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NPEAUCNOBKUE

Tepmernynyie MiieBhIe y ITOpH, B
Hauane NATUAECATHX TOJAOB, NPOUHO 3aBOEBA/ Te OOJIACTH TEXHHKY,
rne TpeGYeTCA aBTOHOMHOCTD, TEPMETHYHOCTE K BHICOKAA HAAEXKHOCTH

yaTanpn CIYTHVKH, MHKPOK&JLKYJAATOPH,
cnyxunue annapars u T L).
I

JIOB O HHKEJb-] yMYaAATO-
pax BHIEA B 1967 r. [29]. C 31010 y o e
B o, TO-

unlumcn paﬁnru, K MHKpPO- ¥ p P
Ha 3JEKTPOAAX, 0 | o cocTapa H
TBa T8, Ha HOM

BSJIEKTPONE. KPOME TOro, Gran TIOJIyuEeHEl BaXKHHIE JaHHBIE O CBA3Y
PEEMOB SKCITyaTalluy CO CPOKOM CJY:KOH HHKENb-KaAMHEBHIX GarTa-
pefl. Hanmuue Baxnux, ofHero We 0GOGIICHHNX PESYJLTaTOB HAPALY
C pacTyumuM KpyroM p H DO’ cHcTeM Ha Gase
HHKENb-KAAMHEBHX BKKYM)’JIHTDPDB onpamlunae'r nofBJieHHe HOBOR
paGorel. ABTOpH, He TPETEHAYN HA NOJHOTY HSJOMEHHf, COCPEROTO-
YMSY BHHMAHHE HA HOBHX HAYYHHIX HAEAX H IKCIJYyaTalMOHHBIX npu-
eMax, BOWEANINX B NPAKTHKY NPpHMEHEHHS IepMETHUHHX HHUKEAb-Kan-
MHKEBHX aKKYMYJIATODOB 32 Nocienuye 15 aer.

ARTopE BHpaxaloT ray6oxylo npusnaresshocts K. E. Xumcomy
32 mperocT TaNpHBHIX PESYJbLTAaTOB H 32 KpHTHYE-
CKHe 3aMeuaHUsA NpPU YTeHUH PYKOMHUCH.

Bee

KHHry, 6yayt c Gaaro-
L8PHOCTBIO npmm-rbl INpocs6sl HanpapasTe ux no aipecy: 191041,
Jlenwnrpan, Mapcoro none, 1, JleHmHrpaackoe oTaenenue 3Hepro-
QTOMHSAATa.

Asropet



Fnasa nepsas

OCHOBK TEOPMMU FEPMETUMHOTO
HUKENL-KARMUEBOTO AKKYMYNATOPA

GbopmanbHoe yp
PaoTy HUKENb KaJiIMUEBOro al\l(yvxy.vm'mpa (HKA) B IENE sapaj—
Paspsjl, 3alHCHBAETCHA CEAYIOMUM 06Pa30M:

paspea
1,Cd + NiOOH + H;0 .__—m” Y,Cd(OH), -+
+ Ni(OH), —AH, — 4 1,43B, )

rae AH| — sHTansIHA PEaKRun,
(Jlnst yno6eTBa Bee TEPMOAMHAMUUECKHE BEJIMUKHLI ENECO06PASHO
orHocHTE X L A-c, 4TO @€T BO3VOXKHOCTh BHPAKATL MX B BOJBTEX.)
¥p I A AOBOJIBRO TOYHO OMMCHBAET
paﬁmy HiKeJIb- x\azmneaom aKKyMyJsITOpa, He YUHTLIBAA TOHKMX 3¢~

BIO N3 OKCHAHO-HHKEJIEBOrD
s.nempona (OH3) on- CTENeHH TH R T ELGd
TpOsATA,

Kpome it y i (1), B repmeTnynOM

HKA BMEIOT MECTO NOGOTHHE:
peaknus BBUIEJIEHHS KUCJIOPOfia Ha [OJOAHTENEHOM SNIEKTpOSiE
aopy sapaae
OH™—e —» Y0+ '0s @
BO« JIEHHS & P 4 H2 OTPRLATENBEHOM JJIEKTPOLE
npu 3apaje ¥ XpaHeHnu
1/,Cd + /0, + /:H,0 — Cd(OH), —AH,=1,43 B: 3)
PeaKurs BHAEEHHS BOJOPONA HA OTPHMIATENEHOM 3JEKTPOAE MpH

3apsane

H,0 e — OH™ -+ '/:Hj; @

peaxius OKHCJIEHHSI BOJOpOZA Ha TIOADXKKTERBHOM H OTPHNATE L
HOM 3JIEKTpOAax

NiOOH + Y,H, — Ni(OH), — AH;==1,62 B; ©)

Y,Cd (OH), + YpHy — 1,Cd - H0—AH,=0073B. (g

« o rusautornobile.r




Peasnun (2) u (3) ofecneunBaloT CTaORNH3IAUMIO AaBJEHHA NPH
nepesapsjie ¥ PeasusyloT 3aMKHYTHA KHCIOpOIHBM umkJ. Peakumn
(4)—(6) UpOTEKalOT B aHOMAJBHON CHTYAlldM BHAENEHHsS| BOAOPONA
npu 3apane. Kak noxasann skcnepuMentH, B repmeruyHom HKA pea-
TH3Y TIOT p na OH3, npuyem chopocts peaniuu
IIPEskie BCETO 3ABHCHT OT AaBJIEHNN BOAOPOAa u koHnenTpaunu NiOOH.,
Ilorsomenne BONOPOAa MOKET HATH H NO peakund (6), CKOPOCTb KO-
Topoil gias HKA wmeranioKepaMudecKolt KOHCTPYKumH B 3—5 pas
MEHLIIE CKOpOcTy peakuuy (5). Peaknus (4), nosnmomasncs opy ue-
YEPNAHHK SapAJHON EMKOCTH OTPHIATENbHOfi aKTHBHON MaccH, Ha-
Goaee oOnacCHa, Tak KaK IPHBOAHT K [OTEpE repMETHYHOCTH HHKEJb-
KaJAMHEBOTO aKKyMyJifiTopa.

2. MexaHu3m ToKoo6pazoBaHus
Ha noTloMuTenbHOM MeKTpoAe

Kax tepmon! #e, IpeAicT: BECTOROBHI NOTEHIHAN,
Tak B p PHI, B Ha
xapakrepuctiing OHS, 10 hOHIA HE H3YYEHH.

Vicxonsmil THAPAT 38KHCH HHREJS CYHIECTBYeT B ABYX MOAM(HKA-
nwsx: o- ¥ B Ni(OH),, CTENEHBID THAP u mor-
HoCTbio. f-¢opMa sBisieTcs Gonee yCTORUKBOH, ueM a-(opMa, NOITOMY
BOSMOXEH Nepexox a- b f-dopmy. Peanbubii npoaykT paspsna OHD
umeer cocraB NiO; 4 — NiO ..

B

VICH OpesCT THLpAT 32-
KHCH HHKEJIl PACCMaTPUBAETCH haK MOJYHPOBOLHMK p-THNa, obaanaio-
muf AHPOYHON MPOBOAHMOCTHIO, @ mponecc sapafa OH3 compopo-
ZaeTCA yzaneHHeM NPoTOHa MO PeaKuuH

Ni(OH), = NiOOH+ H* +fe. )

DNeRTPONPOBOKHOCTL THAPOLCHAA HUKENS, 06J1a/aloel sMehTpOH-
HOll TIPOBOAUMOCTEIO, OOYCIOBIEHA H3GHITKOM RHCIOPOAA B PEIIeTHE
OPOTHB CTEXHOMETpPHYECKOro coctaBa. Jluddysna npoToHos ua ray6u-
HH 3€PHa B PACTBOp 3KBHBANEHTHA BCTPRYHOMY MOTOKY NPOTOHHBIX A€-
destTor (uomop O2-). VBeawyenne xapakTepHOl AnuHb ARDGYysHH

P npH TIiC by TORE MOKHO CKOMIEHCH-
poBaTe T y P TIO3TOMY Nponece
sapana OH3 necr T AHOJIHOTO aa TpH-
BOJMT K TOMy, YTO HOHEl FHAPOKCHJIA HEYHHAIOT NMEPEAOANTb M3 pac-
TBOPA K 3JKTPOAYy H HCTBOBATE C 3JIEKT nedexTamy,
06yc/Iop/inBas NOGOYHYI0 PEAKIMIO BHCAEHHS KHCJIOPOLA

Oe+OH; — OHae — O —0: 8)

‘B OTJIHUME OT BHEJEHHA KHCIOPOAA HA METAJLTHUECKNA IOBEPXHOCTSX,
FAE IEKTPOH HEMOCPEACTBEHHO MNEPENAETCS METAJJly HOHAMH THADPO-
KCHJ1a HITH MOJICRYJIaMH BOMEL.
Kartoaumfi npouecc UpH TaxoM NEpPeaoie pachaTP"Bﬂe’“:H ;‘;;‘
UEPEXON NPOTOHE K3 BOAN B OKCHA C 3aX paTen, MPOTOHA MPOTO
" B & P
USHUlomnoonlie.ry s



nedexTaMu 110 PeaKUWH
HO0+4OHY+e — Hi4OH™. ©

Juctdysus NpOTOHOB OT MOBEPXHOCTH B rayOb 3ePHa JKBHBAJEHTHA
TIOTOKY TPOTOHHHIX AE(EXTOB u3 rayOuHH 3epHa Ha TOBEPXHOCTH.

3ToT notok YT y 7 panns
o+, aHOAHOrO aa. K
nmbq;y:mn npurol-m Dy. B OH3, omp ft pa
KHHET (no
OH3) wmeromamn, KoseGnercsi B mpegenax 10—”-—- 10-1¢ cym®-c~!, Han-
Gonee nanexto snauene Dy = 107" = 107" em®-¢
Ilpu 3apage moryr c TBCH ABE

noB Hpkems: y 1 . O6e Monmpm(auun HMEIOT PA3JHYHYIO 3apmu-xy|o
eMKOCTh ¥ 3apsjHbe noteHnnand. ®asa B-NiOOH, nomyuennas B
30 % -Hom pacracpe KOH, coorserctayet crenenu okucaenus NiOis—1,6
M HMEET Cp n 0,450—0,400 B no HOpMask-
HOMY nu)mpu)mowzy anexrpony (HB3); dase y-NiOOH COOTBETCTBYET
crenedn okucnenusi NiOyzo-ies M Cpeanuii paspsmumii noTEHUHAN
0,395 B.

IMpu Gucrpux sapsaax (I > Cu/2) ¥ 3naYHTENBHHX Nepesaps-
npax (cemme 1,56 Cy) obpasyercs y-NiOOH. O6pasoBaHuio y-oKcyaa
crocoGeTBYOT  yeaioBus, npu Kotopex OHD nHanex or cocrosmus
PaBHOBECHA: MNOBHIIEHHE KOHUEHTPALNHH H TEMNEPATYPH INEJIOUH,
Gosbman cujia TOKa U AJHTENbLHAN o,

HHIO J-OKCHAA TaKxe CHOCOGC’I‘ByET YBEJIHYEHHE pajfuyca KaTHDHﬂ
INENouY, B KOTOPO# 3J€KTPOA paboTaer. l'lpenmc'rnylo'r BOSHHKHOBEHHIO
YIOMAHYTOH CTPYKTYPH 1P 0
KpucTad, PeeTKH,— H )lllH’l'eJleOe HHKJIHPOBBHHE

Pentrenorpaguueckn oGHapyxm-xu uTo $-NiOOH xapaktepusyercs
reKcarcHabHOM caoKcToR pemerkof Tuna Cs, B To BpeMs kak y-NiOOH
o6Jafaer KPUCTaNIRYECKOH CTPYKTYpoi Tuna Cip.

OxucieHre IulpaTa SaKHCH HHKEJAs B Npefiesiax CTPYKTYph
B-Ni(OH). » p-NiOOH JHWB
B KDHCTA/IIAYECKOH peINeTKE, B TO Bpema kak nepexon B-NiOOH —
9-NiOOH npuBoauT k KopeHHOK NMepecTpPofiKe CTPYKTYPH OKC.IOB HH-
KeJsA,

Mrorsocts B-NiOOH pasna 4,15 r/cw?, a y-NiOOH — 3,85 r/fewm3,
uat0 npx o6pasopanuu y-NiOOH npmeosut K ypenmyemiio ofbema
aKTupHO! Maccw OHI.

DnekTps ZByX (OpM THIPOKCHAA HEKes
TaKxke pasmuano. 3apsn B-NIOOH nporekaer spdexrupHell, a Kosg-
uIMeHT HCNOTb30BAHKS EMKOCTH IIpH paspsjie BBHILE, €M Y ¥-NiOOH.
370 oOBACHAIOT HaluuueM B KpHcranaBueckod pewerke y-NiOOH
vonoB K+, mmetomux y L B CP ¢ Ht.yo-
HaMu.

C npyroR croponr, caMopaspan y-NiOOH npr XPaHEHHH mepp-
we B cpasaedud ¢ P-NiOOH. Kpome Toro, B JHTEPATYPE Hvetorcs
ZaHHBe O Jyuweli p H r}eTz‘n p Hx OHI,

» ‘e [} [} \ e
. rusautornonlie.d
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comepxxamnx y-NIOOH, npu Temnepatype 40°C (pmc. 1). Bumecre
¢ TeM, yuuTHBas Oozee BHcOKyw ofpatnmocts B-NIOOH n manme
ofbeMHHe H3MEHeHWs B LMKJIaX 3apsja — pa3psAng, HeoGXORHMO
(xpome crenuanbHEX CAydaes, i} OTO Xp B
SapsKeHHOM COCTOfAINMM) paboTaTh ¢ OHD, cozepkamumy B-NiOOH.

CooTHolllenne Mexay y- K P-hasaMp MOXHO ONPENEJHTs, HCXOAA
us npeanosnorxennf, yro P-NIOOH me comepxur ancop6HpoBaHHHIX

D 8 o i 9 8 [P
] a5

45 : a4 \o

1 TO
” \\( \y

a8

s T
1 9 Z ¥
Prc. 1. Bimmuue PATYPH Ha OH3, saps-
KEeHHHX TpR " a— pexuM 06pa«
SOBaBHR p-g\liOOH; 6 — pexnM obpasosanus y-NiOOH

T=ty=20°C, £,=0°C; F—fy= =NC, fp= —20 C; I—1fm ~0C, f,=—H0°G 4~
1y=20°0, 1y = —20 C; 5—#,~20'C, £, = —40°C

uoHoB K+. DKcnepuMenTsi, NOCTABJEHHHE C YYeTOM sTOro $akra, mno-
Kasaym, yt0 B 30 %-HomM pacteope KOH TpynHO NMONy9dTH YHCTYIO
B-NiQOH.

TMockoabky noreRuuans OHD npn 3apsaje HENpEPHEBHO CMEIAETCH
B 8HOAHYI0 06/8CTH, a mep p B, P us-
MEHAETCH MaJo, TO BHIXOA 1O TOKY '0 3 o
YMEHGINAETCA N0 Mepe Y o PATYPHL.
Tlpu sapsne OHO meTannokepaMHIECKOl KOHCTPYKLHH B 5-MOJISPHOM
acteope KOH ToxoM 1 Cy BHIENEHHE KHCJIOPOAE HAYMHAETCA Ha
go %-HOM ypoBHE sapsukenHoctH Opn 20°C u ywe na 17 %-HoM
ypoBue sapsxernocts npy 40 °C. Moxno OTMeTHTS, UTO paBHOBecHEI#}
notesyuan npouecca 40H-— 0z + 2H:0--4¢ na 100 MB casmuyr
B KaToZHYIO 06, oT]

Ni(OH),+ OH~ — NiOOH +H,0+e.

OnHaKO H3-3a KHHETVHECKHX 3aTp B TP
a na OH3 spperTHBAL SAPAA [IOCELHErD

FUsSauionmoolie.ru !




B paGote [25] onucad crexyrouimiy BHI
xucopoaa Ha OH3:

OH~ —> OHg+ & (10a)
OHuye+OH™ —> Ofe+HiO; (106)
Oe=Ouat; (109

20,3 = 0. (10r)

Aptopyl pabore Hauum, yro peakuus (10r) — 6sictpasn, (10a) u
{10s) — sepaBHopecHHe W 3ro paspsa (10a) onpenessier cxopocTh
NpH HH3KHX nepeﬂanpﬂx{emmx, a l'lpH BHCOKHX INepeHanpsixeHnax
(108). Brixox no Toky npn 3apane

Y
OH3 » yMyaATOpE MOXKHO

P ast P
00 u3MEHeHMH KABJCHUSA NDY 3aPsAC.
Hapsny c OHD na HYECKOM YpOBHE
Bpeéms 1p yCHHS, UTO6H NOAYYHT MAK-

POKUHETHYECKYIO xapaxrepucmxy OH3, 7. e. NONAPH3AUHOHHYIO Xa-
PEKTEPUCTHKY € yueToM np
lOTy9eHHEEe pe:«ym:'ra‘ru JHUb Ka'lECTBEHHD CDBH&\AHIOT C 3Kene-

JbHEIMH o

BULY yie
Mepe paspsaa nponcnumoc-m TBEPOH ¢a3u M noxanbﬂuﬁ noJsipusa-
xapak apu taszoporo cocrapa OH3.

