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Fig.1 Equipment for transesterification reaction
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Fig.2 Effect of the amount of Ba(OH), to biodiesel
conversion rate
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Table2 Results of orthogonal experiment and analysis of data
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Fig.3 Resultsof soybean oil transesterification catalyzed by
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reaction conditions were as follows: a 1:6 molar ratio of oil
to methanol, 1.0% catalyst, and 60°C reaction temperature)

MK 3 AIE T, RS E L AT, ks
BRI, RIS 75 A RCR B % 5 4
IR SE M A% (94.27%), JF H R NN 4R T
30 min, BLAUREIZ AT EMEEMBCREE Rt
[N A 90 ming FiAh, ISR 45 R AT

Ti 2253 Ht: KA Ba(OH), Ak e AS # il £ AL ) S it 4 4k
LAYy 89.83%, KA KOH A ERAC He il 25 £
WSE I A 45 FLA V389 93.23%, PI4T35 91.53%;
Sa=4[(89.83%—91.53%)?+(93.23%-91.53%)?] = 23.12/10000,
fa=1; S%=40.53/10000, f ==6; F:[(Sq/ fA)/(S wl T i‘;i)] =0.57,
F<Fo10(1,6)=58.20, Mt&:FAEM: fEMFA&M T, R
Ba(OH), Fll KOH Mt Ab 771, 24 483 A0 % JE i 52 2 531

120

100 - - -
280
’ﬁt 60
10 —— K&l —=— LRl
o0 —a— i Fkrih
0 20 40 60 80 100 120
JR IS [R] /min

B 4 Ba(OH), 1AL T B At 4] &4 H) 3 b o) 23045 R
Fig.4 Resultsof biodiesel production using severa kinds
of materials catalyzed by Ba(OH),

Kl 4 HsEs g R K Ba(OH), A AL 7 433
F AL BRI FE2E 0 SR I PR 16 A8 480 S I 71 4% A6
YISEM, TR NI (90 min), CLRE3RTS 95%
PL AR, AR G g A e s AR L, A )
FE AT (R AL R, Ba(OH), A (A7 (AL vl i 1S AT e
I AT B ()38 1

gEG I 3 A 4 (gt B LAEH, M RN AE
HEAT 3] 45 min 7o 47 B, B4R Ok B R IR AEL (20 90%),
B RO I (R G, B R g = A 2, Ak
NEAT B e FEFER, FEAL R M A IS N A, X
HH I AE S W1 T B IR AS e T e IR, 0 I A a5
B, JLECREERNE, JEE TR, BRI T,
5N AS e N B 7 2 AR BI
2.4 A ypLeih b Bs A ER BR R A LE RN TE

X R Ba(OH) o Ay A 770 T il 6 (1)K 523 A= 0 5 il
KA RERAT IR R e AL e, JF¥ 35 KOH
Sh AR A ) S 2% TR DK 52 A 0 S el I U7 R P % AT L
(K 5. K6).

80000 F
70000 F
60000 F
50000 F
40000

30000 F
20000 F
10000 k4 L

0 2 4 6 8 10 12 14 16
If ] /min

B S Ba(OH), At 5 & K 2 i A 4 b B 3%
Fig.5 Chromatogram of biodiesel catalysts by Ba(OH),

90000 ¢ ’;

1131
15014




200 Rk TR AR 2008 4
30000 - %3 AYLhEFERRIERS P EE YL hRE
30000 | “v e R O#T LSS5 b
70000 b Table3 Comparison of physico-chemical indexes of soybean
50000 | biodiesel with GB/T 20828-2007 and GB/T 19147-2003
50000 F 5 b K esy/ PSS angi O# SeithibrifE
40000 | S /Edpsenl GBIT 20828-2007  GB/T 19147-2003
30000 | I 0.862 0.820~0.900 0.82~0.86
20000 | mpgem 157C) (20C) (2000)
10000 £ EERiE mm? - sT 450 (40C)  1.9~60 (40C)  3.0~80 (20C)

