cessinlly
; thus
conglida-
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deshes of -many fuels soften at 1,0002 to 2 10Q° F. (1,038° 39 1,149° C.), and
in tHis-range probléms.zrise, . .The duration of contact of the gas-meking
fluids-is very short at the.nscsssary.high.rates of flow, ard therp ‘is the
natural tendency for steam to pass through the Pugl bed, unreactad, =nd for the

CO0o content of the gns to be. excessively high.whan relgt1Ve1j iow temperatures
prevuil e e a,

L

........ v PR

(c) Bn“ctlfity of the fu»l. r.In, the use of .fyels having low ash—sof-

tening-temperatures, it is desirable that they be reactive in order to promote
ultablf complete grs.recctions. .Brown conl, lignite, ard. subbituminous coals,

r, rether, thé chor resulting. from heating thaw,_gre hlghly reactive and
thﬂrufore suited for useg in o Winkler generator, ‘The nuthor bel1ewcs “that
serious difficuities may.be.experienged.in, using, fuels, of low ush-softenlng
temperatures that cre not very reactive.at the lowe tenneratures, such as a .
high consumption but, low. conversion. of steam per unit of gas made, poor guality

;of the gas made, and a high:content. of carbon in the ash. Progr55a in the

development of this process.may. alter. these, cond1t1ons, definite and accurate

‘limitations cannot be made at this time because of lack of complete 1nformatﬂon

based- upon experience.. ..., ....... e,

(d) Ter_content of the fuel.. - In, a somewhat minor degrée, the tar con-
tent of the fuel fzd. io, the generator affects, results. The fuel in the feed-
ing mechanism becomes heated appreciably before it is d*scharged into the
generator, and. hence if, ponsiderable, amountg of tar are evolved by such pre-
heating, clogging may -occur, or resistance to *low mar be s0. great. . that extra
Dowar will be required to propgl the charge into the genergto¢.

: ‘When a finely d;vldad cqal ﬁhﬂt evolves tﬁr upon belng heated is used .
a8 generator fuel, there will be a tendeﬂCJ for agglomeratipn of the particles
&s the tar is expelled; and it will be difficult to obiain uniforr or satise
factory results. Dittla lnfqnmutﬁon As available on this phass .of the subject
at present. S

Some-Results of O e:atioﬁ of the Winkler Process
PeTaY L

L N I e,

The resulﬁs given belqw ;:e based upon opﬁrablons, as re“ortod at Zeitz,
Garmanv The .plant iz hagicslly = hvdrovenatlon plapt thb IQW gas being made
in Winkier generators. Therg . were three gonerato

Spare, The inside dlhmetﬁr of each genbrator was 8.2 féet. Thé grates conm-
rised fire brick placed on edge but spaced apars 1/8 to 3/8 inch. A water-
Cooled seraper arm just shove the grate rotated slowly during the .operation.
the depth of the fluidized Tuel was 3. 3 to 4 .9 fect. Oxygen and’ stedn were

‘qdmluted above the fuel bed as well as benz ath it. Thé ipfernal diafeter of
€aCh gemerator in the . widegt pqrtzon bove thc'vrgte was g.2 Lcet, the section
area wag 52,8 sguare feot.
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Fuei use&....................Carbonlzed brown ccal kncwn a8 "Grudekokg
Size ‘of fuel. fed tO, génerator. ................ﬂ.....lnches 0. 12 0 16
Generator fuel ueed per-day TSP -1 - 1oy A o 1= 650 2
Comp051ilon ofthe "Grudekoksty . w

Caxrbon. .............................,..weight percent;_

Hydrogen .........................................do.

Sulfur -oo--co-.---ooo-o--oqn---1--_
‘02, Ea, and. aSh ---n---.--c--q-ao-n

tldcucl-tnlouidoc-

Softening temperauure of the ash iR eveviacersresraste C.-f Laler
Calorific-value- S ieeasssaasavensassnersessBitiu. PEY: pound
Raw gas.mads dsily with two generators, dry at 60° F., and, -
130 inches’ Eg- .....;........................m..cublc feet 27;656,d60

Raw gas made daily with two generators, saturated at. .. - * Garbe
¢ 60°iF., and 30 inches Hg ............................do., 28 lhb QOO

