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Dr,‘o.chﬁsc.~ ‘Laboratory vanoy
T J'l.n' 2 f.;y""-l.g,4-.l. o

The Ramoval of Caroon Bla % and Dust frcm Gases w1th the Oppauer[
; v ; . Sha % f*lvevfa: ,

o In connection with the prOUGQS for tbs manufacturing of acetylene.*
from hydrocarbons ty an *n”fmpl Se combusiion .with oxygen applying a:
‘flame, the problem arose of hLos to libarats the oblained split: sas -
from carbon black.: mﬁ‘iﬂanbevt ‘of carnoﬂ black is; ‘between 100 and ’
500 mg. per. cu..m. It was reguested Lo treat the warm ‘gas nsar its
-dew" p01nt at B09C, .in ordsr to preservo tha water vapors which are
preseént in the gas and which shall tgrutilized for ths folliowing
reaction. of the gas,‘;.e‘;*or +Qé convarsion of - tha cetvlene 1nto
acetones - ’ R

. Phe problem was solved by an: a“rﬁhgc' ny whz_@mﬁs f511ed w1th T
"a packing material (c¢oke or pumins stonc) and through which the gas' to
bg purified ig' passei. .The packxnv—wh“ h_;cs*:vﬁ the. carbon’ black-is ..
‘continuously discharged at whe bYottom ¢f bhe. haft,'rafreshéd‘and‘fédf
in at the top of the spparatus. Eipcriments of diifarent scale carried
out with the filter prcvad Lis auq'tdhxl ity, The sane.design ctmld bc
successfully employsd s'or thie purificaticon of sr-lL ‘gases whlch,
originated from the spiitiing 2% coku oven gis~L7 means of oxygen

_using a shaft kiln and 2 nickel catal ysuo Jince “the ‘gxpetriments”
have been. fifiished ‘god siuss LEe sa=ft filtevs, will bs . emplcyed for
commnrcial purposes it SOOAS.uﬁpVOP ro to cwbmit a dotailed report
of the expgriments. Dipl. Trg., aAltsiacit was in charge of the design-.
and _ths construction of the £ils5 r. Dr -Barthélome and Dry Moritz
contributed~to the perforaancc of the experiments.. .Ths author is—
"indsbted to chisf gnginesr Lawps for ho;oful advAco.

— . TABLE CF COKNTENTS, ‘ L= T e
‘1, -Sumnary S T o . ?%ge 1
2., Known purificetion msthods C Lo ThLe
a) watsr wash, Tu“lSJn'W“Shﬁr , o B
b) cotton bas fi¢T'rs- T e e o
“¢)electric procinitation, Iurgi pro"ass
d) dust chamtors, OMU‘uL of pAckod containers

3, Dcvelopment and resulis of tho Jopausr Shafs filtor: | Page 3 .
a) axperinents app) yiag an-cutput of 14 m“’h :
. b) _ b %200 mﬁ/q
P v it ] " 13,050 /P
hd) ’Troshinr and tr: nsporﬁutinn of taie pazicins material
Bi¥edele}s!

)‘Expﬂrim' t° wilth shs aim ©o serarcitc tae ¢
blazlkr from thn wascr o

i.  Alroady constructcd pianbte 2and plants urder construction Page 8
a) " Shaft Pile:r OQppau €48 : R
~b) Saargas spllbting planf Op, 621,
el Idnz. planteser o O
d) Waldanburg piant — 0
. e) deydebrock plant ) S
~ B« Adaptability-of- thﬂ filter Pago 9
Summaxry . .
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Known purlficatlon Metuo

Experiments were mhae;'
by means of known methods, S
problem ths~ ‘results will ‘be meutzon d.
‘out with: the: following Syoes: oL gas
,l) 'Split gas from ‘acetyle raers. it o
=:2) Split.gas ‘which was o. T3 whan hvarocarbons conualnlng gases e
. ...owere.subjected to an- “incomplave combustion by a deficiency .of dirm -°
or oxygen. ' The. burned’ gages: all irm 'te1V,’ed ‘over. a’nickel
‘catalyst at-temperaturss 0 =TRUCAC to obtain a gas mix-‘
ture ‘free from’ hvdrocazr 3 wizieh’ gc“vns foe*qyntheqls pUTPOSES.
Both of ‘the two' gases ceniained JOu $o. 500 mg/m ot ‘carbon ‘Blacka i
The carbon black of %he. zéalylis sne SELlit i EAs centalns ‘highor amounts: of
empyréeunatic: substansss whick 2indeY the wettlag aus. Lo a-more rapid o
“cooling of the gascs,. wh Poas . oho: "3 “bon vlack.of “the %Vntbe31s gas"f,f
is of a graphltlc ¢ natn Thﬁ»ﬁém oeal of bct; tinds of c2 bon black S
was ‘equally difficuit. : ; \ :

