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PECHNICAL MEETINGS 1951
Paper No. 5., CONFIDENTIAL

This paper will be presanted at tho Technical Msetlngs in
Paris on 3aptember 25th and 27th, 1951.. It must net be published
prior to that date and, in any omse, it must not be published
without the permission of the author.: :

FPRODUCTION OF SULDHURIC ACID FROWM -
HYDROGEN SULTHIDE BY A WET RECOVERY PROCISS,

b& Dr, Sohuringcv, Albatraos Superfoafaatfabriaken'N.V.
o { May,1951.)
INTRODUCTTON

During the technical meetings at Milen in 1949 wo raised
tha queation whether delegetos had any experiencc in the production
of gulphurio scid diract from hydrogun sulphldo. The answoer was
nagativo. '

Sinoe thon o gtudy hes bean madce of thia poseiblliity whiloh
reaultod in tho construction at tho Albatros Works,Pornls of en
installetion with o production cepaclity of approximately 40 tons
of 84% awulphuria gold from hydrogen sulphidoe on the wet contact
prinoipla. The hydrogen sulphidd 1o suppliod by the Shell roefinury
which 1s situnted noxt to the Albatroa faotorlos. :

It mocs without saying thot tho world scarclty ln olomantnl
sulphur is nlaoc folt in the Netherlaends, clthough thoe use of suiphur
in tho Nothorlands io low in comparison with the Unitoed Kingdom,
Franoo oand Belglum, owing to the fact that sulphurio nold 13 only
produccd from pyritos,

In 1950 immorta of aulphur cmounted to 3000 tons, whoroos ,
the total production of swlphurle ocild (1004) amountod to cpproximmte-
1y 450,000 tona. On tho othor hend, somo 200,000 fona of 78% ncid
were lmported from DBelgiwm, mainly on behalf of tho superphosphato
industry. Tho loticr roguiromontas ocnnot bs met at the prescnt
momant,

T+ will, thorsforc, be undoeratood that o study was mado of
the pogsibilitiocs of procossing hydrogon aulphide,rz .derivod from
conl mnd oil, dircet., Noturel ges ila found in tho Nethorlaends, but
it conteine very littlo sulphur. Within our knowlodgo, the firet
contnot plant bhrnzad on 128 waa buillt ot tho Il Scgunde Bellnory of
Stondard 01l in the Unitcd Stetes in 1936. 3Sinegu thon, instollotions
of wvorious typoed hove boan constructed. - '

TECHNICALD POSSIBILITINS

Various mothods nre usod for tho raomovol ol H23 from coke
oven ges or. rofinory ema; l.e, dry proocsacs (hydrhtod iron oxide,
rctivatod ecrbon) ond wet procesocos. The lotior oon be aub-divided
into procssnes in which hydreogon sulphido is discnrded, ond procossad
wilth rocovery of Has.
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thout enlorging in detzil on.thg varioua techniques wao
liat below 4he brocesses moat 1n wse. The necns of gbaorption ara
put in brackets: .

L. Girbotol process (mona,=. @1, - or tri- ethenolanine) .
2. Shell phospheto process (tri-potasaium phosphota)

3« - Alkazld procosa (np,.o, godiunslanine

4« Phenolats procesg (sodium phenolate

2« Vacuum cerbonats proc eaa (sodiunm corbonate)

6. AlPo used is tha hylox process 1in whioh sulphur aso

Auch 1s reocavered. A neutral solution of a godium thie
arsénete is used. The absorbed hydrogen saulphide ia
oxldized by bublLling air through the solution, The
oxldation i1e catalyzed. by the arsenic compounida., 3yl
phur as produced hy thig brocose im nov suitzble for

the produotion of sulphurde rold beecmuae of 1ta dm-
Purity and ite high percentage of arasonic,

