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4 BBEJAEH BIIEPBBIE

© WUaznarenbcTBo crangaprToB, 1995

Hacrosmuil CTaHAapT He MOXeET ObITh NOJAHOCTBIO HAH J2CTHIHO BOCHIPOH3IBEIEH,
THRPAXKHDOBAH H PACNPOCTPAHEH B KadecTse OPHUHANBHOIO H3NAHHA 0e3 paspenteHus
T'occtanpapra Poccuu
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ITOCYJAPCTBEHHBIN CTAHIAPT POCCUNCKON OEIEPALINA

SAEKTPOJIUT I OTKPBLITBIX
HHUKE/Ib-KAIIMMEBBIX AKKYMYJIATOPOB

Electrolyte for vented nickel-cadmium cells

Hara ssenennsa 1996—01—01

1 OBJIACTD PACIIPOCTPAHEHHNA

HacTtoqiumi cTaHmapT pacnpOCTpPaHACTCA Ha BJECKTPOJIUTH U X KOM-
[TOHCHTDb]l, IIPUMEHSEMbIE B OTKPBITLIX HUKEIb-KaIMHEBBIX aKKYMVJIATO-
pax.
OTH 3NEKTPOJNTLI UCTIOIbL3VIOT:

VIS 3IMBKHN aKKyMYJIATOPOB, IMOCTABASEMBIX HE 3ATUTBIMH 3JIEKTPO-
JTUTOM,

IUId TTIOBTOPHOM 3aJIMBKM aKKYMYJISATOPOB, eCJIM TpebyeTcs 3aMeHa 3JIeK-
TPOJIU1IA,;

IUIg JOJIMBKM 3IJIEKTPOJUTA, €CJAU pabO4YMi 3JIEeKTPOJAMT HyXIaeTcs B

IOJIMBKE BONOH, HO He ofecrieueH ornpenccHHbIMM PEKOMEHIALMAMM M 3-
FOTOBUTEJIA.

2 HOPMATHUBHBLIE CCBIIIKH

B nacmoswem cmarndapme ucnoav3o8ana ccoiiKa HA CAEOVIOWULE CIMAH-
dapm:

TOCT 9285—78 Kaaus eudpam oxucu mexnuueckuu. Texnuqeckue ycio-
8UA.

3 OBbEKT CTAHIAPTA
Hacros1umii crangapr ycraHaBJaMBaeT COCTaB IMIPUMECH M CBOMCTBA €K -
TPOJIUTOB U UX KOMITOHEHTOB, a TAKXKeE ornpeleclicHUs TpeboBaHUM V11 HUX

[IpM OTCYTCTBHMH OIpejieIeHHBIX peKOMEHAALUMH U3TOTOBUTEIS.

HN3naHne odUIHAIBHOE
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[lonoanumensvrvie mpebogarnus, ompaxcarouwue nompedHoCmu HapooHO20
X03AUCMBa, HabpaHbvl KYPCUBOM.

4 OINPEAEJEHUA

4] KnaccuduKkauusga npuMeceH

[IprMecn xinaccuUIHPYIOTCS B COOTBETCTBUHM C MX BO3AcHCTBUEM Ha
IOJITOBEYHOCTh aKKYMYJISTOPA M €0 XapaKTepPHUCTHKU U HE JOJXHBI IIpe-
BHILLUATH 3HAa4Y€HMH, yKa3aHHBIX B Tabaunax 1—4.

BpeOHBIE — OKAa3LIBAIOT BPEeIHOE BO3NECHCTBMEC HAa paboTy aKKyMYISITO-
Pa M 3KCIUTYaTAMOHHBIC XapaKTEpHCTHUKH U BEIZLIBAIOT HEODpaTHMOe VXV -
LLICHKE ITapaMeTpOB aKKYMYIATOPA;

MEHEE BpeOHbBIE — ITOHUXAIOT 3KCIIIVAaTAllMOHHEIE XapaKTePUCTUKHU U
(MJIH) DOJATOBEYHOCTh aKKYMYJISTOPA;

Oe3BpeIHLIE — HE BJIUAIOT HA JOJrOBEYHOCTb aKKyMYJATOpa M (MIM)
3KCTINTYaTAIIMOHHLIE XapaKTePUCTUKMU.

