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THEE KOPPERS-TOTZEK POWDERED
- CoAL GASI_EIOATION’«* :

~ The cia slca. gaslrle tlon technlque dapende very o
1arsaly on whe physical . _akeup of . Chs fuel; go that oasen—
tially only luapa and non—baklng Tuels oan be gaelrled
iechnical progreee deﬂands the developx:cat of a unl—
‘versal ganlflcatlon process, which would permit thovccaplete
conve“sxon ot fuclu or any Lind into ses. Ve zust tnen }
select a plys sical st tate or>uhe ruel in which all golid ueln
_ can. bé obtalncd. This leads to powder gasification which,
however, can be successfully performed only 1n‘auspEnnlon.
Powderéd.fuel ganification 1s as 0ld as the gaaltication
%echnigue. The'uhco etlcal prccesaea_bgve been‘unders-ood
and gystezatlzed and. :hé‘experzmentql work perforzod. Aceora-
ing to the earller concepilon, an effectlve 1nterchangc ol
heat and saterlal 1s brought about chiefly by the relative
iotlon, conveation and diffusion be?ween ths gas envelope of
the parsicles of coal dust and the.reacting asenta{ analogously

%o the gaeificatlon processcs in quist bed of the fuel,

®A paper read bty Friedrich Totzek, July 2, 1947, in Esegen.
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mh~se polnts hgve been coneidered in the structural

Torm #nd fne 0perat1ng condltlona or ths Tirst experlmental
-generatora bu~1t wnlch permltted . maxlmum relatlve motion
between the ccal Aust particles and ths reaction. agent.
The reaction consleted at first in: combuatlon with a- ateam—
vcarbon dloxide mixture atb temporatures up to '1600°. 2hﬂ -
results were: dlcapuointins. Only 20-25% of the carbdn infro-‘
duceq vas asificd ' The coarser partlclas of coal dust pre-
.cipitated’ in tae genarator the ash was bared and alagged
The finest coal pa sticles were. carrlod out 1n the sas ntream
ungasL“od.v The dlrrerent series ot exoerlments have brouuht
exh;ustlvg proor that - no catisfactory gaslrlcation by purely
gndcuuer:ally acting reage“us could be brougnt by cgn:act
of carbon Tiih carbon dloxide or ateaﬁ; and that the relative
zotlon was lngufficient to brlng about & satiaractory ‘gasification.

The .ollowlng €exper lmcnts were Carried out wltb an air-
steam oixture at a temperature of 1200°C. When strongly re- - .
activc ruels,‘llke brown coal dust and brown coal 1 t. coke
dust wsro u;;d, the gasification results changed aqddenly.
The slag s%111 was produced in the 1lquid form. The gas out-
let temperature was 1500°C.

These results lead %o tbe reall»atlon that the princl-
pal lmportance ¥as not in the rcla lve motlon of the fusl but
in the kinetic energy of the gasification reaction, (1.e. the



poss - THeS
ACRE ' 2 N L

R
'ﬁatéflal énd'hSAt’éiaﬁ#nge)’ Lhese,_however recelved céé-
plete play cnly when the particle of- the dust vaa very finelj
'ground anﬂ tbs coal duac anu th’ reageny were purrectly
mixed. Thia will make the - gaslflcatlon nrocasa ‘almost. 1nde- :
.>nendent of time and the mslting of the ash will be prevented
by the rerormatlon of carbon monoxide and hydrocen. _
' The final form of . the genarator took 1nto conalderatlon ‘
t 1 se facts based on. natural lawa.- The resul%ts.of tho testa
Iurnlahed a proof of the acouracy or tnz theory and conatruotlon,
in the different exuerimﬂntal aer‘ea, brown cosl dust,
b.o*n coal 1.t. coke dust; and bituzinous’ ccal dust froa the
ggs Tlane coal tc the lean coal and even 1o coka dust ‘have .
vsen gasified perfectly. Tho degree of gnslflcaxxon (-Ensirlzﬁ_Q )

. co : introduced
amounted to about S5%. Tho ash was carrled out dry. with the

gaa surcaﬂ. \ ,

The 5us1fylng noano Jere al-—s~ea3 and ozyben-atoan wisvh
a preheating temperature of around 1200°C. The gas outlet ten-
pérature was betwoeen 900 and 1200°C depending on the rcéétlvlty
of the fuel. N ' o

The gasification proceas and the gaalobtalneq aré charac-
terized by the following data: ~a high ooncentratlon of CO + Haj
regulabie progortion of CO:H;,‘dependins on the preheater Sez—
pes a-are and the steazm addition; klmple gulfur ccmpounds; RO
gwa formers; & practically complete: gasification of the fuel
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"1htroﬂu ed' ] noaslbility of gaslfying any aolld fuels,»
relatlvely sm;il oonaamption of ensrby or oxygen. )
vdhsn oxygen 1a ksed a fuel or any klnd 1nolud1ns
waate ruel, can ba uaed ror tho production of. gaa ror fho
lfol owing industries: The Fiscnar-TrOpnch aynthesla, hlsh
iyresoure ryntbssla, ammon.n aynthasls, clty gas productlon
“Fuel ;;; of every kind. All these 1nnustrlaa can now be
built. arcund any desired fusl and Opernted with it
"h. above . pr0pertleu or the gases, and 1n partioular
the concentration of CO + H; of up to. 95%, the rcgulable
ratlo of uO s, and ths tcmpera~ure at which tho gas lcavés
" the producer, and finally a BTU heaclng Value of 2,000 to
2,400 x c“larlosjcb. permlt applicatzon of the process foo
the ircn, worka:
The blast furnaces follow the rules or gaairlcntion or
solid Ifuels by produclnv a gas of the highost carbon nonoxide'
»conce1tration. This gas is the reduction agent of the ere.
The 'blast furngce curve® gives information about the concen-
trations in the dirfcrent-tamperature zoneg of the blast fur-
nace shaft. It 1s furtner known, that the reducing ability
of ths gas 1s conslderably increased in the presence of a
peitaln properilon of hydrogen, e.g. 75% CO and 25% Ha. The
gas produced 1n powdered fuel gasifiers is idealli sulted with

respect to temperature and comeentration to meet these requiresents
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and may be used for the reduotion of oreu, a g. tor the pro—

_ductlon of aponge 1ron. Lhﬁ gas escaplng rrom the blast fur—
nace artsr the reduction of the ore will have a heating valuo
of around 2,000 & calories/cbm and’ can be used as 8 fuel gas
ffor the hearth furnacen, 1: neceaaary, with carburlzatlon.

~ The powdered fuel gagiflier orrera a further poaslblllty
to produce a gas qf the higher carbon mcnozlde and hydrogen .
concentration at euch a nlgh temperature to per"it smelting
operatlonu in ocultable aqulpment and Lo reduce countercurrently
'the ore wlih the off-gases rrom e first unlt."

. aLc design ehows that coke 1n thz iron smeltlng.prcceaees
could be replaced by other fuele, which follows from the above
conulderaulonn. Expe ments and proposals to ellmlnato ‘coko
froa blast rurnacou~have besen ‘known (w1berg ot al).

Thoe opinicns of F. Vueat® on the Baaaet process are based

on the gbove. Thelr prinolpal pointsconsist in that, were 1%
posalﬁle-to’gaslfy coal dﬁat at high temperatu}e with a pro-
duction of a gas of nlgé conoentration, ths possibility would
be offered %o utilize cocpletely the heat of the reactlon of

the coambustlon of carbon in purelj‘metalldrglcal processes.

#3tahl und Eisen, Volume 41 (1921), Pagses 1841/48.



