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To all whom it mey gopceri:
Re it known that I, Quporra Kxiersch,
a subject of the German Kmperor, and a resi-

dent of lLadwigshulen-on~the-Rbine,. Ger- |

many, have inveuted a certain new and useful

Process of Purilfying Burner-Gases, of which

20

the following is a specifieation.. ~ . 0
In my Letters Patent Nos, 652,119,
685,020, and 692,018 [ lave deseribed im-

.provements in the manufncture of sulfuric

anhydrid and a new apparatus for use there-
in, having for its object the practieally quan-
titative couversion of the su{fur dioxid in sul-
furous-acid gases into sulfuric anhydiid by
the contacl process by means of the regu-
lated cooling of the contents of the contact-,
chamber, s0 as to nmintain the temperature,

thereof substantially between the composing |

and decomposing- temperature of sulfurie
anhydrid being formed. I have disco-ted
that I can achieve said result contmupuslfr-

: and invarinhly while supplying impure su

fur-dioxid gases to the contact materiai proc

 wided the impurities in such gases do not in-
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clude certain substances the deletericus in-
fluence of which was first discovered by me.
By the aprlication of this discovery I can pro-
duce in said process from “burier-gases’’ (by
which I mean such impure sulfur-dioxid
gases as are produced or are similar to those
produced from burning pyrites, crude sulfur,
or other sullur containing raw materials) a
practically coutinuous approximately quan-
titative vield of sulfuric anlydrid with suffi-
ciént economy for general commercial appli-
eation.  The principal constituents of ordi-
nary pyrites are ‘the following clements or
compounds thereof: iron, manganese, copper,
nickel, arsenie, antimony, phosphorus, mer-.
cury, leud, zine, bismutly, thallium, selenium,
&e. Many of these on ronsting the ores are,
liable to pass into the burner-guses, cither
free or in combination, either as dust or as
gus.. Even if practically pure sulfur be used
us the sonree of 30, some sulfuric anhydrd
is formed, and sinee the ore used in burning
contains moisture the result is that the 5O,
vrodiced contnins sulluric unhydrid which
pusses forward as u suspended mist.
Hitherio it has heen supposed that the de-
teriorntion in sfficiency of the contact mate-
rnd was due to ashes, dust, and soot, and the
removt of these hes been unsuccessfully at-

[ tempted }}yllmedha,il\iéal purification; but I.

have discovered that besides these the im-
&uriti({g in said burner - gases, which inter-

wre_with the continuous accomplishment of
said -result by the contact process of my.

. phove-referred-to. patents, are substantially

the sulfural, arsenicsl, and mercurial impun-
ties, of, in other_words,. sulfuric-scid mist,
sulfyr vapor, arsenic, mercury, and the com-
pounds-of ‘the last two.. These substances
were understood to be voletile at a red heat,
which is the approximate temperature at
which sulfuric anhydrid was known to be
composed: from sulfur dioxid: and oxygen,
-and, [ belicve that no one, until myself, sus-
pected that they axercise_(i any deteriorating
influence on the contact material.

My ‘process departs from the apparently
cvident way of immediately passing into the
contact mass the relatively dry and hot roast-
ing-gases after having freed them from dust
-as far as possible, - It substitutes a new and
particular purification which preferably con-
sists in the following features: first, a specinl
treatment of the gases while hot with a jet of
steam or other agitator; second, a subsequent
gradual cooling; third, removal of condensed
tmpurities; fourth, successive washings with
water or sulfuric acid until sufficiently pure,
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as may be determined by especial tests;

fifth, said tests consisting, first, of an optical’
test to show freedom from dust and mist,
and, secondly, of a chemical analytical test
to show freedom from arsenic, mercury, and
their compounds; sixth, drying the gases by
sulfuric acid. To achieve this purity, a jet
of stenm is blown into the hot gases as they
emanate from the ? ites - burner.  This
stenin produces the following effects:,

* First. It mixes the gases thdrouglily. and
brings about a more perfect combustion of
any sulfur ‘or other combustible matter.
This mixture and promoted combustion can
also be effected with a jet of air or other com-
bustion-promoting gas—say a portion of the

urified gases ready for the contact process;
Eut then the steam must be blown in later.

" Second. T have found that it is preforable
for the purpose of an easy and total washing
of the roasting-gases, especially from nyrites
containing muc§ arsenic, to cool the gases not
suddeniy, but gradually, in suitable cooling
‘apparatus. Since, however, allsaid gasescon-
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tain concentrated sulfuric-acid vapors which
are condensed when ing. the metals of

the cooling apparatus, usually consisting of

ron or lead, are strongly attached. and thus
the apJ)aratus are soon deteriorated or de-
stroyed.

is" blown into the-gases suffieient to br
down the concentration of the condensed sul-
furic acid to a strength of 10°to 40° Baums,
this difficulty is overcome. -

Third. When cooling the gases in the or-
dinary way and Witﬁout treatment with
steam, the solid .impurities in combination
with sulfuric acid qui
ner walls of the coolers or conduits asa hard

- crust, which stops up the pipes and, like

boiler incrustations, is* difficult {0 remove.
By blowing steam into the hot gases this for-

- mation of crusts is avoided and the said im-
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“-especially o

‘purities form ‘a mud which is easily collected.
and removed.

