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B nocneauue rOAhi ace wape acnonb3YIOTCSI nonynpoaoauHKOBhie aeTeKTOphi 

ana 3 KCnepHM9HTOB, B KOTOphiX ueo6XOAHMO HM9Tb nnOll!SAH AeTeKTOpOB 6onee 

10 CM
2

• !13 HMeiOll!erOCS! B USCTOS!ll!ee apeMR HCXOAHOrO MSTepuana uenb3R H3ro

TOBHTb OAHU ):leTeKTOp TSKOA rrnOll!SAH, D03TOMy rrpu6eraiOT K napannenhROMy BKni0-

'19HHIO uecKonbKHX aeTeKTOpoa, 'IT06hi o6ecne'IHTb aeo6xoauMyiO nnowaah. B sTOM 

cnyqae A 9 TeKTOpbl 0 KSK np&BHnO, HCDOnb3YIOTCR 5e3 38ll!HTHhlX KOprrycoa. 

JlnSI TOrO 'IT06hi A9T9KTOpbl Ue MeHSinH CBOHX CBOHCTB rrpH B03):1ellcTBHH BH9W

BeA CpeAbi 0 seo5XOAHMO 38ll!Bll!8Tb P -i-n -nepeXOAbl rrnOTHOH H CTOHKOH rrneHKOH. 

B ASBBOH pa5oTe OITHCSH OAHU H3 cnoco5oa nony'leHHR 38ll!HTHOH nneHKH. 

CywecTayeT aecKonbKO cnoco6oa oxucneHHSI KpeMHHR. Hau6onee wupoKo ac-

/1/ /2 3/ 
ITOnbGyiOTCR TepMH'I9CKOe H aneKTpOXHMH'IeCKOe ' OKHCneBHe. npe TepMH'Ie-

CKOH 06pa50TKe MOlKRO rrony•IHTb OKHCHhi9 nneHKH 1 o6na):l810ll!H9 XOpOWHMH 38ll!HT

HhiMH CBOHCTB8MH1 UO 3TOT M9TOA He ITpHMeRHM An!'! AHijlcpy3HOHUP-Apel!:«PoBhlX A9-

T9KTOpOB, TSK KSK Tpe6yeT Harpeaa o5pa3!l8 BhiWe 9QQ°C B Te'I9HH9 ITpOAOnlKH-

Tenbaoro apeMeHH. 

3neKTpOXHMH'19CKOe OKHCneHHe 06bl'IUO ocyweCTBnReTCR B · BOAHblX paCTBo-

paX pa3nH'IHhiX KHCnOT. npaKTH'IeCKHA HHTepec npeACTSBnHIOT O'leHb 'IHCTble nneHKH 

ABYOKHCH KpeMHHR, ljlopMHpyiOll!HeCR rrpH BHOAROH 06pa50TKe KpeMHHS! B ):leHOHH3Hpo

B8HHOl!: aoae. TaKBe rrneaxu o5naaaiOT xopOWHMH aawuTRhiMH H sne:s:TpouaonS!IlHOH-

/4/ 
RhiMH CBOHCTBBMH 0 HO BBHAY HX SMOpljlaol!: CTpyKTyphl OHH O'leHb R9AOlii'OBe'IBhl. 

/5/ 
B pa50Te Koaanh'lyxa, n!OTOBB'IS H 11aaaoaoA DOK838HB B03MOlKHOCTb nony-

'19BHR OKHCBblX MOHO!tpHCTBnnH'I9CKHX rrneHOK HS Kp9MHH9Bb!X 8HOA8X B BOAHhiX paC"•'

TBOpBX nnaauxoaoA xucnOTb!. B STOM cnyqae oxucneaue rrpoaoaHTCR rrocne anexTpo-

nuTH'Iecxoro nonupoaaHHSI a uerrpepb!BHOM nponecce, 'ITO noaaonaeT rrony'IHTb aawu

/6/ 
ll!9HHYIO rroaepXHOcTb C RH3KOA CKOpOCTbiO noaepXHOCTHOA peKOM6HU81lHH , TBK KaK 
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Sll9KTp01IHTHqeCKOe II01IHpOB8HHe C03A89T IIOBepXHOCTb C BbiCOKOil l'liBAKOCTbiD H He-

aapyrneHHOH KpacTannaqecKoi! cTpyKTypol!. 

