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TeXH~eCKoe3a~aHHe 

na nocrasxy MaTepHaJIa B pavxax BbIITOflHeHH5J l11v1 «Pa3pa60TKa OCHOB 

TeXHOflOfHH rrpOH3BO~CTBaaHO~HOfO MaTepHMa ~n5J flHTHH-HOHHbIX 

axxysryfl5JTOpOB» 

CO)J,EP)KAHJ1E 

PA3)J,EJI 1. 0 EllJ,I1E CBE,UEHI15I
 
Ilonpasnen 1.1 HaHMeHoBaHHe
 

Ilonpasnen 1.2 CBe~eHH5J 0 HOBH3He
 

Tlonpasnen 1.3 Kon OKTI)J, 2
 
PA3):(EJI2.0EJIACThDPHMEHEHHR 
PA3,UEJI 3. YCJIOBl15I 3KCTIJIYATAUI1l1 
PA3)J,EJI 4. TEXHI1lfECKI1E TPEEOBAHHR 

Iloztpaszten 4.1 TexHHLIecKHe, epYHKQHOHMbHble H KaLIeCTBeHHble 

xapaxrepncrmor (norpetiarenscxne CBoHcTBa) TOBapoB 

PA3,UEJI5. TPEEOBAHM5I TIO ITPABHJIAM C,[(AtIH H ITPI1EMKH 
Tlonpasnen 5.1 nOp5J~OK c~aLIH H npHeMKH 

Ilonpasnen 5.2 Tpe6oBaHH5J no nepenase 3aKa3LIHKY TeXHHLIeCKHX H HHblX 

~oKYMeHToB npa rrOCTaBKe TOBapoB 

PA3~JI 6. TPEEOBAHlliI K OE'bEMY WHJll1 CPOKY 
DPE)J,OCTABflEHHRrAPAHTHH 

PA3,UEJI 7. TPEEOBAIDUI K KA1ffiCTBY 
PA3,UEJI8. TPEEOBAHI15I K KOJIliIlIECTBY H CPOKY 

(TIEPHOnrr~OCTH)TIOCTABKH 

I1pHnmICeHH5I 
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PA3,nEfl 1. OEllJJIE CBE,UEI-II15I
 

Ilonpasnen 1.1 Ha11MeHoBaHHe 

1. 3neKTpoJUn LiPF6 apr. EQ-LBC3051C MTl HJUl aHaJIOr. 

2. MaTepHaJI CB5I3YlDUIHH: apr, EQ-Lib-PVDF MTl HmI ananor. 

3. Marepnan CB513YlDI..U:HH EQ-Lib-SBR MTl HnH ananor. 

4. flOpOIlJOK CB513YlOUIHH EQ-Lib-520L MTl HnH aHaJIOr. 

5. Iloponiox LiCo02 EQ-Lib-LCO MTl HnH aaanor. 

6. DOPOIllOK LiFeP04 EQ-Lib-LFPO-S21 MTl H11H aHaJIOr. 

7. DOPOIlJOK LiNiCoMn02 EQ-Lib-LNCMlll MTl HnH aHaJIOr. 

8. DOPOIllOK rpa{pHToBbrn: 250r EQ-Lib-MCMB MTl HnH ananor. 

9. Ilopourox rpa¢HToBbIH 150r EQ-Lib-CMSG MTl mill. aaanor. 

10. Yrnepon npOBO.ll.51IlUIH apr. EQ-Lib-AB MTl HIm aHaJIOr. 

11. Yrnepozr npOBO.ll.51UIHH EQ-Lib-SuperC65 MTl HnH aHaJIOr. 

Ilonpaanen 1.2 CBe,neHH5I 0 HOB113He 

DOCTaBn51eM bIH TOBap noroxeu 6bITb HOBbLvl TOBapOM (rosapov, KOTOpbIH He 6blJI B 

ynorperi neaaa, B peMOHTe, KOTOpblH He 6bIJ1 BOCCTaHOB11eH, y xoroporo He 6bIJ1a ocyurecraneaa 
sa-rena COCTaBHbiX xacres, He 6bIJIH BOCCTaHOB11eHbI nOTpe6HTenbCKHe CBOHCTBa). 

