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Appendix A Gas Chromatography

APPENDICES

Table AL Gas chromatography feed hiodiesel

Peak R

_ =
oo =

R3S

DO DO DO DN
OO Ol ==L

etention
Time
1421
1477
12.834
17.857
26.403

21.82

28.486

28.933
29.579
30.75
31.484
33.207
33.432
33.639
35.201

36.665

37431

31.727
39.945
40.274
40.674
43.229
44349
45.163
50.213
56.339

Type
BH
HB
BB

BB
BB

MM

MM

MM
MM
BB
MM
MM
MM
MM
BB

MM

BF

FB
MM
MM
BB
BB
MM
MM
MM
MM

Width
0.033
0.031
0.063
0.084
0.113

0.079

0.095

0.099
0.106

i

0.095
0.055
0.048
0.082

0172

0.084

0.079
0.088
0.089
0.077
0.079
0.088
0.086
0.084
0071

Area
2510321
6485274

1156

6469

263233

66

Il

499
55
2315
38

/

20132
529

96246

2008
386
403
18734
1244
312
293
165
114
415693

Start
Time
1.353
1452
1271
17.713
26.053

21.69

28.397

28.764
29.438
30.63
31.434
33.116
33.374
33.03
35.03

36.428

31.183

376
39.833
40.147
40.513
43.113
44.194
44977
50.115
56.249

End
Time
1452
1.1
12.94
18.077
26.743

21.942

28.643

29.077
29.685
30.94
31.523
33.313
33.481
33.695
35.377

36.998

31.6

37.853
40.104
40.411
40.857
43.35
44,529
45313
50.336
56.426

FAME
Solvent

C12
Gl
06:0
treins-
06:1
Cls-
06:1

07:0

08:0
trans-
08:1

Ctl

08:2

C20:0
08:3
C20:
C22:0
C24:0
Total
%FAME

%

0.278
1.556
63.324

0.016

0.024

01
0013
0557
0.009
0019
0.005
0005
4843

0.127

23.153

0.483
0.093
0.097
4,507
0.299
0.089
0.070
0.040

i)

99.705
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Table A2 SIC. (Q3) on FAME composition of biodiesel after partial hydrogenation
reaction (Reaction condition: 120 °c, 4 har, 50 ml/min of hydrogen flow rate,
500 rpm of stirring rate, and 15 wt.% of catalyst compared to starting oil)

Reaction
tl(rr?)e
0.00
0.50
1.00
1.50
2.00
3.00
400

08:0

4,843
4996
4,960
4,898
4.994
5.031
5.042

5-08:1

0.127
0.297
0.264
0.252
0.241
0.277
0.021

trans-C18:1

23.636
24.009
24.261
24.143
24.498
24408
24.628

08:2

4.6%6
4,145
4,756
4777
4.855
4817
4.785

08:3

0.089
0.09%
0.088
0.092
0.093
0.087
0.096

Saturated
ydrocarbon

66.312
69.957
69.339
65.493
64.984
69.025
65.097

Table A3 SiC»(Q10) on FAME composition of biodiesel after partial hydrogenation
reaction (Reaction condition: 120 ¢, 4 bar, 50 ml/min of hydrogen flow rate,
500 rpm of stirring rate, and 1.5 wt.% of catalyst compared to starting oil)

Reaction
time

h
Jib
0.50
1.00
150
2.00
3.00
400

08:0

4.843
4.947
4879
4.951
5.005
5.083
5.059

.08:1

0.127
0.177
0.205
0.235
0.249
0.293
0.333

trans-08:1

23.636
24.146
23.932
24.252
24.294
24.495
24.339

08:2

4,696
4814
4.804
4814
4.821
4,845
4830

08:3

0.089
0.087
0.0%
0.097
0.084
0.089
0.084

Saturated
ydrocarbon

66.312
69.354
69.693
65.285
65.162
64.840
64.837
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Table A4 SiC. (Q30) on FAME composition of biodiesel after partial hydrogenation
reaction (Reaction condition; 120 °c, 4 bar, 50 ml/min of hydrogen flow rate,
500 rpm of stirring rate, and 1.5 wt.% of catalyst compared to starting oil)

