3ATODOB.

5. JlomyckaeTcs B pacTBOPax XHMHY€CKOTO MeXHEHHS COCTaBOB 1 W 2 BMeCTo
KaJHg—HaTPHA BHHHOKHCJIONO NPHMEHSITh KaJHH—HATpPHH BHHOrpagHO-KHCABIH. [las
YJAYUIIeHHS BHCIIHErO BHAA O0CAJKOB XHMHUYECKOM MeIH PEeKOMEHIYeTCs INPHMEeHATH
xegesocnHepoaucTolit Kaanii (10 %-uerit pactBop, 2—3 mu/n), ¢opmManuH BBOAAT Ha
50 % weHbIle yKa3aHHOTO B pelenType. B

6. donyckaercsi HCMOJB3OBAaHHE PacTBOPAa XHMHUECKOro MEIHEHHS COCTaBa:

cyasdar meau 25 r/m;
tpuaon B 50 r/m;
dopmaann (40 %-mwit) 20—40 ma/a,

Ac0aBOK AM3ITHJAZHTHOKapGoOHata HaTtpusa (5—15 Mr/a), QeHHATHOrHIaHTOHHOBOMH
Kueqorel (5—15 wmr/a), atuaamamuua (50—100 ma/n) nan deppHupanHia  Xaaud
(30—50 mr/a). :

7. JlomycKaeTcss WMCMOJb30BAHHe PACTBOpa XHMHUECKOro MeIHEHHs COCTaBa:

Melb cepHoKucaas 20—25 r/m;
KaJHH-HaTPHA BHHHOKHCJBIH (cerHerosa coas) 60—80 r/ax;
Hatpuit ruapat okucu 25—30 rfm;
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tdopmanun (33 %-nwit) 15—18 ma/a;
ausTuagntHokapbamar (JLIAK) 50 mr/a.
Pa6ouas Temnepatypa — (40+2) °C, pH '12,5—13,0.

1PHJIO)KEHHE 5

rAJIbBAHUYECKOE MELHEHUE NEYATHBIX NJAT

Pekxomerndyemoe

KoMIIOHEHThI PemxuMmnl
TTocneaoBaTeNbHOCTh Conepiante Temmepa- Booms
onepanHit # Nepexcios H austemopagHe o :{ Ilj"f.n f T);pca’ ];HH"
O6e3:xKHPHUBAHHE Cepnass  KHcJsoTa
(10 %) 95 18—25 2--3
Moroutee cpeacrso
«CHATaHOA» HJIH
0C—20 A
TIpovbiBKa ropsiuei
MPOTOUHOH BOJNOM 45- -55 2—3
[IpoMbiBKa  NPOTOYHOM
BOJAONPOBOJHOH BOI0H 2--3
[loarpasnuBaHHe HajacepHOKHCADBIH
aMMOHHI 200—250 18—25 | 0.5—1,0
CepHast KHcaA0Ta 5—7
MpoMbIBKa  NPOTOYHOI
ROTONPOBOAHOKH BOJNOH 2—3
AxtHBamus Xxumuueckas| CepHas KHCJIOTA 90— 100 18—25 |0.08—0,16
[TpoMBIBKa  NIPOTOYHOM
BOIONPOBOIHOH BOJOH 1—-2
Meanenne  aaektpoan-| Cotrtas It
THYRCKOE CepHOKHCAAs Melib 220—239 18—95
cepHas KHCJO0TA 50—60
STHJOBHIA CHHDPT 10 sl
CocrtaB 2:
DOPPTOPHCTOBOLO-
po1Hasl Melb 230—250: 18—925
GopdTOPHCTOBOT0-
poaHas Kucjaora (CBO- }
doaHas) 5-—15
HopHAA KHCIOTA
(cBo6oaHAaN) 15—40

GOST
I
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IIpodosscenue
KomnoHeHTE Pexumsbi
HocaenosaTeabHOCTh Temmepa-
omepauHil H Mepexonos H CopepxanHe, Typa Bpewms,
aHMeHOBaHHe l"fJ'l A ’ MHH
Cocras 3:
KpeMHePTOPHCTO-
BOJIOPOLHAS Melb 250—300 18—25
KpeMHedTOpHCTO-
BOJIOPOJHAS KHCIOTA
(cBoGOAHAs) 10—15
Cocras 4
CepHOKMCaaA Melb 220—230
cepHas KHCJO0Ta 50—60
" XJOPHCTHIH HaTpHit 0,03—0,06
Oaeckoobpasyiouias
anobaska JITU 1—5 ma/a
[IpoMBIBKa B CGOpHUKE 18—25 1—2
[IpoMbiBKa  NPOTOYHOM
BOJONPOBOAHON BOTOWH 1—2
Cymka ' 50—60 I—2
KoHTpoab

MMpumevanuns:

1. Hpe;t-sapmenbnoe H OCHOBHOe MCIHeHHE [OpPOH3BOIAAT B OJHHX H TeX KeE
EKTPOJHTAX. -

2. CKopoCTb OCaXI€HHsI MEIH H3 CEePHOKHCJOrO 3JEKTPOJUTa IIPH NJAOTHOCTH
Toka 3 A/am? — 1 mxm 3a 1,6 mun

3. Cxopoctp ocaxkaeHnst MelH H3 GOp(TOPHCTOBOIOPOIHOrO 3JeKTPOAMTA MPIH
naorHoctd toka 4 Afav? — 1 mMeM 32 1,2 MuH.

4. CkopocTpb OCaMJAGHHA MEAH H3 KPeMHe(TOPHCTOBOJOPOIHOTO 3JEKTPOIHTAE
NpH nA0THOCTH ToKa 5 A/nam? — 1 mxM Ba | MHuH.

5. JlomyckaeTcss B 3JEKTPOJHT MeIHEHHS COCTABAa 3 BBejeHNe GeH30Tpraso’a
B Kojuuectse 0,002—0,008 r/a, Ckopocth ocaxieaus meiu npu JAx-12 A/am? co-
craBaser 150 mMrMm/y,

6. ﬁonrpasmma;me B pacTBOpPE HAICEPDHOKHC/JAOIO AMMOHHA HPOBOASAT TOJBKO
fnocne npensapmeq}bnoro raJijbBaHHYeCKOro MerHeHHd.

