REPORT FOR THE CQdMITTEE ON ENERGY
“oo Glvenzon- June 12——19 2~—--.——+‘~?

’ We were asked by you to lay the results of our reseerch L ‘l’,‘.”l

' of ou.r research n the field of complete eaeificetion before v

Wthie selected gathering. W6 ave glad 6 comply With this re-
_aueet y because the work 18 preoticall,v concluded and a work-
able process hes evolved We presume your agreement 'bhet 'bhose
vof you who are also ective\ In: comple’ce gesification will not
use the 1nfometion to the detrimen‘b of our c:onrxpa.n\}r and will
coneider everything confiden’oial. Cooelt ’“
The tremendoue impulee ) which- our economic 1ife a.nd
'especially the technic experienced in the last yea.re oon-
Nfron’ced 'bhe techniciane with probleme of the kind. the.t 111 E
7‘other»~times hag only marginal attention. The increased con- o
eumption very soon revealed the 1imitations ﬁx performance of

v

traditiona.l proceeeee e.nd methods. 'I‘hie knowledge did not

leed to reeignation of induetry 'bu, v-opened the door for new
Wmethode and wa;ys 5 vhlch were, ooneid.ered"imgoeeible 'only“-lo
‘ yeare ago." e

The foundation of a.lmost everv indue’ory ie coal vhich

“has the highest task._ Eith r.direotly or: 'efé 1;;{1,' coe.l 1s

fuel generation by_:_vay of eyntheeie ,and..-:khydrcgenal;ion‘.' P



"The dems.nd of coke and bituminous gas increaserL rapidw an,

a.lso the consumption of illuminating gas for domestic purposes

a.nd_industm came~to a peak vhich msde delibera.tions necesse.ry ’
f[ e !
how to- solve the shorta.ge of these products of bituminous ooa.l
'«I : .
distillation. o

I am ssying nothing new, beca,use thess. problems vere':

» discussed. here in your committee quiteqn_demil. ~

EE LT

The raw material for gas genera.tion on a large scale is

coal if one disregards the water gas geners.tion by Winkler

from 1ignite semi-coke residue.

| tep_'ped up too
much e.nd accordingly not for coke and bituminous ge.s. It is
also to be considered that the coke coal beds are getting
lower 80 that economy is a law for the present generation. :

' LFor these reasons 1% became desirabie a.nd mandatory to-
draw on such fuels which occurred. in large workable deposits 3

.the uge’ of which had been practics.lly impossible 5 because of

:lack of suitsble methods a.nd processes. - The deposits in

““question were- gnite,' a.nd'»‘ noncoking or poorjcoking"\
bituminous coal. _

Dr H i rich Koppers ’offered his services with enthusias1

%sumenyw\xiting sta.tus convinced him thet entirely new«—«

paths hsd to be taken, in order o do Justioe to the demands. .



‘The first question vas: in which manner cen lignite be

— ﬁ.tilizea ~"'f'or ‘connnercii.a-1~ga9—gen'era,tioh1by5"’x‘neans of ‘synthesis;

L3 vely o

Ai’ter relatively brief stuﬂ.ies of the overall problem Mr\ .

v Kopper a.t his own. risk undertook the cons'bruction of a 11gnite
AR
briquette gasification ple.nt designed for an houa‘br output

of 25 000 Nm3 standé,rd. sy'nthesis gas for Fischer-Tropsch

benzine synthesis. _The plant e‘carted to onera.’se 1n April 1936

The operation results were a technical succees. A.t‘ter only.
T 2 weelc operation, ord.ers were placed. for 5 more plants wi‘ch
e ‘to’ce.l hourly output of 125 000 Nm3 ’ About a year ‘ago the -

cons‘cruction of e 7th unit s’carted which after completion a.nd.

i’ull operation of a.ll uni’cs mea.nt b 320 ,ooo Nm3 atand.ard
\ynthe’cic g8 for every 21+ hours. In other words because one
ton briquettes generatee 1?00 Nm3 gas which would. mean a ,

de,ily consumption of 3600 to 1ign1te briquettes for gasificatim,

SRS -,._.‘_.__..4.« T

theae data. will BhOW ybu the unique pioneering d.one by Heinrich

Koppers 1n ‘chis field

‘I'he WOrking method. of the procass ia known It lies e

the principle oi‘ heat utilization of wash gas-stea.m mixture in

the temperaturo range of 1250 a.nd 700°C. - This method. can. only

be used with lump or briquette lignite 5 which does not dis-

4 *hvdfeaemmﬂ“%-heawm aee*weﬂhr‘u“

'3._éaé1§ioa£ion of -the »residi:al coke n rota'fy grate gonerators;



The easification possibility in these generators is only then

gua;canteed when the resid.us.l fuel comes in granuleted. form.