Ilonpasnen 1.3 Kozi OKI1,l]; 2 

.amI scex MaTepHaJIOB - 27.20.24.000 

PA3,UEfl 2. OEflACTh IlPI1MEHEHIDI 
MaTepHaJIbI Hcnonb3)'lOTC51 BCOCTaBe nHTHH-HOHHbIX aKKYMyJ151TOpOB 

PA3,[(EJ13. YCnOBllH 3KCTIJIYATAI..:(llli 
Onpenensiorcs ycnOBH51MH 3Kcn11yaTaUHlI 11HTHH:-HOHHbIX aKKYMyJ15lTOpOB, BKOTOpblX 
HCnOJlb3YIOTC5l naunsie MaTepJ1aJIbl 

PA3,l];Efl 4. TEXffi1lIECKI1E TPEEOBAHIDI 
ITo,npa:3,D,eJI 4.1 Texnn-recxne, q)YHKUl1OHaJIbHbre 11 xasecrsenaue xapaKTep11CTHKI1 

(noTpe6MTeJIbCKHe CBoHcTBa) TOBa OB 

1. 3neKTpo11HT LiPF6 apr. EQ-LBC3051C MTl : 
Coziepxaane conn anexrpomrra LiPF6 BCMeCH 
opraanvecxnx paCTBOpHTeneH: EC+DMC+DEC 
(3THneHKap6oHaT+.ll.HMeTHnKap60HaT+.ll.J1 3THnKap6oHaT 
Bo6beMHoM COOTHoweHHH 4:2:4), Mom/n He xrenee 1 
Bee Herro, xr He MeHee 1,8 
Hcncmcyexroe aanpsoxenae, B He 50nee 4.5 
DnOTHOCTb npn 25°C, r/M11 He 60nee 1,22 ± 0.03 
3JIeKTponpOBO.ll.HOCTb, MC/CM He MeHee 10 ± 0.5 
Hacsuueunocri, UBeTa, e.ll.J1HHUbI Xasena He 6011ee 50 
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BJIa)l(HOCTb, ppm He 60JIee 20 
Conepacaane HF, ppm He60nee 50 
Conepxcanne )I(eJIe3a, ppm He fionee 6 
Conepscanne KaJIH5I, ppm He 60nee 10 
Conepxaaue HaTpl15I, ppm He 60nee 10 
Conepxcanae KaJIbUI15I, ppm He 60JIee 10 
Conepscaane CBI1Hua, ppm He 60nee 5 
Coztepxcanae xnopa, ppm He 60nee 1 
Conepncanae cynsrparos, ppm He 60JIee 10 
YnaKOBKa: 3neKTpOnl1T sanexaran B KOHTeHHep 113 nepzcaseronreii CTaJIl1 

2. MaTepHaJI CB5I3YfOIllI1H apr . EQ-Lib-PVDF MTI:
 
BHelliHHH BH,ll: 6eJ1bIH: nopomox
 
"4HcToTa, %
 
OTHOCHTeJIbHa5I nJIOTHOCTb
 
Tesmeparypa nJIaBneHH5I, °C
 
Tesmeparypa p33JIO)KeHI15I, °C
 
I1H,lleKC nJIaBJIeHlUI, r/1 OMHH.
 
B5I3KOCTb BpameHH5I, MTIaxc
 
BJIa)l(HOCTb, %
 
Ynaxosxa - BaKyYMHbIH nJIaCTHKOBbIH naxer (conepsorr 80 r)
 

3. MaTepHaJI CB5I3)'fOlllHH EQ-Lib-SBR MTI:
 
BHelliHHH BH.1J,: MOJI04HO-6ena5I )l(H,llKOCTb CrOJIy6blM 6JIeCKOM
 
TBepnOCTb, %
 
Tesmeparypa xpaHeHIUI, °C
 
Tesmeparypa )I<H,ll,KO¢a:moH anreana, DC
 
OTHOCHTeJIbHa5I nnOTHOCTb (no sone- l)
 
OTHOCHTeJIbHa5I nnOTHOCTb napa (no soanyxy- l)
 