3. Mexanam vokooBpazosanus
Ha OTPMIIATENLHOM 3NEKTPpOAS

OrpHnarebHuf 3JEKTPON HUKE/Tb-KAAMHEBOTO AKKYMYJATOPa Sib-
anetcs Gosee usyuennuM, yem OHI, m Mexannam TokooGpaszoBanus
Ha JIeKTPOAE HCCHENOBAH AOCTATOYHO AETAJNLHO.

T'uapoxcun KajMus CYNIECTBYET B TPEX MOAM(MIKauMAX: a-, B- H
7-Cd(OH)., mpuuenm o-Cd (OH), — Heycroiiunpoe npoMesyTounoe Gbi-
CTpoOHCYe3salollee COeMHMEEHHe NpPH 3aPAN-PasPsLHOM unmnponaﬂun
Kﬂ).lMPlEBOl‘O 3JIEKTp01la n

[HAPATANUA B CpABHEHKE
c ﬁ CdiOH); O6e d)asu auf npﬂﬂanne)KaT K cucreme Cg THHA 6py-
CHTa, 1 ANs Xopowo 3akpucTannnsoBannol B-Cd(OH), Haiigesn cre-
Jiylomye napaMeTpH PEleTKH: do = 3,49 u ¢o = 4,7 A. ®asa y-Cd(OH).

Goabwedt y 10 TIDH HWIKHX TEMNEPaTypax
K B KOHIHTPHPOBAHHEX HJ.EJIO'iaX, He CONEPKHT MEMCIOEBOR BOAHI
M HMeeT pamu as = 5,67, bo = 10,25

Hc=2341A B .nm-epa'rype onucaﬂu ZBA MexaHusMa BOCCTEHOBJE-
sust Cd(OH)2: uepes teepayio u xuakyio dasy.
Metozon B
TONESY OGOMX MEXAaHHSMOB, NPHYEM 1O Mepe
x-mn nponecc. mxynmn -aepa PACTBOP, HAYHuaeT wrpath Bee G6MEOYI poih. Crenyer
g Ha TA8ARAX t
cumnm CdICd IKOH cocragnzer 7656 MB, a cucremm Cd Cd(OH) KOH—
0 B, n BOSMOXHA DETHCTPANUA Nepexoia €d0 — Cd BONLTAMIEPOMETDH 1o, kiinH
metopamm [24]. Ouenmo. 40 ofipasoBarue CAO japucky OT peHMa OpenulecTDyro-
* ! ¥
s FUsSauiomonlie.r
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e aHOAHOR MONAPH3ANMH SAEKTPOAS M HMEeT MeCTO MPH NOTEHURAJAX,
Myn Ha 200 uB nmlmxnmbﬂee, ueM mOTeHUHAN wmeuu CdICd(OH)xIKOH l'hpe-
xon CdO—Cd nprvem
o CdO cocrarasier 800 0-4»! cu ! npr 300 K c Junefinoit TeMnepaTypHOfi saBHCE-
MOCTBIO B Koopiwtatax lg 6 — T B npenerax remnepatyp

HaGmonaeMoe Ha TMpaKThKe BpefHOE BJIHREHe Opumeceli Ca®t 3 KoJmYectBE OT
002% Ha C YMeHbllg-
HEeM NORBHXHOCTH uoHoB Cd*+ B mpmcy Ca®t npr us CdO.

Axrusnan @-Cd(OH), (neycrofiumpas) n nopmanbHas (ycroRun-
pas) B-Cd(OH). ¢ Hu3KOA SAEKTPOHHOR NPOBOAMMOCTRIO BEpOAT-
Hee BCETD BOCCT: yepes p P, NPHIEM KC pa:
1EST IPOMEKYTOYHOrO COEAHHEHHUS Cd(OH)*' coctapaser (1,2 —1,3)%
X 10— mons/a, a Koad;@nunem mutpdysun 0,4-10-5 em?-c! mas 7-Mo-
JNISPHOrO pacTBopa

a Ha kaiMHu sa-
BHCHMOCTH ¢ Haknonom 118 MB Ha Kamusit NOPsROK 1o TOKY B Ipe-
JieNax WEeTHpPEX TNOPSIKOB TOKa.
o =050 TopMossimed cragueit B COOTHETCTBHH € OTHOILeHHEM
elnn/dln Cou (n— NepeHanpsukeHHe NpoOHECCa BHAENEHHS BOAOpORA)
SABJAETCS ReNOCPeJICTBEHHHH paspsll MOJEKYJ BOAHL.
Hayuenne nobezieHs rJIafKoro K4AMHEBOIO 3J€KTPOjia TMPH aHOA-
2%

p Kacanoce B ananusa naccH-

Banuy, or 10 eMkocts. [1peasnoxeno He-
Ly |3 14 24

Mex ITO OAHOMY H3 KOTOPHX H3 JUHeH-

HOji 3aBHCMMOCTH 1gi—Cy, TAe {-— IIOTHOCTH TOKA, Cy-—- EMKOCTh
o HavaJla naCCuBauiy, NPEANONAraeTcs, Yro nocneaHan OGYCJIOBJIEHB
TopMokennem nepeoca OH-—-unoHos wepea nyeHky Cd(OH), no me-
X8HASMY DaCTBODEHMS-OCAXAEHMA. B mnouesy xuaKkodasworo Mexa-
Hu3Ma pocTa aHONHON Iuenkr Ha Cd rosopAr saHmbe paGoru [32],
M3 KOTODO#i CJIeAiyeT, 4T0 BpeMsl AO MACCHBaL|H T B IVOTHOCTH TOKA
ceasansl Gopmysolt Canna it! < = cunst

Moxuo OTMETHTb, YTO K: p HYECKHE

HKM, NOJy Ha l‘ﬁﬂl“\llx 3

OT.'IH‘IHIOTCH OT MaxkpOhMHETHYECKHX xapal(’tepnc’mx nOﬁy‘lEHHHX Ha
TIOPHCTHX KaIMYEBHX sJeKTpofaX. Tak, B MPOTMBONOJNOMHOCTE [Aaf-
KUM Ha NOPUCTHX KaJMHEBHX SJIEKTPDIlﬂX OGHIP)’)KHBBETCH TOJBKO

O OAHOMY M MUKy € 3Have-
HEAMH KATOJHOrQ ¥ AHOAHOIO leel(’rpnllecTBa [24] 310 O3Hauaer, 9To
3apsf MeTall 0 SJIEK’I‘pOﬂﬂ 3HAYMTENBHO

Gonee 3¢¢el\’mnﬂo, ueM 3apsif raagkoro snextposa. Ilpuduna sroro
COCTOHT B TOM, 4TO B CTPYKTYpE CTeYeHHOH OCHOBH cialee TEHICHLHS
K 06pa3oBaHyI0 KPYNHHX KPHCTAIIOB GJIaroAaps yBeJHYEHHOMY UHCAY
LEeHTPOB KPHCTaMu3alnn Ha BHYTPeHHEH IOBEPXHOCTH OcHOBHL Bmecte
C TEM B TIOP 37IEKTPOJE XapP AnHHa IHG 0 yTH
COMSMEPHM2 € PalluycOM Nop M HMeeT nopsnok 10— cu, B T0 BpeMaA
Kak JJfi TMaAKOro 3JEKTpojia oHa cocrapaser 10+#—10-5 cM npu or-
CYTCTBHH OPHHYAMTENBHOA KOHBEKIHH SJIEKTPOJHTA,

MOKHO OTMETHTB TaKKe, WTO COrNAcHO AeHHWM [29] mopmcrsift
K SMEKTPOA TP H HE paﬁlm-ng'r B NAacCHBHON 0GnacTR
= - ¥ s
FUSSULOMNoDLIS. MU #




8a y oueHn O TOKEMH
WM NepenoniocoBatus.
JlunaMrueckne Mofend patoTH
CTBEHHOE, MERHIOUIeeCH pacnpejle/icHue npouecca no Wﬂl SEKTPO/IE, pICCMOTpe
By B paorax [26, 28] Pacnpenesense TOKA BHYTPH S/eKTPOKA YUHTBIBAJOCK, KAK
YR0, YPABHEAHEM THMA
. Vin = (1/%) Si (n),

%

roe n— S — yneasman no-
BEPXHOCTh, paBRags 10% cud/cm?; {1} — mrKpoy xnnemu:nﬁ XBpAKTePHCTHKA Kal-
MHEBOrg SIEKTPOAA C TOHOM ObMena ip = 10-4 = 10-2 Ajem!

OME TOrG, BROARACH SABHCHUIMK OT BpeMEHR Knﬁilllmmeﬂ‘r macconepesoca,
TpHYeM HIMelenne c-rpym-ypu SJIEKTPOJIA R €¢ BJRARHE HA MECCONEPEHOC QNHCHEA-
Jioch. OT CTeneHn Bemtecrsd. Uncaen-
HHE paCHETH NOKASAJM, YT JHMRTRPyoWe!i CTAZRER NpR ONpefeleRuH YPUBER 3a-
PAMEHHOCTH MOXET GWTh AndipY3RH HOHOB K&IMRS K 3J€KTPOLY NPH SapARe W OT

TpH paspHze. Ragmrs 10~F moub/n sBanercs
HIGKREM NDeNesIoM
Hme B
4. B
XBPaKTePHCTIOM
ONHCAnKHE 2ap HKA, gax cie-
hyer npen-
c'rnmme'r “coboh upessrafiRo uummym 3ajady, ncckomxy npnxo).mmi HMeTh e
¢ BpeMeRH.
B ofwem cyvae HKA FBNRETCH TOKA. I CTeNCHH 3aps-
KexHocTH 6, TemnepaType T, cpoKa caymOH n:
U=UW,0, T, n), (1
.03 B = CIC,‘.

13! efiesiax orpa
BpeMEHK mpn KoTOpoM n == const. VsMenenue na-
TIpsIKERHR B STOM CIydae MOXEQ 3allKCaTs B BHIE

pi

U=Upq(® L, TV (8 L, VIR, 7). (12)
rae Ua—nanrmlmme pasguxuyroh memi HKA k momenty namml }ulpmm npH
I=0: (6, &, 8, 1, T) — nons-

PHIALNSA OTPHIATEJLHOTO SJIEKTPOAA; SHAKH «-» n <> mocn'mn K 3apAAROMY R

1 3ap;m W paspsn
qecxmx cnoBRAX. Ha npaxrhke 570 06HMHO cnpnemno aas roxon [ < 0,26
TpOAK PASUTAKT B yulonnnx JIRHEHHON MRKPOKMRETHUECKOR XapaKTepH-

c'mm 3ro

SKKYWYJIATOPHEY (mamnnu 62 0,1 cu, yremras umepxmx'm S~ 104 cadfond,

ToK obmera io & 10-4 =~ 102 AfcM?), cocraBnser G = ipSB =01 Afem2, uro
aanenum MERBILE PeANLALX 38D HOB

ipbeKTREAS SMEKTPONPOROIHOCTE # B TIPOICCCE PAIPAAA OCTRETCH HEHIMEH-

HOA. 31'0 TIpEANONOKENHe HBJARETCH NOBOJIEHO TPYOHM, 0IHAKO [UIl SAEKTPOSIOB Me-

C passrTOR €ro MOXKAO CYHTATB

onpnuannuu
4. YenHan NODEPXRCCTh MeHAETCR NO SaKoHy S = ets.,.... Smex — yReMHaA
TOJHOR = 1; | — napaverp.

Pemenre nponecca B mopu-
croM Tede npn cmmefir I MKpo MmeTmveckoll s:palre] rcmxe AT HIOKOHLEHTDS -

oo rusautornobile ru
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LKOHHOrO CAyyasd, T.e. Korda Hneer
CKuA XAPAKTED. SAMUCHEACTCH B Bule

= T Rem a3
3pecs ) — Xapakrephan AJHMa Mpouecca,
2FS )—llz
RRT
TockonbKy S MeHseTcH €O CTeneHuio A seaseTcr
CKHM MAPAMETDOM, ONPEEJEMHM HADRAY € rll%w'mun (GaKTOPAMH CTENEHBM pasps-
pr [ =
_ ( 2FSmaxio Y"1
ne (e ) o, ]
Brapamenne (I12) ¢ yserom (13) moxRo sanmcaTh Cnefy:owAM ofpasoM:
v=te ! (grumy + amesa t RO): s
Vingexe «x» 3g€ch H fajee K a RHReKC
<a» —x OHI.
Ecnn Tonupsa JAARHBL pAR 00+
60ro YpOBRS PASPAIKEMHOCTH, T. e th(al).)—»l ypnnnume (15) ynpowaerca:
U=Up T (e +r) 87124 REO) (16)
The
2FSh sl _ oFSI.A
NS T%RT T TmRT un
Tlonubi yaetr poex (akTOpon, @ MMEHHO SaBHCHMOCTH TOKA OGMERA OT Temnepa-
Ty, or cremenn a TaKKe mImes
nesun 3-33 pAsRaro 0 BeCa TOKOB pas-
paza §- B y-das, p: sagavy.
5. 3
Hi c'rporoﬁ KOJH! it prpeTauuy i

B IMHEBOM AKKyMY-
JATOpe, CTHMYJIHPOBﬂJID pﬁn pﬂﬁOT 00 MaTeMaTHYECKOMY MOJMeJHpPO-
BaNMIO PASPAAHEX XAPAKTEPHCTHK aKKyMyastopa. ITpu stom moxxoge
8KKYMYJATOD PACCMATPHBAETCH KaK 4epHHK MIlHK, BHXOAHHE Hapa-

METPHl KOTOPOro nox; i aHa yeckod ¢
npugeM naa Gozee JILHOTO y LHEX
JEHHBIX HMHOPLA MeTos| .

B ofmem cayyae bYRKUME ZAR KpHBOR
MHEBOTO SKKYMyAATOPa HMEET BHIL

U=Us+ RI+ Kjz (1, C) + Al (C), (L]

rae Up— ueny R—
ente” o1 K A— dopynt

T
KpuBoli; {— Tox paspaxa, € = S I{7)dT — eMKOCTE. CHATAN K MOMEHTY BPEMERR T.
@
h(l C) it fs(C) mOryr HeqwHeliHg 9aBHCHTL OT )uyx napaue'rpoa, KOTophe onpene
xperHEv THnon HKA.
¥ f *
FUSHULornn J'H u !

| s i



B B c MOZEIRI0
R, C)=1—e¢ . hO)=e > (19
rae b, Q—napauerpu
B patore [22] ouernea/men napametpw Yo, A, K, R, b, Q, MpRUEM KPRTCPHEM
TOYHOCTH OUEEKE MB/IAAOCH MHRMMANLHOE 3HAYEHHE BEJMSHHL

N
ot Y (-uly,
-
e Up— y Un—
o (18).

PACTIeTOB, Ans thina KHI-100, opu-
Bejewnt B Tabn 1 [22]

Tabsuya I, NapameTps paspRanol Kpreok

Pexmu
pas- | U. B A K102 R-10-2 Q b NS? s—2
prxa
1 1870 | 01232 | —0,679
2 1,402 { 0,1803 —0,487
3 [135¢ | 0,15 —0,49"
4 1,356 | 0,365 ~—0.561 !
5 1,392 | 0,089 —0,623 9,925 {2,366 | 0,699 0620 ll)"
MOXHO OTMETHTD, ¥TO Monens, ann
OfHOro He Taxorgh pas
Apyroro BTo CBASARO C

pasmepunx napamerpon HKA. Ilosromy uulecuoﬁpunncn nmpoeunn TAKHX uc-
Zlenelt ONpABJAHAA B MACCOBOM Ko HKA,

FHe ANH KAKOro-JIHG0 0[HOre PesxnMa uuryr 6uTH Ha
IPYTHE PEHMH.

6. BuiGop cocTana M KoNMNECTEa SneKTponKta

B kauecTBe SIACKTPOJHTA B TEPMETHIHOM HHKETL-KALMHEDOM BKKY-
MyaqsiTOpe BOAHHE p KOH s KOHLIeH-
Tpanuii 20—40 % © nobanenre LiOH. OcroBree (U3HKO-XUMHTE-
CKHe XAPAKTEPHCTHKH 2JIEKTPONHTA, B3RTHe M3 palore {14], npuse-
JeHH B NPHJIOMEHHH 1.