Tt developed thit the fonn stability of briquettes is L
‘subject to very severe fluctuations. . When using unsuitable 'k l,f‘:
‘briquettes more or: 1ess of the residuel i‘uel prod.uced. was non-

gasifieble, fine size me.teria.l a.nd partly clust which could

= not be used. 4dn rotary grate generstors. e

At this point the second ste.ge of our research began. A

-

wey- ha.d to be i‘ound to gasifyeven the i‘inest gre.in without

residue ’ in order to cover the heating gas supply

As early as 1938 after prepare.tory lebore.tory

‘specis1~id.eas a pilot plant for heating gas was constructed.

by ".Braunkohle A. G. at pla.nt Schwar?;ei&e.; Semicoke resid.ue '

- of partly carbonized lignite very fine gre.ined. a.nrl 1ignite .

The experiments proved the defects and. inadequacies of

K present methods but at the same time pointed the wey which had.

' to 1ead. to the aspired. goal._ Working with lignite is com-:

a process which ce.n be usefl for bituminous coal ce.n be

utilized for lignite without difficulty. Chenges e.nd. red.esign

5§ s‘eemeja'_fce_;begineqegem. * We ‘thersfore decided  to-dismantel the

paretively simple because of itngr‘e&ter—ebil—i-tyi 0. react a.nd
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plant e.t Schwe.rtzheide e.nd. to rebuild. il .a loce.tion where

bituminous cbal in pulverized. fom wag at our diepose.l.‘ It

was adso decided 'bo incorporate our nevly ge.ined. views and. to
supplement the installation 80 that not oxily heating ge.e but
aleo water Qas: could. be genera.ted.. General Maneéer Kost L
obligingly offered. us the possibility to cone'bruc'b the unit |
_j_:;_at Colliery IV of the "Rheinpreussen Companv We he.ve the .
specie.l deisre to’ tha.nk Mr, yKost at this point for hie
icoopere.tion e.nd wish to sa.y e.lso that his continuous and

,always fresh intereet had a etimulating effect on our not

-

) alwe.ys easy research

The (ple,nt started to opera.te in the mon'bh of January last

,,,4

yee.r ai‘ter searching tests on cold specimen clerified. 'l:he

, physicel reactions between the gaseous med.ie, end the coal. ,'

'To 'bhe process itself enxi ite development the following

*reme.rke are pertinent- v b

In ord.er to prod.uce a pla.nt which righ fully could.

Qbear ’che neme "Universal - Gesification Method." all types of

_coe,l_hed._to_he_cons-ixlere&—and~experémented—withr—m—e—series—-

“of' tests coke coal noncoking coa.l lignite e.mi lignite semi~“ -

ncolce residue were' experimented with, Theifollow g : {:

prod.uced.' synthetio @es for methane synuhesie for Fischer-

Tropech, syntheeis with ve.rying re.tios of CO Hg, water ges for

2.6



high pressure syntheeie with high hydrogen content' eas for

nitrogen eyntheeie a.n:l hea.ting &8 with a ca.loric va.lve be-

tween 1ooo to- 1300 heat unite (w. e, ), Dete.ile will ‘£ollow later. :

: *It ree.lly eou.nde para.doxical when I say the.t we chose the -

~ moet difficult fuels .E‘iret in ord.er to simplify the work.
Theee are coke-coal and lignite with a; moisture content up to
15% If.' 1t vas poseible to ge.sify correctly coking coe.l , /the

;, non-colcing coe.l would. ofi‘er no ad.d.itione,l difficulties. The

L problem of lignite was to renm ve the moieture. Coneidering‘

)

the ability to react to extremes were: encountered. - Thie hecl ,v

also the- e.dvantage thet lignite eerved. as ind.ice.tor for correct- \

,,.l;. il o

ness or effec tiveneee during the experimente. It developed th&v ‘

certain process cha.nges made only for minor variations for

bituminoue coe.l. . The same’ ¢hanges he.df ) to, lo»timee_”t‘he _ei‘fect_“

on lignite. | |
’ Before I turn to the ge.sifica.tion 1tgelf ¢ a. i‘ew mes

should be eaid about aeh content an:l e,eh behe.vior‘ -

In 8 univereal gaeii‘ication method. the ash content an:l

the fueion behavior of the ash should not interfere. 'Ihie

R

v

meane tha.t :[’or ‘all pre.cticel purpoees run of mine cr even 8’
middle prod.uct up to 25 to 40% ash can be gaeiiied without ‘
difficultx, ii’ the ggindingg;g;hgmfg‘n‘ i‘f"

In paeeing we mention that semlcoke reeic'lue with anrash content

P.."?



up “to 1#5/0 was gnsified experimentally - It mea.ns therefore to-

guide -the gp.sificauion process 80 that the ash content~was not

injurious. ,,,,, This point was cs.refully considered -and the

!