a’) Water. wash, Thaisen- scruc?e : g_:~ NI R ' R
By scrubbing with water it wes po ,esibl tb'ethact«th.-oo 286 partlcles
. of the-carbon black buv a5 least 13 O me.';er‘m' offthe.a i,sl able -
carbon black romained in the guse : Has .a bsiter offilciency
than cold. The best eff;c;ercy is “if the waten is ‘carsfully;
“distributed’ 1n the gas by ifijsctinz iy h7‘nean¢'ﬁj ! ckééets. AT
-—ths same tlme, the gaslshou;d e o csled ¢ausing a nr:tl 1 -condonsation |
of ‘the water vapors which are press nt in-tns gas. @it aL gh amounts of .
carbon black prescent in the gas:- :

| Lpreiro: i wifh no water is .
rscomnended. For the final purificntion; Thoise 3nars were employed.
Two Theisen-washers wsré corngcied in_series;'. > outpuu was approxs.
80 m¥ per hour of. gas, SP"uOu‘v H?s‘)”“fOlmu“ ?v means of 'hot water:
near the dew point . of the gas. e caxuent ¢ zrbon -black in the
gas after thz~ -first washer v BC-T0 mg. a;Ler the second ona 10-20 =
Ag-Per.CU. M. AD additionagf ‘N kal® to ‘faciiitats the wetting of the
‘carbon black particles did not imgrove the purifying effoct. The’
afficiency of a Thflsenw~w1snfr 1s unsaulschtory and 1ts power con~
suniption is too highe.

'b) Bag-filter ;
4 bag (made of wool? cotton?) 15 cm. widd_and 2.50 m. :I_on'r was’
.inscrted into 2 small Tinter ooA and “167mY por hour acatVIeno spllt
gas at a te smperaturc of €L-IONMS. wus ‘passed~tHrough the filter. The
Jew-point of ths gas w23 £3° ha purlfylna effect was wery good

(not mors than 1 mr. o7 canlan binck in the treated gas), but the
jurablllty of thg b g Aid oot cxeced 8-14 days. Experiments which
nare ¢cirried out: in tha n:::\ru'~ Tootery or Pwtmcburg showad that the
1igh water vapor contsn®t of 1bo .58 was “bepﬂnerer for a coartain

icgree of hydrolysis of Thaes (b(1+cn?\ Tns axpsriments wero
therefore .abandoncd bacause as S0 bE 1hvosslb1n to purify gas
sontnining water vapor Uy @uan: ~T.bag filters. 3t as shown later on,
:ven 1f dry and cooled gasss ars pUIlLled the tag-filters ars inferlor
;0 ‘tho shaft-filters with respsct to the space rnqu1re‘ dnd to tha
ns%alletion costs. , ) » ( ST

c -
Jectric precipitation, Lurgi process | - IR e T
acstions concerning the cluctric precipitation wers  discussed with tho
urgi staff at Frankfort.. iurgi submitted an offur for the purification
£ 4700 .cu. m. gas * wator vapor. According to rccommnndqtiOns madae by

4
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"the-Lurglfexperts 1% 70'1;”
the dew polnt of tha gﬂs

WItb watpr._ Lurgi
-would ‘bs.-obtain=
‘abln and proposed to’ Qarnj nut *4 L SCle é 535 Due’ to! the | -
‘inveéstment costs’ which wa e, Suppo AT T6 amont 5 000-40 OOO RM i
we decided to abandon tho electric mcthod, ““"'. el ,;ﬂ; 
‘@) Dust’ chambers, outputs. of packed containors *."' T ' -
TAt Oppau’ ‘gas purlflcntlon is alrcady carrict ouv by the appllcation of -
the '$0’ callod Maust chambars™ jisSt befors’ »Lu:L-coal-desulﬁurlzation. =
Table #1: contains figures of: tho. output of the dust chambsers -and’ for
other .packed contalners. Tha. removal.of ‘carbon black and dust. ig-
better with smaller partlcle sizes of packing: and with lower gas:
,velocltles. ‘Dust ‘chambzrs. ‘ars-not. sultable: for.-the extraction’of = -
carbon black becauss taey ars: 500 suscnptible to choking. The 'dust:
contént of the ingoing gas should not be higher than 5-10'mgi per cu.
‘1. Supposing such-conditions are. avullaolo, the dust ‘chambsrs can be

.operated for Y ycar aftvr whlch tlme they must be unpacked and re=-
filled.. T . L .

