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" H. KOPPFRS, B. m. b. H., ESSEN

oObject of Visit:

_This company is well ¥nown a8 dgsigners of coke ovens
and ges equipment. ‘The present investigation was direoted
to those activities that relate to synthetlec oils, i.e., .
the low f,emperat\‘ii'e carbonization of ooal and the gasifi-
oation of coal %o ‘make synthesis gas. L '
‘.'Souro'e's'-'of'Infomation: | o " o

_‘ The: inte'rrog'ation-'or Dp. Hans ﬂ.ﬂxbp_pers, gson of the
founder of the company, &nd a preliminary exenination of
‘oonfiscated documents: . - |

V:Mf[nf_omation ‘Obtained: o ==

The Koppers process.-for 1ow temperature carbonization |
of coal was well nown before the war end there have been
‘no new.d-eye»lvopments since the war. R o

- .. Phe process heas been: dé’vqloﬁ“éd. fovr‘ the partial odmbixé'-
tion of low . rade coals with-oxygen to produce ‘synthesis

ges (CO + Hy). " mhe importance of using brown coal fines

for producing synthesis ges ig shown by he value put-on
various .grades. of Puel by the -Brabag Company (Braunkohle
Benzin A. G.) &t the Schwarzheide, synthetic Qil-plent:
T Y 7 mM/Metric Ton
Dry fine coke (brown coel)- - " 2.0 e
Dry Brown coal coke 20,00 "
Dry hard coke {bituminous. coal) . 30.00
Power .per KW hr. . T 0402
Oxygen Nmd 986 . 70,025

. The fllef‘s"r'evealeidi"aﬁ ‘estimate prepared by VK‘opp”ei's for'
 Brabag -of whioh the essential features &re: Lo .
(1) Brebag (lettgr of 17 May 1943) required a plant
',‘l‘»O;.Pl'Q@!%Q@%;_lQO&OQ Nm®/hr. of- synthesis gas {co/Hy = 1. 85/1)
(8000 hr/yeer) from upper gilesian coel or low-temperature

coke' for. pedim‘ pressure ‘Fischer synthesls over an Lron.
“catalyst. - The coal. and coke speoiﬁcations were not given

‘exc'ept“"that-:vifb}ﬁould be ground S0 that 75% would pass »th'roug’h",

~a 49009 mesh sieve. ;The’if:tj_.niéhédf{géﬁ“ must be free of omn=
densible hydrocerbons: gnd the ‘sulphur removel ‘must. present

£
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no difficulties (such as- are caused by pressure of dust

or condensible ter or hydrocarbons). . .. =~ - = o
K0ppers.submitted'theifollowing_p;oposal:, '

For a cosl dust of analysis':'ﬁ1.95%,ﬁésh 8.75%, vola-

tiles 22.7%, residue 77.7%, and Heatlng value 7650 WE/kg.,

fhere would be produced a gas meeting the above Brabag re-

quirements and with composition:i— co, - 11.0%4; CO = 54.0%
Hp = 34.0%; N, 1.0% (conc. of CO + Hp = 88%); lower heat-
ing velue of gas 26505-WE/mm®. - - . L
 The consumption of materials per Mm° of synthesis gas
‘would be: . LT v R T

Coal dust = - '_Kgém_ns of syn. gas ' . 0.475 -
Oxygen - . . . NmS/ymd® w = ® o 0.27
,.c-0‘2 . _»‘ . ‘ ir,_m_-—l 1@.5[%3 Do R “' o '0‘06_6
Steem @ 2 atm. T Keg/fmd W e e 0.19
Heating gas ' . WE/Nm3 : n " om 167.0
Steam recovered at 16 ~ S : ' —

Stots. oma 3500C. . Eg/mm® v "iom 0,389
“*For the prodiction of 100,000 Nm® of synthesis gas for
8000 hours per yéar Koppers would build six (6) unlts (one
.Teserve) each costlng 2.7 million RM. or-a total-cest-of.-.
16,2 million .R.M. It was estimated that the.gas would-eost-

1.7 pfg. per Mm®(@ 5.2 R.M./§ this would be 9.27¢/MCR) .
The unit costs ‘used for this_-e_stimgte ‘were. as- follows: '

1 ton fine coal in bunker = - . RN Y2.00 .