Mini’luence of foreign minera.l in the coel on the process vas

j—

melimin.ated ThlS result was not a ms.tter of course bece. - '

R A

,oustoms.ry methods for slag prevention could not be ‘used because

of the ability of ‘the carbon %o Tesct,

Acharacteristics which are typical fo'r our gasi'fication. '

" We heve came to_the point in our discussion of those -

It hes been pointed. out qnite frequently that there ie
A

a. parallel between combustion a.nd gasifica.tion of pulverized

'fuels. ‘I‘ha.t is true with one restriction.. Pur combustion is

i i
a temperature and therefore accwnulative heat process. This

_‘is an exothermic reaction While gasifica.tion, disregarding

.,WHQQ? ,.@‘?9*‘ .tra.nsmission, is exothermic and=endotherm10

) altemately. The cambustion is tied up with a running L

temperature rise s.nd @ rising rea.ction of the fuel gra.in until v

" the carbon 18 oompletely consumed It is presupposed tha,t '

f’mechanice.l means 1ike turbulence ma.ke it possible to bring

‘the grain 1n contect with oxygen. Gesii’* cation is basioally

A ~,

difi‘erent if a gas of useful coz1cent¥ation is wanted The ,.

it

. .following picture nreeents itself.
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: Alter 1gnition of the carbon oxygen acte ‘on ca.rbon Os

ite deetile.tion producte. After the ca.rbon is consumed a_

mixture of- @eeeoue media is- present, nemely CO 002 ; Hp and

3

water vapor, end 1\12 if air 1e ueed A mixture of carbon e.nd

e gas of insignif’icamt celqric_velue, plue the reaction med.ia‘
and. considere.ble"bellaet - In order to errive at the. desired P9

‘:'reactien ;- the water vapor as well ae ehe excess” Oy’ has to

'reect with the reme.ining carbon,’ Thie presupposes_th&t Johe

'neceeee.ry heat 18 a.vaile.ble Wh.LCh seems: eaey at :E'irst glance.

I em,pusing the ‘term “firet glance e.dvieedl}r s for on this

"poinwhinges the whe:le problem of duet g&eifiea:tion. It i

i s

not the'point.the.t the neoeesery heat 1e preeentlm.t.the:.i”,_.f.v..lA

mﬁcture but the: critera is tha-t':the cerbori .hae ree.ched at’

least the reaction temperai‘:'lu'e. We are refering to tha.t N

temperature at which the carbon is eager -to- react.v ~This. point.
-1d 300 "'bO RTolo L e.bove the temper_a.tures ment}oned in llteré:ture,q
ae,'found in previous “'teet'e. Onl'y the'ri:'hae/ t}le reecuj_oi"l )
the desired rapidit,/ for complete gaeli‘icetlon. ‘

Thie requirement ie mt fulfilled automatically a8 in

;combuetion but calle for’ specie,l meaeur

in our procees—~ e



The at‘bempt tp force heat transmieeion from hotter ro-

e.ction media to the fuel. gre.i.n by correeponding length of stay

‘in 1erge rccms is on.],v 8 partial eucceae.-m‘l'he neceseary con- .

cz,c\.«:,entre:l;ion of gas isg only pe.rtially or. not at all atte.i.ned
AnPther vey, - off: mentioned and ueed 1s addition of c&rbon or .
'increase in carbon concentration. The excess carbon has to be
separated leter or ueed. for another purpoee._ This ce,n.nct be

N e
5

termed. complete @.eifice.tion beca.use of fuel and. heat losses

‘which represent 20 to- 25% aLleast' ‘“o:t’ ‘the edded carbon. _' Our

«}

N Ih con-

- I.et us consider syn‘bhetic gae. Wevwould. li.ke}tc sub-

stitute this tem for We‘cer gae beca.uee ef the wider ‘s e.nd_‘
w1d.er requirements for synthesis ga.s.» :
The following goal was eet- .