Fourth. Further, the addition of the steam

renders"it possible to more easily ‘wash the
gases subsequently and gives greater cer-
tainty of attaining the desired purity. .

Fifth. Finally, the action of the steam
serves to avoid the formation' of volatile hy-
«drogen co'm¥ounds of theadmixed impurities,

arsenic or its eompounds, which
also could be formed by the action of the con-
centrated sulfuric acid on the metals of the
coolers and the impurities and which can be
removad only with great difficulty, therefore
passing -into the contact mass and slowly
rendering it inactive, 7 ,

The gases after having been treated b
steam pass on through an iron or brick wor
flue, in which they cool gradually, into a sys-
tem of lead pipes arranged to act as a cooler.
Here they are cooled down to about 100°
centigrade or less. At this point the mud
containing the impurities is conveniently re-
moved from the path of further incoming
gases, They are then passed into washing-
towers or other washing apparatus and
washed with water or dilute or concentrated
sulfuric acid. If not already washed with
concentrated sulfuric acid, they finally are
thoroughly dried with this concentrated acid
or other drying agent. The extent to which
the weashing must be carried out must be de-
tarmined by the aid of the tests already men-
tioned and will depend on the nature and de-
gree of impurity to be eliminated. This
washing is best effected in a system of washing
bottles or other washing apparatus set up

- in series, and pumping machinery is used to

move the gases relatively to the washing

- tiquid. The washing liquid will at the begin-
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ning of the operation absorb some sulfurous
acid gas, but will soon become saturated, so
that the sulfurous-acid gas will from that time
on simply pass through.the washing liquid
without gemg further absorbed thereby.” I

If, bowever, a quantity of steam

uickly deposit on the in-

623,878

water be the washing liquid employed, it
soon bécomes converted into dilute sulfuric
acid. The use of concentrated sulfuric acid

‘isnotrecommended i ordinary cases, because
\M requires considerable expenditure of power -

to remove it from the washing agparatus and
because the said apparatusis liable to become

incrusted. The washing apparatus can be

constructed on the Erinciple‘of the ordinary
washing-bottles,sothat thegase have toover-
come the pressure of the.liquids in them, and
consequently the liquid which is in constant
movement becomes intimately mixed with
the gases, or the gases may be sorubbed by
the energetic movemeni df the washing lig-
uids through the gases. No material should
be used in  the washing apparatus which in
the presence of the acid%iqmd might give rise
to the production of noxious gases—for in-
stance, arseniureted hydrogen. Sulfuric acid
and any sublimates and flue-dust are pre-
cipitated in-the cooler and any going over

are held in the washing apparatus, and the’

liquid running from these 18 collected in lead
boxes and allowed to :settle. The sulfuric
acid obtained in this way can be poured off
from the sediment dnd be used as diluted sul-
furic acid or it can be converted into con-
centrated sulfuric acid by the sulfuric anhy-
drid obtained by’ thé contact process. If
not already washed with concentrated sul-
furic acid, the gases are finally thoroughly
dried by means of such concentrated acid or
other drying agent. , .

The extent to which the washing must be
carried will depend upon the nature and
amount of the impurities to be eliminated
and can be determined by tests, as aforesaid.
These tests are more f'uI)l7 described as fol-
lows: In the first place the apparatus is so
arranged that a layer of the gas some yards
long isilluminated by means of a lamp at one
end, while from the other end the operator
can look through the entire layer of gas to-
ward thelight. ~ It is necessary that no dust
or mist mixture shall be observable. If
this is'demonstrated by the optical test, it is
only necessary to examine the gases for such
impurities a8 would not be shown by the op-
tical test. '~ Among these impurities there is
i particular arseniureted h¥d:ogen and pos-
sibly also mercury vapors. Inorder todetect
these, a portion of the stream of the purified
gxs is'passed for a long period—say twenty-

our
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hours—throngh a wash-bottle conteining -

distilled water, . and the water so treated is
then examined- according to any - suitable
chemical analytical method.. In this way
any considerable traces of the dangerous im-
purities can be discovered.

