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 BRAZAG-ZIITZ POYDERED COAL GASIFICATION-

. Discussions on the adove éu'}éct rnave taken place in Bdh?en .
on April & and 9, -1G%3., The c“*t-c:vants &1CL uded represent tives_
of Rrabaé Ednlen, Brabag;Zeitz and the Xoppers CC&?BnD i

- —_— - —_ N . -~

~ snvarzneidas was QI cussed cn p; 11 an é the scussioas r¢-
Apor»ed 1n a sekar ate rer ort. o N LT o

0,

R The - consi&era Zon. of tEe. KachycccrcecgunLc,aM#Schxarzhc ée

was to be poetp”ned ..... 1n.acchrdcnce vith Speer's decisicn nst. Lo,cﬁa*:
any-construction vork whnich could aut'“e put in operaticn pr to
the end of 19%3.  ‘Opportumity hes presented itself, however, t o
-thoro ghly discuss the taaic CueSulOﬁu. ' : R e

- -\‘,‘\—1 —_—

E""'d "

——————%@—b&s&é~o&rﬂdiscutsiens—cn—a—cezémxi >n_e;?$“cﬁvoef_and_vxxgen
reguirements of ocur process with the cosl andéd oxygen reguirements

of -the Vinkler process and used this comps rison in “the decision on ..
economy'of our process fn co &risonw o vhat—o$ the winklew Irocecc.

: 1=uz'*ng these dicussions Dr.‘ﬁot* ‘urncupea 5s in confidence
for comparison vith our figures the coeratiag results of tne Winkler
process during the gasificatloncof brown coeal dust fron nis report
to the”managament of Brabeg. It . :imust ve emphasized here, that in
‘80 far as the Winkler process is conceraned, the coupari son is oniy -
~of theoretical interest, becauce~nb—*5wﬁércﬁfbrvvu*craﬁ-can ‘e zasi-
~fied in—the—%inkler~broducer ‘because—of-the low gau*fﬂcatLoawtenugqﬁw
peratures necessitated by the Process., - - A

¥ Mr “Mots “suggested nevew tne Iess to base the compar*son~on :
powdered brown coal gasif*cazlon beceuse this was the only fuel Tor.
wvhich we had-voperating data by our process. Ve have givén in the. .
.x—te—vhis—reger%r%%e—eper&tiag—eesvs—sﬂ—%ae—rax_§euée;eé—cee%——
gasification_~£from Dr; Mott's reper Accordinéhto them the prcduction
costs per- nm3 of CO + Boere, -

'for the W nkler process o é.ll'Pfé‘

for ‘the Koppers ,rcceﬂs s 1,82 v"

- T e -aving by cur_pzocess_ﬁl$ amounn_zhezgfgre to 0.29 Pfg
per-am”—of CO + By, which wiil ficure;-on~the~strengtb of the -~ . _
deily production of 646,0C0. nm> €O ~vng to-2 daiTy saving of RN'7870

~and a yearly savings of" RN €82,000.

—————*Dp——most poin&s_gnt__n=h4~_£a902; that -there sre, in additson
“to the greater econony of production of the Koppers process, ‘also -
the fo’lov;gg dxantages *p the use. of;t;e gas‘

c o~
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i)  The CO ¥ ﬁg concentration in the.Ko SEers wnchss ’s 25%,. against
72.5% ©¥ the Vinkler prOﬂess *eouW-_&g lower  compression cosis in
the pre,ara icn of tne gas.-  -_ o Y - '

’h

k . -
s e —_— — e+ ._..,__
TR

2) The Kprers -nstallation kfonuces vae rée from hyc”ocarcoﬁs,
vhile “he VWinkler gas .contalins _.2“1.§4<mecaane vhich results .
consideratle savings by using our ges in HVd”agenat#on in tewms o*_
anrogen consump tion per te of hydroocnation drodact _W'wgl, SRR

, “Dp. Mott¥ said in his camiarv LFau“fbornopﬁeff— POCCQS 1s" suxn er*qr
Iin scononmy &and. echvica.lﬂ to a_l the other. knskn_povde“eq coal 6a=“”
progducers, , R . )

L]

Turing tne d1scasslon on £Ap2Il T, br “%Willie and‘pr Xng.
Lackner stated first, that- »nelZeitz coastruction was te:i ng decided
-upon, end noithing. dof infte—aoout 1t could be zaid for two weels,—%;,
while permission was being sought for it in vievw.of the fact” “Ehat,
2C million | eiehsmarm_‘mve a readv Tteen spent for the Zeitz plant
_Dr, ¥Willie emphasized however, th 2 ¢ uhen.the ccn,uructlon werk in
Zeitz is resumed, our system w‘7 Pe used, and one onit wiil at
first be ?nstaTIed ca,able 0¢ be#ng enlarged tc the four aggrezm zeles
"as desgigned by us, Ee emp vhasized the extreme importance of testing
our proccess for the “*oaqcu*an of. wzter gas in Brabag, baquce of the
impoesivilility of doing so in wchmarzke‘de b0fa1=e ok,Jﬁe aosence There

of an angen<Jn¢t o S TEe—— . - . J

te kave - Qubm*t ed-euz bié of uhe';rosocc,;»”or a powéered ccal
gasmf;cat*on unit st tz with one producer agg regate ef .8 _¢capaclty
corresponding-to cne: Coweer an7t ?ﬂr a price of-RE 1,480, O“C -

