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Abstract

This research studied sulfonic carbonbase (C-SOsH) derived from biomass (rice straw,
corn cob and pineapple leaf) for biodiesel production. The carbon solid acid catalysts from
biomass were prepared via a three-step reaction; (1) hydrolysis, (2) carbonization and (3)
sulfonation reaction. It was found that sulfonic acid (-SOsH) from rice straw showed the highest
acid density at 0.4019 mmol/g. FTIR results of three catalysts showed that sulfonation on biomass
carbon produced a based solid acid containing three functional acid site: -SOsH group, —COOH
group and -OH group.The surface area and pore size of all catalysts were investigated by BET. C-
SOsH from rice straw showed the highest surface area (241.53 m?/g) and the pore size were 3.14
nm. The catalyst activity of the C-SOsH from rice straw was evaluated using esterification of
methanol with oleic acid. The molar ratio of oleic acid to methanol (1:9), the catalyst amount
5 wt%, temperature reaction at 65°C for 4 hrs produced 88% of high conversion of methyl oleate
(biodiesel).

Keywords : Heterogeneous catalyst; Biodiesel;, Hydrolysis reaction; Carbonization reaction;

Sulfonation reaction; Esteriication
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Figure 1. Transesterification of triglycerides [4]
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Table 1. Acid density of sulfonic carbon base
catalyst derived from rice straw at different

calcinations temperatures.?

Calcination Acid density
(°0) (mmol/g)
200 3.5100
250 4.6763
300 5.1222
350 6.3002
400 0.9220
500 0.3578

“Hydrolysis at 100 °C, and sulfonation at 100 °C for 6 hr.

dmiunavetszeziiatunisvinugisen
Falvludu 7 6,9 way 12 Flus wuiSuaves
nsnludiog1aindy 6.3002, 10.1019, 9.2635
fadluanensy AUAIAY INNNANITNAGDINULN
Lﬁais85naﬂumiﬁmg‘jﬁ‘%a%ﬁmﬁuﬂ%mmmmw
@Tawfqﬂﬁﬁ%wzl,ﬁumm%uﬁw LAfiszezIan 12
dlug U%mmmmamauﬁﬂﬁaﬂL'ﬁawmmmﬁwg
-OH O= Lﬁﬂ%u [16] @9AARDINUNANITNAAD
aewmaiia FTIR ﬁaﬁv’uizaxnaﬂumsﬁmﬁﬁ%m
Falvduiivnzaude 9 Halus

Table 2. Acid density and properties of sulfoic

carbon catalyst.?

Surface
SO;H Pore size
catalyst ( Vo) area (nm)
mmo nm
$ (m%g)
rice straw 10.1019 241.53 3.14
corn cob 7.0045 31.10 <1
Pineapple 6.3359 230.10 4.11
leaf

“Sulfonation of catalysts with sulfuric acid, Carbonization at
350 °C at 9 hr

= a 2 U !
NN EUBUUIIIUNTAYD AL
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Figure 2. FT-IR patterns of heterogeneous acid catalysts.
(A) rice straw (B) corn cob (C) pineapple leaf

3.3 nan1IMAgauAMaNUAUNISISIUATEN
lwsmasATuYas C-SOH Tndeald
uifeidldnnaeuquaudives
C-S0;H Thneuldanuiednluninsslfjazen
wamasmtunsalatadniuluniuea lae
AnmuUsuinveaufialewaen (lulefiea)
fintudemeadeduedes wnudnslouuus
awnlasalal (NMR) Inglddnndiulaeluaves
nsalatadn sie Wwniuea (1:9) fauwgd 65
semgaidea Wuan 1-7 Falus U3
FssUFizen soewt (Insthuiinvesnsaleiadn)
nalnnisiindfAsendesy 3 lnelusneuves
Ansauisendvind fisendungaisueia
(Carbonyl) vaensalusiu ntummyeaii
UfAsensamgansueiiey leasu (carbonium
ion) ¥liARaNHaNaNs (Intermediate) Fumay
aavitelusnouvednssuiseninnis

220

vgaeenld landndusimfiaenines (lulefiiwa)
NansMAaRafegy 4 wudn Weszeglunisii
Uﬁﬁ%suﬁu%uﬂ%mmLuﬁaial,al,awﬁ%t,ﬁu%u
wazannsadsuduwialowaienvielulefiva
I¢ids 80 wWodidus Tusvazinan 4 dalus

H

N
D—m!
0 H
P
TR P - Van
R O/H R/G\OH : DHf\S
@
o @H Ho I
I 5 4 « ™
R/C\D/CH’ R//C\D/CH! " DH/ °
oH

Figure 3. Solid acid-catalyzed reaction
mechanism of esterification [21]
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Figure 4. Esterification of oleic acid with methanol (1:9) molar of methanol to oleic acid,
5%wt C-SOsH (rice straw), 65 °C
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