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TOCYJAPCTBEHHBIN CTAHJAPT POCCHIICKOM OEJEPALIUM

QJIEKTPOJIMT /i1 OTKPBITBIX
HUKEJb-KAIMHEBBIX AKKYMYJIATOPOB

Electrolyte for vented nickel-cadmium cells

Ilara senesms 1996—01—01

1 OBJIACTb PACITPOCTPAHEHMA

Hactoguumii cTaHmapT pacnpocTpaHsIeTcsl Ha JIeKTPOIUTH M MX KOM-
MTIOHCHTHI, HMPUMEHSAEMbIE B OTKPHITLIX HHUKEIb-KAIMHUEBLIX aKKyMYJISTO-
pax.

OTH 2EKTPOJINTHI UCTIONb3YIOT:

WId 3a1MBKH aKKyMYJISTOPOB, MOCTABISEMEBIX He 3aIUTHIMH 3JIEKTPO-
JUTOM;

IUIS1 TIOBTOPHOM 3aJIMBKH aKKYMYJIATOPOB, €cliv TpebyeTcs 3aMeHa 3JIeK-
TPONUTA;

WIS OOMWBKHW 3NEKTPOINTA, €ClU paboyuMil 3NMeKTPONUT HyXIHaeTcs B
NOJIMBKE BONOM, HO He obeciiedeH orpeneJIeHHBIMM PeKOMEHIALMSAMU N3~
TOTOBUTEIA.

2 HOPMATUBHBIE CCBUIKH

B nacmoswem cmandapme ucnonv3oeana ccoiAKa HA cAe0VIOWUU CMan-
dapm:

TOCT 9285—78 Kaausa eudpam oxucu mexnuweckuii. Texnuueckue ycao-
aus.

3 OBBEKT CTAHJIAPTA

HacTosiiumii cTaHgapr ycTaHaB/IMBaeT COCTaB MPUMECH U CBOMCTBA 3J1€K-
TPOJINTOB ¥ X KOMIIOHEHTOB, a TAKXKe OrpelesieHUs TpeboBaHUI 1S HUX
TpH OTCYTCTBUH ONpele/ieHHbIX PeKOMEHAALMIT H3TOTOBUTES.

H3ananue oduumaibHoe
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Zonosnumenvrvie mpebosanus, ompaxcarouue nompesGHOCMU HAPOOHO20
x03a1cmea, Habparsl Kypcueom.

4 OIIPEXAEJIEHHA

41Knaccuduxauumg npumMecei

IIpuMecn xraccubUUUPYIOTCS B COOTBETCTBHM C MX BO3AEHCTBHEM Ha
OONrOBEYHOCTh aKKYMYJIATOPA U €T0 XapaKTePUCTUKU U He HONXHEI Ipe-
BHILLIATh 3HAYCHUH, YKa3aHHHIX B Tabnumax 1—4:

BpeIHble — OKa3HIBAlOT BpeHOE BO3NEHCTBYE Ha paboTy aKKyMyJIAaTo-
Pa ¥ 3KCIUTYaTalIOHHBIE XapaKTePUCTUKI U BRI3RIBAIOT HeobpaTiMoe yXya-
LICHWEe IapaMeTpoB aKKyMYJIATOpa;

MCEHee BpelHbBle — IIOHMXAIOT 3KCILTYaTAllMOHHHIE XapaKTEPUCTHKH M
(WIH) DONTOBEYHOCTh AKKYMYJISITOPA;

6e3BpenHble — HEe BIMAIOT Ha NOJTrOBEYHOCTb aKKyMYyJATOpa M (Mim)
SKCIUTyaTallMOHHbIE XapaKTepPUCTHKM.

42 3anuBaeMHH 3NEKTPONHUT

OJEeKTPOIUT, UCTIONB3YEMEBIN IS 3ATUBKM HOBBIX OTKPHITEIX HUKEJb-
KaJIMMEBEIX aKKyMYJSTOPOB Iepel SKCIUTyaTalueii.