The ideal concentre.tion of. @s must be 850 great that

'bhe gae can be worked 1n Fischer-Tropsch synthesis without

—

washing i‘or COE. “The mlnimmn syn'bheeie value 'bhe.t is pemiseablf 5y
\

ehould be e.round 82%, It st be. considered with & high

‘ content the 002 content is autcma:bically detemined and. that

—-a*certain'emount—cf-ﬁf-—frmn—coa-l-musc—bewre eerved-—- s

P10



2 The CO He ra.tio should be controllable :Ln wide Limite,
The stand.ara.e for Fiecherdl'ropech method. were applied.» 00 32

ratio -to. bed'egulated within the following limite 1‘2 to 2 l. e

3 The gae ehould be free of reein formers and if
possi‘ble free of hydrocarbons. Resin :Lnsula.tee the ca:baJ,yst.
Recmoval :ln eucceéding inetalle.t:[ons ie very costly. ’

h Sulphur ehould. 'be in such chemical ccmpounde that.
remova..‘;.“hy normal methods is possible. You will ga'bher frcm
'bhe foregoing that our goal wes ambitioue. . The tproblem wes

to reach this goal by econmnical means. The use of oxygen is

generally not’ very popular ’ but it i & muet as far ‘as -+

gasification of pulverized fuel for prod.uction of: synthetic

el

ep.s ie concemed. The. uee of overheated. wash gae as ueed. in

liglite-briq_uette @eification proved unsucceesful even wi’ch

" _4g_pulverized. lignite, - This ie a lmcwn fact
because an ind.ustrial plant using thie method. ended in fe.ilure.

The reasons for this were. rechecked. by us i.n experimental

appara‘oue which Iwill show you “later and the theoretical con-

clusion were verified. ‘ The next step wae to 1imi't 'bhe uee of'
oxygen to a m:Lnimum. In our procees, the reaction mea.ns are

preheated 'bo a high degree and 'bhe coal ground. to 3 finenese -

ae 1n coal dust fu.macee. "~ AIter“eoIvﬁg‘nWé?"ﬁé"d‘é’tm

TPl



result could be verified in extended operation, 8o that a -
|
worka.ble method exists. T o — .f'-v'*

I am golng: to show you some photos. At first one of the

synthesis gae generators of Schwarzheide 5 Braun.kohle "= Benzin A.B.

- platel ‘ ERR——
Gasifice.tion Plant #1, Ruhla.nd. :
Y - Yo, 1252 "

Here you gee: the a.forementioned first plant for lisnite

;briquette gasifica.tion. 'I‘he Wagh @e-steem mixture is hee.ted. .

to -1250° The hyﬂrooarbons e.re split and. the hot we.sh gas
»steam mixture goes- to ‘the generator which’ is under the visible

fuel b:Ln. -Thé: finished product les.ves‘ the genera.tor at the

midd.le of the sha.ft at a tempere,tu.re of e.bout 700° end travels

wr.-._

thru the boiler 5 where the waste hee,t is used. to the wash plant. L

A split of the- ge.s stream carbonizes the briquettes in the
upper pe.rt. The gzses thus freed. are led after detarring,

to the prehee.ters by mee.ns of &-gas exhauster. o

o hate s N 1197 x
SR A Ruhla.nd II. ‘ S
&.;.L -In. this pieture you goe: the pla.nt enlarged. by 5 more -----
genera.tors. ‘ In the foreground is the rote.ry grate generator

for gasificatien of resid.ual fuel then follows the prehea.ter

11
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Pla-te ‘3. .NOo' 1251.
‘Ruhlend II.

“This ploures the samoVinstallation a,e__wee‘en frem the south \

s.nd.'juet to eompl'éteithe piotnre & view of & hvea.terv insta‘ll_ation

of the fuel pla.nt Rheinpreuseen. —
_ ‘ Plant l+ ‘o, 1127,

. 'I’his inetallation is used to transform the coke oven gas
in. order to make a. standsrd synthetic s from tra.nsformed. coke
oven gas with standard coke oven gas. This pla.nt has been in
operation near],vhyears. : ‘ " ' R .

After this brief deviation from the sub,ject I am returning

to the. problem a,t ha.nd by. showing. e Sl '

Pla.te #5 o, 12!;9.

