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3pabOTKa MaJOOTXOIHOW Tex-

HOJIOTUM CEPHOKUCJIOTO KaJIMHU-

POBaHMsI — BaXKHasl 3a/1aya, Bbl-
TeKawolas M3 TpeOOBaHWIA Hay4yHO-
TEXHUYECKOro TIporpecca Mo paimo-
HILHOMY MCIOJIb30BAHUIO PECYPCOB
U OXpaHe OKpyxXatolei cpensl. Jlera-
JIM U U3IEUS C KQIMHUEBbIMU TrajibBa-
HUYECKUMU TMOKPBITUSIMU  LLIUPOKO
MPUMEHSIIOTCS. B MALLIMHO-, PUOOPO-
U CYIOCTPOCHUM, ABUALIMOHHOM IMpO-
MBILUIEHHOCTH U IPYIUX OTPACIIsX.

Pa3paboTtaHHas TEXHOIOTHUST Cep-
HOKMCJIOTO KaJIMMPOBaHUSI TIPEIyC-
MaTpUBaeT COKPALLEHUE pacxoja BO-
JIbl Ha TIPOMBIBKY W3IEIHi, pereHe-
paumio ¥ YTWIN3ALMIO KaIMUS U3 OT-
pabOTaHHBIX KOHIIEHTPUPOBAHHBIX
pacTBOPOB M TPOMBIBHBIX BOI, YTO
MO3BOJISIET CHU3UTh 3arpsi3HEHUE OK-
PYXaIOLLEH CpPe/ibl.

[Ipn cepHOKMCIIOM KaaMHpOBa-
HUU OOBIYHO MPUMEHSIIOT 3JIEKTPO-
JIUT CJEAYIOLIETro cocTasa, r/am’: 50
CdSO;; 50 H,SO.; 1 xuesa cronsipHO-
ro. Konuenrpaums Cd* 27 r/av’.

JInsi KayeCTBEHHOW TMPOMBIBKH
U3MIENI COIEPXKAHME KaIMUSI B BaH-
HE MOCJIeAHEN MPOMBIBKU HE JOJDKHO
MpeBbILIATh 15 Mr/aM?, T.e. KpUTepuii
TPOMBIBKH

k == G)/ CH
rne G, u C, — HavYaIbHAast ¥ JOIyCTH-
Masi KOHUEHTPALMA MOHOB KaaMUsl B
BaHHE IMOCJIEIHEN MPOMBIBKH.

Ecimn £>1500, T0 pekoMeHIyeTcst
YCTaHABJIMBATh BaHHY YJIABIMBaHMUS.

[Tpu AByXCTyneH4YaToit MPOMBIB-
K€ yallle BCEro MCHOJb3YIOT MPOTH-
BOTOYHYIO cxemy. Hipke omnucaHa
TEXHOJIOTMYECKAsI CXxeMa 00e3BPEeXM-
BaHMSI KAMMUICOAEPXKALIMX CTOYHBIX
BOJL JIMHUM CEPHOKMUCJIOTO KaaIMHPO-
BaHMUSI.

[Tpu pacuere pacxoma BOAbI Ha
MPOMBIBKY JIOJDKHBI OBbITh M3BECTHBI
crenyroime napaMerpsl [1, 2]:

® MIPOU3BOAMTENIBHOCTD JIMHUKM F
(NMOBEPXHOCTb M3MIETUSI M TOIBECKH,
MO/IBEPraeéMbie TTPOMBIBKE);

e VIEJBHBIA BBIHOC
pacTBopa ¢;

e 00BbEMbI BaHH yJIaBIMBaHUs V, 1
TPOMBIBKU V,, (MpUBEAEHBI B MAacIop-
T€ TaIbBAHUYECKOI JIMHUM, KaK Tpa-
BWJIO, OHH OEpyTCSI OIMHAKOBBIMM);

® YKCJIO paboyMx YacoB B rofy f.

JInst TMHUM TIPOM3BOAMTEILHOC-
10 F = 10 M3/u g = 0,2 nM’/M,
V,=V,, = 500 oM, t = 4160 u (ripu
JIBYXCMEHHOI paborte).

