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GASIFICATION OF BROWN»COAL BRIQUETTES
‘IN  PINTSCH-HILLEBRAND WATER=GAS -
GENERATORS AT WESSELING GERMANY

™

_ % L
GENERAL- : - L

The flrst large installation of Pintsch-Hlllebrand Water-Gas
Generators was made at the plant of the Union Rheinische Braunkohlen -
Kraftstoff A.G., at Wesseling, Germany. This plant was visited between
March 10 - 12, 1945, -inclusive, by a Team of the Combined Intelligence
Objectives Sub-committee and the present reporter was a member of that
Team., Reference.is here madé to CIOS Report XXVIII - 40 descrlbing
operations at the Wesseling plant.

For the purpose of obtainlng more detailed information relative
to the general construction of the Pintsch-Hillebrand generators and
especially the type of refractories employed at divers points in
their construction, the reporter again visited the Wesseling installe
ation on.October 9 - 10, at which time Dr. Ernst Peukert and more
_particularly Dlpl.vlng. Erwin Rose were interrogated, the latter hav-

_ing years' long experience in the operation and development of>this
novel type of water-gas gener&tor, he had been formerly employed by
Julius Pintsch of Berlin, and was in charge of construction of the
‘Wesseling installation and remalned there as %uperlntendent of their
gasifiocation Operations.

PROPERTIES OF SOLID FUELS ADAPTED. @g E IV PINTSCH-HILIEBRAND
~GENERATORS. -

-During the course of the 1nterrogat10n, Rose -emphasized thaL
these water-gas generators were developed especially for employing
brown-coal briquettes formed from such brown coals as have an ash
which will not exhibit incipient fusion below about 12909 = 13000¢,

+This was stressed as a most important criterion for. determining
whether to choose the Elntsch—ﬂillebrand type of water-gas gener-
‘ators for. ‘operation on a specific. brown-coal....Also..the.lump size

- or shape of the employed briquettes must be relatlvely uniform to
avoid channeling of the employed Wllzges. In addition, the
“briquettes must exhibit a good resistance to rupture; their
"Druckfeatigkeit" must be not less than about LAO kg and preferably
180 kg/em?. - In: form, ‘they should preferablysbe cylindrical in

-shape——their~diameterarbeing*abuut“l*S“timés‘their‘héight‘fhiaﬁ““—*
is. about 1.75 dnchgs. “Successfully employed has. been that
briquette-product having the shape known in Germany as "Industrie
Form" . ll these requ1rements must be rigidly observed otherwise
this - tyﬂe of water-gas generator is uneeonomical of use doubtless
“in consequence of the features around whlch it is constructed.




TECHNI CAL FEATURSS OF THE GENERATOR, ETC,

. Inside the generator, théfé”ére'ng‘moving'parts-and the ges-

,‘ification;prdbess‘depends for its gggessary“hgat'entiiely on the-
sensible heat that is carried By a Walzgas,. In the event of such
channeling therefore as can develope when the fuel is of heteroge=~
nous sizes, by creating zones of unequal resistance’ﬁo gas=flow
through different fuel-bed-portions, there are no mechanicel

. means for agitation to‘alleviate the condition and charged fuel
could pass through the gasification zone of the water-gas set

- without being gasified, Obviously, & coking or caking coal could
not-be employed. In consequence of the fact thet the' sole source
of gasification heat resides in the sensible-heat carried by a
Walzgas too low a fusion point of the coal=ash would limit the

~effective heat carried by a given volune of the Wilzgas, It was
stated that if the ash of a given coal cannot withstand a tempera~
‘ture of ebout 1300°C without becoming tacky, such coal is unecon~

omical of use in this type of genertitor and another design of -
apparatus and type of process should be chosen for its use, This
will be more clearly appreciated when it is realized that in the
method of gasification employed in these generators, the highly-
breheated Walzgas is first introduced into the .generator fuel-bed
\through & peripheral ring-grate which also acgomodates passage of
the coaleash as it flows dovnwardly into t he ash-discharging means;
if the coel-ash. therefore exhibits a tendency to fuse or to adhere
to the ceramics forming the grate~openings and to restrict them,
ngt only is the dowmn-flow of coal impeded but also the inflow of
Walzgas into the pasifioetion section of the generator.

