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ABSTRACT

Title of Thesis An Optimal Condition of Oil Extraction from Jatropha Curcas
Seed Kernels using Solvent Extraction

Author Miss Siriwan Preeyachit

Degree Master of Science (Environmental Management)

Year 2008

The objective of this experimental research was to study an optimal condition of
oil extraction from Jatropha curcas seed kernels using solvent extraction method. In this
experiment, various kinds of variable were employed i order to get the maximum yield
of oil with the lowest cost, that was considered the optimal condition of oil extraction.
Those variables were five ground kernel sizes (0.5-0.7 mm, 0.7-1 mm, 1-1.4 mm, 1.4-2.4
mm and > 2.4 mm), two kinds of solvent (n-hexane and petroleum ether) and three ratios
of kernel-to-solvent (1:4, 1:6 and 1:8 g/ml). The extractions were conducted at a constant

temperature (30 °C) and time (3 hour). To find the best condition, SPSS Analysis program

was employed.

From the study, the results showed that the sizes of ground kernel ranging from
0.5 to 1.4 mm could yield the highest percentage of oil. n-hexane and petroleum ether
gave the oil yield of 36.01% and 35.10% respectively that statistically considered equal.
For kernel-to-solvent ratios, the best one was 1:8 (g/ml). In addition, the study also found
that using n-hexane with ratio of 1:4 gave the lowest extraction cost. Therefore, the
optimal condition of oil extraction from Jarropha curcas seed kernels using solvent
extraction was using 0.5-1.4 mm ground kernel sizes with »-hexane as solvent and 1:4

kernel-to-solvent ratio in an extraction.
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Nl YUIADYNA iiazany a1jan : driazany Ysinaniniy
(aatuas) (Su/daaans) (ooaz)
1 >2.4 n-Hexane 1:4 18.63
2 >24 n-Hexane 1:4 16.63
3 >24 n-Hexane 1:4 18.25
4 >24 n-Hexane 1:6 19.00
5 >2.4 n-Hexane 1:6 15.19
6 >2.4 n-Hexane 1:6 16.88
7 >2.4 n-Hexane 1:8 15.94
8 >24 n-Hexane 1:8 16.75
9 >24 n-Hexane 1:8 17.38
10 >24 Petroleum Ether 1:4 14.69
11 >2.4 Petroleum Ether 1:4 18.50
12 >2.4 Petroleum Ether 1:4 19.38
13 >24 Petroleum Ether 1:6 20.94
14 >24 Petroleum Ether 1:6 20.56
15 >24 Petroleum Ether 1:6 21.38
16 >2.4 Petroleum Ether 1:8 21.69
17 >2.4 Petroleum Ether 1:8 22.44
18 >2.4 Petroleum Ether 1:8 21.25
19 1.4-2.4 n-Hexane 1:4 27.81
20 1.4-2.4 n-Hexane 1:4 31.44
21 1.4-2.4 n-Hexane 1:4 26.25
22 1.4-2.4 n-Hexane 1:6 21.19
23 1.4-2.4 n-Hexane 1:6 36.31
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61;@11'7"; VUIABYMNA Ainazaiy ayen : Aazay YSmnaniniiu
(aawa3) (3/iJaaans) ($ounz)
24 14-24 n-Hexane 1:6 36.75
25 14-24 n-Hexane 1:8 34.31
26 14-24 n-Hexane 1:8 37.25
27 14-24 n-Hexane 1:8 33.19
28 14-24 Petroleum Ether 1:4 2275
29 14-24 Petroleum Ether 1:4 20.19
30 14-24 Petroleum Ether 1:4 27.38
31 14-24 Petroleum Ether 1:6 33.00
32 14-24 Petroleum Ether 1:6 31.56
33 14-24 Petroleum Ether 1:6 28.06
34 14-24 Petroleum Ether 1:8 33.69
35 14-24 Petroleum Ether 1:8 34.44
36 14-24 Petroleum Ether 1:8 37.88
37 1-1.4 n-Hexane 1:4 24.25
38 1-1.4 n-Hexane 1:4 23.94
39 1-1.4 n-Hexane 1:4 28.56
40 1-1.4 n-Hexane 1:6 34.50
41 1-1.4 n-Hexane 1:6 35.81
42 1-1.4 n-Hexane 1:6 38.81
43 1-1.4 n-Hexane 1:8 39.06
44 1-1.4 n-Hexane 1:8 38.38
45 1-1.4 n-Hexane 1:8 38.94
46 1-1.4 Petroleum Ether 1:4 23.44
47 1-1.4 Petroleum Ether 1:4 25.13
48 1-1.4 Petroleum Ether 1:4 29.13
49 1-1.4 Petroleum Ether 1:6 32.56
50 1-1.4 Petroleum Ether 1:6 32.38
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61;@11'7"; VUIABYMNA Ainazaiy ayen : Aazay YSmnaniniiu
(aawa3) (3/iJaaans) ($ounz)
51 1-1.4 Petroleum Ether 1:6 36.13
52 1-1.4 Petroleum Ether 1:8 38.19
53 1-1.4 Petroleum Ether 1:8 39.31
54 1-1.4 Petroleum Ether 1:8 38.19
55 0.7-1 n-Hexane 1:4 24.56
56 0.7-1 n-Hexane 1:4 29.63
57 0.7-1 n-Hexane 1:4 34.00
58 0.7-1 n-Hexane 1:6 37.81
59 0.7-1 n-Hexane 1:6 40.56
60 0.7-1 n-Hexane 1:6 41.75
61 0.7-1 n-Hexane 1:8 42.44
62 0.7-1 n-Hexane 1:8 42.56
63 0.7-1 n-Hexane 1:8 44.25
64 0.7-1 Petroleum Ether 1:4 23.13
65 0.7-1 Petroleum Ether 1:4 21.81
66 0.7-1 Petroleum Ether 1:4 30.19
67 0.7-1 Petroleum Ether 1:6 40.25
68 0.7-1 Petroleum Ether 1:6 40.94
69 0.7-1 Petroleum Ether 1:6 39.06
70 0.7-1 Petroleum Ether 1:8 44.00
71 0.7-1 Petroleum Ether 1:8 46.56
72 0.7-1 Petroleum Ether 1:8 44.13
73 0.5-0.7 n-Hexane 1:4 24.88
74 0.5-0.7 n-Hexane 1:4 30.88
75 0.5-0.7 n-Hexane 1:4 25.31
76 0.5-0.7 n-Hexane 1:6 38.13
77 0.5-0.7 n-Hexane 1:6 40.69
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61;@11'7"; VUIABYMNA Ainazaiy ayen : Aazay YSmnaniniiu
(aawa3) (3/iJaaans) ($ounz)
78 0.5-0.7 n-Hexane 1:6 41.31
79 0.5-0.7 n-Hexane 1:8 43.50
80 0.5-0.7 n-Hexane 1:8 45.31
81 0.5-0.7 n-Hexane 1:8 42.56
82 0.5-0.7 Petroleum Ether 1:4 2425
83 0.5-0.7 Petroleum Ether 1:4 28.13
84 0.5-0.7 Petroleum Ether 1:4 25.50
85 0.5-0.7 Petroleum Ether 1:6 33.06
86 0.5-0.7 Petroleum Ether 1:6 33.00
87 0.5-0.7 Petroleum Ether 1:6 36.88
88 0.5-0.7 Petroleum Ether 1:8 4831
89 0.5-0.7 Petroleum Ether 1:8 41.94
90 0.5-0.7 Petroleum Ether 1:8 52.06
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iﬂtﬂfﬁ' 9% Duncan

