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"Application of Disintegratbrs"for‘tﬁé,Extraction of HpS from Gases
7 by Méans of Alkazid-solution’ | . , G ma T ’

In the'early days of .the development of the Alkazid process, it
was experisnced that Hp3 is more rapidly abssrbed by the Alkazid .
" solution than COs. -But despite the differsnce of ths velocity with
which the gases - are absorbed, it is not possible to extract. chiefly
HoS: from Hpd and COz-containing gases by the application of packed .
“scrubbars Raschig-Fing-packing) and Alkazid solutiocn .as an absorbing
agort. In ordsr to sscure the desired purification of the gases from
Hgs, such a long poriod of contacting time betweon gas and—solution
mist be maintained that larger-volumes of CO» ars extracted also,  In’.
~ the. ovgrags, during tns purification of hy&ﬁ%genation;return—gases
by means: of scrubbers, with.every 100 parts of H5S, 60 parts of CO
arc excracted -simultancouslye. Tha absorptiveness of the solution -Is
“bat partly utilized for ths HoS-extraction, o

—~"In connsction with other experiments,when the solution-és a

" posult of overloading of tae scrubber had bocoms foaming, it was

observed that the dbsorbing velocity of the solution for H2S could be
‘increascd many. times if the solution was widsly spread offar a large .
‘gnrfaca area and brought into an sxtremely intimate contact with the
gas to bg scrubbsd, The doscribod observations seemod to indicate
 Zhat the desired better utilization of the absorptivensss of the .
solution against HpS could be -reachsd if such scrubbing devices are
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cmployed whlch 'sgeure the sbortcst contact tlme of thﬁ gas w.thcthev
-widoly.disperssd solution. 4t firvst preparations ‘wers made td: sxtracﬁ
“-the=gases by-means—ol~anwabtomized: Eo B VB e s e e it wWos almost. oo
“rimpossible: to- supply nozzles: which had sugh-a 1argc capacity as . re
“quired, it: was dBCld‘d to amploy disintegraton;for thD intendnd P
experlmonts. ~~~~~ A R
S A normal aochockf d131ntagr°tor, 600 x 250 mm, was mounted (voluma L
TUof the cage 100 }iters) which was opcrated in ‘the. normal“Way with '
“refreshed solutionsand crude -zas... The" results, which are rcoresantod
by tabls -1, show that . sven if no ‘satisfactory oxtraction was Ubtalnndv
(column 4, a high st absorptlon coulad: beﬂrnallged (eolumn:11).. 'The
‘most important observation was that by the- application of ‘a dlsintew
‘grator no €Oy .was extracted. from the gas.: It could be expected that®
Lwith ‘a smailar gas- volume . td.be “treated. or by operatlnc the-disin-
“tagrators -in ss*loa, a high HZS-conccntration in ths spnnt solution
and an-efficient HpS oxtraction would be. obtainabls. : N> bettar results-
:‘could be ‘obtained. by operating packsd- scrabbers ‘in ssriss. Tho-
-~ concentration of the solubtisn was always kept ‘constant, whersas t
~C0g abgorption of tns golution was. inereased. " It happened sometimes
that' the. prov;ous’y absorbed dbs was. rnnaved by the fdllow1ng -absorptio
- ofC0o.
: %he ‘aim of the follow¢ng expﬂrimnn* was: ta prove that unlike &:
scrubber, a disintegrator was able to incrcass the HoS content of"a
solution which had ﬂlrnady been "saturated during its- passage through
—arserubbery A dlSlnt"g"Jtor‘was ‘operated witu a solutlon ‘which hagd™
already beon- saturated in a:scrubbsr and crude gas'was fed to tha
“apparatus. . Table“z contains the results of thHé experiments. It is
ea sily seen that 'a further saturation of the solution took plaesy
Comparing . columns 9 and 12, it can-be dsdrved that Quring its- passage .
- through the disintegrator the Ho8~-gas valuc increassd from 12-14 to Lt
" 17-21 indieating an_incrcase . oL 5-7 m® HoS-por 1 cu. m. ofr the applicd
solution. . The ?28 content of tho hydrogénation gas was 51nultanoously”
reduced, No confidarable volumes of C02 wore ¢xtractsd. :
Ths disintcgrauor was arranged in“such g mannsr that it provided
for a prJtroatﬂ nt of gascs before thue "North" :scrubber.. The' gas was
- fed to the »Lntnc“atcr and- then to ths f0117W1n¢ scrubbsr “whereas
tho: agluulon, iuprln" a. countercurrﬂnt flow, was pumpsd over. thé
serubbsr and then fed to.thée disintegrator. the application of
“thas mothad it was now possible to treﬂt 1,400 ms hydrogenation-gas
insherd on tqn 1r‘rf‘vJ.oucly ex tractcd 1,100 mS. The" HeS content of the
citanctod gas was 7<8°g/me.. The test was run for &-days, She rosvits
o*a*rsd re rapresented’ by, *ablc _#3. Colvmns 11 and 13 shew that the
Ee ‘a P2%ion of the soluticon was about 2.3 to 2.5 md H.3 par nd .
q'_‘,161 higher than that which was obtained in’ tha soufn serunber
‘whica was. snsrawcd undﬂr tne same conditions sxccos THAi ac disinte~
crator was ampinyed. The higher HoS abssrption curreaponds with a
—owur 5O, —"buor tlon for the disincegraior experimcnt. (Comparo
GO Lnre ;/ and ;‘). But. the ahsorptivanes - 22 ths solution is still no
Felizt usaliilzad Tor the H S exercaction dua-te *¢: volums ol GO, which is
ab3drbed Ln bhe final stlge of the grocsas. . - :
h‘aqﬁlw 2 d‘s?ﬁtcgpators wors apariiu® in soeriss wharsby a
-Couﬂ\'*‘ﬂ“”‘bt flow of thie 1llguid and tho gas was- applisd. With such

¢anibhod a gavicfactbery purifiecaotion of.the z£a3 and a c¢onsidorable
SRS .qu“w*loﬂ of tuo salxtlow vca. obtained: Tho HoS absorptibn was:
<€ atgh as 17+20 cu. m. ser 1 mY sdlution ccmpared with 11-13 cu. m.
H23'pcr m® solution when a scerubbor was uscd. (Table 5, col. 11,
t29ls 4) The rzsult was that the hydrovothLon gases wh;ch contained



90-100 g HaS “per ﬁa could be purlfled to 6- g HQS with only 5 S m3' o
“of the sol &tlon whereas 4.6-=4,9 md of ths. solution~w5re required. it
,brlng-downwthemHés—centent—ofwtvfT
usad. ’

gas” to 12-13 gymo ifa scrubbarswasv~«

The spent solution of the alslntegrator nrocess was- separately

reclrculatﬁd. The" strippln~ proczss oconsumed "100 kg. 'steam per.l m 0 L

“‘solutlon which is'the ‘sams: velume as- consumed by the scrubber. process.'~
“Obviously the s'tean consamption decreases- ccrrespondingly wi th thd j
decreasing volume, of the solutions . The:: ‘quan tity of steam which" is;
consumed for: the sxtractism of 1 metric ton of "H_ S-sulfur. amounts to N
'5.25 tons if a scrubber is employed, the’ .COrrasps nding flguro for

f thn d131ntegrqtor nrocbss 1s ‘as low as‘S 75 tons.

’V,;~‘] : ﬂ;f"": L dab1e 1 :
S e s :Exporiments u31ng a rofreshad solution N ‘
i Arrangementé The d;sintegrqtor is oneratod w1th réfreshed’ and crudc g

o HES T ‘COg' . . Gas ‘values ‘0f the Sol

Hy—g“s S0ol.  crude gas finished crude flnlsh*d Before-dis,. bohind a. -
m3/hr. mO/hr. g[@ﬁi gas g/m5 gas % gas % TotuH§810Q§a Mok .HoS . CO;

1 2 3 i e S BT .6 . 7 8 410 11 12 -
31,250f“ 6 . 66.0 . 15 27 4.4 4,0 - = - - 'i‘i'qu¥

1,000 . "5 = 6644 11,8 0 5.3 4.6, 1640 4.8 11.2 2340 12.771:
150007 4 TG0 e L8 T T T AT 6.0 2.5 1135 944 13.4°1;
1,000, .. 3" 7L.0 .0 2504 4.6 4.2 16.7 4,8 11.9 26.4 15.7 1t
1—000’ 2 70,0 . 31,0 .. " 4.3 4.4 5 16.244.3 11.9 28.8 28.85.1°
870 2 71,0 -:156.3 o= - - - = - -

A L Tabls 2 ’

Expcrlments with saturatad solutlon (solutlon ‘has. begn saturated in ;
‘a separate” scrubber)

~Proéedurs: THe disintegrator serves as- initial- st-oxtractor bafore
-the Hy-gas is fed to the sc*ubber "North". ‘The.sAturated solution

- 1s withdrawn from the scrubbsr "South! and transferred to the disin-
tegrator. Ths s crubber "harth“ is operated with a- soparste. cycle va -
the salutlﬂn. S ) -

‘st Hy-gas T 2ol. - "H.S . L Coo Gas values of the Solutio:

2
n Mgd/hr‘ﬂd/Hr. bnforo bohind before behind befors - "~ behind
ir. disintegrator dlSlntegrutor ' the diSlFt”QTJEO; N
o g/m3 g/md % % total HpS' COp Total hab o
& . - — ot
3 5} S 4 ) 6 7 8- - 9 ’O 11 I
LD T ~8.0 34.0 4.6  4.& 29,8 14731 ”5 Chel ic.T1E.
280 & 9,0 - 35.6. 5.1 . 4.8 30.8 15A2v15.6 S4.7 1€,8 14,
L, 280" &,E 2.1 35.1 0 Bl " 5.1 23,8 13.5 15.2 35.4 2001115.
. 1,700, HlE 2.0 358 4.5 4,6 29.0 13.715.3 35.0 19.9.15
; 1000 TC.8 SIS 33.0 © 4.6 4,7 27.0 12.9 14,1 33 0 19.913
: 1.25C 2/0 6.7 42.6 4.9 ° 4.4 °23.5 4.1 14.5 35.2 21.1 14
0 1,250 3.6 €£6.0 20-3 4.8 5.2729,0 14.1 14.9 35.0 £20.1 14
32 L,0C0 4 % 075 43,0 4.6 . 4.6 340 17.4 16

28.8 11.9 1€.9






Gas absorption of ‘the Alkazid solution when 2 disintégrators are
~operated intseriesyii g O e RSTLE SO

‘Test period May 11-27%, 1934 " e
‘est’ Gas’ . Alk..sol. - HZng/hsg_f S C0eB T
No. Vol. mS/h m3/  cruds behind behind crude final .
CoHS/an 11,0062 " gng ‘qisint. disinty gas o gas.
e e TEASS o T @ e e
0 1T 2 -3 i T BR 8 . W%
1.1,500 5.0° 3.3 95.5:°55.1 - 1l.4 4.8 5.2
21,000 3.5 3.5 104.5 47.1 10,9 5.0 5.6 . .o
31,000 3,5 3.5 1111555646 10.9 541 5.5 ° (continued -
47860 3.0 5.5 108.2 48,0 8,7 5.2 5.8 " " below)
5 860 3.0 3.5 95.7.44.8 ° 8.4 5,7 6.2 . .
6 TB70 72,0 3.5 9204 42.6 6.1 6.3 T 6.1

Fon

" Steam ' Temp. of -

7G§é;absdréti%n of*fhé:Alk, s6i¢

‘consunpt-  ‘the sol. - m® gas per m® solution - c
~kg/mS .. at ths entr. R S ‘ :
Alk, sols of the strippsr @ HsS . C0o .
QT 0 s 310 Soal2. .
-120 - L ... 889C, 17,7 - zoro:
100 . . AN 18.8 b
106 89" - - 20.0 o LW
300 Co9o" 20.0 T e
100 . . 8g" L 17.5 SR
100 , _8g" T 17.20 _ 1.0

I

‘The. "Feed-Scrubber" and its' Applicability for the HpS-extraction - - .
from Hydrogenation-return-gases by Means. ofiAlkagid—so;Etion '

If a very short contact time between gas and-Alkazid-solution is
maintained and simultansously the solution is distributed over a very
larse surface area, it is possible to preferentially extractyHgS'from
HoS and COg-containing gases. As shown in a previous report, it was
possible to:absorb 18 m® HpS per 1 md Alkazid solution and-to get a.