Generator f161 used per 1,000 cubic feet of rav ary: -  gear

. 88.3 e -.........---...¢...-.¢.-.--..-g-..oa.--.-..POunds‘_

Génerator fuel used per 1,000 cubic feet:of raw .. . oo oo b .
saturated gas ......................................ado. :_ 46,15 aloulatic
Stean Used per day at 2.5 atmospheres pressure: : S oe T
Toiwo génerators’ {process) e easeneass BHOY YR ay get

Tot&l .-c-o-o-c----voou-o..t--.-uct--cnlhcocans'u-dO-' 'Rlcﬂ

Total per 1,000 cubic feet of dry gas at 60° F., and -

30" 1nches Eg ........,......r.;..,...........pounds7
Total’ per l 000 ~cubic Teet of gas saturated at..- ., ... et
60° F., and %0 inches HE veseessassisavorssianssdOs Sk L
Generated, per 1,000 cubic feet of dry gas at 609 o
“ F.,cand 30 inches Hg ...........................do. - he.ﬁ :
Oxygen used {basis pure 02): - - - r" '
Daily supply to two génerators; dry at’ 60 F., end
30 inches Hg teisvenesamsvaiiissiineanseocublc foeb.
Dry Oo per 1,000 cubic feet of rav dry gas made...do.
Composition of ‘raw gasi- . .~
COQ +H28a .---aw-;oc-o‘o

CO lo-uo-vo‘tlti"tunnﬁoci-.q.'-o-O-coll-ocoo-o-cl-d—O- .

-

YRR NN .P&rcept by VOlu_me

He -.:aoe-----l-tl‘-doou.ocdoo--uotnnvounnnccuutnndo.
CHb  vavenns

I3 ,
N2 ..‘............................................do.

GCIIOCUOUU'SODCIIudl.l.v.‘p.lucrl!’.oldO‘

Calculaxea hlgh heatlng value, dry at 609 F., 30 inches
Hg tenaraeanees ...................B t.,4. -per cubic foot

Calculated high ‘heating value, saturated at 60 .F.,
30 inches Hg [P S-S S AL RS L R

Total dust removed fram the gas by the dust separators . k
per day et tiveveesesacesesnsesnnsnavssaensasa8hOTE TONS 299,28
(fbout 80 to 85 percent of this dust was removed in the .
multiclone separators)

E/ The HoS content was 1.3 psrcent, leaving 2%,1 parcent of COo.
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Composition of the dust:

Carbon. /. Preesiesiicsiiiies. .., DETCENE by weight 54,01
MG rudekoks . H?drogen;.:........f.......;.................;f...db. 0,89
0,12-0.16 ﬂﬂh--...:......,...;.T.f..........................do. o _b5.30
so.o : - .100.00 ,
TS Caloulated calorific value......ioo. ., L Botu. per pounid 8,200
':‘62T6’ Composition &f ‘the zsh collected at base of generator:. . - -
S é}O'-' Carbon..............i.;.........;...perCent,by welght = 25.8
'518“ Hgd:ogen.............f..........,.................do. Q.0
5 5072 I;Residue..1.;.........};....J...........J...;..:;..do, 7h,5
e o < . -
1 0001 160 Caleulated calorific value....ooviui. Batiu, per pound 3,650
x -ﬂiojlgof Total carben (combined)‘in the gas ag CO,, CO;vapd CHy,

per 1,000 cubic feet of dry gas, computed...,.,...pounde ' .¢ 16,80
Actual cardbon in the fuel used per 1,000 cubic Teet of

27,656,600,

dry gas, according to the fuel analysis.......oi.. . do. 29.16
28,144 650 Carben in the dust, per 1,000 cubic fest dry aas....pounda 11,70
O, 140,01 - Carboen in ash and not ascounted T0r 8D0OVe s iuranyuen,,.do., 0.66

- Steam generated (per 1,000 cubic Teet of dry gas) at 18

atmosphereg préssure.....,..........,.................do. 4o, 5

Calculations based upen the above data but computed with reference to the
dry ges free from CO0p and HpS; hersin designated as "rich gas’:

Rich ges composition: ' '

foe P

eresisceriiiiieaa., . suDerCEnt Dy volume 0.0
CO......{..,...lg...q....Q..,..:....f.......;.,....do;' - 385
‘He.....:;.;.;;.......,.,..,...;...;.:,.....;;..,...do. - 58.5
CH&................:...........:..i................do. 0.9
NA;_).....-.............L...........‘...._..,.............do. 2.1