3. Devaiopﬁﬁnt and’ Results of . the Oppau Shaft Fllter s _
T The maln reason for the devolopmmnt of a shaft- fllter was to usg

iischargod contlnously and could Be 11bﬂrat»d fromAthe“carbon black,
In ordsr to obtain a reasondblc commsrcial apparatus the output had to
© 20 substantially enlargsd. The helght of the purifying layer had: to
>e increased and a largsr particle size of ths packing had to-be.wmsed.
The operation’data of the Oppau ‘shaft filter ars represcented by the .
~owest row of the table: It is to be observed that thoy are still
.nferior to the output of catalyst*furnaces, but are almost equal to
'ihé f-coal=absorbers. .
a)  Experiments. carried out on a’ scale of 14 cni m, per hour
-*he first ‘experiments wers carried out with an ontput of 20 cu. m./h .
cectylene, split-gas. Picturc #1l represents the design of the filter,
‘he diametor:of the filter was 250 mam.,the height Sm.  Near the gas
‘ntrance, the packing slidses_through . a funnsl which is equrpped ‘with
5 mme w1d° slits into.the convsyor screw by means of which it is dis-
sharged. Pressurc taps wers arranged in distances from 50 to 50 em.
sic% in order Lo control the pressure loss of the packing. Tabla
2 represents the results of.soms tests which wero carrlad outb, w1th
mmics packlngs of differsnt SIAe, -

S Table #2- - . a
ize of the pumice o Output—cv. m.ﬁng Mz, carponvﬁlack _
" packing rm. L R ~ .por m* treated gas.
12415 T 780 - | . 36
10-12 T T ~ 780 17 -
6-8 : . 780 20 A
36 375 R ’ T4 :

hc best run whlch was cqrried out with 'the 6~8 mm. size of thn pack~
ng resultod in unsatisfactory purification effect because condensed
Jt“r influenced ths propsr performance of the test. -Ths output was
“sduced for the last test., Pilcture #2 ' ropresents thé curve of ths
~eassure-1osis _An ircraase “of the pressurc loss could bo_obsenved-oniy

=



- GAS OUTLET

GAS )'NLET -——>' ‘

TEST. FILTER  OR462 ~ PIGTURE || :
- CROSS SEGTION OF THE SHAFT— 0.049 SQM.
GAS OUTPUT - 14°CU. M./HR.

“PACKING: PUMICE=— 36 MM.

EPH. -3/2 1/47.
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“resistunce . :

8N in the
_ ciian she Ty was“continously
iojmngSS”WﬁfBAtrbatedi*wAftOtal ”
(iitex por 1,000 cu. m. of gas
“ﬂ‘cu§3maféarbonjbla¢ka
1 400-500 mg. pepr -

‘Jinfpbe»10Westfpart_cf”“”aﬁsh‘
upperp!part of the Tay 2
'operatadpfcffélﬁﬂhours;whu
~of 130 liters pumice zor
“wa. 8 .discharged.  The
,GCcQSiOpally*tne¢carb_ welasic oontent was as
‘;cu;'m;!‘The@dischargé)of:thegsyant.pumice[was'regulatéd:inUSuch-éfh,:;;»
';manngr,that;theetotalgprésSurslloss;of{the“ghaﬂt did'notQaicggdiZOOfmm.
"waﬁer’column.v«Theffinishad»gasﬂcoptained14ymg,;perkcu5,m,:carbon;;;#;#:
black; the output was 260 cu. m. as per m* per hour corrssponding to
.f375’cu.-m.~gas-+4waterfvaporvperxm;fperlhour-iiTha-ggw;poiﬁtgquﬁhe“,k

a.

- gas was 70°C. - .

b) Expeﬁ{;ents,carriad“out'onga'scale'of'SOO'cu,ml'par»hour
o v 1 0 ,_designedfand.cqnstrucé
ted. (Picturs 3) The'filter{was‘equipped'ﬁ.th aishaking?grate‘(Picturp :
3a) which causes the packing to descendLuqiformly_through the shaft -
‘and is{diséh&rgéd‘tn'a~counter current flow to the .gas. Synthesis gas"
~contalning carbon blackfwhich‘was?free;from hydrocarbqu"wggﬂ;gfseqwfoxi;w
. the experiment.  The:regsults- of-thetest are represan ted by table 3, -
~“The following conclusions. can be drawn' from the experiments: .