43 Pa6bouyuil 3IEeKTPOAUT

OJEKTPOMUT B paGOTAIOLMX OTKPLITHIX HUKEJIb-KaIMHEBhIX aKKyMYJisi-
Topax. OH OTIMYaeTcs IO COCTAaBY OT JIEKTPOIMTOB I 3 IMBKM M 3aMe-
HBI YBEJIMYEHHRIM COAEPXaHKeM THOKCHIA YIJIEPoIa B pe3ybTaTe Morjo-
LLIEHHUS €TO U3 BO3AyXa ¥ IPUMecei, BRIIeTaIBaeMbIX U3 aKTUBHBIX Macc
aKKyMYJIATOpa.

44D 1eXTPONNUT ANA 3aMeHH

DNEeKTPOJINT, UCNONb3YeMbIH 1151 OTKPHITHIX HUKeTb-KaIMHEBBIX aKKY-
MYJIATOPOB IIPH NMPEBLILICHUH B paboyeM 31eKTPONUTE JOMYCTUMOTO TIpe-
niesia IpuMecen.

5 IIPUTOTOBJIEHUE 3JIEKTPOJIMTA

OJNeKTPONINT FOTOBAT pa3baBleHHEM TEeXHHYeCKM YMCTOrO pacTBOpa
IrMIpOKCHIa Kanus 6ojee BRICOKOH KOHIIEHTpalH OYMLLEHHON BOALI MU
PacTBOpPeHHEM TBepIOro FMIPOKCUAA KK B OYMLLIEHHOH Bole.

I'pu HeoOXOOMMOCTH AOMXHBI OBITL BBEIEHBI 1O6ABKH, HAIIpUMEP THI-

POKCH] JINTHUA, B COOTBETCTBMH C MHCTPYKILIMSIMH U3TrOTOBHUTECIA.
[IpuMeyaHue — [Ipu pacTBOpeHUH B BOJie TBEPIOTO TMAPOKCHIA KATHA HYXHO
€o6TI0NaTh KPaiHIOK OCTOPOXHOCTD, TaK KK BHAENAETCS GOMbLIoe KOTHYECTBO Teria.
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OdYeHb BaXHO, YTOOH TBep/Iblii THAPOKCH] KANUS Bce BpeMa NoOaBIs -
cd B BOOY; Heab3s N00aBJIATh BOAY B TBEpIBIA rmapokcua Kanud. MHCT-
PYKIIMH H3TOTOBHTENS aKKyMYIATOPOB ROJIXHEI ORHITH TOYHO COOMIOAEHH.

IIn9 IpUTOTOBJIEHHS 3MTEKTPOTHTA METOIOM PacTBOPEHMS I'MAPOKCHIA
Kalid B Bojie JOMXHEI OBITH MCITONB30OBAHKI TONBKO COCYARl, H3TOTOBICH~
HEIe M3 CTany WIH IAacTHYSCKOIo Marepuana, Jydiile nonuatwieHa. Co-
CYZBI JOJIXXHH OBITh YCTOWYMBHEI K BO3ACHCTBHIO THAPOKCHIA KATHUS M TEM-
nepartyp ao 100 °C.

51 Tpe6oBanua K rugpoxcuny Kanusga (KOH),
NOCTaBIAEeMOro AJNd MPUTOTOBICEHHUA 3NEeKTPpo-
ATUTOB

DIeXTPOINUT TIpelcTaBisgeT co0oi NMpo3payHbi pacTBOp T'HMAPOKCHAA
kanua (KOH), obnanajonmii cHIBHEIME IIENTOYHBIMH CBOMCTBaMM, Oes
3anaxa. He moxapoonaceH. He BapruiBoonaceH.

MaccoBas nois TMAPOKCHIA Kaius, BelpaxeHHas xak KOH, momxHa
6uITH He MeHee 85 % B TBepIOM COCTOSHHMH M He MeHee 45 % B XUIKOM
COCTOSIHHH.