S 100.0

Specific gravity..........,....:........................... 0,438

: - Calerific velue of the dry rick gas..B.+.u. per cubic foot. - 32l

6,721,000 - Rich gas made per day {equivalent).......\.......cubic Teet 20,908,000
o  Materials used and yields per 1,800 cuble feet of dary rich - -

gag asg above:

ol k Process steam...............;.2;.,............J.pounds 38.7
29,1 Gther steam.......1...,..7i13......f...............do. ~7.8
.o Total_steam..,...........i.;......t....,1.1....,...do{ L&, 5
o7 Generator fuel....;...,.f.................‘........do. 2.2
S 1.6 Cxygen (basis pure dry Og}.......,.......f.fcﬁbic feat’ 321
iOO;O' Steem generated at 18 atmospheres PrEssUrs. . ... .pounds 56.2
TR Rich gas (324 B.t.u.) made per squaré foot of sec-
A ,tional area of generator per hour, dry gas bagis
5. ..;.....,.,:1....;....,...............;,...cgbio feet 8,250
SL8 Miscellaneous Notes on Operation at Zeitsz ‘ - .
é§9}2 - O the total O and steam suppliszd to the genorator, 90 percent of each
Introduced beneath the grate, and the remainder was introduced 6.5 Toet
Ve the fucl bed, Although it was gtated that the generators werd not
. cos Srated at capacity because 1t was found that ercelon o curred in the wasie-
£ . : ;

er at maximum capacity, and hence lower linear
Red in the gas stream passing

velozities were main-
through the heat exchanger to protect it,
- 31 .
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it is noted that the blown-over fuel, called dust, is & rather high percentsi®
of the tetal.fuel used, hence for all preotical purposes it sppears that. 28
prpduc‘tion- given above iw close to mescimen rate ofr meke, Sufficient inférma
+tibn is not ‘aveilable et this dime to make @ more positive statement as 4o
capacity. The limits of capacity reported are: Minimum 335,000 and maxi

7hk 000 cubic fest of dry g&s-per-hour-measured‘at‘60° F. =nd 30 inches or
mercury pressure. The latier Figures correspond to 6 ,3450 to 14,050 cubic Pegy
of gas per hour per sguare foot of generator sectional area. .
. - The ges from the generators passes through waste heat boilers, dust sepq
rators, coolers, and water scrubbera. Gas entering the dust separators is
said to contain 1T7.8 pounds of dust per 1,000 cubic feet of gas; Yeaving the
gseparators it contains 3.56 -pounds; &t the outlet of the cooler-scrubbers it
contains 1.9 avoirdurois ounces; and at the outlet of the Thiesen scrubbers’
the dust content of the gas is 1,2 to 1.6 grains per 1,000 cubic feet, The.
water used for gcrubbing the gas éb’sorbé considerable HoS and COy, and these
gases are e’:gpel],_ed by ‘air blowing before +the water is conducted fo a setiling
pond., ! e e T . v C . g

-

The dust coliected, which ie approxinately walf carbon, is used as powd
coal for steam generation. Thie 1s done usually without grinding, elthough
extra pulverization was pragtised for. awhile, - Dust particles recovered for
fuel use are 0.1 to 0.5 mm. (0,004 to 0.020 “nch) in size and are adaptsble
for use as powderad fuel in gpite of the high esh conbtent, larzely because
they are very reactive; this spplies to the dust made, when gasifying such fuel
ns “Grudekoks,” as dascribed above. . Besides the dust carried overhead in th S
.zas, there is epproximately 1.89 pounda of ash, removed in & fine gramilar
form, per 1,000 cubic feet of dry raw gas made, . .... .- :

. - . Py . PR

Operation of Winkle

r Process at Leuna, Germany

At the chemical plant .(Merceberg Ammonizlowerie) at Leuna, there were £iv
Winkler generators - four large and crie shall one. Considerable development
work was done at Leuna on this DProcess. - The generators; initially designed °
for gasification with mixtures of air and steam, wers subsegquently used with
mizxtures of Gp and steanm, substantially as described in the Toregoing.

