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[O8 3] o|l= o{X|AMde| 76-2000d 7|72t A= AME
(ACS Fuel Chem. Division Preprints 2003, 48(1), 149).
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HA=d F23 FAHORE Exxon Doner Solvent (EDS) 374,
Hydrocarbon Research Inc. (HRI) H-Coal &%, Solvent Refined Coal
(SCR) Boiler Fuel &%, SRC-II Distillate Fuels &3 E°] Slth HRIAH= ©]
o HTIAMF dY}. o] o] FAEL Integrated Two Stage Liquefaction
(ITSL) &4 3 Continuous Multi-Stage Liquefaction (CMSL) &4 o= 7}
A EH

o] 71t &tel M & A= AP A Y FES dA8] SN AL
24, <E 1>¢] ZifelA qshgdol sdsh= Total Distillate 78+ B4
1980 el = &3 3]s AL A HEs 7IFo =z 47-50%7F s
2 WS 5 AJAR 19944 CMSL Aol o]2WH o] F&o] 72.3%7A]
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<E 1> 0|2 M NFYUst BHo| Jwo| ukE Ws 89 St A

(Ol= 2| co|Et ALE)

Process SRC-II  H-Coal EDS ITSL CMSL
Year 1980 1981 early 80s 1989 1994
Yield, wt % MAF Coal

Heterogases 12.9 11.3 174 152 152
C1-C; gas 14.5 12.8 19.0% 54 114
Naphtha 19.3 229 228 145 207
Middle Distillate 252 20.0 17.0  21.7  39.1
Gas O1l 4.9 7.6 44 296 125
Total Distillate 473 50.5 442 658 723
H Consumption, wt % 5.0 6.0 59 6.0 7.5

(Ref. : ACS Fuel Chem. Division Preprints 2003, 48(1), 150)

<GE 2>ol= 2 Mutdst 3 e A dskhe] AR 548 V=9
A A= b vkl dwkA el foll mls| At FEFdhro]l Y
TEE A el A s B o A e 9REd A
Nopfrt B Hes & U ols ARs A7 7= Aol A
3 AR oo S edEES AN AA WEE AYdS BT gl

o] 71zt &t EE Z Ae AR A5 gl o7 FYAEF BTt
5 1999d e derjsor @tsto] wug AaE [7 4]0 JEhdt
1714 H-Coal 42 97 wds 64%&, ITSL 348 38+, CMSL &4

HEE 32&9] f7bE FAEE A



<E 2> MEH AHNs STE YokE detrol M4

H-Coal ITSL CMSL  Typ. Crude
Carbon, wt % 86.63 85.72 86.57 85.80
Hydrogen, wt % 10.54 11.48 13.08 13.00
Nitrogen, wt % 0.50 0.49 44 ppm 2000 ppm
Sulfur, wt % 0.19 0.07 0.06 1.00
Oxygen, wt % 2.13 2.24 0.44
Vanadium, ppm nil nil nil 200
650 °F~, wt % 83 79 80 53
975 °F", wt % 0 0 0 20
Gravity, “API 27 22 38 32

(Ref. : ACS Fuel Chem. Division Preprints 2003, 48(1), 151)
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H| 1999 2= ahatst MARRITE (ACS Fuel Chem. Division Preprints
2003, 48(1), 151).
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1991d %9 DOEX Advanced Concepts for Direct Coal Liquefaction
Program< Al&8lg =g, 58 22 dain|fS = Aol o] o
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4,700E% 7}*§H°% g7t 5 AAketa 41 MW Z7]eF HEo] 3
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H A& Jﬂ"“ﬂ}qo}—roﬂ‘ﬂ 2-3%=0] AHA o o] A7l e Fsfolm
2 o] AA e VR d8stele HA ol

Tl Mgk AFAST =S FEStY] e A A3 HS AT
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600 TPD H-Coal Pilot Plant