_satisfactory purifying effect by the application ‘of disintegrators as
a. scrubbing agent. The Walther-reld scrudber which uses a centrifuge
force for ‘the distribution of the scrubbing liquid was especially

. interesting due tp its low gnergy consunption and- its particular
design...'The desired surface-low time-scrubbing 4s repeated eight-
times by scrubbing groups which opsrate in series. . .

- At first weé tried to construct some centrifugal acting. groups.
But sincs we were -fortunate gnough tc obtain the test .scribbsr from-
ths Feld company;. Es§en, we abandoned ocur sfforts to construct our
own scrubber, The basginning of the intended test runs was delaysd
because it was necessary to repair the pilot scrubbsr before it was
ready: for the experiments. . ) S - :



) foranl obtaLnad rasults.

'\tne bottom ‘tp.its cover ®,160 mns " 3even rotatlng conical frustrums.

‘area- of a group’ which is °praveé by tHe lzquid is frameg by grenn A-v.m
lines (plcturn Z)e Trat ‘pars of the Qprayad area through: whlch thae i

i gas. passes; the scm %

: jtoxpicture.Z»thersca
. scrubblng area is 175 liters.

ié

Th“'lnSlde dlametnr of the SCfubbBr was 800 amy 1ts helght from
‘were arranved ‘at, the axmi. The: trays of ‘liquid iwere fixed ~to the -

plctures 1.56 4 and> sketel 1 show the'design of ths scrubber. The "

‘Q,Walls ‘of! the scrubber, The "sixth 'group from the top was omltted. Th"

“bing area ‘is hatchad (rea"hatchlng
'blng area of a group 1s 25 llters, the total

With "800 7. p.m..of ths " axle, the average perlpheral valocity of

':tnn‘odge ‘of the conicel. frustrum-was 8 m per ssc. The axle of tae -

~ scrubber has a Gigs
~per—nonE,-~whereby-t
. -scoubber. “The signht zroups:.cf fhe pllot wasn r should- dlSperse 2 GOC
‘cv. ‘m. of llquld per four. B )

commerc1a1 SGPLbJPr% can. he-raised or lowered. ¥ 25 mms thus: -alterin
g ..

“thes ‘voluie of ‘the sprayed llquld.a Sincs the pilot washor, was not
’-;equlppea with such an ingtallation,- 'thar volunn of the sprayed 11qu1d

was controlled: by tas révolutlon ‘of " ths axle.-
It 'is to be assumed thst ths ligquid is nowhere near as widely .

"¥dlspersed as in-a disintograitor, but the volume of the dispersed
2 liquid:-is extremsly largg. nCCOPdln? to 1nformatlon recsived from th

Fold ‘Company 90 litzrs

s of

of-1iguid ars Spra yed” psr.sec. por cong if the
5,000 mu.. and an output-of 50 mS liquid.
ral-valacity .equals thdt--6f-the--pilot--

- hijg_ e

Exgerlmsnts B

‘ Hvdrocan sulfldn absorpulon and zasg volums treatbd by thﬂ scrubber

+

Accordinb‘”'w

. ) SlnCC th° time bnrlod dLrlnv which liquid and gas are ‘in intimat
contact is of ‘decisive 1mportance for the HoS-absorption of the sols~

ution”ifl sz- and CO, containing ‘Zases- are- treated, the efficiency o: -

the scrubbsr is datée¥mined for various gas volumss to bs troated

"' {gas-volumss 1, 000 cu. m. por hour). For each gas volumo the minimw

volumz of “the solutlon was detérminsd which was required to purify

" the .gasas to about S z/md HgS. Each test was-‘run over sucha psriod’

—"° A rofreshed solution which was.withdrawn from, the cycle of sy

-systom I of tha commercial. ptant was smployed for the tests. After

enrichaent in the test scrubkber the solution was raturned to systnm :
The solution:togesthsr with that of the commercial system was rsfrosh
in-strippser I° whhroby 100 kg. steam wore consumed psr m® solution.

" of ‘time that-it was made sure that a state of equilibrium was obtain

With a da2termined zas valus of 13-14, the refrsshed solutions were o -

‘gxcellent quality. . If comparisons wmust be made. batwson -the' gas volw
which werc absorbsd in the Fcld scrubber -and thoss which wore observ
in the disintegrator tests), it must b born in mind that by the form
érly usod stripping columns the zas value of the rofreshed solution

.was still 16. To .obtaln propsr rqsults 1-2 points should bc dsducte

from the prosoot HoS concontration or 1- 2 points sust bo addad to th
Taolo 1 repraesents the obtained rss sults. It is casy to bo sasr
that by-a Feld-scrubber very large voluncs of .HpS are absorbed with
simultancous zood purification cffacts. With outputs of 375-750 cu.
gas per hour 17 21 cu. m. HsS ars a bsorbed by 1 md of solution. Tt
HZS absorption in the Fold-Scrubbor is at least as good as that whic

"wfs obtalned by the disintegrator system (18 m3 HZS per 1 m® solutic .
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But thers is. tne blv dlffergnce that the high HZS absorptlon 18- obw. .
tainsd in comblnatlon with a better purification-sffact (3-5 g/mS HQS)
‘than was: observed during the sintegrator tests. (8210 gHZS per. md),

Furthermors  ths. oN3LEY consumpt‘ n.is much less than that ofa’ dis-a‘

1nte°rator.f'ror the purification. of 1,000 mS gas 9°'kwh werc: ‘consumad’
by two. disintegrators operatsd in” sarlos, 2-3 wh by--the-Fold " scrubber—
ioperated in ssrigsy Furthnrmorn table 1. shows that the fdvorables: o
‘condltlons with: réspﬂct to larg absorbed zZas.. volumes .do*not exist 1f
smaller. gas™ ~volume s than 375 m /hr ‘arg:; treated, or 1ifi the’ contact tlmo’
is longer than 1.7 ssc...Gas and solutlon are  in contact over. such.a
long: period of tims that larger vol & ,vﬂf 002 aranabsorbod than HQS.
(See test 1:-and 2 and figur D PO ' S ‘
% “With a.gas output of 1,000 m® per aour a’ satlsfactory purlflcatlo
-effect could _not. baﬂobtalnaaﬂbecause—taﬂ—scrubber~was—overloaded. The -
‘proper volume: of a Feld-scrubber for the  Alkazid desulphurazatlon whlc
‘must be .carefully observed 1s 300 11ters scrubbing volee for. 1 000" m®
‘gas (t 35% per nour). :
‘ 'The .progress of the. ng absorptlon 1nﬂthe ¥arious groups ‘is showr
in table 2 and figure 1.. If the-scrubber:is operated .under favorable
‘Gonditions; the -total. numoe*'of -the" ‘groups- participate in the absorp-
~.tion of the HgS. But up" to 5 ‘groups: did not- partlcipate ‘in. the- HQS
. extraction if smaller .gas volunag-are treated.' Those 5 grodaps which
could .be found at the entrance and exit of the scrubber absorbed, —
fhowever more or less.COo, tbus decrea31nn ‘the volte -of the. solution
“which™is available for the:: tractlon.v Therefore: should a Feld-
L scrubber. be.. operatﬂd WA hhsmgller -gas--volumes-than-it-was. :designed -for.
& more favorable gas absorption value ‘'will be obtained by elimlnatlng
a correspondlng percentags of the: groupo.'

o

ZS—extractwon and COr—CO ent of the Cas

With an’ equwvalp it H9b{9xtract1on the so1ut1ﬂn absorbs more 002
if a Feld-scrubber is ‘applied (20-30% of the extracted HpS), whereas a
d131ntpgrat0r absorits not nore than 5-<10% of the extiracted H,S. 'Since-
in the future-the proportion H,S: Cﬁ? from the present. 1:1 wifl " ‘change
‘to 1:2, the influerce of 3 highsr CUo-centent of the- ‘gas on: the Hps- |
extraction‘of a Feld-=scruhber was L,vnstlﬁﬂted. The experiments wers
carried out in such a manner that COn was. adéed to tno”gas before it = _
“was fed to the scrubber. fqble Sar unUQLus the obtained results. . The
1,8 exrrsction decreasesn _budy sﬁl~htly +f “the-proportion of HpS: COg =17
Bit with s 458300, preporiiva = 1:3, the €D. had a deuerlc“atlnv effec
No sat:sfecfcrj pﬁr'xro ~tion efieot cat;d bw Outalned if ’3 mé Hgo wer
absorh.d by 1 nmd solution, . L

.
- o
L N : '

" Variations in_ *the Axle Qpeed,"ﬁ - ‘ . :
A Loerencs of tus ravowutions 32 the_shaft’ from 300 r.p.m. to
400 r.pem. did not resclt im a better gz abSorption of ths solutlon,
. but the energy consumption was Ywice as oizh as befors (table 3b).
- Bak tha efficisuncy of the 3prcob°v was as good as before when the
nerelaiions wern da reassd £o . 00 r.p.m. The®energy consumption was
dov’ 1.5 kwh ageinst 3 iovh 08fore. The sernex gr consumption of a Esld
serubdor 15 not-mors then 2 kwh- por 1,000 a° gas if hvarcgsnabion-
return gak is aszsulpmrized.
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-+ _yIn-mosticases The solutions’employ

T 85 s

-  §d“for“the experiments~Blter
‘8tripping contained mostly Cogjandﬁoqujsmallfambunts'of{HQS; BB oA
a:¥eld-secrubber is employed which absorbs prsferentiaily HoS such.
‘golutions -will be.obtained after refreshing which contaln more HLS

fthan:Q02;~»In'ofder to make sure‘that-bqually‘gocdfresultS'are'dmtaihé{

,jadditionalfexpgriments,WQfsﬁqarriedfoﬁ;yWith‘SOIutions:from the

wx,

disintegrator cyele which are supposed to contain higher anounts ofi

- HoS. ‘Table. 3c "shows how equally -high abgorption was obtained. If the

“purification effect desreased a little, it must be born.in mivd that

"the,disintégratbr<solitionsiwere‘not#éovhigh;y"réfrEShdd1ﬁhanvtﬁ%:‘ P

uextramelynwell’fefreahed_SOlu;ibns*whicn:Qriginateq‘frdm the ‘large "

' Summary

extraction,

strippers. R RN .
T Employing a Feld-scrubbsr. for the HpSoextraction. of the hydro-' -
genation-return-gases it is possibls to obtain syuslly high HgS~ -7
‘absorption as was axperisncsd drring the diSinthrétor’eXperiments1~»1
The Feld scrubber, howevar. has the advantagse’ cver the disintegratoy-
in that the large volumss of FoS whisn are abssvbed can'be ‘obtgined

with a lowsr energy -corgumphion souiined with a higher effect of .the.