A SHaft‘with a‘cro#ﬁ;sectioh;of:0.48fm?jwa

1. The purifying effect of coke , 1an th
- pumice 3-6mm. - The used coke\Wasvfluchgke from the Qppaii~gas "

‘ factory. -It is important that the coks fraction 2-8mm. contains
a_high‘prh@ghtpvopofti&néoﬁaf&ﬁéamaﬁérﬁam)(2-5mm). Sono
-2, " The -less carbon black in thé raw 8as, the less carbon black in -

- the finished gas. 1In ordsr to obtain results depending on the =
' carbon black concentration of the raw gas, experiment 6 was

gas. Under those conditions the filter‘'had reached the limits
of its efficiency. It is therefore recommended -to apply a i
pre-scrubbing of the gas’ if ‘'such high carbon black contents
mst .be removed. The consumption of the packing per 1000 cu., m.

o A - - 1 4
and: 5 with 7 and -8)." The higher thé carbon black contept-of.
the raw gas the higher the specific consumption of the packing.
(Compare-the eéxperiments 6,7, and 8)'Th§_res;stanca_Qf the .0 7
filter.during the course of the expsriment vwas approx. 30Q nm,
water column against 120 mm. before the test was started. The
discharge of the spent packing was,regulated_in'suqh‘g mannar -

' that a resistance of 500 ‘mm. was obtaineds = . B B

It was found out hy trial that a carbon black contéent of the
finished gas of & mg/m“ was harimlaess whereby it must be mentioned
shat all’ figures are based on dry gas under normal conditiong, the
actual content is ‘therefore lower. In order to investigate whieh"
amoants of carbon black in the finished are permissible; the'purifieq
ga3 was led through a CO-convertsr (trown oxids catalyst) whereby the
rasistance and’ conversion efficiency ware determined. Ths rosults of
1 3 months test run apre reprssented by plcturs ‘4, ~Sinca‘the»exper1man
nents~were carried out in connection with other experimental work a
aniform operation was impossible. -Tha plant had to be sghut down sov
39veral times or the conditidns of the vpreduection of synthesis gasg
vere changed. ; Picture #4 represents tho actual operating time of the
reactor; shut down periods are not wrecorded.. . . B
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f‘est #

‘emperature °C.

. m. gas psr h-  ‘;'25g7fl;é55A",‘ééd,ﬁifzzsi}ﬂ;226‘;V,215¥ f1
. AN R S L e
Ju. m. gas and - 350 360 250 300 . 3L0 310
ater. vapor pfr h R R B RESCEE

,)u‘ m.' gas and’ wa er ”)‘730»’ﬂﬂ750.[f s2o"-;'ézs,v' 650 -f}65§ﬁ'
7apor: per h: per m " i R B T

'lqrbon black content 20_200 ‘so;zbof 3001500+ . ”,500,-@170-3591
-hlet mg/cu.. mel L. 3500 ol e

‘/aﬁﬁag“mack crbntor}ta s '5'--'6'

utlet mg/cu.n-
“acking

Size mn.
“otal consumption - 800 . 1470 1550 - 3495 107070 990 - -,
o of the packing . o o g ST o ¥
'”‘ackinrr consumption Looav oz 2l 106 40 = 32
ply: 2 IQQO.cu.wml gas - S RN T s

i

‘est carried out hours 192" 240 290 154 ' 120"  1as



FIRE GLAY—6-I0MM.

BORON OXIDE

FIRE GLAY-6-10 M M.

N o6 CONVERTER OP 462,
| OUTRUT 340 CU.M. GAS AND WATER VAPOR PFR HOUR.

2700 CU_M. GAS AND WATER JAPORPER SG. M
6,300 AGTUAL Cu.M. PER SQ.M. - ‘
_PICTURE . & '

EPH -~ 3/21/47
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Sl T Cok 8- moes efficient than ..
:pumice£W1thaa“particle;sr 6. mi. ~Tha pumice packing shows:
Hsomehimes.chaiderablefvar;,:ignsmin its purifying efficiency whieh
however'can be gartly traccd back to operating failures, The reacter.
~does not-show-any increass of .ts: resistance during the. entire course;
ﬁdfpthe:axparimantsg’*Even%iritheﬁresiatance'1ncféasaswvery;sligh$1y*;;*

Coks with a particrs

~with a~higher]cnrbonfblack{cqntentrdfﬁthexiﬁlet'gas, the normal ' " ¢
~reslstance is regained afteor shor riod of § ndicating  th
‘the - deposited carbon black:: removed by the gas which passes: through
“the reactor. Howevsr we did not succeed in determining consigerable
amounts of carbon-black in the gas leaving the reactor, ®hg Qo= " =~ . ',
“conventen;isfshownipy1picturéﬁ#5;f]ItfraprsééﬁtschevfirStglayer;df a’
'?normal-furnace,f'We,invesbigatedlygairatejof~cqhversion“in'prdervtamﬁ,Av
find -out whether the deposited carbon-black leads to any deterioration
‘of ' the catalyst. The conversion rate is-indicated by the‘increase-of.
the temperature .of the gas during its passags through thé first bBed of
the furnace. . As the curve shows, theﬁtempergture'incraaéehréma;ns as
high as 400C. during the entire course of the experiment.. "Fhd inlet
‘temperature. of the gas was slowly increased from 360 to 380°C, Such .
an-incrsase would bs normal for a brown: oxide. ~catalystand.is-.caused. .-
by a slight poisening by sulfur compounds. Furthermore the cafalyst
was badly abused by the numerous shutdown periods of the -plant, -