Ta6anual — Codepucanue mpuMecelf B THXPOKCHIE KalHs

Konyenmpayus npumecu, ne 6aree
Knaccuduxayus He 06 ue
npunmecell npuvecu Mr/xr ur/ma?
sk Zn 20 15
Bpenxnie Mem Cu 5 4
Xnopuns KCl 200 150
XKeneso Fe 20 15
Menee Ceuten Po 5 4
BpENHHE Kambimit Ca0 50 40
Maruui MgO 50 40
KapGonam K,CO; 1 % (mo Macce) | 0,5 % (110 Macce)
Harpuit NaOH 3 % (mo macce) | 1,6 % (1o Macce)
ATIOMEHHNK Al 20 15
beaspeminte Cynbats K504 100 75
Hurparst KNO; 50 40
CrmkaTH Si0, 150 120
INIpuMevaHud
1 B HOpMATBHEIX YCIOBHAX YKa3aHHHIH ypoBeHb WIS GONBIIMHCTBA ITHX IpHMeceit
penko Berpedaercs. [ToaToMy pekoMeHIyeTcsa MPOBEPATH COAEPXaHMe TONBKO THAPOKCHIA
KaJlusd, XITOpHUAa ¥ Xefe3a, eCIH HeT MHKIX PeKOMEHIAIMH U3TOTOBUTENA.
2 Jlonycxaemcs npumensms 043 npuzomoeneHus anexmpoauma 2udpoxcud xarua no TOCT
9285.
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52 TpeboBaHug K BoAe, UCNOAb3yeMOW OAH Io-
TABKH U IPUTOTOBINECEHNUSA 3NEKTPOIHUTOB

Tab6auuna 2 — TpebopaHud K Boje

Io";"'fu"g; ‘:’:s“"" Haumenosanue noxazament navenue
BHeurHuH BHI YHCTHIH M Mpo3pay AL
BopoponHmii nokaszatens pH 5-—-9
DneKTponpoBOAHOCTE Npx 20 °C
CBEXE[PUTOTORTEHHOM <10 MxCM/cM
Tocjle XpaHeHHs <30 MxCwM/cM
Cyxoit ocTaTok 20 mr/mm?
Bpennsie Xropuasi B mepecuete Ha KCl 20 mr/am?
Keneso 10 mr/am?
Menee Katbuuit 8 nepecyeTe Ha CaO 15 mr/mM3
BpeHHE Maruni#t 8 nepecyere Ha MgO 15 mr/mM>
CynsdatH B nepecyere Ha K,S0, 20 mr/nm3
Beaspennie CwInKaTH B lepecyere Ha SiO, 2 Mr/mM?
OxucageMulil yriepox B mepecdere Ha| 30 mr/mM?
KMnO,
IIpuMedaHue— B HOpMATBHEX YCIOBHAX YKa3aHHHI YPOBEHS 1A GONTBLINH-
CTBa 3THX NpuMeceii peako Berpedaercd. [ToaToMy pekoMeHayeTcs MpoBepsATh TONBKO pH,
3JIeKTpONIPOBOHOCTS H MOJTHYIO PACTBOPHMOCTh TBEPIKIX IMPUMeceis.

53 Tpe6oBaunus rnapokcuga antua (LiOH, H,0),
HCNMONb3yeMOTO B KadyecTBe 1O00GaBKH O19 NPpUT o-
TOBNEHUSHA 3NCEKTPONUTOB

MaccoBas nonsd rupoKcuaa THTHA, BEpaxeHHas Kak LiOH, nomxHa
OLITH He MeHee 52 % B TBepIOM COCTOSHUM.

Ta6nuua3 — CogepxaHne npuMeceif B THAPOKCHIE KaTHA

K duxayus np i Haw wue npumecu O603HaqeHUe Conepxanue Mr/xr
Bpenuue Xnop LiCl 100
Mexnee Keneso Fe 25
BpEIHEIE KapGoHarn Li,CO; 2 % (110 Macce)
Hatpuit NaOH 0,4 % (mo Macce)
BesBpenHtie CynbdaThi Li,S04 150
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6 TPEBOBAHUA K DJIEKTPOJIMTAM LI 3AJIMBKHU A 3AMEHbBI

CocTaB M INIOTHOCTD 3JEKTPOIIMTOB, HCMOIb3YEMBIX B OTKPHITHIX HUKEb-
KaIMHMEBRIX aKKYMYJISTOpaX, YKa3biBacT U3rOTOBUTENb.