7. Jlna OYHCTKH axkTHBHOrQ YIJs €ro NPOMBIBAIOT [IPOTOYHON BOJOM, MOICYIIH-
BaioT (HILTPOBAJILHON Gymaroif, KHMATAT B 15 %-HOM pacTBOpPE CEePHON KHMCAOTHI B
reueHHe 0.5 u, NMPOMBIBAIOT TMPOTOYHON BOAOH, OTIKHTalOT B CYUIHJIbHOM WKady OpH
temnepatype 300—350°C B Teuenne 1,5—2 u, oxuaxiaioT, He BHHHMas H3 WKada,
H 3aTeM XPaHAT B 3aKpHITON &MKOCTH,

GOST
I
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I[TIPHJIO)KEHHE 6

Pexomendyemoe

FAJIbBAHUHYECKOE OCAXJEHUE CNJABA O0JIOBO-CBHHEL
HA MEYATHBIX MJIATAX

KoMIOHEHTHI PexxHMbl
TNocnenoBaTeNbHOCTh Maot-
omepauHi H Cosepxanne, | TeMnepa- | goeyg | Hoern
NEPEXOAOB HanmenoBanne T Typa, MHH | Toka,
. C Alam?
AKTHBAaLUA XHMH- BopdToprcToBoaopo- 0,2—
uecKas Had KHCJOTA 50— 100! 18—25 0,5
ITpombiBKa - — — 1-2
DNeKTpOIUTHYEC- Cocrtas 1t
KOo€ OocCaXiaeHue 0JI0BO ([I) 60p¢|1-0p-}{.
CllIaBa 0JIOBO-CBH- |cToe (B mepecuete Ha Me-
Hemw - ‘ TagM1) 50—60 18—25 0,8—
ceunen (II) Gopdropu- 1 1,0
CTHIi (B mepecyere Ha Me-
Tamaa) 25—40
60pTOPHCTOBOACPOLA-
Hasi Kucnora (cBoGonHas) 40—75
Gopuasg Kucmora (cBoO- - )
GonHas) 25—35 18—25 0,8—
Me3JIDOBBHIH  KJE€H HJau 1,0
TenToH 3—5
r'BAPOXHHOH 0,8—1,0
Coctanp 2:
onoso (I} 6Gopdropu-
cTtoe (B nepecueTe Ha Me-
Tamn1) 12—15
ceuneny (1) 6opdropn-
cTeifl (B mepecyerTe Ha Me- 16—
Tana) 79 2,0
Kucaotra GopdhTopHCcTO-
BOAOpoAHaA (cBOOOTHAA) 250—280 15—25
xuciaoTta -GopHas  (cBo-
Go1Has) 20—30
TenToH 46
THAPDOXHHOH 0.8—1,0
Cocras 3:
onoBo (II) Gopdropuc-
Toe (B Mepecyere Ha Me- 25—
Tala) 26--30 3.0
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[Tpodosserue
KoMnoHeHTH! Pexumbl
ITocnenoBaTenbHOCTD Ilrot-
onepauHii H Coxepxanie, Temnepa- | Bpems,| nocrs
repexoioB HaumeHoBaHHE rhr sza: MHHE TOKa,
G Alnm?
SNeKTPOAHTHYEC- cauneny (I1) 6Gopdropu-
K0o€ OcaXJeHue CTHIH (B mepecyere Ha
CnJaBa 0JO0BO-CBH- |MeTasr) 15—18
Hell gucjaora GopdTopuCcTO-
pojoponnas (cBoGoxnas) 8090
cuaranon C-10 (10%
pacTBop) 60 ma/n
nobaska JIC—Na (10%
pacrTeop) 5 Ma/a
Cocras 4
onoso (II) ®Bopdropu- 2,5—
cToe (B MepecyeTe Ha Me- 15—25 -3,0
TaJJI) 12—18
ceurer; (II) Gopdropu-
CTBIH (B TI€pecyeTe Ha Me-
TaMI) : 5—9
GopdTopHCTOBOLOPOI-
Has Kucaora (csoGoanas)|  180—200
oopuas KkucaoTta (cBo-
6onHasa) 10—30
cunranon  JC-10 wam|
AJIM-10 8
6neckoolpasoBarennb
Juvexa TT10C-1 0,6
Ilpomeieka B c6op-
HHKE 1—2
[IpombiBKa B rops-
yeil TIPOTOYHOH BO-
ae 50—70 1—2
Cvurka 50—60 |5—10
Koutpoan

[Ilpumeuanus:

1. CxkopocTs 0caxleHns npu naortHocTd rtoka 0,8 A/mm? — 1 Mrm 3a 2,5 wun.

2. Anoxst — npunoft [IOC—61 [T no TOCT 21930—76 uan cniaBHBIE, COLEpHKA-
mue (61+3) % oaosa u (39%+3) % ceuHuA.

3. CKOPOCTb OCaXkJACHHS CMJIABA H3 JEKTDOJHTA COCTaBa | TIPH IJIOTHOCTH TOKa
0,8 A/am? — 1 MKm 3a 2,5 MuH.

4, CKOpOCTL OCa)KI€HHsl CMIaBa 3 3JeKTPOJHTA COCTaBa 4 NPH NJOTHOCTH TOKA
1 A/mv? — 0,5 MKM/MHH.
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MNPHJAOXEHHE 7
Pexomendyemoe

PACTBOPHI IJISl YAAJIEHUSA CIIJIABA OJIOBO-CBHHEIL
C PA3bEMOB NEYATHBIX IJIAT

Cocrtas 1:

GopdropucToBosopoaHas KucaoTa 330 wma;

nepruapoan 70 Ma/m;

Boxa ao 1 .