o) Experiments éarried out on & scalo of 11,000 cu. m, par . hour
. The first commercial dpplication of the shaft-filter was the )
purification of hydrocarbon’fres synthesis gas (hydrocarbon synthasis
gas plant’ Oppau 640} which was obtained by the conversion of lhydro-
carbon~containing gaszs with oxygen using a rickel catalyst and apply-
ing temperatures.of 1000°C. Picturc #6 shows the dgsign of the filter -
used. '‘Two cylindrical filters, cach having a .diameter of 3-.-meters were
operated with a  ‘parallel gas flow. The shaking grate was moved by~
means- of an oil filled pressure cylinder. Tho numbsr of strokes is
controlled by.an elsctrically driven clock. The spent coke was dis-
charged into ‘the cone and frcm there intothe storage bin. Since cons
‘and bin are always fiiled with water, a rough- separation of carbon .
black and coke takes place already. As soon-as the bin is filled up
Xhe connecting gate valve bstwoen conc and bin wasclossed and the coke
was flushed by means of water through 4 pipe and fed to a-sieve which v .
was situatod at the top of ths shaft and which separated the coke from-
the water. . The coke slid down into the filter shaft, whereas the
water left the apparatus. A further separation of ths coks takes
place during thoe flushing period. _The carbon -black is partly disehar
charged with the flushing water, partly by.a second water Tlow which
carrics away the carbon black floating in the cone underneath ths
.-grate. Details of the washing process and of the movement of the coks
will be doscribded in the following paragraph, o AR
Bofore- operating the TilLers some oxperiments wore carried out
in order to determino the ges volum9 which could. be blown through the
shaf't without hindsring the discharze of the coke. Pilcture #7 ropre-
sents tho result of the sxperiments, A& normal discharke of th% coke
can be-maintained up to an output of 850-1000 cu. m., gas par m® cross
saction., As soon as 1,150 cu.. ni., per m® arc blown in, the gas will
block up the coke in the slots just abecve the dlscharging blades
proventing a propor. giiding ofi the coke into the bin. _Tho dischargod
coke quantities decrsass at those and hicher gas _yvolumes nnd are

L = 7 e

Lar=from test-t0 tosts  Picture #7 reprosents in a second scale -
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the gas velocities which can e four¢ in the sicts betwzen'the grate
'bars"abOVthhﬂVdiéchargaﬁblﬂiﬁ4.~3With\ﬁhcsa7pr01iMinary_cxperimantgfw
“completod tha.filterg‘warctpgy,intd}cperationzomgloying'gnfoutputfq.J’
800" cu. m, gas per m” ciiss stction of the' shaft based on a tempera=. .
ture : of '2500,.3‘ “Table: 4 i SSOI‘.]S data’v‘Of;*phé" test orun, v
L L Comparing the resaiys

FEEEE I Ja
e #ith those of the ‘smaller filters it'can '
.29 easily observed-that ks afficiency:of the filter has increaged . i -
Eromﬁenléiéﬁmént't0ven1;:gemunt.f-Employing*thefsmaiiest~type;fthessﬁ 3 .
content of carbon=black wbigh §§mainad\inTthe;purifiedigaS”Wast4£mg./h;u_
applying ran_output of 373 mﬂ/m.,qwhereas 1t'was;po$§ible*to'come.down .
to 1 mge /me carbon blaalk emplbying;the{large.filteps;and an-output ..
which was twice as high as-bsfore. = *- B L T A e
" Picture 8 represents. ths pressure loss, deponding on the height
of the filtering bed. Ourvs #1 shows tie.pressure loss of the filter
at the start of the exvurimcnt. ‘The,veldcity_of’tha~cdke’discharge;' ;
.was regulated in such a manmers that ‘the resistance during the operation
pas as 2% times.as high os at the start of the exps¥iments: It can by .
_observéd.from the curiss vhat the resistance is mostly due to the lower
parts of the bed which. ars cririched with carbon black, whereas almost:- :
Do pressurs-increase. can ‘be observod in the higher parts of. the bad .- . ...
Twhere the gas " I§ hear 1§ prrificd from the carbon black.  The curves —
;8how very easily whetihisr the filter was propefly operated and whether
the canhoq,black‘extraction.ia'satisfactory. With a resistance too
~high in the middle and upper sections of the filtef,'the discharge of
“the packing mist bs incroased. It is very important to determins very.
carefully the resistance of the filter at the beginning of the operation.
and-to reduce all..changes of the resistance to a uniform scala which .- -
are duo. to volume, pressure and temperature. Ib was obsaerved that S
with high carbon black contents of the inlet -gag which cause a_highar ...
coke dischargg, the increase of tho resistance of the lower section
will bo higher; whereas with a smaller carbon black content the middle -
soctions of the filter are a little more responsible for the purifying
rjffcct. L " : o - o . LT - . . .