BHGOP €COCTaBa H KOHlleHTpaLlHH 371eKTPOJIHTA AOJKeH NPOBOAHTLECS
C yuetoM P POB, 3a9aCTyIO SIB. NPOTHBOP
BEIMH. TaK, ans nyqu.leu 6 X TeM-
nepatypax estecoobpasHo HenoJbzopaTe 10 20 % Hblit pacteop KOH
¢ poGaenenneM 40—50 r/x LiOH, OnBako B COOTBETCTBHH C H30Tep-

Mol pacteopumMocT (pHe. 2) mpH £= —40°C H3 JJeKTPOJHTA C KOH-
nerrpaunett KOH Huxe 20 % Oyaer BHKDHCTANIH30BHIBATLCS TBep-
nas ¢aaa B sule mbaa. [pu nep Ha Gosee

asiexTponut, Hanpumep 40 %-Hpit pacrrop KOH, BosMOXHO BHnaje-
HHe B TBepaylo (asy xpucramnoruapata tuge, KOH-2H:0 npu xon-
12 rusautornobile r
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uentpauun KpCO, z0 100 r/a1. Vimenuo

¢ ofpasoBaHveM TEEpAOH

ta3n B 37EKTPOJNHTE NpH GoabloM cogepmankr KoCOp cBsswBaioT

HeCTaGHABHOCTE SNEKTPHICCKHX X

HK HHKEJIb-K8, 0

akkymyastopa mpu §——40 C. B “cosian
¢ 3TuV BH6OP adekTpoauTta s HKA, pa-
GoTalouiero NpH HKAKHY TEMIEPATYpax, ce-
JZyeT NIPON3BORHTR He o NoHTepMe $HasoBo-
ro pasHoBechss KOH — H.0, a no nsorep-
Me pacteopuMoctt KOH — K.CO;— H,0,
NpHYeM MPHCYTCTBHE HOHA JIHTHS B 3MeK-
TPOJINTE He BIHsIeT Ha XapaKTep H30-
TEPMH, TaK Kak pactBopHMocts Li,CO
T ¢

YPB

[12].
OCHOBHLIM HCTOUHHKOM HaKOIJIeHHS Kap-
GoHaro B TepPMETHYHOM HHKEJb-KaJMHeBOM
AKKyMyJfTOpe fBJSIETCS OKHCJIEeHHe opra»

A
4 v
500
3 v
S
.
E l\w
w
< 30 T
Sl
E
| >
0
0 m W W
pame K005

HUYECKHX JHCIEPreHTOB THIA p

Macla, O06GaBISEMBIX B oTpHua're.anHﬁ
JJIeXTPOA B KauecTBE paciiupuTeneit. Jtor
npoliecc AaeT BKIaa B oOliee COCpKaHUe
kap6onartos ao 100 r/a. Kpome cmemeHHs

Prc. 2. Msotepua pacrhopit-
MOCTH B CHCTEME
KOH — KzCOs — Hy0

npR
Temneparype —40 C

ha3oROro  papHOBECHS, HeraTHBHoe Jedt-
cTBHe KAPGOHATOB NpPH  KOHIEHTPARHSIX
Belre 100 r/n ceAsano Takie c 3aaep-
Koit nn-renuna.na Jlex(auxen na 02B no-

£ obnacny mesacumemux pice
Tao,

Aux ynn'mn_pun " Taane 1 1V,
Ve ‘HacuImeaRux ' pac-

B KpHCTanIOMIpaTA

o w
kc% VI — ofinacrs Beckien
HLX pacTeopos W KOH - 2H O
Cd—-Cd(OH)g H oﬁycnosnenﬂoﬂ nepexogom Cd-— CdCO;s.

Hapsiny ¢ npoSzemoit BriGOpa COCTABA B KOHIEHTPALHH 3JIEKTPO-
JHTA He MeHee CYWeCTBeHHOR SpJisieTcs 3ajaua ONpEAeNeHHs ero on-
THMAJZLHOTO  KOJIHYECTBA.
JLns MOrIOIEeH ST KHC0PO-
Ia, BeE. ocsl B Npo-
llecce 3apana, B HHKeJb-
Ra/IMHEBOM aKKYMYIRTOpE
ROMNHO COOEePIXKATHCA He-

or KO-
NEYECTBO 3JIEKTPOJIHTA, KO-
Topuilt pacrosiaraeTcst B I0-
pax 3JeKTPOAOR H cenapa-
TOpa, T. €. HEOGXOAHMO HC-
TIOJIB30BATE MaTpUUHYI0
KANEIIAPHYIO CHCTEMY.
B 70 cHCTEMe 3JEKTDOAH M Cenapanusf, HasHBAEMEE JIEKTPOXHMU-
geckok rpymnok HKA, pomxub HMeTh OnpeficfieHHYIo, NOPHCTYIO
CTPYKTYDY, 00eclieaHBAIOIlyI0 HOHHEIN M, KAK NPABHJO, rasopHft Tpan-
CNIOPT MEXKAY 3/eKTPONaMy OB0HX 3HAKOB.

Merone moaGopa CIP: TYD SMEKTPOXAMHYECKOf rPYImH C NOMOMBIO AHAJAMSA
KAURJISPHO-SIEKTPOAIMIUECKHX KDHBHX HM3JCKeH B ¢pifoTe |8]). Anaiwms saektpo-

rusauto .l.!.'u!o.lf\
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Prc. 3. MRTerpassyme KpHBHe pacupefeneHus
IOp MO PAAHYCAM, USMEPEHRLM B AHICTPEMax

1 oTpEuATENLMMR exTPOD; 2 — CEMADATOP; §~ ROMO-
WuTeILHbA SMEKTPOL: 4 — CYMMapHan kpNBan
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- Vain Vo culeut
Pre. 4. KPRBEE

1— cenaparop; anexTpom; 3~
RA saexTpoR ; PeXNME KoRESAMAH KHEAOPORE

oVt

|2z

o 10

4 oo

Pre. 5, Baar saex-

TPOXMMHYECKEX TPy OT OSIEre BJAArocofepiKanus

£ piman saTOTUCHIX NOTOMNTENLKOMy anewTpons; § —0 e Arn

CenapaTape; § — To e KA OTPHUATEALHORO HAEKTPOR:




ynnsl HKA Bkniouser caeayoume 7Tansl, paccMo-
1pamhl[e_\ na mprmepe ramoTerdueckoro HKA:

. KPKBEX B KOOPIH-
HATAX %3/IEKTPOJRTOCONEDIKAHME — panuye nop» (pre. 3).
2. II KpUBHIX r.e — BNk~
nan n (puc. 4), npmen
3NERTPOR KaK X018
OB He NDNajaeT B HAACCHQMKALAIO, APERJOMERNyIo B patore [8), H pexer cebs Kayk
rasozuddysuornnit smmb B KoRne sapaia HKA R Xak KHAKOCTHO-TBEPROGAIHHA
RO rascBHeNeRun npn alpnne u paspsze
3 . 3 B KpuBHE BAaro-
bema
s(nempscne or nﬁmem oBBeMa AEKTPOAUTA B snel('rpoxmmqu‘l(oﬁ rpynmne HKA
pre.
37»3 TOCnEAMAE KPHBRE BMECTE C KPHEMMH 3ATOIVIEHHR TOSEOASIOT ONPEAe/NTH
paGosyo souy Q mm emxocrs HKA, 1.e pas-
HOCTh MEXAy n TpR Ho-

TOPOM TapaHTHpyeTcs, ¢ OAHOA CTOPOHM, oNpefeleHANf YpPOBeRL PASpAAHOM MOIXHO-
CIH, C JAPYroi — 3ajaHRAR CKOPOCTH TASOMOIOWERus. BapraukH oBIRero siexTpo-
ZHTOCOAEPIARRA B npenuuxnsa- Vmex  Vimo rapasmapyior crabumbryio pabory
Tockonbky B TeveRHe CpOKa CYXKOGH HMEET MecTo NoTpebicHRe BOAH B He-
aTob6 B Rauaje

CPOKA CAYKGH BEII0 GAHIKE K Vinas.

7. Banarne poGasox M npumeced
Ha noBegeHKe PEKTPOSON
B ratn. 2 B Katecrpe
s OH3 [33]. B rosoeke TaGanum ykasaﬂu HmepHOIH  Ta6aHmu
Tagauya 2. dnement, RoGamineMue b OH3

1 n u w v w1 vu vin

Li Be B - - - - -

Na Mg I\ i - - - -
K/Cu Zn Sc — As crse| Mo | Feco
Rb/Ag Cd Sn Sb Mo - -

G | Bayng | Pemo- [ py Bi w - -

upte one-
MEHTH

J. Y. Menzneneesa. MOXHO cpady OTMETHTB, YTO M3 GOMBUIOrO THCNA
H06apox 3¢ eKTHBHEIMH Okasajucy Jumb aobasku Lit, Co*t B B
KaKo#-To crenenn Zn*, Houw Lit, yBesudusas nepeHanpsieHde BH-

na T JydileMy HCNDJIBSOBAHHIO TOKA
npu aapsze, B 0COBERHOCTH npn MOBHIIGHHLY, Temnepatypax. Ontn

rusautornobile, ru 5




MancHoe copepxanne Lit p mMeraniokepamuyechom OHD cocrasaser

1 % wvonos Ni*+, TIpn Gomuinem cofepxanin Li BosMomHO 06paso-
BaMMe HeakTWBHOTrO Hukenara Jautha LiNiO, |10]. IoaupoBanuoe
BBeAekHe Li+ B 21ekTpon HeoGXOAMMO ellie ¥ NOTOMY, YTO, yayaumias
UCTOJIL30BAKHE TOKA MpH NONOKHTEILREX TeMilepaTypax, Lit pesko
yBe. 10, CONPOTABICHNE 3JICKTPOAA, 4TO 0cobeH-
HO TMPOSIBJIRETCA NPH HH3KAX TevrepaTypax.

JHo6arka Co? , kah nokasann
H pex-rrreuorpamwecxue ncenenosanus [6], cTabanrsupyer §-| -NiOOH nanxe opH mx
pexxHMax sKCIVyaTawm (HanpHaep, nepe3apsi), NPH KOTOPHIX 3akeJoMO 06pasyeTcs
-NiOCH & orcytetere Co? . B 5Tolt me paGore NOhasaHo Takkhe, uTO JobaBka
!:D‘ cnoco6eTry €T Gonbluen moaBnkuocTH nonos K B y-NIOOH, wro, B cBow ove
Peap, YJydlIaeT NOBEJeHfe JICKTPOTA BO BPEMs CPOKa CAYKOH, B ocncemﬁ)_uu B
v Ni
B patore [2] npeaxoxeno BBoauT Co® ny'leu [pOMNTKH OCHOBH B
CMEIUAKHOM PdCIBOPE @AOTHOKICABX COJEN Cn(NO,L Ni{NOs)z npr KaToasok
Tonapr3andd. B stom cayuae oGpeayercs Co{OH), it N|(OH)- ¢ usoMopdroli cTPyK-
TypoR KaKk Afia paspase Hom I2K I AIf a3, YTO
ycrofiurpoctb TBepAnix pactaopos Co(OH), » Ni(OH),. 310, B cRoo ouepean, ipo-
nnenae'r nonomureasioe & usHue Cot Ha cpok caryx6u OHS Hmelores haunme
BAMCHE! Co® aofaexkor Zn , CTaGEAN3HpYIOWEro
aﬁuu npH MAK. TpH STOM yMeHbIIaeTC KoshPH-
neficere Ha OHD oxaambaror

lumu Sl“L Al3+, Mgi+, Fe?+

B padore [16] nosasano, uro S cno~ofcTeyer ofpaioBaiH Y-OKCHAA DR 38-
psfe H CHABHO TOPVMo3NT pasysi. Mexanusm Aeficrens CoS+ TakoB, 4TO B ero mph-
CYTCTEHR [EeHcTshe Si He

JoGapka Al'+ cnocofcieyer ofpasosariio §ase -Ni(OH)s, koropas mpe aa-
pszg nepexomut 8 y N'OOH. Tlockoneky s pas6annekt ofi Menoyi ¢ KORNeHTpamped
R0 6-MOAMpHOR oGpasopane y NIOOH
Toka Npe_3apsne B npucyTerhHy Al? cywecrsemso yxyumaercn OrpHuaTesibuoe
Aencrehe Fed+ m Mgt TOKA LIpE 3apsjie.

Oneuweas pansmiie 06aBOK Ha Dﬁ-ls (YET YWECTh, uTO JeCTaHe TOR mm
Ruofl AOGABKH OMPElENAETcs MHOTHME (})axmpalm, 11 B nepeylo oTepeab cngcobom
EReJeNHA N0GaBhY, e KOJHYELTROM M YCAOBHAMY paGOTH SACKTPOAE. OnHa ¥ 18 XKe
HpHMECh ¥ OJHEA YCIOBHAX MOMKEI OKAIATLCH AKTHBUPYIOUlCR, 3 B APYTHX — OTPaB-
Asoned Tax, H3yUese AelcIBEA /xeueza n AJOMHHRAS MOKA33A0, HTO IMPOKCHAR

MMKeNA CHOCOGHE OOpaZORK-

BATH coennneﬁnx B hOTOPLIX HEKENL sm:mema KATAOHOM, & TIpIMeCHE Merann Bxo-
AT B SRHOHHYIO mylmy, npmleu UX KPHCTAAMNYCCKAS CTPYRTYPA OTBEAET &-TRAPO-
KCRaM. DMK, BIBSHEHE
53 sAeKTpoa npux-mqecm oiyrereyeT. B Tom cnyuse, koria rHAPOKCHIN BIH
OhCHAR g:aaa}mm\ META/LION OCAAAZDTCA Ha cHOPAHPOBABIIEMCH 3epHE AKTHEHON
macce OH3, Habmoxaercs peskoe CHIDKEHRE EMROCTIL

HanGonvwee oTpaBisiollee RencTBHe RA KaAMHEBHE 3J€RTPOXE
OKA3HBAIOT, KaK yNOMUHAnoce B § 3, monH Ca®t. Jlas yayuueHus
PpalOTEL KAAMKEROro SJEKTPOLA B COCTAB aKTHBHOH MAacCH NOCJEAHEr0
BBOANTCA He MeHee ABYX A06aBok [7]: ofHA — ORCHA MM THADOKCHI
Metanna (HHKE.TA, Maprasud, MarHus i Ap.), BTOpas — NOBePXHOCTHO-
AXTHBHOE BemIeCTBO (COAAPOBOE Macio, kapGOKCHMETHILENTI008a,
KepocH H ap.). Hasuayenne ofeux no6abOK — RuCHeprapoBaxne
AKTHBHOM MacCH 97€KI1PoAa, NPHYEM NMepBHE CTAGHIHSHDYIOT 00BeM-
HYIO 3HEPriio KPHCTA.LIMYECKOli PeweThy, a BTOPLle — NOBEPXHOCTHYIO
sneprmo. Kpome Toro, LeroTopre no6aBkd THNA rpadMTa H MEAR
BBOLSTCA JLIs y.TyWLieHus a-xex’rponpoacimc:r . Koobdunpenter uc-
16 FLISELLLEY l';!;lr-‘l‘ll
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TONE30BaHHs AKTHBHOR MacCH € pi
AN HAMasHOTO KaJMHEBOTO 3JNeKTPOAa IpHBefeHH B Tabn. 3 [7].

Tabauya 8. Cocras (%) u MaccH
EAJMHEBOTO SNEKTPONA

CHAPOKCHIE K OKesN Meranzon T oewmeeraa ete noGenku | KoaGpu-

cdo Mexw | PAMER, o

NI(OH),I g0 |Mno. coanpomoe

e

KOHTPOJIBRKE SAEKTPOAS

86 - - 8 - - 2 - 53

% 7 [ I 5 — o1 19 | — 60

86 - - ] 0,1 o1 18 - 64
Onurasie sAexTPOAN

86 7 - 8 -~ —_ — 2 @3

B6 - 7 — 5 - - 2 - 63

86 - 7 B - e 2 - 40

Kpome y iX, AR Y
HHSl AKTHBHOK MacCH KaJMHEBOro snempona npezmo)xenu foGaBKR
Pb(OH); u SbeOs.

8. TIPHHIMN repMeTHIAN

TepMerusanun a1 0 YMYJIHTODA ecan
obecneyeHo K H BBl Xc B
NOGOYHEIX 3aPSAHBIX ¥ paspsmnux fponeccax, KIH TPHHITE Mepsl
Ans Op raa Tocniennee IPOCTO peasHsoBath

npu paspsme. Jinst HCw/INOYeHHs! BHe/IeHHs rasop HeoGxoAuMo, 4ToGH
Hanpsixenye Opa paspsiae Up Beerna 60 NONOKATEABHBIM. YCJOBHE
Up >0, 7. e. oTcyrcrene TOMHOCTBIO
razoprlaenerne npn paspsine HKA. JlefcTBHTENLHO, BHIEJCHHIO KHC-
Jlopoja Ha OTPHUIATEJLHOM SMEKTPO/e NIPH HOpMaJbHOM paspsje noJjo-
KATENBHOrO 3JeKTpoaa

OH™ —e — '/;H;0 + /{0
NiOOH 4- H;0 4 e — Ni{OH), + OH™
coorBeTcTByer mpouecc ¢ Eq &~ —0,09 B, rne E,— csofonHast shep-
THS CHCTEMH.

Tlpn BHAesieHHA BONOPONa Ha TOJOKHTENLHOM BIEKTPOAE X HOP-
MaJIbHOM pa3psifie OTPUILATENIBHOTO 3NMeKTpoaa

1/,Cd — e+ OH~ - Y,Cd(OH)g
HO+e — 1H,+OH;
Ey~ —0,019 B.
2 55 rafbbniBlibbb O) 1))

'4.'.';‘!
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Tpu snektponuse 8 pexuMe NEPENOIOCORAHES, KOTAR HMEET MECTO
BHAeNeHAe ABYX 'a308B,

OH™ —e — 'H,0+ Y05
H0+e — ',H,+OHT
Ey~—1,23 B.

3HaK MHHYC [lepei sHaueHHeM HANPSIKEHMS DPA3OMKHYTON Menu
O3HANAET, YTO CBOGOAHAS SHEPIHSl CYMMApHEX 3JEKTPOXHMHMECKHX
HKA

npu A = FE << 0 u, cnegosaresb-
Ho, E < 0, T. €. AnA mep HKA HMO TIPHJIOXKe-
Hue ii SHepruM, H it npm skenayatauun HKA

B Gartapee ABIAXOTCH amymy.nm-opu paGO'ralOmHe ¢ mpsaMoi moJsp-
HOCTEBIO.

