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Report and. Sevnral quw1nws Concernlng thn nemovnl "f Carbon
- Oxysulflde (COo) from gases e ,

Contalns 1t0ms. : .
. 25a#) %hae removal. of carbOﬂ OYYSulflde (COS) fron wasas :
28D Drawing .suppased t0 represent 1nstallation for the removal of
"o carbon oxysulflde {cos) fron gases e L e
vyzsc) Ditto o o R 1*- ST
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S S T iesa ‘
'ROOOrt oncernlng the ﬁeqoval of ‘Carbon. Oxysulfide (GOS) from Gasaf

. The etlane whlch is furnlsbed by ‘the Saargas—llquefactlon plant
~contains ‘variable~amounts- of sulfur. Durlng a parlod of 8 days the .+,
.follow1ng quantitiss were detsrmined:
' 8.7 mg/h S corrocted .

,2 ~80,9 f oo I ,

,w3‘¢mw5;13.1L“”Jlm.w:,,JL»ﬁ“.fwﬁ AJL«‘«M;HMHanyum,_ e

4, 75,0 W n B | R v

5. 13--.'6 i RS R || R

6,238, @ o o

7 43,70 o R L o

8. 097||Vu : o 1|

In the averago the gas containsg 67 4. 'nfr/m:-’> Se

Besids extremely  low aﬂounts of HgS and CH38H the sulfur contcnt of T
gas 1is due to COb.

Resultlng from its very waak acid properties. C03 is. subsuantlally

‘mors difficult to extract from gases than H3,302- and .C0s.  Agusous
solutions of allkalies and solid alkalies as well as the &1%aline sarth

motalsare inafficient. Soda limo will show.a fairly good.sbscrptive- -
ness in the beginning but-after a: short period of tims it is ceatsd -
with a aysr rosult._ng in an absoluts inefficicney. The mest officient
aosorbﬁnts wers alkali- alcoholatus Whlch form alitgli- al£VI thlocﬂfbonalj

- C = O 4 ‘_“?~ R ) .
i —SNa P :

witha thn cxtracthd C0S. '

: Due to the high vapor. pru¢suru of tao i speetlve alcohols the
“alcoholatcs of the lowcr alcolols cannot be smployed. ‘aAleohol. vapors
winich form CO in the ethanc splitting installation, must be avoided if
“the ethylenc is to bs polkymsrizoed. The ‘alghsr alcohols disgolve but
too small .:mounts of alkali and their high per cent: alcoholates which
ars obtaincd from tho reaction with. alkali-metala are too viscous.

. In the carly days of 1942 a process‘was developed by Brs. Maybhor
and Winter to utilize ‘the alcoholatcs of ssmizthers of the glycols,
especially of the ethyl glycol. .Tas ‘glycoletherg are distinguishsd by
a good solubility for alkaliocs and by a low viscosity of the obtained
solut;onq. By . the application of a vacuvun distillation process the
waturfriﬁ alcoaolata% carn bs oaslly obtained,, . ‘

oolubllltV of Caustlc Soda in Varlous alvcol Sther

150 'z of mutnyl—ntnyl—propV1—butyl glycol rosp. wepc shalen for
throe hours at normal temporature with an addition of* 30 g caustic sod
A shaking machine was ecmployed. " The solutions were docantnd from the



‘undissolved residué. ‘?;qgobtainQQ~SQlution'contaiqed:v.-_f*,-‘fn~
S Methyl-zlycol<solution L1609 NAaOH . e FEa
= . Ethyl-glycol=solution ' ' .14.4% S :
. _Propyl=glycol-solution ' w 12,4% = W/ ST P
Butyl~glycdl4361ﬁtion-li“ C 110,084 e T I

"Due’.to: the .low boiling boint. of tha,methjlfglycol~afcommerciQI,applie~
cation'of‘tha’methyl-glycol-aolutionfwas not contemplated. “*he butyl:
'glycol=solution was not euploysd because the product of reaction be- .
tween COS- and the sodium: 3alt of butyl-glyecol is insoluble 'and pra=:
‘cipitates instantansously causing’ 'a clogging ‘of thé ‘scrubber, oy
Vo JErOm'May”until December‘1942;a solution which contained 5 parts -
caustic soda in 100 parts ethyl-glycol was utilized for commsrcial -
opsration,“later on a4 1074 solution-was usad. .. It was possible to ex=".