It 42 possibvle 4o produce sulphuric aecid in various weya
from concentrated hydrogen sulphide. ghe oldest method used is the
roundabout way vin sulphur. In the original Claus prooesa hydrogen
sulphide 13 pasacd over iron oxide or bouxite with half the mole-
culor quantity of oxy#en. In more modarn Ingtallations helf of

tho 125 15 burnt to 502.  HoS plus SO02 ir moserne proportion

2 1+ 1, yield sulphur when pasaad over beuxite,

Should one wish to avoid thls roundebout production vis
sulphur throe othor Droceasod are possible. In burning hydrogen
sulphide en equivalcnt uentity of water is forwed. Should it bve
desired to producc e 987 neid this weter should bs rowoved by
cooling . towera Lafore the gas g -gxidiz@d in the normal wey, but
in thot cnse preheating of th&?i& befora it renchea the converter
19 necezsary. In csmze 80 — 82% sulphuric mcid is atrong enough,
the opparstuas ey be grectly sinplified es the washing and cooling
of the conbustion ges is no longer regquired. The drawbgck in this
brocessd 1 the cooling tower, as under direoct condenaation ths
droaded persistent melid mists are crented. This diffioulty can be
evercome by plaolng eleoctric mist procipitators behind the oon-

- densaticn towera., - -

Finally, it 48 poasible to 8@ a normal chember or tower
plant for the conversion of conbustion gesca fyrom HPS,

DECHNICAL AND BCONOMICAL ASTECTS

In deciding'what nethod of rrocessing gulphurie neid frogo
hydrogen sulphide should be preforred in certein cadad, the following
foctors must be oomeidersed:

(1) Distrnca between hydrogon sulvhide source and gulphuric acid
Irocesging plont,

Especielly in tho oil indugtry 1t will frequently ocour -
that the loceticn of the rafilnerics 13 g Long distanos awoy fron
the sulphuric aecid processing nlant - et ony rate 1f she percentage
of sulphur in the crudes is 30 high thet the droduetion of sulphuric
- 2old oxcoeds tho refinorica! reguiromants. A g rala, in auch
casas aulphur will be producad egplte the unfavouradla oubput of.
the Clous systen., Often Sulphur hes to be repoved ot the wells to
prevent corraaion of the erude oil Plpalings. The production of
sulphur also offers certain ndventages 1in cnse tha production of
H25 18 not oontinuous; sulphur cean be Btocked, wherens no stoaoks
con be mpada of 25, It 1w undaesirable to atop production of n sul-
phurle neid Teotory thot processas Cireotly from aydrogen aulphide.

(2) Ihe dosired ncid strength,

If an aold stronger than 80% hrs to bao producod, wet re-
covory ond chambor ayatens arc of ne uge, I the procuessing of
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aulphuric acid ecorrisd out locally end the hydrogen oulphids pro-
duction of o continuwous nature, the cheapest method would be the
one of direct combustlon followed by washing/cocoling chombers.

Tho Netherlends Stote Mlncoa hove cunstructed a 98% mold plent with
on nnnuel. production ecpacity of 20,000 tome for the processing of
hydrogen aulphide fron coke oven gus. _ : -

If an ncld of cpprox. BO% sufiices - which 1o gensrally
the cose ns for as the superphosphate indusiry is concerned -
githor o wet reoovory prodesd or a htower systom with direot com-
bustion will bo usad. :

(3) Inatcllations' output.

0ldor Claua eystens gucrantoc o sulphur recovery of approx.
85%, whorcos tho more modoern Slaus methods gunarcntes o 90-92% sul-
phur recovery. The output of the vorious types of controt dn-
atollations woing hydrogenaulphide is clmost cqual to $hot of on
ordinary contoct instcllation thet prooesccea from eulphur, 1.e.
noprog. 97%

(4} 3toom production.

TL i’ intzreatdng Lo ocomponre the gtean productions of
the vortous sysatoms#, Per torp of nonufrctured monchydrato this
omounts to: 1,5 -ton from: flash roasting pyrites

0,9 ton " sulphur
1,3 ton " H&3

Iatercst and depreclotion of highor investnonts raguiraed
for monchydrobte inotnlletions, bullt to procesws from H25 rathoer
. thon from sulphur, nre largely cowpensnlbed by the higher production
of stonr, A nojor percontage of tihe otoom obteined by floshroosting
1a known 1o bo ccupenacted by the considerably higher iavestuenta
cnd vhe -peat of power for grinding.

