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. 4 Now. Prcoss- for Soparation 5f NHz-COp-HpS Mixture
Tl v Baparation OffAmmoniaﬂsulfida“aqq&Ammonium'Carbjhate,ori' '
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V.II.}Applggat;qn of the Procoss on~Gaswork or”Coke”Dven'Waste1Liqubr.H
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_I.’Separdtion‘af apmoniumﬁsulfide;and‘ammonium’carbonaté'or bicarbonat
~comixtures S S ; : - R

.1 Faste liquor ars often obtained, especially when gases must be”

- rpurified, which simultaneously contain ammonia, carbon dioxide.or ‘
hydrogen Sﬁlfidé“or‘thoirfmixturQSw'¥S

‘be “liberated from the dissolved‘ammonia b- means of injected steam.
Cooling the obtained vapors an ammonia-containing condensate 1s obtain
Since howover besidos. ammonia also carbon dioxide 'and hydrogen sulfids

are vaporiged by the strinsing procedurs, ths obtained Iiquor contains

e

=

g

the amasonia in the form of ammonium carbonate Or pamonium sulfide..
With respéct to the asaonia, it is very often desirable to recover thc

-latter as a pure substancs and to 'sgparate CO5 and HoS. ditherto
known gseparation methods used a. step-by-sbep geatingﬂprocadure which

- howsver resulted in only A nargial separation of HH., €0, and HoS.

4 solution of the problem, as I realized it, wguld Bo to récover

gither of the constitucnts-ammonia ‘as a weal baze or HoS or G0, as a

© _weak acld= as .2 cheaieal constituont while the other is scpqra%ed. T

~ In 4 subscquent system the coabined constituent 18 stripped by means <
heat and—rocoversd separatsly. isdk acids; such as alaning, phonol,

. amino acids will cowbinc with thc awmmonia whoreafter the compound is
docomposod at ele vated temparaturcs, for instance 1000C,,rclcasing the
pure amnoniae Shounld, howaveTr,. the weak acids bg separated, alkalino '
acting substances have to bs us.d which: at normal or slightly olovatac

. tompersburcs combing with GOgp or HoS whils the amonia romains un-
touched. -Such substanccs arc organic bascs, as ethanol amines, alkall
salts of amine acids stce. ' . e C
- = Prcliminary invostigations of various golutisns with respact to
their suitability to ssparate amnonium sulfide int> NH5 and H,S wsre
.pérformed using the apporatus “which is reprasentod'by‘gicturu 1. The
{NHz)58 gnlution to bs stripped was fed t?Jtha column I (1) by moans
of a scoarabtory furnel (2) and brought to’a b»ail in the flask (3) whes
by NHS and HoS are 1ibarated. - Yho vapors which nave 2 temperaturs of

700C ,Yare inSroduced into tho middle~part of the cilumn II (5) by

acons of pine (4). Tho rcspoctivqksélution to be tastad was injucted
into_column II (5) using »ip¢é (6)." Tha solution was arawn off from &t -
robriler of column IIX %7% by moans of pump (8) and passocd through .
¢condenscr (9) and plpe (6) > tho column II (5), Ono of tho gasoous
constituents dopending.on tha charactar of the sspnrabing liguid was’
absorbca and-coavining witn the soparating liquid roachod flask (10),
the latter being ¥opt at tomporaturcs of 60 to 80°C. Tho solution
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saturated: with tho respectivs cdnstituent,Wdé'pﬁﬁﬁé&TEB"the-upper‘éndi .
:{13) of the ‘column ITI by means of pump (11} and pipe (12). By heatin.
the .solutisp to 100-1200C,,. the solution was stripped. from- the: absorbe:
gasoous constituent by flowing through column.III and flask (7). The. .
vapors escaped by passing through’ column (13), .condenser (14}, and pip.:
(15). The stripped and’ rofroshed solution is returned to column:II(5)
by means of pump (8) and.condenser (9). Tho separated gaseous.con-
stituents flow through the pipes (15) or (16) respectivoly. They'can |
be analyzed by passing through the washing bottlss (17) or-(18) » = -
respectively. . e T T e R Co e
77" -When .carrying out tho experiments 100-500 ccm. of the amonivm =
‘sulfide solutien containing about 20°g NHz and 20.g HoS were  stripped
3uch a volume.of -separating liquid was: recirculatggd between the - column:
‘II"and III so that the ratio of NHgz to separating®iquid varied from-
1:0.5 t5 1:1.5.  Table I“contains The rcsults of xths eéxperiments. = By
¢comparing ths-.results it can be .oasily soen that the” phenol -compounds: .
and thelr homologaes show espagially:favorable properties-with respect
to- their separating capability. “ince the waste .liquors.to be treated
“besides . (NH;)oC05 and (NH)pS often contain phenols in addi tion,%which
are vaporized together: with the NHz-COp~HoS vapors and are simultaneou:
1y absorbsd by the ssparating liquids, the application of phenols is