VHIABYN NG
OIL
Subset for alpha = .05
SIZE N 1 2 3
Duncan? > 2.4 18 18.6378
1.4-2.4 18 30.7472
1-1.4 18 33.1506 33.1506
0.5-0.7 18 36.4278
0.7-1 18 37.0906
Sig. 1.000 267 .087
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 18.000.

fMazaemany
OIL
Subset
for alpha
= .05
SOLVENT N 1
Duncan? Etherl-1.4 9 32.7178
Hexanel-1.4 9 33.5833
Ether0.5-0.7 9 35.9033
Ether0.7-1 9 36.6744
Hexane0.5-0.7 9 36.9522
Hexane0.7-1 9 37.5067
Sig. 262 |
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 9.000.




oA 1aINAIINY
OIL
Subset for alpha = .05
RATIO 1 2 3
Duncan® 1:4 18 26.4844
1:6 18 37.7367
1:8 18 42.7989
Sig. 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 18.000.
WS alanIrY
OIL
Subset for alpha = .05
RATIO 1 2 3
Duncan® 1:4 9 4.3733
1:6 9 6.2111
1:8 9 6.7022
Sig. 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 9.000.
MNasiaeudimes
OIL
Subset for alpha = .05
RATIO 1 2 3
Duncan? 1:4 9 4.1011
1:6 9 5.7644
1:8 9 6.9811
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 9.000.
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Sieve Designation

Nominal Sieve Opening

Standard Mesh inches mm Microns
254 mm 1in. 1.00 254 25400
22.6 mm 7/8 in. 0.875 2286 22600
19.0 mm 3/4 in. 0.750 19.0 19000
16.0 mm 5/8 in. 0.625 16.0 16000
13.5 mm 0.530 in. 0.530 135 13500
12.7 mm 1/2in. 0.500 12.7 12700
11.2 mm 7/16 in. 0.438 11.2 11200
9.51 mm 3/8 in. 0.375 9.51 9510
8.00 mm 5/16 in. 0.312 8.00 8000
6.73 mm 0.265 in. 0.265 6.73 6730
6.35 mm 1/4 in. 0.250 6.35 6350
5.66mm No.3 1/2 0.223 5.66 5660
476 mm No. 4 0.187 476 4760
4.00 mm No. 5 0.157 4.00 4000
3.36 mm No. 6 0.132 3.36 3360
2.83 mm No. 7 0.111 283 2830
2.38 mm No. 8 0.0937 238 2380
2.00 mm No. 10 0.0787 2.00 2000
1.68 mm No. 12 0.0661 1.68 1680
1.41 mm No. 14 0.0555 1.41 1410




95

Sieve Designation

Nominal Sieve Opening

Standard Mesh inches mm Microns
1.19 mm No. 16 0.0469 1.19 1190
1.00 mm No. 18 0.0394 1.00 1000
841 pm No. 20 0.0331 0.841 841
707 pm No. 25 0.0278 0.707 707
595 pm No. 30 0.0234 0.595 595
500 pm No. 35 0.0197 0.500 500
420 ym No. 40 0.0165 0.420 420
354 pm No. 45 0.0139 0.354 354
297 pm No. 50 0.0117 0.297 297
250 pm No. 60 0.0098 0.250 250
210 pm No. 70 0.0083 0.210 210
177 um No. 80 0.0070 0.177 177
149 um No. 100 0.0059 0.149 149
125 um No. 120 0.0049 0.125 125
105 um No. 140 0.0041 0.105 105
88 um No. 170 0.0035 0.088 88
74 pm No. 200 0.0029 0.074 74
63 um No. 230 0.0025 0.063 63
53 um No. 270 0.0021 0.053 53
44 pm No. 325 0.0017 0.044 44
37 pum No. 400 0.0015 0.037 37
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