YICII01IHHT91IliMH A8HHOH pa60Tbl 6blll8 caenaaa IIOIIblTK8 HCIIOnb30B8Tb Sll9KTpo-

liHTHqecKOe II01IHpOB8HHe C IIOC1I9AYIDlliHM OKHC1I9HH9M IIOBepXHOCTH Allll 38WHTbl TOp-

UOB H CTa6HliK38UHH I18p8M9Tp0B AK¢<jly3HOHHO-Apei!!j>OBbiX Kp9MHH9Bb!X A9T9KTOpOB. 

3autHT8 TOpUOB p - i - n A9T9KTOpOB nyTeM Sll9KTpOXHMHqecKOH o6pa60TKH 

2 
npOBOAHll8Cb H8 18 A9T9KTOpaX IlliOUl8AbiD 2-3 CM H TOliWHHOH 4-5 MM. 06pa60TK8 

aenacb a cneuaanbHOM ycTpollcTae, KOHCTPYKUHH KOTOporo noKa3aaa aa pl!c. 1. Ponb 

aaona ahmonaSina Topuoaall qacTb neTeKTopa ( P-I-n -nepexon), a KaTona - nnaTH

aoaast nnacTaaa. nonoJKaTenbHhiH noTeauaan npaKnanhiBancSI K "n " o6naCTH neTeKTo-

pa. nepen Sll9KTpOII01IHpOB8HHeM TOpUOB8ll qaCTb A9T9KTOp8 Tp8BH1I8Cb B Tp8BHTene 

CP-4, aaTeM o6paaeu ycTaHaanaaancSI a ycTpollcTao anH sneKTpononapoaaHHH H oKac-

neHHH H BhiAeplKHB81ICH B TeqeHHe HeCKOllbKHX MHHyT B Sll9KTp01IHTe, IIOClle qero 

nonaaanocb aanpHJKeHae aa sneKTPOAht. 

Bee OIIb!Tbl IIpOBOAHliHCb B 0,5, 1 1'1 1,5% BOAHhlX paCTBOpax C AOp8BKOH 20 06.% 

1'1IHU9pHH8. llnH ynpaBll9HHH H KOHTp01IH IlpOUeCC8Ml'l S1I9KTpOIIDnHpOB8HHH H OKHC1Ie

HHSI 6btll8 H3yqeaa 38BHCHMOCTb IIpOT9K8HHll IlpOUeCC8 OT H8IIpHlK9HHH, IIpH1IOlK9HHOI'O 

K Sll9KTpOA8M, H IlliOTHOCTH TOKa. 

Ha pac. 2 noKaaaaa aaaacaMOCTb 'aanpHJKeaae-ToK' nnst aaona H3 BhiCOKOOMHo

ro KpeMHHH n -Tarra a 1% HF • Aaanaa aToll Kpaaoll H cpaaaeaae ee c MHKpocTpyK

TypHhiMH aa6niDneHHHMH noKB3hi!I8IDT, qTo TOqKa • A • cooTaeTcTayeT aaqany npo

uecca sneKTpononapoaaHHH, TOqKa •a• - aaqany OKHcneaHH. 

nnoTHOCTb TOK8 B TQqKe '8' IIpHHHM89TCll 38 
1

KpHTHqecKyiD' IlliOTHOCTb TOKa, 

T.e. TaKyiD IlliOTHOCTb TOKa, npH KOTOpOH aneKTpononapoaaaae cMeasteTCH OKHCne-

HHeM. YqaCTOK AB - o6naCTb aneKTpononHpOB8HHll. nnH K8lKAOI'O o6paaua B COOT

BeTCTDHH C XOAOM KpHBOil pHC, 2 SKCIIepaMeHT8llbHO OIIpenenHeTCll o6rraCTb Sll9KTpo