tract approk.J6,00046;500'm5’ethane“which wasunder a pressure.of 4-6.
atm. by mcans of 770 litor of’ tho 5% solution; -the 103 solution ‘was: abl:
‘to treat almost twicg:as mich." From time to time it was noecessdry to
make ‘up the . losses which arg-due to.the vaporiged: ethyl-glyscol. :With
a dally output of 330-340 mﬁ;gas'a_following-with_paraffin.oilgoperater
‘scrudbder extractod 25 -emS.(The origzinal shows. 25 mo which is ‘eortainly
wrong-~translator's nots). T SR ok ,
v The solution had 'to be ‘replaced as soon as 10 cm® did not absorb
ﬂore"Fnﬁq;ggw9m§;QQ§wQQQaUS%MQOSLbOganthﬂappearwinwthcmfinished~gas;w-
"The COS-determination was made by mtans of cadmium acetate solution
(yellow color). . T TR T SR EREEIE SR
~48 long - as no COS. has becn absorbed the ¢thyl-zlycol solution -,
“romains unchanged for a long period of .time. With COS abo rbed the
absorptivenoss of thc solution decreased very .rapidly in tho boginning
but. very slowly afterwards. " This 4s probably due to a hydrolysis of . °
“the form?d,thidbaqbonate‘according’to the following squation: . Lo

“ . =0-CHp=-0~CHg~CHz . .~ ~* - , o .

. IEEEN T : S L o CHlp-0=CHg—
- - 020 ¥ ZNAOH = FapS + Nagllz + H,0 + | ;
m e oo " C TR ggion

~ In oyder to'dotermine the influence of.the water ‘contont on the -
ébsorptiﬁsnass:and,durability of ‘the glycolJBtherasolutions, three
solutions ware. prepared from dadh\other which containsd 0, 4.5, and -
9% respoctivelys” The'same volums' of CO3 (1i017 liter) was introduccd™
into sach of the solutions, Whuneaftor&inhintsrv3154of;24 hours the
total shsorptivencss of . thu solution against COS was ddturminsd using
the apparatus which has bezon doscribed in memorandum 102 (Hcmorandum
102, Cctobsr 20, 1942, Drs. Rackz and Hauber: Determination of the
abserptiveness of df ethyl-glycol-cther-solution against CO3). - = .
By plotting the cem. of COS, which have boen absorbed by 10 cem.
“toe respective solutions against ther ago-of~the-solution measured in
hours, the curves of diagran 1 ara. ootained, » T " -
"—Phs strong influence of th% waker content on the absorptlivseness.
an& durability of: the solutions can bg gasily obscrved.,  But the COS
containing waterfroe solutions show diffsrent durability. Thu cthyl-
glycol-soluvtion is much mors durable than the prbpyl—glj@gl-solution.
Y . . . . . . B

-~ ——————Hizhar Ethor-alcohols :

B8sidds tho rapid decrcass of ths absorptivencss additional dishd-
vantags of th2 reéspective glycol-ethers are their high volatility as
well as tuc formation of insoluble thiocarbonatos which may rsosult in
clogged scrubbers. © Some highor boiling c¢thers of Zlycerol wore there-
fore tnvsstigated. . Ws synthosized tho - -dimothyl-dthyl-propyl-ethurs




N

>;of glycerol fro _ chloro-hydrln and thn regpnctlva aodlum aléohol—‘
.qtes. L e e L,, e

—ai~mathyl o1ycnrol S b.pl.lﬁB-llﬁ—u B R Rt
-didethyl. glycerol "l bup. 180—10500. R
: . =di<propyl-glycarol .~ .b.p. 215-2250C.,
‘In add‘tlon the, tstrahydro furfurJI alcohol (bupe 174°C ), whlch can
bs lobtained by higa pressurs’ hydrogenatlon of -the furfufol, wag in<.
Lvsstigatgde Bv dissolving 4.15 % of sodium metal in 100 g of ‘alcohol
the alcoholﬁtns of - tho'rebpoctlye alcohols. wsre- produced. "Al11 4 ather. .

“‘altoholates were by far ‘supsrior to.the glycol-othhr-solutlons."lho S

~obtal ned sodiuvm-. thlocarbonatﬂ—nsters arg.much mors: durable and dre L
solubls “in an excess of' the rcspective sther alecohols.. Due to the blg% :
~price-of the \compounds thclr commerclal Jppllcablllty ismout of questlf
~for the. % ime bﬂlng. ; s ‘ e '
o PO ﬁaﬁnnerqtlon of the Spent osolution - Fol
-mm4mw~$howrh~ﬂnﬂrqtlon ,,,,,, of the 'gpent solution was carrisd out by raOWd
~distillation appTVLn vacuum followsd by.a rsctification of ‘the . .
obtai nod distillats. It -wag possible to recover 88% ethyl-glycol
. from the commvrc1ally spent solutlon.’ The producad sthyl-glycol sol=
~ution had 'an equal absorptivoness as such a solution which had beon . -
prﬁparod fron purn ”tnjl ”lycol prov1d~d that tha alkall contnnt Jwas i
nrsameyT =
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L e : slcinol-aminés as absorbents for €03