Temneparypa pacrtsopa 18—25°C, mpoio/ukuTeabHocTb o6paGotkn 3—5 MHH.

CocraB 2:

azorHas xucaora 400—500 ma/a;

6opdropucToBogopoaHan Meap 5—10 r/m;

npenapar OC—20 2—5 r/x.

Temmneparypa pactBopa 18-—25°C, ckopocTh ylajeHHs cliaba 3—4 MKM/MHH

TloBEPXHOCTh HAz pasbeMaMu AOJKHA GBITh 3aLUHMLIEHA JUTKOH JIEHTOH.

Cocras 3: '

GopdropucrosofiopoaHas Kucdora — 150 maln;

ynamurens Jiumena YIIOC — 100 r/a.

Temmeparypa 18—25°C, ckopocTh yialjeHHs OoT 2 MKM/MHH B HemepeMellxBae-
MOM pacTBOpe, 10 5 MKM/MHE NpH NepeMelinBanii.

JlonyckaeTcs yBeJuyenHe TemaepaTypst pacrsopa 1o 40 °C.

[punomenns 3—7. (Hamenennas pepakuus, Ham. Ne 1).

IIPHJIOXEHHE &
Pexomendyemoe

HUKEJUPOBAHUE PA3'BEMHDBIX MEYATHBIX NMJAT

KoMnoHeHTH PexuMBbI
[MTocaeaoBaTeNbHOCTD c Temnepa- B
3 2 ep 3 eMs,
Ol"l(.‘{)all]{ﬂ 1 nepexonos HauMmeHOBAHMHE 18 1} ]'I)-fnaHHE T)L(D:El, ‘]:"{H
TloaroToBKa NMOBEPXHO-
CTH
HukenupopaHne CepHOKHCABLIN HH-
KeJlb 140--200 18—25
CepHOKHCABIH Mar-
HHH 30—50
CepHOKHCABIH HAT-
puit 90—70
BopHas kucaoTa 25—30
XJNOPHCTHIH HAaTpHH 3—5
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I podorwerue
{[KoMmoHeHTh PexkuMbl
IMTocaenosatesbHOCTDL c Temnepa- B

X l HaHle, .

onepanHit © Nepexonon H aiMeHOBAHIE OI[E];MEI T);]():a, E&n:[ﬂ

IIpomeiBKa B c6ODHHEKE 1—2
IIpOMBIBKa NPOTOYHOM

BOJONPOBOAHOH BOAOH 2-3

Cymka 30—40 3—5

KoHTpOJIb

IIpumeuanue CkopocTh ocasienus Npu miotHocts toka 0,8 Alam? — 1 MKM
3a 6,5 MHH, IpH TJAOTHOCTH froKa I A/aM? — 1 MM 3a 4,5 MuH.

[NPHIO)XEHHE 9
Perxomendyemoe

CEPEBPEHHME PA3BLEMOB MEYATHBIX IJIAT

|KOMIIOHEHTHI Pex1Mbl
TToc/1e/I0B ATEALHOCTb Conepante Temnepa- Bpens
onepauHi H nepexoioB HaumenoBaHHE [:‘fn b T%%a’ pew 5
3aunctka mnopepxuoctH| landuikypka Ne 6
pPasbEMOB uan Ne 7
IMpoMbiBKa  NpoOTOUHOI
BOJE n.25—0,3
CyLiKa 35—40 20
[Moxpetue aakom no-| Jlak XC
BepXHOCTH Hixke newatr-| JKupopacTBOpHMBI
HBIX pazbeMoB M ¢ Gokos|cyaau I1I
Koagodkosas KHCTB
Ne 1 pau Ne 2
Cymxka 18—25 |120—180
O6e3xHpHBaHHe TTonuposanpHasi us-
BECTh
TIpoMbiBKa  NPOTOYHOM
ropsidelt BOOH 45—50 |0.5—1,0
AxtusBauys xumuueckaal Co.asHasg KucaoTa 150—200 0,08
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IIpodonrscenue
[KomnoneHnTst Pexumnr
ITocnenoBaren bHOCTDL
Temnepa-
onepanui, H NEPEXonOB HanMeHopamae Co,uella_}ﬁauue, TZEa' Bgﬁﬁ;ﬂ'
ITpoMeuIBKa XOJIOAHOH
NPOTOYHOM BOJOH 18—25 1—2
[IpoMbiBKa B JHCTHJ/IH-
POBAHHO BONE 18—25 I
Cepebpense nmeyaTHEIX Coctas I:
a30THOKHCJIOE Cepe-
0po (B mepecuere Ha
MeTaLIHIECKOE) 40—50 18—25
JKeJIe30CHHEePOLHC-
Thill Kanui 100—120
YIJIEKUCABIH KaJHE 5060
POIaHHCTBIH KaJaui 120— 150
Cocras 2:
AMIHAHOAPTEHTAT
(B nepecuere Ha Me-
Tanmveckoe cepedpo) [ 40—50
POAAHHCTHIA Kaani 200---250
VIVIEKHCABIH Kaauil 20—30
[lpoMuiBka B cGophu-| Boxa muctmnmupo-
ke | BaHHAas 18—25 | 0,25—0,5
[IpompiBka B cGopuu-| Boxa mucruimiapo-
re 11 BaHHAS 18—25 | 0,25—0,5
TlpombiBka B cGopuu-| Boaa auctuaanpo-
ke II1 BAHHAS 18—25 | 0,25—05
Cyika
Kontpoab

ITpuMeuanus:
1. CxopoeTh OcakjieHHS u3 POLAHHCTOCHHEDOTHCTOrO 3JIEKTPOJSHTA cepebpeHus

npu naotHoetd Toka 0,2 A/mM% — 10 mMKM/u.