42 3alUBaeMHH 3T€EKTPONHUT

DNEeKTPOJIUT, UCIIOJIB3YEMEIN IS 3aJIUBKHA HOBBIX OTKPBITHIX HUKEh-
KaJIMHMEBBIX aKKYMYJASTOPOB Iepen 3KCILTyaTallue.

43 Pabo4yui 3N€eKTPOIHUT

ONEKTPOINUT B pabOTAIOLLIUX OTKPHITHIX HUKEIb-KaIMHEBBIX aKKYMY.J1s -
Topax. OH OTJINYaeTCd MO COCTABY OT NECKTPOJUTOB IS 3ATHBKM U 3aMe -
Hbl YBEJHYEHHBIM COAEePXAaHUEM TUOKCHIA YIJIepola B pe3yabTaTe IorJo-
ILICHUS €TI0 13 BO3AyXa ¥ IIPUMECEH, BHILIETIAYNBAaeMBIX U3 aKTUBHBIX Macc
aKKyMYJISITOpA.

44D NeKTpONUT AN 3aM€HBH

DNEKTPOIHT, UCITONB3YEMBIN 1 OTKPLITLIX HUKEIb-KaaMHEBBIX aKKY-
MYJSATOPOB IPH NMPEBLILLUCHUH B padoyeM 3JIEKTPONUTE HOMVCTHUMOTO TIpe-
Iej1a MpUMECeEH.

5 ITIPHTOTOBJIEHME SJIEKTPOJIHUTA

ONeKTPOJIUT ToTOBAT pazdaBIcHHEM TEXHHYECKM YHUCTOIO pacTBOpaA
riApoKcuaa Kanus 6onee BHICOKOM KOHLICHTPAlLMH OYHMILECHHOH BOIBLI NN
PACTBOpPEHHEM TBEPOOro rMApOKCUIA KalIUs B OYMLLIEHHOHN BOIIE.

[Tpu HeoOXOMMMOCTH OOIXHEI OBITH BBE/ICHBL! 1OOABKM, HAIIpUMep Il -

POKCH] JTUTHS, B COOTBETCTBUMH C UHCTPYKLIMSIMHU U3TOTOBUTEIA.

[IpuMeyaH e — [Ipu pacTBOpeHHH B BOJle TBEPAOTO TMAPOKCHUIA KATHA HYXHO
cobmIoaTh KpaHIOK OCTOPOXHOCTD, TaK KAK BHIAEIIeTCS 00ABIIOE KOTHYECTBO TeIlla.
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O4yeHb BaXHO, YTOORI TBepAbI THAPOKCH I KaJNA Bce BpeM4 H00aBIsI-
Cs B BOHOY, HeJb3d J00aBAATH BOIY B TBepAbIM rHApokcun Kanusg. UHCT-
PYKLIMH H3TOTOBUTEAS aKKYMYJIATOPOB HOJIXXHBI OBITH TOYHO COOMIOACHHI.

JI1s1 IpUTOTOBJICHHUS 3JIEKTPOJINTA METOOOM PAacTBOPEHUA I'MAPOKCHIAA
KaJIigd B Bolle JOJXHEBI OBITH MCITIOJIBL30BAHEl TOJBKO COCYAbLI, U3TOTOBJICH-
HEIC U3 CTaIM WIH IIACTUYECKOro MaTepmaina, Jydlle noiaustiiacHa. Co-
CYbI JOJIXHBI OBITb YCTOHYMBEI K BO3ACHCTBUIO THAPOKCHIA KATUA U TEM-
nepatyp Ao 100 °C.

