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conversion of fatty acid methyl esters
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Table5 Results of orthogonal experiment and range analysis
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1 1 1 1 1 80.18
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4 2 1 2 3 82.70
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6 2 3 1 2 88.13
7 3 1 3 2 82.87
8 3 2 1 3 85.79
9 3 3 2 1 83.02
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Table6 Variance analysis
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3 4 it

H2%5T NagPOJ/MgO H 8 2 [l ATk fi AL 7, LAfEAL
S INFEAR RN 2 R bR, R X SFERATS . R T
FIE BT NagPO/MQO HEAT TR AE, &5 BRI
FIRIC A 25 45 4. NagPO, fi#iiE 32%, JLIRiR
70°C, KEbeliE 600°C, KEbEm A 3 ho fEALFIEA R
AT, RN, HHUERLT.

FH B3R 4 AF 0 46 IO [ A58 NagPO/MgO Ak Kk f it
il g% A e, Wk R R B0 AS B S R I T2 4
fF 09 JRNIFR] 25 h, NS 70°C, AR L
150 1, MEALFIA & 5%, ML ik T 95.3%.

(& % x #]
[ REM, EFE, HEkk. WS FoR R U5 b i i
FIIFRFHY. A TR, 2008, 24(3): 341—348.



St

3

LA PR LG R AT Vi ) 2% A S

259

(2]

(3]

(4]

(9]

(6]

(8]

Song Donghui, Hou Lijun, Shi Dingji. Exploitation and
utilization of rich lipids-microalgae,as new lipids feedstock
for biodiese | produchtion-a review[J]. Chinese Journal of
Biotechnology, 2008, 24(3): 341—348. (in Chinese with
English abstract)

Vicente Gemma, Martinez Mercedes, Aracil Jose. Integrated
biodiesal production: A comparison of different homogeneous
catalysts systemg[J]. Bioresource Technology, 2004, 92(3):
297—305.

Paolo De Filippis, Carlo Borgianni, Martino Paolucci.
Rapeseed oil transesterification catayzed by sodium
phosphateq J]. Energy and Fuels, 2005, 19(6): 2225—2228.
Lukic I, Krstic J, Jovanovic D, et al. Alumina/silica supported
K,CO; as a catayst for biodiesd synthesis from sunflower
oil[J]. Bioresource Technology, 2009, 100(20): 4690— 4696.
FEOE, SR, WRIA, S, EYSEMINN K,COs K
AT T2, AR, 2009, 40(4): 102—
106.

Jiang Shaotong, Cai Jing, Pan Lijun, et al. Preparation
technology of biodiesel using K,CO; loaded hydrotacite
catalyst[J]. Transactions of the CSAM, 2009, 40(4): 102—
106. (in Chinese with English abstract)

KRR, BRLL, IREER:, 5. HEU Cs O A mmH b 71
(o S AR AS e S SR BE[] . ARL TR #2009,
25(3): 189—192.

Song Huamin, Li Jihong, Xu Guizhuan, et al. Preparation of
supported Cs,0O solid base catalysts and performance of
catalyzing transesterification reaction[J]. Transactions of the
CSAE, 2009, 25(3): 189—192. (in Chinese with English
abstract)

Yan Shui, Lu Houfang, Liang Bin. Supported CaO catalyst
used in the transesterification of rapeseed ail for the purpose
of biodiesel production[J]. Energy and Fuels, 2008, 22(1):
646—651.

Wimonrat Trakarnpruk, Suriya Porntangjitlikit. Palm oil
biodiesel synthesized with potassum loaded calcined
hydrotalcite and effect of biodiesel blend on elastomer
properties[J]. Renewable Energy, 2008, 33(3): 1558— 1563.

(9]

(10]

(11]

(12]

(13]

(14]

(15]

/7S B 1 I 30 1 = B A Bk 7/ P ST T RE X T R E S U
FEOTSE[T. A T4, 2006, 20(4): 593—597.
Chen He, Wang Jingfu. Biodiesel from transesterification of
cotton seed oil by solid bases cataysigJ]. Journa of
Chemical Engineering of Chinese Universities, 2006, 20(4):
593—597. (in Chinese with English abstract)

WRAT, <. AT A M K ol 1 5 86 1 6 A2 P 5
[J. T2, 2006, 6(4): 571—575.

Chen He, Wang Jingfu. Biodiesel preparation from
transesterification of cotton seed oil by solid acid catalysis[J].
The Chinese Journa of Process Engineering, 2006, 6(4):
571—575. (in Chinese with English abstract)

VUK, R, Wk, & TRl & A sl
IR RRAEAL FFIRIE T[] . A gRehl 546 T, 2009, 40(8):
31—35.

Huang Yongma, Yuan Jinleil, Yang Xuelin, et al. Study on the
solid acid catalyst for the preparation of biodiesel fuel fron
cottonseed oil[J]. Petroleum Processing and Petrochemicals,
20009, 40(8): 31— 35. (in Chinese with English abstract)
INTIR, Rz, SR BRI A L S ) i AL PR
TE. Rl K224, 2007, 26(5): 719—721.
Sun Gunagdong, Liu Yun, Wu Moucheng. Pretreatment of
biodiesel production fron raw cottonseed oil[J]. Journal of
Huazhong Agricultural University, 2007, 26(5): 719—721.
(in Chinese with English abstract)

SR, outk, MRFR, . ERRCHCEIZEMLEMTY Ca0
RBEAEATI[) . PIBEAL 22244k, 2008, 24(10): 1817—1823.
Ca Fan, Zhang Bingbing, Lin Jing, et a. CaO as solid base
catalyst for transesterification of soybean oil[J. Acta
Physico-Chemica Sinica, 2008, 24(10): 1817 — 1823. (in
Chinese with English abstract)

Viviana M.Benitez, Javier M.Grau, Juan C.Yori, et a.
Hydroisomerization of  benzene-containing  paraffinic
feedstocks over Pt/WO3-ZrO, cataystsJ]. Energy and Fuels,
2006, 20: 1791—1798.

Leung D Y C, Guo Y. Transesterification of neat and used
frying oil: optimization for biodiesel production[J]. Fuel
Process Technology, 2006, 87(10): 883—890.

Preparation of biodiesel from cottonseed oil catalyzed by solid based

catalyst

Jiang Shaotong, Xu Lianyi, Zhou Qinli, Pan Lijun, Zhang Fujian, Zhang Yi
(School of Biotechnology and Food Engineering, The Key Laboratory for Agricultural Products Processing of Anhui Province,
Hefei University of Technology, Hefei 230009, China)

Abstract: In order to study the related technology for preparing biodiesel by transesterification of cottonseed oil using solid
based catalyst, with supported solid base NasPO,/MgO as catalyst and biodiesel conversion rate as index, the optimum
conditions for catalyst preparation were analyzed by single-factor and orthogonal experiments. The catalyst was characterized
by methods of XRD, SEM and TG. Furthermore, the transesterification conditions from cottonseed oil to biodiesel were
investigated using solid base catalyst. It was obtained that the optimum conditions for catalyst preparation were: 32% of
NasPO, dosage on MgO, 600°C of roasting temperature, 3 h of roasting time and 70°C of blending temperature. Catalytic
activity was related to NagPO, crystalline phase. The optimal conditions of transesterification with optimized catalyst were:
2.5 h of reaction time, 70°C of reaction temperature, 15:1 of mass ratio of methanol to oil, 5% of quality ratio of catalyst to oil.
Key words: cottonseed oil, catalysts, biodiesel, solid base, transesterification