The large generators had an internal diemeter of approximately 18.¢ feet
and corresponding sectional area of 235 square feet and o rated hourly capacit
of approximately 2,676,000 cubic feet of raw dry sas measured at 607 F. and
30 imches ‘of mercury Pressure.’ Thise is equivelent to 10,404 cubic feet of
gas per square foot of sectional srea per hour.  The small generator had an
internszl] sectional area and capacity helf that of the large'generétors. These,
generators were operated in much the same menner. as the generators at 7eitz.
The steam-~oxygen mixture introduced below the grate was Lo to 50 percent 1072]
and 60 to 50 percent steam (percent by volume), whereas at a level 10 feet
above the grete an Op-steam mixfure was introduced comprising 80 percent On -
and 20 percent steam. This is different from the procedure at Zeltz. The
1inear velocity ‘of ‘the gases in the generatof was said to be approximately 9-8I1L
fect per second at the prevailing temperature, Another figure retzting to the
limits of generator capselty was given:as 3,100 to 9,315 cubic feet per hour
per square .foot of -sectional area, the.gas rolumes.being corrected to 60° F.

. dry at 30 inches.ol” mercury. : : s : . . '
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- Afr cxampit of’ ope“:% né ”bShl s obtalned wi bh the small generd%or ig as
follOWS. T s .

1,336,000 . :
: Fuul uuoa............}..........;.... .- _....ca oonlzud Jbrown coal.
Size "of the fhel chiefly wvsed..) ..o .0, ..........1nﬂhcs 0,197
(vut renging from 0,118 to 0.394 inches) ~ ° ’
Gas made por equare Toot of internal scctlonal aroa of .
- generator, dry gas at 60° F. ;50 1nches Eg PP ¢ Toot
Composition of -the raw gasy 7
00z wueninrennts Jui

=
=)
-

SO = O mo
oMY O OO W

E.Q'...'.:.‘-” -: ' 5 r | E";"..U"'l‘..--.del

CH ;
CHpjeevavrninanennsannana. crvsserarrserevsssQ0,

AN D

.

NE"""""""'."""", ............7.....do.

o
Q

Calculated high heéating velue dry gas, 60° F. end 30 1nqhes
JEF= QP J........................B t. w per cuplc foot
Calculated high heating value satirated gas;” 60° T, and '
30 iriches ﬂg............................. ieeeeira. .. .do.
Specific sravity dry rav gah.i......;.‘... K

Drop in pressure -through 1 metér (39 inches) depth of
fluidized fuel in gcrerat01................1nc?es &f" water,
Oy used {pure d:y On} per 1, OOO cub¢u feet of ‘dry raw | ...
e L T LT T P P YRR PR P 1....cub¢c fest
Total sheam used per 1 OOO cubic fTeet of dry raw
EBSeeeveinnansacnenn .............................pounds
I@@ﬂhﬁﬂln"huﬁzm.mdofsd;dﬁwL.”.;.“,; F.
Temperat“ﬂe in zone above fuel bed.l...... .............o F.
Coal wused per 1,000 &ubic feet of dry ‘gas” made, measvred
at 600 F. 8nd 30 INCROS HEZ.:eeerecuserrarsssresssrn.pounds
Variation in composition of gas with var;atlon in' steam-
oxygen ratic and other factors: ’

COpuvnnnnnncraiiniiinniinns ...,.......,...nurcent 24
GO.... AR : P B T
Epeus. s eeeeniietaneiiiseiaarenanaadol LOL
CHy...... e e e i R T DY N
. : o

.0
.0
0
)
)

n¢.... : ‘ . e .;......,,......do-
Z ) : ’

10C.6G 10
‘Total Op used ranged from.EhO to 500 uubic feet per l 000 cublc feet of

- raw gas made.
Total Op used per 1,000 cubic feet of COE—free'gas was 320 to 375 cubic

-!-E‘E't

s on the. Uss of Alr *nctead ci CXJgan in-Making Gas in a Wlnklev Generator

Was 1nltlally designed Tor use with alr 2nd steam
‘wag in oéperaticn for that purpcse until rather
ePtly, maxing pcwev gas in Germany. When the results msking the latter gas.
compared with those using Oz, the difference is at first somewhat sur-
The calorific value of the raw producer gas is about 45 percent of

33
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the va_ue of the raw gas made using 02, ard the Yolume made per unit of time

using air is 40 percent of that made with Op, Thus] the thermal output per

hour is AO x L5, or 18 percent of that made’ w1th 02, In other wo“ds, the use
100

of 02 1ncreasms the output of heat’ energy as combustible’ gas 5.5~fcld,” " The

cownosztzoa of the producer gas made DV.P;?Stlnb Wluh alr, “2long with the

there is a tendency for the €Oy con+ent to be hlgh and the H2 low,. As in the

instapces described above, the react1v1ty of the fuel used has 1moortant

bearing on the results attained.