i)} Refreshmont. and movemsnt of the packing e
From the beginning it was intended to rofresh and move the -

sacking without comihg. in contact with the aip, Originally a. bucket
3levator was provided for the movement of the packing, but since .the
quantity of the packing material to be moved per hour was véry small .
-15 secwnd mors simple to 1ift' the material by means of water. .The
22%3liag spead of pumics and. coke in water was determined to bs 3 cm, -
25 s2¢., howovwsr spesds of 11 cms per sec¢s were also found.  If a
gater fliow is appiied to 1ift the material, its velocity must be
Agher thar the debermined values of the settling speed of .the material

5> te 1ifted. On tho.other hand precautions must ba ‘taken that the
vonconvration of . the aaterial to be l1lifted iIs not too high in order

£> pravont chexiag op blocking. of ths feed pipe. The velocity of the
dater in the fegd pips is prefoerably 58«80 cm. per sec. according to

M cxprorimants,  ir order to bs able to control the conegntration of

w12 panlkddg aaterial in the lifting liquid, one part of the  flushing

muor wag injgoctsd at she top of the bin {overshot water) and the rest

'Lota ~ublet of the Tuin (undezshot wator) in order to dilute the -

txdave (Compi'firurs ). Tho proportion of both wator _volumds depends -

n tas drainlng cindlsions cf tho water from the bin. .In most cases,

: paris wera injecied at bﬁeatopiand~onefpart.at»thavoutlbt.of_gha.hinyw~
=mploying such canditisrs=T i dwd m soof-wator will holst 0.540.4 cus my
»f.packing matorisl. -Scme operatibg-data are representod by tablo #5%
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fJCﬁbss”Séctioh,of:th
Output . ,

- Output ‘based on the cross section . Fape

" Goke conmsumption s U 38 Tiien pen 1900 ‘cu’ mi, gas-

Cokeoutput -. | - _ ‘. I . v- . 831 l.’.tarpor hro . i ~ i
Volume of "the bin - o o Lo my L e

© Time- necessary to Pill ‘thg ni 24000 .48 'hré

T T L LT e ;_*83-7;Q.7 il

Diamdter of the fasd pire . somge
Hater consumption - T 15 mS/ /v

“Quantity of the hoisted eccks 15 x 0,35 = 5.25m%/hr; -
Time raquired to empiy the nin. - - o ohe 46-minutes

In’order to separatclthe,CarbqublackwfrbmAtha,packing material a.-
3imple whirling of tbre packing mxierial'in the water 1s adequatey’ )
Some carbon blaclk hewsvny will stiek to the surfaco. of the ‘packing .=~
naterial-but-thoss quantitics dre hHarmless becanss they will stick to.
;the moist packing and will not e transferred into. the .gas when it is
Ted:to the Ffilter shdfs. Numerous experiments were made with the 0.049
and 0.49 m® filters to sgparate the carbon black from the packing:
vithout discharging and mcving it with the aim to avold the shaking
arrangemont and to. cperate two vessels, one of which:extracts tha.
zarbon black whercss %hs ssennd is flushed by water.—All such experi-.
nents failed,  Evan if.%tho carbor black concentration of the pvacking
Ls very high a complcisly clear water will be drained off unless ths

Jacking 1s whirled or moved, - R S
Furthermore it wss tried to abandon- ths bin underneath the -shaft
filter ard to draw off .a mixture -of water and packing material from

she cone by means.of a canal pump (diaphragm pump-%) which also- takes .
iare of the lifting of the packing materiali The éxpeoriments failed
lue to ths abrasion:to which the packing was subjedted during its.
oassage through the pump. = - - ‘ , 2 L

