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a9 UA (51) MK (2006)
HO1M 4/06
HO1M 4/36

(21) Homep sasBku: a 2005 11901 (72) BuHaxigHuku:

MupoHiok IBaH ®egoposuy (UA),

(22) [ata nogaHHs 3asBKu: 12.12.2005 Ocradpinuyk Boraan

: KoctaHTuHOBUY (UA),
(24) [lata, 3 AKoT € “UHHIMM 25.10.2007 Mangsiok Bonoaumup Iroposuy
npaBa Ha BuHaxia: (UA),
(41) [ata ny6nikauii sBigomocTeit 25.06.2007, Bynaynsk Isan Muxaitnosuu (UA),
PO 3aBKY Ta HOMep Bron. Ne 9 Ipuropuak Isan IsaHoBuY (UA),
GloneTeHs: Yenaaus Bonoanmup
TNw6omuposuy (UA)
(46) [Nata ny6nikalii sinomocTen 25.10.2007,

Npo BUAaYy NaTeHTy Ta Bion. Ne 17 (73) Bnachuk:

HoMep BloneTeHs: Mpukapnarcbkui HauioHanbHUA
yHiBepcuTeT im. Bacuns
Credanuka,
Byn. LLlesyeHka, 57, M. IBaHo-
®paHkiscek, 76000, UA

(54) Hassa BuHaxopy:

JOKEPENO ENEKTPUMHOIO CTPYMY

(57)

dopmyna BUHaxXoAy:

JXepeno eneKTpU4HOTo CTPYMY, LLO MICTUTb NTIEBUI aHOA, KaTOA i3 HAHOAUCNEPCHOTO KPEMHE3eMy i PO3MILLEHNI
MiX HUMW CenapaTop B €neKTPONiTi i3 eNekTponpoBIAHOIT CONi B OpraHivHOMY po3yuHHUKY (1M po3unH LiBF: B

¥ — BYTMPONAKT OHi ), Aike BIAPI3HACTLCA TUM, WO AK aKTUBHUIA KAaTOAHMIA MaTepian BUKOPUCTOBYETLCS kapGoaepo-
cunorens (KACT) a6o kap6ocunikarens (KCIM) 3 BMiCTOM CTPYMOMNpPOBIAHWX 4acTUHOK caxi BianosiaHo 20 i 30 mac. %.

CropiHka 3 i3 4
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(51) MIMK (2006)
52 HO1M 4/06
\/ HO1M 4136
MIHICTEPCTBO OICB'T"
1 HAYKU YKPAIHW
OEPXABHWIA ﬂEnAPTA:JEHT o n M c
IHTENEKTYANbBHOI
ENEKTYAT [0 MATEHTY HA BUHAXIT,
(54) IKEPENO ENEKTPU4YHOIO CTPYMY
1 2
(21) a200511901 RU 2187177, C2, 10.04.2002
(22) 12.12.2005 JP 2005285580, 13.10.2005
(24) 25.10.2007 JP 2005243342, 08.09.2005

(72) MUPOHIOK IBAH ®EJOPOBWY, UA, OCTA-
®INYYK BOTfIAH KOCTAHTUHOBWY, UA, MAH-
A3IOK BONIOAUMUP IFOPOBWY, UA, BYABYNSAK
IBAH MUXAWIOBUY, UA, FPUTOPYAK IBAH IBA-
HOBWY, UA, YENAOUH BONOAUMUP NIIOBOMU-
POBWY, UA

(73) MPVKAPTIATCBKU HALIOHANEHWA  YHI-
BEPCWTET IM. BACWIIA CTE®AHUKA, UA

(56) UA 46973, A, 17.08.2002

RU 2144244, C1, 10.01.2000

UA 54904, A, 17.03.2003

RU 2095310, C1, 10.11.1997

JP 2001015115, 19.01.2001

JP 2004002114, 08.01.2004

(57) Dxepeno enekTpuyHOro CTpyMy, LIO MICTUTb
niTieBuiA aHoA, KaToz i3 HAHOAUCNIEPCHOrO KpeMHese-
My i pO3MilLIEHMIA MDX HUMKM CenapaTop B enekTponiTi
i3 enexTpoNpoBIAHOI CONi B OPraHiYHOMY POSUUHHIKY
(1M poauun LiBF4 B y-GyTnponakToni ), ake Bigpis-
HAETECA TUM, WO SK aKTUBHWUM KaTOAHWIA MaTepian
BUKOpUCTOBYETLCA kapGoaepocunorens (KACI) abo
kapGocunikarens (KC) 3 BMICTOM CTPyMONpOBIAHUX
yacTuHOK caxi sianosiaHo 20 i 30mac.%.