Dr— Williie is cf . tﬁe—ep nion that the pre;*m_narv construction
of a smalil Cowper_ unit can not be gvo“ded and suggests breaking down
the fiour aggregates provided for the arge Cowper group into aggre- )
gates for two smeller Cowrer groucss, to have the instal 1at cn cOnsist
-of..two gasifi er ‘a grega$es with a canacﬂty corresponding to-the - -
_Cowper unit, this way, 2 single aggrega®e would be built for the
Cowper group, which w111 be tested Aand‘*fféﬁ%rdved -a*sﬂconﬁ—aggre-—
gate put in, and 1f needed a secund Cawper group added with two )
producer aggregatps . He -requests the%t this prdpositi on«be,tes ed and
a price bid made. e Aff—-_;__f : __ﬂ.fﬁm*ﬁﬁf"_,,;*_ . -

?conomy vas d*scussed next- w;tbhut reference "to Dr. Mott R
confidentisl information. It has dbeen stated by the gentlemen,-ohat
—t—would—be dIiffi sur—process—with—the —
WInkier Srocess; ‘becausé“wé—hgafi*mﬂtéa*“uFEé*ves—tbﬁeperatfug data—
“on- oowaered"brown coal. gasif¢cat¢on, which can nct be gasified in &
.¥Winkler producer. A correﬂt comparisoronly. becomes possible alter
we give operating data on fhe. gasLﬂ‘cation of grude coke. -.Dr. Lockmer

,haS“given the apnrox1mate compo¢1t*3n ST g*ude 662 ~asz




3- T-152

Vater, about‘B%

Ash, _ " 20
C ’ 7T
H -

0O +#N + 8" 4~

- Dr. Lackner called” attention to the fact, that in the Winkler
proces ~gabout 250 g muiticlone coal dust with’ 508 C is collected

~ per nm” of gas. The heating value of the dust is 4200 kcal per
"and 1t can be used as boller fuel, and must therefore be eva&uat
’ RM 5. - per te, 1n the economic balancs- gf

Sveara e “ - : <.

. We have aleo been requested to prepare a design and bids ror
an 1nstallation for one producer aggregate,-composed-of two;sggregatea
with two aggregates per Cowper group, and-to give operating data -
for gasification of powdered grude in_this installation in Zeitz.
-Br—~MottAgave~us~&n—conf&dence—the—oper&tfng—&ata—of—vlnk%or—v—“
Producer operating on povdered grude.,

‘uThe composition of tho powdered grude is'

Vater 2.09% -
. Ash:_ .- - 24 68%

c. .. .. 69.63%
TR ) I ~2T53% )

e

(I have only snbsequentég found that the sum of 0 ~ N # 8
could not actually add up 1.08%). o : »

!
E

Composition of. the gas: ST s —*'Tlf
go2 25,39

6o 58.81
Hp - -Bh R
CHy 1.25°
N> - . 0.5% .
_ HaS - 0.59
iﬁinimum’ﬁéatihg'value B - 2152 keal/om®
- Grude oousumption/hm3 ges - o*sGi*&géf
C yield S e ..-68,58% -
wEﬁ:ic.':ency of gasitication::ZL58 05%-
Oxygen consumption - -—o 23? nm3/h63_of ‘rav gas
#szeam_consnmphion. 0. 608 ¥e/ ”,,f o "o
Ash préauced 3 12 1 kg/hm3 rav’ gas,‘containa-sﬁ 1% C

Murtiolong\dgst 180-200 g per nm3 &8s, T 43,1
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Heating,va.lué,, o ' 4041 kcal/kg |
‘Steam production 0. 622 kg/'nm3 raw gas*;
PoVer conaumption . - 28, u kvh/looo nm3, rav gas

'“water conaumption (eirculating . -
L cooling water) . .17 Iitera/hm3 rav gas

Ve must count om RM 1. 5a/h11110n keal as_ operazing—cost with
~outside gas. This is the.off- gas to be furnished ‘us from the

‘ﬁi_flng of tﬁe CowperéT""_ : Lo 7 A

T In conclusion of our discussion, Dr. Mééf has<given us an f )
opportunity ;o vieit the w1nkler~plant. _ T

' Thero are three producers in Bbhlen vith IS theoretical capacity
of 30,000 m> of rav water gas, The unit can not, howgver, be used -
to capacity and is:usually. operated only to 25,000 capacity. Thp'
impression created by the examination of the plant was very good .
Anyway it is clear why,the Winkler installation costs but cne helif .~ -
the cost of ours per m water gas. One may remark the fblIowing