1) Bancrimonts with the aim to separate the éabbon black from the water
in all eases cf a water shortago, it will Be necessary to liberate
sre wante water from the carbon black in order to be able to recircu®
ate she refroshsa watar., It is advisable to opefate the filters in
‘et aomeoner that o minimum of waste water of a high carbon black.
wrsIneracion must to trsated. It may be desirable also to recirculate
he eorton Diack conbaining water over a cooling tower and to draw off -
con g ayeie a side -stocam which is filterod. It is thsn possible to
~orices 3iigntly the carbon black concentration of the cycle and to
roewt U She stda-steam at a point of higher concentration in order to
Ltoin o @dzturs which can be filtered., Even if that method is om= .
~C7u 2. Sao carborn-Diack concentration will be so low that it is
¢za3tds to apply a rotary drum. filter, Numerous tosts employing
trl Yrancsces were carried out in-order to deotermine their output.
A2 € econtrias tho data of the tests and picturs 9 represents the
2t of vhe Tilteriug process. ) : . e
cn blachk crigirating from acetylent-split gas is easier to .
'~ iban thes from synthesis gas_bocause the former is not go

= vﬂﬁﬁuVOngiEti§%im§Q§§iQ;ﬁ%tD"P?UUgﬁiZG—H_ﬂiffﬁﬁgﬁfﬁt‘

@ aakied oya2.
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'~§;piThe output of. the' fllter docreases vory r%pﬂdly frcm.anﬁinhtially'
- high value- to the. ‘small-one of 50 1iter ful /nr.v The. lattar .
1mainta1nad constant over 8- long porlod of tlm6‘ fTﬁw_

B Tho 1ncrease of the applled prossure does not rnsu]t in & rcmark e
"Q;able increa se of the: output of the’ fllter. Anparsrtuy the de=-

posited- carbon black layer is more: highly compraQSCo By thel

o higher prosxuro, thus enlarging the res13tancc OF the fllter

o _agalnst the, flow ‘of the’ liquid. : ; :

.1The describod experlments should be usod only as’ hlnts in designlng

A flltor press. SRET o v : . .

e

A Constructnd plants and plants undcr uonstruction E .
- “The commercial application of the shaft<filtsr is intended for-'
use in ‘sdveral -pldnts. - Table 7 shows the different plants and their
‘outputs,. Only thn first of the. listod plqnts nas baen alroady put in
- oporations .
a) Shaft-filter Oppau 648 - : : ‘ : e
i 06 cylindrical filters: ﬁach having a. dlamoter of. 3 meters: have N
been built at the Oppau plante  Two of them are opnrated with hydro“
_carbon frés synthesis gas,. wharcas the romaining &.'are. supposed to . .-
_purify acetyleny split gas.” The cylindrical form has bsan sslscted L
. because it is simpls to manufacture.  Details of thﬂ fllter are: Teprise ..
prasonted by paragraph 24 and plcturo #6., “

b Spllttlng-plant for“Saargas“ Oppau 631 ' I
Compara picture.10. By conversion of” msthane and a. following =
convorsion of carbon monoxide it is intended to produce nitrogen- \
.synthesis-gas. Between tho two steps the carbon black must bs sopar-
_ated from the gas (tewmperature 730C., saturatoed with water vapor) to
such an cxtont that the following CO-conversion process can be opor-'
- atod without any difficultics.. Cooling th¢ gas below the déw.point =
will bo proventod in order to be able to use the water vapor of tho -
firskt stop for the sccond step of the: process. With the application
of "cylindrical filtsrs, (diameter 3 m.) 4 filters would havs besn
nacessary for sach methané~-or CO~convsrter respoctivoly. In ordor
. to obtain a simple deosizgn rectangular filters wore omoloysd which
can casily bs consbructed up-te a size of 3 x 9 metars (25 m .
filtering cross goction) with respect to the construction, sizo -and
drive of thc grats.. In order to sscurc a most uniform discharge and
fesding of the coko the centire cross, ‘section of the shaft was sub-
divided into square arcas (3 X $ meters). Each of those arc oquipped
with a cone, pump, and fged-in screeri. ‘The coke and gas chambers
underneath -and above the grate are not soparated. The grate is sub-
divided into 3.aresas Q1so, which are opserated by a shaft which is
situatcd outside. of the gratc casing and is connected with a cam
shaft. The cam shafts are. lsd into the filter case by mcans of.
gastight stuffing boxss. The drive can bs performsd by means of
compressod air, comprossed oll or motor. The arrangement is carofully
insulﬂtsd. .

¢) Linz-phant | o -

- - -Ths Linz plant is of oxqctly the “samo dosign as tho Oppau 631 .
'nlﬂnt.f;”h D qnt -I's-designed ini-such a mannor ‘that 2. units aro able
£0 TIoAt ThE tobal ) gaS‘vqums. ~Under 1 normal oporating=eonditiond=3 .
‘units are supposed ic L3 oporatsd duc to a lower prossure loss and an
improvnd punixicqtion effnct oausod by a smaller output.