BuHaxin HanexuTs A0 XiMIYHUX fKepen CTpyMmy 3
NITIEBUM AHOZIOM | HEBOAHUM PO3UMHOM ENeEKTPORITY.

BuHaxia MOXe BMKOPMCTOBYBATUCS ANsi aBTOHO-
MHOMO XVBJIEHHS CUCTEM ENeKTPOTEXHIKA Ta enexT-
POTEXHIYHUX NPUCTPOIB | € BM3HAYaNbHUM KPOKOM B
HanpAMKy PO3BUTKY NEPCNEKTMBHUX TEXHOMOMA B
ranysi TPUBONLTOBUX €NEeKTPOXIMiUHUX enemenTis. 1o
ranbBaHiuHUX eNeMeHTiB TPbOXBOMLTOBOTO Knacy 3
NiTIEBUM AHOAOM HANEXATb ENEMEHTU Ha OCHOBI Ci-
cremn LiMnO; Ta LiV20s, Wwo BonogiloTe nUTOMOIO
eHepricio nopsaaky 200BT-roa./kr, Ta eneMeHTH TUny
Li/SOCI2 [A.J1. flbBOB. fINTNEBbIE XMMUIECKUE UCTOM-
Hukn Toka // CopocoBCkuit oBpasoBaTenbHIA Xyp-
Han. - 2001. - T. 7. - Buin. 3. - cc.45-51) i LiVeO13 (G.
Betz, H. Tributsch. Energy conversion and storage
using insertion materials // Progz. Solid State Chem. -
1985. - V. 16. - N 4. - pp.195-220], nuToMa EMHICTL
fIKUX cTaHoBMTL 650 | 800BT-roa./kr BignosigHo. Mpo-
Te MOXUBOCTI NOAANLLIOTO NOKPALUEHHS ix napame-
TpiB NPaKTUYHO BUYEPNaHi Yepes BIAHOCHO HEBEeNuKo-
T0  3HaYeHHA MaKcUMansHoro  "roctbosoro”
HaBaHTaXeHHs maTepianie - "rocnopapis”, siki BUKO-
PUCTOBYIOTLCS NpY TX popMyBaHHi. Mpu LbOMY OTpH-
MaHHS AaHUX MaTepianis € BUCOKO EHEpProeMHUM Ta
©KOMOriuHO HeBesneuHuM.

Haibnuxumm A0 3anNpONOHOBAHOTO BUHAXOAY €
ranbBaHiYHWiA eNeMEHT, CTBOPEHUI Ha OCHOBI riapo-

KCUAY MarHilo, siKui NiAA2ETLCR enekTpoXiMiuHOMY
iHTepkanioBaHHI0 s-enemenTamn [MepiognuHoi cvc-
Temu [[leknapauiiHui naTeHT "[xepeno enekTpuuHo-
ro cTpymy” Ne46973A (Ykpaina), HO1M 4/10, 4/36 /
LI. Fpuropuak, .M. Byasynsk, B.K. Octadpitiuyk, B.5.
Opneubkun, L.®. Mupotiok, P.B. IneHuuskui, P.M.
Jlicocbkuit. - Ne2001010485. 3aseneno 23.01.2001;
Ony6n. 17.06.2002, Bion. Ne6. 4.129c.]. Mutoma em-
HICTb Ta NWTOMAa EHepris BKA3AHOTO ranbBaHIiYHOTo
enemeHTy CTaHOBNATL 586mA-roa./r Ta
1402Br-rog./kr BianosigHo.

3anaueio AaHOTO BUHAXOAY € NIABULUEHHS NUTO-
MWUX €HEPrOEMHICHUX XapakTepUCTUK rarnbeaHiiHux
©NEMEHTIB LLNSXOM 3aCTOCYBaHHA NEpPCNEeKTMBHMX
TeXHonorii y ranysi XiMiuHux [Kepen cTpymy Ta Bu-
KOPMCTaHHS! AELIEBUX KATOAHO-AKTMBHUX PEUOBUH.