A e e el i i :
o R s Ihen: 280 .l

. - b R S . : Lo T
Eliminating of Difficuliies Incounitored in Using the Alkazid-Process-
Both -of ths Alla,id pilct nlents and %He Gommercial plant showed
almost.ths sams dirficultirs. " The follcwing phenomana wers obsérveds
"1. 'The efficiency of ‘the. Alkazid-solution decrsased substantially
. ~when it was employed for the purificaticn of.coks oven ges,
2. 'Corrosion trouble wis observed at the bottom of.the boiler and in
~ the adjacent fot pipss  and pumps. .. ' ' :

© 3. The snall. Lounz pilot plant which was opsrated with the ssdium sal

of oxyothyl-glycoucall corrodsd very badly after it was again-put 3.
-operation, - ' ) ' ) o

© 4. The deterioration of the efficidney of the AlkaZid‘soLution when

purifying cokc-oven-gas at Heuls can be traced Back Lo tha prasenc
of cyanogen,(CN)z. The cyanogen is suppossd to .roact witi tne

Alkazid-solution according _to ths following equation,

P

B 2CH3‘-FH-COQN4T+"(CN )g & 2CHzCHACOOH + NaCK + NaCNO
Nip . . gy :

Na-alanins # cyanogen = alanine + Na-cyanide + Fa-cyanats. In additio
‘to alanine sodium cyarids and sodium cyanate ara formed. By the
following heat refreshing of the solution the sodium cyanids is de-

- .composad with formatron of sodfummalanine and libsration of hydro-

cyanic acid: (HCOW) rasvlting in a so2lution which is capable of repeated
absorption. - The sodium cyanate howsver cannot .be- decomposed into the
sodium 2lanin2 and cyanic acid resulting in a decrease of the absorb-
.Ing agent. Even if ths Lezuna-and Ocpau-lsaboratories could not find
substantial amounts of the sndium' cyanate, the gxplanation pressnted
abave should be the reassn for the detsrioration of the solution. .



-

Improved Process ”}wv-' ’ ‘ . :
: ‘The next step was to remove the cyanogen from the gases bv a uaea
and 51nple‘pretreatm°nt of the’ gases to be: purified. ;Sodium cartonate’
solution was .found - to be an- ef;ectivs agnnt Ffor the”’ d631red eXu?actlon
‘of tﬁn'cyanogen. “In* order to! simpligy ths pr'ocec'l.z;lvm it was. tried to.
_reglacﬂ the sodium carbonate ‘sokution by ammonia’’liquor which.: is e Oy-f
product “of’ the coal carboniaztiona. . A ‘small apparatus - equ1pped ‘With abi
.1n1ﬁial ammonii extraction has been operatlng Tor-10-days. . According’
"£9o"-the determined gas values ‘no. deterloratlon of ‘the- Alkazid-solution'
‘eould bs obaarvmd.’ #Aithout a pretreatment. the ‘g4s value dacroased: for
about Biyal & per vcl. every day, whersas the current test shows : not i
evena dncroase 04 0 lfvol. par vol. Snncn the beginnlng of the expsri
ment. L i
. . The commnrc1al apﬁlicatlon of the process do°s not require any o
addltlsnal cOSsTa b~cau 8 the. ammonia liguor-cans be -fed to.the’ already
€%isting condens srs,. It iz pow: possille: tc‘applv the LIkazid process.-
=for- the pur1f~c“+ foniof eoke ovenzax T In this c- nnnctlo it 1svworth.
Ssses .which smpley aikallies such:

mentioning that ali pur¥fiecation pras
as the Girdler- qaabovd— And Ahymﬁu procoss.encountersd- tHa samg diffie
“culties which 18d- 2 uﬁtu“l”“’t¢“n nL*+bo extrscting s>lution,
_Because of the Jmpv ’ancavnf ZQL rre-acrubbing prcizess for the Tappli-
cablllty .0f the Ajix”id Dy nCcaelss gni othzrs, a. patnnt application haa
beon filed. L
ﬂm~w«w0ctober -9, *1953 u.,ﬁLrung”nbmﬂ 01ql p]ant nftsr TO TWEEKSE oL
oparation showed Heavy corrosioma at ths bottom of the b31¢ar and.
‘inside the hot pipes.. The bothom and some pipes were re olaccd wherg-
\»aftnr the pPant. was agalo vt 2uts speration. Tnfors un‘tsly a ‘newly
1nstalled pips was o ety du:l*ovad by corros:on after 135 hours
operation. Corrosisn t**“s QPOVﬁd shat the - 01rcu1at-aw s2lution ‘was -
very corrosive qulno+_auum1n4mq Taa'rﬂasor was *boJ_ene sélution
had been diluted wih wa%sr resulting in-a EP32wgrsvity of 1.1.0
instead of the deaired l.ﬁo» A diluzed A‘kdzll~ hlon ig corrosive
;okn-btself.o In adéivitr a'dilubsd salutdion: is e atyviipped. han a
- con"entratﬁd onz resuliing in a higher-aliznling’ Aa a resuwls oo
: serious dapgsr 2rises for the aluminum which 5340 GT3~0VGd as a_
constrvetior ﬁaterAA; for ths apparatus. Fer it

moerdy 1% ssercl to

“Ba remariable that the. solution shoyzd unc-;gvcunro’iviwywat’r a-

. S~wasks ognra,Lan wish the diluteé so‘u lon, & tho apraratus was - -
coated with a Shick-proteciing laysr whitvh 1os: She atieck of the
diluted solut’on. At such flquS howeve® wi areassive nzechani-
cal strain ocecurreds, at tho bottom-of tha boil: whian™ the solutiorn
was dripping or at tho elbows: of the pipes eund PUmDS, ths protscilag
coating was slowly saten’ awaz‘and could not bs rerniwed by tha dl]LtOd

- golution. Conscguently such places. showed the first corrosions.

According to - the resudts of the corrosion .tests sven Alkazid a

»solutlons ercﬁ have bsen more. effectivelv-aurlppad in-the pressuvrs-
striopsr showsd-a higher tendency. to be corrosive. 3iludin 'as waell as’
Vol'ars ecompletely resistant agalnst the solutiors of liizher alkal- '
1nity, CAlvmiren Baoomes) fully resistant- to corrcsion as soon as it
hagr nen heoitzd to & MG, But dus to mechanical Geforaztion seh a
mothod cannot Do ecomne rclally adapted. . A3 a prec-uticn thz lover

uha,prg¢UuLg strisper was brick lined and some sam plcs dons :

3? silundn, nlumimm hﬁatﬂd and not heated, and Vq} were fixed
hot d:,unnrav lino in order to b$ able to dotoratne She

ros1Ju" 2o of the various metals. - The Alkazid plant was complesely

demountzd and 2 followinT 1nspect10n showsd no further corrosions.

'
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ﬁThe‘ébrﬁﬁsiﬁitbifESoiutions of ébdiﬁh-oiyéeEHYléingggll“ﬂ.,*“

S L
“»..Tne investigation ofthe oxy-ethyi~Llycocall-colusion which: wag'

-« continuously ussd‘foryzlhbnth§rr@sUlted in{the'faqt.thatutho'hCmpound'
~“nad-besn partlY;decompdscd}With»ﬁhe{formatibn?of,gibé;o;smina n
(WHp-CHy=CH3-CH), It had 2lrcady been erpsrionced that, et
.18 veryicorrosive agdirst aluminum., "It can therafore ndi
~M"Alkazid-solutions TBu% even without:the ‘observed corrosivit
Joxy-gthyl-giycocall would' have been witliout interest: for ‘the X
.axtraction becaQSe'ius;ghsorptiveness,iszinferdbr'tqfthatwof

wand 1t is. more’ expensive than' ths Yatiar. 'The problem of the.
‘ation of the'coks nven gas by means of the Alkazid-prénscs i
in-sofar that by pretiesating, thc destructive. cyancgsn can b4

.ated. . Applying a 1ow'presspre_stripping_process'the‘Qnestibn.ofgtne;
‘constructing matarial to be cmployed is solved.: In crier toimprove:
thez gconomy -of {2z process the. applicdation of a prassure stripper is ¢
considarsd.. . @xparimsnts_withvraferanQﬁ.to‘thg duratility of +the mater..
3 l,andvthe_301ution,ar§$undér“wéy4,”’ BRLEE N Pl e B S

. - - LS . v A ; . . L
'

‘item'220"‘

Aihépection.of_the«Alkaziﬁ-pflﬁt{plaht Deuben'and DisQussipn:oﬁ the’

_Theipilot plqﬁFlbaubéy_ﬁas;éﬁéwn to the repfesentéti§e Qf-thd
government and of the &4.3.W. . By moans of gas analysis it was demon-
strated that tHe S-contsnt of the gas was lowersd from 30 to Ll.2g per

Ceulm, No figures were given with reference to gas output, wvolwne of

_the recirciulated solution, -and stcam‘consumption.'-“ ; o
' Upon questioning it was explained that at first S« and later on '

DiK-solution was used durihg the 2 months operation. It was fuarthsr -
explained that the nature of the destructive constitusnts of the gas
-arz still unknown, that they inercase "the acidity of ths sclation anc -
that a protrsatment of th: gases to be cxtracted is provid¢d for, . -
With reference to "the gconomy of-rtae process it was mcntioncd That th
manufacturing costs of ths sulfur would be highcr than thoy wgcdto ¢
The following figures for the energy consumption ¢%e .w3r: sub-
mitted: - : PR T e TR
Gas volums .to be treated: 30,000 m3/h. (735,5 mm Hz, 155 . . -~
Th% gas contains 40 g H.S/m® and 20-25% cog - . S
H?S content of thﬂfihighad gas: lg/mS
1. 20 tons (metric) per hour low pressurs- stoam. ' o
2¢ 70 xwh psr-hour . . PR o
£ 3¢7 240 w5/ h foush water - o
. 4. €30 mo¢h rocirculating cooled water ..
By Ceonsummiion of ‘tho, Alkazid sclutian RWZ26 . -per 125
6. Operating stagy: 4 workers, 1 fitter IR
7.0 A Tue productisg Tometris ton. per hour.

=
Y
2

¢ ot 0l tae report fs wiltiowl Leshnical interest,

nanclamine
ol BieX= 1515 B s St
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If0m|22d

Dnvnlopment of thn ﬁi“

—

, In the early davs of 19 oV She total vo*um .of th,;ﬁvdroc°naflcn '
-gas’ wa's’” JOlntly‘desulmhurJZ°d T ghs. avallab’e apparacis - (ccmp. R
picture.l). During 1937 tho- pLa"t was greatly cnlargud, ‘the hyd;c-“~*““
‘genation gases. werﬁ'sﬁperatcd and the ern'lo -0 ~gases: wnre desuiphare--
‘1zed~by;m°ans of bubbls - ad~pcruubcrs.: P:Lcturn 2 rep“osnnts [ o e
g*Sltuﬁtlon at.'the end of the ysazma o o
1. The hydrogenation-rsturn-gases ﬁbre div1ded 1nto 3 stftans., s

“a.  Aydrogonation-rich-gas for Linds liquefaction and acctylenn "ad o*{

" . Removal of HyS to 0.5:g/y5 and G0s'to 0.03%. e By

b \Hycrogenatlon-rlcb-vas for comprcssod pownr gas U
i HeS: extraction .to 4-5 g/ms. : B R L
“Ca .&ydrogﬁnatlon-icah—gas for fuel Tas TR e

i 2; lNlnklcr-O-Nater fb-' e B

Sg}fér nxtractlon by mPans of buoblo—cap scrubbnrs to approx.