'I‘he elevation scheme of an installation for coal dust
gasification. You- can see the hea.ter pair , the generator .
with boiler in series :t’or heat utilization for steam, the @.s |
cooling a.nd wash unit and the blowers. Further mOre. .. o
between heaters and gas generators the coal d.ust storage b:Ln. ]
You will find & certs.in resemblance with' the installations at

fSchwarzheide.’ Thet is factually 86 bece.use the hes.ters and.
’ the installation following the generator are in principle the

: same units as used. for 1ignite., briq\uettes The“fes.ters play

‘g, ‘special‘part ‘I‘hey are’ equipped. to heat the med.ia "E I3UU°G‘“

,,,,,,,,,

Pk
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_It might mterest you that ve built 16 such u.nits during th\
last few years without any operational difficulties. : The

units which follow the generator are 'boilers gas purificatipn

plant and 86 forth are nothi.ng new, 80 I shall not give a.ny

d.etails. I . ‘  o o

“To ccanplete the picture s I am showing ‘Here R :P. 16

Blate6 Moo
In—installation' Lfor :gasific'ation‘ of coal dust for"'e thruput of -
koo tons coal dust in 2k hours., You may see that one pair of
l_hea.ters works on 1& gas generators° that means: each generator
.'__*iE! d.esigned for a thruput performance of 100 tons of dust in
3214 hours. On waste hea.t boiler a.nd on cooling washer for each
‘ gas generator y following the- cooling washer ’ the @ases are led‘ '
%o pu.rii‘ication on. blowar plemt.: . - e
| The &esigl and the mrking method__of the s generator is ’
'the thing that is new. . It is not, possible 1o give deta.ils
“in the frame of this 1ecture s nowevexj, we shall do so at a
._'ls,ter\de,te. o ‘ L
I mentioned. the goal and 1t can be Baid now that aly o CPILT
:> requirements were met e.lso with eafety.. The concentration of L

the produced. synthetic gas for CO/H2 18 accord.ing to the ra.tio

—C0t B2 between 62 and 9070.

13



The fatic-CO'HQ eapily contralled thru bamcmg of
reaction media ard temperature in the limits between 1°2 a.nd.
~.2.1. This 18 characteristic for ‘our method because it is B
atté.ined in the process “in ‘one work 'cycle. 'I’his is d.ou"t)tleslslyr
new te you, =" \ |

--The gas 18 absolutely free of resin free and elso free
- of any trace of other hydroce,rbons BO. that the field. of appli;
cation 1s unlimited ' '

. The sulphur from the coal a.ppears in form of hydrogen ’

sulphide ) “which can be el:lmineted. thru nome.l hyd.rogen sulphid.e
purifice.tion. The emount of orge.nic ----- sulphur is small.' The
average ‘wes 18 l+g/100 N‘m3 when working - with bitwninous coal,

: ‘I‘he purification fcr orga.nix sulphur ccnnpoumis is also possible

- The quallty of the ga.s was testecl by the resea.rch !
Jabore.torm of the’ fuel plarit Rhenpreussen e.nd a.ll given
ds.ta. were verified . R " R 'c_i,-:__
For the first time m the - history of the technic synthetié s <>'P._18
gns was prod.uced. frcun coking bituminous coal in one single R

y D

work cycle. » The controllable composition, its high concen-

‘ tration aml its purity exceeds all the results obta.ined. thus

far in- the field. of gasification.

v

I am coming now to'a g,ra.phic picture of the operation

results of synthetic @as, genera.tion of lignite dust a.nd

-«bitmninous coa,l d.us‘r



You shall B0 the heat Plow sheet for genera.tion of

'eynthetic gas from ligni't.e dust

. -;’ Plant 7. o No. 12h6 e

The materia.l used was. middle German 1ig11te dust wi'bh the :

-follgwing ccmposi’cion:, p

Water A 13.00 %
s Ash . - - 5.95% -
G - Volatile Matter —— =51,k0% =

"I‘he resulting@.s had the following composition'

£

I 002 L
o g0 . 3%
' = % 50% e

,I.owor neat value 23&2 W.E.. per I\Im3

Concentration of CO/H2 is 85% |

"The a8 yield. wag’ founrl %o be 1.9 m3 per Kg rav coal,
correspondingjg the ideal: yield. of -1,62- Nm3

The ox,ygeq consmnption per Kg of coa.l wes 0. 30h Nm3

,orreaponding “to 0. 16 Nﬁ3 per Nm3 synthetic gas or 0. 188 Nm3

per Nm3 id.eal gas. j

This wil_ Bhow~the economical use of oxygen. it is only

5010 of what 1s normally consumed in gasification with oxygen.

‘I‘he next hea‘b flow d.iagram. et SRR

e T I_ower ca.loric value - 19120 . heat units (W E.)