[18 5] o|= HTIAIS| 600E/2 5 MEtHS) mlele ZHE MY,

=& AA U AAGelA =HA A5 Aietr] g 2719 Hid
CTL (Coal-To-Liquid)Z2ZAEZ X|Ystar Ql+=d], Waste Management
Processors, Inc.o] #HF A3 Al8-3}+= Gilberton Initiative®} A-F ZI 2
£ AF&35l+= Early Entrance Coproduction Plant (EECP) CTL X~ =2 A Eo|t}
(ACS Fuel Chem. Div. Preprinets 2005, 50(2), 756).
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BCL &47/NE2 50E/dw ddx AHls a5 45t
S| o o 2~ 0o
LA ARE [ 100004 = 5 Ak
5 o] H ol & 5 & A ] = Z= 70 gk
Al dEAF= sl oid g A AT Vs
1 =l ok o 5 = =5 o
o2& shxgFa, dEd oel gigel 7WdATE el A
> 2~ = o] =
A7me] B o] o] Fo A= XstaL gt
Year Articles and others
§
1979 o -~  The Sunshine Project started (July. 1874)
Research on fhree liquefaction processes started.
1580 - — - [1) Soheent Extraction Process (2) Direct Hydrogenation Process (2) Soleolysis Process
MNEDC establshed (Oct 1, 19800, succeeding
1981 - - thres hguefaction processes of Coal Technology Development Office.
1562 r -
1983 | == @1stintenm report (the same as the Joint Council regort menticned below)
{Aug.. 1883) The unfization of three liguefacton processes recommended.
1984 o | WEDO setout for conceptual piot plant planning [three processes and a proposal for ther unifization)
Cmc:;fpm; 5559" Unificaion of thres processesidevelopment of MEDOL Frocess Basic concept
250 .
Caonceptual d
1985 | 1 -NCOLestablished (Oct 1, 1834) oreprition
250 t'd design
1986 L - @PDU {1 td of Sumitormo Metals-Hasaki}-based
@PELU (1t of Mippon SteelKimitsul-based ressarch (design)
started (sround 18E5)
1987 [---——-W------ @F5LU operation reszarch started (1987
1968 -—-—------—--
A 150 tid pilot plant started.  (Downscaled from 250 td to 150 tid.)
1889 | 150 ¥d design |
1990
@ Review of total project costs toward reduction
1831 (Aprl, 1821, agresd upon at the operation meeting.)
Hashima Estabistrment opened (Ot 1, 1881]
1992 -The ground-oreaking cersmany for & pilot plant beld (Mow. 25, 1981)Construction
@NEDD's Coal Technolegy Devalooment Ofice rearganized into CCTC (Oct., 1882).
1993 @ Total projec: costs reconsidered to be dearly defined in value
(Mow., 1292). Set at 88.8 bilfon yen.
The Mew Sunshine Project costs (1883)
1554
19895
@Fecommendations to the 48th Subcommines Mestng for Coal Comersion (March, 1985)
1996 The period of research extended for completion (March 31, 1909)
-The Research Center insugurated [June 24, 1235)
1997 -The ground-breaking cerermomy for 3 pilot plant held {Juty 10,1296)
-Coalmtnial ron (Mow. 26-29, 1296, Feb. 25-27, 1087)
1593 -Coalin RUN-1 (March 24, 1897-)
-Coal-in RUN-T {-Zept B, 186d)
Total coal-in tirme of 8,082 hours or 262 days (excluding that for tria runs)
1599 The longest coakn contmuous run time of 1.921 hours
2000 -Operation complation ceremony he'd on Sept. 28, 1288,
Pilot plant operation complaton report mesting held
(Dec. 1, 1298) at 3 Gakushi Kakan hall.
2001 p-----------—1 Filot plant operation ressarch completed (March 31, 2000).
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NEDOL Process

High-performance catalyst (Fe)

Coal
—|Liquefaction reaction f=——-—1Separation » Coal oil
Solvent-
T 450°C,170atm —» Solvent
Hydrogen

Ni-Mo catalyst

Solvent hydrogen |«

(Heavy)
Hydrogen
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T 2007A7HA] AgE A Aslke] ojgk ALtEE AZE 19wk
Agstar dar, 201397bA] S5 HAA dFrFdEe] 1095 A
A=A ko drkar 20059 1€ 249 T AWIAHE A UIH
(http://english.people.com.cn/200501/24/eng20050124_171675.html
HE3ska 9t}

