RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

NOVEL "ENERGETIC" MATERIALS & EQUIPMENT
FOR PORTABLE BATTERIES ASSEMBLY

Description
Electrochemical methods of energy storage and conversion
are of great interest for many practical applications. The mar-
ket of portable batteries and fuel cells for electronic devices is
showing a strong tendency to expansion. Answering the
needs of environmental protection, a lot of research work is
devoted to development of fuel cells and promising batteries
for electrical vehicles. There is a great demand, therefore, for
relatively low cost and environmental friendly electrode
materials and catalysts used in batteries and fuel cells.

However, there is a huge discrepancy between exper-
imental data obtained in the laboratories of different scien-
tific centers and battery manufacturers. The main reason is
that most research laboratories can not carry out electro-
chemical testing of their materials in full battery samples of
industrial sizes. It is impossible, therefore, to carry out
standard tests required by industry.

We have developed reliable, precise and relatively low
cost sets of laboratory equipment and technology for mak-
ing battery samples of standard industrial sizes.

Innovative Aspects and Main Advantages
Kyiv National University of Technology and Design
(KNUTD) has developed a set of Lab equipment and tech-
nologies in order to assemble the coin cells of 2016 and 2325
sizes (Fig. 1a,c¢) for testing the Lithium, Lithium-Ion,
Lithium-Polymer and alkaline manganese dioxide batteries
(Table 1), as well as novel materials for these types of batteries.
KNUTD has developed unique sets of equipment and

Table 1. Characteristics of coin batteries attained in standard
industrial sizes

Type of battery Size VOI{? g% C?I?Zilty’
LithiumIon battery 2016 4.2 10-15
Li/MnO, primary battery 2016 34 110
Alkaline Zn/ MnO, battery | 2016 1.6 91
Li/MnO, primary battery 2325 34 226
Alkaline Zn/ MnO, battery | 2325 1.6 190250

Table 2. Characteistic of cylindrical batteries attained in stan-
dard industrial sizes

Type of battery Size VOl{? &% C?fl)z.cﬁty’
Alkaline Zn/ MnQ battery AA 1.6 2600
Carbon/Zinc battery AA 1.6 760
Carbon/Zinc battery D 1.6 5044
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Fig. 1. Coin (a) and cylindrical (b) batteries of different che-
mistries, as well as laboratory equipment for assembling of bat-
teries (¢) and (d)

Lab. technology for assembling the following types of
cylindrical batteries:
— alkaline manganese dioxide battery AA size;
—  carbon/Zinc batteries of AA and D sizes (Fig. 1 b, d).
Different promising active materials, electrolytes, separa-
tors, conductive and other types of additives, current collec-
tors and other novel materials could be tested in battery sam-
ples of some standard industrial sizes of different chemistries.
For example, materials for negative electrodes of li-
thium — ion batteries with specific capacity from 400 to
600 Ah/kg have been developed in cooperation with supe-
rior Graphite Co., Chicago, IL.

Areas of Application

Different electronic and electrotechnical equipment (like
watches, flashlights, calculators, computers, children's
toys, remote-control stations, mobile telephones, cameras,
camera-recorders, etc.).

Stage of development

Tested, available for demonstration.

Contact details:

KNUTD, Prof. V. Z. Barsukov

2, Nemirovich-Danchenko str., Kiev 02011, Ukraine.
Tel.: 256 2102; Fax: 280 0512

E-mail: chemi@mail vtv.kiev.ua
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BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

HOBITHI "EHEPTETUYHI" MATEPIAJIN
TA JABOPATOPHE OBJIA/THAHHSI .
AJIA SIBPAHHS IIOPTATUBHUX BATAPEN

022150 npono3suuii

Enekrpoximiuni MeTomm 36epeskeHHs Ta ePEeTBOPEHHS eHep-
ril MAIOTh 3HAYHUI iHTEpPeC [JIs1 GAraThbOX MPAKTHYHUX 3aCTO-
cyBaHb. PUHOK 1opratiBHUX OaTapeii Ta NaJuBHUX eJIeMEH-
TIB /IS €JIEKTPOHHUX IIPUCTPOIB MA€E CTALY TEHJEHIUIO 10
posmmpenns. barato pociipkens TakoK MPUCBSYEHO PO3-
pOoOIIi TTAJIMBHUX €JIEMEHTIB Ta MEePCIeKTUBHUX Gatapeit s
€JIEKTPOMOOITIBHOTO TPAHCIIOPTY B 3B'A3KY 3 HEOOXIIHICTIO
3aXMCTY OTOUYYIOUOTO CEpEIOBHINA. 3 ypaXyBaHHIM €KO-
HOMIYHOTO Ta €KOJIOTTYHOTO ACTIEKTIB IIPOOJIEMHE ICHYE, TAKIM
YMHOM, BeJIMKa [0Tpeba B BiZIHOCHO HEIOPOIUX Ta eKOJIOTTYHO
6e3MeUHNX eJIEKTPONHUX MaTepiaax Ta KaTajizatopax /s
AKyMYJISITOPHUX Oarapeil Ta MaJIuBHUX eJIeMEHTIB. 3 HIIOro
GOKY, iCHY€E 3HAUHE PO3XOIKEHHS B €KCIIEPUMEHTAIBHIX J[a-
HUX, SKi OTprMaHi B JJabopaTopisiX PisHUX HAYKOBUX HEHTPIB
Ta y BUpOOHUKIB Garapeii. Ile yacTo TpamisieTbest ToMy, 110
GIIBIICTD HAYKOBHUX JIaOOPaTOPiil He MAlOTh MOJKJIMBOCTEN
BUKOHYBATH €JTeKTPOXIMIUHI TOCTI/IPKEHHST TAKUX MaTepiasiB
B peaJibHUX MPOTOTUIAX Garapeil cepiiitux poamipis. Tomy
HAYKOBI[l 4aCTO HE MOXKYTb BUKOHATH CTaH/IAPTHOTO TECTY-
BaHH#A, HeOOXiIHOTO 7T TPOMKCIOBOCTI. MeToro faHoi yac-
TUHU poboTh OyJia po3poOKa HaiiHMX, MPEnu3iiHuX Ta
BiJHOCHO HEIOPOTUX KOMILIEKTIB J1a00paTOPHOro 00JIaiHaH-
HS1 JIs1 BUTOTOBJIEHHS €KCIIEPUMEHTAIbHIX 3paskiB GaTapeit
CTaH/IAPTHUX HPOMHCIIOBUX PO3MIpiB.