It is noteworthv that the dinkler process is'used with satisfaction in
Germany in maklng gas for the hydrogenatlon of tar and fob’ generatlng power
gas for use in internal-combustion angines, Although the' process has not yet
bean developed to the stage wherein all types of solid Fuel cah be used, it
definitely can be used with the reactive solid Fuels that are ‘available in the
United States, _ ‘ PR

In figure 8 are shown conparatlvelj the costs of" gas—taking materials for
the Wirkler and. water-gas, processes, The line representlng costs for the
Winkler process ig based upon gas hav1ng the same calorific’ value as water gas,
namely, 300 B.t.u. per cubic foobt, In this comparison no credit is allowed
for the blown-over, fusl 1n.mak1n5 calculations of costs of materials used in
generating Vilnkler gas. ith allowance for such a. ‘credit, the cost line for
the latter gas would be more favorably located in figure 8. The net amount
of steam consumed in making water gas is considered to be 50 pounds per 1,000
cubic feet of gas, and this ncludes the steam for generatlng gas and for
eperating air blowers when waste heal econoiizers are emploved. In certain
sections of the country where carbonized fuel suitzble for use in a Winkler
gas gsnherator concelvably mlght be obltainable at $2.50 per ‘ton, good coke for
generating water gas is not obtainable at present at $6 per ton. ‘Under such
condltlons, other factors remaining the same, theré would be a marked saving
in making synthesis gas in a Winlder instead of a weter-gas generator when
the cost of oxygen is 10 cents per 1,000 cubic feet

,THE SLAGGING-TTFR"GAS” PRODUCIR'

v

In tlmes past, varlous eqéﬂneers engagud in'the manafactura of combustible
gas i this €ounty have expressed interést in the production 65 gts in a slag-!
ging-type gas‘produger. Experimental work in this field is costly and perhaps
this is one reason why it has been limited, Considersble work was done on a
large scale at the ammonia works at Leuna, There vere six generators of this

type in the latter plant, one was known as a "Pintsch gensrator® and the others

were built by the "I G." and were thus de51gnated 4 sectional drawing of ons
of the latter 15 shown 1n flgure 9.

- In the initial attempts fo gasify solid fuel, 1nc1ud¢ng tne step of slag-
Zing tne.ash,\fuels of- low-ash—-softening tempera»ures were selected, and air .
was used-as the chief gas-making fluid, It was found that this operation could
be successful, but that it was extremely sensitive to variations in the ash- |
softening temperature, amount of ash in the fuel used, and the rate of making
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Required per 1,000 cubic feet of gas made
Water gaos:
300 B.1.u. psr cubic foot
40 pounds of coke at 13,000 B.t.u. per pound
50 pounds of steam at 25 cents per 1,000
Winkler gas -materigis calculoted for:
300 B.t.u. —-equivalent gas
56 pounds of carbonized brown coal

at 10,190 B.tu. per pound
290 cubic feet of oxygen

No steam charged

tof time
tput per
3, the use

1d." ' The
th the
, although
Agfin the
rtant

ction in
ng power
as not yet
used, it
able in the

®

/

cubic feet of dry gas made, volume

to 60°F and 30" Hg

o

terials for-
‘'or the
3 water gas,
. allowed
s used in
. line for
it amoun't
- per 1,000
nd for
1 certain

Winkler gas from
oxygen at 10
cents per 1,000
cubic feet

1,000

Vi

s

corrected

Tiinkler
d coke for /
‘nder such Water gas

ed saving
or when

* combustible
"in a slag-

/

rs of this 3]
& the others

Cost of oxygen, fusl, and steam in cents per

6

C 2 3 4 5 6 7 a8
ep of slegm Fuel costs per L,0OO cubic feet of gas, doliars per ton of 2,000 pounds
ipand air - ) Crushed and sized fuel for Winkier gas ond lump coke for water gas
, a i
;ration cp‘%l;' - Figure 8.- Comparative costs of materials required in making ordinary
1 the ash~ s water gos and Winkler gas with solid fuel costing # 2

s of makl & to $ 8 per ton.



