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x1 HEEHEALRISGE
Tablel Conversion rate and yield rate of methylesters
X k434 0.5% KOH i34 0.9% KOH Jit s34 1.1% KOH
BipETr
SNIA/minG %% 13%1% M /ming A% 155% RN A/minG HeERI% 1%
BB 45 832 69.3 15 85.8 751 15 83.7 724
28 kHz il 30 98.4 94.3 15 95.3 914 15 88.7 835
40 kHz 8 7+ 20 98.6 921 15 955 87.6 15 90.6 80.4
x2 CEEHERLERFIGE
Table2 Conversion rate and yield rate of ethylesters
o Ji /140 0.5%KOH JFi 4140 0.9% KOH JFRE 534 1.1%KOH
BT
R E/min FHALE% 1341% SV E/minG AR BEI% R E/min - B E1% H3I%
BUBR B 45 86.4 68.6 15 89.2 710 15 85.2 70.3
28 kHz il 15 97.6 89.3 15 96.8 829 15 91.4 80.8
40 kHz 875 15 98.7 86.8 15 97.7 776 15 93.6 69.5
%3 EREMEAELEMEE
Table3 Conversion rate and yield rate of n-propylesters
o Ji /140 0.5%KOH JFi 4140 0.9% KOH JFE 534 1.1%KOH
BT
R E/min FHALE% 13%1% SV E/min AR BEI% R E/min FAbE1% H3I%
HUb B, 45 86.7 67.4 15 885 734 15 84.2 721
28 kHz il 15 98.2 89.0 15 97.1 84.9 15 91.8 789
40 kHz 875 15 98.6 855 15 98.2 75.7 15 95.0 732
F4 ETEERRIFZEEMSEE
Table4 Conversion rate and yield rate of n-butyl esters
X Ji /140 0.5%KOH JFi /140 0.9% KOH JFE 534 1.1%KOH
BT
SONIE/minG %% 13%1% M /min A% 152% RN /minG HeERI% 1H1%
BUb i3 60 86.3 812 45 90.1 84.8 45 86.4 823
28 kHz il 45 96.5 923 45 926 88.6 45 89.7 85.3
40 kHz 875 45 97.1 90.4 45 94.2 85.9 45 91.1 83.2




204 AN TR R

2008 4F

2.2 EEFHZER AR SMEE T I L Y §2 M

FHEE 2 TIA, AHIRIS A ROBE I 0 2 (1) S o T 5
PR R N AT T, AR EEE TR, ik 3 0
HL, KB AN I I R NAS B T R 25 58, M 41k
T AR A L AT T B I PR v TR R e N, AR A
TR O, T O R e R S L S A 2
ANK o IX A ph T B A T AR I, RN RE 2 ] () i
FERAIN, MTINPR T SN . BF5T ok BRAE A i b
F10) 5 1A 5 3 T 2 T A b i 7 8 1) AN SRR R i (1) 5

Wi, BT R B SE N, SLAE R P R R, 1

JEE SR RE A3 o] LAy Sl 5 At 1.88 JEEJR HIRE . 2.77 E/R 4
M. 3.92 BE/RIENRER 6 FBE/RIIE T I AR T RNV
SERCPIE AR TR, DR S5 N P 1R 25 A A s oK e A2 93 4
IR =K E R A B AR S %, T FRAR T 15
HHE 4 TIA, L0 S RIS FE P FR 7 v KB

5 T RET N, ARG i (A 2R, AEL 2 S N JirT
RIS E) 200 2 2 1 n . M4 Freedman 2518 A BT 53 & B ith 5
PP IR A TR A 0 S5 N R T S N A [R] S 3K 2 p - AR
B AR TR R T, T RS TN, AT
I 5 H 3 = = AR b R R I S N, T TR A
KT HES T LA S TG, DG MG RNV e &R T
Beo PRIE, T WERNKOE o 1 s N T B0 o A7 S B
FR T Ay B R R A, AR T R A K PE R 43
%,%uTﬁﬁ&thz

OKOHE I R S T I Tz Sy SR (IR AT S Y
%m%Sifmm#ﬁ$#Tﬂ$ﬁ$W”ﬁ&f 11}
TEF&%#T#WWﬁ#TWﬁ#ﬁ@ﬁ$¢%&
Mo 3K T SCREMIARAE, SR 1R 2 0] B e/ FH BELAS T
S NI S N s, AR T B o R N AT
Oy RS . TR SN AT 4 SN A A AH B SE IR SO
BAL R AT I AR, VR RN AT, AR
AR, TR A S N 52 B e,

F5 KRS R R R E R
Table5 Transesterification of RBM with secondary and tertiary

¥l CO F1 HC MIHE %8 07 semia i B ikss, ik
RBM A4 853 i) NOx HEjsc A D=1 0.

% 6 RBD H#simiaaFie
Table6 Fuel properties of rice bran oil biodiesel
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Biodiesel production from rice bran oil by means of ultrasonic energy
and emission properties as engine fue

Lin Lin, Dong Ying?, Xu Ziming?, Wang Zhong?
(1. School of Food & Biological Engineering, Jiangsu University, Zhenjiang 212013, China;
2.Changzhou ingtitute of light industry technology, Changzhou 213164, Ching;
3. School of Automobile and Traffic Engineering of Jiangsu University, Zhenjiang 212013, China)

Abstract: Transesterification of rice bran oil with alcohol, in presence of base catalyst, was studied with low frequency
ultrasound, as well as the discussion of the feasibility of biodiesel preparation with ultrasonic assistant. By using
ultrasounds, the reaction time was reduced 15~ 20 min compared to mechanical stirring. The reaction rate of the 40 kHz
ultrasound was faster than that of 28 kHz but lower yield than 28 kHz ultrasound. The quantity of required catalyst can
be reduced with ultrasonic assistant. The best yields were obtained when the catalyst was used in 0.5% wt/wt of oil. The
differences in the product yield were mainly due to difficulties through washing. Emission tests have shown a marked
decreasing in CO, HC, and PM with a dlight increasing in NOx, however.

Key words:. ultrasonic; transesterification; rice bran oil; biodiesel; emission



