31

1 (0 Psig)

Retsch SM100

CHN Analyzer (Leco CHN-2000)

(Ultimate Analysis)
(Reactor) Parr Instrument Company model 4843
250 316
(Temperature Controller)
(Pressure Transducer)
500
34

N -,

3.1 Parr Reactor Model 4843

798&J3)6 ¢ M £3-
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) (Ultrasonic) Bransonic 521

(Tetrahydrofuran)
6. (Rotary Evaporator) Bunchi Rotavapor R-200
1. (Gas Chromatograph) Shimadzu GC-2014
(Detector) TCD packed column Porapak Q
8. (Oxygen Bomb Calorimeter) Parr Instrument
Company model 1341 EE
9. (Oven)
10. Whatman glass microfibre filters (GF/C)
11. (Gas Chromatograph)
(Simulated Distillation) Agilent 6890N FID CP-SIL5CP
ASTM D2887
12. (Gas Chromatograph) Mass Spectroscopy
VARIAN CP-3800
3.2
1 250-850
2 4
' 1
/ / /
27125/35/13 ( 1,2546)
3 99.99% Fisher Chemicals
4 CARLO ERBA
) CARLO ERBA
6. 99% Merck
I Supelco
8 Panreac Quimica
9 i) AnalaR



10. D)
11.
3.3
3.3.1
4
3.1
(
., B
3.2
(

31

), A

), A

AnalaR
AnalaR
25
23
450
2:1

480

10:1

©)
450
2:1

40

480

10:1

70

)
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3.3

33

3.4

3.32

3.4

(C), A
450
480
450
480

ab

ac
be
abc

2.1

, B
21
21
10:1
10:1
23
1
, B
450 2.1
480 2.1
450 10:1
480 10:1
450 31
480 2.1
450 10:1
480 10:1
1
450-480
450-480

6:1 (

40
40
40
40
10
70
10
70

38



70 ( ) 1 1

39

2:1-10:1
450 70 ( )
1 1
(
)
40-70 450
6:1 1
1
450
21 6:1 ( ' )
70 ( ) 1 1
3.33
450 1
6:1 70 1
(I (
2.5 ) ( , 2546) ( 0.2
0.6 ) (Artarito et al, 1996)

, (I

2FeCI36H2 + 3Na2S.9HA ) Fe2S3+ 6NaCl + 39HA
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(Liu et al, 1996)
L 2.5 Na2s.9H2D 0.081
100 FeCI36H2 0.054
100

60
3 Na2S.9H20 500
FeCI36H20) (Fe253+ 6NaCl + 39H2)
4, 2
5, 1

6. 1 110

( 0.2
0.6 ) (Artanto et al, 2000)
1 Ni(N0326H2 0.0017 100
(NHA6M 00 244H2 0.0031
2. Ni(N032.6Ft20 500
(NH4)6M 00 44H20
3. 2
4, 80
) 1 110

34

34.1



4, 110

3.4.2

L (Proximate Analysis, ASTM ~ 3173-3175)
2. (Ultimate Analysis)
3. (ASTM 2015  ASTM D 3177)

1 80 1

L (Proximate Analysis, ASTM E790, E830, E897)
2. (Ultimate Analysis)

3.4.5

W)

1 (0 Psig)

350



4.
5.
1
6.
R
1.
8.
400
9.
3.4.6
(Detector)
3.4.7

100

TCD

graph (SDGC)

42

105 4

60
30

(g

30

(Gas Chromatograph) Shimadzu GC-2014

packed column Porapak-Q

Simulated Distillation Gas Chromato-

18P-200 °C = naphtha
200°c - 250 °c = kerosene
250°¢ - 350 °c = light gas oil
350°¢ - 370 °c = gas oil

370°c- F = long residue
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1 100 Varian ~ CP-

3800 FID Simulated Distillation  Star Simulated

Distillation Version 5.5 Capillary Column  stationary Phase ~ CP-SIL

5CB 15 1 025 0.25
(Injector Temperature) 298

(Column Temperature or Oven Temperature)

(Temperature Program) 1

30 0.01
20 320
8.50
(Detector Temperature) 320
(Carrier Gas) 15
Split ratio 2
348 GCIMS
1
100 Shimadzu QP-2010
40 5 20
320 10
3.4.9

= 100 [(WLdat-W R /

(% Total conversion)

(% Liquid yield) = 100[ LigW 1J

(% Solid yield) =100[ R/W1d3]
(% Gas yield) = 100 - %Liquid yield - %Solid
yield

Wl daf =

iLig
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