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3.13.
316 2
6 (6 blade flat blade turbine) 50
10 13 4
45° (4 blade 45° pitched blade turbine) 50
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31 6 3.2 4

45°
3.14. (Motor)
Kika Labortechnik ~ RW 20, 70
60-2000
3.15. (Water Bath)
Heto Lab Equipment AT Thermostat CT 52
100£0.1
3.15. (Peristaltic Pump)
Cole Parmer Instrument Company Esay-Load I
77200-60 7554-95 0.06 2900 + 0.01
3.16.
(Heater) 220 V 1500
(Thermocouple) (Controller) Maxthermo ~ MC-2438

200£0.1



43

3.17. (Gas Chromatograph, GC)
CP-3800 Varian
(Auto injector) Capillary column ~ DB-1 J&w Scientific
0.25 30 Dimethylpolysiloxane
0.25 (pm) (Stationary phase)
-60 - 325 (350 ) FID (Flame lonization Detector)
3.2.
3.2.1. Shell
3.2.2. (Palm kernel oil)
()
3.2.3. (Coconut oil)
3.24. (Methanaol) commercial
99
3.2.5. (Sodium hydroxide) analytical Reagent
99
3.2.6. (Potassium hydroxide) analytical Reagent
85
3.2.7. (Sulphuric acid) analytical Reagent
96
3.2.8. (Sodium sulfate) analytical Reagent
99
3.2.9. (Decane) analytical Reagent
99
3.2.10. (Methyl caprylate),
(Methyl laurate), (Methyl  yristate) (Methyl

palmitate) Acros Organics
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3.3.
3.3.L
(Flash Point) ASTM 93
(Kinematics Viscosity) ASTM 445
(Heating Value) ASTM 240
(Specific Gravity) ASTM 1298
(Cetane Index) ASTM 976
AP ASTM 1298 2887
(Acid Value) " AOCS Cd 3d-63
(Saponificatior Value) AOCS Cd 3b-76
(lodine Value) AOCS Cd 1-25
(fatty acid compaosition)
AOCS Ce 2-66 ( i )
3.3.2.
3.3.2.1.
1) 6 1
1 1600
2) (Water
bath) 60
3)
4)
5) 2
6)

300, 600, 900 1200
7) 1 6 2000 2400
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3.3.2.2.

60

31

mole
15:1
31

23
31
23
B
wt.%
2.0
0.5

Design Expert

70
50

6.0.10
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10)
1)

12)

31

(over flow)

anhydrous Na2S04

(residence time )

anhydrous Naz04
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35.

3.2

?  Calibration curve

Condition

Carrier Gas (He) Flow rate
Make Up Gas (He) Pressure
Hydrogen Pressure (for FID)
Air Pressure (for FID)
Detector Temperature (FID)
Spilt Ratio

Injection Temperature

Inject Volume

Column Initial Temperature
Temperature Program Rate
Column Final Temperature

Internal standard

Value

1.5 mlimin
25 ml/min
30 ml/min
300 ml/min
250 °c
1:50
250 °c
Lpi
100 °c
8 °c/min
240 °c

47
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3.3

Properties
Kinematics Viscosity, 40 °c
Specific Gravity at 15.6/15.6 °c
Cetane index
Flash point
Heating Value

48

ASTM No.
D445
D1298
D976
D93
D240



	บทที่ 3 วิธีการดำเนินงานวิจัย
	3.1. เครื่องมือในการทดลอง
	3.2. สารที่ใช้ในการทดลอง
	3.3. ขั้นตอนการวิจัย
	3.4. การวิเคราะห์ปริมาณเมทิลเอสเทอร์
	3.5. การวิเคราะห์สมบัติทางเชื้อเพลิง