Dipl.Ing.Rose said/ that the fusion-point of the coal~ash ig
normally determined by the well~known Baum Test but that an empirical
control-test was used at Wesseling and found satisfactory for_plant

work.  This test comprised igniting a quantity of “the ‘ash in an

open crucible in a muffle-oven‘wherein}the-temperature is periodi-
gallymincteasedmbywsma;l»amountSnand“held“constant”for”a”time." o
Il the ash remains relatively powdery at about 1300°C, the briquettes
from which it is derived, if they sre edequately resistent to
breakege,-are considered satisfactory for uée."hlthdugh'thig.ﬁest
'dogswnotfprbviga’the‘re@qci@giﬁﬁmggphgpé;encbuntengdwih‘actua1~m~
prectice, “the results obtained by its use are cloge enough_to_be
fﬂetermrnattvétfﬁinoperational«purposesa~'““*“”““‘”“”“““”““”““‘““ -

: The . composition of the ash of the Rhineland brown=coals employ-
e¢;atfwessslingwisvgivenjaéwfollostin'g‘volume‘ei%itléd""nraunkoniéh
Anhaitsiahlﬁp?,;4-Agsgabeg(1934)?publibhpd by the Rhehische Braun-.
kohle Syndikat, k8ln:- =~ 7.
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a) CQmposition,'n ercent._'

Si0p  Fep0g A1203 Ca0 TR Sulf»ate
6 1B 5 5. 50 4 20

b) Fh81on P01nt of the ‘Ash - 130000. S |

Re31stance to Rupture of the brovm-Coal Brlquettes - 140-180 ‘
Kg/cmz.i .

The brlquettes are’ formed by drylng the raw coal to a. moisture
content between 13-14% by wt., and then compressing the.dried.coal
‘without added binder at a pressure of about. 1500 atii. They are then
sufficiently strong for use in the Pintsch-lillebrand generators.

CONSTRUCTIONAL FEATURES OF THE GENERATOR

As is shown in drawings of the herein~-above-mentioned CIOS
report, the Pintsch-Hillebrand water-gés generators comprises-

a. = A low-temperature dlstillatlon zone for the charged
brlquettes-'

b. - A gasification zone (generator) for the residual
briquettes of the above distillation;

¢. ~ A combustion zone for burning producer-ges and pre~
heating regenerators,
P H R — e e e g A ek et . oo e o5
de - A regenerator structure dlvided 1nto two alternately-
operative halves;

-all said structural features being disposed the one above the other ™~
in the stated sequence. The zones (a) and (b) have separate off-
- takes for the make-gas and tar.“vu

‘The dlstillation zone (a) is about 925 feet in diameter ex-
clusive of brlckwork° its lower walls are. formed of .Sicromal shaped
.88 a tube that extends downrardly into the gasification zone. (the
detual watersgas-gerigrator)” for 4 distarice” about "ohe~third the latter's
——he1ght*-@hxs~tube~—ot~mns rb~*serves~both‘to°support*chzrged“brt“-—“-“-

quettes: in the . d ;stlllatlonlzone -at, :a. considerable height above.the
gasiflcatlon zone“during their: dlstillation and 'so. to direct their
‘flow ‘from’;the former into-the 1apter as to- restrict: them.to & Telative-

; ly h1gh and large gas—space there—

";‘Ely thin’] ved: ‘pm\rldlngfa elati




‘diameter of substantislly he.diameter: of the bage of said
-cone i8.14.7 feet. The sides of the'lcbne thus direct the briquettes
- being.gasified, in theii“”‘dqmjﬁivﬁrdr»,-flot'h-péth»,‘-;,outwa;jgi}y;ﬁcyveipd%at’he o
ring-grate through which: the Walzgas is introduced into the gasifi
cation zone and alsc through which the ashy resjdues is withdrawn inte
a stationary water-sealed annular ash-receiverthat is equipped: with
- a rotatable shovel which continuously 1ifts it gver the receiver's
outer edge to disposal means. T . ) )
The ring-grate that is ag aforesaid, located at. .the lower. outer
periphery of the gasification gonefhas openings formed by spaced
refractory menbers; the WHlzgas is-delivered into said zone . through
_said-openings from.a circular condutt directly therebeneath which
commmicates by a plurality of horizontal ducts with the combustion
zone (¢) which in turn is in direct €ommunication with the regenerg.
tors (d); these horizontal ducts so communicate with the combustione
zone that theywcan all'be supplied simultaneously with regeneratively=
preheated Vfélzgas. . _

The so-called combustion-zone (c) is formed as a vertically=
disposed cylinder and it tommunicably comnects the regenerators be-
neath with the gas generator. Its over-all’ diameter, which is con-
siderably dess than that of the gasification - or the regenerator-
zone,. is about 93 feet and it is 18.4 feét in height t6 the base
of its crown-arch which also forms a paiti? of the support for the
above said truncated refractory cone located in the gas-generator
'section, A division wall disposed along a diameter of this conbus-
tion shaft extends upwardly about.three-quarters of its height, there-
by dividing it into two substantially semi-circular shafts that are
interconnected.at their tops.in.hai rf—pfn fashion-and-they..are-each-
thus in communication with all the ducts supplying the en} ire ring-
grate, so that the same cam be supplied optionally with Walzgas pre-
heated in either of those i-egénerat*,brf-sets;»-that individually communi-
cate with one of the other of the semffcircgllarg combustion shafts.” This,
division wall is in effect structurally asvertical extension.of a "
similar wall that also divides the regeneratcr-space therebeneath ...
also into two-semi-circular halves. This combustion-zofie is employed
for the combustion of producer-gas ‘whereby ﬁf_’e _regenerator brick-
work and checker-bricks are alternately preheated, . Its combustion-
products always flow downwardly through the. combustion~zone and through
the associated- regeneratofs-during:the latter! 's:"prehé'at;‘;ng‘”pegiqd" "and