1 Mm% of 95%oxygen ~ o . - . 0,025
Lebor 1 man shift (8 hrs.) - = 10.00.
Power-1 Rwhr - . _ T T i 0 OB
Fresh water L. M3 5" 7 0.025°

Recycle cooling: water 1. ,5' S 0,025
Treated boiler feed water 1 MY = ... 0,025

'Heating gas 1 x 10% geal™ . - . 475
. ‘Steem at 16:ats 1-tomn . -~ - L8000

. Steam at 3 ats 1 ton RN TR 1,50
Amortizetion end interest - -~ - . . 126 .
 Maintenance and repalrs. RS I - 2 :

A comparison of ‘the powdered coal 'gasification using’
.air insfead of oxygen .and producing a heating as of 1250
“Koal/Nm¥ (140 BUT/C F) is 'e‘sti__gatedlf-o‘r. three cases for a
' daily production of 700,000 Nm® or 875,000,000 Kcal: ==



. Coal pust or Fine Coke

' Gost per 1000 Kesl 0.8 Pfge

Cag&‘tal Cost

Ro * <
Ao [' - o ,000,000 .
B;- Hard Coke, ro.tating—gfate producers s S
: 12 units 2.6 m. in diameter 2,100,000
Ce’ 'Brown Coa];f Coke, rotatiﬁg-‘-gra'te‘ produ-» b
- cers, 'E-iunits 2.6 m. in diameter. . - 2,400,000
The operating costs for each cagé are -estimated as
follows: - ) — . .
p. 300 t. fine coke @ R.M. £ ($0.385/ton) 600 K.M.
1200 KWhr @ 0.02 R.M. | oo 20
30 Men shifts @ 12 R.M. R - 360 -
supervision 0% of labor . - S T2
Repairs 5% of investment S .. 860
Amortization and Interest 15% - o 8,570
‘Cost per 1000 Kcal. 039 pfg. - 3
¢ per MuBTU* 19.0 .
" “lga t. coke @30 R.M. ($5.77/ton) 5,580
24 shifts @ 12 RM. . . = 288
gsupervision 20% of labor . . - -
_Repairs 5% of investment L~ . 286
_Amort-:l.zatign,and-Interefst»ls%' I -1
D e T - —-—-—-—-—”7’252;

“Credit for 74 tons L.P. steam & R
£2.50 R 0 7 R 1 )

# per WBTU* . 39.3



.. Capital Cost..

.. R.M.
c. Brown Coal Coke (Grude) . I

200 tons @ 20 E.M. ($3.85/ton) - 4,000

1200 KWhr @ 0.0 . 240
Labor 30 men shifts @ 12 ‘ReMe : - 860
Supervision 20% of labor . ' 2
Repairs 5% of plant cost - ' 330
amorization and Interest o S0 _.88%0

credit 74 tons of L.P. steam o _les

| _ . . . 5,808 "
CQSt*per\IOOOOKcal 0,66_ptg., '

g per WBIOY &

, pr. Koppers produced detailed information on two other
processes: (a) conv rsion of coke oven gas to synthesls —
ges -(CO + H2), and b) low tempexature‘carbonization'of>~
“pituminous coal with gasification'ofwxhe%sem;écoke;inmthe
form of flow sheets, copies of‘which;are~attach§d to this
_report as Fig. 1 (process s) and Fig. = (process b). =

E. B. PECK
A, PARKER
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/hr. .~ 1515 Keal v
(Lower Heating Value)
/Nm3 .Coke-Oven Gas -

'; f(or this about 3% for
T Preheater)

'«

(From 1 Nm3:Coke-Oven. Cas
1:85 WS Synthesis Gag)
Dust Content: 30 ‘mez/Nn® .