I 51T 156 >130 >55
0 2 4 6 8 10 12 14 16 Besc -2 <0
IHf ] /min i % 0.00 <0.05 <005
B 6 KOH Al 4 K 2 i 2k 4 5 o B 3 ok 001 <0020 <00t
Fig.6 Chromatogram of biodiesel catalysts by KOH ST RI(S0C, 3 ) None sla <la
F21E/mgKOH - g* 03 <08
N AP N 7. " ,j:h: * 't .
ANLA T LUt 23 390 R P A 700 £ 19+ 39103
Tft/gl, « (100g)™" 107.4

s, HELERI TR RN ZES, B2 Ciefl Cig h
FEHIRRIR Tl 10 HoRAH Ba(OH), AL A4 4 i
JUiTR H G A KOH AL EE s, il Wr, Wi
Cis Ml Cig S &= 93.84%, J5#& Cig Fl Cig FlEE &
91.22%.
2.5 Ba(OH), E4§ K ZEiR 5 A

BEAZ 4 [ N 45 R 5, FM HoSO4 943 75 I\ i
ERHME, AR pH % 7.0 2247, Ba(OH), LA
BaSO, A GTIENT HY, 250073 28 BV o] SEBLARE AL R R
% Ba(OH), A% meitt, (Hid L L pabss, pris
Tl A& Ja g, K933/ T 0.01%, il 2
B R A 2R, FINHE U Ba(OH), sE 4. Arfs
BaSO, JiwE, H A/ IFRAMOZ R R Grky) A i
B G, SCBURMAI . EEERE, HrEwNAEY
SEI AP KRR R FE MG B AR R A I R A5 v IR A I
Bl SRH “Bafb—ERAS 4 20 sE G, PRI B
KABLL HoSO, M A BRI J5URHR {22 1.0 mgKOH/g LA
T, BT (KOH/NaOH) fEALIREEAS e ) N, 1%
JHiEPREAR TR R T 2R A%, H 5 i s R /K HE
VSRR . AT K Ba(OH), WAL, IXFEat AT
I FH TG AL S R [T B HLSO, 2K Hh I R A2 e Js N i 1)
Ba(OH),, JE % BaSO, ULTE, M4 & [FIie, {3384~
TELFEFE AR, AN T EREBAR T fFitk.
2.6 E£MEHEERRIBIROT

e L Ba(OH), A A 7] il 45 11 K 52 3 2B 4 S vl =
BLEFRRR, PR ILE TRE Y SEmbrE (GBIT 20828
—2007) K O#ffbSEsmbrife (GB/T 19147—2003) #HLk
BOOR 3. WLAEH, H AT AR bR i R A
WA E A senh bR e (GBIT 20828—2007) [1#isk,
5 o#fi ik SembsvE (GBIT 19147—2003) %3,

3 % it

1) JEIESEE:, DL Ba(OH), b AL FI AR IR A i Js
& A Se i, AE S BT KT P A e A S N 4 A A
AL oM R 2.0%, WEEEERLE 10 6, SOV E
60°C, SV 90min A= SE i AL 2 IA 94.27%.

2) 5 KOH ML EL, Ba(OH), fEALERAS 4 2 W
il 2% 2 P S8 i HAT IR S IO R, FLR N =4 i s
P FR G 2 S N o —, O R s R ek, REIE
FHT- 2 Bl B e A e [ V. o Ba(OH), 1] LIE Ky —Fh AT 3 /1
1) A= A 2 e ) 2 AL 7

3) I R AL S B [RTCIR) HoSO, Hi i G A 4 Ji5 1)
Ba(OH),, JE % BaSO, UTTE, MIMAL T & [Flfie, {354
T 2SR E IR

(& % X W

[1] Ayhan Demirbas. Comparison of transeseterification methods
for production of biodiesel from vegetable oils and fatgJ].
Energy Conversion and Management, 2008, 49(1): 125—130.

[2] S0k, ORI, PP, R AR IR 7 R F A AR M s
A, EAR, 2006, 31(7): 66—69.