2. CkopocThb oCaXKAEHHs H3 AHIHAHOApPreHTaTHOrO 3JEKTPOJAHTAa IPH MJIOTHOCTH
Toka 1 A/naM? — 1 MKM 32 2 wmun,
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[IPHJIOXEHHE 10

Pexomendyemoe

NAJIJIADMPOBAHHE PA3BEMOB NMEYATHBIX MMJAT

_ [KommoreH TSI Pexumal
[TocnenoBaTeJbHOCTDh . Temnepa- B
onepanuil U Nepexoion eI one??j‘aHHe, Ty%a' 11\)5{1\:{;!,
IToaroToBKa OBEpX-
HOCTH
IMannagnposaHye JIBYXJOPHCTHIA TaJ-
Nagui (B nepecuere
Ha MeTaJ) 18—25 205
AMMOHHH XJOPHCTHIH 15—2¢
AMMuaK BOIHBIH 25
[IpoMeiBKa B cOOpPHHU-
Ke I . 0,3—0,6
~ IlpomeiBka B cOOpHH-
xe I 0.3—0,6
[lpoMbiBKa B cOOpHH- )
xe II1 0,3—0,6
[TpoMBbIBKa IIPOTOUHOM
BOJTOIIPOBOAHON BOIOH 0,3—06
IIpoMBIBKa Tropsiuedi BO- i -
b o) 0,3—0,6
Koutpouns

[TpuMeyaHus:

1. CKopocTh ocaXAeHHs NpH TJIoTHOCTH ToKa 1 A/amM? — 1 mKM 3a 4 MuH. 3Ha-
yenue pH snekrpomita 8,5—9.5.
2. AHoam HepacTBOpHMble (H3 MJIATHHHDOBAHHOTO THTaHA, rpagura WAH 4Yac-
THYHO DacTBOPHMble W3 najsaaus). Pacxoa amozos cocrasniser no 1,9 % ot pacxoaa
MeTaJIIHYecKoro naajgaand, HaAyLUero Ha NMOKPbITHE ﬂe’ra.ueﬁ.
3 ,Elonycxae'rcn BBEAEHHE B 3JEKTpPOJAMT MaJCHHOBOTO aHrHiIpHia B KOJHYecTBe

no 0,15 r/n.
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MPHIIOXKEHHE 11

Pexomendyemoe

30JICYEHHUE PA3BEMOB NEYATHBIX NJAT

(KoMmOHEHTBI Pexymeal
[MocnenosaTeabHOCTh Temmepa-
OnepanKi H MepexonoB HanmenoBarHe Cone:;};;anue. Typa, BEI:TIH,
3aYHCcTKa MOBEPXHOCTH Iau¢pmkypka Ne 6
pa3beMOB . nau Ne 7
H3oanpoBanne mect| HM3oasiuuMoHHas J€H-
Hajg KoHTakTHHMH  Io-[ta [TBX 30X0,2
LA TKaMH
3auuctka nosepxroctu| Ilandnopouox
PasbLeMOB Ne 11 uau Ne 12
ITpoMBIBKa  TIPOTOUHOM
BOLOH 18—25 | 0.5—1,0
Cymra 35—40 5—10

IToxpuiThe Jakom mo-| Jlak XCJI
BepXxHOCTH HHKe mneuat-| KupopacTBopuMbii
HBIX pa3weMoB 1 ¢ GokoB|cynan III

TeyaTHOHM ILIaThH KoJoHKOBasT KHCTD
Ne | uan Ne 2
Cymxa 18—25 [960—1440
HJIH
60—80 60
O6e3xupuBaHue IToaupoBanbHas
H3BeCTh )
IlpoMBIBKa  TIPOTOUYHOH - ‘
ropsuyed BOLOH 45—50 0,5—1
MoHTHPOBaHHe TJIATH
AxtHpanusa xuMHueckasil Conasnas xucaorta 150—200 0.08—0,16
ITpoMbIBKa B X0JIOXHOMH
TIPOTOUYHOH BOJE : 18—25 1--2
IIpoMHIBKA B AMCTHJJIH-
POBaHHON Boj1€ : 18—25 1

Cepefpenne  neyaTHEIX
pas3LeMOB

3oJ04ueHHe JaMaJiedt
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I podoascerue
(KoMMOHEHTbL PeXXHMBI
IMocaenoBaTebHOCTL ComepsKanie Temnepa- Do
- e ) B
onepanHi H Nepexonos T )i Iim Typa, o
AxrtuBauns xuMuueckasil CoasiHasg KHCJOTa 150—200 0,08--0,16
[TpoMbIBKa B XOJOAHOH
TIPOTOYHOMH BOJIe 18—25 0,5
[IpOMBIBKA B JHCTHAIH-
18—25 0,5

POBaHHOU BOJE

3onouenne

Juuuanoaypar Ka-
Jusd (B mepecyere Ha
MeTaJ/IHIecKoe 30J10- _
T0) 9—10 30—35 12—15

Jlumonnas gucaora .| 60—80

CepHOKHCIBIA KO-
faabT (B mepecuere
HAa MeTaJHYeCKH 1
Ko6aabT)

[IpovpiBKa B COOpHH-

ke I 0.5
I[TpoMbika B COOpHH-
ke Il 0.5
[IpoMbIBK2Z B XOJOTHOH
NpOTOYHOH BOJe
Cyimka 35—40 | 5—10
Y1anenue JIAaKOBOIl
NJeHKH
TIpoTupaHHe CIHPTOM STHJOBBIH CHHPT
base
100% -HBLIE ~ KOHTPOJb
KayecTBa N0 BHELIHEMY
BHIY # TOJUIHHE TOKPbI-
THA
Vianenwe  TeXHOMOTH-|
YEeCKHX TNPOBOIHUKOB
Hanecenue cnod Jaka Kaeii XBK-2A
Cyimka 18—25 30