.........

"of considerabls sdvantage. If however the separating liquid itseXf
consists of vhonols or their—homdélogues, no deterioration of the separ:
ating liquid is to be expscted but oHn the. contrary theo  vagorized phspnoc
are pecovaerad. R - R 4 ’
ilith corrosion tests concerning the ‘durability of metals c¢omplete -

an iron apparatus was designed and constructed because iron-seecmed to
"offer satisfactory resistance against the, applied phenol Solution. -
Skatch 2 pbpresents the principgls of theapparatise L )

© - The concentrated waste. liquor, containing NHgz, HoS, and -CO

flowing turough pipe (1) is preheated in the condenser (2) is fed to
the still (8) oy weans of pump (3) passing through heat sxchangor (£).
Live steam is injectsd into the lower part of the still (6) in ordar t-
strip the watcr from NHz, Ho3, and COZ. “The 'escaping vazors, pacsing
through condensers (2) and {7) ars cooled to-about 80°C. The condensa
which orisinatae from the cooling process is teturned into the carndo
liguor to be truated by means of pipe (8) and introduced just bsicre
yump {&). The surisped vapors at a temperaturs of B809C. arc injscted.
into the lower purt of the scpar-ting column (10) by moans of pipoe (9}
The separating liquor is spray:d into colwan (10) flowing through pipe
(11)+ Tho shenols descending through column (10) combine with the am-
moniz vapors while Ho3 and CO, escape by means of pipe (12). Tho
amnonium »henolate solution i collected in the receiver (13) which _
by moans  of 2 steam coil is kupt at 60-709C. By moans "of pump (1<) the
solution is transferred to columa (15). The ammonium phonolato soluti
ig heated to as rox. 100°C. in the roboilor (16). The liboratzd
amnonium-vagors escaps by means of pipe (17). Tho stripped solution
by means of pipe (18) pump (197 passing through condenser (20) is
roturncd to column (10) by means of pips (11). It has boon considored
advisatle to rocirculate 2 part of the solution by means of pipe (eyy,
ounp (22), condsnser (23), and pipc(24), whereby the liquid 1is coclad
during its passage through codlor (23). THe HoS~COp:mixture 2scaping
through pise {17) is washed by water in tho scrubbaT (25) whereby
amponiz roLors atill prossent in the gds ars absorbad, simultdncously
the gas mixtur. is cocled by condonser (27). The pure gq§oous'H‘S ang,



L av/se/e EYS T S SO S 1,

2% ONY SPH NONA PHN 40 NOILVHVGIS 3HL MO LNVI4 LOTId~ T 3uNLOKd

-19109), 209 anv 's%H ‘EHNL !
ONINIVINOD 0RO 9RO |

N




~CO or tho.mlxture of’ both 1eav0 the condensbr _____ tbrough plpa

ex racted NE- is accumulated in the water. /From time to time the .

.fouled solution is drawn off fromthe. coﬁtainer (28) and Teturned to .-

‘theé crude liquor by-means of pipe (29)° The ammonia:vapors: which ‘have"

baen liberated in: the column (I5) by means of pips (17) are transfsira

£o’ the scrubber (30). & recirculating water solution of ammonia, whif!

s coolodxbv the condenser (31), extracts the last traces of H.S dhd:

“COgw The~ solution containing HpS: and CO 1s ¢collsected in-the contain—

-er" (32) and returned: to ths crude llquor msans’ of :pipe (33). It"

*«was“p0331ble to_treat 10.liter per hour concentrated eurm:conia---:l.iquorr—~w

The sanqr“tlng effact of ‘Hg3 and COg was as high as 99po .