2d0 Naldenburﬂ plant et T TR
s Lethanol 87 ntnefls Fas is pleL@Cd uy tho oF ny
_oven gas at Ehg: I.G. waxdcnburg pl nb.' The ‘gas ‘1s

ureﬂp ‘tha

;vapor._ Threa un1+s are provided twc ‘of them c«n el v
Zoanits: dIG,v

- total gas volume. .Under mormal cperatlﬁg condltl’ »
-supposed to be- operated.  The: Waldnnburg £iz b’wv 1 only2.col s
“per unit- rosulting in’‘a cross ssctional area or £ilters of 17 m

“Iniorder to sccure .an. oqual.’ gas: distrlbutlon orlflccs are arranged 1n
thﬂ .exit pipes of the filter,

.

‘Becausa. .no- settiing pool, was available the q01st1ng water tovether
iith the flushinv water. is united with the cooling water of the gas
35ndensars.. and: recircu’ated over.a cooling towar, With the carbon black

,gpcentrﬂtlon hlgn nough o 31de row is drawn off and led to fllter
JTeS808 .. 1

3). Heydcbrock p‘aﬁ,' B R R : '

. Pidture 12. Two kinds: of" synthesis gas are to be treated. Two
shaft filtors contalning three colls are arrangsed for each gas. ‘In -
addition one filter ‘is.provided for: reserve whlch can tresat cach. gas..

--Yhe-plant;-which-consists- of-5-filters;—can- -beeasily-onlarged-to-12-~

Mlters, The d051~n of the filters.is simllﬂr to that of the Oppau 631
2ilters,. With rusphct “t0 the ¢old gastern climate the basement is made
3f reinforceed conercte which contains all water pilping, conssy feed

~yins, ahd wator snals, thus climinating the othcrw1se nncessary 1nsu-'
\.ation. -

5., Scopa of the upplicq_ion of shqft-flltors .

. TThe,shaft.filter.can b successfully cmployed in all cases where
:arbon black or dust conta 1n1ng—b“sos which simul tanesusly contain =7
dgh - amounts Af woater vapors mist be troated without cocling the £ases.
.ast of tho cxpsriments wore carried oubt near the dew point; it is
ossible howevor to treat superhented gasos olso. zreriments which
‘cre psriormed . at tsmperatures. ¥anging from 400- SOO”Lf weére succassful,.
.. Bag-filter gl ant s (Bzth-~or Tutonsiv~design) can bo employed if.

214 guseg must ‘be Liverated from carbon black and dust. Bag. filter '
'lants have “the advantzage Tthat high purification offect (loss than 1 mg.
2r cu. m,) can be obtained., By the anplicatisn of bag-filters it is

2s3ible £o rocdver a dry end cloon caﬂbon blaciz. The shaft-filter
owever is siupler and safeér. Furthermdrs =6 invastment cost and the

aquired apace of a shafi-fiitor ars Lluss thun thoss of a bag~Tiitsr.
gEATh-fiibur of the Oppau typs has a filtering

large, three colls

sea of 25 m2 ana 2 capas Lty o; 20,00C cu. m. zas por hour. A normal .
3il%er bag has an nﬂa*,‘ 2.2 m~ Aosumiﬁg an output of 17 m3-gas per
-2 and hmzr, one filtor bag wi 1‘ ﬂurnlv 37.5 au. m, g2s por hour.

30 hags in DD“Pﬂ*l“n and 200 mory wihich ara justi in the rofrashing
2PL0G earredpond with one shafv-€ilter. In psriods ranging from 6-10
tates the go. flow mass bL chardz3d and a-filtcer group must ba flushed,
16 ks B by troatisc arazt be dry and no wotar-wvepor condonsation

10 oncur, ofherwlsc thoe bags would be sposiled. The lifetime of

1e, bogza iy W*m*t,i if snrrosive gases rmst be purified, The above
mﬁnb*fnnu .considsraticns led to tio docision to omploy the shaft filters

von’ £o Sho purificotion’ of cold gases, i.c. for-—the Wﬂldonburg and
1yde vaeL niant.
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. g - - OP 6318 LINZ .
OP.631- | FILTER

LINZ — 3 FILTERS.
.. CROSSECTION AREA OF SHAFT: 255Q.M

PICTURE 10

EPH=3/17/47 . . .




B G 50 o N 0 L B

v

SHAFT FILTER PLANT—WALDENBURG
.7 ~GUTPUT 26,000 GU.M. /HR.SYNTHESIS GAS (5% 1ATM.)
__ 3 FILTERS-2 GELLS EACH. ;

. (2 FILTERS OPERATING, | FILTER RESERVE)
. GROSS SEGTIONAREA OF DRAFT-175Q. M.

PICTURE H

E.PH—3/17/47
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