Reaction
time

h
i
0.50
1.00
1.50
2.00
3.00
4.00

08:0

4,843
4.968
4.894
4,987
4978
4992
5.047

5-08:1

0.127
0.156
0.196
0.205
0.219
0.254
0.149

trans-08:1

23.636
24.433
24,006
24314
24.299
24.249
25,094

08:2

4.6%6
4,832
4,800
4821
4.824
4715
4,744

: Saturated
08:3 hydrocarbon
0.089 66.312
0.090 65.141
0.085 65.610
0.091 65.154
0.094 69.156
0.086 65.321
0.085 64.177

Table A5 Si02 (Q50) on FAME composition of biodiesel after partial hydrogenation
reaction (Reaction condition; 120 °c, 4 bar, 50 ml/min of hydrogen flow rate.
500 rpm of stirring rate, and 15 wt.% of catalyst compared to starting oil)

Reaction
time

h
0(.()0
0.50
1.00
1.50
2.00
3.00
4.00

C18:0

4,843
4998
5.065
4979
4975
5.018
5.062

5-08:1

0.127
0.155
0.172
0.186
0.188
0.197
0.206

trans-Cl8:1

23.636
24311
24.627
24197
24.118
24.426
24.455

08:2

4,696
4,861
4,883
4813
4,842
4,881
4.850

08:3 hydrocarbon

0.089
0.091
0.092
0.089
0.086
0.091
0.093

Saturated

66.312
65.157
64.843
65.447
65.470
69.057
65.048
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Table A6 2 wt% Pd/SiC- (Q3) on FAME composition of hiodiesel after partial
hydrogenation reaction (Reaction condition; 120 ¢, 4 bar, 50 ml/min of hydrogen
flow rate, 500 rpm of stirring rate, and L5 wt.% of catalyst compared to starting oil)

Reaction
time

h
il
0.50
1.00
150
2.00
3.00
4,00

08:0 m-C18:l
4843 0127
6584 4881
7449 1776
9318  9.802
11579 10.920
14599  10.740
18395  10.078

traits-08: 1

23.636
19.522
17.436
14.401
11.449
8.807
4813

08:2

4.6%6
2.505
1.650
0.909
0.486
0.259
0.160

: Saturated
08:3 hydrocarbon
0.089 66.312
0.024 66.196
0.015 65.328
0.013 65.315
0.010 65.318
0.007 65.348
0.000 66.265

Table A7 2 wt.% Pd/SiCx (Q10) on FAME composition of biodiesel after partial
hydrogenation reaction (Reaction condition: 120 c, 4 bar. 50 ml/min of hydrogen
flow rate, 500 rpm of stirring rate, and 1.5 wt.% of catalyst compared to starting oil)

Reaction
time

h
dib
0.50
1.00
1.50
2.00
3.00
4.00

08:0

4,843
16.840
23.976
30.732
33.583
34,042
33.348

5-08:1

0.127
4638
3.532
1.032
0.100
0.041
0.034

traits-08:1

23.636
11.653
6.174
1458
0.285
0.077
0.057

08:2

4.696
0.872
0.153
0.040
0.029
0.014
0.013

08:3

0.089
0.044
0.027
0.023
0.000
0.000
0.000

Saturated
ydrocarhon

66.312
69.717
65.859
66.489
65.778
65.621
66.324



Table A8 2 wt% Pd/SIC. (Q30) on FAME composition of biodiesel after partial
hydrogenation reaction (Reaction condition; 120 ¢, 4 bar, 50 ml/min of hydrogen
flow rate, 500 rpm of stirring rate, and 15 wt.% of catalyst compared to starting oil)

