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ABSTRAK

Kepentingan superkapasitor tidak boleh diberi lebih penekanan terutamanya did law
pencarian untuk penambahbaikan peranti simpanan tenaga yang fleksi ra
mekanikal, lebih ringan, dan lebih kompak untuk signifikan aplikasi; dari naga
yang boleh diterap dalam pakaian sehingga kepada aplikasi angkasa ya% a kos
berdasarkan berat dan isipadu sangat tinggi. Superkapasitor sangat mengrik urltuk alat
elektronik mudah alih juga aplikasi disebabkan oleh ketahanan dan kuas
tinggi. Penyelidikan ini berfokus pada fabrikasi sel superkapasitor
nanotiub karbon sebagai bahan utama elektrod aktif dan elektrolit hi
90% daripada setiap karbon komersial digunakan iaitu Carbox
CNTs serta 10 % Polyvinylidene fluoride (PVDF) dan Poly
hexafluoropropylene) (PVDF-HFP) sebagai pengikat telah untuk_mepghasilkan
filem elektrod. Dalam pada itu, dua jenis elektrolit polimer yampber M id
Polvmer Electrolyte (PSPE) dan Hybrid Solid Polymer Elcgmglytes (HSPEY (glis ke
dalam kertas turas selulosa) — disediakan daripada camp olyvinyl filc8ffio! tP'PXA dan
orthophosphoric acid (H;PO,) dengan nisbah yan [ i t.% %ngga
70 wt.%. Ujian kekonduksian dijalankan pada suhu bil¢ men elekgelit HSPE

memberikan kekonduksian yang tertinggi iaitu 4 10° T ber ing PSPE
(2.56 x 107 Scm!). Berdasarkan keputusan ini, m i p Pque ebihi PSPE,
sel superkapasitor difabrikasi dari 50, 60 dan N 1

. K

-oxyl dan Normal
end fluoride-co-

am campuran

PVA/H;POy/selulosa (cth. H50, H60 and H) e el lggpasitor diyji tahap

kitaran dan cas — discas (CD). Daripada n se s s,écan (tiga dari setiap

sampel CNTs), C90H70 (cth. Cell - C |H26)' C90PVdAF-HFP10))
3 F, i

menunjukkan kapasitans yang tinggi iagfu [ menggunakan Cyclic
Voltammetry (CV) berjulat 0.0 — 1 V. BaangnI CD, kapasitans efektif,

ketumpatan tenaga dan kuasa yang diw ah 153 Fg'!, 76.50 Whg™'
dan 1.00 Wg ! | dan purata kec% ehi . gan lebih 5000 keupayaan
kitaran. Ujian lain yang juga pentinggtila & dua-dua sampel elektrod dan
elektrolit iaitu Thermogravin xAnalrsz_ , gf Emission Scanning Electron
Microscope (FESEM), X-R(@‘ cti

N l . '_l).c_)ﬁ/

)
&
S
S
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ABSTRACT

Ng

The importance of supercapacitors cannot be over emphasized, especially i tAis cflrrent
era of search for an improved energy storage device that is mechanically flexib¥, more
lightweight, and more compact for use in a significant number of apans; from
wearable energy that could be incorporated into garments, to space applicatiops where the
cost by weight and volume is huge. Supercapacitors are very attra&for portable
electronics as well as automotive applications due to their high ic power and
durability. This research focuses on the fabrication of supercapa 1s [rsing carbon

nanotube as the main active electrode material and hybrid er elacttolytg as the
separator. 90 % of each of the following commercially prePaged wombes

namely; Carboxyl, Hydroxyl and the Normal CNTs and 10 f polyvjnyli ni c

(PVDF) and Poly(vinylidene fluoride-co-hexafluoroprop ) (PVDF a mider

have been selected for the electrode film. On the other d, tye Hiffgrent Wpes of
d

1
aqueous polymer electrolytes — Pure Solid Polymer Ele e EWind HyDrd Solid
Polymer Electrolytes (HSPE) (incorporated with CW fil et) — prepared
from the solution of polyvinyl alcohol (PVA) ophopplgfic agidM(H3;PO4) in
different percentage ratios from 0 wt. % to 70 %Conduc i st@ conducted at
room temperature shows that the electrolyte mad® from H deljvered the highest
conductivity of 1.67 x 107 Sem™' as agains%E (2.5536 K. Based on these
results, and having noticed the potentials th E §ad ovey PSP \Supercapacitor cells

were fabricated from 50, 60 and 70 wt phosghoricicld Qg?VA/H3PO4/cellulose

blends (i.e. H50, H60 and H70). All the I i ells LyVe been tested for their
cyclic behaviors and galvanostatic -disgharg D f the Nine successfully
5),JCIOKQ§ (i.e. Cell - C (COOPVdF-

fabricated cells (three from eachffa of C
HFP10 [H70| C90PVdF-HFP10)) delifered t

calculated using cyclic volta withj
V. However, when measure galva

#tegapacitance of 313 Fg'! when
ctrocliepnical voltage window of 0.0 — 1
D, i fective capacitance, energy and
power densities obtained &lf Fg'a WhN\Yand 1.00 Wg ! respectively, and
attained the overall col is ffiglertcy ; with more than 5000 cycleability.
Other important tests gegnd tec‘i:ln ot sagples of electrode and electrolytes are
Thermogravimetric % ), #Field ission Scanning Electron Microscope
&cp I@J b g

(
pon (

(FESEM), X-Ray Y
A >4
\c')

N
S
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