3Ha4eHHe pH
 
YnaKOBKa - BaKyyMHbIH nnaCTHKOBbIH naxer (conepsorr 150 r)
 

4. ITOPOIllOK CB513YfOlllHH EQ-Lib-520L MTI:
 
BHelllHHH BH,ll: 6eJIbID nopoinox B BaKYYMHoM aJIfOMHHHeBOM naxere
 
B5I3KOCTb, MTI3
 
3Ha4eHHe pH
 
"4HcToTa, %
 
30JIbHOCTb, %
 

. CpOK rO.1J,HOCTH npn resmeparype no 38 DC, r. 
He TOKCHtleH, He ropros 

5. ITOPOlliOK LiCo02 EQ-Lib-LCO MTI: 
<DopMyJIa: LiCo02 
BHeuIHHH BH,ll: 4epHbIH nopourox (ynaxosxa CO,llep)KHT 200 r) 
MoneKYJI5IpHbIH nee: 97,88 r /MOJIb 
Y.1J,enbHa5I p33p5I,ll,Ha5I eMKOCTb nepsoro UHKJIa 
(npa CKOpOCTH paspsna 1C)MAq/r 
Ilpeasnuenae ynensnoii P33P5I,llHOH eMKOCTH 
aHO,ll,HOrO MaTepHaJIa nepen KaTO,llHbIM, % 
'uHana.30H Harrp5DKeHIUI OTHOCHTenblIO 
JIHTHeBOro 3neKT ona, B 

He MeHee 99,5 
01' 1,74 no 1,77 

01' 160 no 168 
01' 310 ,ll0 320 

01' 1 .1J,0 2 
He MeHee 2000 
He 60JIee 0,1 

He MeHee 50±2 
01' 0,ll0 38 

He HH)Ke - 18 
He fionee 1,52 
He 60JIee 1,23 

01' 6 no 7 

01' 200 ,ll,0 300
 
01' e no 8
 

He MeHee 99
 
He 60JIee 0,3
 
He MeHee 1
 

He MeHee 145 

OT5,ll010 

01' 3 no 4,2 
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XHMHt.IeCKI1e I1 rpaaynowerpauecxae XapaKTepI1CTl:IKl:I rtopourxa npaseneasr B TIpl:InOiKeHl:I11 2 

6. TIOPOIllOK LiFeP04 EQ-Lib-LFPO-S21 MTl:
 
<DopMyna: LiFeP04
 
Baennrati BHLl: t.IepHhrn nopouiox (ynaxosxa coziepxorr 200 r)
 
Ynensaa» paspaznrax eMKOCTb nepsoro uuxna
 
(npn CKOpOCTl:I paspxna 0,5C), MAl.f!r HeMeHee 150,2
 

Ynensaas paspaznrax eMKOCTb nepnoro uuxna
 
(rtpn CKOpOCTH paspana 1C), MAl.f!r HeMeHee 131,1
 
3q)epeKTHBHoCTh nocne 1 naxna, % He MeHee 96,2
 

j Xl:IMHt.IeCKl:Ie l:I rpaayncxierpa-recxne xapaxrepacraxn nopounca npaaeneas: B TIpl:InO)l(eHl:II1 3 

7. TIOPOlllOI< LiNiCoMn02 EQ-Lib-LNCMlll MTl:
 
<DopMyJIa: LiNiCoMn02
 
Baeuranti BHJJ,: TeMHO-KOpl1t.IHeBhIH nopourox (ynaxosxa COLlep)l(HT 200 r)
 
MOJIhHOe COOTHOllieHHe Ni:Co:Mn - 1:1:1
 

. Ynensnas paapsznras eMKOCTb rtepsoro UHKJIa 
(B nonyaneverrre npu CKOpOCTfl paspsna 0,2C, B npenenax 
Hanp5l)I<eHI1H 4,2-2,7 B, OTHOCl:ITenhHO Li-3J1eKTpo)].a), MAt.I!r OT 145 no 150 
)cpepeKTl:IBHOCTh paspazia nocne 1 UHKna, % He MeHee 85 
XI1Ml:It.IeCKHe H rpanynosrerpa-recxae xapaKTepI1CTl:IKH nopounca npasezrensr B Ilpanozrennn 4 