) plicability of the procoss:

13 Separation of NHz from HoS and CO which are present. in waste _
llquors. Such type of waste liqudrs. are a by-product of hydro—
genatish-coko ovon slwnts and gas works. - - SERE

, 2) The amaonia vapors, libsrated from €02 and HQS, can’ bc returned
" bo the gas to be strippod from C0, and "HoS. Both of tho constit
uents_gre extracted, . wborobv solu ions of ammonium carbonate and
ammanl sulfide are obtaincd, * Scparating the NHs from HoS and
-and- recxrculating -the-purified- ,mmonia~solutlon a-gas” nur1f1~f°
S %1on process can be performcd. L Pt
- 3) 'Annonia(cangainlng gases t>.bo liberatcd from HZS ‘ahd 002 are
T . » - scrubbed-with wator. aAmmdonia and COs or -H, S reSpectivoly can ba

" .Pocovorad by.s ub,]cctln'T tho jbtalnng llqu%r to- uhe sew°ratin"‘~"

' krocoss.- : . - )

1

-~ 4 ﬁ

The pecoyery. of NHz and COs or _HoS respe Cuivoly fgom'concbntrated‘
amnonla-llquors . o - » .

The quCPled az arhtus was employed for the ssparats recovery of
NH3 and CO2 or E2S rnspdbtlvely from cencontrated aunmonia liguors. In
" the beginnins ammonin liguor containing 10-20 v Kdz was amplcyed but
latsr on strong liquors with an amnonia content as high as. 1590200 /2
wsPz treatod. Tho »lant was coperated with such. an outaut that always: -
5«6 cu. @. Sas2ous NHn nor’ hﬂur hhad to .be treated. When ‘eoncentrated’
liquor was emploved, qpnrox. 15-25 liters per hour could be separated.
-+x - By -moans of stcam tas liquor is completcoly strinced from ammonia.
By coolinzy to 8000, the vapors containin-~ WH@,HQS, and co ths on-
traincd wat ;r vapars ars partdy eondensed. thse candensatg which be-
sidos water canslsts of- NH., H2S, and COg is returnnd t> the cruce
liquor and tronted aneow,
The vapors ars tr:nsfﬂrrﬁd to that enlumn which soparﬂtod NH
from HoS qnd C0s; 40 liters por hour phenol-solution wore fed to The
column. *ho phcnol solution is fod to the top of the column with a
temporaturo of 252C. The amaonia combines with the honols and the
obtainod phorolate solution is esllecctad in the lowor sart of -the
coluan, whore a temperaturs of 700C. is maintained. A propcr tempsra-
turce: contval is nscessary in order $2 prevent any dissolution of HoS
-and 0 in tho yhenal salutlon £ollowed by the formation of (NH, )ZS
and 3”) . Should (NH;)oS and (NHy)oCO; happen to bo broseftein
tha 1::3n1v hagnola'to solutlvn, tha qnnonia vapors which arae stripned
“in vhe f:l"OHlLI chdmn wild c¢ontain 002 and HpS as impuritics.: 4
terprraturs Tinas e From.the tor to the bottom of ‘tho column from
25-700C, st e m;‘ur Ainod.  Jhould there be an-increase in tenmeratu -
in tho uldaly ;hr+ 75 tho eoluan, tho phonzlato scluticn 1s codled by
a eondansar: 75 litors pee hour of Ths 3honolauo gdTution had to ba
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recvcled in’ order to malntaln the droper tem eratures.
lnnxuur " leaving the' column—contalns ‘but 1~ AP
not more- than: 0.1~ 0.2,
”column ¢ontained 2-5% F9: and- CO Durlnv its assage “through the
flna*_scrubbar ths recovery: of ia” 98 994 pure”: ammanla wasachleveds -
Since-1t 1is mostly»gossxb;e to draw’ of £ from’ the ‘amuonia’ seyaratlnw
colufin almost purs ammonia vaoors,'thﬁ’scrubbe“ has. tofbe operated but
“occasionally. . The ‘spont: so]utibn As:peturned $5. the crude  liquor.:
the aogllcatlon of the ‘dascrived: racedare, losses ‘are eliminated " -
‘resultinz in a completé rucbvery_of ammoﬁla, H5S and €O, from the liqu:
”Thﬁfto“thO“separ tlncfu"ltn“-Tne’ ronarcd table contains thr rOSults
of numerous tost runs.h :
. As shown, .the separatln
Approzimatoly lOO 150 o