[Tepen HaHeceHMEM rajibBaHUYE-
CKOTO TIOKDPBITHSI M3IEJNs TTOIBepra-
10T O0E3)KUPUBAHHMIO M TPABJICHUIO.
[Tocne mpoBeneHUsT MOATOTOBUTE/Ib-
HBIX OMNEpauuil MX HAMpaBIsIOT Ha
KaIMUpOBaHUE B pabOuylo BaHHY /, a
3aTeM Ha MPOMBIBKY B BAHHY YJIaBJIU-
BaHUsI 2 U BaHHbI NPOMBIBKM 3 U 4
(CM. PMCYHOK).

pabouero

[Ipy MCMONB30BAHUU CXEMBI
OHOM BAHHOW YJIABJIMBAHUS TP
MBIBKY BenyT mmkiaamu. [Tpomoyk
TEJIHOCTh OIHOIO LIMKIa 4, (C M
MEHTa HaroJIHEHWs] BaHHBI YJIaBJ
BaHMS YUCTOW BOIOM 10 JOCTHKEHI
B HEW KOHLUEHTpalUWu Kaami
C,.<0,4C, rne G, ucxonHasi KOHLIEH
palus KaaMusi) MOXKHO OTpenenn
o dopmyie, 4,

6 = 0,5V,/(gF) = 125.

Yucno uMKIOB MPOMBIBKU B I
MpU JABYXCMEHHOI paboTe

n=1t/% = 23328

O0BeM BOIBI HA TMPOMBIBKY U
OJIHOTO IIMKJIA TIPU IBYXCTYIEHYATC
MMPOTUBOTOYHOM CXEME

W, = 0,24 Vk = 5100 om>.

B rox o6bem Bosibl

W, = Wun = 169,73 »*.

CpenHuii pacxoa BOIbI Ha Mp(
MBIBKY

0., = W/t = 40,8 mv’/u.

IMpu pacyere CUCTEM TpPAHCMO]
TUPOBKH MPOMBIBHO# BOIbI M OYKC
HBIX COOPYXEHUI HEOOXOAUMO 3Ha
MAKCUMAJIbHBII PAacXol MPOMbBIBHC
BOZIBI I

Oun= qR0,4k = 53,7 nM*/u.

Bona u3 BaHHBI 3 mepBoi mp¢
MBIBKM (B HEKOTOPBIX CIy4asix U3 i
Ooueii BaHHBI / M BaHHBI YJIABJIMB:
HUSl 2) HampasJsieTcs] B OOUH M3 Hi
KOnuTeNei 5, U3 KOTOPOro Hacoco
6 TIOmaeTcsl CHavyaja B YroJibHb
GuabTpEl 7, @ 3aTCM B KaTMOHOOL
MeHHbIe (GuIbTpbl & OOBIMHO MY
MEHsSIIOT aBa Hakornuteasi. O0beM |
OJTHOTO HAKOIMUTENSI PEKOMEH/IYETC
BBIOMPATh PaBHBIM PAcXOIy BOIbI E
[MPOMBIBKY B T€YeHHE 8 4. YUUTHIBAS
uyro Q., = 40,8 nm’/u, V, = 0,326 M
JInsi mepeKkaykyd BOIbI MCHOJIB3YK
JIBa Hacoca 6 MPOU3BOAMTCIbHOCTDI
0,1 M*/u.

B coctaB aseKTpoMTa CepHOKHC
JIOTO KaAMUPOBAHUSI BXOIUT CTOJISAL
HbII KJIEH, MOCTYIUIEHUE KOTOPOTo
KaTMOHOOOMEHHBIN (DUIBTP KpaiiH
HexenareabHO. [losTomy nepen ke
TUOHOOOMEHHBIMH (DUITBTPAMK YCTE
HABJIMBAIOT YroJibHbIe (DWIBTPHI 7
aKTMBMPOBAaHHBIM  YIJIEeM Mapk
AT-3. Jlns pereHepallid MOXKHO HC
MOJIb30BaTh OCTPbIi Tap.

Bona, ouwMiiieHHast OT CTOJSIP
HOTO KJesl, HampaBJjseTcsi Ha Ka
TUOHOOOMEHHBIe (OWIBTPHI &, Ha
noJiHeHHbIe cMosoit KVY-2-8. |
TEXHOJIOTMUECKON CcXeMe TMpeayc
MOTpPEHBI 1Ba (puabTpa — pabouu
M pesepBHbIA. [Ipopoixurenb
HOCTb  HENpepbIBHOW  paboOTI
¢wisTpa 320 4, mocie yero KaTu
OHOOOMEHHYIO CMOJIy HEOOXOAUM
pereHepupoBaTh. Macca KaaMus
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BBIHECEHHOTO M3 paboueil BaHHBI
3a 3TO BpeMsl,

G = qFGt, = 17,28 k,
7€ f, — BPEMSI MEXIYy pereHepaiusi-
MU DUIBTPA.

Maccy kaamusi, HAKOIMBIIYIOCS
3a 320 uy B BaHHE VIaBIUBAHUSA 2, OIl-
pexnensieM 1o (opmysie

G, = 0,4GVn = 13,824 xr,
rae 1, — 4YUCJI0 UMKIIoB 3a 320 u.