8. I10pOIllOK rparpirroasn! 250r EQ-Lib-MCMB MTl:
 
BHelllHHH BHn: nopourox (sreaoyrneponasie MHKpOlIlapl:IKH)
 
Paavep t.IaCTHU D 10, MKM He 60JIee 8,087
 

I Pasvep t.IaCHIU D50, MKM He 60JIee 17,649 
Paavep t.IaCTI1U D90, MKM He60nee 33,080 
Ilnoutans yneJIhHOH nOBepXHOCTl:I, M

2/r He MeHee 2,022 
Hacsmnas nflOTHOCTh CyTp5lCKOH, r /cM3 He MeHee 1,324 
Bnancaocrt., % He60nee 0,035 
Coztepacaane yrnepozia, % He MeHee 99,96 
Ynaxoaxa: repsrerasaa» B aJIlOMHHHeBOM naxere (conepxorr 250 r) 

9. Ilopouiox rpa¢l:ITOBhIH 150r EQ-Lib-CMSG MTl:
 
Tnn nopounca: HCKycCTBeHHhIH
 
Passrep sacrnu D50, MKM OT 23,0)].0 119,0
 
Ilnouiazu, yneflhHoH noaepxnocrn, ~iIr He 60JIee 4,2
 
HaCbInH351 rrJIOTHOCTh CyTp51CKOH, r/cM3 

HeMeHee 0,99
 
Jlerysecrs, % He 60JIee 0,35 
30nhHocTh, % He60JIee 0,15
 
BJIaiKHOCTb, % He 60JIee 0,12
 
Conepxaane yrnepozta , % He MeHee 99,50
 
3¢epeKTHBHOCTh paspazra rrOCJIe 1 Ul:IKJIa, % HeMeHee 90,2
 
YLleJIhHa51 pa3p5ILlHa51 eMKOCTh nepsoro lUIKJIa, MAl.f!r He MeHee 338,6
 
Y naKOBKa: repMeTl:It.IHbIH naxer (conepzorr 150 r)
 

10. YrJIepOLl npOBOJJ,51mHl1. apr. EQ-Lib-AB MTl:
 
P8.3Mep t.IaCTHU, HM
 OT 35 no 40
 
YLleJIbHblH 06beM, Mn/r
 OT 16 no 17
 
Ilornouieuae Hona, r /xr He MeHee 90
 
Ilornouienne COJl5IHOH KHcnOTbI, M.n/r He MeHee 4,4
 
Ilornoutenne MaCJIa, Mn/l OOr
 He MeHee 250 
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Y Ll.eJIhHOe COnpOTliBJIeHHe OM/M
 
3Ha'-leHHe pH,
 
TIoTepH npn uarpese, %
 
30JIhHOCTb, %
 
CeTKa (CHTO Ccerxoa 325), %
 
Ynarcosxa: repMeTH'-lHbU1 aJIIOMHHHeBhlM naxer COLl.ep)f(HT 50 r.
 

11. Yrnepcn nposonsurait EQ-Lib-SuperC65 MIl:
 
Coztepxanae tIaCTHU pa3MepOM 60JIee 45 MKM, ppm
 
COLl.ep)K3HHe '-laCTHU paaaepov 60nee 20 MKM, ppm
 
TIJIOll.\3Ll.b yLl.eJIbHoM nonepxnocrn, M2/r
 
06'beMHhIH nOKa33TeJIb a,uCOp6UHH, Mrr/5r
 
Conepxcaaue JIeTY~x BemeCTB, %
 
3KCTp3KUH5f TOJIyOJI3, %
 
30JIhHOCTh (600C), %
 
BJI3)KHOCTh, %
 
TIJIOTHOCTh, Kr/M3
 

Conepxcamte cepu, % 
3Ha<leHHe pH 
COLl.ep)K3HHe xceneaa, ppm 
COLl.ep)f(3HHe HHKeJl5l, ppm 
Conepacanne B3H3Ll.llH, ppm 
Conepacanne XpOM3, ppm 
Conepxcanne MeLl.ll, ppm 
HOMep CAS : 1333-86-4 