[81 75A 5, Kk, MDA, SRS T
[J. &M TR, 2007, 23(2): 183—187.

[4] Miao Xiaoling, Wu Qingyu. Biodiesel
from  heterotrophic  microalga  ail[J].
Technology, 2005, 97: 841—846.

[5] Meher L C, Vidya Sagar D, Naik S N. Technica aspects of
biodiesel production by transesterification—a review[J].
Renewable and Sustainable Energy Reviews, 2006, 10: 248
—268.

(6] #h P, VIIER, ZARES. ARSI GRUECRI R IR 0
IYHT. Ak TFE2A4R, 2003, 19(1): 187—191.

[7] ®Al, MR, & 3, 5. EAMEWSEm kR
SLINMEAR[T . PU)IMNERHY, 2007, 28(6): 27—31.

(8] ¥ 2, MR, dkANF, SE. RS R R
B[, P EREIE, 2006, 28(5): 36—40.

[9] Wang Yong, Ou Shiyi, Liu Pengzhan, et a. Preparation of
biodiesdl from waste cooking oil via two-step catalyst process
[J]. Energy Conversion and Management, 2007, 48: 184—
188.

[10] &irhd, W8I, ST, EmSahlg TZIR. 4
Yy mAksE TR, 2007, 41(2): 59—665.

[11] skt sRam, F J7. e A S T A AR
R TReRIAR, 2007, 25(146): 493—497.

[12] % R, BFE%, T . ZHMAAGTIE TS i

production
Bioresorese



% 8 1 KA Ba(OH), HEALIRAT He J v il 46 B S i 201

Yk L. Tkin#, 2007, 36(6): 1—5. H SRR, BURL T, 2007, 27(9): 52—
[13] XU, BT, KLH, 2. BBFFb &Ly 55.

W5, TPEAE, 2005, 30(10): 63—66. [16] 7 55, SKTGHE, XI9E, 5. MYl &L sl it
[14] R, X, F 05, B SRFFMERAS He i % AR S Y[, FIEA:REVE, 2005, (6): 13—15.

MW 2. R TR, 2006, 22(11): 131—134. [17] =Bk, i, P g sem—ot e aedRM] . Jbx:
[15] FilsHE, Zeidde, xOMhfh, 5. mEREMRNE 2R N 2% b Tk AL, 2005.

Preparation of biodiesel through transesterification catalyzed by
barium hydroxide

Liu Weiwei', Ma Huan?, Zhang Wudi®, Liu Shiging®, Xia Ping®, Zhu Dequan’, Wang Jixian'*
(1. School of Engineering, Anhui Agricultural University, Hefei 230036, China;
2. Key Laboratory of lon Beam Bioengineering, Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China;
3. School of Energy and Environmental Science, Yunnan Normal University, Kunming 650092, China)

Abstract: In order to simplify the process of biodiesel preparation through transesterification and make the
technique more environmental friendly, using Ba(OH), as the catalyst was studied in present work. The experiments
were conducted using Lo(3%) orthogonal test, three kinds of factors which were the molar ratio of oil to methanol, amount
of Ba(OH), and the reaction temperature were investigated. By statistical analysis, the optimal conditions for the reaction
were obtained, that a 1:6 molar ratio of oil to methanol, 2.0% Ba(OH), catalyst and 60°C reaction temperature, under
these conditions a 94.27% conversion rate for soybean oil methyl ester was gained at 90min, and the conversion rate
exceeded 95% while linseed oil, peanut oil and rapeseed oil were taken as the raw materials. In addition, the
transesterification results catalyzed respectively by Ba(OH), and KOH were compared, the experimental results showed
that the activity of Ba(OH), was as high as KOH, the main components of faity acid methyl esters in the two kinds of
biodiesel were identical, and Ba(OH), could be removed easily and completely by deposition and centrifugation. So
Ba(OH), could be a promising candidate catalyst for biodiesel preparation.

Key words: biodiesdl; transesterification; barium hydroxide; orthogonal test