5] Tpe6boBanusg X ruagpoxcuay Kanusa (KOH),
NOCTABASAEMOTO A9 NMPHUHTOTOBIECEHHUA 3NEKTPO-
TUTOB

DJEKTPOJIUT IIpelcTaBiaseT coO0M NpPO3payHBIM pacTBOp T'MIPOKCHAA
xanud (KOH), obmanaronmii cMIbHBIMM 1IeJOYHEIMH CBOMCTBaAMM, 0e3
3arntaxa. He nmoxapoonaceH. He B3puiBoonaceH.

MaccoBas nois ruapokcuaa Kaausa, BelpaxeHHas xak KOH, nonxHa
OBLITH He MeHee 85 % B TBEpIOM COCTOSHMHU U He MeHee 45 % B XUIKOM
COCTOSIHMH.

Tabanuual — Codepacarue nmpuMecedt B rNIPOKCUIE KATHSA

Konuenmpayusr npumeci, ne bonree

Knaccudpuxayus Haumenosanue O6o3HagcHUE

I{uuk
Bpenxmuie Menb
XITOPMIHE 150

Xeneso

Menee E:;’H;fm

b
BpeJHHIE
PeA Maruuit

Kap6GoHar: 1 % (mo Mmacce) | 0,5 % (o Macce)
Harpuit NaOH 3 % (mo Macce) | 1,6 % (1o Macce)
ATIOMHHHH Al 20 15

beappelHe CynbpatH K,S0, 100 75
Hurpatat KNO; 50 40
CHIRKaTH 5104 150 120

ITpuMeyaHus

1 B HOpMaJBbHBIX YCAOBHAX YKAa3aHHHH YpOBeHb LISl OONBIIMHCTBA 3THX ITPHMeceM
peako Bcrpeuyaercs. [103TOMy peKoOMeHyeTcsa NMPOBepATh COAEpXaHUe TONBKO M'HIPOKCHIA
KaJIud, XJIOPHIA M Xene3a, ecId HeT WHEIX peKOMEHIAlMK H3TOTOBUTENA.

2 Honyckaemca npumensms 041 npuzomoenenus anexmpoauma audpoxcud kaasus no TOCT
9285,

L
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5 TpeboBaHMg K Boage, HCIIOJNb3yeMOMN A4 IO-
TUBKH U TIPUTOTOBNEHHUST 3TeKTPOJIHUTORB

Tabnuiuma 2 — TpeboBaHuAg K BoJe

K nccuqucguua Haumenosanue noxazamens JIHauente
npumecer

DNeKTponpoBOAHOCcTh Ipy 20 °C
CBEXEIPUINOTORIEHHOHN <10 MxCM/cM

[10CjIe XpaHeH s <30 MxCM/cM

Bpenxuie Xiopunam B mepecuete Ha KCl

XKee3o

Memnee Karpuuit 8 nepecyetre Ha CaO

BpEHAIC Maruuit B nepecuere Ha MgQ
CynndarH B nepecyere Ha K,S50,4 20 mr/mm3

beappenubie CuwiukatH B nepecyere Ha Si0, 2 Mr/mm
OkucageMuil yriepox B nepecyere Ha| 30 mMr/mm°
KMIIO4

[IpuMeyaHue — B HOpDMATBHHX VCIOBUAX VKa3aHHHH YpOBEHE V1A OONBIUMH-
CTBa 3THX IIpHUMeceH peako Bcrpedaercd. [ToaToMy pekoMeHAyeTCA NpOBEPATh TOJIBKO pH,
3JIEKTPOIIPOBOTHOCTS H IOJIHYIO PACTBOPHUMOCTD TBEPIHIX [IPHMECEH.

33 TpeboBanusa ruapoxkcuga auntug (LiOH, H,0),
HCNONb3YyEeMOIo BKadyecTBe NOOABKMW O3 NMNPUT O-
TOBNEHUA 3NCEKTPONUTORB

MaccoBas nond rugpokcuaa 1uTusA, BeipaxkeHHad Kak LiOH, nonxHa
OBITH HE MeHee 32 % B TBepNOM COCTOSHWH.