' 1 m’ o, e o

In ;addition to many small scale-tests w1td Winklnr-)-gas, cokn-gas,

Pattnnhausengas,,the follow1ng lel-scale exparlments weps carrled ;
out in' commsrcial plants: .

< 1.:-Goncentration of the HoS liberat~a Trom the Nlnklur—wast°~watnr.
2. Extended purlficatﬁon of wlnklar O-gas, , -

J .
+

1. Rich-gas-ex trac+1on-plant -working under- 2 3 atma .
N ung}ar¢em0ht of thﬂ1u1nk1m r-0-gas prﬁdosulfurlzatlan for 70, OOO
oome/hr. .
. 3. -Construction of a. comﬂurc1pl plant for tho flnal purlficatlon of

'~ Winkler-0O-gas. .
“ 4, ‘Replagemént of ths packfd towérs oy bubble~ capwscrubb’"s fo* the
' desulphurization of hydrozenation-lecan-gas,

Picturs 3 shows the situation to be expscted at fthe end of 39?35
Additional vynerlnﬂnts'w1ll bes carried out with the aim ©o uiillne
.. the vapors which 1oave ta° stripper and to heat ths stripsgr. by nesns
'of gau« - . )
o Item 228 . o
Ref: IPlO“lty~0f thc .stripping s*stcm :
A} Capacisy of the Alkazid=plant’ - .
‘ he ,dpacity of the Alkazid plant’ prior to May 12 vas: !
- ' hormal operJtlan _ Paaiz Load
Hydrogonatlon- : o _ }
rich-gas . 20, ooo m3/hr with-14% HpS 22,020 m3/ar vwith 16.5
T and 24 Cop . HpS and 243 €O,

Hydrogenation= - —
lsan-zas ' 32,ooo m3/hr with 32 g/mvs 37,500 _m3/hr with
: . 35 g/u3s
Wiinkler-O-watsr-

gas First stadge 60,000 ms/hr with 13 g. 70,000 m® with 15 g
_Winkler-0-watsr- - . S '
gas Final stage 40,000 m“/br roughly
' ' dnsulphur120d

Winler-O-wastoiwatur
gasification (for l 300 m/hr contalning 2,500 m3/hr containing
concontratinn purpossd) 4p~H23 P _ 4% HgS

LT
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N . : s

T ' ' ,J‘\ . o : 12;;
o e e Norma Y, Opsration . . -  Peak“LOad~ 7vf’\';t
Coko-oven=gas~H,§ ' . - . '800.m3/hr. containing . 1,000 m3/hr contain-
after pre-puriffcation [ 30% HpS | . . . Ihg 55% HES i ol
wto elaus-kilp v iot Tl O O i _
Phenol=righ-HoS « = 7 700 m3 with 30% HoS = 1,000.m3 vith 287 .4
after pre-purification . -« . o oo CL T el §io
to claus~ciln . oL : A TR : ek
TSN e T L T
P#enbl-laanéH S e 445000 mslhr'qonthining- L )
" to coneentration 4% HoS S e “
systom: s L N -

”tained.ﬂnlnﬁaddition'duemtaythe~rcpairsmwhich~were*caussd;bv*th§”air}
2 X

. . A .

e . S S T R R
In addition ths stripped gnsos which ars obtaingd by the CO2-~

removal from hydrogenation-riche--gas dnd by the final purification o
wtne. Winklor-0-gas and which contain comparatively: ' small amcunts of

ésjmust bo'concontrated so that they ars fit. for the clau's: procsssy;
, Due to sgvsre destructions of-the final purification 3F thd .,
Winkler-0=gas desulpmirization systom it was neecsssary to-traonsfer

H

the fipal-desulphurization of the Winkler-O-gas to the active char’

coal purificatiion for a considorabls period of time with the result .
that the. normal rotating proceduro of the reactors could not. bs main-

raid the dust content of tie gascs to be purificd'ﬁas¢gxkramcly high

r8sulting in a considcrably dsercase in ths ¢fficiency of the active=-

char-coal-plant. rormerly ths final ,urifieation of the Winklep-O-— -
gas was partly carried out by thc active charcdal plant.(comp, fig. 6)" -

"With the coaprzssors running at peek load tho installations 40 and 235..

‘are ‘almost overburdsencd so'that thsy cihnot porform the final puri-":

fications of —€pd~Winkler-O-gas to be desulphurized, An inorovsment of .

tho present situation is possible only if. the capacity of the Alkazid

»gasificd. Thz =rvoe pos vihilch noas.bsan obsainsd Ny bhe
g 5 ) )

“the nucusstry ‘mdpair of one of tho two strippcrs which

‘plant will -be*increasod by the construction of &he strippor 30, 2

dscrzase of tho Winklor-O-gas-final desulphurization nsens o ginul-
tdnzous redvction =f the hydrogsonation capacitya. Ths gas “olums whict

[N

fur content A€ the gas, ths ‘lstter dipsrding on ©he tipa

.can ‘bs desuipharized by ths Alkazid plant depznds larzsiy urn a3 sul-
: 2 >

foadl o be,
Tioaa

Al a D) - - ra . . - . s .
of Drubin chur cortakng 8-11 g S/m5 whereas Espaonhizineil eh=y
1 213 with 15-156 ¢ 3/m* and T3X- 17 onc with vp 5 22 3

c
n
[4Y

with fle Winliler-O-water gas dssulshurizaticn svuaten
mirification sysfem matrbe smis dmwn begcause “he obi:
strip 's cannoh be ecarldied {Seo Zolow!. Such o sod
: AT 1,30C pav2lonions. - i i . {
_ fuh sheoconstruction ard cperation AT jths ruiy
10 the eanncity of ths wWin¥lar-0-gas desulpburizati -
0,030 cu. @m. perohour. The'adove mentioncd iwpse
auly prevant such rzduections during repair noric
ary sout down of ths cetive char co2al plant ¢an
Prusseat situation and situvation to bo oXpIETOL: 3
Gasified tyno : Pressont Situntion C3itvation witbh . onoratin
of "coal . Pro-purification:  final vurif. of stripper iC

- PR
SOADCO3ATHT,.

. w3/hr ) . ne/ar. —
“Dettbin char 70,000 . k8,000 . © 70.00C
Espoothainor 70,0063 : - 30,000 70,009
TAK. 180,000 . _50,000 - - :_70,000 _
45,000

i

Rapair of thg 70,000 . i 0
stripper. : i
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Be'. Distrlbutlon Qf the strlppers S S U s : ' ;
.~ The - strlppers can: be- connected with dlffereﬁt sorubblng systems
for roasons: of: their-respective: capacity and for réasons of: the o

. hlstorlcal dcvelopmcnt»of the plant. Thres: groups must’ be distin" -

guished, - the- -Alkagzid-solutions of which must be xapt separatod in{; L

.»order to maintain a high extracting efficiencys™ '

< lhn fallJW1ng groups. must bs/ dlstlngulshed- o RS

”1.“Rlcn gas-desulphurlzatlon, loan gas. desulphurlzatlon concnntratlon’
o (blue cycle)

”:2.'4W1nklor 0- gas desulphurizatlan (grﬂen cycle)
3.. ‘COg-sxtraction. from rich gas- (red. cycle) - _ ;
(Compﬂro tho figures 3,4, and 5)° S0 ' L
o Above the scrubblng systems tho- normal capaciti 8 (peak loads)‘-”
with' rcspect to volume, and sulfur content are rscorded. In addition-
‘. the necessary .volums of tnﬂ‘r001rculat1ncr solution is marksd.  ‘Bolow,
the strippers their norasl capacity and peaktload is ‘specified.. ' 0n
the right sidé¢ the sums.'of tho required’and available volumes of -the'.
;,solutlvns are comparsd. It is obvisus. that in the groups.-1 and 3 the
required volumes are- covnred by the rsspsctive capacities and that by .-
. proper oparatisn of the.plant repairs can bs mads without affecting B
“ths output. - Group .2 howsver shows vty clearly -that the capacity. of .
_theecolumns is much t22 . small in order %o bs_.able- to.furnish ths .

: 'necessary quantity of rofreshed solution, in--addition the final
purification-amst be cpinlately}shut down  should it bscome nocessary
“to repair a column,  Jith column 10 corstructed and operated a satis-.
factory corrn55ondenue bctwean tho requlrnd and furnishfd voJmea is

sacured a8 sho by plctura #5,
' - Tton 22f and g . PR
,;SulTur Scrubbfr Cﬁmblnﬁd with tho Claus—kiln—Luatzi sndorf

Jc wers 1nformgd by tha. Leuna- peopl° that cxpcrlﬂonts wvﬁ buing
_carried out. to replace thp glectric precipitator ‘which, Q“dln’r’L"
oxtracts the clamentary sulfur from the gasas . leavirg ths ciavs k 1in
by a scrubbar which is operated by raclrculltlnr l’ule sulfur,

Since the sachlen slectric precisitator is sverburden 2d,  tho Luoca-
“%endorf metnod is ﬂffg“ﬂat inturist. ‘ ' S o
Doascription »f tho experimantal svoiten: o - -
’ “he scrubber is 9,500 an iza ond 2,000 mn.widic and packed with
"a. 400 an taick layer 3f Raschig rsings. Tha scru-bes is brickew:rl
linzd. A pump (capucity 25—“» ca. a@.) reeirevianes liquid svlfur at

a o tamperature of 125-1407C. Tr: distribasion of tha lignid sulfur
is cavried out bJ mezns f a ”i 5o oenaped 2is with baffir shoets,

The, cserubbar i1s €93 logvd witih & Durnar whizh howaver was nivgr oner--
ated. The WLtHut 5f tho clane kiln is l,”OD Cl. _p3 Lour gas £> b2
e nverved,.. The Ho3 Cﬂncnntrxvlwn 2f the 3as 1s GO” ’“c sy of the
" scrubber. Ls 5,000 mm 1Lrn.;,~. . e S ol

"Accmrdxn¢lv t3 »osained Lnfirnatisn tnﬂ "”sL oosar sl vory
satislfactorily.  Tho saliuvur -is Ql'>et eadpleiuly »Lurcens fraa the zas.
Analysus: : J '

Serubbar hnfr"nco . SAAYS
S ‘oxit . ' 4 6 *’m““

Under normal conditions tiae Meot Lass: of th" scrubber ir &2 high,

T thnt tcmpermturcs,of 125-1409C. can bd maintainad. Truceiusnts wore

“made ty €231l the sulfur by wuana of coils, but withait uiccsas. It
WA p“)“jgad to L"cht watsr into the ricycling suifur Irrunoaiing
PUpPLan. uAn“erfn 5 have not yet bsop mado.