\
\ o Pla.‘beB No. 12%

N
N
= PR

"will give you the operational data of gas generation ijom '

—

P20



hit;nninoue*coq.l dusts Coe,l- dust’of coking coe.l from'
i?heniixfensee_n vas-used, , It had the following composition- :

SN Water o 1.95%“" ST fy ,
——Ash ' 8.93% S
Vole.tile matter . 22, 30%

)

A ge.e with the following compositicn was’ generated~ ,':'_

LaCoy ,11%
B v-,.‘,..He ‘,., e s 3,¥% - '—"v o —" ;Z_.— B :
N R ot

with a lower heat content of 2505 heat units p. I\Im3

concentra.’cion of CO/HQ\ is- 88% ‘

_,_The ratiomof CO sHy wa.s eet to 1.621 for special reasons.

’The yield ves d.etemined at 2 l Nm3 per Kg of coal charge
‘,correeponding to dn ideal yield of 1. 85 Nm3 per Nm3 id.eal ge.e..
. The okygen consumption per Kg of coe.l wa.s 0 525 T3, or
”0.25 Nm3 per Nm3 of. synthesis @s or 0. 281+ Nm3 per Nm3 id.eal

iy

géé. e AR

It may be noted that the oxygen consumption in gasifice.tim'

of bituminous coal’ io greater the.n in lignite ge.eification.

: The reaeon the poorer reacting ability of bituminous ‘cosl which o

nake ‘ah 20%" increaee in oxygen necessary Beeid.ee the oxygen

i

'consumption depends on ‘the ccmposition of the generated @e.s.

‘It“ﬁ!?"b‘e“‘ﬁé’ﬁ"c‘ib‘ﬁ‘éﬁ‘“‘t"ﬁhie“poiﬁf‘ ﬁﬁ"‘“ﬂ“ﬁhe [T compoeﬁ'i'on can

pERv——

16

I.ower caloric value : ’(650 heat units (W.E.)
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be steered by in:bivcd.u'ction of 0_02 in the process in the 1_riteres't

" of low oxygen consumption,

~-Ieam ncw> Acomi‘nvg tc proluction cost of synthetic gas from
ligatte and bituminous coal, Even though the task was t0 solve
the“ 'problem.é.s such the national econamics and the purely
comercial viewpointe could. not;be -negle.ct.ed. The first .
deunands a-reasorable utiliz&tion of coal the seconﬁ. calls.
'for econcmical means, It ce.nnot be alwe.ys said the.t both

,b requirements are complementa.ry. It would. be qulte possible

to fulfill the first deme.nd. with the help of a costly in-.

~stallation so “that the amortizatlon cost would.me.ke commercial
econcxny impossible. That we succeeded in meeting both re- ..

quirements is shcwn by our cost data. per I\Im3 synthetic gas for

gasification ef-lignite and ‘bituminous coal. We have used

'bhe»follovring.cost figures: L , [“
1. net ton lignlte dust £.0,b, dust etorage RM, 8.00
1 net ton bituminous dust " " " Rm, 14,00
_1 laeborer shift . . . ‘ C \ . Rm,;12,00
"1 KWH. electric current ' © Rm, 0.02
. 1'md cooled and cleaned circulation water - - Rm, 0.02
-1 m3 fresh water .. ... ... e . Rm, O 02
1 m3 boiler feed water : : S Rm, .0, 20
1 ton low pressure steam of 1.0 atoms. o '
_ : exceeF press Rm. 1. 50
T1m3 98 oxygen - . PR 200
1 million heat units heating a8 ‘ ' Rm. 4,20 ..

Amortization and maintenance wes calculated with D/o of

the investment as. follovs:

[ ——)
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12% Amortization and interest
370 for. repairs.

We he.ve limited ourselves to ’che net—cos’c of the: synthej:ic

—-v~ ,,,,,

- @a.s_at the discharge polnt” of the generator pla.nt . R

 Blate 9. We. 1253 7T

This gz'a.ph ehowe “the cost of distrlbution per M3 .

eynthetlc gae in gaeification o;f:‘ 1igni'be and bi’cuminous coal

[y
. ,

IO'I‘:

1. 'T'he coal minus credit for eteam generated by theplan‘b'

2, The oxygen. .

