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PREPARATION AND CHARACTERIZATION OF STARCH-AMMONIUM
NITRATE POLYMER ELECTROLYTE

ABSTRACT

A proton-conducting polymer electrolyte system based on starch doped ammonium
nitrate (NH4sNO;3) has been prepared through solution casting method. The ionic
conductivity for the starch- NHs;NO;3; was conducted over a wide range of frequency
between 50Hz and 1MHz and at temperatures between 303K and 373K. Fourier
Transform Infrared (FTIR) spectroscopy showed that the complexation has occurred.
The sample containing 25wt% ammonium nitrate exhibit the highest conductivity at
room temperature at 2.19x10® S-.cm” for sample SAN25 studied using
Electrochemical Impedance Spectroscopy (EIS). The conductivity by various
temperatures obey Arrhenian rule and found to influence the proton conduction.
Calculations using the Rice and Roth model provide number of mobile ions, #,
diffusion coefficient, D and ionic mobility, 4. The transport parameter of the samples
shows that the increase in conductivity is due to the increase in the mobility of ions,
diffusion coefficient where the value of the cation diffusion coefficient, D. at
5.99x107"" em®s obtained is higher than the value of the cation diffusion coefficient,
D. at 1.70x10"? c¢m’s™" and the value of the cation ionic mobility, x4+ at 2.29x10™
cm?V's™ is higher than the value of the anion ionic mobility, x.at 7.08x10™"" cm?V's’
' The Transference Number Measurement was performed to correlate the diffusion
phenomena to the conductivity, o behaviour of starch-NH4NO;3; polymer electrolyte.
Therefore, this study had proven that the starch-ammonium nitrate polymer electrolyte
is a proton conductor.
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PENYEDIAAN DAN PENCIRIAN ELEKTROLIT POLIMER DARIPADA
KANJI-AMMONIUM NITRATE

ABSTRAK

Satu sistem pengkonduktor proton elektrolit polimer berasaskan kanji-ammonium
nitrate  (NH4NO;) telah disediakan menggunakan teknik tebaran larutan.
Kekonduksian ion bagi kanji-NH4NOs telah dikaji dengan menggunakan frekuensi
antara 50Hz dan 1MHz pada suhu diantara 303K dan 307K. FTIR spektroskopi
menunjukkan bahawa tindak balas komplek telah berlaku. Sampel yang mengandungi
25wt% ammonium nitrate mencatatkan konduksi tertinggi pada suhu bilik iaitu pada
2.19x10° S-cm™ yang dikaji menggunakan EIS. Kekonduksian melalui pelbagai suhu
mematuhi peraturan Arrhenian dan mempengaruhi kekonduksian proton. Pengiraan
menggunakan model Rice dan Roth memberikan bilangan gerakan ion, n, pekali
difusi, D dan keboleh gerakan ion, u. Parameter pergerakan bagi sampel menunjukkan
bahawa peningkatan kekonduksian adalah disebabkan oleh peningkatan gerakan ion-
ion, dimana nilai bagi pekali difusi kation, D+ pada nilai 5.99x10™"" cm’s™ diperoleh
adalah lebih tinggi berbanding pekali difusi kation, D. pada nilai 1.70x10"" cm”s™ dan
keboleh gerakan kation, u+ pada nilai 2.29x10®* cm®V''s' adalah lebih tinggi
daripada keboleh gerakan anion, u. pada nilai 7.08x10™" em’V's™ Pengukuran
bilangan perpindahan telah menunjukkan bahawa berlaku perkaitan dengan fenomena
difusi bagi sifat konduktiviti kanji-NH4sNOs3 elektrolit polmer. Justeru, kajian telah
membuktikan bahawa kanji-ammonium nitrate elektrolit polimer adalah pengkonduksi
proton.
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