Tlpu aapsipe ¥ opr To SddexThB-
Hoe nOTJIOLieHe Kuc.uopona, BHIJIeNAIOErocs o Mepe 3apaga OHI,
npHYeM BBHAY TOTO 9T0 ckopocts peakuun (3) 8 HKA cymecrseHHO
6oJbIe CROP (5). D ROKHO GHTB

. HaGop nep fi ¢ mo-
MOIUE 3aMKHYTOIC KHCJOPOAHOTO um(.na {3KL).

3amknyTaft kucroponpuii nuKr. 3aMKHYTEI KMCTOPOAHEIR WHKJ
COCTOMT B NOrACIIEHHH HAa OTPHUATEJIbHOM 3neKTpO/le KHCaopoaa, BhH-
pensuomerocss Ha OHD npr 3apsne. TIpu 270M HMeloT Mecto ABa
noftesHbix s¢deKTa: co6CTBEHHO NOTJIOLIERUe KHCIOPOA H NpeACTEpa-
leHHe BEIAEJIEHHA BOOPONA.

3anuweM ypapHeHHe A1 MHTETDANBHONO GafiaHCca 3apsAHOf eM-
KOCTH:

C; + Cy,=CF + Co, 20}

rae C; u Ci— €MKOCTH ¥ TOROMKUTEID-
HOro sJnekTpoaos; Cu, B Cop— KOJIHYECTBO BOAOPOAA H KHCI0pOAa
B rasoeoii ¢aze HKA, mepecuuraHHOe HA IJICKTPHYECKYIO €MKOCTE.

ChBsiab €MKOCTH H NapUHALHOTO AARJNEHHs CODTBETCTBYIOMIEro Ia3a
onpelenserca 3apHCHMOCTEIO

Co, RT Cy, RT
0, RT G, RT
Po,= gy, Pu =2y
e Ve — rasoesifi obbem HKA.
TlockosbKy 1pn 3apsae HMCKJIOTHTL BH, BOZIO-
pona, TO CH'= . B oToM cayuse u3 BripasenHs (20) c.nenye'r
(—— l)C =Cor 1)
Cayuatt, xoraa Co,=0, sBasieTcs TpuBKateHHM. IIpH sToM BH-
He T, C; =CF T. e HMeeT MecTo
CTONPONEHTHOR chonbaonal-me TOKa npH 3apsaae.
17 pea, 3Kl HMo, yto6m Cop > 0. Torna ycno-

BHe (21) sanmwercs B Bupe Cs/CF >0 &, cnenoaa’renbno HKA
s rusautornobile.r



AOMKEH TEPMETHIHDOBATHCH € usﬁu’moM paspmxem{oﬁ o’rpuuamnb-
HOlt aKTHBHON MaccH Io OT K I >
coctapaset o6uuno 20—100 %, 1. . 1,2 < crlct < 2

Iponece HA HMEeT, T0-BHH-
MOMY, nnbdysHOUHHA XapaxTep BBHAY 5t HORH-
saumu kuciopopa (n = 1.4B), Recuorps Ha Manul Tok ofmena (i =
= 10-°—~10-1° Afen®).

P nponecca IABTEHHS KHCTO-
PpOAA RMEET DHA

3 T
- S(l —m)ldv —ﬂSPd‘r,
[ [
TZe 1);— BHXOA N0 TOKY npouecca sapsixa OHI; P — Xosthpurent nponopusonaL-

HOCTR, CBASKBAIONIMA AABJEHHE C MOTOKOM KMCAOROAA K HJEKTpoRy, T.e. fg = PP,
wro npR

HOM TOpMOMERHK npouecca; P om- Smlw Mim|P
pejlensierca 13 AHRAMMKI CUBLA L2B- 8y ’
aeans npu xparenk HKA. 0 Y

QopMyJa A1s ONpElEeRHA T pp _-—
no 6APOANNAMMYECKWM [ARMLIM 3a- o v L
THCHBAETCA B BHAE wlast ¥ ——=F

n=1-(e2F +p2)1 @ 1%
[E1 5

Brxoz no mxg‘é') onpelencubiit 20 A W[
A3 BupaweRHR (22), Opm_ 3apsage
Tyngropn. tan HRIIGICA o) U
Toow 100 A 1w £ = 20°G npr- r ¢
Bezcna wa pic. utyle T

BenomorateabHeie  CPER- pnc 6, Hsweneune mampsmemis U, mapuu-
crsa, WHTCHCHOWIMPYIOWME amhoro KABACHHS KHCIOPORA P, BHXOLE WO
HOHWSALKIO KHCXOPOAa. WH- ToRy 7, Temonszesenns W s sasmcruocty
TEHCHBHME DEXHMH 3apsifa, OF KOVIHIECTSA siextpiriectna
KOTOPHE  HMEOT MeCTO B
NpPAKTHKE SKCIVIYATALYA HUKEIb-KA/IMHEBHX aKKyMyJSTOPOB, ACJIKHEL
obecriennpathes 3GGEKTHBHEM nC P reHepHpY
moro Ha OHD B ny 3apsna ¢ yper KHHETHIECKMM
BeCOM.

rasomnor KakK 3T0 clleAyeT H3 npefbiay-
ero paanena, AOMNKHA OCJierdnTh TPAHCMODT KHCAOPOAa K OTPHILa-
TesbHOMY anekTposy. K cpeactpaM HHTEHCH@MKAUMH MOXKHO OTHECTH
caenyiouse:

1. HcronsaoBaHHe MaTPHAHONG IMEKTPOJHTA NPH COOTBETCTBYIO-
mell NOpHCTOMN CTPYKTYDe JEXTPOOB H cenaparopa. [lopucras CTpyK-
TYypa o1y HOTO 5, P ROJKHA 03
YPOBEHL 1a303ATIONHERHOCTH OTPHUATEIBHOTO 3JeKTPOAR, '0AHOBHATHO
CBsI3aREbfl cO CKOPOCTEIO rasomnordomesusi. C apyrofi CTOPOHEI, Ypo-
BeHb ras03aNOJHEHHOCTH He A0MKeH GHITh HACTO/BLKO 3HAUMTEJBHEIM,
YTOGH yXYAWANUCH TIO. Xapaw’ 8JIEKTPORA.

U 0Cs > aKKyMYJI"TOPa, qro e«

ARETCH OPHTHHANBHLIM BAPHAKTOM pemeHu ( P
. Akt las e »
»  FUSHULOIMOLLIE,!

i\
| sideva we




B STOM AKKYMYJNATOpE NpH 3apsile PacTBOp s.nempo.nn’ra 9ACTHIHO
B3 TOp p Ja H OT-

[)Hl.la’l'?JleOl‘O ajleKTpoda, a Mo sap;ma

o6paTho [20]. Cxema caMofosHpyioIerocs 6a0ka repMequoro HKA

npnseneﬂa Ha puc. 7.

B Tope 06 YIUIOTHEHHEM
Me)l(s.'leKT[)O.ﬂHOl‘O 3330pa, “ors0R0M pacTsopa 3JEKTPOJHTA THONEpeK
OTPHUATENEHEX 3JEKTPOJIOB H HaJUINeM
" s 8 32 HHMMH [OPHCTHX «QPUILTPYIOLHX»

ca0eB.
3. Hcnonbsobalye HHEPTHOI'O BCOOMO-
raTeJLHOTO 3MIEKTPO/La, Walle BCero raso-
21U ysnOHHOrO, 3JEKTPHUECKH —COENH-
HEHHOTO € OTPHUATENEHBIM 3JEKTPOAOM.

TRIA cy-
WECTRERHD MATEHCHOHIUPOBATL CKOPOCTH NOIVIO-
wennn knenopoRa B HKA. CrenndrmuM B
CpaBHeRAN ¢ paGoToft TOIIMBMOTO SJeMeETa LA
BCHOMOFATENLHORD SICKTPONA SBASETCS BHCOKHA
YPoBeHb xaTomOR Mowmprsauen (1,30—1,40 B),
2 TAKKE HeCTalHOMapHOCTh paGoTH, 06yC/a0B-
JIERHAA UEPEMERHLM BO BDPEMEHH  JaBJeHHeM
opoma. C yueToM STHX ocoGeEHocTeR pm:-
CMOTDHM Da6OTY BCTIOMOTATENLHOTD  3i7el
HKA. Eyaem cumTaTh ero CTPYKTYpY ﬁnnopn:mﬂ
€ NMODHCTOCTHIO JKHIKOCTHHIX 10D ) B FasoBHX

B el OROSMPYOUEECE  nop " g, (npadeM 41+ gs=q  oSuan Top-

prerminf HKA for
1~ sanopruA  cxoR; 2 — QRASTpYR- Tokasako, wr0o BEJal B TokooGpa3oRAHAE
Frar - ’“;T,:;ﬁ:,ﬂm MOTYT LABATH KaK KANKOCTHEE, T2K M TaS0BHE
L’rpunmu &— OHB mopr. B mocnexmeM caydse renepauns Toka
Tox nnemxol oKpr-

Baloniell ra3oByio mopy.

cHmHyI0 azexTposia, KoTopu,
KaK TMpaBuio, coefuHER C HKA, Moxso nona-

raTh, NTO OCHOBHOA BKJ4j B TOKOOOPA3OBZEKE XAIOT Ta3oBHE Topu, paGoraiomue
B auddysnoHHOM peXHme. MOMHO NOKa3aTs, UTO ANA STOMO CAyuas MaKcHMaibHaf
TOK yepe3 SJEKTPO GHNCPHCTOR CTPYKTYPH!

64Fg3DHPo3
Kot (0

specs O — TOMUAHA SAEKTpOMA, K 0 — Vad/V cp— CTENEHDh SANOMHEHHS SMEKTPONH-
TOM NIOp BCIOMOTATENLHOTD SIEKTPO)

Ouenxa no Gopmyae (23) npn gr=qu=04 Do =10 cMi-ct; =

= 3-10-% ex; HP 5 = 10 # mombfen®; 0-1 cu; Ka = 0,4 jaer I = 04 Afem?,

, uTO p TOka OOLYEO cocTapizer 10 2
5-10~2 Afew?, MOXHO 6paTh B 40—10 pas
MerbiTel ABX HKA.

Jlns npenoTBpalleHHs reHepanMu BOJOPOAa Ha BCIOMOTraTeNIbHOM
/IEKTPOJE NMPH 3apsifie leslecoo6pasHO HSrOTABJIMBATE ITOT 3JEKTPOL
Ha OCHOBe YrJIErpaHTOBOrO MaTEpHana, 06Jafaloero BEICOKUM nepe-
HanpsiXeHHeM BHJENeHHs Bolopona. [IpM HCNOJIL3OBAHKM BOLOPOA-
HEIX 3JIEKTPOAOB, M3roTOBJIECHHLIY Ha 633»”‘ MZT?PHANOB C HH3KHM BO-

. W F \ B P
» FUSHULOMoonlie.ru
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JIOPOIBHM MEPEHANpPSIKEHHEM, B LENb MeXAy BCIOMOTATeNbHHIM H
OTpHIaTe/bHHM 3JEKTPOLAMH OGHYHO BKJIOWAETCS HeJHHeMHOE CO-
TPOTHBJIEHNE, HANPHMED AHOf, KOTOpHH cMeIlaeT MOTEHLUHWal BCIOMO-

04 — 8+ —- Prc. 8. BapuauTH KOMMYTaIud BCTIOMO-

FATENLABIX 3ACKTPONOE @ — ANA NCHI-

3AIMA KACJOPOAR; § — VI HOMHAALH

rﬁ- -ﬁ-l BOfopONA, 6-—— AN HOHHIANMH mpe-

¥ 4aCTH3HO

‘],| ‘l]_L . BOROPORA; — LJA AOHUSAUMA MpexMy-

i il BOIOPOAA H HACTHNHO KHC-

Jopona; O — IR XMMHYECKOro CHHTE3a

KHC/IOPOAHO-BOIOPONHOL CMECH MpPH ne-

e— s

YecKOll HOHM3ANHH KACADPONA H BOLO~

Poja NpR MepEroMOCOBAHHH

9+ - 3 + - 9+, e g + -

Y 1 Py
U 1 o o

FaTeJIBHOTO 3J1ekTPofa Ha 300—400 MB M uCKmIOUaeT TeHepalmio BO-
Nopofia mpH 3apsine. BOSMOMHHE BapHANTH TOJKJIOYEHHR BCIOMO-
raTeJEHOrO SIEKTPOfia n306pakeHbl Ha PHC. 8.

CioXHOCTL OnpefeneHus Tep P poe HKA
ofycnorieHa TeM (akToM, UTO TePMOJUHAMHYECKHE XADAKTEPUCTHKH
OH3 spasiores ¢ CTelen:n saps: n. I, H3MeHe-
HEA ux poe HKA onpefensnace myTem
Ka. MeCKHX P B uHKJe 3apsna — paspsina  [B].

3HaueHHe 3HTalbNUY, BHPaXKEHHOE B BOJBLTAX, Bodpacraer ¢ 1,37 B
B Hauase 3apsfa A0 1,45 B B woHue 3apsaa (132—139,9 kllx/3xB).
I

pH aTH B 06paTHOM NOpSAKE, OPHYEM
H3VeHeHUe SHTA/LNHH 3a UKKJ 3apsiia — Pa3paaa B YKasaHHBIX mpe-
Jenax BT i cocTas, TAS B Hauasme 3apfi-

na cocrapaser —O0,15B n pocruraer —0,18B B KoHue 3apsxa
(—14,58 kIlsx/9xB - —17,46 kI3 /2x8). MHdopManus o6 SHTAaNLNIHH
M 3HTPONHH TIO: p Th TEPMOL yio BJIC, cocTas-
NAIOMY NPH TOMHOM 3apsixeHHocTH 1,28 B M MpH MHEMManbHOR —
1,19 B,

HuTepecHol anst npakTHKH NpecTaBfiercss OLEHKA MapuHalb-
HOTO BKJsajla B oﬁparumoe TEMJOBLAENeHHe HA KafMUEBOM B OKCHABO-
HUKEJIEBOM 3JIEKTDOAaX, T. €. Napnuaisnoii TemJoTH IMeasthe. Temno-
Ta Ilembtse Kadmmeporo siektpopa gocgepaser [1-=0062 B

s 21
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(6,08 KM[x/ok5), a OH® — /1, =0,118 B (1140 xflx/>xe) [9].
Takum o6pasom, OH3 npu 3apsje noTpeGiser, a mpy paspsfie BH-

Tabauya 4. O HKA, B

Cocrosue AH -TAS E a, m
Bapan: 5 L9

Haano 1,87 0,1 Bt —_ —

KoHer 1,45 0,18 1,28 0,118 0,062
Paspun 5 s 198

Ra¥ANO 14 0, E

Kowen, 137 015 119 ous 0,062

nensier B 2 pasa Gonbne oGpaTHMON TENOTH, YEM KajJMHEBHR 3JeK-
Tpoj, npuuenm cobmopaercs yciaoshe /T, + J1. = TAS.
Tepmc PH 1 B Tadn. 4.

10. Tennoso/ pacyer

Tensosolt pacyer CBOQUTCA K
ozt patyp B HAH TOURAX B 3060
MOMENT BpeMeHH.
v ? :
: a5
ot (T
Wy
k4
% SR(T-L)

Puc. 9. Temmﬁeuqa npamoyrosbaore (4) B LHAMRApDH-
yeckoro (6) H

D B QYHKIUH BpeMesn
W KOODAHMATH HMEIOT BHA
A AKRYMyJRTOpA NMpAMOYroaeHOR GopME (pHc. S, a)

a7 ﬂ‘T T G*F
vey = b (G + G+ ) F s 24
AR BRKyMYJATOpE wmnpmmon dopmu (pnc. 9,6)
a7 1 aroT
.o (G5 S ) vy @)

PR BATANGHEX yonoskAR (F=0) T=Tw, , o
8 FUSHutononl




3neck p u cv— H yZemaas HEKA; &— Ten-
pATYDI cpean, Wy — ynensoe tenyioBmae-

neane b HKA,
VpapHenHe (24) nOMYCKAeT TOUHOE DEILEHNE JJIA HEKOTODHX NPEAENEHEX c;z\
3;75 pelgnsyeuux Ha 1rp(u24 y ke, Tax, TpH Hi

Dyphe BHAA
a7 T T
wy=—sen wr-Sr e+ o0
Hurerpipys no ofbeMy ® mpuMens Teopemy [aycca — Ocrporpanckoro, mo-
ayanm
SWVEV=—k S LLEPRY )

Tocroneky
2L e -1, @n

rie o — KOIQHIMEUT TelI00TAATH; aSWVdV=UI. TO w3 ypaemermsn (26)
v

noayuny patypy crenxi HKA c¢ remepupyemod
TpH
Ul =aS (T —To). (28)
Ypasuerne (28) ynoGHo Ans o
CTPOR 3ABHCHMOCTE nmlepn'rypu CTEHKH B (YHKLMH TOKA Nepesapsna.
Tpr oxaaxzennn HKA, xorna ucTOuwnRR TennommineseRa orcyrcreyer, Wy = 0

# ypaphenue (24) mpEnHMaeT mu.\ pov = 8T/or = RVET.
9T Spbv—k ‘—d.s\

Tka =S

{C — noman Tennoemrocts HKA).