I . § -
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.-dPhe questlon whether the scrubber sbould be llneﬁ with:brlck
‘work was discussed, It was mentioned ‘that it isot" nacessary and":
that - corrosion is: not to be ax@ected. Itis necessary -to: insulate "
‘the feed pipe which connects the pump with the . inlet of the. scrubber.”
“The stuffing gland of the pump must be. heated but-it is not necessary
“to. heat the casing.of the pumps The ‘head; oftha pump must’ be 20 m'-
water column. With respoct to: ~the - cqpaclty1of the ‘motor it must be-:
'born in mind that the spec. gravity of the“liqnid sulfur is as high as .

j 3 L = e Them 22g Los e
ﬂSketch of tho sulfur scrubber described in 22f.- lu

i
b

ERR Ttom 22h . v
Proqosal for Dellveyy of an Alkaz1d-plant tj”

We submit to y5u a d”tall@d offer which- contains welght'and =

" -prices of an Alka,id plant according to Garman conditionsi .'“ s
TTOutput of the plant ‘5900  m3/r (15907 ;735 ma” Hg ) et
HoS content of gas 5% -

HoS contont of the purifisd gas. -0.35 g/ﬁ
AStval pressurs of tha gas ' 7 atm.
Actual tetip. of tho gas - — - 32-387C.,
i )
- Gas analysis' .
" 1. S-- 5%
2. cﬁ4-- 4%

3. Coig- 22/ —
4, Cgﬁg 145%
5. CgHg~ 50%

6. C4H10-5 o .
7. 002-- traccs

Stewm nrnsulxc . 5,6 ata. .
Drovfrtlos 2f the steam nturated
Cooiing water . 270c. - 1.

Prassure cf the water 0.7 atm.'

sseription oF the Blant. ‘ » o
Tas gas ontars a biabble "cap scrubbor (itom 1) unde” £ pruosvrd O

[

7 acm. Thu gerubbsr is squipped with-very officient hurales which
.sgzure n int‘jztc sungart of the zas with tho Alka21d solviion,. The
purificd gos todvss th: scrubbsr and passos through a cyriscn3 ﬁhich
“ssporafod th, dréps whlec': are carricd away froa the agns.

Thi ,xtracfing salusion 1s fod to chf ton of the wasbor ard,
Toa ~s at its %Wobtom enriched witiy HoS. The prissurs af “khe s2iutinon
is recicasna by means of n lst down valve (Lteh 13), passor tarsugh
a ha t sxchanger (item 8) and ontsrs the stripper . (ftem #). Irring A
itg Zrssage thearm whe h"nt axchangor the c¢old zatuiotal sciuvion is
.r?:ﬁ'”t G £5 n culsahle beaperature by fho stripped <‘lu,¢ r which
Ihams gha stropner. ’h noit exchanger is of a socelal. ausign wahich
cia T whascomsiruztisn roquires but a small heat trﬂn.“; ulng wrca.
It i3 andn of fqu)nlf“ . iy . -



S S 798 s
oy o : .

: The prehe°ted warm solutlon is stripped fyom tne H S partly durin
, 1ts passags through -the stripper .(item3) (atmospheric. preasure) :
“by means s live: stoam’ partly during recycling thHrough the tubs system
" of an-gvaporator which is indirectly hoated by steam (itemn 4)..
i The- stripoor is packed with ceramic: rings. . it contains dev1cos b
i whrich secure a uniform distribution of the. solution over tho entlre.ﬁ;
cross” sectional area of ‘the Strippsr.. it is made of stesl and brick
-1ined. The avaporator-is mada of "Silumin" (item 4): By a catchpot -
~ (%tem 5) it 'is protected agalnst any damage caused by partlcles of the
-cevramic rings which are carried-away by tho solutiom., .
Thoe The -hot stripped: solution is prcssed through the already mentiono
heat exchanger (item 8) and cooled by means of a "Silumin": pump (item
7) which is protocied by a catchpot’ also.  The final cooling is per- -
formed in a cobling-coil-system {item 93 by moans ‘of cold water. .Tho
¢ooled. solution is racirculated t5 ths scrubber.. The stripped H2 ol
| togesher with water vapor leaves at the top of the strippor. o
LI The. vapors: pass through a cyclone  (item 10) which: separatos
‘particles of ths solution from the gases, The vapor mixture is led
to a tube and shell’ conhdenser made :of wrought iron (itom 11).. ‘The
-water vapors are’ condonsed and the HpS is cooled. ~Should ne utilis,
_.zatipn Bxist for ths HpS the '‘condenser may be left out.Itam_12 repres -
sents two storag tanks,‘ono for frasn salutlons and tha 3thar for
alrﬂady uséd liquids. Becauss wo are not familiar with the properties
of your cooling water we provided all apparatus (1toms 9 ‘and 11) as
wall as ‘the watﬂ“ carpying pipus tﬁ bs ma@e of . stnol.
B . : : . . _ .

;» SR S f . ESTIUATE

The plant 001pr1scs the following items: . - N
Ttem I 1 scrubbnr, 1nside diamstor 900 it height 5 200 mm.

- glactrically welded, containlng 12 bubble cap trays and .

a sump,welded to the bottom >f the scrubber, inslds diameter

200 mm, height 1,500 mm, walls and drum-ends of boiler plate.
thicknsss of - the wglls-7 am, inside dsvices of ingot- iran.

. Operating prassura. 7 atm, weight: 280 kg. V

i RWHZ 400 :

i
Tt

‘ .

Iiem . 2 l cyclons aloctrically wolded, walls and drum ends of boiler
: plato, thicknass of the wall 8 mm, inside deviges of 1nnat-
irbhn. Oooratlnb prossurs 7 atm; weight 280 kg.
- Rh~ 280.
Itee 3 11 strippor, imside dlanotor 1,200 nmau, h01ght 14,000 an. "
,_cloctrically wslded, consistlng of a conlcal lower part; 4
“ylindrlc 1 scctisns and an upper part with a vaulted c)vnr,
—~with 4 grated, 4 distribution-trays« -Each scction-has-man-" .
holss far packlnr and unpacking the coramic rings.  Walls
and cover. of bailer plate, thickndss 7 mm. Tho.conical
lower part and the 4 cyllndrl0q1 soct13n§'1rf linod with 35m:
“tiick tapersd bricks.and fastenscd with.a spocial kind-of putt
Tus grates distributing trays, as well as all 2ther inside
devices, are »i purc aluminud or drumimwraiisysv—Oopsrating-
pressures O 5 atm. total weight 6,850 kg. Wolzgnt of the
. dLumlnum Sq kg, : P R4 9,200
lO cu, m. curamic rlngs 25 x 25.x 3am o " RM 1,200
50 m2 lining with' 35 m1 thick bricks . RM 2,500

1




P L

I ATORIE) e s V\

ok

JIteﬁ[4,f ‘1 evaporator, 10 m2 neatlnn surfaco saltable to bo operated
b withuindirect steam 5.6 abtm saLurq Pd steam, dirsct sfeam..
4o Qe latms saturateu gtoamn, shell, u¥es and tubn»shc“ts oL .
S igiTuminY, steam 1ngector for: dlrsct steam o VdAa V“lght‘
o400 KE . L Tl T R RM ’.059
R s :41 , :‘_  s S J",- s R’ . T»i 30"
CItem 5 .1 cqtchpot 0. 05y m& 51tuatsd between str:poc” and ovaaon tgf
ok ofh puru alumlnun, thicknGS$ 9f thﬁ wall 6 mﬂ. walght 75 kg.
"{"" S ) : , ; D ; ~ Vo RM 290.
f Itoﬁ.63 ,Jl catchpot O 05 m3 31tuatnd betwoﬂn surlpper and punmp’. of b
S e pare alunlnum_ Nolght 60 kg.‘v" L e R 2300-’a
4 i
Ttem 7 "1 cfnurxfuﬂql puno of: "Sl*umin"‘ ca0201ty 12 ms/hr:solution,
‘ = hoqd 1°O m watcr coldmne " , o IR 3%4 l 500,
ot or wltn eu;tcn.' fg : ‘::_/_ L _gk:5~ ’RM i ”@O.
Item 8. 1 heit"éxChangc_. 70 mavhnﬂtlnv surface con51st1n~ of 24
I © heating clemerts in sorics, of :11vnin, o _ RV 8 800 . -
_Item 9 ,Ml_cgpl;?s;qgillgéo;mjmgsoxiagWSuniaqs - _ingot- -steol.

TR R ey sooo

—_—

‘ Item 10 f 1 cyclohe, 0.3 md of purs aluminum# Wdinht”ﬁo kgbRM 240.-

_Ttem 11 - 1 condonssr, 40 am® couling surfﬁco shell and tubc sheats of
: © boiler pg te tubing of. 1ngot stesl. Neight 2,500 kg. -
2 §§4 . _ o . R¥'2,500

Itcm 12 2 stiragoe tanks, S5 o cagac&ty gach 1ns1de alamntnr 1 BOOﬂm
h)L&kt 2 000 mn o>f ingdt atJGl.' veight 2,000, kg..
. R .600
Suyports, plntf:rms Tor scrubber, strlvugr and corcenssr
Jeight 8,000 kge. Ril-4,200 -
Iter 1o Eipo-systém’ - L , o
7 gas pipes of ingdt iron B J v O - J~
selutiosn-pipos 2f pure aluminum B :
cavllng—w"tor-plpes of 1ngat-steel

Rl 6,000,

Itew 14 Zate valves, valvss and flquﬂr lev1' ;ndicators 'RM 14,000

' Itew 15 Insulabtien of thg stripps n,'bca.,mxchqngnp and the pipos waic
' carry tas ot saﬂutlan ce e : RM 7,000
uaunf1n5 ; L i ’ __RM 9 OOO
. Total ‘sua L R 75,990

. ‘N2 costs £>r tho nocs ssar‘ drawings to bJ furnishzd aro 1nclud0d
No sparz parts are includsd, we rodommend to install a sscond pump
item 7. Thﬁ offer doss not e¢ontain 211 pipes which carry and dis<
charge 318, slectric currcnt, He3 ana steam t5 and from ths plant., X
__~4u:u1§l3n&_:n¢Lnul_J:L_iuund4tlgna+wprﬂpangt*3ns of the coreal houses
roofing, measuling instruments and the clectrical’ installation.

Y
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8
W ’,_mo-l . 170 ,.
T o,
o Approx1matuly 5 m3 Dlh-solutlon are requlrad to staJt the plant.
Price In . U.S.A« RM 2.&-\per liter or MSG 30 per lOO lbs; lncludingk‘fl
-freignts and customs. : :
‘Guarantees i i ‘ ‘ v )
v ~The gas to be treated must bo frae from HCN 02 '302 and othor
non-volatlla ‘adids. The anergy consumption is ‘as" fOllOWS-i '

e

3.

RO

. ‘Steam consumption ‘T ot L e tons per - hour-
c'Gooling-water. .ol S «' 30 m° per hm%r
Electric. current a A2 kw .o

: The\volume of -ths solution whlch is carrled away by the. gas does
: not excend 2.4 cu. m. per. yeare - P 5 I
~The Hzo—content of the treated gas Lis” O 3§ g/m ﬁzs. o

Item 221

i

Correspondnnce and Rsport Concernlna the Develapﬂent of Small Hydrogen
'Plants b Goneral Elnctrlc Co. and T.G. rarben .

Rof ydrogen catalyst 635 ‘ ,M?_‘

TWith rogard to tho Nllliams patent apolicatlon which covers-the- .-
-conversion of hydrocarbons by means of catalyst 410, Stm dard carried .
out experiments with the rocently dsvelopsd h"arOﬂen catalyst 653.

The attached menorandurm shows the results of tho nxperlmunts.- _

‘Mo sxperiments have besn made at Baton Rouge for the convorsion
of propans and, batane with the catmlyst 633, but they Wlll be pﬂrformec‘
in-the-near future.

_ Sinee Standard is Df tha opin;on tHat the clalns of "the Williams.
“patent are not justified, the catalyst 410 shall be omployed at thei -
Bayway- and Baton Rouge-.plants. “But we jagreed not to soll the catalysi:
4310 for other purposses (hydrogcnatlon of fats) and hope that catalyst
»655 can bs used.
! Confensncﬂs held with the Jonoral Blectric Co.Aconcernlng derogen

: Thy Ge neral Elcctrlc C?. has developod an apparatus by mcans of
wnich butanz can be cracktad in the prescnco of watsr vapor dhOTDbJ
plnctriCﬂl naating is applisd.