Tadnanuua3 — Cogepxadue npuMeced B THAPOKCHAE KUTHA

Knaccudpuxayus npumeceil Haumenosanue npumecu ComepxaHue Mr/Kr
Bpenune XJop L1Cl

MeHee XKeneso Fe 25

BpeIHEIE KapGoHaru Li,CO; 2 % (1m0 Macce)
Hatpnit I\[aOH 0,4 % (o Macce)

besBpenHuEe Cynbdarh Li,SO4 150
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6 TPEBOBAHHA K JJIEKTPOJIUTAM JJIA 3AIMBKHA U 3AMEHDI

CocTaB M IVIOTHOCTD 3JIEKTPOJINTOB, HCHONAL3YEMbIX B OTKPHITBIX HHKEIb-
KAIMUEBHIX aKKYMYJIATOPAX, YKa3bIBacT U3rOTOBUTEID.

ONEKTPOIUTHI, HCITONb3YEeMbIE IS 3aJIMBKM M 3aMEHBI, NOJiXHBI OBITH
YUCTBIMM M CBOOOAHLIMH OT TBepObIX npuMecer. OHH JOAXHBE OBLITH
MOJIYYEeHBl U3 XUIOKHUX BELUECTB HJIM PACTBOPEHHEM TBEPIBIX BELLECTB B
BOJIE B COOTBETCTBUM ¢ TpeboBaHHAMH J.2. IInotHocres npu 20 "C
pEryJIMpyeTrcss B COOTBETCTBUM C MHCTPYKLMSIMM H3rotoBuUTeNd. B Takmx
3JIEKTPOJINTAX COACPXKAHME ITPUMECEN HE NOJXHO NpPEeBHIUATh 3HAYCHUH,
IIpUBEACHHEIX B Tabaulle 4.

Taéanua 4 — Conepxanue npumecei B 3J1eKTPOJAUTaX A 3AIHBKH H 3aMEHH

Kraccugpuxayus Haumenosanue OB0orageHN e Konuernmpayus,
npumecet npumecu ME/1M3

[Tk
BpemHhie Mens C“
XITOpUIN KCl

2
MeHee 50
BpeAHHKIE >0
7500
ATIOMyHMi Al S
be3 BPEIHLBIE Cy:‘]b(baTH K ZSO 4 800
Hurparh KNO; 100
CWIMKATH 510, 100

[IpuMevyaHus
1 OTH 3HayeHHMHT JACHCTBUIC.IBHW 18 3NMeKTPOJMTIOB IVIOTHOCTBIO oT 1,18 10

1,25 xr/mMm3.
2 PexoMeHayeTCs NpOBEPATE: TOABKO IUIOTHOCTH, OOlllee copepXaHHe MIeNodH
(KOH+LiOH), kap6oHaTh, XJIOpHIK U Xelte30.
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7T DUINYECKHUE U XUMHWYECKHUE TPEBOBAHNA K JJIEKTPOJINTY

711l 1OTHOCTDL 27 €eKTpPOJNIHUTA

IIpn 3kcniayatallMyM Ha MJIOTHOCTD 3J€KTPOJIUTA BIMAIOT:

colepxXaHue NpUMeceH, T. €. colepXaHue KapOOHATOB, YBEJINUYMBAIO-
ILIMXCS B Ipoliecce 3KCILIyaTalluy;

pacxo Boasl NpM Nepe3apsae (BhlIeJCHNE rasa);

CTETICHb 3apsSDKeHHOCTH (IUIOTHOCTb CJIETKA YMEHBLIAETCS BO BpeMA
3apgia B pe3yjbTaTe BhIIACIUBLICHCS BOObI NPU 3TOH OINepaliiu);

ToTepA BOObLI BCJICACTBUE UCTIAPSHMS,;

BO3MOXHOCTL COeHHEHM TaKMX KOMIIOHEHTOB 3JIEKTPOJIHTA, KAK Ha-
INpUMEp JUTUH U KaJIMM, B aKTHBHBIE BelECTBA.