He 60JIee 1,8
 
OT 6,u0 8
 

He 60JIee 0,2
 
He 60JIee 0,2
 

He 60JIee 0,003
 

He 60JIee 2 
He 60JIee 12 
He MeHee 62 
He MeHee 32 

He 60JIee 0,15 
He MeHee 0,1 

He 60JIee 0,025 
He 60JIee 0,1 
He 60JIee 160 
He 60JIee 0,02 
OT 9,9 11.0 10,1 

He 60JIee 2 
He 60nee 1 
He 60JIee 1 
He 60JIee 1 
He 60nee 1 

Yn3KoBK3: repveranso 3aKphITM eMKOCTh B aJIIOMHHHeBOM naxere co.aepzorr 80 r. 

PA3)J,EJI 5. TPEBOBAIDUI ITO rIPABHJlAM C,nA1.fi1 H IIPHEMKH 

I ITo.n:Pa3.n:eJI 5.1 IToP51.n:OK cnaxa 11 np11eMKH 

I Ha llAO «H3X K» npoaaaomrrca BXOlUiOH KOHTpOJIh no KOJIll'leCTBy II KatleCTBY no 
COnpOBOLl.llTeJIbHhIM ,uOKYMeHTaM (ceprndnncarsr K3tleCTBa II ynaxoso-nrsre JIHCThI), 3 T3K)i(e 
uenOCTHOCTh yn3KoBKH II COOTBeTCTBllH nyHKTaM Pa3Ll.eJIa 4 «TeXHl1QeCKHe rpeooaaaaa». 

Ilonpaszten 5.2 Tpe6oBaH1151 no nepena-re 3aK33QI1KY TeXHW{eCKHX 11 HHbIX 
zrosyveirrce npa nOCTaBKe TOBapoB 

Ha K3)KLl.YIO naprino npeLl.OCTaBnHKHCR nacnopr, ceprntpaxar Kal.feCTB3, conepxauraa Ll.aHHbie B 
COOTBeTCTBHll CnAl, ynaKOBOtIHhlH JIHCT. 

PA3)J,EJI 6. TPEBOBAIDUI K OBbEMY I1I11Jll1 CPOKY
 
rIPE,nOCTABJIEHI15I rAPAHTI1H
 

rapaHTllHHhIM CpOK axcnnyarauna OT ztarsr nOCTaBKH: He MeHee 3 JIeT 

PA3)J,EJ17. TPEBOBAHIDI K KAlffiCTBY
 
IlOCTaBJIReMhIH TOBap nonacea oreevars rpe60BaHllRM HaCTOHll.\erO T3 
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PA3,IT,EJI 8. TPEEOBAHI15I K KOJ1HlIECTBY 11 CPOKY 
(ITEPHO~OCTH)nOCTABKH 

--~B COOTBeTCTBI,m CIIparroxenae« I 

E.A. qY~HHOB 2018 r . 
PYKOBO~HTeJIb rrpoeKTa « / l » 

(Hanaeuonauue llOJ(;j,HOCTU py xosoznrrens (w HO) (~aTll) 

crpy xrypuoro nonpasneneuua ) 

rJIaBHbIH TeXHOJIOr ­ n.B. KYCTOB 2018r. 
HaLiaJIbHHK orr « »l~

(H aUMeHOBaHHe llOil)l(H OCTH P YK 08011HTe. ij~ (nonrmcs) (w HO) (Ilara) 
CTpY ~"T)'P H O ro nonpaaaen cuus) 

MmKeHep 1 KaT. OfT ~-- 1-: c.x. Pe3BOB « tP,& » p? 20] 8 r . 
( H a HMC ~IOllaH He )]Oil~( HOCT li ucn onawrena) (nonnucs) (wHO) <.Uara) 
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ITpHIlQ)KeHHe N21 Tpe60BaHWI KKOJUflleCTBY, CpOKaM rrOCTaBKH 

NQ HaHMeHoBaHHe EA. H3M. I{OJIHQeCTBO 

1 3IleKTpoJUn LiPF6 apr, EQ-LBC3051C MTI KOHTeHHep 1 
2 MaTepHaJI CB5I3YlOllU1H apr. EQ-Lib-PVDF MTI rraKeT 2 
3 Mar epnan CB5I3YIOlllHH EQ-Lib-SBR MTI naxer 2 
4 DOPOlliOK CB5I3YIOlllHH EQ-Lib-520L MTI naxer 

., 

.) 