' Tho apnaratus is supposed ©o furnish but small volumas of”hydrogor
2,000 cn. ft. Hz/hr. and is intended t» replace the compressed hydroger.
whlch is ernployed ;or *ho 3roaucti,m of stainlsess gtnels, aluminum. ~ °
alloys, ctey i -

Butane @aixed with thu“thooroticall" n2cagsary stean volune, is

keonverted -to a gas of the ¢ﬁ110winv coanosition applying t‘mporatures o

of 1,100°C: : . .y
: ' 28, 2/ '
* " Oa 5/0‘ 002
. O 5/0' Nz '

Thu zas is further convsrtod using iron oxide as a catulvst ‘and
adding 2= vols uﬂter—vayor~har—vol. ‘zas. by passing through 2 furnaces .
. { lut.furnace 430°C. followed by a i3 oxtractisn by wmoans of sodium.
'hydroxido,i%nu furnipc“oOOPC .} into a gas of thc following compositior

- ’79,u ¢ H

A 20 Gog

- ~=0.2-0.33% CO

¥



Thn 002 has not Jet been oxtracted but the Glrdlar Co. furnished
proposals and, drawings:for.a COg-axtraction..;“
" -8ince Shtandard is interested in furnishing butane, it has watched

' the'@.E. experiments and furnished suitable .catalysts,: In’ a conforenc€

hold betwesn G.E., Standard and us, we proposed to apply the rccently

developed Alxazid solution i for 002 -extraction 1nstaad of Girbotol or ?
quol respectlvely because. Alkazid shows: some, aduantagos and dogcs’ not. 4
o rcqulre g special. aoparatus for .tts rocovery’ as ds necossary if Dapol’
is utlllzeda Furthermors we proposed to ‘apply a’ Co-converting catalys’-
of 'I.G. Farbon as'for instance .the re-activated catalyst according to '

Q»U S patant 1,115,776. - Instead\of ‘2 reactors w thia sodium: hydrox1de
< 'gxtraction. arranved botwaen them, we. proposed the application of ‘only

"fl ‘furnace. which 'is csquipped with 2 catalyst beds’, ‘w erseby the: tompera~

“ture: of the socond catalyst bed can-be:kept lowér by the introduction c

“steam should the conversion of: the above mentioned gas to 0.2% CO by -
“only-one catal yst-bed require too much steam: or bg 1mnos51blo.; Tho

‘Low ‘CO=-content of the . gas 1is desired with rgspect ‘to the C—content of'
ths ‘steels. Whethor the conversion to 1-1.5% CO followsd by a’ hydro—,

_genation of ths €O to. CHy is permissibla from the: standp01nt ‘of the

ennsumer is not yat known. .

Shovld the I.G. catalyst be applied, probably th° ﬁ S extraction’

5“1s HAt necogsdry bocausaTthe butaneecontains but 1 grain, 1OO cu. ft._

S. he futuro devclopmsnt is supphéeddto be as follows?

'G.E. construtts the apparatus ready [or use and sells them to
otﬂndard. ‘The price. is suopmsod o be %5, OOO which includés a
‘réasonable profit. - -

. Standard rents ths qpparatps, maintalns them in a good worklng

" condition dnd supsrvisss.them in arreasonable inteorval of time. Bue .

t5 the sleotrical hsiting systom.and a far reaching mechanical operatis
of the plant, and the application of qutamatlcally controlled valves—
the apparatus is adlmost-foolproof.. By a markst analysis Standard came

.to the: eonclusion that approxe 30 customers which now use compressod’

hydrogen ares willing to- applv ths now. process. Accordlng to- informatl'
“obtai ned from btand*ra the pricc of ths compressed hydrogon ranges
between ,6.50.and 422.50 psr 1,000 cu.ft,. varr productisn cogtq may

.bs expccted if larger valumﬂs Jf nydrogan are consumnd. Producing

1,000,000 cu. ft., of ‘hydrogen per day and applylng tho Mosserschmidt-.
process (iron- Sueam) fho prico is supposed to be WO 90-$1.30 per 1,00C
cu.’t., whersas the mlactroljtlc nydrogen costs at least §1l.50-ner

. 1,000 cu.fties

The production costs of tho hydrogsn applying the butanoe- -~don-

~-version-appapratus of G.E. are estimated to be @l.—p@r 1,000 cu.ft.

anortizatlan, rupairs, royalties not.included. It is intundod to sell
ths hydrogon’ for {4.-per 1,000 cu,ft. 5 the consumsr. Necessary
amortizatisn is supposed to amount bo $1.000 per. ysar por qprar“tus
and $500.-per year are consumsd for malntimdnce and subpsrvision,

With an averags daily production of 10,000 cu.ft. per aogaratus

«.{5 hours operating tlma) the following calcnlatian can ba ser. up:

“1. Production costs §l.- per 1,000 cv.ft., . = qle.—por day.

2. . Ront (a) aortization W1, 000-.— ‘per year

(b} Maintonnnes - _§500,- per yoar .
41,5000~ pur yoar = . $S5.~ por day
o S - O T CRY - -
CRevenen ke )er 1,000 cu.f*+. 420~ por day

‘Proglt. N ~425.~ por dafl
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S The proflt must be dlstrlbuted between Sﬁandard and‘I G. wnereby
 Standard must bear ‘the. financlal ‘risk, the advertising and the sale. .
We' intend -tH propose that I.G. obtains 133 k/S % whereas Standard was’
montioning 20%, . - RIS
: "Under the above mentloned condltions I G. would racelveypen 7ear';
: 4 ,

T S B3 1/5 B ,

- psr apparatus 300 x 25 a wz 500.~ psr year ‘ 300 X 25 ql,uOO perr
el e TS i’ : 5. L year,

75p€f”50 apparatus_v ~\" %75 OOO. per year j l>5‘p45 OOO;- per

§ : year
o Even w1th a 207 profit I.6. would receive g con31darablé revenue with—
.6ut any risk. - " . SR .
T e 1nformed otandard tﬁat IsG Tis willing to place at disnosal
" the Co-catalyst and ‘the Alkazld-orocess.v We ask you to endorse our
-proposal, - - ‘
: ~.-We ask- you to solg as - soon,as nosslbie ‘to L S. A._such a volume of
concentratsd ‘41kKazid which allows-to produce 100 llvers-507 solutions -
HIn additlon we ask you to provids tmﬂ follow1ng technical 1nformation'

1) co- conver51on -
gas volums to ve- convsrted 2, OOO cuoft. per hour. IOOp
"~ composition of the gas to be conv&rted

e 70.5%  He - : :
T 28, 2/ . co . T T T
L 0.5%7 Coy - N o
0.3% cie _ . e
d.5% | Ng© R . :

Informationvconcern%ng—the—eoeratlng conditlonq (vol. 5 ~Sn\3*kﬁt7ﬁ77#
Cauantity of fhe satalyst) so that the discharged gas does' not s aiecin
more than 0.2% C0, ns well as a proposal concerning tns design and
5120 of the rouckor, durability and price of the catelyste
2) Alkazid-sorudbling [ ’
Cas vclune: £,000 cu.ft. por. hour. hydrogen 100¢
- Compositiny ¢t -the zas: 79A Ho— - .
. . . i : 20% COg ' St
o remalndor CO,CHQ, N,,fw o

. - ._,.’ Loop R

The discharzud gas 1s suppossd to contain not vuorv than 0. lﬂ co
Proposal wish referonco io the apparatus (doesign, osize, metaria of,
constrantion, Iron ”nd 111m1num, operating sonaitionsiy steam--ond—~

. power-cans mapiion, los Llow: shcou)_~ A& preposed-a scravber with
“a 10 f5. Ganth paankt lﬁ r;n packing (3" rinaesw.  The inside diameter

of the scrubbar is 14 It_is dosirable -t Lhe scrubber is rot -
.h*ghor than 19 7%, : : ' -

b
i

Offlcn Memorandua i Investigation of YNew Bateh of Catad yst 633 for |

Producilsyn of Hydrogsa from Hotueal Gas ' . e

Introductizn ' - S :

T Provicis teat work at Baton Rougo or this catoliyst hiad shown

etccllnn* crtrlytice nevivity but poor mechanical str ngih. Originally.
- this catclyast bod arrived from thi I.G. in the form of 10O mm pills,

which, bescaure »f Jrossuro-drop consideration, wore ground and ro-

pilled,to 12 20 mn sizo. Thu subsoquent failuro of those pills in .the

. : Dt

—u
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atasx_wcrk oroubht up the qucstlon whether thn re—pllllng operﬂtlon i
itself was respon51ble. To-investigate this possibllitv, .4 new batch:

of catal'yst 20 mn in-size:was ordered from I.G.: This, catalyst was ‘thon”
t st=d )ut in th9 20~foot exoerlmpntal tube at Baton Rouve.

Thc 20 mm pillod I G. cqﬁalyst 633 Was tasth out ;or actlvity R

: on: natural gag containing 90% CH4, ﬂ CZHG and 5% Noj the: excess steam

used” was 100/ (tWO volumes stoam oar valume Das) The act1v1ty at b
' with formaf”rnsults an. Cataljst Gh&lO o

i

Snace Valocity - Temppraturo_OF..;.‘ /’Res1dua1 CH : o
! o _-J;'on Cat. £33 On th. u-410
615 S B0 ot 0.6, - 1
: 615 o oABo0 U ol Bs
- 1080 1800 0B 15

= hn now I G. catalyst is definltely mors" activo ‘on. natural gas B
“than G-=410. - It~ ssums to taks an- opsrating tompcraturn about 1000r.
lowsr than, .for G=410 for ‘the some activity BRES

The strongth of this bﬂtch of catqust is 1mm°asurably batter tha
.that of the previosus batch, but is-still not sutwsfactorj. Ovcr 21 .
davs' oneratlzn‘tﬁa cﬂtalyst showed the follOW1ng’lossos.