I1510THOCTL 3MeKTpoaMTa B aKKYMYJIATOPE HOMXHA OLITh U3MepeHa NpH
YPOBHE 3JICKTPOJINTA, PEKOMEHIOBAHHOM M3rOTOBMTEJIEM, TOJIBKO IOCE
3aJIMBKM BOALI M ITOCJIE TOTO, KAaK aKKYMYJASTOP OyaeT repe3apsaXeH, YTO-
OBl MMOBEICUTL CMELLIEHME BOIBI ¢ 3JEKTPOINTOM Oiaronapsa rasoBblaciie-
HM1I0. HeobxomuMo naTth BpeMs He MeHee 15 MHMH 1o otbopa 3J1eKTpoInTa
M3 aKKYMYJSTOPOB VIS U3MEPEHU TIIOTHOCTH.

72 MUHUMalbHHE M MAKCHMAaJdbHBe 3HAYEHU 4
IMITOTHOCTH 3JCEKTPONHUTaA

Ecay naoTHOCTL 3/1eKTPOJNTA OTKPHITHIX HUKEIb-KaIMHUEBBIX aKKYMY -
JATOPOB BCE BpeMs OTJIMYaeTCd OT 3HAYCHUM, YKa3aHHBIX U3rOTOBUTE-
JIEM, OHA JOJIXHAa OBITh OTKOPPESKTUPOBaHA 3aMEHOM YacTH 3JIEKTPOJIUTA H
NOJNBKON THOO BOIbl, MO0 37eKTpoanTa 00Jce BLICOKOM KOHIIEHTPALIMH
WIH TIPOBEICHUEM ITOJIHOM 3aMEHBI 3JIEKTPOJINTA B COOTBETCTBUM ¢ UHCT-
PYKLMSIMHM H3rOoTOBUTEIS.

7.3.YcTOoTa 3€EKTpPOAUTA

Bo BpeM# 3kcnyaTallMy OTKPHITBIX HUKEJIb-KaAMHUEeBLIX aKKYMYJIISATO-
POB KOIMYECTBO NpMMeceil 3JeKTpoauTa OydeT Bo3pacTaTb. YUMTHIBAS,
4YTO 3JMEKTPOAUT OLLT M3rOTOBJIEH € UCIOJIb30BAHHEM KOMIIOHEHTOB, VIOB-
NETBOPSIOIMX TpeOOBaHMAM, YKa3aHHBIM B TabiuLax 1, 2 u 3, ¥ ucnonb-
30BICS U1 33IMBKM M 3aMEHBI, YAOBJETBOPAA TpeOOBAHH M, YKA3aHHBIM
B Tabauie 4, To nmorpebuTeNI0 HEOOXOMUMO ONpeNeaNTh IIOTHOCTh CO-
IJ1acHO 7.2 ¥ comepXaHMe KapOOHATOB B COOTBETCTBUM C MHCTPYKUHUIMMU
13roroButelieil. IIpy oTCYICTBHM MHCTPYKIIMHM H3rOTOBUTENEHM cOOCpXKa-
HHe KapOoHata B BMAEe KapOoHaTa KaJlHd HE JOJXHO IIpEBBILIATH
75000 mr/mv3. TIpoba, oToOpaHHas M1 aHATU3a, NOMXHA ObITh OTMUIILT-
poBaHa IUId voaJleHUsA TBEpOBIX ITPUMECEH.

OcTanbHble IPUMECH YBEJIUYMUBAIOTCS C TEYEHUEM BpPEMEHH B pe3yJib-
TaTe IOBbIILEHHUA UX KOHLICHTPALIMH OT 3IMBKM BOJBI, a TAaKXE BHILLEA-
YMBaHHUS M3 aKTUBHBIX BellecTB. Bo Bcex ciyyasx oTrkaza akKyMyasaropa

HN3TOTOBUTC/IDL JONXKCH JAaThb KOHCVYJ/ILTALIHIO.
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I[TPHIOXEHUE A
(cnpasodHoe)

MeToAn AHATHTHICCKOTO Onpele/ieHHsA npuMeceH

Mertoabl onpele/IeHUs NpUMecel B TEXHUYECKOM THAPOKCHAE KaTHA
IIPHBEAEHE B CIEOYIOLIMX MEXIVHAPOIHEIX U 20CydapcmeerHuix CTAaHNapTax.

