31

(heterogeneous hase

catalyst)

3.2

321

1

(water bath), (beaker)

(thermometer)

2. (oven)

3. (furnace)

4, (desiccator)
3.2.2

1

3 (three-neck flask)

250
(condenser)

(stirrer plate)

? 1
(batch)
100 , (stick glass)
(impregnation)
?
(bath reactor)
(dropping  funnel) 250
(thermometer) (water bath)

(magnetic stirrer) 31
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X
Detector

40

cooling watar !S
T condenrser

1

dropping funnel

cooling water

—| ]!
-

magnetic rtirrer [
_/

water bath

31

(suction flask and vacuum pump)
(rotary evaporator)

(X-Ray diffraction)

32
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Emitted X-ray

\ X-ray source
A\ E= hy,
i \ )

3.2 X-Ray diffraction (XRD)

2. ' (X-Ray Fluorescence Spectrometry) XRF
X
photon (fluoresced) 33
X-ray source.X /\/\ detector
A 7Y
~ \ \\.‘-\ ’é//.‘///'
. Q\a ~ ./
._‘_\Q:'_Q.._} d
—
208n0nX
.4‘:/ Ve
L2 oHX
d

3.3 X-Ray Fluorescence Spectrometry (XRF)
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3,
Brunauer, Emmett  Teller (BET)
(surface
area) (pore volume) (pore diameter)
3.2.3
(GC)
Varian  CP-3800 (Auto injector) Capillary  column
DB-1 Phenomenex 0.25 30
Dimethylpolysiloxane 0.25 (pm) (Stationary phase)
-60 *—=325 (350°) FID (Flame lonization Detector)
3.1
31

Condition Value
Carrier Gas (He) Flow rate 1.5 mL/min
Make Up Gas (He) Pressure 25 kPa
Hydrogen Pressure (for FiD) 30 kPa
Air Pressure .(for FID) 300 kPa
Detector Temperature (FID) 250 °c
Split Ratio 1:50
Injection Part Temperature 250 °c
Inject Volume 1pL
Column Initial Temperature oo °C
Ramp Rate 8 °c/min

Column Final Temperature 240 °c
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U7 3.4 ireauiialasuninnsvl (Gas Chromatograp)

3.24
L (Simulate Distillation Gas Chromatograph)
DGC  6890N 7683 Series Capillary column
' Analytical Control Simdis 2887 0.53 5 100%
Dimethylpolysiloxane ~ 2.65 -60 - 350 °
FID (Flame lonization Detector) ASTM
D2887 35

35 (DGC)



44

2. (Heating value) Bomb Calorimeter Model 34

(adiabatic)
0.0001 °c 3.6

n. U
36 . . Bomb Calorimeter Model 1341
3. (Viscometer) Capillary Viscometer
Capillary
capillary 1 2 3.7

n . == Suetion Pulls Fluld to
Start Mark

Start Mark )

ANAIANRUINAR
o Stop Mark (2)

o a
INATHALA

L} capiltary Sesonds

37 Capillary Viscometer

. Capillary Viscometer
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4, Pensky Martens opened Cup Tester
(Flash point) Pensky Martens opened Cup Tester
3.8

38 Pensky Martens Opened Cup Tester

API (APl Gravity)

- Hydrometer

I— Cylinder

3.9 APl ( API Gravity)
(water bath)
(Hydrometer)
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(APl Gravity) (Hydrometer Method)
(Density) (Specific Gravity)
(Hydrometer)”
3.3.
33.1 Shell
3.3.2
1 (vegetable o) 2 (refined bleached

deodorized palm kemel oil; RBD Palm kemel oil)
(Virgin coconut oil)

2. (Methanol 99.5%, analytical and commercial grade)
3.3.3
L (carbonate saft; C03)
11 (UZC0399%) :Fluka
1.2 (NaZC0399.8%) Ajax
1.3 («2C0399%) Ajax
14 (MgCO340%) :Hi-Media
15 (CaC0399%) :Ajax
16 (BaCOj 99%) :Ajax
2. (hydroxide salt; OH)
21 (NaOH 98%) :Ajax
2.2 (KOH 85%) :Ajax

2.3 (Mg(OH)296%) : Ajax



A7

24 (Ca(OH)j96%) :Ajax
2.5 (Ba(OH2.95%) :Carlo
(nitrate salt; NO3)
31 (LINO398%) :PRS Panreac
3.2 (NaN0399%) : Ajax
33 (Mg(N03299%) : Ajax
34 (Ca(N03299%) : BDH
41 (AIZD) 395%) :Ajax
42 - (Si02AID3 Tosoh
43 (MgO 99%) :Ajax
44 (Synthetic Hydrotalcite: DHT-4A)
( )
45 (Activated Carbon)
1045.44 2

51 Methyl octanoate or Methyl carprylate (CH 299%) :ACROS Organics
- 5.2.Methyl laurate (CIHZ0 296%) : ACROS Organics

5.3. Methyl myristate (C13H3D 299%) : ACROS Organics

5.4. Methyl palmitate (C,H310 295%) : ACROS Organics

55 (CH2

5.6 (CS299.9% for GO) :ACS MERCK
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35,

(Evaporation to dryness)

341

34.2

351

Ol W N

(Flash Paint) ASTM 93
(Kinematics Viscosity) ASTM D 445
(Heating Value) ASTM 240
API (API Gravity) ASTM D 2052
(Cetane  Index) ASTM 976
API ASTM 2052
(Acid Value) AOCS Cd - 3D - 63
(Saponification Value) AOCS Cd - 3B - 76
(lodine Value) AOCS Cdl - 25
(fatty acid composition)
AOCS Ce-2 - 66
2k

(methyl ester content)

2
(Incipient  wetness)

48

D2887



3.5.2

31

(

() 60 %
120 °
60 °
(
Rotary evaporator
) )
)
anhydrous Nas04 NaZ504

GC

49
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3.6. !
(GC)
31
Calibration curve 71
36.1 Internal standardization Method
Internal standard
(CIH2) (CS2
chromatogram
3.6.2.
cs2 calibration curve
3.6.3
CS2 GC 1
calibration curve
364

GC Calibration curve f



3.7.

AWIAINTAUNIINYIA Y
CHuLALONGKORN UNIVERSITY

51
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