The Girdler process which applies aqucous 30-50% mono- di-and
tri~cthanolamine solutions "is capable of sxtracting Hod,CQ,. end 30,
from gases. The process works' very well if tnc abov muntfon”d acfds
must bZ rumoved, bubti the diluved solutions are insfficiont agairst £C3
Expsrimonts aow.var wiich wsri carried out’ applying hl 1 pETauol
aguecous as wall ds-wutezr-frec. alcdnolanines, aspscial 1y wih w
‘alcanol- dmlnﬁs,'Wﬁrﬂ ﬂs9001ally successful. The absor phivens
mono-di-, and tri-sthanolamine against €08 is as foliows:

, 1 mol. Wlll absorb 1 g wili sbsa?b_
Jono-ethanol~am&no - 11,550 ccin. corr. -, 19C com coor,
Di-staanol-amins ' 5,280 weooon .Bp W u
Tri~ethanol~aminc 1,440 N L 9.8 com. coxr,

Tao mono- -9 thanol-amine will absorb four tlmos as amcb €08 as-hs
di-sthanol=amine and 20 tim2s as mudh as the tri- ethanol-amini. In
addition the following liguid, Wdtbr fres amines wars investigated:

1 gram will absorb: "

Cvclohexylaning | o _ 202 ceom. corr.'
Benzylamins ST T 4> T
Tthylene diamine | . - 136 ¢ ”
Dutanolaaine S R Y
——grthy-toluiding S ey o ma

It 1s evidsnt that ths cvcionﬁxvlaﬁlnﬂ absorbs more COo than the _.» -
nmono-u thanalern"—*out—duﬁ—to*~ts-grvntU“_Vbraf*lluy it was not =pplic
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‘las reprasan;ad_bﬁ;tkdﬁfblléwing,tablég;j'v“ﬁ‘
R : Sl ‘Deteormined

‘-Tﬁe,ioﬁééélcanolfamihéslwill;absdfﬁﬁalmbsﬁ'ngcﬁly’% @51. 003¢ 

i A ; ... 'Computed-for #.mol. COS
1 gram: mono-¢thanol amino ' 190 cém, cor Bl 1= 15 T Yo H P T s U RN R
1 " mono-butanol amineg. SLRT . W M IR, e SR
'Furtnarmore,thg;properties‘foaldanol’amings;'Which~Weréfabsbrbed;by‘
supporters;~were;invsstigated;, Investigéted were actrive.charcoal, - -
pumice and kieselguhr which had been® impregnated with 10% mono-di~ or -
“teizethanol 'amines: “In all éases ‘a substantial dqdﬁeaééﬁof'the‘absorgt-
lveness was oSbsarvedy - .0 : REI U IR S

The‘follOWingﬁbases;were'inV@StigEtéafA_," , R S
'HbXamethylene-tatramine,‘cyandguanidine, guanidins ;. tri-scdlum- tpi-"

. sthanol:aminhe (which 4is prcecipitatsd if tri-ethanol amine is mixad witt
. strong sodium hydroxide solution), furthcrmors mono~sodium-tri~¢thariol
.. Urnder ‘coumercial conditions the Easeous othane. is led through 2. -
bubble ‘cap scruobsrs which are 5,500 mm: nigh and 150. mm widgs They. -
--contain 10 plates; sachn of which is;charged with 12 1liter ethanol amine.
"Approx. 450 m3 gaseous gthane ‘ars desnlphuri.ed perday.. . During.: the
summer the ‘pare sthanolamins should be’ employsd whereas it should: be
diluted with 10% water during the winter in order to pravent freszing.

‘ iy D e L e T T
The agplicatlion of s61id organic-bases 'was likewise a failurs,’ .’ .

R} - 1 . 5;0__7_ n - ) .. . ’)'»100 . - . . k=
u i . 90% o o + ’70C . o - .

~Tho application of mono-butanol amifhs was considéred praciicahie bacau:
its vapor prissurs is but 1/3 as wigh-as. that of thc ethanclamine
(3ee sisteh '2).  The very low frsezing point of nono~butzncl .mins
{ =402C.) is "anothar advantago. But a-test run undsr commerczisl com-
difions showed that ths butanol amine absorbed smaller volumss of ¢OS
- than the mono~cthanol awine. By an extonded ‘contact timo it will he
possibls to smploy thw butanol amins should there ariss difficultics
"with the eothanol amins due to low outsids temporaturss, T
The process works without any difficultics since Decomber 1642,
“In a test run which is just running 9,330 md gaseous eothanc Wers com—
pletely desulphurized during 470 operiting hours.by mzans of 241 itors
ot cthanol amins.  No decreasc of its absorptivensss could ba obscrved
-and no ndditional cthanol aminc had tb bs refilled in order 5o make up
“losscs. : : ' ' Lo

;

. ., Item 25 b . '
Drawing supposed to reprusent installation for tnc removal of COS
from gascs ‘ ’ _ : P .
' Item 25 ¢ .
T Ditto :
- T mtemeesne U Theme 254
Steam lines of;ﬁha CO8~-absorption~system
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