Ccrxa

M CO 990—73
HUCO 993—76
HUCO 994—73
TOCT 9285—78
(HCO 99275

HCO 99575
HCO 2446-73)

NCO 1550-73

UCO 2446—73

NCO 2900—73
NCO 317775
NCO 319475
NCO 3698—76

NCO 6353—1-82

HCO 6353—2—83

Haapauue

Kanug ryapat okuci TexundecKui (Xanu eaxoe). Metol KoJH-
4eCTBEHHOIO aHATIU2a

Kanus rufipatr OKHCH TexHUdeckui. Onpeneaedue cCoepxKaHug
Cynudara B BUIE Cynbdars Gapust BECOBHM METOAOM

Kanng rugpar OKMCH TeXHHYeCKHil. PoTOMETPpHIECKHH MeTOT
ONpeaelIeHUA COIepXaHiiA xKejesa ¢ npuMeHeHueM 1,10-deHartpo-
JIKHA

Kazus eudpam oxucu mexnuveckuu. Texnuueckue ycioeun

Katuga rufpar okucH Texiiyeckuit. I 1naMeHHO-QOTOMETPUYEC -
KM METOJI OIpeacIeHNs conepkaHusa HaTpus

[ Mapat oKMCH X TexHnmdecKMil. O1Gop 00pa3iioB Ui HCITH -
TaHWA. IIpUTOTOBIEHHE OCHOBHOTO pacTBopa A BHITOTHEHHS
HEKOTOPHIX OIlpejielieHUN

Kanmus rupaT OKMCH TexHHYecKui. Onpejie/ieHHe CoIepXaHUsA
IBYOKHCH YITIepOa TUTPOMETPHIECKUM METOIOM

Kanusg rupar OKMCH TeXHUYeCKUi. DoTOMETpHYECKUHN METO
OTipeleJIeHHA COIepPXAaHUA XIOPUIOB

Kanusa r¥apat oxucH Texunyeckui. OnpeneeHHe coJepXaHus
CEPHUCTHIX COCAHHEHHHN METOIOM BOGCCTAHOBIEHHSA W THTPOBAHHUA

Kanmus ruapar OKUCH TexHuyeckuit. OnpenesieHHe CollepXaHuA
KaTbI{HA H MarHud METOOM aToMHOH abcopOLMH B IUIAaMEHH

PeaxTHUBHI 1 XMMHYECKHX aHaNH30B. YacTs 1. O01me MeTOOR
UCTINTAHUH

PeaKTHBH U1 XMMMYECKUX aHATH30B. YacTts 2. TexHuyeckue
ycioBUA. IlepBas cepusa
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HPHIOXEHHE B

(urnpopmayuonnoe)
B 1 3aBHCHMOCTD IUIOTHOCTH 3JIEKTPOIMNTA OT coiepXaHua KOH
fipu TeMueparype 20 °C

Colepxanue KOH

B 2 3aBMCHMOCTSD IUIOTHOCTH OT TeMIlepaTyPH
[Ipu onpeaeneHUH 11060 IUTOTHOCTH, M3MepeHHOH B JMana3zoHe TeMiiepatyp oTr 0 1o
50 °C (p,), IVIOTHOCTD p4y ITpU TeMrTepaType 20 *C MoXxeT ONTD onpeesieHa ¢ NOMOLUIBIO CIIEHy-
1Len GopMynn

p20=p;+0,0005 ( T—20)

(T — TeMmeparypa 3JIeKTpOJIMTa, BhpaXeHHas B rpaxycax)
B 3 3aBHCKMOCTB IUTOTHOCTH OT conepxauusa LiOH
TL1OTHOCTE 3J1eKTpOIHTA MOBHIIIAETCS NMpUOIH3NTebHO Ha 0,01 Kr/aM3 npu noGasneHum
LiOH B xonmuuectse 0,012 xr/mm3.
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