‘ct of the unlﬁawas hs hinh as 08—90%
“are.strippéd from-1l cu. m. of the

,SBDW ating llquld.: The stéam consumptlon and. consequently the GCOﬂdmv'

of the procbss depand-oh- the ‘voiume .of- ammonla vapors which are a2k~
_sorbsd per 1 veu.m. of ‘the acting liquid,
. DurlnP the’ tes “runs metal ‘samples were put into th“ inside of
the” anyaratus. in order to aoturmlne the resistance, of various mstais’
" against ‘the phsnol: salutlon. able "2 coritains the obtained results.
agcording” fo-the table dron-is-most: resistant;for-heating-coils.-and’

e

ammonia vanovq,_sometxmeq,
" The ammonla leaving the ammonla-sesarauinﬂﬁlj,

1

s

.,parts thca are .supposed to .eome. into contact with the heated solution

‘ V2n or Sicromal should:bse -employed; while all parts which '‘are subjecte
“t5 the influencs of ammonla or HpS~ ~containing vapors should 'be made of
aluminum. . IR

-

-Sepqrﬂtlon 3f aﬂmonlum carhvnatn salutions into ammonia and carbbn
dioxida )

4 -, - A - \ ) -

Sumaary ' ' : ™ ' :

In connection w1th zas ﬂurlf;catlon Drocesses waste liquors are
obtained which contaln aamonia as *well as hydrozen sulfide apd carbon
dioxids. There ux;qts a demand to-rdcovaer from such llquors separatol
aanmonia, hyarovon sulfide and carbon dioxide

‘A now process has bsen agvolopsd which wor{s as follows' by mﬁanu
of weak acifds the amnonia, which is present In'ths-vapors originating
from strippinz the liquor, is snlqulvolv extracted whereby Fzs and CC

" are drawn off and can be rscovercd. snﬁaratel7 from the ammonias In a
following apparatus tho ammonia is. strlppmd fron the absorblng digquid
consisting of wsak dcids, . ) :

Suitabls weak acids ars *honols and their ﬁomoloquS. A small
scale tlant was desiznad.and condtructed. having an 3utkut of 20 litoer:
per hour of cancnntratod ammonia 11qu3r.,'Vh°n oberating the plant it
was possible to recover separately ammonia and HZS ang CO2 wheroby the
°ﬁ*ar“Lf ‘constitucnts are 97-98% pure.

The followinsg ronort contaigs the rﬂsults which have baon obtain<
when the ammonia 1iquor nf the Huls coke-)ven-“lant was used.

Part II . ..
Apﬁllcxtian of thu process to the se~aration of waste liquors orlrin-
abings 1roa Zaswork--or-coke-oven operation.  oSoparation of the strippe:
vay orsl_g\nbﬂ;ﬁin' (ng,gs and/oxr (NH,)200= into NH.,HoS and COQ.~
ConbuatLar a0 rocovarsd amagnln tH o nitrogon oxida.

