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o Reports by Mr. Kanika ddtad Dec. 29 1931 on . [
*"The Combustlon of st to S by Moans of a Claus Klln“ kT

and by’ Dr. Hmnisch, dated January 11 1935 on’

_“Experiments Carried. Out with" the: Aim ‘to Recover: Elementary Sulphur
.from Gases w1th”a Low Content of HydrOOBn SLlfide :

The. Combustion~of st to s by.Meqns of a Claus Klln ”f“"

The "low: reactiSn tedperatures of 4500C, which have been observed

Cwhen-HoS is burned i th a deficiency of air-to “glementary sulphur &

- and-water vapor using a bauzite catalyst ‘and a Claus kiln, are very. .
'surprisingo Ths'. theoresical combustion’temperature should be - as high
‘as 1800°C, Ths low ac¢tual temperature can be eyplalned only by heak.
logses: due to-radiations .

- /A rough caléulation was performed in nrder to~determ1no whether,
. the’ actual temparqtures can bo explained by the .aboveimentioned ‘heat
losses ‘due -to radiationes - The caleculation confirms the presumption.’’
"and .shows that.the theoretical calcmlated radiation Ibssas are in -
~sompliance-with-the-known-heat-losses-in- prﬁctiCe. /,,m

It can thersfore be expescted that-if. such a design of a kiln

is employed whiech removes the heat of redction more efficiently by &
properly ‘designsd cooling.- system, the size of the kiln will become
smaller or the output of a Crlven‘kiln can .be substantially increaseds
The fagt is, however, that the catalyst allows ‘the appllcation of a
highor outputu v :

Method of Calcul&tlon .
) Accor&fngctorErnJLogebar-Brgmmibzra Glaus kimn;@orialdafmy a
production of 3 tons of elementary sulphur requires a valume—of 30!
Gu. m. (compare sketch 1) .
S tons .of elementary sulpmr correspond with . o
R , ' lOOO X3 x 24,4 = 2,300 cu. m.-HQS ) o
: __3§____ .

1 eus m.'st #% cu. mi 0 = 1 cu, m. HoO + 1,51 Tge sulphur + 2200 k.
cal. Heat of reactlon per hour=; 2,3007x .2, 200 = 210,000 kg. cal;/hr
. 24

Since  tho proc¢ess is carried out at a. temperature of- 45000. it |
is to be assumed.that the gases in the catalyst bed have a temperature
of 450°C. toos - - - _ ,

Heat content.of the Tlue - gaqes ‘at 450°C’ )
‘1 cu. ms HpS + 225 cus me air = 6 cus me of flue gasos with 33% H20.
Heat content of the flus £ases ) -
. 2300 x 450 x 5.0 X034 & 45, 000 kgs cal./nr.

' 24

Hoat of fusion 2f tho sulphur and sensible hLat 1n the sulphur f“-
present = 11, 000 kg cal./hr.

r

Hoat of reaction which must be carried away by radiation
-— ~ .. 210,000-11, OOO 45, OOO 154,000 kg.cul ./hr. .

Surface of the brick-lined oven-nqntlo above tho grate = 25n2

_Hant. 1ossos due. to ) radiation approx. 25 x:1000 =-28,000 kg cal /hr.,
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'Heat losses’ pf the un1ined cupola.;f; S
154,000-25,000 = 129,000 kg.:cal./hrs

ourfaco arsa. oﬁuthe unllncd celllngs and- of the unlined mantle :
‘is- approx. 27 m<, - The" surface area. is’ enlarged by the glrders, which
support the brickworlk: This. énlargement i3 -supposasd ‘to be approx, :
30%,,resulting in'an actual ‘arsa of-35; m2 whlch 13 rasponsible for
.the "heat losses d%e “bo. radiationg T oo T e
‘Heot losses per m surfgc° arén. . R "J.T A . BT

1zgéooo -3, 700 kg. cal. /hz/nr. _ SRR
‘ ‘Ths heat unlts are transferred frﬁﬁ “the surface area of the
'catalvst toithe. covar of | ‘the Flln., With a cﬂtalyst ‘temparaturs of