Charging hopper
- ging hopp

Refractory
lining

/- Gas of ftake

S

wall (jacket)

Water cooled tuyere

/Refracmry lining

Slag offtake |

Figure 9.— Diagram of a slagging-type gas producer.
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gas, temperaiure and moisturs ccntent of the air and other variables; the
dengsr of sericug trouble frem fraezing Wasg-ever presgent.: -Quite- sa¥isfactory
results are atteinable when' Op-ingtead ¢ of air is-used-along-with-a- controlled
amount of steam. The veneratov as at pressnt develeped has-am: internal diam-’
eter of .87 feet at the tuyexes and a corrésponding secticndl ‘area of T6.9
sguare feet., Ixperi ence ‘has-shewn that - a-complete-refractory- llnlng ig nov
required, although as nitially dbuilt the generﬂtor vas not: on_y complﬂtely
1ined but steam-ja keted as wall. :

‘uel bea depth of abouf 11 5 Tect
wag ma;ntalned. It ig, of coursv, nﬁcessarj that the uom9051tlon of the ash
be such that 1t will readily flow as-2. liguid at the cperating tewperature.

To prov1de *h s conditicn; it is common pract*ue in this particular.case to
froduce lime into the generalor aleng -with ths fuel and alsc to. r991rcu*ate
come of tbe crushea sleg previously withdrawn from ihe gunaraTor. The amounts
of 1lifie. and slag thus uged will vary with different fuels, but: ln .this instapce
the amount of lime diged {introduced as ¢ 1eium carbonate) WAS - percenu of the
fusl, and the rceirculated slag amounted, with some ver iation, to as mich ag
20 pcrcenf of the toval Fusl used, -The fuel ncrmalily, uharged‘uo the generator
vas h;gh grade fufnau. coke, slzed l- 1/2 *nches and larger, free of Ilnes.‘gw-
With thls fucl the .capacity. of the gen&rator wag h68,900 to. 502 000 cubic -
fect of gas pcr hour, measured dry at 30 inches ¢f mercury ‘apd 60° F,, end..
“thig is uqulvalent to £,140 %o 6,570 cubic feet per- hour per squars. foot of -
secticonal ‘arca at the tavcreu. Thus, one generator of 9.87 feet internal -
diemcter {at fuyerce) bas a daily capecity of 11,24k, 000 to 12, 048,000 cubic
Teat of'gas.‘ A ren?cuentativu com90Q¢tlon of the gcnerator gas is as follows!:

QOE@GSltlon of. Uroducer gas frem coke: .
COE....h.............,...........?chcpt Ty volume
o D SPPIPPRL: B
HE...'-.-....-....Aa-...---.-..a--.....-.-.---.do.

pClelC graVLty.......;L......Q...;..............,....
Calculated nigh heating valus dry gas at 5G° F. and 30
ﬂmMc%“”””“““””“”“Btmchwm¢mt
falcuiated high heating.value satwrated gas at 6““ E.
cnd 30 inches Hg...................................uo.

- In producing this 5ds,_tho ignited bed of. coke. confined. in the generator
15 blagted with & mixturc. of.steam end 0p in.proporiicons. adapted to provide &
temporaturs of - 1, ?OGO 6. in the fucl bed. addaCfnt the tugares.; Using ?urnace
cokg as fuel, uhe nroportlons of steam and. Op Gmplcyuﬂ arss.

02;....;.‘:;;.:.;.}ﬁ;..};.-......p:rnenb by volume, . 35.t0 40
SEOBID. . o measmovaransozoensss ...............do. 65 to 60
- . . : - 1G0- . 1o

P The maternals Lssd per 1 OOO cublc Teot of zas made, measured dry atfﬁQOQé
*y and 30 1nches of mercury, were:

768 - 35
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‘Oxygen............'.........'..................cublc'f‘eet
S't;eam..'.........'.;........'..'.................cublﬁ feet

vesseesaeae.pounds 26 E $ 20[
[
i

ey T L T L A LR
Actual carbon combined a& CC and COp in 1,000 cubic
© feet of the gaspcmus

0 in the gas B calculatea from “I:he analys -5 pev' 1,000

“Cubic Teet of gas... . C'«u_blu feet
(Coke used was furnece grade, largesr bhan i 1/2 inches) - ‘ - 0 o8
Interval between slag draw-off periods.......... minutes
-.'T‘em“erature of gas, a_t_generatrr OFTEakE. 4w ssn s L0.0.