II01IHpOB8HHH H 
1

KpHTaqeCK8H
1 

IlliOTHOCTb TOK8. nocne STOI'O llpOBOAHTCSI SlleKTpOIIQ-

1IHpOB8HHe TOpUOB AeTeKTOpOB I!pH IlliOTHOCTH TOKa qyTb HHJKe 
1
KpHTHqecKoil' , qepe3 

20-35 MHHyT IIyTeM yaenaqeHHll IlliOTHOCTH TOK8 Bh!We 'KpHTaqeCKOli' IIpOU9CC SlleK

TpOII01IHpOB8HHll nepeBOAHTCSI B IlpOU9CC OKHCll9HHll. npa STOM He06XOAHMO ClleAHTb, 

qT06ht B npouecce 31I9KTpOI101IHpOB8HHH H OKHClleHHH He IlpOH30WliO KOHT8KT8 o6pa3-

U8 C B03AYXOM, TaK K8K o6pa3yiDW8HCH B npouecce Sll9KTpOII01IHpOB8HHll 'nonapyiD-

/7/ 
W8H

1 
IIJi e HKa IIpH KOHTBKTe C B03JlYXOM MeHHeT CBOH CBOHCTBB. 
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OrrhtTht KoaanhqyKa 

HOCTH TOHKOil !j>a30BOH "I 

Haa6onee coaeprneaaoll ·o 

Haqano npouecca o 

AYlKHOH nneHKH. Ha pac. 

IIpH o6pa6oTKe TOpUOB 

paCTBOpax H F 

Benaqaaht "KpaTaqe 

8H81IH38 MHKpOCTpyKTypH 

H1IliiDCTp8I!l'lH 38Ull'lTHbiX < 

o6pa6oTKOil, npaaeneM H< 

B Ta6naue npa 

OKHC1I9HHH H H3M9H9Hl'lll 

paanoa. 

llnH OKHC1I9HHH OT6 

nocne OKHC1I9HHH II 

]113 Ta61IHUbl 1 BHAf 

yMeHbmanacb H coxpaHHl 

TpOllbHhlX o6p83UOB TOK 

]113 SKCIIepHM9HTOB 0 

llb!M CpOKOM HX XpaHeHJ 

CBHHhtil cnoco6 nonyqeaa 

CSI YA06Hb!M H H8A9li<Hbi!V 
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~b!COKOH rnaAKOCTb!O H He -

Ka HCII011b30BaTb aneKTpo-

?pXH OCTH JlnH 3alliHTbl TOp-

Kp9MHH9Bb!X AeT9KTOpOB, 

pOXHMH'l9CKOH o6pa60TKH 

lliHHOH 4- 5 MM, 06pa60TKa 

I IIOKa3a Ha Ha p!!C, 1. Ponb 

?peXOJl), a KaTOJla - rrnaTH

:g K "n " o6naCTH JleTeKTQ-

Ja Tpaaanacb B TpaBHTene 

aneKTpOIIOnHpOBaHHH H OKHC-

eKTp onaTe, rrocne qero 

:TBOpax C AOpaBKOi!' 20 06.% 

•porronapOB8HHH H OKHCne-

iarrpHlKeHHH, rrpanolKeHHOl'O 

)lnH aHOJla H3 Bb!COKOOMHQ-

cpaaae aae ee c MHKpocTpyK-

lOTBeTCTByeT Ha'!any npo-

II. 

a'!eCKy!O' rrnOTHOCTb TOKa, 

BaHHe CMeHneTCH OKHCne-

ialKAOI'O o6pa3Ua B COOT

enHeTCH o6naCTb aneKTpo-

'0 rrpOBOAHTCH aneKTpOrro

tlKe *KpHTH'I9CKOH' , 'lepe3 

lHTH'lecKol!' npouecc aneK

'OM He06XOAHMO cneAHTb, 

JOH30illnO KOHTaKTa o6pa3-

pononHpOB8HHH 'nonapyro

:aoi\cTBa. 

