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Performance and Safety of EDLC of PVdF-PVP Mixed Binder
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ABSTRACT

High surface area and high pore volume activated carbon was prepared by KOH
activation of rice hull. The electrodes were fabricated by compounding the commercial and
rice hull activated carbons with PVdF and PVAF-PVP mixed binders without addition of
conductivity improver. The electrodes fabricated with rice hull activated carbon and
PVAF-PVP mixed binders showed the best performance because the PVP played as a
pore-forming agent. The electrode exhibited excellent electrochemical characteristics
having 7.9 W - h/kg of energy density, 33.5 F/g of speific capacitance, 0.7 £ of ESR and
good efficiency of self-discharge compared with that fabricated with commercial activated

carbons.
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HUAE AZste 2a-AE FH0] &3 AHE 2= HY7t Fof 558 71719 F

B3 32 = AX7) »yesth  olEd ZAY ad wetow ) a3 st}
o] &-23& o83 qUAE AAAs T AFMAEHY 2xAAY Jlee FH
A7)e1 5% 7 A El(electric double layer capacitor, EDLC)¥= M 2% e oz
AZZANEZA 48 AHE AA s JoH,2)

EDLCE 2zt x| ¢t wlwste] Ag &% HH(EDLC/23EA ; -25~T70/0~40 T)sh
A HABH13 VIZF ooz Hu, FAEE7 S wEr 52 FHUEE Y
e X2 FH 231" A BeHoln FHA cycleo] T HA Aol drh
T3 EDLCE Al¢ 5 FAESF7E 22 glx, 2334 xd vl8] F34Pb, Cd )&
AFE3HA] 3 FAH 'S AL wiiel Fa e Aol I3 AL FHel A
oH1,2].
utetA EDLCY 8 d7dde HA
38 FFATIE ALZ o8 YA HFL ,
o dudg L vEHE, a8 ¥ £58 AU UE 4L
i3],

EDLCE HIZ¥ o] & &A%
e ZF -8 cycledl 93 A
(4].

dutd oz EDLCO HALZFLE F AT Atole) Ao F&5E, Asde FH3
F 2 AF uFgHAe] 45 Fru1l5] 5B, g8 d99 AT =27, B
¥ 92 vAFg T AEEHE A5 5402 s EDLCY {5
T3 AURERE 7M7) fElA AFaAed 4an AFARE 4 AgA
(binder)7} 8% JFudoz FE%a Qoi[9]

kA 2 EDLC°ﬂ"1‘ FUAEe Byt vwA aga ggd 3k &

2 FARLES 4HIdARE ALY Axd 44 BAE10]E o) &so A
st 71&9 Addstd A g ) vuwste] HBokn T3 2 AFME AF EF
E g8l @493 polyvinylidene fluoride(PVAF) ©Y %Al == PVAFe wq
(membrane)oll 4} 71 F A 2 A8 5= polyvinylpyrrolidone(PVP) E3Z2%A] A5 Al
2% W, z27& WIstd duAIERg AHALFE FUHAII SIHRAEAEY
(equivalent series resistance, ESR)S& #HA3dstnz s, =3 F4 Mol &4
g EDLCE AlzsiH, &4 7/, ATEE ¢ vxHA Y EDLCY #7134 SA47F
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2-1. PVdAF-PVP 53 48A &3 Wsd & 54
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AF7EE BAs AgsE #AaAA 2o o8 d5& Axsr] Qs 7k
(cross-linking) &7} 433 oA AFAZ A& v Hol Zekslo PVP
g #7sld U3 z2AdA AYstdciill,  PVAFe PVPE 111 &30 &E &Y
sted NMPel &aste] §AMNel2 A xstil, PVAFS PVP ZdAE 493 53]
2 4~6 wt.% HH A EF =9 54& Table 19 YEfALE.  PVAF} PVP