Hanecenue BTOPOTO CJI0K
Jaka
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IIpodoaserie
_ {KOMIOHEeHTHI ‘Pexumnl
ITocaenosare/ibHOCTD Temnepa-
olepaidid H nepexoion H: Cozepmxanue, Typa Bpewms,
AHMEeHOBaAHHE I,IjJ_[ oC + MHHK
Cymika 18—25 15
Cymka 4$0—50 30
100% -HBIH KOHTPOJB Ka-
yecTBa Mo BHEIIHeMY BH/V
n 1 Y%-HEIE KOHTPOJbL MO
TOJUIHHE NOKPBITHS

[Ipumevadus:

1. CepefipeHne NpPOBOJAAT B COOTBETCTBHH € TIPUIOKeHHeM 9.

2. 3nauenne pH asexTpoanra 3oaouenus 4,5—95,5, aHOAB M3 TJAATHHHPOBAHHOIQ
THTaH4, JONyCKaeTcsi NPHMEHeHHe aHOA0B M3 cranu Mapok 12XI8HIT, remnmeparypa
anextpoauta 20—30°C, maotHocts Toka (,5—0,7 A/aM2,  CKOpOCTH  OCaXKjeHHs
0,14—0,20 MKM/MHuH.

3. Jlonyckaercsi mepeJ OCHOBHbIM TPOIECCOM 30JIQUeHHSI HAHOCHTL IOJACAOH 30-
gota roaiuaon 0,056—0,1 MXM M3 siaekTpoJdHTa CcOCTaBa:

JHIHAHOAYpAT Kanud (B NepecueTe Ha MeTaJdnuyeckoe 3ojoto) 1 r/m
JUMOHHasa xHcaora 6,0—6,5 r/x;
matpar Kanus 45—50 r/i;
CCPHOKHC/ABIN KoOaabT (B mepecuyeTe Ha MeTaJslIHYecKui hOﬁaJle) 0,06—0,08 r/a.
pH anexrposnta 6,2—7,0 kartoaHas naotHocts Toka 0,8—1,0 A/am?, aHoanas
naoTHOCTL TOKa 0,3—0,5 A/ﬂmz, TeMneparypa siaektpoaura 24—30°C, nporosKH-
TeNbHOCTL HaHeceHusi MokpeTus 0,5 MuH.

ITPHJIO)KEHHE 12

Pexomendyemoe

OCHOBHBIE HENMOJIANKHA B PABOTE 3JIEKTPOJIUTA
H CNNOCOBbI X YCTPAHEHUA

XapaKkrep HenoJaxox Bo3MOMKHEBIE NPHYHHDL Cniocofinl YCTpaHEHHS

XuMHUeCKOe OCcaxIeHHe Meau

HemokpuiTHe 0TBep- HexayecTBeHHas N0ArOTOB-| YJyylIalOT NOATCOTOBKY NO-
CTHH MEeyaTHHIX OJaaT Ka [OBEPXHOCTH BEDPXHOCTH

He B nopme pacrsopwl cen-| Ilposepsiior cojepxanne
CUOHJAM3AUMHY H AKTHBAUMM JABYXBAJCHTHOIO  0J0BA |
na/L1aauss B pacTBOpax CeH-

CHOMNH3AMHK M aKTHBAUHH
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ITpodoascenue

Xapakrep HelosafoK

BosMOMXKEHBIE [PHYHHBI

CiocoGbl yCTpaHeHHs

HenokpuiTHe oTBep-
CTHH HeYaTHBIX IIaT

Majsa npoaoJdHHTCILHOCTD
o0padoTky mJat B pacrsopax
CeHCHOHAN3 AW, AKTHBALUHH
H XHMHUECKOro MeIHEHMA

Co6a101a10T pexuMm obpa-
fOTKM neyaTHBIX TJaT B pa-
BG0YHX pacTBOpax

TeMHOe NOKpLITHE

Pasaaraercst  pacTBOp XH-
MHYECKOrO MCAHCHHSA

OT(dUJIbTPOBBIBAIOT PAaCTBOD
B 34MacHyi eMKoCTb, 100aB-

HeaocTaToK 11ed04YH B pac-
TBOPE XHMHYECKOTO MeJHEHHS

a4910T  craduausartop

Koppexrupytor pacTBop
XHMHYO6CKOro Me/HeHHH

PasJnoxkeHne pacr-
BOPa XHMHYECKOTO
MeLHeHHsI

Tpybasi KpynHOKpH-
CTAJVIHYECKAA CTPYK-
Typa 0CaJKOB

Buicoxas OJOTHOCTL 3a-| TLJIOTHOCTH 3arpyskH  30J1-
rPpy3Kn TeEYaTHLIX NJAT B[ KHa COCTABJATH 2 am?fn
pacTBOP XHMHUYECKOro MeTHe-

HUS
Hexauectsennas npoupiBka| TirarensHo TIPOMBIBAIOT

MNeYyaTHHIX TJAT Tocie akTH-
BAalLMH

14Tl NOC/Ae aKTHBAaUHH

HegocraTouHoe KOJHYECTBO
crafusu3aTtopa B pacTBope
XHMHYECKOr0 MeHeHHS

Hobasasitor 8 PACTBOp CTa-
GHAH3aTOD

Kucasie 3JeKTPOJIMTHI MeIHEHUS

HenocTaTok KHCJAOTHL  HJH
U3BBITOK CEPHOKHCJON MelH

"~ KoppexkTtupyior  coctas

3MeKTPOJNHTA

Bricokass NA0THOCTE TOKAa

CHUKAIT MJOTHOCTL TOKA

TemHbIe HIEPOXOBATHIE
oCafKH

ITomanakne 3aKHCH MelH B
ocaloK

JoBaBagioT B 3JEKTPOJIHT
CepHYIO KHCJOTY

IlepoxoBathiii oca-
10K («Habpoc Mejin»)