Uisirerprpyn o BpeMeHy ¢ yueToM ypasHenun (27), monyutm

T=To+ (To—T)e *% @)

To— temmeparypa HKA a mmurr HEYaRa oXTEXASHHR; b = —aSI(pc)

‘Ypasrehue (29) cryXuT

Vpasnemna (24) 1 (25) nonycxxmr Ppelllenne B Byxe txmmnmxu PAAOB, ecan
H3BECTHH ZPA IDEHMWHWX 0 OXHO HAYAIEHOP YCAOBUE, A TAKKE TEIOBHIENEHHE

VpamnehEe AN MOWHOCTH TENJOBLUIENCHHR TIPY aapane [23]

W = Ul —nIAH, — (1% — 1, ) Al (30)

e 107 Fo, — TOKH TeHEPANH H HOHRSAIAH KHCAOPORS.
Eermn m =1, T.e KHCIODOX e BHIENSETCH, TO l°’=-lo,-n H BubaRenue
NS TeHEPANEH TenToTH

W= (U—AH) L @1

Tloaomxy U=E+ IR =AH, — TAS + IR, @
rae R~ BHyTpes HKA, 10 u3 (31) n (32) cremyer
W= (—TAS + IR) I = (— 0,184+ IR}/, (3)

Kax npasiio, aas § << 0,26C cobmonaercn yenoswe /R < 0,18 B 1 npy sapage
NPOHCXOANT BEKOTOPO4 MOTVIOMEnwe TenvioTH [5) ’?Guqlr ST0 UOrNOMERAE HEBEARKO

rusautonmnoonlie.ruy @



H al%n HKA 0 MOMEHTA BHJIE/EHHS KHCAOPONA MOMHO CHUHTATo HIOTEPMUUECKHM,
[pu s7om Temnepatypa HKA pabua remmepatype oxpysxawomiell cpefs.

Ecan B razon © dasy HKA Beueaserca mm%un ¢ BHIXOAOM mo Toky (I n),

70 0 = (I — 1o ,n It ypam-xumn (30) crmeayer U'r —1.43F + 148{¢, . Tax
xak AHy » AH,, Tockomeky U’ 7 1,46 - 1,60 B, 70 octioBHoft BEAaX B TENOBBLZE-
JeHne gaeT COCTABAAOMAH, 0GYCAOB-

e 202 NeHHas BOKWSauFell EHCJOpOAa Ha OT-
o510 Ilpu paspaze
= BiNag B TennoBHRZenerne oGycAORNCH
= Reo6paTUMHME  TIOTEDHME,  OIIACKBAE-
82} 98- weMR  supaxenses (AH,  U”)I, a
> <<, | 7TAKKe [eHOHHsALMeN KHCTODOXa, Ha-
78 3 KONHBIIErocA B IPOLECCa 3apaxa:
zj/>< W= (143 — U 1" +
ot 143 V:F dPo,
RT dt
o/e,
7552 an .
¢ 42 84 gF 08 ce won Garapen yNOGED paccUUTHBATE
To dopMyhe
Puc.” 10. KITfJ repMeTH9HOrO GHKGAB-Eas- s P
MHEBOTO AKEYMYJATOPA (0 SHEPTHH K 1O ¥ Cun— Y, Cal,
EMKOCTH [ Y S SE——

e
>

Bect, C), ® Uy, — SAPAANAA eMKOCT: 1 MANPHMEHHE B m-M LIS, ChuUL—10

e 477 PaspANHOTO LKA,
TIO SHEPTHA B A-M LUK/

5
ueh S v
[

= -
uich 5 U'r'de
KO mo emxocts

4

x
N =—= 0
3

c, Sl'ﬁ
0

VisMegieue sapanioro Toxa B npegenax (0,15-0,3)Ca Waso BaReT Ha Yc H Nw.
CulyeHye TOKa sapana Ao 3rauetus menee 0,1C, Beger x cucrpoug YMERBUIEHHIO V¢

npu 3apana no zapaermA p HKA. Yeennsenne

TOKS SAMETHO Tjc TP BCEX TEMTH arypsx, YTo obhrcHAETCA

a O KaToIHOR

TONMPHERUAE IPH Paspsne (pm:. 10, xpuBse l~.9) Tpu mu. ommxo, tymecrun—
HO CHAIK2ETCS Ny B CEN3H cpenuero

yeHue Y PacTer C nonnu(e(-meu TeMOepaTyph, ONHAKO Ty numcr (pnc. 10, xpn-
Be 4—6). 1T naRHEE pex
HKA ¢ Tourn apenns TOKA ¥ Tenao-

pr H B
Gope YHCEA ONWTOB MOTYT MCMO/LSOBATECH METOXY IViaY ‘;ponamm SKCTIEPHMenTa.

u rusautomnoonlie.ruy



11. Momice conpommiecnke aKxymynsropa

TonubiM compoTusierned HKA sBisieTcsi KOMIJIEKCHOE COMPOTHB-
JICHHE, 3JEMEHTH KDTO[)OI'O NPEACTABJIEHH Ha 3IKBHBaJICHTHOH CXeme
(puc. 11). Ha 370fi cXeMe Rom-— OMHUECKOE CONPOTHBJIEHHE B CEma-
pPaTope H NOPax 3JEKTPoAOB; Cpe — eMKOCTH
JIBOHHOTO CJIOSl, BASAIOIWAACA XAPaKTePHCTH-
KOl NOBEPXHOCTH M KOHUEHTPAlluH afcopGupo-
BaHHBIX Ha 3JIEKTPosie YacTun; R, — BeJHIHHA,
ofparhast ToKy ofMeHa, KOTODanA SBJSETCH
Mepon HHTEHCHBHOCTH SﬂeﬁTPDXHMH'IECK()ﬁ
craany; Zy — Audd COnpoT
Bap6ypra, 3Haqenne KOTOpOro XapaKTepH-

3yet nputeM
Zy ~ DC/8. Pec. 1. IxemBanewsan

Takum 06p TOJIHOE HI cxema
HKA xapakTepnsyeT nocjaenHui ¢ TouER 3pe- HKA
HHS OMMUECKHX, HOJIﬁpHSﬂuHOHHHXH MaccoG-
MeBHEIX 3 BaxKHHM [ap POM, KOTO-
pOro, HanpHMep B Te‘lel-me CpOKa CJYHOE], MOXeT AaTh BAXKHYKO HH-
(OPMalKIO 0 MeXaHH3Me Jerpafanii BEIXOAHHX XapakTepHcTHk [31].
[TocKoAbKY OGHYHO MOJIHOE CONPOTHBJICHME OMpeAeNsercss AJfl aKKy-
MyJATOPa B HENOM, TO HEBOIMOXHO DAaCHpeleNiUTh ero o veK-
TPOAAM TOTO MAH MHOrO 3Haka. OBHAKO, Kak
clefiyeT H3 H3MEDEHHA TOJHOTO COMPOTHBJE-
HHUA OTHENEHHR 3JEKTPOAOB, SHauenus Zy #
Rou OOHMHO ONpPENENAIOTCA CONPOTHBJIEHHEM
OHD3, a snavernsi R, # Cpx ONHOTO NOpPHAKA
Zns OGOMX 3JIEKTPOAOB.

Texumxa nsmpeumz MOMHOIO COMpOTHRJIENNA CO-
'\ cToRT B a HKA

Lot

z,
2

[
[
i |
[
.

\ mus aunnuTyRoh SECROMSKD. MHHAMBOTST ¢ uactorof,

i OT COTHX TepUE RO NECATKOR KIMOFepIL

R Rutfy  Ananus UACTOTHHX CMEKTPOB BHXOAHOIO CHIHaJa WO~
Puic. 12. Tanuunan xpyro- SS0RCT TOCTPORTS KPYTOEYIO IHATPAMMY, T.e. SaBMHCi

Bas pmarpamua H
a- uonnm uBeTHECKkOrO

MOCTh TIONHOTO CONpUTHBJAERMA OT 4acTorH (pue. 12).
Ha pucynke mokasaHa Takke NPoUENyPA ONpEAENEHHN

CXeMH 3 KDYTOROR nua-

mum. C——qﬂnu-u Ahd-  TPaMMEL
dysaontara TnoaKoro

HHR

HKA, uomm Ollp!}.le:me H3 KAJODHMETPHUECKHK g
Mepeun, Hs (38)
HMeeM

Re==dWjdl,
PpaBEQ Ip: o1 {42 1 A-c)

T,
no ToKY aspnaa (paspsga).

3nanne axrunHoll cnc‘ra!llﬁlon.wﬂ CYWECTBERHO A npam-nm TAK KK 08+
dopu;

yre U=

soitzer Rpaay

sautormnonlie.s
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Fnasa eTopan
KOHCTPYKLMA FEPMETMHHBIX AKKYMYNATOPOB

12. OcHomnule TpeGosanmns

TepMeTHUHbIE HEKeJb-Ka[MHeBHE aKKyMYJATOPH CpeHMX raGapu-
TOB cOGHPal0Tea, KaK MpaBuio, B cOCYAax, MMElomux GopMy nwinHApa
HJIH NPAMOYTOJILHOR npnsuu Koﬂc'rpyxunn TepPMeTHYHOTO aKKyMyJas-
‘TOpa NOJIXKHAa, B NepBYIo Tb péa. Kdcaopoa-
HOro LHKJa, T. €. l'lOl'.'lOU,[EHPle KHC!IOpO,nﬂ B 33MKHYTOM obbeme.
B cpsau ¢ Tpe6OBaHMeM TepMETHTHOCTH NpH CGOPKE aKKyMyJsasTOPOB
HCNOJb3YeTCH TJOTHasi YNaKoBKa IVIACTHR H TKaHeBO# cenapalib.
Jns cBOGORHOTC TPAHCIOPTA KHCJIODOAA depe3 CemapalHio OT MNOoJO-
KHTeJILHOTO 3JIEKTPO/la K OTPUUATEIHOMY H CO3JaHHA PasBHTOH ABYX-
fbﬂSHDﬁ TPaHHIH pasfiejia XBAKOCTb — a3 KOJHYECTBO SJEKTPOJHTA,
BBOIHMOTO B aKKyMYJITOP, CTPOrO JEMHTHpYyercs. [IpakTnyeckn sech
3NIEKTPOJIHT B repue'mqﬂom aKKyMyJIﬁTOp? HaxoJuTcs B NOpax SNex-
TPOJIHEIX MaTpHIHHHA 3/1€K-
TposuT. TeM He Meﬂee nnorﬂan cﬁopxa Ila)Ke npH OFpAHMIEHHOM
KOJIHYECTBe 3/IEKTPOJIMTE TNOSBOJAET obecreunTs JAOCTaTOYHO HH3KOE
BHYTPEHHEE CONPOTHBJIEHNE AKKYMYasATOpa GRarolaps HaleXXHOMY
BJIEKTPOJHTHIECKOMY KOHTAKTy OTAEJbHHIX 3/IEKTPOXHMHUECKHX rpynn
H cenapaTopa. B HeKOTODHX THNAX aKKyMYJIATOPOB JUIA YCKOPEHHS

rasomnor HJIH AR y 9SJIEKTPHYECKOIO CHF-
Hl.ﬂa 0 NapuHalbHOM I8BJEHHH a HCrIO. o
TeNbHbe (KHCJOPOAHHE) 3MEKIPOAH, Hanpnmep uexrponu K3 7peRec-
HOFO aKTHBHDOBAHHOrO yrJisi.

13. dnextpoanl

B repMeTHUHBIX aKKyMyJsTOpax B KayeCTBe MOJIOXUTEILHHX 3JIeKT-
pozos B Go Be OH3 wmeTau. p
qecKol KOHCTPYKLHH. OHH H3rOoTaB B BOJAO-

nyTeM
ponHol aTMocdepe mpu Temnepatype 700—900°C mukesesoro nepoumr-
ka (KapGOHMJBHOTO HHKeAd), cmemaﬂﬂom © M3MeJbUYCHHHIM JIETYURM

TesieM, . B nosy-
waTes nucoxonnpuc’me (no 80 %) nnac’mﬂu € BHCOKOH 3/€KTpO-
TPOBOAHOCTLIO. BHy'rpn NJIaCcTHH WIH

MHKeJMPOBAHHAS PeleTKa, CyXaias 'roxoo'monou, c yuu(oM, BH-
XOASIMM 3a Npefens IWIACTHHLL. B mp
NOpbl METAJI i OCHOBH aaxncn
HHKeJsl yTeM MHOTOKPATHOH MOC/EA0BaTebHON nponm‘xn MUIACTHHB!
B pacTBODaX cOJel HHKENR H INEJOWH. Ocnonnuu npenmymecnou
TUIACTHH 3TOTO THMA HBAAIOTCS HX
XOpowast 3/IeKTPONPOBOIHOCTD # OYEHb Manoe Haﬁyxaﬂne B npouecce
SKCIIYaTalMH. YAeTbHOE AKTUBHOTO pHA/Ia B 3JIEKT-
POAEX STOrO THOA cocTapasier OKoao 0,4, a MO MaTEHTHHIM NAHHHM
moxer Outh ZoBemeHo A0 0,6—0,7 A-u/cm3. Onuako TPY/NOeMKOCTh
VSrOTORJIEHHS TAKHX a7€KTPOMOB AOCTATONRQ PHCOKA, & PACKOA HE-
> W - ! | “»
” rusauionmnoonlie.ru
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Kens 34 cyer Hem MeTaIIoKep # OCHOBH 1O cpas-
HEHHIO ¢ 3/IEKTPOAAMH, HE UMEIOLIRMH ee, yBeauueH B 3—4 pasa.

B repMeTHUHHX SKKYMYJATODEX CpelHHX raGapRTOB MOryT GhTh
HCIONB30BAHK TAKKE SMEKTPOAH JAMEJEHOR KOHCTpYKuMH. OHm npea-
crapastior coboft nabop samesell — IIOCKHK KOPOGOYEK H3 CTANbLHOM
JIEHTEL €

B HI maccoit. JTa-
MeJIH COeJHHEHB! Me)K}.ly coGofi ¢«B 3aMOK»
U CKPEIVIEHH MO KpasM CTaJbHBIMR pebpaMu,
cayKamump tokootsopamu (puc. 13). Tex-
HOJIOTRUCCKHA fpouece HITOTOBJEHRA BJeK-
TPOOB JNamMeJLHOA KOHCTPYKIEBH BEHICOKOMe-
XaHH3HPOBAH, @ PACXO/l HHKEJA IpM HX H3rg-
TOBJIEHHR JIEXKHT B mpeaenax 4,0—4,5r/(AX
X 1), 4TO NpaKTHYECKK B 4 Pasa MeHbllie, 4eM
PR H3rOTOBJIEHRR SJIGKTPOROB Ha Gaze wme-
Tal. IAHAKO Y. eMKOCT-
HBlE€ XapaKTepHCTHKR TaKuX 3JIEKTPOAOB He
npesumaior  0,22—0,24 A-ufem®, ut0 onpe-
Aensiercs GOJBIIHM YACJTEHBM BECOM 3JIEMEeH-
TOB_KOHCTPYKIEH,

DNeKTPONE MaMesEHON KOHCTPYKIMR 1O
p ¢ MeT HMEIoT
SHAEYMTENLHO COAbliee BHYTPEHHEE CONPOTHE-
sierne. Jins obecrieuenns TOKOCHEMA R yBeH-
YeHHs SNAEKTPONPOBONHOCTH B HX AKTHBHYHO
Maccy (rMADAT 3aKHMCR HHKeNs)) BBORMTCA
okouo 18 % rpadura. IloBHIIERHO BHYTpeH-
HEe CONPOTMBJICHHE ILIACTHE ONpENEIAeTCs
TAKXE HHIKOH CTENeHbI0 «OTKPHITHA» JaMedb-  Pre, lg. Buextpon  na-

PPOPRP

HOjt JEHTH, YTO JHKTYETCS BI)  MEIHO!
npexc " 1—peSpm; 2 pemens wn
14 namened

AKTHBHO MaccH B Npolecce SKCIMYaTalMH.

KpoMe NepeuHCJCHHBX, SIEKTPOAL! JAMENLHOK KOHCTPYKIHH RMEIOT
PAR LPYFHX HENOCTATKOB, 3ATPYJHAIOLIHX MX HCIOALIOBAaHHE B repMe-
Truneix HKA, B "acTHOCTR Xyamee B ¢ meTa,

CKHMH HCIONGI0BAHHE TOKa HA NONOKHTENHHOM SICKTPONE MPH 3a-
pAlle, 9TO MPRBOAKT K PAHHEMY BEUIEJEHHIO KRCIOPOLA, Pasorpesy H

pomMe Toro, 3Ha JILRHE 00t name-
HEHRs THAPOKCHNA HHKeNs B XOJle SKCIIYATAINH (Haﬁyxaﬂne) mxyu.me
¢ mor BOIH, p eHe

3/1eKTpoNIuTa B GaoKe snex’rponon.

