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l .urge umuunts of fruit peel wastes have increasingly been generated from fruit 
processing utdustries. ·1 he fruit peels from banana, orange, and watermelon represent 
rcncwahh.: and sustuinablc btomnss resources that could be transformed into value­
added nnltcnuls instead of being disposed by increasingly impractical methods such 
us lundlillittg and composting. In this thesis, Pyrolysis, a thermo-chemical 
decompostltun process performed under an inert condition, was investigated for its 
potential to transfonn the fruit peel wastes into a biochar for potential use a catalyst 
support material. Study wus first conducted to examine the chemical composition of 
the fntit pc:d wastes 111 order to evaluate their suitability as feedstock for biochar 
recovery by pyrolysis. This was followed by pyrolysis of the banana and orange peels 
to produce btochnr as the main pyrolysis product, and the effects of temperature on 
the product y~<.:ld and chnr composition was investigated. The biochar produced from 
otange peel wus then utili1ed as catalyst support and made into a metallic catalyst 
fol lowed by an investigation into their porous characteristics. The fruit peels were 
detected to have considerable amounts of carbon (34 - 48 wt%) and fixed carbon (22 

24 wt0 'o), thus shu\\ tng potential to be pyrolyscd to produce a carbon-rich biochar 
f01 potential use as cat.llyst support. Pyrolysis of fruit peel waste produced an up to 48 
wl11'u yidd of btochar. It was found that the biochar produced at 500 °C (OP 500 and 
BP c;oo) showed highest contents of carbon (up to 70.5 wt%) and fixed carbon (up to 
71.7 wt01o), sho'' ing a characteristic of high resistivity to chemical reactions. The 
hiochar \\as also detected to have a porous structure containing mesopores in addition 
to u high 81· r surface area (up to I 05 m2/g) that could provide many spots for metal 
wns l<.l be nnprcgnated onto (or further upgrading into metallic catalyst. The biochar 
(OP 500) was then used as a catalyst support from which metallic catalyst were 
synthcs11cd 1 he synthesized mctalhc catalysts (5Cu/Char, 5Ni/Char, 5Zn/Char) were 
detected to mamtmn a !ugh BET surface area ranging from 89- 97 m2/g, representing 
a fuvournhlc feature in providing reaction sites for catalytic reactions to occur. 
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Kuuntiti s1su kulit buuh bcrsai;. besar tclah scmakin banyak dihasilkan daripada 
industri p~.:mproscsan bunh-buahan. Kulit buah-buahan scpcrti pisang, oren, dan 
tcmphikai mcrupakun sumbcr biomas yang mampan dan botch diperbabarui harus 
ditukar mcnjadi bahun yang lcbl11 bcmllai dan bukannya dilupuskan dengan kaedab 
yang tidak pruktikal scpcrti penimbusan dan pengkomposan. Dalam tesis ini, pirolisis, 
nH.:rupakun scbuuh proses pcnguraian tcnno-kimia yang bcrlaku dalam keadaan 
lcngm, tdah ct.siasut scbngai kacdah yang berpotensi untuk mcngubah sisa kulit buab 
kc biochur untuk kcgunaun sebagai bahan pemangkin sokongan yang berpotensi. 
Knjian bcrrnulu dcngan unnlisis komposisi kimia sisa kulit buah-buahan untuk menilai 
J...cscsunHlnnya scbagai bnhan mentah dalam pemulihan biochar menggunakan proses 
p1rolis•s. Sctcrusnya, kujian ini diikuti oleh pcnghasilan biochar daripada sisa kulit 
pisong dun nn.:n scbugai produk pirolisis utama, dan kesan suhu pirolisis pada hasil 
pmduk dan komposis1 biochnr tclah disiasat. Biochar yang dihasilkan daripada kulit 
oren tcluh dtgunnkan scbugai pemangkin sokongan dan dijadikan pemangkin logam 
dtikuli dcngan sinsatan tcrhudap ciri-ciri bcrliangnya. Komposisi sisa kulit buah­
huahan Ielah dikesan mcmpunyni kandungan karbon (34 - 48 wt%) dan karbon tetap 
(22 ?4 \\ t%) yang ugak banyak, oleh itu ia mcnunjukkan potensi menjadi sebagai 
biochar yung kaya dcngan karbon untuk kegunaan pemangkin sokongan. Sebanyak 48 
11 'n bcntt lwsi l hiochar tcluh dihusilkan daripda pirolisis sisa kulit buah. Dengan ini, 
hiochn• dahusilkan pnda suhu 500 nc (OP 500 dan BP 500) mcmpunyai kandungan 
karbon ;,.ang tct1ingg• (70.5 wt0/o) dan karbon tctap (71. 7 wt%). Ia juga menunjukkan 
cin kcnntungan tingg1 tcrhadap llndak balas kimia. Biochar tersebut (OP 500) juga 
lhkcsan mcmpunyai stnaktur bcrliang yang mcngandungi mcsopor dengam luas 
pcrmukann BFT )ang tingg• ( 105 m2/g). la botch menyediakan banyak ruang untuk 
wn logam dan danaik tarafsebagai pcmangkin logam. Biochar tersebut (OP 500) telah 
digunak.m schagaa pcmangkin sokongan dan juga sebagai pemangkin logam. 
Pcmangkm lognm yung dihasilkan (5Cu/Char, 5Ni/Char, 5Zn/Char) telah dikesan 
mcmpunyaa luas pcmwkann BE'J yang tinggi di antara 89 - 97 m2/g. Ia mcrupakan 
ciri-cin yang baik dalam mcnyedinkan ruang bagi berlakunya tindak balas pemangkin. 
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