E 11 v&z Tisted AF Z3 éﬁr PVdF ddZdstARg AF574%7t j4e]
5101 Table 13 Zo] A71& Aol g4xAt. 53] ZFA #&Fo] 5 wt%Yd W
MJ-25 d=9 7% ESRe] 0.7 Q, v|AHE%F 335 F/g 2 oYL= 79 W - h/ks2
2 Mg SFEtga EH F ANAEHE FE&37F 7bsE FEolUTh

AgtA ko] 5 wt%Y Wl AAQ} 23 V, 1083 FHE HAF 10 mAZ 1.0 V7t
A WA HAM A ]71}-% 103 ¥4 =A% AE Fig. 1o Jehigdoh,  F - w4Ad
cycleo] 93 AAG A% L E3tr} 58] A4S 54 R dyA A ZA Y
AFAs2A At RS & F A}
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Table 1. ESR, specific capacitance and energy density of EDLC containing activated

carbon electrodes with various PVdF-PVP mixed binder contents.

Activated Electric 1 PVAF-PVP Binder
Carbon Characteristics ! 4 wt% 5 wt% 6 wt%
ESRIQ] | 29 26 57 |
Specific :
i 13.3 176 145
YP-17 Capacitance[F/g] | -
Energy Density |
3.1 4.1 34
[W - h/kg] N ‘
ESR(Q] 31 29 35
Specific
139 19.7 149
BP-20 Capacitance[F/g]
Energy Density
2.1 28 25
[W - h/kel
ESR[Q} 0.9 0.7 25
Specific
27.3 335 278
MjJ-25 Capacitance[F/g]
Energy Density
6.4 79 6.5
[W - h/kg] o
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Fig. 1. Charge/discharge 10 cycle curves of EDLC containing
electrodes with 95 wt.% activated carbons and 5 wt.%
mixed PVdAF-PVP binder.

2-2. Cyclic voltammogram(CV) 54

AF2HH Gl Rz A7UxE FFE W FAE E(scan rate)o] W3 v A
Aege JFE Yol ua FALEE 5~50 mV/secE W3IAIA CVE =3 A
Fig. 29} o] MJ-25 5 wt% BEFZ2FA AZFT LS FAEE7L 10 wV/sec ©] 3l
A uAAEE 548 JEMAD, FAEE7 AR S E rounding(sloping) d4o] 2
7béte] plateau F&#o| §lAAA (1], £F4 He S HeElE Az HAE CV 2ol
o= AE Holrx &HA A F(capacitative behavior)e] ZA AstEE AL & 4
AAL 53] 10 wV/sec(PAFAER) o]Atoll A 4L B2 o #384 (ohmic)e] Hx A
1A = AZEH7 RO BAEAGI2). o] EAL FAESES AASE AR
o] &o] bulkell A 59| internal surfaces ©]F3l=t J2Ado] FAsty] W&o}
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Fig. 2. Specific capacitance vs. potential profiles obtained with
M]J-25 carbon electrode made from 95 wt.% activated
carbon and 5 wt.% mixed PVdF-PVP binder as a function
of scan rate.
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(1) Y& nEAds FH-Ad AF L uA AFe]l #ddA Ugd $A g4
& PVAF-PVP E#ZA2FAE A8 Z$ PVPY /34 948 gid 5 A E
] g o] AFAQl MFL Az £ UNT EDLCY A7iwA g F A cycleo]
S8 AIAEE G AS & F AUy

2) 44 g€ PVAF-PVP Ed4gAz2 A3 AdA dyAd= 79 W-
hkg, Bl AE%F 335 F/g € ESR 07 Q¢ $53 542 2= AHANHE Az
F ARz
71&9 Agistd YP-17, BP-20 4% Ao vusdte 58 AFEAES YElA
o},

(3) A BAHgoR AR AFo] Tl 4P Us HAFd Hlaste 29 A
T U RAEs} £5319 3, 3] carbon black AEY EAA NFEAE HseA @
79 W-h/ked] 52 dUAILEE 48 5 JUT. oA =44 AFAE H7Y
g A9 25~30 % oA duUAEEE A& £ Ye Aoz HYAHArt
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