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Preparation of biodiesel oil from Tong ail

ZHAO We™ LIU Laping™,YAN GJlian™ ,MA Yang-min’ ,ZHOU Le*

(1 aCollege of Life Sciences,b College of Food Science and Engineering,c College of Sciences, Northwest A & F
University, Yangling, Shaanxi 712100, China;
2 School of Chemistry and Engineering, Shaanxi University of Science & Technology, Xi' an, Shaanxi 710021, China)

Abdgract : In order to examine the poss bility of preparation of biodiesel oil from Tong oil ,the compos-
tion of fatty acidsin Tong oil was analyzed ,the orthogonal test of the transesterification reaction of Tong
oil was studied ,and the property of biodiesel oil from Tong oil was determined. The results indicated that
the average molecule weight of Tong oil was 927. 32 ,and its molecule mainly contains unsaturated fatty
acid with 18 carbon atoms ,of whicha-elaeostearic acid was a dominant composition(75. 033 %) of total fatty
acid. The best conditionsfor preparation of biodiesel oil from Tong oil by means of transesterification were
asfollows:reaction temperature was 30  ;the mole ratio of methanol to Tong oil was 6 1;the catalyst
dosage was 1. 0% of Tong oil weight ,and the reaction time was 20 min. Main properties of the biodiesel
from Tong oil were comparable with that of No.O diesel oil except for a higher viscosty and acid val ue.
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, ) 0.2mL 10 mL , 2 mL
(3] - (v /v =1 1), :
. . . 4 mL 0.4 mol/L KOH/CHsOH
, , 10 min
, , , 2 3
5% M, : GC :
2 DB-WA X , 30 mx0.25
, mm x0.254 m, ;100 , 8 /min
, 180 2 min; 16 /min
) 250 10 min; 240
, 250 Nz , 1.0 mL/ min;
350 mL/ min; Hz 35 mL/ min; N2
1 30 mL/ min
1.1 1.2.3
1.1.1 Thermo Trace GC -
FID , (A) (B)
1.1.2 KOH (@) (D) 4
, , , L (4%) (5]
1.1.3 2005-10 , 3
, ; , 100 mL ,
1.2 KOH ;
1.2.1 ,
, I :
GB 9104.2- 88 @B/ T 5009. 37 - 2003 &B/'T , , ;
5009. 37 - 2003 ,
M. : :
M: = (3x56 %1 000)/ ( - ) [ %= / x 100 %
1.2.2 (1)
1 L1 (4%)
Table 1 Factors and levels of L1 (4*) orthogonal test for the transformation of Tong oil into biodiesel oil
Factors
Level (A (B)/ min © (D)/ %
Reaction temperature Reaction time Mole ratio of methanol to Tong oil Catalyst dosage
1 30 20 4 1 1.0
2 40 30 6 1 1.5
3 50 40 8 1 2.0
4 60 50 10 1 2.5
1.2.4 o) o*
2
1.2.3 2.1
( ) 1.2.1 0.9375

[10]

, o mL , 4.323 mg/ g, 185. 810 0



2.3.2

178 ( ) 35
mg/ g, 1.200 g/ kg, , 8.327% 5.666%;8
927.32 2 , a- 16 22 97 %,
, , 75.033%, 94 %
2
Table2 GC anayssof fatty acidsin Tong oil
/min ) ! %
Peak number Retention time Compound Molecular weight Molecular formula Relative content
1 5.833 Hexadecanoic acid 270 C17H02 2.345
2 7.767 Octadecanoic acid 298 Ci9H3302 1.830
3 8.000 Octadecenoic acid 296 Ci9H3s02 5. 666
4 8. 467 Octadecadienoic acid 294 C19Hx02 8.327
5 9.933 a- O -octadecatrienoic acid 295 C19H3502 1.233
6 11.217 Eicosadienoic acid 322 C21H302 1.640
7 11.483 a- a-elaeostearic acid 295 Ci19H3s02 75.033
8 11.633 Docosanoic acid 354 C23Hi1602 1.629
2.2 )
3R , 3
4 1 1 L}
, A1B1CDs 6 1,
4 , 1.0%, 30 , 20 min
3 L1 (4*)
Table 3 Results of orthogona test for the tranformation of Tong oil into biodiesel oil
(© ! % Yield
(A)/ (B)/ min Mole ratio of (D)/ %
Test No. Reaction Reaction Catalyst
. met hanol to @ 1 2 3
temperature time Tung oil sage Repeat 1 Repeat 2 Repeat 3 Average
1 1 1 4 3 91.61 90. 46 88.12 90. 06
2 2 1 1 1 89.70 89.93 87.94 89.19
3 3 1 3 4 82.40 84.85 79.15 82.13
4 4 1 2 2 86.39 87.03 84.80 86.07
5 1 2 3 2 90. 66 91.82 87.72 90. 07
6 2 2 2 4 80.69 83.29 82.28 82.09
7 3 2 4 1 89.15 89.89 90.30 89.78
8 4 2 1 3 78.67 78.72 77.46 78.28
9 1 3 1 4 80.55 76.28 83.38 80.07
10 2 3 4 2 87.58 86.89 86.54 87.00
11 3 3 2 3 80. 87 81.08 78.22 80.06
12 4 3 3 1 86.52 88.86 87.78 87.72
13 1 4 2 1 90.34 90. 05 88.79 89.73
14 2 4 3 3 85.06 85.33 86.20 85.53
15 3 4 1 2 90. 12 86.93 84.42 87.16
16 4 4 4 4 60.15 60. 58 62.41 61.05
K1 1044.78 1028.18 926. 30 1036.90
K2 1022.23 1 008.12 1025.73 1 034.06
Ks 986.01 991.93 1011.83 994.80
Ka 938.90 963. 69 978.06 926. 16
R 105. 88 64.49 99.43 110.74
4 ) 2.3
, 82.8%, 2.3.1 5
0.59, o*
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0#
4

Table 4 Variance analyss of orthogonal test for the trandormation of Tong oil into biodiesel oil

Source SS DF MS F
A 534.33 3 178.11 14.45
B 185.60 3 61.87 5.02
C 152.39 3 50. 80 4.12
D 1132.61 3 377.54 30.62

Erorr 431.53 32 12.33

Fo.01(3,32) =4.47, Fo.5(3,32) =2.90
Note: Fo.01(3,32) =4.47, Fo.05(3,32) =2.90.
5 0*
Table 5 Comparison of the properties of biodiesel oil with that of mineral diesel oil

0#
Parameter Biodiesdl oil 07 diesd ail
(20 )/ (kg- m-3) Densty 902.0 858.1
/ (10 mg/L) Acid value 64.52 <7
| %(m' m) Carbon resdue 5.2 <0.3
Mechanica impurities Nonexi stence Nonexi stence
(50 ,3h) Copper strip corrosion la 1
| % Ash content 0.006 8 <0.01
| %(V/V) Water content 0 < Trace
/ % Sulfur content 0.000 6 <0.2
(20 )/ (mm? - s™') Kinematic visoodty 20.32 3.0 2.8
/ Congealing point - 20 <0
| Cold filter plugging point -2 <4
( )/ Flash point 158 >55
Cetane index 41 =45
50 % / 337.0 <300
Distillation tempera 90 % / 352.5 <355
ture 95 % / - <365
2.3.3 , 5 )
, 2.3.7 5 ,
5 : o* ,
o*
2.3.4 , ,
5 , 2.3.8
0*
, 1 min 20 mL
2.3.5 5 ,
o*
[9] 5
o* , 2.3.9 :
o* ,
2.3.6

2.3.10
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