Catalyst originally installed, ibs. - 323

Catal 78t reandved at end of run, 1bs, SLToe 300
Ry 1oss in woight _ . 7.1
vust removsd, lbs. R . . 48
Good | catalet racovercd, 1bs, ..252
"% dust (on.catalyst raﬂovnd) o 16
Snrlnkage, inches o . -8
g savlnka*e per day (21 days) S ‘ -15'

The a;pearﬂncn of the so=called "gaod“ pills rocovered was not
‘very satisfactory. They seoomed subgect to 828y cmstlnfJ and had lost
considerable strﬂngthp :

Based on these rosults it scoms very dn51rqb1° to continue- tho
work at 3Batofm Rouge .on ths a, ddition of- ar bind‘ng agent during’the
manufactur’nﬂ PrOCESSe | A

- ’

- , S ' Ttom 22 J

Alku21d-acsul)hurizationdplwnt Lu"tzkcndorf
S Corroal~ndoncc canc'rang thé ‘operatisn »f thu Lustzliondorf-
nlxaz1d-plxnt undsr tha‘sa)hrv1s‘3n af I.3. {(Isuna)-snginours, e

A“parvntly the ql“ﬂZla—*lant was not in CDB?IiQDCL with the: prﬂr
guarwntCus and Lo suna was askod to opfrato tho pl“nt by thuir O&O“Tts..
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Leutz&endorf must fulfill tho follow1ng condltians.’f’“{~j"‘sL*w7s“

;l) 'Technlcally purn stoam at a constant pressure of 2 atm w1th not '
S rombrelthan 5 mgssiresidue per: liten. of condensate. - : S
2). Suitable cool:ng watﬂr‘[,[.,,h__ e B
-3). “Filter: cloths«: R - L ' 'f'».f‘ i SRR
VL4)  Material  for rcpalr and 1nprovement D e e
;+-5) -~ Personnel required for. repair and operatronw : T
Leunais rﬂspons1ble for tho sz-extraction, losses of the solution,‘
2 corr:sion, ebe. : N e : ’

_ S Item k _ :
’ Alkazid-plant Luetzkendorf

anuirgﬂents for cooling wqtor.. , : -
Accardlng to obtalned 1nformat10n the follow1ng voluma of water is
d‘avallable.ﬂ» :
1) “Water from. the caalxng tawer with-a maximia tampcrature of 3200.
oo A tenworatura incroase of 1002 is admissible e - .. T ST L
2). Nater from the Saale river Wlth a.gazinum temp .- of 16 C. k
3) Procsssod water (Permatit) with-a maximum témp. of 16°C. can b%
. "heated as. hl”h as pnssible. bocause no- b) lnr scalo is to be expoc—
LR tnd. -~ . . . : )

- Nater ennsumption: df)*ndlng on tﬁdﬁSgtput of the nlant:
1) 20,000 m9/hr. . ST :

2) 35,000 " N ot B B .,

3) 50,000 " " : ‘ A

st~axtractlon from 23 g/h st to 150 mg/h HZS

Water consumotion in m3/hr. l. T 2 AR
Hater from theo cooling tower . 175 o ‘BlO h 445

Procesgsecd watﬁ o 70 . 120 175 0 -
With processed water not available and réplacement by water from the
coolinv tower for thﬂ final c03ling of. the solutlon and caollng of the
va:ors' .

N

Wmdator consuaption in md/hr. 1 2 3
Watsr from the ¢29ling towor - 430 760- - 1,100
Water from thJ Saalg~river. -,80 155 220

' Additional Wﬁter volumes -arg requirﬂd for cavlinu the gas which~isufed
t> the plant. Maximum inlet tomp. of the gas 259C,. .

Supposo- the gas must be cioled~from 809C. t-» 25°C. (dew " point 40°C
the following water volumes arc re quirod if the water is hoqtNd,from
18%C. t»_359C. ' B

.1) 48 nS/hr. wator from th“ 3adle piver:
2) 84 n_oun ll. "
3) 120" n it " H . 1. i

{.
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- Necessary Repairs.and Altarations:ofﬂthé"lkazid+pléht‘Luét:kendorfhi
R RGP PR - . e E T T T T e L R LT

SR DRI,

1) Bubblé-cap=scrybbsr el T R T I S NS _
' The Trays shall be equippsad with detacngble“capsfandgzdeWniﬁ;ow_pipES—
~which havaea diangter of"300 mm bechuse Wintersnall doubts thatthe -
jformqtidn;Qf”dust-dopoSits-can”be:cpp;gglyﬂprevenﬁbdd B T e
' 2).. Heat exchanger "1 Ty Tt e '
.Phe he”% oxchangers are repaired und altersd ‘in such 'a
“they can be easily draineds ..o Lo oo ey
%) Condensers - - T LI Lt
HT?E condensors shall be mado exchangoablse. - ¢

'é “‘StriEEEP' S T . ’U“WF ; . s :

The ETrap of stripper 3 shall be shortened to 5.

Sen that

:Claus plant e T T
-~ THe injector shall be made of stainless. steel
. Some gaspipes-shall bs altered - LI
The ulticlone mudt be repalred.
Tho. suliur drain aust He sinplified

R

@~To o
e

'wabewinjggﬁiQﬁipgltqq;;iygw§§9§m¥;§"§o'bé altersd dccbrding %o fOrmer‘u;L
' proposals. Additlonal requosted répairsTand alterations ars Twithout i
. Significance. o B ¥ RN L R

LT | Item 22 m - Lo e
Description of &the Alkagid Dosulphurization Plant near Installation -
Y . : . —Me-=887 " T s ‘

- e
.

L Ths gas to be purified is passed by a blower Ma™ through a hoater
_Mp" - which controls the temporaturs into-the scrubber "o, which—is
packed 'with Rwschig rings. The gas is scrubbed by means. of Alkazid
solution which oxtracts the H,S from the gas. ‘The: sxtracted ghas leaves
the scrubbar.fit for further Uso. The enriched solution is drawn off
‘. from the rveceiver "e® by means of pump "f" "and passod through tho .
~ heat sxchanger-"g" whers it is_prehecated to 85°C. by the refurning
Cgolubion Lo:the stripper "h'. The-solution trickles over—the Raschig '
ring pdéking whersby it is hoated and stripped by introduced liva
steam. By recyt¥ing tarough-a reboiler "i" it is brought to.a boil by -
1ivesteam and indirsct steam in ordsr "to ragqove  the las¥ traces of th:
extracted-H,3. Thz fsfroshed solution is pumped by—a pump '"k"' through
the abovo mSntioned heat oxchanger "g" and a cooler U1 back to the
© gerubber ng L o B . N
‘ The vaopor amixbturec.consistingiof H,S and. water vapor-loaves the tor -
= of the strippe» at a . tomporaturs of 853C.-and flows through the catsh-
-pot” "' te.the cosucnser.’n' where the wabser vapors-ars-condinsed,
Ths Hed gas is-drisd ty a silica-zsl-plant "o and nov ic ready 37 wst
. . “ ' : : K
L - Ttem 22 n SR S
. licmorandunron Low-Pressuro-3crubbing of GO from-Ron Ardesgen by
/mgans of Girbq;ol and Diaminopropanbl Solutions T
.
~Introduction . : ' . o .
Bis memorandum presents results df test work on an Expeorimanial
COo scrubbing systud—to detsrming the maximup capacity of a »nlont slze
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system u51ng pacxea towers ndfto comaare tnﬁ relatlve advantages of
glrbotol and dlaminopr03anol as:’ scrubblng medla. B SRR

e SR

R th the use of ﬂaschlg TlnL packlng in place of the bubble platc'
1n the present 6 ft. dlameter plant G0 scrubbors, the ‘Aax L capacit
oi each w;ll ba as follows, u31ng dlrootol as the scrubblng medium

Size of rings bF cruboed 50/ T B Residual
Pt o Hz/day vrgyj clrculated' coz-ﬁ;‘
X e o f il
5/4 lnch 5 4,000,000 " . 136 0. o-~
”: 2:inches -8, 000 000 - ° | B43 SR 'ﬁﬁﬁz 0.8
B SR )9 500,000 . ' 400 ‘g e 0.0

The rnsults whﬁn using D.A P. 1n the experiﬂental system aro aS
follows translated in terms of the 1arge scale scrubbor.v,

1ze of rlngs CF ocrubbed C 305'D AL P. ‘”, 3631dua]
L Hz/day S clrculatcd .3:1 002—%
o ;_;J**“m~ﬂ%m i h“(}P\ﬁ IR
9 inchas-- - g,000,000 'Z'- 169" e ~Qo 0.
o ‘ 15 OOO OOO 'g 500 T e O O

- . .2

.. The. caﬁacitle nated abovo for D. .P. salutlon are not maximum.
Hignar rates have. not bgen obtalnvd dna ta shortagﬂ of cxporlmental
stripﬂlnw capacity.
' Jhcn using TLA at 509 concy ntratlan, tq 'vressnt size . stripper
_.(6‘ft, 1D ) will satlsfactorlly nandle the)amcunt of solution ro- :
quired’ when scrubbing about 9, 000,000 GF H /day.‘;dnen using D.AP. at
304 concuntratlan, ths same Strlpﬁ“ WLll handle the: solutlon corres—-

ponding to 9, ooo ooo CF Hg/aay.

+)'Es§;mated o R IR

; Tho ralablve steaa consumptlon for T.E. A. and D A, P. for strippll

~ and pruhcatln~ as obtained in the ¢ \pnrlnontal systom aro: as follow54
P.E.A. 50 1bs. stean / HCr raw gas to scrubbnr e ‘
Dc'AqﬂPo - '60 S c i T
-~ The hlghnr D. A.P» stoan consumptlan is due to the grentnr hoat of

002 Qbsorptlon, O Befoue VS 600 B.t.u. pﬂr pound of 002 absorbwq.

ﬁiscu551on

1. General ‘

e A f;gﬂ#qhmnt of the exﬁﬂrimcnt ol svsten is-shown 1ﬁ Fié. l. rphe e

scrubber ond Aopiflisyr wors adsigned to Qontaln ‘the sama packed 02 2ight

as tho 1large scals scrubber and actlficr with bubbln \1dtns rnnovad,

go that the axbrapolation Ppaa saall ©o largs:. SCall Lnltq GDULd roadid

-be madc OO the Dasis of Cross. scctlonal arenas. alonGs ThRC 843+ 1] systom
contalns ipn adaition 38 flasa chaabsr insortod the prcheatel ind acti- .
fior bo. TREOVY part of the COo beforo the actifiar. The flashad Zas8,
togothar with tos gas frow tn5-top of the actifior is condénsed, and f

tho|c3ransatn rutLrnod to ths svstﬂm at the flus%—chaﬁberw

\_. —ms
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2. OperationQWitn_Triethanolamind (TWEoAe) e R A S
e AsﬁfirSt.cOﬁstructsd,;the‘scrubbing tower was packed with. 3/4 ine -
Raschig rings: to a height of 35.fte, the. tower being 12 1ne in ol ameter’~—

“The actificr.(same‘diamater) was packed with 2 in. Raschig rings to.-a S

‘ height'ofs26—ft,ubelowﬂtha feed inlet, and 6*ft,gabove*thi§'point;‘ I

T 'v«The_first‘scrubbipg,opo:atidns:w&re made with-a 50% T.E.A. golu=." i

__tiqnuin'wator@}_ﬁaw?gas@containing“lsz COo {s.8:0. 365) was passed . o

“through tho towgrfih;incrqasing amounts; using thefminimum;quantitytoﬂﬂ‘”'

f'quuorgto;comﬁletely}ramovo:thg'CQ .y“At'aébnrqughput=df'GOOOjCE/H;‘raWQ.
 zas and a liquor rats of SVOVGPH"(;5%'T,E}A;)&thegtowcruflooded and

%wliquor,agpdafedvin&tha'gas,trsp._,dowever; the COg was completely remqv.
This thrmighput, translated into terms of one »f the lawge 6 £ IDTTT

\Q,towgrs;ig;gggivalehtjEQ;ﬁQQQQiggQ CP scrubbed Ho/daye oo o

. 'A short run was next mada-circulaﬁing'§Ure;watér*throughfthee—eai___
“gystem to Aaotormine whather the carry-over was. dug to liguid viscosibty

_or:entrainaent. At- 15,000 CF.. raw gas and as high as’ 700 GPH water no
" carry-over wds Sxpsrisnced. It waS‘then»concludedvthat'the“T.E;A.
colution viscosity was.too great for the 3/4 inch rings, and that 2
“inch rirzs would probably be large enough to handle-the equivalent - -
throughput of - 9,000,000 CF Hz/day'on the. large scrubbaf»fofvwhiChfthai'
small systom was désigneds T s ’ ST EER S
Aftor -changing over ‘to 2 in. rings in the scrubber, the runs were
jwcontinucd,Mincraasiﬁg;pngggﬁmas rapidly as possibio toi preack the -
maximumn towor capacity. In tablo I arc given tbe“results~of~th938«runé.;m
The maximua gas_ratoﬂobtaid&d;was 12,000»CF/Hr;, cquivalent t0 8,000,00 <
‘CF Hp/day on one large unit. - It was not possible - to circulate. cnough
_.solution (44% T.E.h.) tO completely ranove the GO, (bocauso of tower i
“flooding at incroased cinculation'rates) but tho 21nal gas. contained
" only 0.8% CO2. . 7 EE Lo T o T
. %% pe effoct of scrubbing tompernturs is shown by a.c porison of
rrns 5 and Sl They-wers -made under similar conditions o®copt "Eor
sérubbing- tempsraturc. e - :