ONeKTPONUTHI, UCIIONb3YeMBIE IS 3AIMBKH M 3aMEHBI, JOJIXHH OBITH
YUCTHIMH M CBOGONHHIMH OT TBepOLIX npHMeceii. OHH AOXXHBI OHITHL
MONY4eHH! H3 XHUIOKHUX BELIECTB WM PAacCTBOPEHHEM TBePAELIX BeLECTB B
BOJ€ B COOTBETCTBMM ¢ TpeboBanmsamu 5.2. IlnotHocts mpm 20 °C
peryiuMpyeTcsi B COOTBETCTBUM C MHCTPYKLUMAMM M3TOTOBUTENS. B Takmx
3NEKTPONUTAX COAEepPXaHNE IIPUMeCe He JOJIKHO NpEeBHIATh 3HAYCHMIA,
NMpUBEACHHLIX B Ta0bnMue 4.

Ta6anuna 4 — CogepxaHue npuMeceHt B 3/IEKTPOIHTaX I 3JIHBKH M 3aMEHH

Kraccuguxayun Hausenosanue O6omavenye Konuenmpayus,
npumecell npumecu Mr/am?
Iyux Zn 8
Bpeminie Mens Cu 2
Xropnast Ka 100
Kerneso Fe 17
CauHel P 2
Menee Kambimit Ca0 50
BpeIHNIE Maruuit MgO 50
KapGoHarh K,CO3 7500
ATOMMHMIH Al 8
BeaspenHure Cynpdatn K,S0,4 800
Hurparst KNO; 100
CwmixaTH $i0y 100

NMpuMevaHus

1 DTH 3HayeHHS JeHCTBNICILHHN UIF 3JeKTPOJAMTOB IVIOTHOCThIO oT 1,18 no
1,25 xr/mm3.

2 PexoMeHzyeTcss mpoOBEpATH TOJNBKO IUIOTHOCTH, OOllee COJepXaHMe LIeNIOYM
(KOH+LiOH), kapGoHaTH, XTOpHIKl U Xene3o.
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7 ®PUINYECKME U XMMHUYECKME TPEBOBAHMA K SJIEKTPOJIMTY

71II10THOCTL 3N€eKTPOJAHUTA

Ilpu 3KcrayaTaliy Ha IJIOTHOCTD 3JIEKTPOIMUTA BIUSIOT:

comepxaHue MPUMeECeH, T. e. colepXaHue KapOOHATOB, YBEIUYMBAIO-
LIMXCSA B Mpoliecce SKCIUTyaTaLUMY;

pacxoli Boabl IpY Tiepe3apsage (BhlAeJeHMe rasa);

CTelleHb 3apsDKEHHOCTHM (IUIOTHOCTh CETKa YMEHBIUAaeTcs BO BpeMs
3apsafa B pe3y/bTaTe BhICAMBIICHCA BOABI IPU 3TOM ollepalyH);

noTeps BOIObl BCJIEACTBUE MCIIApEHNS;

BO3MOXHOCTb COCIMHEHM TAKMX KOMITIOHEHTOB 3JIEKTPOJIMTA, KaK Ha-
IpyMep JUTHHA U Kaluii, B aKTHBHBIE BelECTBA.

IInoTHOCTD 2NEKTPOIMTA B aKKYMYJIATOpE NOXHA OHITH M3MepeHa IIpH
YPOBHE 3JIEKTPOJINTA, PEKOMEHIOBAHHOM H3TOTOBMTENEM, TOJIBKO IOCie
3aJIMBKU BOIRI ¥ NOCJIE TOTO, KaK aKKyMyaaTop OyneT nepe3apsokeH, 9To-
6Bl MOBEICUTL CMELI€HME BOIBI C 3JIEKTPOIMTOM Oaronaps rasoBhlaelie-
HM10. HeobxomuMo naTth BpeMs He MeHee 15 MMH 1o oTOopa 3/eKTpoInTa
M3 aKKyMYJISTOPOB I M3MEPEHAA TUIOTHOCTH.