Reaction . . - . . . Saturated
time C18:.0 .CI81 traits-CI8:1 08:2 08:3 hydrocarbon

h
0(.()0 4843 0127 23636 4.696 0.089 66.312
050  188% 5145 8.839 0887 0.032 65.933
100 27563 2734 3.546 0.087 0.019 65.793
150 32601 0276 0.885 0091 0.009 65.739
200 33832  0.097 0.124 0.017 0.000 65.740
300 33595  0.043 0.066 0.016  0.000 66.078
400 34003 0019 0.039 0.006 0.000 65.707

Table A9 2 wt.% Pd/SiCx (Q50) on FAME composition of biodiesel after partial
hydrogenation reaction (Reaction condition: 120 °c, 4 bar, 50 ml/min of hydrogen
flow rate, 500 rpm of stirring rate, and 15 Wt% of catalyst compared to starting oil)

Reaction . . : . . . Saturated
time C18:0 Cl81 traits-CI81 08:2 08:3 hydrocarbon

h
0(.()0 4843 0127 23.636 469 0.089 66.312
0.50 16.738  8.796 1.723 048 0.033 65.953
100 22610  6.99 5,064 0.126 0.025 64.896
150 28966 2745 2191 0053 0.013 65.814
200 32469 0463 0.519 0.033 0.003 66.347
3.00 34.184  0.084 0.159 0.011  0.000 65.370
4.00 34895  0.035 0.056 0.000  0.000 64.828
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Table A10 1 wt.% Pd/Si02 (QIO) on FAME composition of biodiesel after partial
hydrogenation reaction (Reaction condition: 120 c, 4 bar, 50 ml/min of hydrogen
flow rate, 500 rpm of stirring rate, and L5 wt.% of catalyst compared to starting oil)

Reaction
tl(rr?)e
0.00
0.50
1.00
1.50
2.00
3.00
4,00

08:0

4,843
11.068
16.120
21761
28.401
29.861
33.426

5-08:1

0.127
9.398
10.144
6.456
2.910
1951
0.245

trans-08:1

23.636
13.030
8.433
6.046
3.219
1.786
0.568

08:2

4.69%
1.186
0.118
0.080
0.065
0.090
0.017

: Saturated
08:3 hydrocarbon
0.089 66.312
0.054 65.046
0.032 64.967
0.021 65.401
0.014 65.116
0.000 65.985
0.000 65.530

Table Al 1wt% Pd/Si02(Q30) on FAME composition of biodiesel after partial
hydrogenation reaction (Reaction condition: 120 ¢, 4 bar, 50 ml/min of hydrogen
flow rate, 500 rpm of stirring rate, and 15 t% of catalyst compared to starting oil)

Reaction
time

h

ifh
0.50
1.00
1.50
2.00
3.00
4.00

08:0

4,843
12.914
18.322
24.080
21.254
31.039
33.836

5-08:1

0.127
9.349
9.159
5.604
3.175
1321
0.151

trans-08:1

23.636
11.663
1.225
4.126
2.848
1.162
0.233

08:2

4,69
0.999
0.157
0.093
0.066
0.034
0.015

08:3

0.089
0.043
0.035
0.022
0.006
0.000
0.000

Saturated
ydrocarbon

66.312
64.399
64.846
69.248
66.425
66.236
65.945
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Table A12 1 wt.% Pd/Si02 (Q50) on FAME composition of biodiesel after partial
hydrogenation reaction (Reaction condition: 120 ¢, 4 bar, 50 mi/min of hydrogen
flow rate, 500 rpm of stirring rate, and 1.5 wt.% of catalyst compared to starting oil)

Reaction
time

h
ol
0.50
1.00
1.50
2.00
3.00
4,00

08:0

4,843
11.005
16.364
22.905
21.579
32.054
33.528

5-08:1

0.127
9.617
10.026
5.897
3.434
1.090
0.190

23.636
13.062
1.721
3.715
3.234
0.990
0.250

trails-08:1 08:2

4.6%6
1.210
0.146
0.087
0.069
0.033
0.020

08:3

0.089
0.053
0.049
0.041
0.019
0.000
0.000

Saturated
ydrocarbon

66.312
64.710
65.451
67.069
65.451
69.643
65.825
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