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Calibration curve
X = Internal standard ()
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X,

% ME

= 142.28
= 158.24
= 214.34
= 242.40
= 270.45

= 0.044 + 05560 + 0.1570 + 0.0640 = 0.8210

94.24

0.1175X(0.0502/142.28)X 158.24
0.9930 X (0.0502 / 142.28) X 214.34
0.2822 X (0.0502 / 142.28) X 242.40
0.1211 X (0.0502/ 142.28)X 270.45

0.1516 x 0.8210

(0.0066 + 0.0750 + 00241 + 0.0116)

0.0066
0.0750
0.0241
0.0116
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100
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0- 4 0% 0% - \oi
1
s2
1
A e T 3% Decane

. t<«0  Methyl caprylate, C8:0

3—— M Methyl caprate, C10:0
6.

0B Methyllaurate, C12:0

b p-===A~=-___ ... Methyl myristate, C14:0

134 Methyl palmitate, C16:0

AL 1o Methyl noleate, C18:2
5. T Methyl oleate, C18:1
Methyl stearate, C18:0



L1

12

13.

14,

(Acid Value) AOCS Official Method Cd - 3d - 63

1.1.1

1.1.2.

250
(burette) 25

0.1
10 1

10-20 250
150

- (56,01 XT XV)/
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(Saponification Value) AOCS Official Method Cd - 3b - 76

2.1.1. 250

2.1.2. (Reflux condensors) 30
2.1.3. 25

2.14. 50

2.15. (Heating mautle)

2.2.1. 0.5
2.2.2. 0.5
2.2.3. ,

2.3.1. 142 250
2.3.2. 25

2.3.3. 1

2.34.

2.3.5. (blank)

= (561 xTx (V0- V)

VO = blank,
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3. (API, ASTM D1298 standard Test Method for APl Gravity of
Crude Petroleum and Petroleum products by Hydrometer method)

3.1 800
1,000
3.2
3.3. 60°F  15.56 °c
3.4, (Hydrometer)
API
35 0.2 °API
3.6. AP sp.gr. (ASTM 1298
°AP| Z Al — m-6= - 1315
Sp.Greo [ 60°F
APl =
3T 60 °F 1556 °c
AP 60 °F
1556 °c
API(60°F) = (0.002 (60-T) + 1) *API(T)
API(60°F) =  API 60 °F
T = b

APl = APl
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4, (Viscosity, ASTM D445 standard Test Method for Kinematics Viscosity
of Transparent and Opaque Liquids (ard the calculation of dynamic viscosity)

4.1, Viscosity
4.2. Viscosity 40 °c
4.3.
44, . Viscometer 3/4
45, Viscometer 20 40°c
4.6.
4.7.
4.8. 0.35%
v = Kinematic Viscosity, 2
K = Viscometer, ¥
t = ,
) (Flash Paint)
5.1. Cleveland Open Cup (ASTM D92 standard Test Method for Flash Point

and Fire Point by Cleveland Open Cup)

511 (Oil cup)

5.1.2.

5.1.3. 14 °c
2°C

514.
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5.15.
5.16.
5.1.7. 5°
5.2. Pensky-Martens Closed Tester (ASTM D93 standard Test Method for

Flash Point by Pensky-Martens Closed Tester)

52.1.

52.2.

52.3. ASTM Start

524, 50 °c

52.5. 2°C

5.2.6.

5.2.7. 5

6. (ASTM D240 standard Test Method for Heat of Combustion of Liquid

Hydrocarbon Fuels by Bomb Calorimeter)

6.1. Water Equivalent Bomb Calorimeter
6.1.1. Benzoic acid 1
0.0001

6.1.2. (Firing  Wire) 6

(Electrode) 2 (Firing cotton) 12

Firing Wire
6.1.3. 1 (Oxygen bomb)
6.1.4. (Ignition Terminal)

30
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6.1.5. (Bucket) bucket
2.8 bomb bucket
bucket
6.1.6. (Water jacket) bucket
0.5°C Balance
6.1.7. Firing  plug Electrode socket
Oxyden Bomb  Test
6.1.8. Water bucket
6.1.9. Oxygen Bomb
Oxygen Bomb 250
6.1.10. (Titrate) (NaOH)
0.1 ] (Phenolphthalein  indicator)
NaOH

6.1.11.  Firing wire

CAT = Q0 = mQm+qi+q2

C =
AT = ? : (°C)
Qm =
( « 26,434 + 3KJ [ kg)
M =
Pi = (v)
= 126*

2 =



105

6.2. Calorific Value
(Benzoic acid) Benzoic acid

Q = (CAT-q,-q2l

C =

AT = - (°C)

q = ()
= 126¢*

92 =
= 5987 * NaOH (ml)

Q =

1. (Distillation, ASTM D2887 standard Test Method for Boiling Range

Distribution of Petroleum Fractions by Gas Chromatography)

(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)

8. ?  (Cetane, ASTM D976 standard Test Method for Calculated Cetane Index of
Distillate Fuels)

Cl = 45.2+0.0892(T10:215) + 0.131 (T50-260) + (0.0523(Tgo-310)
+0.901 B(T9-260) - 0.420B(Tg0-310) + 0.0049(T1215)2
-0.0049(T310)2 + 107.0B + 60.0B2
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B = e[350°®1-1
00T, T 10, 50, 90 (°C)
D ASTM D1298 ( 15 C)
[34]
3
1
[(0 200)20 000](0 =0 ) (0 2 (0 33
St m ,
1
2
1
Palm Kernel Qil Coconut Ol
m m