THo . wasur  Lignor wbich orizinctes Irem vhe carbonization of ccal
emtains,  arsulaz fren omonle 'J““lQ).ublO anounts of ammonia combine.
with HpR anl G0, By azrip@ing the ligquor and condbnsing ths vapons,
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“Designaﬁiéh Type of Fla
o of mebals.- solution ref

Table 2

sk
lux—,

HgS-CO

- separahlng col}

NH -separatlng
pof ‘

IO Set o N condenser upper part 1ower part upper " 1ower
e '," e mm/year mm/vear mm/year mm/]r.; mn/vr.
‘Alumlnum Phenol SO;. 50m 011395;‘ - - j- T
Cast iron 7 . <t 044ElE - - - -
Wrovght' 1ron o 022880 - - - -

VoA , +-0.0705. - , - - S

~v’slcroma1 g 70,0544 = - - - -

SN : 0.0808 i =" Lo ';. g I
N2 0.0762 - : o v T

R 301ler Dlate Crude phenol -t 184330 2 0% 053 L//O 055 50;516"

: - 100)0 . - ; ST v i, M
“Cast iron T e - 1.670. 0. OOl 0, 080 L 0.575
Ng. o -] 0.675 0,013 . - 0.0I5.0.027 .
~VoA-Supra - 0,019 +0,10 =~ 0.00L +0.02 +mg/c
- 5%fcromal 10 . - 0.022 +0,17 - - 0.000 +0.0L +mg/i
S Alwmipam L= +0.03 0.085 . O 118 O 119+mg/n"
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cancentrnt"d 110u3r c:m'xt::u.m.n'7 207 ¥H%. can be obtalnea. I.Th'e‘ 1qpor -
howavsr contalns the - sinulta noously,;lberated HoS ‘and. COg-gasay whlch
sorlously nindsr. the a;nllcatlon of the - 11quor %or the ma nufac*urlnv
of: nltrlc acids] R
oo 0 Tpglreasony LOT cqrry;n" out the auscrlbcd nxvcrlments ‘Was tn ER
investizate the procéss;, which was developed by: Dr; Baehr:. w1th réspect
£dits &
from-the carbonization of coalp R e U o
Pr1ﬂ01ulo of the procsess . I IR o
The principle of - tae yrﬂccsc'ls»gé £0llowss. Thn NHO,COZ ana H S

COanlnln* vagors ars passed through a tower packed 'with Raschis rifigs

s.1icability~to the. separation of such,llquars whlcn orquﬂque :

towhich " yylﬂn)l or XV1enol-~henol-ﬂlxt"r°s aru fed. - The qmﬁunia vapol .
combine with the. absorbent while COs:and H.S remain untouched and- leav: .

the tower--at 1ts ton, ready for further utgllz atione ~The xylnnol ‘ap- .
priched with NH- is -pumped to™a Lollow1nf towar in the lower part of .
‘which ths Jiquid is heated to- such a temperaturs that the Hrev1ously
absorved . axnzonla vapors arc, 1loeraucd. 'Tho doscrlbod yroccdure achleV¢”
wthe: scoar&tlon of &Hs from CO and” HoSe
S Tha design “of tha Gﬁp107nd a,garatus is reprnsantﬂd bv sketch I.
. Ths wasbe..liguor contdining:Nidz, HoS and €O0p flows fron pnntalner (a):
into the strioper I which:is heats by indirect steam.  The libsrated
vapors are coolni ta about 6030 by reans of the condsnser (b) and- are.
introducad” into the “lowcr ring (c) of tower II. Yhs tiwsr 18 composcd:
of .varisus rninzs whish are cqul;f&d with  suitable Jlstrlbutors for the
liquﬁr._'”hf receivar (d) situated’ dhusrn,“th the tower.can Bz heated.
by steam. In order’ to prevent HaS ahd COs from beiny carricd ovsr int:
the JH5~sﬁ;ar t;nﬂ toucr,.“ tomperaturs of 65- 750v. is maiptained in
the recesivery” mhb H D-VOZ 325038 1eavc the upper ygiof the towzr by
t;;.ss.].n'~ through pipe (h). SR - »
' fhc 1boorbfn NItquJWn framn tovcr II by means.of prmp (£) and

‘transforrod -£o the amlonia-dggparating towsr III, wihich bOlCn lower, is
“hoated by steaa in its lowsn.part (07 By -a Alntalnin”'a tCﬂ“ zraturs. o.
-about 1007C.. tike. aauonia is ﬁludst-,,uglnpf’y,~+riap3 . Yhe amnonial
verors, after hdvin: pdsscd tarousn ths c‘nu‘ns'r () aro aischarged.
The strlﬂv"d,abso“bnn+ is returhed to the toweor IX b' acans of Dpump (h
flowing tarﬁuga conusassr {i). "‘bn-*“saro nt d“scrlb s a cycla betwoe.
tte towsrs II and IIi, ° : . /

