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Table 1 BET analysis for samples by different preparation methods

Sample S/ (m? g™ Pore size/nm” Pore volume/(em®+g™')¢
1.210% (J) 1.03 4.07 0.04
LZ10% (G) 6.19 3.71 0.02
LZ10% (M) 31.16 8.19 0.09

a. BET surface area; b. adsorption average pore width(4 V/A by BET) ; c. single point adsorption total pore volume of pores less than 41.

1 1nm width at relative pressure of 0.95.

2.1.2 XRD 44 HE 1 AT, SR BRI 4 1 52 A AL 35 B La, Oy REAEATT S 06, 3R A Y
La, O, A8 1E 5% ~15% Ju N, Hom B 5) 55
OB 5T ZeO, 1 di 48 R B AL IE N, T i 22 3
IR La, 0,-Zr0, A 3 T Ko 3 b i 45 4 a
AIFET o TRIESE A Ak 700 A i A A U 5 S AR A
Rk, W La®* B 1A B F 200, U MR AE
4518 5 Fuertes 2 (BT IE 45 RAHAT . HLER T 75
IANIR] La, O, f7 85 1457 XRD &35 AT DL 3R,
Bl La, O, 97 2 5k 09 AN W 3G 0, i Ak 70 2 0 5 52 30
H R R A A Sk RST B A RIS, B F 10 20 30 40 30 60 70 80

® 71Ot

Intensity /a.u.

La, 0, IB AL Zr0, i A8TE , FEOL(111) i 2000
RHIERT ST A 6 FAHi% . Bl 1 AS[FREEL 9 XRD &
2.1.3 XPS 57\7]:)1— EE XPS éﬁgﬁ*ﬁg%% ( %:2 2) T Fig. 1 XRD patterns of as-prepared samples

S A VR 5 4% 0 LZX (M) 8 90 Ak 390 25 T a.LZ5% (M)-700; b. LZ10% (M) -700; c. LZ15% (M) -700
A C.0 Ml Ze 3 MO, S AMRMER La TR,
VLA La’* 5 B A 0 B3 Ze0, 1Y Sk v T 35 A5 B 5 70 HL 26 10, 55 XRD (07 25 SR — 2, T T i
LEFAY La, 0,-Zr0, A4

& JE A A [ AR 2 T R SR B B 55 5 4 B B T I B VIR G & B T IS T TR
S, AR PEBGR i 2e2 AT, XY La/Zr i HUAE 5% ~ 10% IF, 0, 54 HERE La, O5 &5 B A3 T
WA o e O S AL B R R B T Lo’ IO A G R I T3REE & 2R T 8028 o Y La, O, 3E A Z10,
it JE T La-O-Zr 254, La®* B8 s T-RE J7 Eb Ze* " 3, {15 SR RS S0 ol SR PR3 3 R 3l O, i 2%
ARETFREDY W] T 7E La, 04/Zc0, A F ALY AL , FE Tt il RER 1 Ak 82 o 2YLa/Ze
JE LR T 10% B, AT LA A BEER 1A La ST & = B30, R4 XRD [ 3A H LR AR AT 5, (H 3
Tl La JCZE KRS INARES O, 45 G REM BL T [, S B F R 25 LTk, LZ10% (M) -700 HA
R PR B

®2 TRAERKNTESESEGH

Table 2 Element content and Binding energy for different samples

Sample Gy, Oy, Zry s Lagys
LZ5% (M) AV % 43.5 42.5 12.4 1.7
E,/eV 284.6 531.8 183.5 836.8

LZ10% (M) AV % 50.8 37.5 10.0 1.6
E,/eV 284.6 531.2 183.6 836.6

LZ15% (M) AV % 33.2 48.0 14.5 4.3

E,/eV 284.6 532.3 184.0 836.7
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Fig.2 SEM image of La,0,/7Zr0O, solid base catalysts

J/ - \

(] 80

—a— LZ10%(M)-700

T

Yield / %
Yield/ %

70

70

60

2 4 6 8 10 12 14 16 30 40 50 60 70 80 90
m(catalyst):m(oil)/% n(methanol)/n(oil)

&3 Ak AR ) S A 1) )
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Fig.4 The effect of n( methanol):n(oil) on the yield
of biodiesel

Under the condition of methanol/oil molar ratio 72:1, reaction Under the condition of catalyst/oil mass ration ratio 8% ,

temperature 200 “C and reaction time 6 h reaction temperature 200 °C and reaction time 6 h
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Preparation of La,0,/ZrO, Complex Oxides by a
Templating Route for Synthesis of
Biodiesel from Jatropha QOil

SUN Chihe, LIU Liuchen, WEN Zhenzhong” , CUI Guomin
(Institute of New Energy Science and Engineering ,School of Energy and Power Engineering ,
University Of Shanghai for Science and Technology ,Shanghai 20093 , China )

Abstract A series of La,0,/Zr0, solid base catalysts has been prepared via templated pathway. The solid
base catalysts were characterized by BET, XRD, XPS, and SEM. Compared with samples prepared by
impregnation and co-precipitation method, the as-prepared mixed oxides catalysts replicated the biomorphic of
birch and possessed high specific surface area, low grain size and high pore volume. The transesterification of
jatropha oil with methanol was studied by using these mixed oxides catalysts. Alkaline and -catalytic
performance are optimal when the mass ratio of La,0; is 10% . Under the condition of alcohol/oil molar ratio
72:1, catalyst/oil mass ratio 8% , reaction temperature 373 K and reaction time 6 h, jatropha oil conversion
reaches 93. 6% . This optimal catalyst exhibits significant degree of acid and water resistance. At the same
reaction conditions, biodiesel production can still remain about 83% after three times recycle of the catalysis.

Keywords biological template,La,0,/Zr0O, ,mixed oxides, biodiesel , transesterification
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