MocTasneHa MeTa AOCATaETbCA LUNSIXOM BUKOPH-
CTaHHA B SKOCT aKTUBHOrO Matepiany Katoay Axepe-
na enekTpu4Horo cTpymy kapGoaepocunorenio KACT-
20 abo kapGocunikarenio KCT-30 3 BMiCTOM CTpymo-
NpOBiAHMX YacTMHOK caxi 20 abo 30mac.% sianosia-
HO. AHOZIOM B TaKOMy Axepeni cnyxwTs Li, enektpo-
nitom - OAHOMONAPHUN (M) PO3UMH
TetpachtopGoparty nitito (LiBF4) B y-GyTuponakToHi,
AKMA 3abe3neuyloTb OAHOUACHO XIMiYHY i enekTpoxi-
MiYHY CTIKOCTi aHOA-KaToAHO! Napu B npoueci Beiei
cnyx6u enemeHTy.
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FanbBaHiYHUIA EMEMEHT, CTBOPEHUH Ha OCHOBI
BMILLEONMCAHMX KIIOYOBUX 3aCaA, XapaKTepu3yBascs:

a) BUCOKWUM CTYNEHEM "roCTbOBOrO" HaBaHTaKeH-
HA X (2,20-2,23 pnst KACT-20 i 2,39-2,41 ans KCr-30
npw pospsAi ranbBaHiuHoro enemenTa ao 1,5B);

6) BWUCOKMM  3HAYEHHSM MUTOMOI  EMHOCTI
(~1000mA-rop./r i 1150MA-roa./r BianoBiAHO) Ta nin-
ToMoi eHeprii (~2150BT-rop./kr i 2400BT-roa./kr), wWwo
CyTTEBO NepeBuLLYye BIAMOBIAHI 3HAYEHHA ANA BiAo-
MWX, LUMPOKO 3aCTOCOBYBAHUX y NiTIEBUX ENleMeHTaXx,
KaToAHUX MaTepianis.

Kpim Uboro, goseaeHa MOXNMBICTL Ginbly edek-
TUBHOTO BUKOPMCTaHHS B [Kepenax CTPYMy HM3bKO-
PO3MIpHUX TBEPANX (bas, WO CTUMYmIOBATUME MOAA-
MbLWWIA PO3BUTOK JAHUX TEXHOMOTIN.

TMpuKnas KOHKPETHOrO BUKOHaHHS

Kap6oaepocunorens KACI-20 Tta kapGocunika-
rens KCI-30 € apiGHO3EPHUCTUMU MOPUCTUMM MaTe-
pianamm, siki ChOPMOBaHI i3 HAHOPO3MIPHNX YACTUHOK
peHTTeHoamopdHoro SiOz Ta CTPYMONpPOBIAHOT Caxi
(4ncna BKa3yloTb Ha NPOLIEHTHMIA BMICT Caxi).

KapBoaepocunorens ogepxysanu aucneprysaH-
HsIM NipOreHHoro kpemHesemy aepocuny A-300 (ACT
14922-77) Ta aueTUneHoBol caxi B AMCTUNLOBAHIN
BOZAI Ha NpoTAsi 8rog. 3 AOMOMOIOK YMbLTPA3BYKY.
MpuroToBneHy piaky CycneHsiio (BMICT YacTUHOK
20mac.%) BuTpUMYBanu 72roa. npu TemnepaTypi
20°C ANs yTBOPEHHs TBEPAOI renieBMAHOI Macu, siky
3amopoxysanu npu Temnepatypi -22°C. Mia yac 3a-
MOPOXYBaHHS MIKPOKPUCTANW Nbofly hopMyBanucst
33 paxyHoK BOAM, O NOCTAYanacs i3 MKUACTUHKO-
BOro o6'eMy rento. YTBOpPEHHs MIKpOKpMCTaniB nbogy
MPUBOANIIO A0 IHTEHCHBHOTO KOHLIEHTPYBAHHSI HaHo-
4acTUHOK remio. Mlicns po3mMopoXyBaHHA renb BUCY-
wyBanu Ha npoTs3i 6roa. npu Temnepartypi 140°C.
MNia yac BucywyBaHHs Benuki kycku kapBoaepocuno-
Tenio CamoBINbHO PO3CUNANNCA Ha ApiGHI 3epHa pos-
Mipom 100-150mkm.

