. 1973

21

211

212

- Pyrolysis

- Hydrogenation Process

fluidised-bed combustion



- Fisher -Tropsch Synthesis
Mobil Oil

Coal liguefaction

Direct coal liquefaction

700-900° 2000-3000
(Resident Time) 30-60 Indirect Coal Liquefaction
(Coal
Gasification) - (fischer-

Tropsch Synthesis)

LIQUEFACTION 3

(direct combustion)
(carbonisation)
(gasification)
(liquefaction)

(chemical and production from coal)
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. reactivity

subbituminous

rate of heating to liquefaction temperature

400-500
catalyst
pressure 500-4000 psia
contact time
4
(pyrolysis)
(solvent extraction)
(catalytic liquefaction)
(Indlirect catalytic synthesis of liquid from
gasified coal)
2.14
(24,25)

Coaft+ & —HERtEmpEraLE i 4 char + gas
High pressure

catalyst

L Thermal cracking

hydrogenation
Kerosene  Gas oll Kerosene  Gas ol



Gasoline

Catalytic reaction

Kerosene  Gas oll

(hydrocracking)
C5C10 Gas crcé
(heavy oll)
generate
Asphaltene

Liquefaction
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2.2 (Liquefaction)

221 (22)
(Coal)
(Vegetahle Materials) (Solid

Organic Materials)

(Coalification)

macérai (organic coal matrix)

mineral matter (Crystalline inorganic compounds)

(Aromatic) (Hydroaromatic) (Aliphatic)
(Functiona
group)
(Organic structure)
Cop
(1,234)
Surat Basin Loy Yong 21

Loy Yong



2.1 Loy Yong

5,000
Surat Basin
Loy Yong Mineral matter
2.2
Surat Basin " LoyYong
2.2 Surat Basin

5,000
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Free radical
2.3
Loy Yong, Wyoming, Wadge, Surat
Basin Surat Basin
Wyoming  Wadge
21 Loy Yong (lignite), Wyoming
(sub-hituminous), Wadge (sub-bituminous) ~ Surat Basin (bituminous)
Surat Basin (HIC atom)
HIC
0
Conversion ( wt % feed coal )
90
80
70
60
50
7 Co/Mo
40
20 7 NilMo
20
0 OGW
0
Loy Yong Wyoming Wadge SSB Asphaltene
2.3 hydrogenation 30

OGW = ail +gas +water (1,2)



2.1
Name
Loy Yong
Wyoming

Wadge
Surat Basin

L

4,

(1.2)
Elemental analysis (wt% Coal)
c H N o(diff)y  HIC
707 493 0.7 0.6 231 0.070
750 510 1.0 0.5 184 0.068
m4 524 19 0.5 149 0.067
8L5  6.17 2.0 0.7 9.7 0.075
(22)
(Peat)
(Lignite Brown coal)
30 - 70 %
(Spontaneous combustion)
(Subbituminous)
10%
(Bituminous)
69- 86 % 15- T%
(Anthrcite)
80%

1

(American Society for Testing Materials : ASTMD 388)

d

13

Ash

(wt%)
2.4
6,5
71
116



14

(International  System)

35.25% ,
354% , LAT% 3.96% 40.4%
2.2.2
(elastomer)
(rubber)
2221 (natural rubber AR
Hevea Brasiliensis (latex)
0.98 6.8
1 35
S O 5
)
60
1
2
1 (latex)
(centrifuge) 700- 800
615 ( 60)

(skim)



2. (dry rubber)

(HCOOH)

4-1

(sodium metabisulphite)

2.2.2.2

(Butyl Rubber)

20

phr

(204

1 1

15

(xylyl mercaptan)

80
20

(SBR)

85%



250

16

HAF 45

5
5
2
6PPD 2
1
15
TBBS 15

25



2.3

2.3.1

(NO)
(03

2.3.2

2.3

2.4

(P9

(Homogeneous Catalyst)
(Heterogeneous Catalyst)
2

2.2

17



2.2

2.3

18

Polymerization of Alkenes Catalysed by Phosphoric
Acid

Decomposition of Hydrogen Peroxide Catalysed by Gold
Ammonia Synthesis Catalysed by Iron

Hydrogenation of Nitrobenzene to Aniline Catalysed by

Palladium
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Hydrogenation Fe, Ni, Pd, Pt Ag
Dehydrogenation
Hydrogenolysis
(Oxidation)
, Oxidation Nio, ZnO, Mn02
Dehydrogenation CrD3 BiD3-Mo03
Desulphurization 2
Dehydration AID 3 Si02, MgO
Polymerization HP04 hxko4
Isomerization Si02AIZ2) 3 Aeolites
2.3.3 (Basic feature of
Heterogeneous Catalytic Process) (8,9)
I
1 (Bulk fluid)".
2.
( )
3,
4, (Surface Reaction)
5. (Desorption of products)
6.
.