3arpazdHenne  3JEKTPOJIHUTA
MEXAHHYECKHMHU [PHMECSIMH

OT1¢hHIbTPOBLIBAIOT
POJHT

3JIEKT-

XpylKHe oCaikH ¢
TEeMHBIMH TATHAMH

He1octatok cepHOA KHCAO-
ThI

TNo6aBagwT KHCAOTY

Boicokass nAOTHOCTL TOKA

CHHAAOT MAOTHOCThE TOKA

CBeTJble MOJOCH Ha
otamKax

3arpsizueHne SJEKTPOJHTA
OPraHyueckHMH BeUIeCTBAMH

[IpopabBaTbiBaioT 3J€KTpPO-
JUT

ITaccuBrpoBaHue
aHONOB (cepblil HaJeT)
B 60pdTOPHCTOBOAO-
poAHOM SJEKTPOJHTE

'Hexoctatok GopdTopHCTO-

BOJOPOAHOH KHCJIOTBI

Ho6asasior GopdropHcTO-
BOJIOPOIHYIO KHCAOTY
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ITpodoaxcenue

Xapaktep Henosaanok

BoamokHbIE MPHYHHBL

Crnocobsl yerpaHeHHs

[TaccuBupopanne
aHOJA0B (KOPHYHEBHIH
HaleT) B KpevHepTO-
PHUCTOBOIOPOIHOM
JIEKTPOJUTE

"Henocrarok kpemnedropuc-
TOBOIOPOIAHOK KHCJIOTH

HoGasaawT KpeMHedTOo-
PHCTOBOAOPOIHYIO KHCJAOTY

Hanuune nronbyatsix
KPHCTaJJIOB HA mOBepX-

HOCTH ocapka

IIpucyTcrBre opraHduecKux
npHMecel

O6padoraTh
AKTHBHBIM yrJeMm

3JIEKTPOJUT

bopdropucroBonoponHbiit 31eKTPOIMT Na8 OcaXKIeHHs cnaaBa 0JI0BO-CBUHELL

KpynHokpueraau-
yeckas — CTpYKTypa
ocaaka (obpa3opanie
JeHIAPHTHBHIX HAapOCTOB)

[loHuxkennoe colepxaHue
GOpMTOPUCTOBOAOPOLEDf KHC-
JIOTHl B 3JEKTPOJMHTE

HelocraTtok Kaess B 3Jek-
TPOJHTE

[Mposoasit ananus, noBas-
J10T  60pOTOPHCTOBOAOPOA-
HYI0 KHCJAOTY

HobBasasioT kaei
TPOJHT

B 3JIeK-

[lnoxas paccensalo-
uas crocobHOCThH BaH-
HHI

Henocratox ¢BOOOIHONA
GopHTOPUCTOBOIOPOAHON
KHCJTOTH

IIpoBonsit anHanus u Kop-
PEKTHPYIOT 3JEKTPOJHT

[TosocuaTocTs
ocajka

H36biTok Kaess B saexrpo-
JHTE

OrdhusnbTpoBbIBalOT 0CAN0K,
pa3baBigalT 3JEKTPOJHT BO-
J10# H KOPPEKTHPYIOT

HzbbiToudoe Koda-
YeCcTBO CBMHIA B Ocaj-
Ke

Wa6eiTounoe KOJHYEeCTBO
CBHHIIA B 3JeKTPOJHTE

Qcax rawTr u36bITOYHOE
KOJMMYECTBO  CBHHLA CEPHOH
KHCJIOTOH B OTAeJdbHOH mNOp-
IJHH 3JRKTPOJHTE, 00beM Ko-
TOPO# 3aBHCHT or ofbvema
BaHHBI M KOJHYeCcTBa H3ObI-
TOUHOr0 CBHHHA B | J1 naek-
TpOAUTa. OTOHABTPOBHIBAIOT
OT ocajlKa H pacTBOp NPHCOE-
JAHHSIOT K OCHOBHOMY 3JeK-
TPOJHATY

Cocras  3eKTPOJIHTA B
HOpMe 10 CBHHUY, HO KOJIH-
YECTBO KJ€sd HeZOCTaTOYHO

Ilo6aBasiioT B AJEKTPOJUT
1—2 r/n knes. BBHIy TOrO,
YTO Kaeil co BpeMeHeM Koa-
rynupyer, HeoOXOAHMO BBO-
AATb ero nepuoindeckn (pas
B 15—20 nne#)

Henxocratoynoe xoanuectso
0JIOBA B 3JGKTPOJIHTE

Beogar wmenocrampllee Ko-
JHYEeCTBO OJIOBA B 3JEKTpO-
JINT.
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M podoascerue

Xapakrep HernoJaaokK

BosMoXHBIE NPHYHHBI

Crniocobbl yeTpaHeHHsA

H36pTOuHOE KONMH-
yeCTBO CBHHIA B OCakd-
Ke

[TOKpHTHE  HUMEET
JKeJTHH OTTEHOK, HA
KpOMKax IJIAT  BO3-
MOKHO of0pasoBaHHe
3eJEHbIX THIPATOB OKH-
CH HHEKeAaA

Huxens uMeer Hop-
MaJIbHBIi OTTEHOK, HO
OTCJIaHBACTCs

Cunoit uuKens 6xe-
cTAULi ¢ NPOA0JbHbI-
MH TPellHHaMH

OTcaanBaHue HUKeJd
B BHIe MEJKHX OJec-
TALIHX YellyekK, Jerko
OCHINAOIIHXCH OT MDH-
KOCHOBEHHA

HegocraTouHoe KOJHIECTBO
0J10B2 B 3JEKTPOoJiITe

[IpH HEOOJABLLIOM KOIHYECT-
Be Hel1oCTaollero 0J0Ba BBO-
14T 0J0Bo NyTey NpopadoTKH
3J1eKTPOAHTa ¢ 105aBOUHBIME
O0MOBAHHBIME aHonamy (2—4
ano0ja HAa BaHHY) A0 1ORY-
yeHHS HYKHOIO cocraBa ocal-
x4 Mo 0JN0BY. )