I 
I 

I 
I 

Onb!Tbl Koaa11b'lyKa, nroTOBH'!a H HaaHOBOH IIOKa3anH, 'ITO aanH'!He Ha rroaepx

HOCTH TOHKOH ~a30BOH •rronapy romel!* rrneHKH ABYOKHCH KpeMHHH o6ycnaBnHBaeT pOCT 

HaH6onee coaepmeaaol! ·oKHCHoA rrneaKH, 

Haqano rrpouecca OKHCneHHH xapaKTepa3yeTcn rronane aa e M aa rroaepxaocTH pa

AYlKHOM rrne HKH. Ha pac. 3 rroKa3aHbi KpHBbie 3aBHCHMOCTH aanpHlKesan OT TOKa 

II pH o6pa60TKe TOpUOB p - I- ft 

pacTaopax H F 

KpeMHHeBb!X AeTeKTopoa B 0,5 , I H 1,5 % BOAHbiX 

BenH'lHHbi *KpHTH'!eCKax• nnoTHOCTeA TOKa, orrpeJleneHHbiX H3 KpHBbiX H H3 

aHana3a MHKpocTpyKTYPHbiX aa6nJOJleHaii1 xoporno cornacyroTcn MelKAY co6ol! . llnn 

annJOCTpaUHH 3alliHTHhiX CBOHCT B OKHCHOi!' nneHKH, rrony'!eHHOH aneKTpOXHMH'leCKOll 

o6pa60TKOH, IIpHBeAeM HeKOTOpbie pe3ynbTaTbl H3MepeHHH, 

B Ta6naue IIpHBeAeHbl 3Ha'!eHHH o6paTHblX TOKOB AO OKHCneHHH, IIOCne 

OKHCneHHH H H3MeHeHHH TOKOB B IIpOUeCCe XpaHeHHH OKHCneHHbiX H KOHTpOnbHblX 06-

pa3UOB, 

llnH OKHCneHHH OT6HpanHCb o6pa3Ubl C 60nbillHMH o6paTHb!MH TOKaMH. 

Tiocne OKacneHHH nepabiX o6pa3UOB npornno 6onee Tpex Mecnue a. 

113 Ta6nHUbi I BHJlHO, 'ITO nocne oKacne aan o6paTHbie TOKH acex AeTeKTopoa 

yMeHbrnanacb H coxpaHHnH caoe 3Ha'!eHHe B T e'!eHHe acero cpoKa xpaaeHHH. Y KOH· 

TpOnbHbiX 06pa3UOB TOKH 3a 3TO BpeMH yaenH'IIWHCb B CpeJlHeM Ha 30%, 

113 aKcnepHMeHTOB, npoBeAe HHbiX aa ae6onbillOM KOnH'!eCTBe o6pa3UOB c Ma

nbiM CpOKOM HX xpaHeHHH, MOlKHO CAenaTb rrp eJlBapHTe11bHbii! Bb!BOA, 'ITO OIIH-

CaHHb!l! CIIOC06 rrOny'IeHHH OKHCHblX rrneHOK Ha p -I- ft rrepe XOAaX MOlKeT OKa3aTb· 

CH YA06Hb!M H HaJlelKHblM MeTOAOM CTa6HnH3aUHH xapaKTepHCTHK AeTeKTOpOB. 
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PHc. 1. YcTpo~cTBO AnH aneKTpononHposaHHH H OKHCne HHH Topuos Ae Te KTopos. 
1 - AeTeKTOp C P - I - n -CTpyKTypoA , 2- K8TOA H3 nnaTHHbl, 3 - QJTOpo

nnaCTOBbll! Aep}l{aTenb, 4 - npH}I{HMHO~ KOHT8KT, 5 - npeAOXpaHHTe nbHble 
llpOKn8AKH, 6 - QJTOponnaCTOB8H B8HHa, 7 - a n e KTpOnHT. 
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Puc. 3. Kpu.abJe aaaHcnMOCTH T OKa OT uanpn>KeHHSI .!WSI .neTeKTOP~ 1-A, 
KpHaBH 1 - KowueHTpannH s nexTponuTa - O,S% HF, 
KpHBBSI 2 - KOHUeHTpBUHSI sne KT pOnHTB- 1% HF, 
xpuaaH 3 - xouueHTpauust aneKTponuTa - 1,5 %. H F. 