Thevoxygen-ateam mixtuze 1s supplied nnderneath the atationary
grate set up of differsnt pileces. A rotating stirrer revolves at—a
: lazively high speed. {abt. 2 rpm) above -the: graten~wThe -fuel is .
-supplied by two worm drives to the outside-of the lining of -the—shaft.
There is tharefore-no mechanical distribution of the powdered fuel
in the shaft proper. -The- fuel is. introduced about 700 mm above the
grate. The 'sécondary oxygen, with some steam is, introduced about
500 mm above the fuel supply. (Thews&eam_is —usad for cooling of -the
tuyeres).. The’ temperature 1n the fuel ‘bed underneath the secondary .
oxygen-&8ddition is ar : S pera%ure’ts*carefuilybmain-
tained, as slag formation is otherwise likely to occur. The. tempera-
fure in the cupola of°the gasifier i.e. above the inlet of the
‘secondary oxygen, is around 900°, and the. water gas produced leaves
the producer at .that temperature. ‘The ash formed is forced by the
‘stirrers into two chutes located between the grate and the casing -
isd out-from these dropping chutes, Dy tVo worm .
coaveyors located at the opposife sides,.and is carried out into the
dump rsom wvhich it 1s. removed periodically in cars at a temperature --
of 800°. This ash does 'not burn in the car, in spite of the 50% C
it contains._ The grain size -of ‘the ash 13 arouﬂa‘ 2-mm,*£un“rather“

unirorm ; » _ S ; -

' - The water gas produced’enters a8 double pasa vertical‘fﬁbular
;pg;;gr_from above, goes. downwards, enters through a_partition wall -
iato the second pass, leaves it sbove at a temperature of 400°,
_enters ‘tiie steam auperheater and finally.tha.heat.exchange =

Dust collecting bins are placed underneath the boiler and the heat -
_gggghc anger from which tho dust: is withdrawn=a temperature of_350° to_

From the heat exchangar the gas enters the multiclone .dust
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separ&tor. 80%~or”the dust*still remaintng in the gas 1s”separated
_here. The temperature in the multiclone’ 18 around 250°. PFrom the
multiclone the -gas enters a gasholder with hydraulic- st seal ~and- from
thore_through a collector malin for all three producers 1nto the . rinal
cooler with wooden dbaffles, where the gas is cooled to about 30 c.

_The gas 18 finally_purified.in Theisen scrubbers.

—_ -

T The pressures 1n the unit are as tollows-"”'

- Undorneath the prodiicer grate. - 2000 to 3000 mm vater coiumn,
zn tﬁé“prﬁducer shaft -_about~1500~mm wvater column R S

‘.z'. - T

‘-~+ ‘The loas 1n\presanre 1n the aubaequent tre&tment 18 around
‘500 mm,  in the collector main the: pressure 18 reduced by further
200 mm, in the final. cooling - 30 nm, and the gas pressure in front:
-of the-deaintcgrator (s1c) is about 500 mx,. {.e. the unit operates-
-with no blowers Sgeu»the desintegrator directly from the water gas-
1holder. o - )

N ‘The fuel is blown withgfarbon dtoxide‘to the operating bins -

of the producers. The operaling bins of each producer hold 200 te
grude. Attention 1is -paid-to the contents of fines in the grude,
by having. it c¢ontain the least. possible amount of sizes under O. 5
um,-- which. do not gasify and are carried over by the gas iato the
yast of the equipment.. The dust content-or the gas varies between
200 and 300 , depending on the dust coantent of the “fuel. 80% .
-of this dust, with a C content of 50% is used as fuel in the boiler
1natallation. The dbalance goes into the.washwater of the final
cooler and into the desintegzator. : ) _ .

The construcfion of thz producer 18 verywcompact—-withou e

maXxing supervision difficult, 1.s. vith a relatively large gasifica-

tion capacity per unit area. _ The shut -off and coatrol equipment.

ig: ;il the_xhree units are hHoused in a common poom about 5 m above
oor. : _ _

The ‘service: or the 1nstallation, aside rrom the dust and ash
removal, 1s limited to the supervision of control and- ‘measuring
inatrumanta. As soon as the instruments indicats’ irregularities in
the fuel, oxygen, or steam supply, the producer is disconnected
from- the producer gas uwain and a blow-off ‘valve copened until the

_gifficulty is overcome. The amount of labcr for the._vhole. installa-
on;ia_ezxnanzdinazilxwgma11

\.
- It mnst‘be-admitted;tthat the—process~ana thc construczion,ai
the 1nsta11¢tion represent & real accomplishment .

————~¥b—1&%or~veat—on-a~trip vith.Dr Mott- through a distlll&tion‘_
1ustaitatton—erec%ed—br &avBéhlen and‘throughwthecLinde~F:§nkal4



A ‘ : 2_15

air separation glaat.  The ’auter, vhﬁch supprl es oxy en onLv for
the ¥Winkler &asta112t¢ca, occupies practiéally the same- ground..
space, as the Winkler 1nstal~ation . One zay judge from the . °*ze
of the equipmept aad machines, that o GE&E oxvﬁen must cost at

least—égﬁﬁg/amQ, vqen~t e orice of power I .5 pfg/levh

SectLQn g/des

-

/s/”mdeclpberab le.,

V.M. Sternberg