TIpu Godbinom KoJiHuecTse
HeAOCTAINEro 0JioBa BBOIAT
ero’ B 3JeKTPOJHT uepe3 yr-
JEKHCJAYI0 Me1b, KOTOP&S BbI-
TCCHAGTCA H3 pacTBopa TIO-

polEK0ooOpa3HbiM OJIOBOM

Kucaplif 31eKTPONUT HUKEJIHPOBAHHA

Bricokoe spauesne pH

(enoyHol  3eKTPOJIHT)

Iposepsitor pH u moakc-
asitor aaekTpoanT 3% -HeIM
PACTBOPOM CeDPHOH KHCJIOTH

UpesMepHo BbICOKast KaTol-
Has MJIOTHOCTh TOKa

CUuMKAaT MJAOTHOCTh TOKa

HepoctaToK (BTOPHCTHIX CO-
Jael

TobasasitoT (GTOPHIAB X0

HOPMbBI

[lnoxass poAroToBkKa nepel
TIOKPHITHEM

Vayuwaot NoIroToBKY NO-
BEPXHOCTH

[TepepbiB TOKAa HJAH H3MEHC-
Hie NJOTHOCTH TOKa

YeTpansior  BO3MOXKHOCTB

nepepeisa TOKa

HakonjeHsue B 3JEKTPOIATE
conefl xenesa Goaee 0,11 r/a

[ToakucasioT
1o pH-3, BBOIAT  MEPEKICH
B0O0p01a, HarpesBalotT H ne-
peMENIHBAIOT, 3allleJayHBaoT
10 pH-6 1 orhHIbTPOBBIBAIOT

3JIEKTPOJIHT

CAHIIKOM KHCJBLH 3JIeKTPO-

IMoaule1auyBaloT  3JACKTPO-

AHT J BHCOKAs  IJOTHOCTH | AMT ¥ CHUXKAWT  TWIOTHOCTH
TOKa TOKA

Huzkas KoHUEHTpalHs cep- To6aBAs0T  CepPHOKHCIbIH
HOKHCJOTO HHKeasd npu 060Jb- | HUKEIDb

oM COJepKAHHH
HIMX coJieft

MPOBO/IS-
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ITpodonmcerue

XapaKrep Hemosaaok

Bo3amoXHBIE DIPHYHHBI

Cnocobbl yCTpaHeHHs

Boxopoanas mopu-
CTOCTb HA TOKPBITHH
{THTTHHT)

AHOIBI TOKPHIBAKOT-
CSl CHIPHIM HAJIETOM,
BBITATAI0UWIHM B IIJIaM
(aHOQHOE MacCHBHPO-
BaHHe).

Ocanok TeMHHIH,
DBHIXJbIA HJH HIEPOXO-
BaTH

3arpsisHeHHe OpPTraHHYeCKH-
MH TIPHMECSIMH H COJSMH Ke-
ne3a

DNEKTPOJIHTH cepeOpeHns

[ToakucasloT  3J€KTPOJHT,
BeoasAT 5 ma 3%-Horo pacr-
BOPA MEPEeKHCH BOAOPOAA Ha
1 1 31€KTPONHTA, 3aTEM 3J€K-
TPOJIHT HarpeBaioT H nepeme-
mHBawT, A0BOAAT Ao PH-6 u
OT(HJIBTPOBLIBAIOT

Bricokas anonmas  naot-| [loHumxKawT anoAHyIo TJIOT-
HOCThL TOKA HOCTh TOKA

Huskoe coneprkadne po-| YBeJAHYHBAIOT COJAEPIKAHHe
J1AHUILOB POJAHUIO0B

O6ennenne 3n€KTPOJHTA Ce-
pebpoM

KOppeKTHPYIOT 3JIEKTPOJHT

[Topuiuennasn IIJIOTHOCTE

TOKa

[Nounxkaor MIOTHOCTh TOKA

HUHTencuBHOE pac-
TBOpEHHE aHOJO0B

TlokpeiTHE TeMHOE,
pHIXJ0€

Bricokoe cofepKaHHe po-
JaHH0B

KoppeKTHpYIOT 3/1€KTPOJHT

Kucablii 31eKTPOIUT 30/104€eHHS

Bricokasi ma0THOCTH TOKa

CHHKAIOT TNJAOTHOCTL TOKA

KpacHblit orTeHOK
NOKPBITHA

[Ipumecn coaeit Meaun B
3JIeKTPOJHTE

[lpopabaTeiBalOT  3J€KTPO-
JHT

JeHOBATHIf

BenoBartblii uau 3e-
OTTEHOK
TOKPHITHA

[Ipumecu cepedpsHBIX

Cco-
Jel B 3JEKTPOTHTE :

[IpopaGaThiBalOT 3JEKTPO-
JIHT

Baennwii Ton no-
KPHITHA

Hu3kas naoTtHocTh Toka

IMoBuIAa0T NAOTHOCTE TOKA

Huszkas KOHUEHTPauuda 30-
JIoTa B 3JIEKTPOJHTE

JI0BOAAT A0 HOPMH COAEP-
AKAHHE 30JI0Ta B 3JEKTPOJIHTE

Huskasi Temmeparypa 3Jek-
TPOJUTA

. TloBHIaiOT TEMNepaTypy
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I1podoascenue

Xapakrep Henoaailox

Bo3zMmoxHbie MPpHYHHDE

Crnocofsl YCTPAHSHHA

ITokpoiTHe xpynkoe,
ureJiyuleHue ¥ OTCaaHn-
RV

JAEKTPOJHT NaJNAAHPOBAHKY

Haanyde nprMeceir HOHOB
Megu HJAH Keje3a 8 3Jek-
TPOAHTE, 3arpA3HeHHE opra-
HHUECKHMH NPHMECSIMH, ILIO-
Xafd MOArQoTOBKa MOBEPXHOCTH
mepe, HaHeceHMeM TOKPHTHS,
colepKaHue HOHOB XJiOpa
cabtre 150 rfa