KonuyectBo kaamusi, MOCTYIHB-
11I€€ C MPOMBIBHBIMU BOJaMU B KaTH-
OHOOOMEHHbIE (DUIBTPEI & 3a ONUH
LUKJT MEXJIy PereHepalysiMi KaTHo-
HUTA,
G, = G. — G, = 3,456 x.

CpenHsisi KOHLIEHTpALUsT KaaMust
B MIPOMBIBHOWM BOJIE

Co=G/(1,0,) = 0,264 r/o7°.

B npouecce ucciaenoBaHmnii 6bU10
YCTAHOBJIEHO, YTO MOIJIOTUTEIbHAs
crocodHocTh cmobl  KY-2-8  (00-
MEHHasi eMKOCTb F) 1O KaIMHIO CO-
crapisier ~70 r/cm’. Pabounii o6beM
CMOJIBI

Wo = 1,30,C,t,/E = 64,43 oM.

Ecnu Bbicota A (unbsTpyroilero
€J10s1 CMOJIBI paBHa 15 M, TO mpH pa-
00Te OAHOro (GUJILTpa €ro IUIoLIAIb

So = Wa/h = 4,29 nm2.

COOTBETCTBEHHO AMaMeTp (hiib-
Tpa dp = 0,23 M.

CKOpocCTh (huIbTpan

Vo = Ou/Ss = 9,51 mM/u.

Jns pereHepauMu CMOJIBI B €M-
kocti 9 roroButcst 20 %-Hblit pac-
TBOP CEPHOW KHMCIOTHL. Heobxomm-
Mblii 0OBEM pacTBOpa — 3I0aTa Ha
OJTHY TIPOMBIBKY

W, = 4W,, = 257,72 n™’.

DTOT 00BEM AENUTCS Ha TPH
YacTH, [UIS 4YEro MpPeayCMOTPEHBI
eMkoctu /0 — 12. PacTBOp M3 eM-
KOCTU /() mocTynaetr B HAKOMMUTEb
13 n nanee B snekTponusep /4. B
3TOT XK€ HaKOIMUTEIb HaMpaBIsieT-
Csl COIEPKMMOE BaHHBI YIaBJINBa-
HUSI 2 U OTpabOTaHHBII PacTBOP
CEPHOKMCJIOTO KAaJIMUPOBAHUS M3
BaHHBI /.

PactBop u3 emkoctu // Hampas-
JISIeTCH B KaTUOHOOOMEHHBIN
(unwpTp, a 3arem B eMkKocTh 10 s
pereHepauuu dunstpa. Comepxku-

MO€ €MKOCTH /2 MOCTYNaeT B KaTh-

OHOOOMEHHBIN (DUIBTP, TOCTE YEero
UCTIOJB3YETCSl Ul  pereHepauuu
(unbTpa.

W3 nakonurens I3 amoat mo-
CTyIaeT B 3JieKTpoausep /4 v na-
jiee B Hakomnuteab /5. B anekTpo-
JIM3epe Ha aJlOMUHUEBOM KaTode
KaMUI ocaxmaercsi. DIeKTPOJIU3
BEIETCSI B TMPOTOYHOM pEXHME.
[Tomaua XuaKocTu obecrneyuBaeT-
cst HacocoM 16.

Ha aHMoHo06MEHHYI0
CTYNMEHb O4UCTKM

TexHonoruyeckas cxemMa OYMCTKM CTOUYHbIX BOA, U KOHLLEHTPUPOBAHHbIX
pacTBOPOB CEPHOKUCIIOro KagMUPOBaHUNA:

1 — pabouyas BaHHa; 2 — BaHHa ynaenvBaHusi; 3 1 4 — BaHHbI NPOMbIBKU; 5, 13 1
15 — HakonuTenn; 6 u 16 — Hacocbl; 7 — yronbHbli GUNLTP; 8 — KaTUOHO-
06MeHHbI dunbTp; 9 — 12 — eMKOCTU Ansg antara; 14 — anekTponuaep

OCHOBHBIE TMapaMeTpbl 3JIEKTPO-
JIN3epa MOXHO OMNPEIESUTh CIIEIYIO-
MM 00pas3oM.

[Tp1 MPOXOXIEHWM TOKA CHUJION
Il A TEOpETUYECKN JIOIDKHO OCaX-
nateest 2,1 v kanmust. Koadduiment
BBIXOZIA 1O TOKY MPU OCAXKICHUW Ha
amoMuHueBoM Katone ~0,9, T.e. mis
ocaxzeHusi 1 r KaaMusi HEOOXOIUMO
0,53 A.