B TePMETHIHRIX aKKYMYJAATOpPAX B KAYECTBE NOJIOXKHTENBHBIX MOTYT
6HTL BJIEKTPOAH, coboft
LME BHIUCYKa3aHHHX KOHCTpYKUwH. Tak, B aKKYMYJSTOpaX €MKOCTHIO
Menee 2 A-4 HCIOJLSYIOTCH, KAK NPABHJO, 3JICKTPOAM CETOYHOH KOH-
CTPYKLUH — BapUaHT JIaMEJILHOTO 3JIEKTPOAA, Y KOTOpOro B KayecTBe
BHeLIHel OGOJIOYKH BMECTO JiaMeJEHOfi JIeHTH HClOJIL3YETCs TOHKaA
HHKeJleBas cetka. B KopoTkop MiTorAf BKKYMYTATO-

[ J
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pax B bo. BE CJyZaeB HCIO. thonbropuifl sekTpos, npef:
crapasomuit cobofi TorkyIo (0,4—0,6 MM) MeraanoOKepaMMYECKyIO a-
CTHHY C TOKOOTBOJOM B BHIE HHKeJeBof (osbrn Tommuuoi 0,056 mMm.

OrpHilaTesbiHe KaIMHUeBHEe S/EKTPOXNH, HCMNOJb3yeMble B repMe-
1HYHHE AKKYMYJSITOPaX, KOHCTPYKTHBHO MOTYT OHTh OPOPMIEHE! aHa-
JIOTHYHO TIOJIOAHWTEJBHEIM C HCIOOJNBb30BaAHHEM B KauecTBe aKTHBHOFO
MaTepHaja OKCHAAZ /Y THADPOKCHRE KaiMusi ¢ HeGomelioh Robaskol
THAPOKCHIa HHKENH H TOBEPXHOCTHO-2KTHBHEIX BellecTB. Kpome
YKa3aHHBIX KOHCTPYKTHBHHX HCHOJIHCHHﬁ, OTpﬂllaTeJlbl-IHﬂ 3NEKTPOA
TEPMETHYHOIDO HUKENb-KaJMAEBOr0 aKKyMyJIATODAa MOXeT BHINOJTHATLCS
B BHfIe 3JeKTpoja p '0, BAJIb] ‘0 HJH 0
Tula 6e3 mMeTall. i1 ocroBH. I1T H3roTas,
HaHeCceHHEM aKTHBHOH MacCH Ha TOKOBEAYIYIO METaJJIHYECKYlo pe-
IIeTKy, Hanpecconkoﬁ NPOKAaTOM B BajlKax WJIH HaMasKOH NacTh W3
aKTHBHOA MaccH. Takne 3JIEKTPOAH oﬁ.nanaro'r MAaKCHMaJIbHEIMH yAeJb-
HBIMU eMKOCTHHIMH XapakTepHCTHKaMk (no 0,8 A-u/cm®), a TexHomo-
THA MX H3IOTOBJIEHHA NPH HaHeCEHHH MacCH NMPOKaTOM HJIH HaMaskofi
JEFKO MOARAETCH MeXaHH3alWH. OﬂHaKD CKOPOCTh Tra3omorsIOUIeHHs
¥ 3/I€KTPOAOB [aKO KOHCTPYKIHMH B 3—D pas MeHbuwe, ueM y MeTai-
JIOKePaMHYECKHX, 9TO CYLIECTBEHHO OCJIOXHACT BONPOC HCNOJb3OBaHBSA
HX B P€DPMETHYHEIX AKKYMYJIATOPAX B CBSI3U CO SHa‘IﬂTeﬂbHHM yBeJH-
YEHHEM paﬁuqero JlaBJIeHuA, TOpax ¢
3JIEKTPOAAMY TAKOTO THNa mpH 3apsge. C npyroﬁ c'roponu, TEXHOJIO-
THYeCKas MPOCTOTa M BHCOKHE yJeJibHhe €MKOCTHHE XapaKTePHCTHKH
He NOSBOJIAIT OTKASATLCH OT MX HCIOJBIOBAHMA,

Ilns oGecnedennst JOCTATOYHO Hane)xﬂoﬂ paﬁo’ru TaKHX aKKyMy-
JIATOPOR B TEPMETHYHOM BHAe Ges nedop COCY/IOB CTp:
¢ ofHol €TOp HH Th MPOLECe Ta30mor Kuc-
JIOPOAa 8a CYET Y H Kaj (uc-
noJb3oBaHue GoJjee TOHKUX l'l.'la(:TPlH) H BBE)IEHHH B KOHCTPYKLHIO
BCIOMOIaTe€JIbHBIX  3JIEKTPOJIOB, CﬂOCDﬁE‘I‘ByIOU-lHX HOHHMBAIHH Ia30-
06pasHoro Kuciopoaa, a ¢ IPYroli — yBEJHYATL XECTKOCTb aKKyMyJIsi-
-ropnoro cocyaa 3a CYeT BHTSKKH Pe6ED JKECTKOCTH Ha CTEHKax HJH
HC COCYZOB 1 $opmEL

14. CenapaynonHble MaTepwan

OCHOBHLIM HaSHAWEHHEM CenapaTopa B aKKyMyJsiTope SBJSeTcs
pasfenienue 31eKTPOLOB MPOTHBOMOJIOXHOTO 3HaKa NJf NpefoTBpalle-
HHAl IPOBONMMOCTH MepBoro pofa. ONRaKo B repMeTHIHOM aKKyMynsl-
TOpe K CeNapalHOHHOMY MaTEpHaJy NpebABIAETCH elle Pl TpeGoa-
HH#, oﬁyr.uunnenﬂux crenuduxof sxcnnyaraunn aKKyMyJsTOpa B rep-
MernyHOM BHAe. Hi b PTa KHCIODORA
or ATeJLHOTO a K orp My Tpes,

HHSL B KaUecTse cenapaTopa CPABHMTENBHO KPYTHONIOPHCTEIX MaTepHa-

s0B, C fipyroki CTOPOHH, B repMETHIHOM aKKyMyJifiTOpe Cenaparop

JIOMXEH BHIOJHATE €1e H POJIb SJIEKTPOJUTOCOAEPIKAIIEH MATPHIE B

06J1afaTh MPH STOM BHICOKOH mnpoqmnbno:ruo H XOpOIIMM IIleJiove-
[o) HOHHOTO H Fa30BOrO TpaHC-

nopra 06a3nBaeT NOAGHPaThH cenapamp on;eueneﬂnoﬂ qame Bcero

! - s
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GHNOPHCTOR, CTPYKTYPH. Kak mpapW/io, cenapaTop IepMETHYHOro aK-
KyMynSTOpa HSTOTABJIMBAETCS U3 CHHTETHHECKOR TKaHM WIM HETKAHOTO
TOJIOTHA Ha OCHOBE IUEJIOUECTOAKHX IVIACTMACC THNA NEPXJIOPBHHHAA,
na pommnena )
Ocrosrele TpeGoBaHHS, MpefbABIAEMbE K CeNapaTopaM ANA rep-
MB’I‘;WHHX axhymynmopon.

b B BOAHHX PacTBOPax UIEIOYA
c KDHueHTpauneﬁ 5 7 mosn/u. CenapauHOHHHI MaTepHal MPH 3TOM
BOJIKEH He TOJNRKO PaHATh CBOH

HO M He BHIEJIATL B PACTBOP LUENOTH HHKAKHX OPTaHHYECKHX coc-raa-
nmﬁmnx, CHOCOGHBIX OKHCAATECA Ha 1 OH3 np
a1ax Ci JNOJKeH Th CBOM Xa-
pampncmxn K He OKHCAHTLCH Takoke B YC/IOBHAX n.vm're:lbﬂoro KOH-
TaKTa ¢ seteio OHD npn
OxHceHHe NOBEPAHOCTH CEMapaTopa MM OPFraHHYECKHX coennnennn.
BHIEINEMHIX HM B NPOUECCE SKCILIYATAIMM B 3JEKTPOJHT, HEH3GeKHO
cBsi3aHO ¢ HeoGpaTHMHM DOTpeGieHHeM KHCJIOpOAa H renepaumeli CO,
B 3JEKTPOJIHT. IIpoTeKanne TakHX HeOGpaTHMBIX TPOIECCOB B repme-
THUHOM aKKYMYJIATOpE, NpeAcTanarimeM cobofi 3aMKHYTYI0 CHCTeMY,
BEfIeT B KOHEUYHOM HTore X pasGanancy ypoBHelt sapsikeHHocTH (cTe-
NEHKH OKUC/EHHS) 3/IEKTPOACS, 3arps3HEHHI0 MeKTponma KapGona-
TaMH H 3HAYHTENLHOMY VX, IKCIyaT
CTHK aKKYMYJSTODa.

2. Bricokasi o6bMHas NOPHCTOCTh, OfecredHBalollas yAepKaHHE
TpeGyeMoro KOJHIecTRa S/eKTposuTa. [IpH aTom cemapatop, Kak yKa-
3blBaJioch BHINE, JOJKEH MMETh CTPYKTYPY, o6aanaiomyio HeoGXomH-
MEIM COYETAHHEM I'a30BHIX H XKHAKOCTHHIX MOP.

3. Xopomwas cMaYHBAaeMOCTh 3JEKTPONHTOM, KOTOpPas XapaKTep-
3yeTcs ypOBHEM KalWJLISPHOFO MOJbEMa PACTEOPA LIEJOUH IO NOJIOCKe
CenapaTopa, OOTPYMkKEHHOH B 3JEKTPOJHT. BHCOKas CMauHBAaEMOCTH
CeNapalMOHHOTO MaTepHaja JOJKHA TapaHTHDOBATE MaKCHMAJbHO
paBHOMepHOe paclpefesieHHe 3JMEKTPONNTA B OOBeMe aKKyMyJIsTopa,
HECMOTPS Ha [MOCTORHHO AeACTBYIOLIYI0 CHJIY TSIKECTH, BelyHIyio
K CTEKAHHIO SJICKTPOMINTA.

4. Bucokan 3 SJEKTP npH
SJIEKTPOJIHTOM. :

Mpu paote B ycnosHMaX MAOTHOR COOPKH TONIMHHA M MOPHCTOCTH
cemapaTopa MOFYT CYIECTBEHHO M3MEHSTHCH, B CBA3H ¢ deM OyayT
3aMETHO MSMEHSIIBCA TaKue Phl, KaK IEJO! co-
HpOTHBJICHHE, TaJOMPOHRLAEMOCTL, KOTOPHE CHALHO SABHCAT OT CTe-
NeHH IJIoTHOCTH chopke. OnT TPOSIHOFO
ONpefessoNEero MIOTHOCTE CGOPKH, MPOBORHTCH n.vm KamJIOro THOA
cemapaTopa aJbHO C YUeTOM HYECKHX
napaMmeTpos, BAMAIAX Ha SICKTPHYECKHE H sxcnnva-raunonnue
XapaKTEPUCTHKK AKKYMYJSTOpa.

15. AuKyMmynsTopHum@ COCYyAsl
OCHOBHENMH -rpedonannmn K coCyny nJs rep!

L

CTeHOK, y aa-

wemol nsbnpuaum IpH AaBJEHHM, PASBMBAIOMIEMCR ® AKKYMYNATOpe OpH sapaie.

1) (SN ol N 29
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9vR TpeGoBamms AONKKH BHIOJHATHCA WPM MRHEMAJLHOY Macce KOHCTDYKURH.
O6HURO B Kaue TBC MATEPYaNa COCYAA § CIONBSYCTCH CTajb, M OFJa  HEPXaBCOLAs
crank B rtoM ciyuae ol COCYAa B M cce ZKKYM)JUSITOpa B 3 B CHMOCTH or raba-
PRTOB JIeXHT B Npeaenax 20 35 %.

Jlns coazaHRA HeoBXopuMONH ECTKOCTH CTEHOK WPSMOYTOJGHHR COCYfos 6ea
CYECTBeHHOTO YBONMNEHNs MBCCH 12 HAX HAHOCAT WYYeM BHTSNXKR pefpa JxecTxo-
cr Ilpm stom Kaxk caelayer A HEHX pic. 14 # Tabu 5, mp ¢unap u BHCOTA

BHTAHYTHX TodpoR  ONpEAeasioT
[T XECTKOCTH ( GHOK B 3HAURTENBHO
Gonwef cTenenH, YeM TONUIAHA
//’ ps Mareprana.
5 ZKKYMYJSTODOB  C  eMXO-
§ %5 8/|  cruo, He npeprnnaomet 7 10 A-g,
£l  samerHmA BRMTpHII B Macce YAa-
P!

7 = €TCS NOJYIHTH 33 CHeT ACTIONB3ORa-
7]t cocynos umammppuseckolt dop-
MH, i BoNbIIOR mecT-
q 00 2 J00 M@ gocTD CTEHOK NPR MANOR TO.JIA-

Prc, 14, Ocrarousas nepopmamus | cremox M MIOPHET2.
paaworo npopwas B Gymkim xestoumn, o S Pacers xomw S

a3apm b3
pasBuBaiOlLierocs B AXKYMYasTope IpH Saprae |y e b, nem oora
dopmyaa Jla aca
8 =kdP [o],

rae [0]—npezen npowHocTH MaTepHasa Cocyuz; k-— koshgHuRenT samaca TpotHO-
CTH, paBHE 2--3; P— naBnerne B axxymyusTope.
OmKHA

BLICOKEM Kate:
CTBOM CBApHMX EOB. CIeAyeT OTMEIRTH, UT0 BHCOKAs CMaVHBAEMOCTH Crali Pac

Puc. 15. Ysea repMeTRSanHR Puc. 16. Vaen repmetnsa-
TIPHSMATHYECKOTO  AKKYMYJIsi- UAM NHAHHAPIY CKOTC 8K
Topa. KyMyasTopa

f—Gopr; 9, 7 W9 AR 1 HEbe f—% wms, 3 ySnOTHL-
iyt 3—KDH ‘e 4 C ena Te b an DA ka uS Tomk-
¢ cyna; & whe k- MepR To  mavenans 8-
O U3 CMENMANBHOR pe INh; 6— CTeH (A cocy A

T yoka

TBOpaMI meNou, OCOBEIHO B Tex CAYHARN, KODAA CTalbhOR KOpUYC sKKyMynsropa
nox oTp BEIET X AOBOJILHO OHCTPOMY BHSIBJIE-

MH© TeuR uepes Me/blaMITHE CBHMM I TODH CBADHBIX BOB NyTeM REAMKAINK HY

pacyBopoM ¢enondraienna. Takol KOHTPQIL KAYECTBA CBAPHEIX LIBOB DeajH3yercs

Ra STane MSTOFOBJEHHS aKKYMYJIATOPoB. OAHAKO TOAB eNHe B NPOUELCE JJN ennHOM

Benplx HApocTC® cosell EA CBAaPHEIX WIBaX 38
78
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Ta6auya 5. OcHORNNE NapaMeTphl CTEHOK AKRYMyJISTOPHOTO cOCyAa

Ht;;:el;“'év"ffﬂ Toamuna crexwd, MM Tipoguas pespa Buicora rodpos, My
1 08 Tpanemns 20
2 08 Hoxyxpyr 24
3 1.2 Tpanenus 20
4 15 — piy
5 1o ITonyepyr 3.8
6 12 Toaykpyr 38
Tipumuesanue Uncao peSep ecTkooTi — 9, pasuep credku — 114 200 wi.
CHT MeAJCHHOTO Tepes wBa, KaK NPaBR/o,
H

Ha
HPH3HAKOM
)

5
£

nauGonee  OTBeT-

KpaiiHell Mepe OAHOro Ha3 HOMIOCOB
(ectr BTOpOi BuBefex Ha Kopmyc)

Puc 17 Ilpasmaraveckuit ax-
KYMYASTOP C YTOTGHHM 3JeK-
TPOAOK

1 — BXKyMyANTODBME cocya, 2 —
ysen YNnoTReRRs, 3— cemapatop,
- otpmrennit  onexrpos,

- IOToRNTGmNMA  sacktpon,
8 yrom wenomor e
Sotma

¥ He cumTaercn OpaxoBOTRHM

Prc 18 [lanwnmpuueckudt axxyuynn'mp
1 — HOROXHTEMLEMA  TokoOTBOL, 2 —
8~ cxofa xn;nam' £ YoTnremnad pes:

HTEALHL INERTPOL, 6 —

70, 7 — OTpHIaTenbBLA _ sdexTpoR, 8~
P A e oeyn

uepes BHTSHYTYIO HAH

coboit Gop!
EBapeHdyR ropnonuﬂy B Kpuume Hsonmmx 60pn» ©OT KODBYCa H [epMETH3aRUR TOD-

l'.."J'J' .

| 81
..
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foBREL ©_noMoltsio B sasop
Mexny GOPHOM K CTEHKON BTY/IKH YOPNOBHHH (pnc 15) Kmlc-rpymnn ys.nz ynaor-
HEHRA ZOIKHA GopHa BHCOKYIO
WHCTOTY OGpAGOTKR NOBEPXHOCTER, FPONCTAIOIIAX K PEIWHE. u BROMHE ONpeleNeHRyo
cTemenh CKATRR

bopmu nyTeM
3aBaJLUOBKH KPHUIKE B mpnyv: COCYIa C MCTONb3OBAHHEM TepMeTHZHPYIOmeR ¥ Hao-

e ap.) {prc. 16). Ha l(pH.IIII()’ UHJBRKAPATECKHX SKKYMYJ/ATOPOB, K4K OPABHAO, BH-
ROQHTCS NOAOKATEABHBI NONIOC, Ha KOPNye — OTPHUATE/bHER
HekoTophle TRAH AKKYMYJSITOPOB, B KOTOPHX MpPH ONPEAEERHHX YCIOBHAX, Ha-
npuMep NpPA (OPCHPOBAHHEX DPENHMAX 3aPHIA, umxeq- PASBHRATLCA SHAYATENBROE
Aannenpe, ZeficTAnA WM
RaBJeHEs, CAPHO © sapsga
WK Toka. Bt
1@ KPHIUKE SKKYMYIATOPA B BHAE CHLEMIIX WIH CTAUAOHAPHHX YSJIOB.
a puc 17 u 18 npencrasseHs paspess npmm1meumw B IWIHHLPHTCCKORO

HKI'K-111 u HKTI-35 npoubisi-

JIGHROFO BHITYCKA.