'450°C. the - towpfr“tu*o of the sapntle should be gpproxl 350°C+“if the

total amount of heat is tron sfarred to the surrounding air. -Assume -
‘a tomperature of ths air of 15°C, the coefficiont of the ‘heat ~ .=
transmission from the walls to2 the air must bo a = 10; thls is an
-absolutely mormal.valué . .

o The flue 'gasss laqvo the zone-of reac+1on at a te mparature ‘of -
-+4509C y-and -the" %1ln ‘nt-1509C s~ The surfacs mrsa vndsrneath the grate
Is approx. 36 m By bsing cooled from 450°C, to- 1500(32 the flue
. gases deliver 31, 000 kg. cat /hr. The heat 1sses par wm® surface area

ara 860 kg. cal/m /hr. in that pert of the reactor. -The value is
guvits normal, The calculation shows that the performance of the )
claus-proccss depends on a large surface area of the kiln, R
. It can therefore bs expcched that, should ths .catalyst allow a )
highor velocity of the reuction, with a more sfficisnt cooling of the
catalyst bed the kiln could be of ‘considorable smaller design or the
output of a given siZe¢ of the kiln could be incceassd. The. cooling
can be pnrform"d eithsr Py .a water or a:steam jackot or tube-kilns
can be.employad. PFOViSLOH: nowever, -mst. be mads so that the tomp-
‘erature of the cooled walls-is nigher than the dew point of ths gases
(approx. 709C.) in“drdsr o'prevent corrosion by sulfurous acid. If.
-iron is omploysd- cor"051on can bs nxpucted by sulfur vapors.even if
the tompﬂratur"s arc .highor $han those of the dow-p&int of the ga'sas.
Aluminum is resistant agulﬁst the - 1nfiuenoa of ‘uluhur vapors or of
condznsad SO )
Tha Jutacnad sketeh #2 shows e Gosign 32 a Claus ln which is

',ocuiapod w1t1 u wat73'0037 3 system. - S

Ex:crlnonts Carricad Out n1t1 the Alxa to Recover ulemsntary Sulfur
fr“m Gases with a Low Contont a7 Hya*o <n oulfida

The utllxzatlon of Lo waste zases, . whlch are r“covorﬂd by the
'desulphu?izatiqnqqf the waste watvr of the YWinkler-producers is
carricdr »%7 in such 2 manner, st it is ‘added to the power gas in
orda» tn use its calorific vqluc. 3inc¢o ‘the dusulphurizatlon
gxpyrimenis have shown that tho th-content of tha waste gasos can bo
considerably high under tertain conditions-~12-~ 8% st bosides 4-10%
Hp-= it sucms ©o b3 29s3ibls U0 rocover slomentary sulfur by a partial
cdmbustion of ths gases, (Compara oxperiments for the recovery of the
sulfide-sv1lfur fron the waste wator” ~f the Winkler producers)., The -
cxpariments wers carrigd cut in a quartz tube of 20 mm diamstér which
was £illed with granulated Bauxite as used in the -factory for the
production of catalytic.hydrogen. In the boginning ths volume of.tho
catalyst was 200 oci but a volume of 400 cem. was applisd for axpori-
monh #4 ar tho tho following... Tho tub2.wds fixed in_a vertical eloctri-