In usine the European Claus aystan 2 toms of atealn ara
obtniped per one ton oulphur; the Ausrlcan @ysten {Girdler Cor-
Cporation Procesa) guarantess o production of one ten of Blawa to
once ton of esulphur produced. '

(3) ZInvestnenla

We nre .rouchly stating the proporiiona of the investwenta
for the varicus systens. Toking o booic investwont of 100 for a
factory processing from sulphur, investnent for a wet contuot 1n-
atrllotdon procosaing from H2S should be 110, ond for o dry contoct
instnllotion (98% mcid) 120. If one prefers o Claus inatellatlon,
totnl investment should be 140.  Colewlations aro besed on aguel
production,

4 conporiven with chomber systons is norc couplientoed os
proportions fluctunte cceording te tac Lnanitude of production.
For o encil production eapacity (up to 15,000 toas per apnwa of
B0% ncld) invesztment should be 115; for o larger production capa-—
oity (50,000 tona per annws of 80% zold) 1t should be 100.

SHORT DESCRIPTION OF THE ALEATHOS PLANT

Tyrengport of G

The Shell Works concenirnte the H23 from. refinery ond
nocording to the $hell proaccss (potassiun phosphote). The gaa is,
undar preasurc, led 1o the Albatros plant through pipe linces over
n distance of approx. 1500 netrss.

The fanct that H2S is hiﬂhly polaonous togoether with tha
frnet thot port of the pipe line posaes over public grounds,
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nas glven rise to deliberations as to wiether thege plpe lines
should be congtructed sbove or below ground. In the end a double
wallad plpe was conotruoted underground in sloping position nnd
Titted with a specinl opparatus Top drainesge of any woter of con-
densation, - : '

an oxtensive auibor of anfety memsures has been providaed
In the entire plant. If in ccrtain circunetancea no nore £ag
gould be drewn of{, the gas would autonationlly be presaed back to
the furneces of tha reflriery,

Burner and Heat-Exchanger.

The burner 1s = sheet iron oven , linad with firdoricks. 4s
o #afoty mensure, explosion valves hove been construoted. The com-
bugtion is started vy oil irnition. The conbustion #8263 are coolad
in o hemt-oxchenger. TFer cne %on of 78% sulphuric acld one ton of
atonn (18 atmosvheres) 13 cbhialned.

Convartor.

Before entoring the contact furngoe, which is of the
noruel snelves system, the gons 18 cooled bty pre-hested eir in order
to proevent condensation. In the converter the same precoutions are
taken. Contact wmes of +the Vanadiun type 18 used.

Abscorption systen.

ATler convoraion of the gages they arc led +o a ateal eb-
sorption towsr. The ftower 1a linod with acld-proof bricks end has
"mcidur" stoneware Tilling. Ths tower is sprayed with port of the
acld produced. Mexlowm strength of the acid produced ias B&%,

The problan of the noid mist which, once formed, cannot be
roemoved by wet absorption, i solved bty o wot Cottrell brecipitator
which is placed behind the abaorption towsr. Betwaoen absorptlion
tower and wot Cottrell a humidifier ia provided for.

The groundsd eloctrodea are rows of vertieal pletes. The
hich tenslon 18 gensrated by o now type of generetor as developad
in Gormany on o semi-conductor rectifier bagie, with & power of
7,8 EV4. '

The efficiency of the oleotrical treater is epurox. 100%,
No suwlphur trioxyde 13 lost through the staclk,

Cogta of Produotion,

The ingtelletion is operated by one nen only. The ohief of
the chanber.plant superviasas crercations, -

Costs of production oro gractiaally net by the velue of
Atoen produced, which is put ot 15/~ per one ton of stom.

According to Dutoh atendards, production codta, exoluding
Interest end deprecietion, ailount to ebout 14/~ per ton acid pro-
ducod,

Incgingerings

The -inatallation wes conatrueted by Chenilebau, Niedermersbarg,
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