Inasa vperLs

DHCTUYATALIMOHHBIE XAPAKTEPMCTUIU
AKKYMYTIIYOPOB

16. OcoBesmocTn paborst
L] HHA

TepMeTHunBIA ﬂuke)mka}muesﬂn aKKymy:m'rop npencrannne'r

cobof SaMKHYTYIO 5JEKTP y, He
€ pHemHeH cpeaoli. B npouecce sapnna B 5Ty CHCTEMY BBOAMTCH He-
KOTOPO®  KONHMYECTBO OHepTHH,

1ig KOTODEA AKKYMYJIHDYeTCs CHCIe-
1 MOfi 3a CYET S/IEKTPOXHEMHISCKUX
7 npeoﬁpaaonanm& (oKHCIeHHE B

7% 7 BOCCT EKTHBHEX Mace
. 3 271eXTpoAoE. TIpn paapsize akky-
ol MyJHPOBAHHAH SHEPTHS OTIaet-
10 cs BO nenb. YIpu srom
KIIZ no sHeprum cocrabifier B

485 ] w0 'y’ ONTMMAIBHOM pexuMe paboTul

okono 70 %. Haburounasn suep-
Puc. 19. 3apnaHo-paspsjuHe EpupHe ax- Ml B KOHEYHOM MHTOre TIpeBpa-
KyMyJAA70pOB l.uae'rcn B TEMIOTY.
2. 8— uerep w4 KPHBHI®

epMETHYROTO AKKYMYJIATOPa Cy-
IMECTBEANO OTNIHNAIOTCH OT KPHBHX ZHAJIOrMIHOTO HETEPMETHYHOTO aK-
xymyasitopa (puc. 19). B uacTHocTM, CKAuOK HATIPSXKEHMS] B KOHIE
3apsifia, CBAIAHHLA C 3aBeplleHHeM 3apR}a L2 AMHEBOTO SIEKTPOLA K

= rusautornobileru




HA9ANOM BHJIEJEHHS HA HEM BOAODOAA, TOJHOCTHIO OTCYTCTBYeT HA
3apsfHON KPHBOR repMeTHWHOrO EKKyMyastopa. IlocnezHee oGycioB-
JleHO HajJuYMeM Ha KaJAMMEBOM 3JIEKTPOAE K KOHIY 3apsja aKKyMy.Ylﬂ-
Topa HEKOTOPOTO M3GHITKA HEe3APSKeHHOH AKTHBHOH Macchl, COCTOSIIEH

KajIMHs, B pea B MepMETHYHOM AKKYMYJISTOPE KHC-
P 0 IMKNIA, 0 nor KHCJIOPOLa, Bl
ne. ocs HA 3/IEKTPOAE, AKTMBHEIMH MaccaMu

OTlelﬂTeJleOI'O SJIEKTPOJA. I[enonnpusauﬂn KMMHEBOI‘O aJIeKTpoAa
'ﬂOTEHl.lHa.’la s.nex'rpona M BHACJEHHSI Ha HEM BOI{OPO}!E. Pa.sp;mﬁax
KPMBAA T€PMETHIHOTO AKKYMYJSTOPA NPOXOAMT HECKOJILKO HMXKE Kpu-
Bofi HerepmMeTmaHOro ¥ mMeerT OOJBIIME HEKJOH, YTO OGBACHSIETCH
6onee BHCOKMM BHYTPEHHEM COTPOTHMBJIEHHEM M3-38 MAJIOTO KOJWTeCT-
Ba 3JIEKTPOJIUTA H Cl'lel.l}lq)l‘l'-lECKl‘lM cOCcTaBoOM NOCJAELHEro.

O npeMMyIecTBOM  repMeTHTHHX
BKKYMYJISATOPOB NEpeN HETePMETHMHHIME SBJSICTCH TOJHAA FEpMETHI-
HocTh B TIpoOLECCE SKCIIyaTalMH, HCKMIOYalollas Bbll€/NeHne rasop R
NMaPOB IIeJIOYM B OKDYIKEIOULYIo CPeAy, UTO TO3BOJIAET PECTIONRATAThH
AKKYMYJISITOPH B HENOCPEACTBeHHON 6imsoctn Kk nioGomy mnpubopy

npu JoBoM HX B TIPOCTP ; OTCYTCTBHE BHAEJICHHS
oA T yeT B3p
Tepmernunoe b JOJHBKH B
KOPPEeKTHPOBKN COCT&BZ 3JEKTPOJIATA, CBOIMT Bee OGCNY:KMBEHKE K
TIpEATHCAHHOMY MHCTPYKIHeH Ip 38psiia | p ¥ mo3-

BOJIAET IOJIHOCTLIO ABTOMaTHIMPOBATH TPollece SKCILIyaTaImH, ofecre-
YMB KOHTPOJIb 3&PSAHO-Pa3pAAHOTO MpOLECCA TO ABTYMKAM HATIpSIKE-
HRSl, TOKA, TEMNEPATYDH B T. A. Kpome TOro, repMeTHsamus aKKyMys-

TOpa caabyio cocTaBa M ‘paLMH SIEKT-
ponuTa, yio JUIb ¢ Np BHYTPEHHHX HeoOGpaTuMbix
HCKJIIOYaeT b HAKONJIEHHS BPeNHHX NpHMecel

HEBHE B TIpolecce 3KCINTyaTANMH M CO3JEET YCJIOBMA ISl COXpaHEHMR
CTa6HIBHHIX 5/IEKTPHYECKHX XaPAKTEPHCTHK B NpOIecce SKCNYaTalHu
M YBelmgeHns CPOKa CAYKOH.

Onnako, XOTH repMETHUHHR SKKyMyJsTop TpeGyer npu sKcnayaras
MM MHHHMAJBHOO YXOJla, 5TOT YXOA JOJ/KeH GEITh AOCTATOUHO KBAJH-
¢unup Haxe cuy or OT RHCTPYKIMH TIO SKC-
TUIyaTalyM, KOTOpHe MOTJH OH OHTh HECYIECTBEHHHMM NpPH HCNOJbe
30BaNHH HETEPMETHYHOTO AKKYMYJATOpA, HenaGeHO NPHBEAyT K
BBHIXOAY TepMETHYIHOIO BAKKYMYJAATODE M3 CTPOS. HDSTOMY BO BCEX
Cayvasix SKCIUTyaTalHH FepMeTHIHWX AKKYMYJSTODOB K OaTapeit ua
HUX HeecooGPa3HO HCTIONB30BATh ABTOMATHUECKYE CDEACTB2 YNIpaBJe-
HHA, KOHTPOJSA K 3allKTHL.

17, € pabomn P

Crenndvveckhe yeaoBHs paBOTH 3JEKTPOJOB rEPMETHUHOTO aKKY-
MyJISTOpa ONpenensioTcs, B NepByl Ouepeln, OCOBEHHOCTSMH €ro KOH-
TTPYKInH, c 77 pgaTHsal

- 't L ¥ s
) B.B.Tu"ml‘uln lll-;kl ‘ll‘l\‘!“l'\
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ftuksa. OrpaHHIeHHOE KOMMMECTBO 37IEKTDOJIHTA, BOSMOKHOCTE Hepab-
HOMEPHOrO pacipenesieHus €ro no NOBEPXHOCTH 3JICKTPOAOB M3-32 CTe-
KaHMa moja ﬂeﬁ(‘.‘l‘Bl‘leM CHJIH THAXKECTH, HepaBHOMEDHOCTH B TJIOTHOCTH
cﬁopka, 3aMeTHOe MOBHIICHUE TEMIMEPaTypH B KOHIE 34pAfd, CBA3AH-
HOe C HOHH3auuel KHCJIOPOZlZ HA K8JMMEBOM 3JIEKTPOIE, B T. A.— BCE
9TO OKa3wBaeT CYIlecTBEHHOe BIMAHME Ha palOTy SIEKTPONOB aKKy-
MyJATOPA ¥ OTPAXKAETCA Ha €ro SJEKTPHYecKHMX XapaKTEepHCTHKAX.

ConocTtaBerre YAEABHEIX eMKOCTHHX XapaKTepHCTHK repMeTHY-
HEX ¥ HErepMeTWYHHX aKKyMYJSTOPOB ¢ AHaJOTMIHOM KOHCTpyKImMeH
SJIEKTPOZOB TIOKASHIBAET, YTO TeDMETHUHHe AKKyMyJATOPs HMeloT
Gonee Hu3KMe XADAKTEPHCTHKM B cpenheM Ha 20 25 %. ITopoGoe
PpacxoxneHne oupene.vme-rcs KOHCTPYKTHBHBIMU, TEXHOJOTHIECKHMH ¥
SKenJty siMu Tepmernunoro HKA. Kak yka-
SHIBAJIOCh BHILIE, JJIS oﬁecneqenun ycTofynBoll paGoTH aKKyMYJMATOpPA
B IepMeTHYHOM BHAE 3apAAHnasn EMKOCTL Ol'pﬂl.laTEJleOI'U aneKkTpona
JOJMHA GEITH G0/blle EMKOCTH TOJIOXHTEJBHOIO, C TeM YTOGH K KOHIY
3EPSAA NOCNENHEr0 Ha OTPMUATEJEHOM 9JIEKTPONE COXPaHAJCH elle
ONpefeNeHHHA 3aac HE3APAKEHHOTO AKTHBHOTO MaTepuana {OKCHAB
Kajpmusg), €ero moT 728 ¥ BLUIENCHHE
Bosopofa. Omsir TIOKaSHBAET, T50 STOT JaTAC EMKOCTH JOIKEH COCTAB-
natb 20~50 % eMKOCTR NOJOXKHUTENBHOTO 31eKTpoja. Takum 06pasom,
ecnm B HelrepDMeTHUYHOM AKKYMYJATOPe lUlil I.IOCTH)KEHHSI MaKCHMAJB-
HBIX XapaKTEPHCTHK M Hamly 0
AKTMBHOTO MATEPHANA CTPEMSTCH K MEKCHMALHOR Gnuaoc'ru emKocTedk
NOAOKHTENBHOIO W OTpHIIATEbHOTO SJIRKTPOAOB, TO B T'epMETHYHOM
AKKYMYJIATOpE B OTPHLATEJBHEIA SJEKTPOR 3aKNBALBACTCA KOHCTPYK-
THBRO-TEXHOJAOrnYeckuii 6annacr ua OKCHAOB KajMH#, 4YTO, €CTECTBEH-
HO, CH)KAET yAeNbHbIE XapaKTepHCTHKK.

TIpu sKCnAyaTauKK AKKYMYASITOROB Herepme'mqnoﬁ Konc-rpyxuuu
34pAaj BX NPOBOAMTCSH, KaK NMPaBHO, TOKoM, paBHbiM (0,2 < 0,3)
Tlpn Takol MJIOTHOCTH 3a8pPAAHOrO TOKA COSHAIOTCH YC/AOBUA AAA oﬁpa-
80BaHMS B AKTHBHOA Macce nmox{umwom SMEKTPOAA BHCIUMX OKCH-
noB mukens tvana y-NiOOH, or Jidg pas-
not NiOy,z0 1,85. DKCIIYaTHPYIOTCH rEPMETHUHbIE AKKYMYJSTODH HPH
TOKaxX 3apsing, e npesuuaomux 0,1 Cy. IIpu Takux Tokax obpasyercs
NPenMyUIECTBEHHO pNiOOH co crenenblo okrcieHusi NiOrs_y . Pas-
HHna B ypoBHe
3apaja. MBAseTCH. ONHOH n5 npuquﬂ norepu emxocTH npn repMeTH:
sanun.

B HerepMeTHYHOM AKKYMYnsiTOpe H3GHITOYHOE KOJIMMECTBO SMEKT~
PpHYeCTBa, cooﬁmaemoe npH sapaje Aas ofiecnevenns NOJHOrO sapana

HD, p KOHEuHOM WTOre DACKOAYETCS Ha pPASJONEHHe SJEKTDOJIATE
€ npeBpalletueV u3GHTOYHON 9/IEKTPUYECKON SHEPTHN B XHMHUECKYIO.
B repMermunoM akkyMyasiTope cOOOIMAEMasy HSGHTOUHAS SJEKTPHYE-
CKasl HePTHA B KOHEYHOM HTOre npeBpaIAeTcH B TCIUIOTY, YTO BejeT K
YBEJIHYCHHIO Temnepn'rypu BKKYMY.'U(TOP! B KOHUe 3apsla. ToBue-

HHE TEMNEPATYPH CHMXaeT a1 OH3 u cTeneHb
H. Takum o0p XapIKTep r-m AN TEPMETHUHOTO
“ FUSHUIomMonlie.ru



aKKyMyJIATOp# GoJlee HANPAKEAHHH TeIOBO! PEKHM TaKKe SB/seTcs
ONHOM M3 NMPHYMH CHIXKEHHSI eMKOCTR TIDH repMeTH3aIMH BKKYMYNSTOpaE.

CHiKeHMe eMKOCTH [pM TepPMeTH3AlMH CBA3AHO TAKME C PesKuM
yMeHbIIEHAEM KONHYECTBA 3JeKTPOIRTA B AKKYMYJISTODE, € HepaBHO-
MePHHM pacnpene/ieHHeM €ro M0 BhicoTe TIACTHH M CBA3AHHON € 9THM
HEPaBHOMEPHOCTBIO B YDOBHe 3apFKEHHOCTH PA3JIMYHEIX YUACTKOB
SNIEKTPOIOB, YTO HEM3GEXKHO BEAET K HEMOJHOMY 9apfAY SJEKTPOAOB.

18. B yporne

P 4 P

HeobxonuMum yciobuem, ofecnieunpaionun crabuineylo paboty
HHMKEJL-KAJIMHEBOTO aKKyMy/nAaTOpA2 B IePMETHYJHOM BHJE, HBJIAETCS
cTporas SJIEKTPOJINTa, TIpn HH3KOM BHyTpeH-
HeM CONPOTHBJICHMH COSIETH yCJIoBHs, TapanTHpyiouue GLicTpoe mo-
FIOEHYE KHCAOPOAA M3 Ia3oBoii (haskl. Yaanenve H3GHTKA SJeKTpo-
JINTA nepey repMeTuaaluleii B JKCITyaTallnsl aKKYMYJIATOPA B Tepme-
THYHOM BHJE NPHMBOAMT K K3BECTHOR noTepe eMKOCTH, AOCTuralomefl
B pane caywses 20—40 % ¢axtnueckofi eMKOCTH HelepMeTHYHOro
2KKYMyJATOpAa.

Onkoil u3 OCHOBHEIX NPHUKH, BEAYLMX K NOTEPE EMKOCTH TpH lep-
MeTH3alkR, fBIfeTcs HB YDOBHE 3apH-
KEHHOCTH SJEKTPOAOB No Baicote [15]. ‘B mpolecce Sapsja repMerny-
HOro HMKe/NL-KaAMMEBOTO AKKYMYJSITOPA HA NOJOMKMTEJNLHOM SJEKT-
posie BHAENsETCA 3HATMTENLHOE KOMHUECTBO KHCIODORa, KOTOPHA Mo-
TJIOIAETCS] AKTHBHHIMH MaccaMM KajMHeBOTO 3JIeKTPOLa 3a cueT
OKHCJIEHHSl METAJJINIECKOro KAJIMRA. CKOPDCTB TIpOIeCCA OKHACJIEHHS
KaJIMHS JIRMUTHPYETCS CKopocTblo Auddysmn Kucaopona us rasopol
¢aspl sepes muEHKY INEKTPOJNNTA K TIOBEPXHOCTH KAJAMMEBOTO SJIEKT-
p()llﬂ. B peaJibHOM BKKYMYJSITOPE B CBfi3H C NOCTOSHHBIM BO3}1€ﬁC’I‘BHEM
CHJH TFXKECTH PACMpefesieHNe 3JeKTPOJMTa IO BLICOTE SJIEKTPOJIHHIX
TOMMHEE TUIEHKH SJIEKTPONHTE
HA NOBEPXHOCTH naacTAN B BepxHefi uacTh OyReT MeHbIie, deM B
HukHeH. dta HEPaBHOMEpHOC‘I‘b OPHBOINT K YBeJHYEHHIO CKOPOCTH
nor. CTEMNeHy 38DSKEHHOCTR (yBean-
YEHHIO KOJIHTECTBa OKHCJIEHHOI‘O KMMHH) Ha BerHEH qacTH OTpuLa-
TeJIbHHX NJIACTHH MO CPABHEHHIO C HH3KHeR.