722 MyuHUMalbHHE M MAKCHMaJdbHB e 3HAYEHHN A
NAIOTHOCTH 3NCEKTPONHUTA

EcaM nI0THOCTD 3J1eKTPOJINTA OTKPHITHIX HUKEIb-KAIMHUEBBIX aKKyMYy-
JATOPOB BCe BpeM# OTIMYaeTcd OT 3HAYCHMIl, yKa3aHHBIX M3rOTOBUTE-
JieM, OHa AOMXHa ObITh OTKOPPEXTHPOBaHa 3aMEHOM YacTH 3IEKTPOIMTA H
IOOMMBKOM THGO0 BOIBL, JIM6O0 3eKTpoauTa 6ojiee BRICOKO# KOHIEHTPaLH
WY NPOBENEHUEM ITOJTHON 3aMeHBI 2JIEKTPOJIUTA B COOTBETCTBMH C MHCT-
PYKIIMSMM H3rOTOBHTENS.

73.YucTOoTa 3NEKTPOJAHUTA

Bo BpeMs sKkcrulyaTauMy OTKPHITBIX HMKEJb-KaIMHEBBIX aKKYMYJIATO-
POB KOZIMYECTBO TpHMeceil 3jeKTpoiuTa OydeT BO3pacTaTb. YUYMTHIBasd,
YTO 37eKTPONUT GBUI M3rOTOBJIEH C MCNOIb30BaHNEM KOMITOHEHTOB, YIOB-
JIETBOPSIOLLUX TpeOOBaHMAM, YKa3aHHBIM B Tabiuuax 1, 2 u 3, ¥ ucnons-
30BaJICA 114 3aIMBKU M 3aMEHEI, YAOBJIETBOPSA TpeOOBaHMAM, YKa3aHHBIM
B Tabauue 4, TO MOTpeOMUTENO HeOOXOOMMO OMpedeaUTh TUVIOTHOCTh CO-
raacHo 7.2 ¥ colepXaHue KapOOHaTOB B COOTBETCTBMM C MHCTPYKUMAMH
usroroputeneii. IIpn orcyTcTBUM MHCTPYKIIMIT M3roTOoBUTENEH conepxa-
HMe KapboHaTa B BulIe KapOOHaTa KalMd He HONXKHO IpeBBILATH
75000 mr/mv3. TIpoba, oToGpaHHas IS aHAMM3a, NOMXHA OBITh OTHUILT-
poBaHa Ul yiaJeHUs TBEpABbIX MPUMECEH.

OcTanbHble IpUMECH YBEIUYMBAIOTCS C TeYEHHEM BPEMEHM B pe3yiib-
TaTe NOBBIUEHUS MX KOHILIEHTPALIMM OT 3IMBKM BOIBI, a TAKXKE BhILLEIA-
YMBaHWA U3 aKTMBHBIX BellecTB. Bo Bcex ciydasx oTka3a akKyMyJasTopa
HU3rOTOBUTENb NOJIXEH NaTh KOHCYJIBTALUIO.
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TITPHTOXEHHE A
(cnpagoynoe)

MerToasl AHATHTHIECKOTO OlipeleNeHHs npaMeceit

Mertoan onpeneneHusa MpuMeceil B TEXHHYECKOM THIPOKCHAE KATHA
NIPUBEIEHH B CIEAYIOMMX MEXIYHAPOMHBIX W 20Cy0apcmeeHHuX CTaHIapTax:

Cenixa Hassanue
HUCO 990—-73 Kanug riapar oxucli TexHndeckuit (xatu exxoe). Meron Koiu-
4eCTBEHHOIO aHaJIM3a
HUCO 993—76 Kanwi rupar OKHcH TexHHIecKHif. Onpefie/leHue cCOqepXRaHUs
cynpdara B BMIe cynbdaTa Gapus BeCOBHIM METOAOM
HCO 99473 Kanng ruspar okucH TexHHYecKHil. QPOTOMETPHYECKHIT METOL

ToCT 928578

(HCO 992--75
HCO 99575

HCO 2446—73)