3*.' ‘ 'I-‘he consumption'f'or eperatien 1ike heating ges steam :
—elec%ricity ,,coollngnwatez fresh we.ter ;- Teed water and wagee. ;

E Amortizatiom

d.nteree“t-ax‘u"lrmaintena.nce. Accord.ing
toi tI;‘i'e ‘the cos’o of synthetlc gas I‘rom lignite is 1. 32 pfennig
per Nm3 In gaeiflcation of* bituminous coal and genera'bion:.
—ef—a—ges——eﬁ——the‘mdlcated composition and concentration, the
coe‘o is 1.72 pfennig per Tin3, If ‘the bituminoue gas a.nd the '
same cemnoeition as  the lignite gas the cos'b would. approximately

\l ) pfenmg. _
I am comlng ncw to hea.tlng g,ae*prod.uction. Senii'eoke :
residue frem llgnlte vas used in these tests in addition to0

----- bituminous coal a.nd. ligmte. _We also attemptednte getwby»

.—-.w—';ﬁ‘bhout;.,the. use of oxygen, The good reactivity of the experimmte

.—,Ia—:

p.23 .



*ghowed” tzmt 7 gn e' e.ml ite "semicoke residue vere espeoie.lly

adepted. and its good. reactivity promoted ‘the gaeification.‘

‘, The gasification of bituminoue coal however ha.d. to be conducted.;

;}:e.t higher tempera.turee beca.use of poorer reactivity. ltoannot

‘be overlooked. that the a.ir nitrogen represente a considerable

. d.ilution of the coal d.ust / reaction media mixture ) but these ., B P2k
_difficulties WOre OVOreome, ... - ... .ol |

.

I would like to call e.ttention’to the following: while
the utiiization of senei'bie‘heat“from—the eeynthesis ge’e‘ie of
minor importance, it ie a factor for the economr of heating gae

Hprod.uction for. the following reasons.. the heating ga.s volume

is 2 t0. 3 times asr'great ap the synthesis gas mad.e oi‘ ‘an equal

'. amount oi’ bituminous coal. Furthermore- the diecharge tem-

pera.ture of hee.ting s ia 2oo°c higher in. bituminoue ga.si- .

an in ge.sification from,lig*n‘ite an:l lignite semi-

i‘ice.tion":‘

""""‘coke. For this reason the wae‘t‘e*heat must ‘oe used for high“‘

preseure stee.m generation. 'I’he results may be ehown in the "

=
PRt EAT

o following Jgre.phs-

u
kS

i ‘Pla.te 10. No. 121+7

This hea.t flow chert ehowe the generetion oi‘ hea.ting grs A

from lignite d.ust with the i‘ollowing compositions

19



coke dust ) , _’

S

Water - 13. oo/o
.volatile matter . 551.. hoﬁ
Lower caloric value 2120 heat units

A gas of the followihg cmnposition resulted.' ‘

L
oo ¢ 277°
SR : Lo0% "

. N2‘ ‘ i ll-?‘%*‘“ ol i
Caloric value 1329 hea.t units

The cmnmsmial yield was 2 2,44 Nm3/Kg Foed coal.
The next heat flow chart K

/
i

Plate 11. No. :Lehs -

shows_ the operation resul}:s when 1ignite semicoke residue

is used. ' The dust had the fol '. owing colnposi'bion"

5,008
_Asn/. U, 21.00%
: volhti 6 matter 6,3 %

- Lower caloric. value 6050 heat units (W E.) '

'I'he generated grs ha.d the following analysis~

oy jf-s%t B -

N 2676 e ST

‘(,llJ 50% e T e

with a lbwer caloz(ic value of 1253 heat units
_per Im3 (W.E.) .. -~‘5 TR

The cdxmnercial yield. was delcermined. at 293 Nm3/Kg semi-

‘ (
Th€ next hea.t flow sheet

Plate ;12‘.‘;,;, Mln\'lon_._mlelll-f

P26



recorde the results of bftuminous coal heating @8 generation.

" The bitminous coal used had. the i‘ollowing canposition. -

Water " o _ 1.95%
Ash oot 8,03%
“Volatile matter - 22,30%

' ‘Lower ca.loric value 7650 heat units (W E )

‘l‘he generated. ga.e ehowed the following a.na.lysis~ T

was determined. a.t 3 3 1‘1m3/§g feed coal. -
As you can’ eee 1910 heat units for each Kg-of- coal are .
recovered. in f’om of Bteam, correspond.ing a steam genere.tion

‘of 2585 »Kgrper»-Kg of-rCoa.l. Steam of 20 atmospheresn excess’

,,,,,,,,

vpressure. At g steam cost of 3.00 RM per tons this ' ‘”* B

."represents ) credlt of” 8 25 RM per ton of” feed coal’ o 61%

ot the pr:lce of coa.l. g '.I.nis it Tean ] bevrghtfunyecailed a

bc._ombination ‘gas =~ ‘and eteam generating pl&nt I
‘ S ,
) I am coming nov to the prod.ucer cost per 1000 heat unite