I[eno:mpnsaulm B KOHIe 3apsina Bepreﬂ QACTH KaJIMAEBOIO SJeKT-
pona 1‘33005PE3HHM KHCJIOpONIOM NPHBOAMT K CMEILEHNIO NOTeHIMana
9TOH 9acTH nJacTuH B CTOpOHY NOJNOKNTENBHEBIX 3HaYeHMH NO cpapHe-
HHIO ¢ HIXKHeH 4acThIo SJIeKTpoAa, noraomeHne Kucaopoia Ha KO’I‘OpOﬁ
3aTpyAHEHO HSGHTKOM BJIEKTPO/IMTa HA MNOBEPXHOCTM NJACTMH. Bos-

PasHOCT! JIOB HE& KOHIAX OT‘pﬂllETElleHx 3J1eK-

TPOAOB NPHMBOAMT K 'ﬂOﬂBJIEHIle B 9JIEKTPOJINTE 3JIEKTPHIECKOro noast

n COO'I"BeTCT’Blel.llEl"O JOB 'eNBHOI'O 3JIEK-

TpoNA B BepxXHefl YacTH B MOJOXKMTENbHYIO CTODOHY, & B HHKHeH — B

oTpHRaTeNbHYI0. DTO, B CBOIO OZepelb, rpuw,-‘m K HHTEHCHGHKALHH
v - ' 1§ “» .
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aapana fi vacTn ] 3a-
paAa HHXKHeH TacTH.

Takrm YaTallun Tepme-
THUHOPO AKKYMYMSTOPA TPANHEHTE noremma.noa no BEICOTE IJIACTHH
NPHBORMT K CHHIKEHMK) OGIIETO YPOBHA 3aDAMeHHOCTH AKKYMYJATODA,
TaK Kax OlpefefieHHEE YYacTKH SJIEKTPOAOB OKA3BIBAIOTCH HeN03aps-
eRHEMu, Kpome T0ro, IpajiyeHT MOTeHIMaNa N0 BHICOTE NPHBOAMT
K BOSPACTAHHIO BHYTPEHHETO CONPOTHBJCHHS AKKYMYJIATOPH, TAK KEK
XOpPOUIO SapfiKEHHHE YJacCTKM DPASHOMMEHHBIX 3/EKTPOAOB OKasbl-

BalOTCS P Ha Op TIO BHCOTE YYacTKax

B

600

300

Hyfign it Ay

Joer

so0t

ok

) & 3

Cy

Puc. 20. Paapss repMeT#HIROTO SKKYMYNATOPA B KOH-
ne cpoka cAyXOH ¢ KOHTPOJMeM NOTEHIWaJoB Mo
BHCOTE 2€KTPOKOB

! nonowuvensenl 3MEXTHOK, BEPKRRR WECTR, 2 — OTHUA-
TEMBMBUR AMEKTPON, BepXARS ACTE: I — MOAOMKTELHEG
BNEKTPON, KIOKAES 7aCT: 4 OTPRLATEMLMIN SNEKTPOZ,
BIMHAA ¥acrh; AC —NOTEDH eMROCTN UDH D3pRAE X0
1.0 B sa cuer

0 BHcoTE

INacTHH. 370 Takke NPHBOAMT K LONONHHUTENILHOA TOoTepe eMKOCTH,
TpE p TOKaMu G A MIOTHOCTH.
Paspsiniiie KkphBHe repMeTHUHOTO AKKyMYJATOPA € KOHTPOJEM
TIOTEHIMAJIOB M0 BbLICOTE IJACTHH, WIJMIOCTpHpYIOIHE IOCJHeCTBHA
P TR B YyPOBHE 3aps. M PasINIHBIX
YY2CTKOB 3JNEKTPOAOB, i cT POJINTa, Tped-
craBiiens! Ha puc. 20.

19. Brmsnme efKoro NUTMA HA

KoHeTpyrumst 1 TeXHONOrMs H3TOTOBNEHMS repMETHYHOrO AKKYMY-
Jn8TOpa 2ET D €MKOCTH OTPHU&TeNb-
HOTO 3JEKTPOAA WO O K eMKOCTR JIbHOrO, B CBASH
€ 4eM CMKOCT MOJIOMHTEJLHONO SJEKTPOAa OmpefiesseT HaKTHYECKYIo
€MKOCTh aKKyMyasTopa. Crnenpduueckue ycJoBHA PalOTH MEKTPOIOB
B IepMETHYHOM EKKYMYNATOpe, ONpefeiseMble peanusalueif B HeM
3aMKHYTOMO P 0 MMKNI3, 06y BO3-

U B yPOBHe 3aps. p
y4aCTKOB SNEKTPOAOB ¥ 3HAUNTENbHEIA DA3OTPeB AKKYMYNATOpa 3a
cueT HORH3ALMH ra3o00PasHOre KMCIOPOLa, w‘renmo_u(erocn Ha N0
® rusauionmoonlie.ru
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Pre. 21. Koadbrupent HCnosezopznus TOha Ha 3a-
psine OHD npu pasiHYEHX TeMmepaTypax
1—20C 2 30CI—40C; 4~50C

!

Av[C l

496

4 %

Yo W W @ %

Puc. 22, Bymsnne TeMmepaType Ha YPOBeHDL Saps-

xeHHocTH OH3 B SeKTPO/HTAX PASHOrO COCTABA

1 Tuomgonud pacrocp KOH: 2—1to xe ¢ xofaskod
ra

wb[ g Hg/Hg0) 2
w7 /./"
N )/‘ 1
s &fooarn
o ] w0 Z

Puc. 23. 3apanune aapakteprernnn OHI B smex-
TPOAATAX PAS/AYHOTO COCTABR

— 7-nag muit pactrop KOH; 2—1m0 xe ¢ pgoGasxoft
ot




JRHTEJIBHOM 27IeKTPOAE MpH II TYPH Be-
ZeT K 3EMETHOMY EHHs BHENCHHS

na OHD (puc. 21), n3MeHeHMIO KPYTHIHH 3ADSIIHON KPHBO, CHUKEHHIO
YPOBHS 3apsKEHHOCTH M OTAaBaemoH emkocTu (puc. 22). BrepeHne
B 3JIeKTPOJIMT €[IKOTO JIMTHS, KOTOPHIH RHTEHCHBHO COpGHpYeTcs akThB-
noii Maccoft OHI, cylllecTeerHo TOBHUIACT TepeHanpsKeHne BHene-
HHA KAC/IOPOAA M MO3BOJIAET NOAHATL YPOBEHL 3apsAKEHHOCTH. Buns-
H¥ME eNIKOTr0 JIKTMSl HA €MKOCTHHIE XAPAKTEPHCTHKH MNOJOXKHTeJbHOrO

Tafauya na (mB) » yposued
upmennnun or 10 no 100 %
‘Teuneparypa, °C Bes noBamxk LiOH c ,;’22.'::"_-3‘.,';‘,2"-

20 80 130

40 35 %0

a0 10 70
3JeKTpoAa SIPKO npu pATY-
pax (puc. 22). Vi prTHSHH fi  XapaKTepHCTHKH,

cpasafHoe ¢ AOGaBKON €AKOrO JHTHS, BENeT TaKiKe K 3aMeTHOMY
CHHIKEHMIO NOTEPh EMKOCTY MpH
ale repMeTH3alluH, OGYCJOBJIEHHHX
2 7 TPANMEHTOM NOTEHIMANA TO BhH-
core nnacteH. Vs naHHmX, npu-
Py Ha puc. 23, cuexyer,
4 4TO NPH NONHOM sapn).le yaacTka
2) TUIACTHY,
aall g NONOKHTEbRBIA no'reﬂunan yus-
CTOK [UIACTHMHHE, MOTEHIMAN KO-
4 TOPOrO cMelleH B CTOPOHY OTpH-
” ) ] Gursw UATENBHLIX 3HaueHndt Ha 30 MB,
3apsnmrcs Ge3 JMTHA B SieK-
Puc. 24 Brusmme moGzein LiOH ma ew-  Tposmre na 10—20, a B ajeKTpo-
XOCTh IEPVETHSHOTO HEKEAb-KAJMMHEBOTO  jyte ¢ noGapKoll eAKOTO Jn-
BRKYMYARTODA Tig—Ha 60—70 % cpoeit dak-
1—42' 2—21 1 8—10 & £— Ges xoamkm
THgeckoRt emxocTH. Kpome Toro,
clefyeT YYMTHBATb, YTO Pa3HHIA B KPYTH3He 3EPAJHBX KPMBHX IO-
JIOXKHTENBHOrO SJEKTPOLA B SJEKTPONIMTAX, CONEpPIKAlllX H He COuep-
KaImux Jwruk, 3EMETHO YBEJIMYMBAETCH ¢ NOBHILIEHMEM TEMNCPATYPH
(ra6a. 6).
Takum o6pasoM, BBEACHHE @KOI0 JMTHA B IePMeTHEHHH aKKyMmy-
AATOP AOMKHO 38METHO COKPAaTHTh NOTEPH eMKOCTH NpH TepMeTH3a-
1M, TIOBHCHTE YAeNsHHE XaPaKTepucThky. TIpuBelieHHbE NOBONL HE-

TIARHO NAITCS TepMeTHUHHX
HUKeJIb-KE[AMUEBBIX 2KKYMYyJATOpPOB, HE COJlepKalkX JIHTHA, nocje

B HHX AO3HUp (] enxoro autva (puc. 24).
Xon mpenc

T KDHBLX OOy eH
oxcnepumenta. [logneanas cocrosna BDlBBiﬁrHHH B aKbyMyJafiTop,

= FUsauionmoonlie.ru



OTGOPMAPOBAHHHA B KamMeBOM SJEKTPOJNTE, TEDEA Er0 TepMeTH9a-
uuefl ONpeleNeHHoro Ko.nuqec'rsa €NIKOTO JIHTHS. Ylocielyionee LK~
y JEHWI0 JIHTHS B
o6beme ax(xymy.unmpa, aycOPOIMR JMTES akTvBHON MACCOR MOMONKH-
TEJBHOTO HMEKTPOAR ¢ YIOIAM x
snekrpona. Kak NpaKTHKA, €[IKOTO JIMTHS
B repMeTHUHOM HHKelb-KaJMHEBOM aKKyMyJsaTope, Heobxomumoe Aus
oObecrieyernsi MHHMMAJLHOH [OTEPH €MKOCTH TPH repMETHIalMH H
CTabubHEIX npu P ROJMKHO JIeXaThb B
npexenax 0,3—0,4 r na 1 A-u ¢ off eMKOCTH,
B yKH3aHHHX TDELeNaX NO MEPE YBeTHUEHWA HOMHHAJEHOR €MKOCTH
akxymyasTopa ot 10 g0 100 A-u.

20. MU pasTep P
¢ of KapMmus
KagMuesuili aeKTpon, H3r # ¢ uc aKTHB-
HOJt MacCH K3 OLHOrO OKCmAaa H.’lH TMPDKCMH Kapmnf, ﬂOC‘I‘BTOqHD
BHCTPO TEpAET CBOM mEp p npu P
BaHMM B CBHA3H C YKpPYNHEHneM KpHCTﬂJI.'lOB KagMusi u yMEHb]J.leHPlEM
paboueit H TIpR 3/IEKTPOTEPEKPHCT AN
danun aKTHBHOR Macchl B XOHe HHUK-
noe. C HeJBI0 3aME/INIeHusl 3TOro nponecca CTBOHJIHSH“HH XapakrTe-
PHCTHK B Macey Ki 0 3, BBOAST B Brie A0~
GaBxu He6onblnoe KOJTHYECTBO rﬂnpoxcuna HUKeJs H TNOBEPXHOCTHO-
Macso, donar Harpas,

KAPBOKCHMETHILENIIONC3E W T. A.).

CopepxaHue HEKeNs B AKTHBHOA Macce He NPEBHINAET OOHMHO
3--5% conepxanug xanmus. OZXHEKO Ipu HSTOTOBJEHWH MeTassio-
KepaMHMyecKHX 3SJIEKTPOJIOR NyTéM NPONMHTKH OCHOB H3 CNeYeHHOro
HUKeJIeBOro NOPOWIKa B PACTBOPAX XIOPHCTOTO KajMHA KOJMIECTBO
JIBYXBAJIEHTHOMO HMKeJS B 4AKTUBHOR MACCE 38METHO BO3DACTEET W AO-
CTHrgeT, ecJR He NPMHEMaTh CuenuManbabix mep, 15- 20 %. Hpn 3KC-
ANyaTalHH TAKAX SIIEKTPDIIOB B COCTaBe TepMEeTHYHRIX AKKYMYJIATOPOB
B xone P Macce 06pasy RHTEpPMETANIR-
TecKoe N\5Cd 2. O yK JH-
Aa TIPHBOJMT K BO3HMKHOBEHMIO Bmpoﬂ TJIOMANKHA HA paspnnnoﬁ KpR-
BOH PepPMETHUHOrO aKKYMyasTopa, CMemeHHOH B cTopony 6oylee HUBKHK

HanpAxenus npumepHo Ha 200 MB. Jlasmne o6/ o6pasosa-
Hpm y 0 crnaaBa Guam 1p B pabore [13].
To oTum naHHBIM, NosbieRmo ciapa CNOCOBCTBYIOT, KpoMe M3GHITKA
COEMHERMH HMKENs, 3aPSNN NPH TIOBHIIEHHEX TEMIEPATYPAX M BHCO-
KOt KOHUEHTPAIMM MeJOYn. ITH YCJIOBMS B NOMHOM ofbeMe peaim-
3YIOTCA B IePMETHIHOM aKKYMYJISTOPE, TeMNeparypa KoToporo, ocoben-
HO NPH MHTEHCMBHHIX DeXAMAxX SKCIMyaTauH®, Ha 5—15°C npeBn-
lWaeT TEMNEpaTypy OKpyxkalomed cpelnl. B peaNbHEX repMeTHIHHX

HBKKYM. P ajuna npn
UHMKJMPOBAHMH AKKYMYJSTOPOB Ha ypoaHe 3aps
Tipn Manoft raybure paspsmos [21]. L+

rusautomnoonlie.ry ®

|
LB R .



O6pasosanue cnuaea NisCds noxtsepxssercs RAaHHEIME PeHTre-
noc-rpyx-rypﬂoro aHanu3a (pnc. 25). Tpanchopmauus paspnnﬂoﬂ
aKTHB-
HDM macce xanmnemm 3MEKTPOAA NPHBOAHT K sﬂaqmenmoix notepe
EMKOCTH DM Pa3psiie aKKYMYJHTODOB O Hamnpsukenusi okoso 1,10 B.
Tlpu 5TOM HaxONJEHHEe MHTEPMETAAMNAA B AKTABHO# Macce Npowc-
XONHT TIOCTENEHHO H B COOTBETCTBUHM C STHM COKDAllaeTcsi JJIHHA Nep-
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Prc. 26. Pentrevorpammy MerailIoKePaMHYIECKOro Kam-

MHEBOIO 3JEKTPOAR

f  no rayGokoro paspana, £— moche riySoKOro paapaaa
BOft TIJIOWIAKE HA PaspsaHOf Kpusoif. Takas ToTeps He SABJANETCH He-
obpatumolt. [lpoBesenne rayfokoro paspaga R0 Hanpskenus 0,8—
0,9 B npHBOAMT K Pa3pyIIEHHMIO CILIaBa K BOCCTAHOBJIEHUIO paapsumon
XAPAKTEPHCTHKH aKKyMmynsTopa (pmc. 26). IIpH cHCTEMaTHUECKOM
IYK/IMPOBAHMN aKKyMYyJsitopa ¢ paapsiioM o 1,0 B obpasosanus
CIUlaBa NPAKTHYECKH He Np Vi obpaso-
BAHHA HHTEDMETA/NIHAA MOXKHO LOBHTHCA CHUIKEHHEM CONepIKaHHA
HEKeJst B aKTHBHON Macce. C a7off Uenbi0 NPOMHTKY HHKENEBBIX Me-

T8, OCHOB T B PACTBOPAX XJIOPHCTOTO KaJAMHS
B KOHTAKTE C MeTa/lHuecKHM KazmueM [18]. B stoM cuywae mckiio-
4aeTCA KOpp OCHOBH H HUKensi B AKTHBHOH Macce
MOXeT JIEHHO B PACTBOP, HCTIOJb-

syeMmHfl /1A NPONIMTKHE, onpe.ue.neﬂﬂoro xonuuecTBa conefi Hukend. On-
HaKO, K&K NOKA3LBAET ONHIT, U B 3TOM clyuae IpA JANATENBHOM LHKJIH-
POBaHMH COREpIKaHHe HHKeJs B aKTHBHOJ Macce MoCTeneHHo pacrer
H MOXeT AOCTHraTb HECKOJbKHX MPOLEHTOB MDH HaYyaabHOMH KOHLEH-
Tpamuy 0,2—0,6 %. O‘KEBPUIHO, B 06pasoBaHMH CILIaBA MD)Ke‘A' Y4acTBO-

BATh HUKEb OCHOBHI, upa Tay
BO BPeMsA P T B THOR
Jle,uye'r OTMe'l‘Hle uTO cnjiaBa 3ua! HO Gosee

BEPOSITHO B aKTHBHHX Maccax, NOJY4EHEHX COBMECTHHIM OC2XKREHHEM
BT UNE
® ruUsauionoolie.ru

-



rusautornobile.ru



