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Fig. 1 SEM images of PB and 30K/PB-600

%1 PB #130K/PB-600 f£{L 7 DES 5 #f
Table 1  EDS analysis of surface of PB and
30K/PB-600 catalyst

TCRE /%, wt

RS 1Y)

[(c] [o] [K] [Al] [si] Hf
" A 8654 11.11 057 224 027 0.27
la
B 86.21 11.53 0.51 225 024 026
A 5487 2729 1525 154 1.04 0.1
& 1b
B 5523 2659 1562 151 097 0.08

2.1.2 FTIR 20#r

PB Fil 30K/PB-600 f# 1k 7 14 21 4h 3% [ 4n [ 2 iy
o AW IS AR R R R AR e S A R 1350,
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=
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12 PB I 30K/PB-600 (L HIZLAMEIE K
Fig. 2 FTIR spectra of PB and 30K/PB-600
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Table 2 Physical and chemical properties of PB and K/PB catalysts

FE i R A /m?. g™ FLARREY mm?- g LA /mm B /mmol - g™ 72 %
PB 44.18 36.46 51.21 2.1 10.5
20K/PB-600 18.94 13.53 30.88 9.3 92.7
30K/PB-600 13.84 10.15 27.85 12.1 96.3
40K/PB-600 10.41 8.29 25.64 11.6 96.2
30K/PB-500 6.79 7.84 26.24 11.1 94.6
30K/PB-700 11.94 9.35 24.95 10.4 93.5
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XF 3 AR AT 8 IE A R HISE S . anlEl 4d o, 8
WK E A S8 5 , 4657 30K/PB-600,30K/PB-500 Al
40K/PB-600 [ v = %43 5l I\ 96.3% .94.6% F1 96.2%
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12, HAE P Sl = R T 2 ARl L, Ak
71 30K/PB-600 7 5 52 FI| FH 5250 v ) 4t A0 16 P SRR 1k
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600 HAESE 1 R G , AP S8 i K ol ol
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K, B EEFH S 5, K& B ERE] 50 mg/L LA
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T A RS A 1

ST T A A AR ) R A R ) B Ak A
PR A2 Ak, XS A4 AR5 30K/PB-600 i#£4T EDS |
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FHTIE e R &Rk, bR 2 8 G FI
i K TR U N, R F KRN T
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HI 5 A He e R FLARFR P34 FLAR S 3 Bl o i fb

FIME 8 W , R A LA R B A
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FEfS S MRS, AL 12.1 mmol/g 98/ E 7.5 mmol/g,
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Table 3 EDS analysis of surface of fresh and
recovered 30K/PB-600 catalyst
HEAH] JCE E it/ %
fiiEsl (el [o]  [K]  [si]  [Al]  HAth

KM 5523 2659 1562 151 097  0.08
S8 63.62 2337 10.10 1.08 152 031
300
250
- —o—30K/PB-500
= 200 —o—30K/PB-600
E ——40K/PB-600
3 150
LI
& 100
50
O 1

3 4 5 6
TR AL
K5 K aafl
Fig. 5 Leaching content of K" ions

R4 LTI 30K/PB-600 {E ARTEHIL EREBIR R
Table 4  Physical and chemical properties of fresh or recovered 30K/PB-600 catalyst

AL A O R A/m? . ¢! FLAEA/mm?- g LR /Mm s /mmol - ¢! )
AAHH 13.84 10.15 27.85 12.1 96.3
i 8 ¥k 18.36 11.25 30.21 75 82.1

25 SHMREEMFIOXILESHT
il £ 1) 30K/PB-600 A5 5 HoAt £ L4238 1) LABK

AR g A 114 T Al 5T A 2 A A0 126 A5 X EE
B, X LS RB T3 50 ARSCR il & i AR 5 oAk

RS T 30K/PB-600 5 H ARk RMEL T LBk
Table 5 Comparison of the 30K/PB-600 catalyst with other reported solid base carbon (C) catalyst

R A A P
HEb EEAUN Ak FL)v FLIv T3t 0 I FEER % )’L it
HiE/% IRE/C i 8] /min w2

CH,COOK/C ThPE R 2.5 65.0 150 9 93.21 [17]
K.CO,/C LAY R 8.0 65.0 90 9 96.40 [18]
KOH/C Palm 754 ¥y 7% 30.3 64.1 60 24 97.72 [5]
pLEESRE 7P/ — 4.0 65.0 20° 18 96.22 [16]
H.S0./C Bt 5.0 110.0 180 20 87.57 [19]
H.S0./C kTt 10 60.0 360 6 97.00 [20]
K.CO,/C A Y 6.0 65.0 150 7 96.30 AL
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Abstract: The peanut shell is utilized as the raw material for the preparation of cost-effective and high-efficiency solid base
catalysts for the transesterification reaction. The chemical and structural properties of catalysts are examined by scanning
electron microscope (SEM) , energy dispersive spectrometer (EDS) , X-ray diffraction (XRD) , N, adsorption/desorption,
Fourier- transform infrared spectroscopy (FTIR) and the Hammett indicator method. In addition, the effects of catalyst
preparation conditions, reaction conditions and the catalyst reusability are studied. The best performance is observed for the
resulting 30K/PB-600 catalyst, and over biodiesel yield of 96.3% is achieved at catalyst amount of 6% , methanol/oil molar
ratio of 7: 1 and reaction time of 150 min. After 8 repeated use, only a slight deactivation is found (above 82% of yield
obtained) due to K" ions leached into reaction media.
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