HCO 1550-73

HCO 2446—73

HCO 290073
HCO 317775
HCO 3194-175
HCO 3698—76
HCO 6353—1~82

HCO 6353—2—-83

onpejelieHMs CollepXaHiia Xejle3a ¢ IpUuMeHeHueM 1,10-deHarpo-
JIMHa

Karun eudpam okucu mexnuseckuid. Texnuveckue yciogusn

Kanust rupar okucH Texideckuit. [lnamenHo-QoroMeTpuyec-
KM METON OMpeaeieHNsi CofepXaHHA HaTpus

I'uzpar oKMcH Kanus TexHrdecKHit. Ot6op 06pasiioB i HCIH -
TaHWif. [IpUrOTOBIEHHEe OCHOBHOIO pacTBOpa IVIA BHIOMHEHMA
HEKOTOPHIX OIlpejeneHUi

Kamus ruapat okucy TexHH4eckuit. OnpejiefieHHe CollepXaHus
IBYOKHMCH YITIEpOja TUTPOMETPHUYECKUM METOLNOM

Kanus ruapar oxucH TexHudeckuit. DoroMeTpHyecKUit MeTO
oNpeflefleHHS CONEPXAHUA XTOPHIOB

Kanusa rapat oxucH TexHryecKHii. OnpenesieHye cogepXaHus
CEPHHCTHX COETUHEHUI METOJOM BOCCTAHORIEHHA U THTPOBAHHUA

Kanust ruapar okucH TexHuyeckuii. OnpepeneHHe cojiepXaHus
KAnblHA H MarHHA MeTOOM aTOMHOH abcop6LMH B IVIaMEHH

PeakTHUBHI V11 XMMHYECKHX aHaH30B. YacTs 1. O61Me MeTOaH
MCIILITAaHUH

PeakTUBH A9 XMMHYECKHUX aHaTn30B. YacTth 2. TexHnyecKue
ycaosus. Ilepsas cepus




IDPHJIOXEHHE B

(ungopmayuonnoe)
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B 1 3aBHCHMOCTB IUIOTHOCTH 3JIEKTPONHTA OT coaepxanua KOH
TipH TeMneparype 20 °C

Mrotsocrs Coaepxanue KOH
(p2o) Kr/ma’ R
% (mo macce) xr/mad MOIh/aM
1,15 16,26 0,1870 3,332
1,16 17,29 0,2006 3,574
1,17 18,32 0,2143 3,820
1,18 19,35 0,2283 4,069
1,19 20,37 0,2424 4,320
1,20 21,38 0,2566 4,573
1,21 22,38 0,2708 4,826
1,22 23,38 0,2892 5,084
1,23 24,37 0,2998 5,342
1,24 25,36 0,3145 5,604
1,25 26,34 0,3293 5,868
1,26 27,32 0,3442 6,135
1,27 28,29 0,3593 6,403
1,28 29,25 0,3744 6,673
1,29 30,21 0,3897 6,960
1,30 31,15 0,4049 7,217
1,35 35,82 0,4836 8,619
1,40 40,37 0,5652 10,073
1,46 45,66 0,6666 11,880

B 2 3aBMCHMOCTS IUTOTHOCTH OT TeMIlepaTypH

[Ipy onpeaeneHuu MoGOH ITOTHOCTH, M3MepeHHON B JMaNa3oMe TeMmmepaTyp oT 0 1o
50 °C (py), ILIOTHOCTB p3) TP TeMIiepaType 20 *C MoxeT GHTH OnpefieNieHa ¢ IOMOLLBIO CIENY-

oule#t dopMynn

P20

=p,+0,0005 ( T—20)

(7 — TemmepaTypa 31eKTpOJIMTa, BHPAXEHHas B rpaIycax)
B 3 3aBMCMMOCTD IUTOTHOCTH OT cofiepxanusa LiOH

TIIOTHOCTB 2/1EKTPOJITA NOBHILAETCS MPUGIHaNTENEHO Ha 0,01 Kr/maM3 mpH foGanneHuM
LiOH B xonnyectse 0,012 xr/am3,
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