cally heqted furnacuq o ‘ ' ’
“ o The ges mixture is: preparfd in a gaﬁnolder which has a caoacity
S of ‘1 mo.and the inside 5L waich . is ‘coated with Sedrapings +CO0oand. =
Hois: furnished by high pressure’ ¢ylinders; wheéreas the: HQS is prepared
invas Kipp-apparatus. Since. the sealing water continually extracts:
“'HpS. .and™~C0g from- the gas mixture, the H?S ‘and’, Hé-content of. the gas. i .-
" t0.be converted was supposed to be squal t0 the sxperimentally deter~ .-
mindd content befors the admixture of the airi The.deposited: elemen-';j‘
tary\sulphur was récoversd by a Woulf-bottle heated by a glycerins:
“bath, lator on the bottls was replaced by -n'beaker. ‘A high percan<
“tage of the sulfur howsver was: deposited as ‘fine ‘flocks at such places .
‘where asi a-result of moro efficient - cooling ‘of the gases,- the reaction
watér has besn- condsnsed.’ Due to- such lassos.*he comp1lqtion of a :
sulfur balance was ngt possible. - ‘
.. As socn:as it .was: °xperinnced that no cons;dc*ahlh reactxon
took. place. between Ho8 and CO_ in the c¢pld part of “tXe 2ondensing
. apparatus, gas samoTLS were darcctly—urawn from ths sulfur reﬂoverlng
contalinsr. . Tests l5 and ‘14 were . performad in ordsr tc £ind whether .
‘a dry eléctrostatic precipitaticn of: tho sulfur paridclss earried By . -
-~the.-gag--1s- passiblas-Far.thab-purposs. an. elezirostutic Diltarn whichyﬂn,
had a Qiameter of :70 ma and was onve;oopﬁ by an gloct "_n'“txng‘col
‘was. arranged-behind thse sulfue recoverlng cousainer ‘und opsrated wit
‘30,000 volts at a gas temperatiure or aporor.( 240 Neithgr n consid-
erable sulfur prerlhltatlon nor a reactl ar batweon Iigd.and. £0g5 could
" be observed.‘ The roccwerec sulfar was ¢ a-dark :oL0r causad by
"""""" ¢~ irash cas lyst was
applied,  but- show“d o 11 shi* yulluw "0101 aftsr a short 3or10d of time.,
Its purity was: nobt- detn“niwsdq 4t the end of an exparlment ‘th&q
catalyst was found #v bs ciated witn 2 black "oa]—+tke subqtance, but
carbon eould not ba found by ene y@is; ,
— Tables 1 and 2 conbrin s vesults of Tife nx“eriments. Tho * :
) numbers of thse ﬂwﬂﬁﬁimenﬂg roprusent - the o» sriments of 1 day whereas &
the letters indica%s the alicratisns whi s inmost ceses comprised \\
1-2 hours._ Baglnn ng owith sxperimont 13 ne hydrogen -was addod, the
- hydrogsn (2-3%) wiich was DT y3ent in tie gus was formed during the

preperation DP ths {r Ln aa'Alpo dﬁO]”dLAS
Thedresiit of the n"pn*11urt3 is as oilows

\

1. It is pr3sibleg To rocover rlementary sulfur from gasss which'
¢omiair 10-15% i,S busidcs mors or ioss Ho by & partial ‘combus tion
witth air and che,appln ation 3f a uatalysu. .

2, Thu..lowsr the tomgs ;_turo of rcactlon the bobter the reaction
ond the precipitation of the sulfur. Reaction timos below 3 sec.
aro possihlo. Tha tcmo’"uturo of roaction could be influenced by
& more or less condvnéation of tho hoat lcsses by hoatlng the
guirtz tuhe. ’

. The eificioncy of wmuu pr‘nﬁsslwas as high as 98-$5% calculated on-
the introdvced sulfur, wicrsby not mors thon 2 g. "Hﬂb + 802)
remainod-in- bhe waste gas. —=
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17a 23 270 32 ¢ 13.5 V 7
17b 225 - 32 16.0 .2 15.6 . = PN
17¢ 230 30 32 - 14,5 .1 15.6 0 - 745,
17¢ 235 235 32~ 13:5 .2 "15.8" o C
17 230 230 32 14.5 A0 13.30 - 640
e 195 200 22 . 16:0 2 183 - 047
18a 150 200 45, 22:0 4T L6 4D
18b 165 205 45 20:0 &5 14,0 = 0.7 L.l
18c 175 235 go . 26.0 2 3.6 1,1 4.5
18d 170 255 60 26.0 .8 12,4 & 1.6 0.2



