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Current Development and Problems in
Coal Liquefaction Technology
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Table 1

Present German pilot plants for coal liquefaction
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Operator Period of Project

coal/day

Capacity in Tons

Total Cost
Mio. DM

Sponsor Site

Bergbau-Forschung 1974 - 1983

0.

5

30 Minister of Econo-
mics of the State
of Nordrhein-West-

Falen

Essen

Ruhrkohle/Veba 1978 - 1983 200

280 Minister of Econo-
mics of the State
of Nordrhein-West-
Falen

And Rag/Veba

Bottrop

Saarbergwerke 1974 -

1979 0.

7 Federal Ministry
for Research and
Technology

State of Saarland
Saarbergwerke

Reden

Saarbergwerke 1979 - 1981 6

27 Federal Ministry Forstenhausen
for Research and
Technology

State of Saarland

Saarbergwerke

Rheinische Braunkohlen- 1978 -

werke

1980 0.

25

- Federal Ministry K81ln
for Research and
Technology

Rheinbraun

%7z, 19784 9H, ACS Maiami meeting T
#7721z Dow Chemicalic K D {BRE S #ME M & & biclk
2Rk EER L7z Dow EEASAER S 171819 100kg/
hr ® 3 =75 v | T6000 BsRLL L OEzhsis s,

Dow B:OEE ML, ®Y 77 Vs LDkt
DK - FEBMO T <Y a vEMEE LTHVWAT &
THD20, chick > TRFHINE L, BENSE],
L bHEL TEME DRV ATIREIC -
feEERL TN B - 200X 5 e D RRBALEEL O &
EMEOERY EER TS LD ic, ERIMRISE
I E LTS, OBHK~<—Z MCERBTTT
vV a VIRERET AMERKESIMA 50, COR
A FEIE T 2200 psig (150atm) DKFEL LS
420 CE TPHE 3. RISBOEEIIK460°CT
b5 RIGEFMIKEIBEREED, TITRRE
K%, ERAZBLIUBBELELRRIGR, TR7 7
VMEBIUEHBICSRI NS EiRSEEIIEST
4 FasovThish, "M Fosaryhod iRk
BeTEBmELTY Y17 v&05. ~4 Foso
UHODOTRIBERAE T+ TR 77 v —%2BD
LT TRIME, RRIGRBLTT R 7 70 FEMSF
FAOBREENE FATRI7 NI —MHODA—
N—7o-K3BERmBERSh, BEEESTEL,
BREHEORT 27> v ME]MENL S, COFER, 100
kgDARD 5 6.2kgD % ¥ ¥, LPG13.1kg, 774 (Ce
~ 204 °C) 13.0 kg, ZFHih (204 ~ 524 °C) 33.6 kg,
ARl (524°C~) 4.3 ke BIUEEA 218 ke B S H
AEHEINTNS,

A ViCBOTH, 1973 EORMMAEKEEELE
LTEEIO L G. kpsRESH, |litRLALII
05, 6 BLU200ton/day D75 v b MERINT
WA, thsOFLBT I viriBLTE, 1. G,
HEHBLTROL S iTEEBERS N :

o FEEitk » TKRILARESI» SEBEBRET
5T &,

® FAR~N—2 MAMO/I-wIcEHBEY 1700
RIGERDT 27 7 VMEEBROT T &

o HEXRBERELIALLTKREMETSCL.

ZOFKR, RUGRLALLIICRD K S5 EHELTHE

Lot

® IGHE% 700bar (691 atm)H & 300 bar ( 296
atm) ICWT BT &,

o AR D

o HEINDHE.

o BSHTDEEM.

#3113 200 ton/day 7°7 v + DR S L CERY, B

2ici3FD 70—y — bERLEE,

AfxicB\Tsd, =H s/ v—7Tid 5ton/dayd S
RC77 v b 2BHPTH D22, ZoMEREBIE
BLUKOMINICicBWTSRCE:RERDP L=
ZohTV3, Ff, LEETEEARARTTIMR
OEBHAEZEMRL LT, LBEREBICAFER
WEFRLE LB 5 AR OERKERMOERZRE
Bz BEMA, X 5IKHFLOEERECHERNE
WAL, 197943 HAic0.1ton/day D7 F v b %5
LY, BWETTE ARELMEL L TRELTIC




Table 2

Comparison of the test results of Bergbau-Forschung with the

expected data of the 200 t/d plant of Ruhrkohle and those of

21
I.G.- Technology

)

METHOD OF OPERATION NEW TECHNOLOGY I.G. TECHNOLOGY
TESTS OF BF \ 200 t/d-PLANT| MEDIUM OIL HEAVY OIL
Operating pressure bar 300 300 700 700
Input coal
Proximate Analysis
Water % 2.0 - 5.5 8.6 10.0
Ash swf 4.4 - 5.1 4.9 5.0
Volatille Matter gwaf 33.2 - 34.2 37.9 38.0
Elementary Analysis
Carbon swaf 84.1 - 85.5 82.82 80.44
Hydrogen swaf [ 4.7 - 5.1 5.47 4.76
Nitrogen twaf 1.5 - 1.7 1.57 1.27
Sulfur swf 1.1 - 1.6 1.22 1.16
Oxygen swf 6.9 - 8.4 8.25 12.37
Chlorine swf 0.1 - 0.2 0.17
Products, related to waf-coal
0il, total % 54 51.5 44 53.5
Thereof light oil <200°C 3 25 21 21 23
medium 0il v325_C % 75 36 79 48.5
heavy oil >325C $ 43 o 28.5
Hydrocarbon gases Cq1-~ C4 2 20 21 22 20
Gases, Water, Losses ] 28.5 31
Vacuum and centrifuge
residues incl.
mineral matter % 31 30 33.5 26
therein benzene-soluble L 48 50 61 47
Digestion of coal 3 91.5 93 94.5 94.5
Chemical demand of hydrogen ? 6 6.1 8.8

Fig. 2 Block flow diagram of the 200 t/d plant of Ruhrkohle
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Table 3 Feudstock and products from 200 t/d-plantzn

Unit

Feed:
Coal, m.a.f. t/d 200
Hydrogen HZ make up m3/d 220,000
Process water t/d 41.2
Catalyst (Fe20%) t/d 4.0
Power kwh/d 108,000
Products:
Gas t/d 61.3
Naphtha (stab.)

I.P. --- 200°C t/d 24.4
Middle oil 200 --- 325°C t/d 69.0 --- 74.7
Heavy oil >325°C t/d —
Residue t/d 68.6 --- 74.3
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