5 DOPOIllOK LiCo02 EQ-Lib-LCO MTI rraKeT 1 
6 ITOpoIllOK LiFeP04 EQ-Lib-LFPO-S21 MTl naKeT 1 
7 DOPOlliOK LiNiCoMn02 EQ-Lib-LNCM111 MTI naKeT 2 
8 DOPOIllOK rpa¢HToBbIH 250r EQ-Lib-MCMB MTl rraKeT 2 
9 Ilopouiox rpa¢I1ToBblH lS0r EQ-Lib-CMSG MTI rraKeT 2 
10 Yrnepozi npOBOJl51111HH apr. EQ-Lib-AB MTI rraKeT 2 
11 Yrnepon rrpOBO)J)IlllHH EQ-Lib-SuperC65 MTl rraKeT 3 

CPOK nOCTaBKI1: BCOOTBeTCTBHI1 CYCJlOBH51MH norosopa. 

I1pHJlO)l{eI-IHe N22 XapaKTepHCTHKH ncpounca LiCo02 

Ilapaxrerp 3HaqeHHe Ilapauerp 3HaqeHHe 
P8.3Mep Dmin 0,3 - 4 Conepxaune, 

Co 59.0±2QaCTI1U, ' % 
MKM D10 4,5 - 9 

Li 7.0±0.S 

D50 10,5 - 13,5 
Fe <0.01 

D90 16,5 - 25 Ni <0.01 

Dmax 27,5 -46 
Na <0.02 

HaCbITIHa51 nnOTHOCTb >2.5 Ca <0.02 CyTp51CKOH, r/cM3 

Mn <0.01 

Ilnouiam, yJlellbHOH 0.2-0.4 Cu <0.01 ')

nosepxaocru, M ,-/r 
BJIa)KHOCTb, % 

<0.05 3HaQemie pH 9.50±1.5 
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f!pHJIO)J{eHHe NQ3 XapaKTepHCTHKH fIOpOWKa LiFeP04 

Ilapaxterp 
ProMep 010 
qaCTHU, 
MKM 050 

3Hal.femle 
0,66-0,68 

1.85-1,87 

Ilapanerp 
Conepxaane, 
% 

Fe 

Li 

3Hal.feHI1e 

32.5-34.5 

4.0-4.5 

090 20,9-21,1 K <0.01 

Omax 24-26 Na <0.05 

HacblTI Ha5I fIJIOTHOCTb 
CyrpSlCKOH , r/cM3 

I Il nonrans yneJIbHOl1 
nOBepXHOCTH, M 

2/r 
BJIa)J<H OCTb, % 

>0.98 

<16 

:s0.08 

Ca (%) 

804(%) 

3Hal.feHi-Ie pH 

I 

<0.05 

<0.6 

8.0-11 .0 

TIpHJIO)J{eHHe NQ4 XapaKTepl1CTHKI1 nopounca LiNiCoMn02 

Ilapaverp 3Hal.feHHe Ilapanerp 3Hal.feHHe 
P8.3Mep 
-racrnn , 

010 2: 5.0 Conepxcaaae, 
% 

Ni+Co+Mn 
2:57.50 

MKM 050 9.0-12.0 MOJIbHOe 
COOTHoweHHe 

Ni : Co: Mn 1 : 1 : 1 090 :s20.0 

HacblTIHa5I nJIOTHOCTb 
CyTp51CK0l1 , r/cM3 >2.5 Li 7.0-8.0 

TIJIOma..ub y..ueJIbHOH 
nosepxaocra, M2/r 

0.2-0.4 Fe :SO.Ol 

BJIan<HOCTb, % <0.05 Na :S0.03 

3HalleHHe pH su .oo Cu sO.005 
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