Ths saall scals 1o Pu sugsziied by tho Lnuaq works had butput 0
/20 litsrs or nour oP 20 /4 cmaonia ligaor. ; Thg »lant acs buun sperated
- from Morcn 25 to Junc. 13, 1938. Up to ifay 17, 1938 the caploysd: ammor
liquor 3r1“1n°t 7o} fraﬂ thn slkazid plant which was operated with coko
oven zas. tho liquor to. b2 tronted contained but small aadunts of GO
“Applring be ansraturse of 980C. ths liquor was alanst . conplrtﬂly stripp€
fron NH. and HeS. * fraon Jday 17, 1938, -bosidos: HZS the ‘amasnia liquor
contain®d consfderabls am~unts of C0o. 4pulying cqual timporaturcs as
boforc it was now inzossibdle to strip the liqLor from the amnonia, H,S

)

"

and COp vAnors.' +~us to michanical difficultics it was lLagos sible t32

raisa %ﬁe tenaareture . ’ —
On tihw avera7e ths gascs loaving ths HyS-CO0g2-so pArating tower

still c,utﬂxnfﬂ 0.87% ”HS Kotoing Dut thﬁ'ﬁzo -CO05 ra £y was dsturniae

Sincu the COe-contons 7as nobt talicn int2 accouat. biscd tn CCz—qu
the NH,—C)nC“ﬂb““f‘)“ woula have Lssn a littleo 1oL Pa "

T e most —averdYisc temperatnres wors 759C. i thw recdiver and 0
at the zas oxit, woaoreoby the boovaturs \aauld uint-nuou 31y dacroasc
frad rine £t~ ring from top te ovbioa:
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‘thauﬁ“’,
e strlpﬂlnp: 'FHSuvortaln-f
48 . 6%’NH3 58111 cor¥uined L.d:

“anolylnﬂ A tnnparq
‘sgparating ¢hlumn socur .
“ing. absorbont.-'lhc eSCleﬂg
NF5 : : s :

2 Tho NH ~c0ntanu of the Xylonol beforo thchﬁﬂs—separatlnf colunn
was 53.17 & 1, whordas Bho. gtrL”J“d xylsnol still contained 9.5 3{1‘
‘NHe, - Due ‘to- the shall .sigg of- the apparatus: it was impossible
ds crnlnﬂ any . xylenJl losses dle .to antralnment bocause -the losoos, ,

S which were .caused by‘sllnhtlJ lcakan PUAPS; Ware considerably hizhar,

' . Murthormors it was. impossible to moasuru the ‘steam. Cﬁnsum“tlon e
because the’ steam had-t> ba withdrawn from the end of a vory long = i-
pips.which carried large volumos of St“ﬁm COﬂdensate, waich wnra '
se,arﬂtod just ‘befors: thn nlanta 7o

g ‘The ‘Hlant couwld be 31crataa f&Ler satisfa ct3r¢ly ana-tnn frover
Vteuperatures. could be CQSLl] Aalntalnnu.; Choking of the discharge’ -
pibes which carried FH, and Hgo rﬁspectlvelj WAas sonetlnus obscrvad
bﬂcquse heating £ 30111%1ﬂs had not becn provided for. o

. .Reaction of tne xylsnol uyoﬂ ‘roacated nngtlna ’ o
e In ordor to make surs wiusther the gropert1°s of tho Xy lﬂnol wsre.-

. _changed by ths repeated. neating distillation ahalysés wero carried

;. 7as indicated: by tHe Tollowing table'

out at 1ntcrvals of "scveral day
no altsrations: could be observed, S R
Distillate to o -