20023 F==olA Hu Aer3s]A}el Shenhua Group Corp.©] WE& AFX
T Baotou 130 km w3l X8 Majiataol] Algk 2 HHA3} TS A7)
ek o] A HAMAFolm 2007y FFHEZ]O] WS A|FEE o7 o]t
G A fddast 2 AE = F 209E0] AQHa, AF 23] Bank
of ChinaollA A=& AXQUsta 5L ABB Lummus Globale] AA] X =2 2]
E #e s Fste] Jddeta v o] A2 2006H %= T NN
A3l A 2005 %E T 100 A AHAIG Y sty aEEHIL v
ol H7iE AP 7|AL A BEEHIE QT 20A Z2AEE JH 5
AAd ATk dHA i 379 AR A AT AAdS v 14T A Fol
=

273t T2AE] Ve vxd L V|e=Eo] BFste] vl DOE
oA JidE AHAFAst wWAolal m=m f{EFSE &A Hydrocarbon

rlo

Technologies, Inc.(HTDoll A 7| o]~ F LA, 3719 Asiute-7)
(2 £9¥ phase)®= T4E WHg7] 7ol AFET HTIAFS Mgk A
Asl ¥ sEEE [2¥ 1119 2o

Shenhuarl= HTI 714:9] 15% AE% wjd3dte], 7]<o org A<l x4y}
g5 dE TiEe Afrel g divl: gk AFEjolt). wkgx2 2,500
psig (1707]1¢h), 800°F (427°C)o]lar HTIAMY] GelCat Zwj(E4F vx==7]¢l
A 71 Su)E AREg). Sk 13,0004 A RS Algste] HEH o=

L a5 5wk el ARt U SnsE 4 ool
o ZEALN FRF & R, IRAdNE e 0% Fke
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[28 1] &= Ws= Ax|Fol A4Sl of= HTI Atel AEb XM s;

SHMSEEE (ACS Fuel Chem. Division Preprints 2003, 48(1), 155).
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Yilan coal
Japan (CCUJ-JICA)

Shenhua coal
@M U.S. (HTI-USDOE)
(@ Japan (NEDQ)
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LA Xianfeng coal
'y / _ 4 Germany(Ruhr Kohle-Nordrhein Westfalen State)
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Linyl, Shandong
* 30,000 T/yr. December 2003 start-up.

= 60,000 Tiyr. Construction started January
2004

*Plans to increase production capacity to
300,000 Tiyr by end of 2005; then to 1
million Tiyr by 2009,

Luthianhua Group Ine, Luzhou,
Sichuan

+ 10,000 Ty — Commercial DME plant for
fuel use - August 2003 start-up. Toyo
Engineering methanol dehydration
technology.

+ 110,000 Ty — with 2005 start-up

AUSSIA 9
_/ﬁ(\“w’f [OE 13]
Hartan,
ONGOLIA [E]
ff/"f , 2003
= i o
Ty F’ Won jl’ S =
' W A=E
=9
S
HAHAIA
*In the next 5 - 10 years, China will A2 DME
construct a group of large dimethyl ether <
units. AH A
*Besides the units in Shandong and _ =
Sichuan, dimethyl ether units with I8 E
different capacities will also be put up in - =
&

Ningxia, Shanghai, Xinjiang and Shaanxi.

50; China Chemical Reporter, May 26,
2004
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vpdel Eld~7F 2005 @ 9 € 24 H(http://www.manilatimes.net/
national/2005/sept/24/yehey/business) HIE3 v}o| =, o]
ZRAEE F 28 9Eo] Fatyo] st 6 whde] FAHAERE AT F
T4 e] ZWE Mol Thsstal A% Zol /‘gj\]—o}l‘— U}E A o
ZHES st Ao A dEF BN ZYdY AA *F 7Ry
15%% w9sta Az 32 o&9 FRHE A7Aayrt dokar HTIARE
T3)AFQl HeadwatersAtollA 2005 @ 9 ¥ 24 o wW¥E3sY¥ I, HTIAME
A2l HEWBAMSH 71448 @eke Adsedn sta JohnE HEsw
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