. The gas thus made wa.; fourd to .be Cul‘te ,aulma.ctory ag fLel and pOVer ©
gaa, but the. bellef:was exyressﬂ*d thet it was - essent a._; for '\est I'Goul'[}& 1—,0 € 1€
wse high-grade coke Qwer: i 1/' inches . in gize, i‘ree oF _Lmes.‘
that the use of the water “acket_. &8 ini t.i.allv planned was not
.preferred method of ,pooling of the generator wail was te ‘spray
the -outeide of the.lnner wall. : .

e -
» et

In one rxp_e ,.kmenyal run, carbon ammda was usua :Lns+ead ol steam, along: :

with the Qo sunpiled to.the geon I‘cu‘tQ‘f’ as & ,uempekature COn‘t‘V‘OJ.l_"LO Mmedivm,”
Tnig operaticn wag. suc«':psqxul and. the resultm@ gas contalned 9h perc¢nt of
carbon monoxide. Anp‘f'ox1mately thc same‘a‘mount o‘F' 02 ig. reqairec per 1,000,
cubic fect of this gas.ag when maling. gas -fom ueam-o xygsn mixtures On thi
bagis, it followsg t“a‘f out of every 1 OOO cu01c Tc,ex, of gas mads, about 500
feet of carben monoxids. cqmes f‘ﬂom "'OE.C'L:LOI‘ of 02 with carbdon, and about LOO
~eubic feet of it comes, fram the :'ea,utlon of carbcn dioxide wi th carbon.

Accordingly, the materisls requwed per 1,000 cubic Teet of this gas are approy
imately 250 cublic fect of Cp, ?60 cubic Iect of vOE, and abouu the same amoun
of coke as above (26.7 pounds)
the G0, and a-.,e,azg._ .

d

volume correcle

In mak 11'18 ..............
withdrawing it as 2 llquld the carbon-—
of the. carbon of the fusl us\,a ap-sbars in 'bhm gaa,

small amount o cog """"" K ig, nmevcr l,hy tnat aLtnoug
gas is designated prcduceT‘ gao
effect much the same as water: gas, the (11_

ratio, which dl:tferenue is occasmned by une u 3¢ c; 02 in gasumatwm

hg ‘imaterials)
gas made,

makl
of dry

Cne. interesting experiment wag peri formed with satis? faotory resulis that
‘appru01ab'ij incresssd the produ tion of }'jdrogep at, 'bbe Ammon;aWcrke at Leunt.
The water-gas generators Lsed for maring. gas £o7. tlu' synthesis of ‘zmmonia were
modified Pintsch penurawr Wltﬁ a wtomatis gr G8 R thuu- comolnerl capacity was
too emall to satisfy the deménds for gas. o capacity was increased by
forcing the maxﬂmm amount= m 'al.r and stoaﬂ" into the faeJ. ted during the .
respective p ns of ‘the cycl ', meanwhi {16 operating the automiic g;ate at &:
greater rate for the purpose of K\,ép?n.g the Tuel bed "ldose and cpen,” so thab
the amounts of steam and air used arc approciably greator than when the grate
is in normael opcraticn. The triple effects of thesg changes were:

$not

¢

Cost of gas

1768 - 5_6 -
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Required per [,0OOQ cubic felet of gas made
Water gas:
300 B.t.u. per cubic foot
40 pounds of coke of 13,000 B.t.u. per pound
50 pounds of steam at 25 cents per 1,000 pounds
Slagging~-type producer gos:
322 B.t.u. per cubic foof "
27 pounds of coke (strong coke l'/a or lorger)
24 pounds of steam ot 25 cents A

per 1,000 pounds
250 cubic feet of oxygen /

1,000 cubic
o

o

to 60°F. and 30" Hg
s

1
Producer gas with oxygen /

(cf 20 cents per 1,000

cubic feet
/ ﬁlcer gas with oxy’gen

at 10 cents per
1,000 cublc feet

‘and steam, in’cents per

yd

o

,ft;al

gas made, volume corrected

xygen

(=]

B
e

/

@

s—makihg ‘materials,
of dry

3 4 5 6 7 8
Cost of coke, dollars per ton of 2,000 pounds

10.— Gomparitive costs of materials required in making ordinary
water gas and slagging-type producer gas.