Hosusna ma ocnoeni nepeesazu

KHYT/I po3po6uB KOMILIEKT JIaOOPATOPHOTO 0OJIaiHAHHS
Ta TEXHOJIOTII0 30MPAHHST MOHETHUX €JIEMEHTIB THITOPO3Mi-
piB 2016 ta 2325 (Puc. 1 a, B) st BunpoOyBaHHs B JIiTiil-
iOHHUX, JHTII-1TOJTIMEPHUX TA JIY>KHUX 1iIOKCU/-MapraHile-
Bux Garapesx (Tabur. 1), a TakoK HOBITHIX MaTepiajiB AJst
11X THIIOPO3MIpiB GaTapeii.

Ta6a. 1. XapakTepUCTHKH MOHETHHX Oarapeil, CKIaJieHUX B
CTaH/JaPTHUX TUIOPO3Mipax

Tun Garapei Tuno- | Hampyra, | €MHICTS,
po3mMip B MATOZL
JliTili-ioHHI aKyMynATOpH 2016 4.2 10-15
Li/MnO, nepBunHi 6arapei | 2016 34 110
Jlysxni Zn/ MnO, 6atapei 2016 1.6 91
Li/MnO, nepBunHi Oarapei | 2325 34 226
Jlysxni Zn/ MnO, 6atapei 2325 1.6 190-250

Ta6u1. 2. XapakTepUCTHKY IWIHAPUYHUX OaTapeil, OTpUMaHUX B
CTaHJapPTHUX PO3Mipax

Tun Garapei Tuno- | Hampyra, | €wmHicTb,
po3mip B MATOZI
Jlyxui Zn/ MnO, AA 1.6 2600
nepBUHHI Oarapel
Carbon/Zinc 6arapei AA 1.6 760
Carbon/Zinc Garapei D 1.6 5044
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Puc. 1. Monerti (a) ta uuiinapuysi (6) GaTapei pisHUX cHCTEM,
a TaKox JabopaTropHe 00JaaHAHHS i1 30UPAHHS BiANOBITHIX
Oarapeii (B, 1)

Po3po6iieHi Takok KOMILIEKTH O0JafHAHHS Ta TEX-
HOJIOTist 30UPAHHS Uil HACTYIHUX THUINB IUIIHAPUYHIX
Garapeii: yskui Zn/MnO, nepsunti poamipy AA; corboBi
Garapei cTanzapTHuX TUIOpo3MipiB AA ta D. PisHi nepcrek-
TUBHI aKTUBHI MaTepiaj, eJIeKTPOJIiTH, CeTapaTopH, eJeK-
TPOIPOBIIHI 06ABKH, TOIO MOXKYTh OYTH POTECTOBAHI B
GaTapestx pisHUX CHCTEM Ta THITOPO3MipiB.

Hanpuxknan, B8 coisnpani 3 Superior Graphite Co.,
Chicago, IL 6y po3pobsieHi MaTepiajiu il HEraTUBHOTO
€JIEKTPOMY JiTi-iIOHHOTO aKyMyJiITOpa 3 TMUTOMOIO EMHi-
ctio 400-600 A-rom/xr.

Tanys3v 3acmocyeanns

Ejiekrponne ta ejlekTpoTexHiute obagHanns (HanpuKJIaz,
TOAMHHUKY, JIXTAPUKH, KaJIbKYJISTOPU, KOMI IOTEPH, /-
TSAYI irpamiku, AUCTAHINIHI MyJbTH, MOOLIBHI TesnedoHu,
Bi/leokamepu, TOTIO).
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[lepeBipena, roroa /it IeMOHCTPAIlil — POBE/IEH] HATYP-
Hi BUIIPOGYBaHHSI.

Konmaxmmna ingpopmauia:

KHYT/]

npod. B. 3. bapcyxon

ByJs1. Hemuposuua-/lanuenxo 2, Kuis 02011, Ykpaina
Ten.: 256 2102;

daxc: 280 0512,

E-mail: chemi@mail.vtvkiev.ua

15