—aze-riot-allowed-to-enter-the-gasification—zones-otherwise—they-wmld——
introduce nitrogen into the produced water-gas. This is preyented by’
always cérrying a slightly higher pressure“in the up=flow (WElzgas) ..

.regénerators. than in the dowr=flow. ones.. -Producer-gis and adjacent air’
nozzles:are. supplied in “thg* ‘walls of eaich semimcircular combustion
‘shafty -and valve means supply thesg’ ,géé_ég}i“sﬁhultanebusly from a 'source

—therefore.to-éach-said-shaft-in-alternation-— e




. ispo /alls, .and all’ three of ‘these secw
tions of a regenerator-half communicate with the-lower part of one of
n-shafts by individual ports. ~The two so-
formed semi-circular regenerators are -operatively disposed.by mesns
of ‘appropriate supply-pipes and :outlet-pipes, and valves alternately
to function as-down-flow regeneratoi’s when they are. preheated by come
bustion—products'fldwihQ.ﬁrbm the combustion zone and as up-flow regen-
erators for preheating Walzgas when the same is flowing into the gasiw
" fication zone.  Usually the gaseous flow is reversed .every 15 minutes.
As previously indicated, there are no valve medfis for separating the
two semi-circular -combustion-shafts from each other during their alterw
riate operations of carrying combustion-produets to the regenerators
and Wﬁlzgas to the,gasification'zone,—be%h‘operations being continuouns-
1y in progress simultaneously. By means. of an appropriate pressure
maintained in the upper part of the hair-pin portion of, the combug-
tion-ghaft a small amount of Walzgas is continuously bled into the
downwflow combustion-products thereby preventing their enteréng‘the

sald semi-circular combustion=-s

gasification zone, -

The ring shaped piping that serves both for introducing,wglz; _
gas into the régenerator sole-flues and for carrying away combustion
products therefrom is divided into two half-rings by means of two
mechanically-operated Wilzgas valves and of two combustion-products
valves whereby, according to their positions, one ring-half can be
placed in communication with that pipe containing Wl zgas under
pressure while the other ring-half is comnected with the combustion-
producte stack. o -

The masonry of the gasification gone of the Fintsch-Hillebrand
generator is contained in a metallic shell that is suspended at
its upper part at points immediately below its cover by bracket
members., The stationary ash-receiver is supported on a separate -
platform therebelow and its inner-wall is in gas-tight, contact with
wthgmmgtallicmshellmalsowprovided;fpr¢pheﬁcqmﬁg§§;gq7§qne.@wTheftoth >
expansion of the shell for both the regenerators and the combusbitir
zone is compensated for by an-expansion member positioned adjacent
the lower part of the latter and-just above the annular cover~plate
for the regenerators. An expansion member. in the piping between the
gasification chamber and its waste-heat boiler is alse’ provided and.
~the-piping-is—resiitentiy-m yorteds T Expmision joints-permit the
masonry walls of thechmbu5t16n520nerandfthe.negeﬁeratorawtO»expand
vertically independently of the masonry of the gasification zone #nd
Of,thé{croﬁh;dichﬂcﬁgtheuﬁoﬁmef;'saidgggdﬁneafchgbe;ngkstruéturally
integral with.the masonry of the bottom of the gasification space.’




BEFRACTGR]ES EMPL.OYED AT DIVERS. POINTS IN THE
' PZWTSCH—HI[IEBRAND WATER-GAS GENEBATORS
AND THEIR H?.OPERTIES. |
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Name : o o o ' Resistance.
. of cL T Seger %0 -
Refra c'bo;x C_omgosition h ’ Cone-

‘Chamotte B4 - Less than - 28/, At %
o 308 A1203 - 729 x 1260-1250

Chamotte A5 . mbout . 30/ © 1300-1520
© | 30% A1,03 ST

‘Silica ¢ pbout . 32755 1630 2 kefen?
%% | 2433 L .
#8107 | ,

PuT.22  About L : 33 /' 1450-1500 2 Kg/cm2

816,

Porots - .- o 32 0. 1550 /1 kefem?
: BﬁckS' .