~ Raw Gas Liguor . % T.E.h. - . Scrubber Pemp. . % Exit -

~ -CF/Hr. _GPH __Concs Inlet oxit Cog - -
© 11,000 . 595 46.% ‘14900 187 T 0.0
1ije00 595 . - 47.0 +- 165 172 1.2

Exit tomperatures cxcoecding 1659F. cause tho appearancc of COp-in the .
nxit gas unless, nf coursc, @orc scrubbing ligquor is us:zd to campensabe
for the docreasad absorption 2T gallon. . . , S
: Flash drua operatlion was irrogular throughout  tho -btest work, The

temporature at which Tlashing Took place varied from 192 %o 207°F., b’
it was difficult to detoraine the extant to which thes Tlashing was :
Affected. From the inspections mads, roughly half the dissolwad Cls
was relsasod in thd ohamber.  Operation of this apparatus would b2 Taech
better if the chasber wers larzar in cross sgctior ©2 ~ilow mova ddd T
ongazing arca. Toe prosent apparatus is 12 in. in diaantsy anrd crgs o
aliow the gas sufficlent timo or arca to disengagt:. .

mhe -actifier operating at about 2250F,, kettle sltrippsd to- liguor
down %o uppraxiAately,Q.S CF Coz/gallon solution. Tuo too Gomporaturs’ :
was 28ld at 180-1900F. This systom operabed sabtisfactorily, but at '

”Jigh~rutings~tberomwasﬁawtundcncymgggﬁig_go‘boil over unlass the preiua’
tomporature was kept highe. Witn o nigh kettls sCoam voouirzmene o
high ratings, the capaclty of tu packing 1s zxcocdad and the sover huic
ovar. 3y putting nors load on the preheatsy and flash chanmber this

wtepdoncy wag ovarcomt.




The total stnan consumotlon in the preheatar and wctl;lcr (when
runnlng .a. 20007, preaoat) was: 50 1bs.e pnr thousand ‘CF raw gasi. -
‘actual plant practice “whers uss is’ muae of heab exchange thls Iigdre,

mounts “to 40 1us./MCF gas. L TIPS PRI A I R B

45. Oﬁcratlon with Dlamlnonropanol ’ i : L
L “hls 'substance absorbs: CO0s mol for mol. whoroas L.E.A. abgorbs v
only half as sugh. Wit 1ts‘n§gh he@t of gbsorption: {900 B.t.ue/}coz) :
it wau,conSder“d inadvisable) to use.a'hiwhar solutisn. conbhntﬁauxon ”w
than 30% sinco the: hcat effect in’the scrubbmr would ‘bt too groak. . ‘
e first runs {Table -IT) werd. uade at an<equivalsnt rate of
8 000,000 CF Hz/day.‘ In all® of these tho CO2 was. connlﬂtaly removed,
but thn 11quor Tate roquirop varic d ‘considorably’ ‘dve the large-. .
“yariation in-stripping. offlc;oncv The; following - tﬁbulatlon shows.tha
offsctrof“residual GO0g in. the 'stripped liquor-ujzon “the, Tigqior- rate, . ;y
all far thc same gas r"te, equ1v~lont to 8,000, OOO CEF: Hz/ddy. » S

CF GO /Gdl. Stgﬂm Tsed

" Run Jo.. uég D Al P. :x‘_ Strlpped /ECF - 'Bgmarks
. : 'GP Conc. ~ligquor:- Raw gas -
L2 g 340 '",' 31 1 . L4360 BRI R631dual Co;
_~.”3_;;”qd;«“zzswgwmﬁw;N29 4 . 4,03 .ijwg 59 ' appeared.
B 425 g, T 2090 CTqgslT T T
34 H.”'.oﬂO" o249 -+ 2,90 So1o2 T

: e hinn steam consumutlon in run #3A was 1ncurr0d 1n +ry1n0 to
~ lower the COZ contant bslow 2.9 CF/zal. - L
Further runs’were anada at-squivalent . -gas ratcs of 12 to 16 mill.
CEF H /duv {Table III). At “those. rates the scrubbsr- operatcd satis-.
fact;rlly with no sentrainmont nor flooding difficultios. The oxit GOy
at cqhivalsnt rates as aigh as 13,000,000 CF Hy/day was 0.0%, and
amounhted at tlmns Lo as: mueh as Ue 6A dependlng on  the strlnvlnﬂ cff—
iciency. -
at’ thSI‘ atﬁs it became ﬂuaarunt tnat the aCtlfl“r was c>~3hr;1tJ.n'r

yery c]o t3 “tin. £loow yOlht g5 that slight var iations in. 5tttlﬂ
stsamn ult@d in flood‘n This is bvst ‘shown by two runs- notﬂd belov
- AetiTisr 5 D.ALPL

Raw Gas D.A.P. '~Proheat~ .. “Kettle ~ Steam .~ in

CFH - “GPil s Tompe . ,”nmp. CFH Qondonsatc

13,650 E25 . - . 202 ° . 225.. 15,960 © 0267

19,86C 525 ~-190 .,*-%’ 232 - alV,OC?A i 7_523,

By incrcosing the kettl 6. stcam only 1000 FFItLA-F“,.Aur. sontant
in the condsnsave From: tha vont gashs rose 1T Jﬁlﬁp tﬂ 19,94, *FdLL
cating boiling ovar. .

AL lo,OLU 000 CF.Ho ratinzs ths exit gos conbaln.a nonut 3 CQg

—due- to the fact that the Liguor rate was noi icdrreasod becarss 'O
lack of strippi.g. capacltp- Tuo runs indicarsd (Tables [I1 anl By
Howaver that tic scrabbinzgtowsre was- ﬁhv31ulkli -capahre ¢l harvililing

‘\

thz matorials suecs ssfully“WItuﬂu. floodinz. — e T
Subs quon« invostigations (ra ble IV) werg mdcs oo uha Lﬂt‘.;~L
notlnr.+h° ifTzct BT vVarylang . Jrﬁhﬁat EOMpOratUres. - MNwErT "1< TTRTEIAT T

ized- on fine fo;lnw1n" P3Eo.
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L pate S mt e GEML o “igog Flashed T
ul CF Hp/day- . . . - i L T S e A SR
B T -2 - == To B 27.
18,0 o8B0 SE ARSI - A S e
OB 315 L =t 215 R -
Y406 o 1B80 RN R £ SR EE CBBRE.
Tis.2 o T Bs e 210 i — oo o 28.6

'Thesé;rééulﬁé'indicatb'abdﬁt25%'flaéhiﬁg;offthé*ébéofbedCO’;at“EZOOE'
%ginfagnee¢;,

.f55%¢g§m215“qnd;over'50%‘at‘220°F; The data at 2209F. are no

.ment, bub itlie7felt‘that tho average of‘thé‘twqﬁresuits~isvhot~far
‘wrongs It will-bs noted, TOWSVET, from Tabls IV that the stcam con= .
sumption was‘greatly-increased'by tho: use of ‘flashinge: - '

~In the runs made from NoVomber»ZO-tq‘253 tbe»stripping'sﬁeémhwésfxx

‘decraasad to'note the effect of increased COy in the Liguor -upon serub
bing efficiencye Although"the-liquor”analyscs ware inconsistent, the
less inpqrestiﬁg,. T e e T e P

. ‘results wsre: noverihe

Liquof Rate /o Concs . . »
‘ GFIL o ~ CFH “stoam COFH Ligquor of Scrugbed
e e e e et i i ~ CF COy/Gale Gas

525 28.1 . 20,000 16,068  5.27 0.0
25 26.5 20,000 13,936 - R.78 1,0 e
600 - - 2941 20,000 14,000 _ 5.96° - 0.0
‘600 33.0 7 10,800 12,000+t 6.80 14 e
525 20.0 20,000 . —14,000 - 2.28 1.0

.t 525 GPH, lowering ths «ottle steam from 16,000 to.14,000 CF/H

Gas Rete - Actifior ' .'Stripped % CO, dn

resulted in a prisa of oxit COgy from 0.0 %o 1,0%. Tho stripped liquor

analysis, howsvor , showed a d¥op.in CO2 from 5.27 (28.14%‘solufion)>to,
2.73 (26;5% solution)...Raising the circulation rato Lo GO0 3PH anq

“keepling Lo kettls steam constant brought the exit Cozyback to. 0.0%,

with @& stripped liquor content of 6.8 CF Coz/gal. ThEse. data indicatc .-

that fairly hizgh ‘contents of €O, in tha -circulating liquor may be ussd
* while complstoly #crubbing the raw gas of-E0s4 ‘ T ,
- Runs.werc mads ab 173-180°F; scrubber ofitlzt tomperaturc (estimat
for plant scale conditions using D,A.P.),to dotcraing whother such a
high temperature would raguirs . such of an incroasc in cireculating rate
£t~ coaplotsly scrubd too zas. At 17506, scrubber outlet, 525 GPH -
_circulations and 19400 CF/H raw Gas, ths rosidual COg-waried froa 2 tc”
43, Increasing the circulatisn to 600 GPH (and at a scrubbsr outlot o

© 1800F,) the oxit €0z was Leape S1ncs the opcration of tho plant serub. -
with 30% solution would rosult in tampsraturss abovsa 180°F. whcn usingi.e,

theorctical. liguor rates with a rﬁsulttng~increaso.in_éXit CO,, it wil

b poeossary to uso groatar cipculation to reducs tne temperagure rise

to about LG6B0F. . .
. 4, Bxtrapolation to Plant Scalgs Lgaioment _
T For opgration ab the 3aton Fouys “Hydro Plant up to 12,500,00C CF
”“p?r‘daymof»pung“bydrgﬂgg, the gas could be scrubbsd fros of COy irn-tae
prasent plant systen twd*EEFﬁbbUrS”and‘twowactificrs)HwithmEEﬁ with™ -
no spare apparatus. It is realized that the sxparimental data wero
obtainzd in gacked towcrs whownsas the nlant towers ars sgipp2a with

bubole. plftes, but cven thoso will be at capacity whon using TZA.
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Wlth D.A. P..solution, ql’ tho CJ'as can readlly ba handlad W1th one.
serubber, leaving .one ns & Spare. . For actifying this golution . (about: -
400 GPi) ‘both ths:. prusent acc1f¢0rs will ‘be nechssarys it dquiring the
“addition’ of: anothar ong-a s a: sparo, of: 8,42 to 9 Fr. diametere- - In . °
addition; the usc of a: flasn drum. is: 1ndlcated, ‘gince the actlflers
Cwill be operating “fairly close tothe' hang=-up point (for packing’or

. entrainment point (for ‘pubbls. plates) and. nence- a’fiash chambsr whore.
‘gome gas can: s&parqte and decrcass. the&tendcncy of th° llquld to form
llght dropluts w111 be advantageous. ,
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L ) Tl : Item 22’0 Eal
Drawing'of ganlquid-scrubalng plant M—Ggl—

S L Ttem o2 p
Flow shu“t of thn Alk°21a plqnt Me~930-a