Macca kaamusi, BBIHECEHHOTO M3
paboueii BaHHBI 3a | 4

G. = qFG = 54 1/u.

Cuna TOKa, HeoOXomuMasi ISt
ocaxaeHusi 54 T KaAMuUsl B Yac, paB-
Ha 28,6 A. Ilpu IUIOTHOCTH TOKa
75 A/M? cyMMapHasi TUIOIIAIb aHOIOB
0,38 m2.

Marepuan aHOIOB BBIOMPAIOT
UCXOISl U3 TOTO, YTO OH HE JOJKEH
PaCTBOPSITHCS MPH SJEKTPOIN3E U 3a-
TPSI3HSATH PACTBOP. DTO MO3BOJISET
HCNOJIb30BaTh CEPHYIO KHCIIOTY JUIS
MIOBTOPHOI1 pereHepany KaTHOHUTA.
Takomy TpeGOBaHHMIO B JOCTATOYHOM
Mepe OTBEYaeT CBUHEIL.

DKCIepruMEeHTATBHBIC MCCIIeI0Ba-
HUSI TIOKa3alM, YTO ONTUMAaJbHbIE
pa3mepsl anekTpona 0,6x0,16 M
(~0,1 M* npu TomumuHe 0,2 cm. B
JIEKTPOJIM3EPE 1LIEIECO00PA3HO yCTa-
HABJIMBATh TIOMEPEMEHHO MSITh JJIEK-
TPOIOB — JIBa aHONA W TPW KarToa,
yepenys uX ¥ coOMIoNast pacCTOsTHUE
MeXIay HUMH 1 cwm.

[IpyHuMasi paccTostHuEe MEXIy
KpailHUMM KaTOJaMH M CTEHKOM 3J1e-
ktposmsepa 0,5 cM, onpenensieM -
puHy asekTpoausepa. OHa paBHa
6 cm. COOTBETCTBEHHO €r0 JUIMHA U
ryouna 0,8 u 0,2 M. Kopryc amekr-
poJiM3epa U3rOTOBJSIIOT U3 TEKCTOMM-
Ta WIK JAPYTOro HE3JEKTPOMPOBOIHO-
ro Matepvaia. AHOIHbIE U KAaTOIHbIE

TOKOMPOBOJIBI BBIBOAAT HA pPa3HbIe
CTOPOHbBI JIEKTPOJIM3EPa U TTOIKIIIO-
YalOT K IIMHOMPOBOIAM, paroJio-
JKEHHBIM O/ OTOOPTOBKOIA.

B anexkTponusepax MpPOTOYHOTO
TUNAa Ha KO3(@UUUEHT BbIXOAA IO
TOKY CYIIECTBEHHO BJIUSIET CKOPOCTH
MOTOKA B MEX3JIEKTPOAHOM TPOCT-
PaHCTBE. DKCMEPUMEHTATLHO OIpe-
NIEJIEHO, YTO OHa Ao/kHa ObITh 0,01
— 0,012 m/c. 1151 MpakTUYECKU TTOJ-
HOTO W3BJICYEHUS KaaMmusi TPOIOJ-
JKMTEJIbHOCTh 2JIEKTPOJIM3a HE TIpe-
BbIIIAET 8 4, 11 M3BJIEUEHUs 75 —
80% — 5u.

Kanmuii, ocakneHHbI B 3IEKTPO-
JIM3epe B BUIE TOHKOM (DOJIBIU, BBICY-
LIMBAETCS M TIOMELIAETCSI B BAKyyM-
HYIO TMeYb, B KOTOPO M3 HEro BbI-
riasnsiercst aHoa. [locneaHuii MOXHO
UCIIOJIL30BaTh B paboyeil BaHHE /.

PaspaboranHast TeXHOJIOIHSI € OI-
TUMM3ALIMEil TTapaMeTPOB MPOMBIBKU
U3IETUI B MPOLIECCAX CEPHOKUCIIOTO
KaJIMMPOBaHUsI 00ECIeYMBaeT MOBbI-
nieHue KoadduimeHTa UCnosb30Ba-
Hust kammust 10 90 — 95 % u nipenor-
BpALLIAET MOCTYIUIEHUE €ro COeInHe-
HUI1 B BOLOCHAOXAIOIIME CETH Hace-
JIEHHBIX MYHKTOB M BOIOEMBI.

TexHomorust anpodbMpoBaHa Ha
OAO "Konraktop" (r. YJbSHOBCK),
ObUTM TIOJYYEHBI MOJOXHUTETbHBIE
Pe3yJIbTAThI.
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