[ Dats "*ccn..lOOOGw 19000. 190-2°O°C R331dun -+ Romarks
’ ‘usod , ccm. ,CCllle cCile g . L e
Loril 4 100 1.0 748 89,0 2.2 © - Original
R 6 100 . 1.5 G4 - 92.0 0 7 2.1 © - xylenol ,
May 18 :100 2.0 4,8 91,0 2.2 ‘ :
april 6 100 4.0 7.3 86.0 - ~ 2.7 Samples drawn from
n 12 160 2.0 " 8.5 89,0 2.5 the pilot plant.  No
n 22 100 1.5 5.5 '91.0 2.0 (XYlonol,refilled
May 18 100 2.0 AN 91 ¢0 2.2 Sauaplos drawn from the™
Junc 8 100 1.8 6. 9040 © 7 2.0 prilht plant, -Saall c

. vvlumﬂs of xvl"nol
7 rofilled. )

The freosh zylonosl was of a ycollow color, whoreas. the xyloncl which had
been in Oy’rﬂtlDD was of a dark brown color.. : :
Matarial : N : . .
The agyaratus was nntlrcly made— of iron. Aftor a threoc month —

'aperqtian tha heating coil of ¢oluman I (amnonia-still) was considorabl
corrod oa. The inlet feed pincas well as the walls wers wmore oriless
corragod, Such corrosions warc t2 be exXpe ctca bseauss iron is .-
attacksd by hot amaonia llquora, -

""" The walls of colwin 11 (qu-H 3- sepnrutln ¢olumn) werc not
affected. Yhe heating ¢dil 'insido™the: recoiver was slizhyly corraded,.
aftor o tio month aﬂaratlbn the steam coil of cdolumn 11T NH—-Jcparat—

. ing coluan) snawcu Ji hblb corrosion, especially at tha weldfd joints.
The c2il wog ~lacad by onc made. of aluminum which howover aftsr a
ane aonth ops “tl.n showsd pinholc corrosione. The iron walls wore a0t
affectud, In cdsr 50 abtaln @moro Jdetailed informatinsn about tho :
influcnce of thl absorbent, as woll as ‘of the rosssetive mases upon
various motgls, samples hud boen Fized to vorious szactiong of the sl



' fTabié”éjrepréégntsﬂﬁhéfdbtainéd,resﬁlﬁsi-3The;most'suitablefmétals;are[

299.574 aluninum ‘and oicromal for coiimn. I (amaonia still). .. -

e Y Aésvpra,fsicromal‘10;131Uminumi99.5%1f0r‘cjlumn7II;(HQSgwgggqééat7 

Sraion) v IR L e e s D .
'VzA—supra; aluninum 99;5%'£or.colhmh'{II.(Nﬁseseparation) R

‘BSiler plate, cast iron and Ns‘Shbw‘Smallllbss@s‘tooylf employea‘ggf
thcgboiler~qpq§xructibp.14 RS A o : _ e

Ty

\

‘Experifients concérning the combustion-of the
acid- _ : " " i~ " T p—

QreédVeféd.NH; to 'mitric

— -‘Infbfdef{fO'dctérminé.whother’ény“datéribetiOnﬂof1€hobﬁiéﬁinﬁm
. eatalyst. occurs if waste-liquor-ammonia is burnsd, the followirg 2 -
" experiménts. werd performed:. Nig which had bagn 1iberated from waste.

_j‘liqudr”was-purified fme,HQS"by‘mdans;of‘bogéinon ore and burned to - -

unit

;nitnogcn¢pxide;-—Subsequantly,the Nﬁg”withdriwn fron the separation” T~

‘was subjected .to ths sano -toste : ‘ B P
e usually employed laboratory: apparatus was ussd for: the ex=-.

" meriments and . the roubins analyscs. wore maGe.s Comcontrated crudc™. i’
“rammonia liguor (14f20%)'wasypsurcd.into a distilling flask oquipped ™.