1,7 2,6
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2.34 (Adsorption Process),(6,9,10,11)
(Adsorbate) (Adsorbent)
2
L (Physical Adsorption)
(Vander

Waal Force) (Liquefaction
Force)

2. (Chemisorption)

(Activation Energy® !
(Activated  Adsorption)

235 (6,12,13,14,15,16,17)



2.35.1. (Impreganation)

(Support)

2
(Wet Impregnation)

(Dry Impregnation or Impregnation to Incipient Wetness

(Rate of Penetration)



2
3.
3 9
2.3.5.2 (Precipitation)
2
L
Hydroxide) (Ammonium Hydroxide)

(Ammonium Carbonate)

2
(Catalyst Precursor)
Me 2+AI2 3+(OH)BCHj 4HZ

Me

22

(Alkaline



2.3.6

110

2.5

24

2.5

(Thermal

Fusion)

23
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(Granules)
(Tabletting)

4. (Calcination)

(Incipient Sintering)
(Excessive Sintering)

(Diffusion Limitation)

750

b. (Reduction to Metal)

(Calcinator)
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300-600

237 (6,18)



(Fe/Active Carbon),
(CalMolAI203

Fe/Active Carbon
Ni/Mo/AID 3
Co/Mo/AID 3

Fe/Active Carbon

Ni/Mo/AID 3
CalMo/AID 3
238
2381
L (Demanding)
%
2,

%

(Facile Reaction)

3
(NilMo/AI2 0 3)

570 /
116 /
161 /

5% Fe
5%Ni / 13%Mo
5%Co / 13%Mo

(Supported Metal Catalyst)

(Metal Dispersion)

%

26



%

2.3.8.2

24

100% %
%

21

%



(Inter particle Transport)

(Migration of Metal)

28
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Chris K.J.Hulton Peter J. Redlich 1 . Roy Jackson 1Frank P. Larkins 1M. Marshall,

1997.

Loy Yang hydrogenation 400
NiMo  Co/Mo
NilMo Co/Mo 40
(CS2 NilMo
Co/Mo Co/Mo
Mo
tetralin
NilMo
Co/Mo
Ni > Mo ~ Co Mo > Ni
» Co Co

PeterJ. Redlich LChris K.J. Hulton 1W.Roy Jackson 1Frank P. Larkins 1M. Marshall .
1999.

Ni/Mo Co/Mo
(Wyoming 1Wadge 1
Surat Basin) hydrogenation
(Surat Basin)
Ni, Co, Mo Loy Yang
, hydrogenation

Surat Basin
Loy Yang (CS2)
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Fdward C. Orr.Jom A. BurghardWisanu Tuntawiroon.Larrg L.Anderson,Edward E.

1996.

coprocess
" (BC6) (WRTs)
pyrolysis (PTO) 1000 psig
3B0°c  450°% 1 wi% (NHHMoS4 1
COprocess BC6 WRTs
430°c 350 °c
Coprocess BC6  PTO
430°c
BC6  PTO polyaromatic hydrocarbon (PAHC)  PTO
coprocess BC6 PTO
coprocess BC6  WRTs
Taghiei MM,Feng z,Huggins FE.and Huffman cp. 1994.
420-450°C 60 800 psig
2 lron-based catalyst ~ HZSM -5 catalyst
PEPPu  PET HZSM -5 catalyst ! 420-450°C
80-90 % 90-100% Iron-based
catalyst
11 bituminous, subbituminous
lignite Iron-based catalyst ~ HZSM-5 catalyst
60-80%

90%



	บทที่ 2 เอกสารงานวิจัยที่เกี่ยวข้อง
	วิธีการพัฒนาการใช้ถ่านหินและพลังงานทดแทนจากวัสดุเหลือทิ้ง
	การเลือกใช้วัตถุดิบสำหรับกระบวนการลิควินแฟกชั่น(liquefaction)
	ตัวเร่งปฏิกิริยา
	งานวิจัยที่เกี่ยวข้อง