(W E ) of‘ hea.ting gas in gasification of lignite , J.ignite
semicoke a.nd bitmninous coal. For 'bhe eake of cmnpletenees

' and comparieon the cost are fixed. in gasifica.tion of bi’cuminous

eOke,. 10 %quho mm eﬂize ,‘. “avls‘o‘ nu’c III/IV -in atandarcl re_velving )

RO



gre.te,genere.tore. Here also 1t was. necessary e.s :Ln synthesis

'ge,s Fne.tione.l economic e.e well ae comnercial consid.eration were

not overlooked For our calculatione the follewi.ng cost -1tems .

were bas ic:

1 ton lignite d.ust f.o.b dust bin R . RM, 8.00+

-1 tonlignite semicoke f,o0.b. dust bin - - RM 8,00
1 ton bituminous coal dust f,o0,b. dust bin " RM 1%.00
1 ton bituminous coke 10 £0-40 mmDA f. 0.D.: ERE
E : “fuel: bin el R 18,00+

‘ l Ia.borer ehift

. RM ]2.0?)
KWH emectric current

f 1 md; _cleaned ‘and _cooled c cule.ting we.ter — 2 pfennig
1 u3 fresh water . - . - ‘ - 2 pfennig
1 w3 boiler feed water -~ .~ 20'pfennig -
1 ton steam 20 atll pressure . = - . RM 3,00 - P;29°
; '_l ton 1ow ‘pressure. steam 1.5 atﬂ; i _' T RM 1.50 , =

Imrestment cﬁarges a.nd. maintena.nce wae taken a.t 15% of

T

the total investment coneieting of o

7
12% for emortiza.tion a.nd. interest
3% ‘Por maintenance :

--/The. production coet refer to-a- purified heating gas with

a d.ust tolerance of 20 mgr f. o.b. generating pla.nt. Co T

Plate 13 To. 1251+ "-2 e
: Thie ehowe the c.harges per 1ooo hee.t unit (w E.) heatine
gass -

L. “Guel minus credit for generated. stee.m. e

‘~_<2.--‘ Opera.ting coneumption like eteem, electricity circulating

" Water, fresh vater, feed water and wages, as well as

3. :Amortiz'a.tion,uintereet and.;-me.intenance.“\ R




gae in ga.sifice.tion ofs -

{T’Ligute dust - o T uz pfennig
o Iignite semicoke o.k2 S
Bituminous dust . o2 ",

Bituminous coke (20-1&0 nnn) 0. hh6 "

_Even though ’chie ocnnparison ehowa_tha:c 'bhe coet of d.ust

,gaeifica.tion are . not much lower the.n bituminoue coke gaeifica-
,,,,,, LN

»‘tion the charges for the fuel i_mlicate :Ianorta.nce of duet - :

\ e L

f@sification for the na.tional econcnny Bitmnous coal a.nd

_bitmninous coke e.re directly rela.ted. ’ In gasification of coke

”:'the charge in the @,s price is more than twice whet it is m

it

gaeifice.tion of' bi’bumi‘ oue uet;\' Th 5. ie of prime mportance

: for the poli’cical economy v _
I order to, round” out the o_perational results, it me.y be
'-'mentioned the.t eepecially in large scale gas” generating plante
TE partial utilization of oxygen s of ve.lue bece.uee it not
onJ,y Iowers the prod.uction cos’c but also simplifiee the
lworking procese.._ 'I'his point wes verif‘ied by experjmental
,'b_‘test runs. ~T:Lme does not permi't to. give d.e‘be.ile now: hu’c I

S

hope ’co do so a.t a later d.a.te.

The opera.tional d.ate. were obtained. from the pilot plant '-:

"which you will’ inspect 1a’oer. The thru.put~of the ple.nt ie

‘ ﬁQOO,kg,in 2h houre. Coneid.ering that the lossee in euch a.

 emall’ ,' ineteliétion'? are’ greater, 'l;han‘ in: le.r’ge sc‘e.l«e . opere'h“ioh:,;__

Now follow prod.ucer cost per 1000 heat unit (W E; ) heating

~P, 30
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1% 1e“+;o be expected ‘t‘h'e.t ccmnerci‘ei ,pieﬂte,v)r‘il]:‘ji»'edﬁoe -

: much more . favora.ble_results. R

I ha.ve come to the end of nv discussion. ‘ We believe o

tha.t we he.ve maxle a. new contribution to the question oi’ energy

'supply 5 especial]y in view of the fact :bha.t Ve, he,ve aﬂ.opted
‘such fuels which should. be used. for gasifica.tion in the interest,

of' the preserva.tion of our mineral resources. o