'm“withwafdistillingwhcaduandwstri;ﬁéd,;

. Yhe 1ibsrated vapors worse 1led .

ghrough two drying towsrs filled with bgg1iroh_oréwiﬁwéfaar”th“bxtractﬁ“
" thig-hydrogen sulfide. ’In, o subscquend nixing flask, packed with Ras-
"' chig rings, air was added to 80-litcr@a@nania,‘whereaftcrfthe mixture
was passed over tae catalyste - The attached diagram rapresgnts the

* obtained yiolds which were 2s high as 98% (July 14, 1937-March 13,1938

)

3eginning with March 27, 1938 gasoous NH was withdrawn from tne

pilot plant -and uscd for tac oxidabtion. The~ﬁHt£gngs$wopo;pQSScd ‘
through- a, saall scrubbsr int> which auamonta ligQor was injected. (15

1liters per hiour). T a stall.-volunc of thq~$ﬂturdtcd}solutioh(was‘con-
—tinuously witudrawn and returncd t2-the ammonia stil¥e asproximately
3-4 liters per day of frosn wator werc added in ordar ‘to. kecp constant
the volume of tho scrubbing salution.”’ ByVthe-écrubbing:procesg;the,
ammonia zascs werc-partly Tiberated from HyS and .entraincd,.phenels. T

. The purified HH,-gas was transforred ¥o atsmall gas holder,

(capacity 400 liters) frda which. by mezans.of smdll blaswer it _was -

passcd’ throu

=

~h 2 eontalnor gacked with .Dog iron ore and finally to.tho..

combustion chambers -~ . : e i
Twd slightly differcnt;tcst;ru@s-worc-madc simultaneously:

1)
2)

A
expsrinents bitweson December 14, 1937 and Junc 195, 1938 wos used for:
the MNaOH troated Zas. 4 row slatinua gauze had besn usgu.-for the zas
which had not becen passed throuch sodium hyiroxide soluticn.

With:ut_ﬂurthcr_ddditiohql_purification<tho_ammonia‘gas{wéslg
directly passod ovor the catalysbta .t S R
Beforc sntering.the furnaco tho gzas was led throuzh 2 washing
Yottles fillsd wi th .NaOH-solution., The ammonia-air mixbure -
consisted of 80 liters NH. por hour and 720 Iiters air por houre
The furnace tompcrnturcs;sthe avordgc of which was 7009C., varied
betwoon 640=7209C. , o SR
The slatinwa gauzo which had beon uscd for currying oub. the .=

; In.both

NfCﬂsqs the yielé avoraged 987, - .

—

girectly beforo, the addition of air 0.023~and.O«Olb}g:ﬁheﬁblnpdff;:

cu. &l was dotoramined in tho gas. - Yo doterisration .of the platinum 0.,
crauzod c¢ould be dbscrvidi o .S 8250 as the cxperismcnts had Boop: finishe
Ctho platinun 7ouzes worc snipped to the Leuna works. for furthor inspeoc
tion. \Thc roport rcads as follows: / : e A

3t very auch can be-roported abosut the rdrwardéq:platinum“gguZng



b‘

Thoy ‘are unlforﬂl\ actlvatcd but conSLderably worn aut, In commcrcial
~apcrat10n such a.loss of Weignt is nat: pormissiblc.” Tho loss: of woich
~of thev acting - gurface .proper could not bc determlncd because' » .
,1. The Fauzgs ors heavily: danabod _ S Sl
- e Tae~rat10 of thc rﬁaction welvht to thb total ono is unfqvarablem'

\‘:'
) e

/Summarz . / ;

e Tho process developed by‘ r. Bachr which is’ sunvosed to separata !
fNHB-H S—Coz—mixturas into NH and H o-CO ‘has been omployad for:the. ' -
G.80% arat13n~ef concon&ratcd aamonla 1quo . The experiments’ wera‘c;g’rﬁ
,Mcarrlea out. at. thu Huls coko-ovon—ﬂlnnt ongloylnc ) small scale SR

) ﬂuy&fdtUSn : :
N The: nixtur@s éould bC” ngr“t”d into a NH3-¢as witb an ammonia
¢ontent of 96% and in.a C0o-HyS=cas wnlch still contained O. 8% NH,_ .
‘Ths crudc amminia“ 11qu3r c5ntiinod 75.5% NHgy 2R+ 6% HoS and 3. 9% 3002
‘The. rccov0red,amnan13 was burned  to nitric ‘acid using. a alatinum '
catalyste. Tho output was 80 lltors por how 1 a npnia. - The- ylelds
were 98p.; : PN . ,
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