[Ipou3BOART PereHepaluio
3/JEKTDOJKTA, OPOBEPAIOT H
KOOPDEKTHPYIOT PEXRHUMHE pa-
0oTel ¥ I[OATOTOBKH [OBEPX-
HOCTH, oTHIBTPOBHBAIOT
31eKTPOJHT 4YeDe3 AKTUBHPO-
BaHHBIH YTO/b

TlokpoiTHe TeMHOe
CO CBeTJbIMH [IATHAMH
HJAY TIoJIoCaMHu

Malo paccTosiHHE Mexay
3ICKTpodaMy H IJjartaMi

VBeAHYHBAOT pAacCTOSHHE
MeKIY TCKTPOIUTAMH H MJIa-

TaMia

Ha anogmax xeJqrad
COJb THAMUHOXJIOPHIA
naananus

Heaoctatok B 2JeKTPOJHTE
aMMvuaka, 6oablad anoaHaf
NJOTHOCT, TOKA HJH HH3KOE
sgauenue pH anexTposHTa

KoppeKTHEPYIOT 3JeKTPOJHUT
0o COHEepXKaHWE)  aMMHaKa,
yBENMYHBAIOT INIOMAb aHO-
NIOB, XKOPPEKTHPYIOT 3HadyeHMe
pH anexrpoinra

PactBop OKpallleu B
CHHEBATO-3€/EHBIA LBET

Hannyne npumecw weix B
3JEKTPOIHTE

Ha nokpbitau KpH-
CTaJJHYecKas cerka

Boapliag 00bEeMHAR [I0T-
HOCTH TOKA

(U3menennan pepakuusi, Ham. N 1).

[IpousBoxsiT  per€HepauHio
3NCKTPONETA

VYuepnurawt [A0MAIAE 3a-
CPY3KA
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ITPHJIOKEHHE 13
Pexomendyemoe

TPEBOBAHHA K OBOPYJAOBAHHIO

1. O6opyLoBayne, NPHMEHAEMOe AN THAPOAOpPasHBHOH 3@4HCTKH 3aroTOBOK Te-
yaTHHX MAAT, JOJDKHC cOOTRETCTBOBaTL TpeboBannaM I'OCT 23664—79.

2. VeTanoBKa AA8 TDHPOTOBJEHHS OMECH KHCJAOT AOJAXKHA OWTh CHaOXKeHa yCT-
POHCTBOM 15  TEPEMEIIHBAHHS CMECH KHCJIOT M CHCTEMOR OXJAXIeHHA KHCJOT.

3. Omepan¥s NOLTPABNHBAHHS AMINEKTPUKA B CMECH KHCJIOT (KOHIEHTPHDOBAH-
HHIX) JOJIKHA BHIONHATHCA B CNEUHAAbHOH YCTaHOBKE.

VeTaHOBKA MONXKHA OLITh cHafXKeHa YCTPOHCTBOM JLJs TIepeMelleHHsi 3aroToBOK
NAaT B IJOCKOCTH, 00ecneyuBalOiefi HHTEHCHBHOE INPOXOXKIEHHe pacTBopa uepes
OTBEPCTHS B 3aroTOBKAaX.

YcTaHOBKAa ROAXE2 OHThL OCHAMeHa CHCTEMOH HarpeBaHHA M TEPMOCTAaTHpPOBa-
Hus pabouerc PACTBOP2 M HACOCOM AAs NEPEKAUKH, _

4. O6opynoBanue, TTPHMEHsIEMO€ [ BHITOJHEHHS oNepaunii CEHCHOHJAM3AUHK H
aKTHBALUMWH, AOMXKHO ofecneyuBatt NPOXCKICHHE pabouyX pDacTBOPOB uepe3 OTBep-
CTHA B 3arcTOBKax {IeYaTHHX INJaT.

Patoune eMROCTH AOJXHH OHTh cHa(XeHbH [IJ0THO 32KDHBAIOUIMMHCHA KpbilUKa-
MH.

5. OGopynoBamke, TPHMEHsREMOE A8 XHMHYECKOTO MEJAHEHHS INeYaTHBIX MJaT,
NOMKHO OBECTIeURBaT> Barperanue pafouero pactsopa no 60 °C, mpoxoxnenue paGo-
YHX PACTBOPOB Yepe3 OTBePCTHS B 5ar0TOBKAX MNeYyaTHHX M1aT, HENPepHBHYIO HJIH
NePHOLHYSCKYI0 QHALTPauuio pabounx pacTBOpoB. CKOPOCTh OGHALTPALHH JLONKHA
obecneunBaTs M-xpaﬂ-:i‘ga O6MeH pacTBOpPa B TEUEHHE uaca. :

Ilpn XHMHYECKOM MEIHEHHH 34TOTOBOK TEYaTHHX TJaT, KPOMe OCHOBHOR eMKOCTH
s paGouero pacTBOpa, LOJKHa OBTH NPeLyCMOTpeHa JONCARNTENbHAS eMKOCThb, B
KOTODYIO MEPeHBaIOT palounil PaCcTBOP NOC/E OKOHYAHHA PabOTH.

6. Ilpu BLIIOJHEHHM TaNLBZHAUECKOM METAJNIH3alHH BaHHH AOJXHE OHThL CHAG-
XKEHH CHCTeMaMH, o0ecneyrnBallliMKE HHTEHCHBHOE NPOKayHBaHHE 3JEKTPOJHTOB Yepes
OTBEPCTHS B 3aroTOBKax TEYaTHHX NJ&T,

: 7. PaccTosHHe MeXJYy XKaTGAHON ¥ aHOIHON IITAHTaMH ROJMKHO ObTH HE MeHEe
150 mM.

8. BauHa 1Js rafbBanyuecKOIT MeIHeHNS 10MKHE OnTh cHalXKeHa CHCTeMOR
(bUABTPALNE.
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