-b w



REFRACTORIES EMFLOYED AT DIVERS POINTS IN THE '
P]NTSCH—FDIEE&BRAND WATER~CAS GENERATOBS '
AND THEIR Pm:PERTES (Contd)

’ : . ' ! Res:.stance to .
Composgition Seger Cone: : : Load-. :
g ' - At °C - @ount
© Al03 40 1550 - 2 kgfem?

. About |
41,04 38  1650-1700

| Porous | Under 30 c . 1250-1470
" jChamotte P | 30%. S ‘ . IR B
* ! Al1303 EREER » oL e

. Chamotte | A bout . 30/5 . - 13601520 2 kgfenR
a3 | AR

’Chamotte; | Undér 28/ 1250 2 g/
Ta;ers & erown of c B { 30% i i - .
Gasif:.cation ' | A1503




A. Quantities per Generator o }
1. - Briquette Thnq}_lgh-'put 71,180 kg/24 hrs = 2966 kg/hr.

" 2. - Produced Water-Gas:- 5,500 Nm3hr = 1.85 Nm? /kg.Briquettes
. (000' 760 rm Hg)

3¢ - Wllzgas :- 3850 Nm3h 1.30 Nm3/kg. Bnquettes.
be = Underfirmg ' ' ‘ .
a8, - Producer Gas "= 3,100 Nm3/h = 1. OA Nm3kg. Briquet.tes
b - Air &= 6,800 Nm3/h = 2,29 Wmd/kg
50 = Saturation Steam:-

Contained in WHlzgas from evaporation of
Water in the Saturatorse -

:575 Ke/h = 0.5 kg/kg Briquettes

 6e = Steam Additions:e
To W'alzgas

a. - From Waste-Heat Boiler at 2. atm - 75%
b. - "  Power Plant '25%

Total t- 3,100 Kg/h = 1404 kg/kg Briquettes

7. - Total added Steam to Wilzgas
at inlet’ to Regenerators. .=z 4,575 kg/hr or

P 1,54 kg/kg Briquettes

. ANALYSES OF GASES

= o ) Net

C02 Cmin co Hy o _C_}_IA No Heating Value
A+ - Watergas = 13,7 0.0 28,2 55.9 le4 0.8 2408
2. - Wizgas 1644 0.6 26.8 50.4 5.0 0.8 2634
3 - Schwelgas 17.3 0. 8 2.4 485 6.2 o, 8 2710
J;-——Bz'oducer-———ﬁr9—-9—3———-—38r9——-‘7~l'—i‘6'———46'2

Y544
. Gas .



24006

Fe= " "
be = ™ . -‘s;tugm ', o '72°c
5.— v S Dust Separator - ‘ _.'_68'00 |
6. - Schirelghs : .;"‘- Schwel Zone - ‘ 920¢
Te= v - Tar Separator / o - 849¢
8o - Wlizgas o Blower o 7290
9. - " Inlet to Regenerator

: after addition of 2 atll .

steam, o about - 100°¢

The propertion of Schwelgas and Klargas in V"alzgas is

8o = Klargas 25% and

be = Schwelgas 5%
Therefore, since the Total W'alzgas employed per kg. Briquettes is
1.30 Nm3, there enters the generator ‘per kg ‘treated briquettes ’

a. = 0.325 Nm3 Klargas and
b. - 0 9’75 " Schwelgas. ‘

e R Y e YT 3 8 A e . T O T e

Since in the low—temperature distillation zone of the generator

at a temperature. of 650°C, -the total gas yield is 0.174 NmB/kg ‘
briquettes, theére consequently enters the 10w-temperature distillation
-zone from the. gasification zone 0.975 = 0174 = 0.801 Nm3 Klargas/kg
Briquettes treated. ' This functions-in effect-as a" Spﬁlgas. ‘The total
~quantity-of-Klargas leaving the: -generator!s- gasiflcation zoneig™
therefore ) S :
. 1e85 Nm3' Watergas
093250 Klarand Wlsges

B o 0,801 %" Spulgas

p—— .976 Nm3 / Kga Bnquettes Treated-

t . N oyt

\aistillation of the. briquettes,
be maintamed at. the outlet of the

: l“ependéwomthe*waterf content-of-the briquette' whi
y.15% .and‘thv_‘c olume’ of, Schwelga‘ T
gh-pu Wi




,,,:,,,;,;(,,Gas Generators;»ra, Wesseling Germa ,
Construction and Sup ' 3

i and the Arrangement of the Bric}'- 1]

lan View of" ‘Top. ‘of ‘Regenérators and
ping and- Part:.al Horizontal Sections

[ thmugh the Regenerator‘ Brick-Wor ‘
L Pmtsch—Hillebrand Water-Gas Gene 0 ,ors.»

These_vMJ,cro‘fn.lms ‘have been: deposited with the Secretary 6f -
» Interior, “t”rio,r“‘Building, VWashington: 25, D, C. and also With the
1 qgower, London, hngla.nd.