Ans opepxaHHa kapGocunikarenio BUKOPUCTOBY-
Banu sk Npekypcop TeTpaxnopua kpemHilo (SiCly). B
npeKypcop 3amilysanu auetuneHosy caxy. B oaep-
KaHy piaiKy CYCneHsilo npu HenepepeHOMY nepemiluy-
BaHHi BNWBANM HEBENUKMUMU NOPLISIMUA KOHLIEHTPOBa-
Hy CcONAHy KucmoTy. BukopuctaHHa B  siKocTi
riAPONI3YIOYOro areHTa COnsHOI KUCMOTH CNOBIMLHIOE
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peakuiio yreopeHHs Si(OH)s. ConsHOKUCNOTHMA rin-
ponia SiCls y nopigHsHHi 3 BogHuM Gys He ek3oTepMi-
UHWMIA, @ eHAOTepMIYHWIA, i CYNpOBOMXYBABCA 3MEH-
LWeHHsAM TemnepaTypu peakuiiHoro cepegoBuwia 3
+20°C Ha nouatky A0 -15°C Ha 3aBepLueHHi npouecy.
MonikoHaeHcauis Si(OH)s y npucyTHoCTi caxi npuso-
Avna ao yTeoperHs nicns 30xe. nopowikonoaiGHoro
kapBocunikarenio. OfepXaHui NPOAYKT BiAMMBANU
Bif aacopboeaHoro HC1 AucTunboBaHoio BOAOK A0
pH=5,5-6,5 i cywmnu npotarom 6 rog. npu Temnepa-
Typi 140°C.

BmicT gomiwok B kpemnesemax KACT T1a KCI He
nepesvwysas 0,1mac.% i cknapae ans Fe203, Al2O3 i
TiO2 signoeiaHo meHwe 0,003, 0,05 i 0,02mac.%.

HamasHuit enekTpoa Ha Hikenesiv citui (katon)
chopmysanu i3 cymiwi opepxaHoro mavepiany 3 pos-
UWHEHVUM B aLETOHI TeHNOHOBUM MOPOLLIKOM (3B'A3y-
104U KOMMOHEHT) Yy chiesiaHoweHHi 98 i 2mac.%.
AHO[, BUTOTOBNSBCA i3 NITIEBOI PONLIM TOBLUYMHOO
1,2MM. PO3uMH eneKTponiTy rotysascs i3 BUCYLUEHOT
nporarom 2rog. npu Temnepatypi ~130°C i Tucky
~3mm pr.cT. coni B LIBF4 i nonepeaHso pektudikosa-
HOTO MpU MOHWKEHOMY TUCKY (~4MM pT.CT.) B aTMoC-
chepi aprony y-6yTuponakToy. flitieeui aHog i katog,
po3AineHi cenapaTopoM i3 HETKAHOro MponineHy To-
BLMHOI0 0,1MM, NoMiluyioTe B kopnyc 3 1M posunHom
UBF4 B y-6yTuponakToHi i repmetusyioTs. Onepauii
npoBoAsTL B cyxoMy Bokci. MMicns repmeTuaauii rans-
BaHiYHi enemMeHTV BUTPUMYBANWUCH NpU KiMHATHI
Temnepatypi npotsirom 24roa. Ha puc. 1 npueaeHo
PO3pAAHI KPUBI 3aNPOMOHOBAHNX ENEMEeHTIB, Ha sKii
yepes X M03HAYEHO KOHLIEHTPALiI0 BNIPOBAZKEHOTO B
‘piokeuam kpemnito (KACI-20 i KCI-30) niTito.

TexHIKO-eKOHOMIYHa eCheKTMBHICTL 3anponoHo-
BaHOTO pilLeHHA Yy BY3bKOMY PO3yMiHHI nonsrac B
ROCATHEHHI BULUMX 33 BIfIOMi HA ChOTOAHIWHIA AeHb
3HaueHb NUTOMOT PO3PAAHOT EHepril aKTUBHOTO MaTe-
piany katoay, NiABMLLEHHI MOTY)HOCTI NITIEBUX ene-
MEHTIB, OZJHO4ACHO NOHWXYIOUM BapTICTb OAMHULI
EMHOCTI Ta eHeprii. B LwupoxoMy acnekTi - ue oyesu-
AHE PO3LUMPEHHS KNacy TPUBONLTOBMX XIMIYHUX [DKe-
Ppen CTpyMy 3 OGI'PYHTYBaHHSM HOBOTO HanpsaMy Tex-
Honorii  NITIEBUX JDKepen CTpyMy 3  LIMPOKUMMU
MOXIIMBOCTSIMM X MOAGNBLUOTO BAOCKOHANEHHS.
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Komn'loTepra sepcrka B. KniokiH Mianucre Tupax 26 npum.

MinicTepcTBo OCBITH | Hayku Ykpaiiu
[AepxaBHuii AENapTaMeHT iHTeNeKTyansHoi BNacHocTi, Byn. Ypuupkoro, 45, M. Kuis, MCT1, 03680, Ykpaika

AN “YxpaiHcbkui IHCTUTYT NPOMUCNOBOI BRacHOCTI", Byn. Masyxosa, 1, m. Kuis — 42, 01601