33.432 0.414 31811 0.201



2
Fatty Acid Name

C8:0 Caprylic acid
C10:0 Capric acid
C12:0 Laurie acid
C14:0 Myristic acid
C16:0 Palmitic acid
C18:0 Steric acid
C181 Oleic acid
C18:2 Linoleic acid

24
30
36
42
48
48
48

D WO O O O O o o

PKO
XI
0.0440
0.0403
0.5560
0.1574
0.0640
0.0158
0.1070
0.0155

cCo
Xi
0.0848
0.0663
0.5055
0.1856
0.0781
0.0178
0.0459
0.0106
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| [35]

15.6/15.6

(Specific Gravity at 15.6/15.6 °C)
(Cetane Number)
(Calculated Cetane Index)
, (Viscosity, est)
3.1 40 (at 40 °C)

3.2 50 (at 50 °C)

(Pour Point, °C)

(Sulpher, %wt.)

/
((Oxidation Stability, g/m3)

(Carbon Residue, %wt.)

(Water and Sediment, %vol.)

0.81

47

18

41

10

0.035

0.05

0.05

0.81

0.87
47

18

41

10

0.035

25

0.05

0.05
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ASTM D 1298

0.920
45 ASTM D 613

ASTM D 976
ASTM 445
8.0
6.0
16 ASTM D 97

15 ASTM 4294

ASTM D 130

ASTM D 2274

ASTM 189

0.3 ASTM 2709
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12

13

14

15

(Ash, %wt.)

1

(Flash Paint, °C)

(Distillation, °C)

(90% recovered)

(Colour)
131 (Hue)
132 /
(Dye, mgll)
133 (Intensity)

1

(Methyl Ester of Fatty Acid, %vol.)

(Lubricity, |im)

0.01

52

357

40

460

109

5
001 002  ASTM D482

52 52 ASTM D 93

357 - ASTM D 86

ASTM 1500

(2) ASTM D 2392

ASTM D 1500
45
15
4 EN 14078
5
460 - CEC F-06-A-96



16
(Additive)

21

1,4 dialkylamino anthraquinone

110
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1

12

13

[36]

(Methyl Ester, %wt.)
15° 1
(Density at 15 C 1kg/m3)

40 °
(Viscosity at 40 °C lest)

'

(Flash Paint, °C)

'

(Sulphur, %wt)

( 10

(Carbon Residue, on 10% distillation residue, %wt.)

(Cetane Number)
(Sulfated Ash, %wt,)
1

(Water, %wt)

(Total Contaminate, %wt.)

(Copper Strip Corrosion)

110 ,
(Oxidation Stability at 110 °c, hours)

(Acid Value, mg KOH/qg)

)

96.5

860

900

3.5

120

0.0010

0.30

51

0.02

0.050

0.0024

0.50

mn

N

EN 14103

ASTM 1298

ASTM D 445

ASTM 93

ASTM 2622

ASTM 4530

ASTM 613

ASTM D 874

ASTM D 2709

ASTM 5452

ASTM D 130

EN 14112

ASTM 664
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15

16

17

18

19

20

2

22

23

24

: /100
(lodine Value, g lodine /100 g)

(Linolenic Acid Methyl Ester, %wt.)

1

(Methanol, %wt.)

(Monoglyceride, %wt.)
(Diglyceride,, Oowt.)
(Triglyceride, ,%wt.)
(Free glycerin,, Oowt.)

(Total glycerin, %wt.)
1( )
/
(Group I metals (NatK), mg/kg)
2( )
/
(Group Il metals (Cat+Mg), mglkg)

(Phosphorus, %wt.)

()
(Additive)

120

12

0.20

0.80

0.20

0.20

0.02

0.25

50

50

0.0010

112

EN 14111

EN 14103

EN 14110

EN 14105

EN 14105

EN 14105

EN 14105

EN 14105

EN 14108

EN 14109
prEN 14538

prEN 14538
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9
1
9 1
()
cr ) 0 )
1 696.8 696.8 0.9013 17311
9 3 288 0.792 363.64

= 77311 + 363.64 = 1136.75

2000

(773.11 /1136.75)X2000 = 1360.21
(363.64  136.75) X2000 = 639.79

= 1360.21 x0.9013 = 1225.96
1 = (1/200) X1225.96 = 12.26
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residence time (0) = v /F

0 = ()
v o= ( )
F ()
50
= 13602 /50 =27.20 /
=639.79/50  =12.40 /
= 40,00 /
= 2120 /
= 1280 /
= 40,00 /
= 50,00
60
= 136021 /60 = 2267 /
=639.79/60 =106 /
= 3333 /
= 2065 /
= 1065 /
= 3330 /



115

10

= 136020 /70 = 1943 /
= §39.79/70 = 9.14 /
= 2857 /
= 1945 |
= 915 |
= 860 |
= 6993
9 1
2
9 1
()
cr )0 )
1 66859 668.6 0.9027 74067
9 3 288 0.792 363.64
= T40.67 +363.64 = 110431
2000

(740.67 104.31)x 2000 = 1341.42
(363.64 /1104.31) « 2000 = 658.58
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= 1341.42x0.9027 = 1210.90
2 = (2/100)x 1210.89 = 24.22

residence time (0) = V/F

()
()
E T &
60
= 134142160 = 22.36 /
= §58.58/60 = 10.98 /
= 3334 /
= 2235 /
= 11,00 /
= 333 /
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