Combustion Elec,tricity ConBumption{'; ca 370 Kwh
Cowpér Chamber - © T.ca 38.5 KW/1000 Nm“Coke-Oven Gas
: Fresh Water Consumption: ca 25 mS/hg
N — _ /r300% © (Make-up Water) = ca 2.6 m3/1000 N -
N oo o ; Coke-Oven Gas :
B e : . - . Washer Refactories: Silica 1360 ¢ 80 = 1440 Toms =
| ey : ° Fire Clay 1180 # 160 =-1440
1 S0.°C. Insul. Mat. ~ 600 # 100 = 700 "
y s EN o =0
— Regenerator i I |
| ) _ I | Ai’ter Cooler -~
Cﬁi ] 4 o _ 25°c. .
: - = N i l l PR e RN
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ai i o o R 1 " GONVERSION OF COKE-OVEN
| - - P . , | ‘ . GAS TO SYNTHESIS GAS
il / . SN e ,
i I K : _ tl o ‘
| 1 Preheater || 1 e o L
. ! h . | A . 11 il N
| RIE I e RIE N EEN ,, L 5 S
- W i | R e 1L - Q -1;_: —«"— - A
* e {f———{ | ' N | . R mosorve ||
| oy Purge | I B \\ — | A SR L ]
s | 18
I i : Fuel Gas  Combustion Air N Coverbed Gas -
"' Steam Coke=Oven Gas " 2500 Keal (Lower. . 30,000 Nm5/hr. " €O g.lé)
© 2.5 ATS.. . .0 00z - 6.8% ‘Heating Value) = '~ C0.19.7 -
8200 Kg/hx'."" ’cpzam 2.5% Residual Syn- - By 69.1%)%8 8% co HB . 1:5.5
:© inele . 05 T 0.2% - thesis Gas S ‘Chy Liogp o o
Purge Steams “g0. " 11.5% Heatlng Gas Input:® " ‘ Nz 5.1% LT /,»v
» (085 Kg/Nm " Hg T 46.5% , "f”' 14,700,000 Keal. - PR ]
,-COke-Oven Gag) CHy 24,09 : (waer Heating, Value)' 17 700 Nm5 hr. '



o

Rofractory Material: Cowper: Siltca 870 # 130 = 1000 Tons Charge: Flementary ‘Lavoratory Low-Temp.
' ﬁ:ﬁlcl;it igg ﬁ Zg - Zgg : : .. Analysis: - Garbonization:
- i 2390 Water 14.:55; c '54.54 Moisture - T 14.5%
) K Ash v  6.3% .H 3.6% - Water Formed- S 9.5
. H 70 ’ .
qven ?ﬁ:cgley* .860 :fl gg - .-;ao Vol. Mat. 44.5¢ Free S ---0.95% Coke Formed - 5ledj ..
Insul. Mat. 80 £ 20 = 100 - Coke 34.7% Bound S 0.15% Tar Formed 7.2% !
—_— 5 : : iiso : N o 20 of Gas_and Loss - ~ 17.8% ey
. ~ . ' Conduits: Clay _ Ash 6.3% Lower Heating Value 4771 Kcal/kg
. . “Lining, etc.290 # 20 = 520 i Water 14. 5% . I}Ipper Heating Value 5053 n - )
/.L—
S Combust ion - Combustion N
- . Cowper Chamber - Chamber- Cowper i
gy 4 N N . /3 0.C,
O Wy by o Q 4~
aNY
N3]
a\ixif &
Gasifi_e’r. ' : R “Steam Cyclone ‘Waaher Theisen— After ! Tgr' ~-'. ;
T H Vessel 53p§.mt0r b - Washer  -Cooler - 'Holder - . : 3
s00¢[Y- o R E .
. I 1 - . o .
] = . g \. . :‘- ’ S _‘ ’ Y - (I,. . - . .‘_ '.+ * , |
- Combustion Fuel Gas : 1() : ' Y Lo SYnthGSiS Gas - Limay
| Air S : : v 725,000 NmP/hr 40 Kg Rew Tar/ .
' L e 'Elactricity CQnsum ea. \ 45 Ksh;ton Briquets‘ ‘ T T ggz = ég%s%) -~ Ton'of Briqugt;s i
e S 3 ..Fresh (mke up) Water Ca 2.0 -3/Ton Briquets ‘ _ 34.9%. o ’
TR F_‘or theat:}ng o ' CE?32000Nm //'h . --Boiler water~ .- Ca’l.0 " " Igle - Slﬁ-gé) -
- 1300 Kcali: (Lowir H:ating value) Steam Requirementa Produced in Plant. B . ._'N24 . 2'1% SRR
. ; T Kg. Briquets = - - <zl .
T is00 izaffsu,.ﬁ.%.) ‘Por No> Symt. Gas . e ke s - Dust Content: 20 mg/mn° '
.. * As Fuel Gas-Génerator Gas from Res: Coke . S , R SYNTHESIS CAS' PRODUC‘I‘ION ‘ ‘ Synt. Gas frﬁeﬁ'rrom Tar & Oil Vapors
ERE Fuel GES Heatmg Value' 1300 Kcal/Nms \“ o . o FROM BROWN COAL BHIQ:UETS - : ! TR k L " Resins etc. .
RN PR N T .‘ - O . »Synt. Gas Yield 1200 Nm*® /TOn Briquets