" The above description of the process a
plies most closely to the purification of the
gases derived from the furnaces in which
pyrites &re burned or ressted ; but gesss con-
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taining sulfur dioxid from other sources can
be purified in a similar way. In practical
working it is easy and best to effect both the
abave-described tests in the manner de-
seribed; but of course if the chemieal test
alone constantly indicated the freedom of the
gases from all traces.of noxious impurities
the optical test could be dispensed with.
In the accompanying drawings I have
shown an apparatus by which my process
may be successfully performed. Figuro 1
thereof is a vertical diagrammatic section,
and Figs. 2 and 3 are modifications of cortain
parts.
" In Fig. 1 the pyrites-burner gas; for ex-
ample, leaves the pyrites-burner K by way of
the dome A, at whose exit the gas mects n jot
of stean B, sbove referred to, and passes
along apd through the pipe B’; in which the
gas 1s gradually cooled, and thencp into the
cooler D, where it is further cboled by means
of, say, & cooling liquid circilated through
tower 1) around the gds-passages d d from
o eninghc to the liquid-ount-
let openings ¢’. dP is a chamber or pocket for
the reception and removal of impurities de-
posited in the cooling-tower. On leaving
tower DD the gas next passes ‘through the
above-referred-to washing apparatus E ¥’
and thence into the drying-tower F, which iz
filled with coke J, which is sprinkled with
concentrated sulfuric acid supplied through

.the sprinkler G. The dried gas leavesthe

tower F by the passage H. N
- Fig. 2 represents another form of wushing
;‘Pparatus which may be used in plage of K
" of Fig. 1. The water enters the upper
compartment through the pipe i and ysenpes
from the lower compartment through the
pipe i The gas enters through the pipe F
and escapes through the pipe . The com-

: Eart;ment.s are formed in the tower-by the

orizontal partitions m, m’', »%, and m? vce-

- spectively, containing the upwardly-extend-
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ing nipples n, o/, n?, and »*, covered by the
hoods 0 o’ o* 0%, so as to bring, the upwardly-
moving gases in intimate contact with the
downwerdly-moving water in the passages
between said hoods and nipples. '

Fig. 3 represents another form of drying-
tower in W{l)i(‘.h the coke is arranged jn hori-
zontal layers j §* ## j°, which are sprinkled
with concentrated sulfuric acid entering the
apparatus through the plurality of sprinklers
g ¢ g°. The gas to be dried enters this drier
at h and leavesit at i’

I elaim— ) )

1. In the manufacture of sulfuric anly-
drid by the contact process, the process of
purifying burner- gases which consists in
agitating such gases while hot, and then
couvling and washing the gases, and drying
them. .

2. In the manufacture of sulfuric anhy-

| tinally
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Jrid by the contact process, the process of
wrifying  burner-gases which consists in
{vlowin;: & jet of steam into said gases while
they are hot te apitate them and reduce
their concentration, and-then cooling, wash-
ing und drying seid gases,

3. In the manufacture of sulfuric anhy-
drid by the contact process, the process here-
in deseribed of preparing burner-gases for
purification, whivh process consists in first
commingling them with agueous vapor s
as to reduce the concentration of 'cnmllensed
acul gontained therein and then gradualiy
eooling said guses, and thercupon removing
impiritwes as deseribeq '

1. 1u the manufacture of sulfuric anhy-
drid by the contnet process, the process of
treating burner-gases which consistz in re-,
moving substantially all arsenical impurity
therefrom prior to conversion.

5. Tn the manufacture of sulfucic anhy-
drid by the contact process, the process of.-
treatie burnev-mases which consiots in re--
moving substan'ially all arsenical and mer-

sl impurity therefrom prior to conver-

sion, : .
_6. In the manufacture of sulfuric anhy-
‘drid by the contact process, the process of
treativy buraer-gases which consists in re-
moving substantially ali sulfur and arseniesl
impurity there{rom before conversion.

7. Tn the manufacture of sulfurie anhy-
drid by the contact process, the process of
treating burner-gases whicli consists in re-
moving substantially all sullar, sulfuric acid
andarsemenlimpurity therefvem priortocon-
version. )

8. lu the manufacture of sulfuric anhy-
drisd by the contact process, the process of
purifving burner-gases which consists in
agitating the gases in the presence of mois-
ture and gradually coeling tfwm‘ and wazhing
the gases in a hquid saturnted with sulfurous-
achd gas. B .
© 9. In the manufacture of sulfuric anhy-
drid by tlie contact process, the process of

“purifying burner-gases which eonsists in

agitating the gases and gradually cooling
them, atul washing them in a liguid satu-
rated with sulfurous-acid gas.

10.- In the maunfacture of sulfurie anhy-
dritd by the contact process, thé process of
protecting the contact substance which eon-
sists in separating out of the burner-gases,
the arsenical imputity, substantially as and,
by the weans desceribed.

11. In the manufacture of sulfuric anhy-
drid by the contect process, the process of
purifymg, burner-gases which consists in
sooling  them grac?uuily and continuously
removing solid impurnties, then bringing
them in contact with a liquid capable of re-
moving liquid and gascous impurities, ard

drying them. -
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In testimony whereof I have hereunto set

-12. In .the manufacture of sulfuric ’anhy-
my hand in the presence of two subscribing

drid by the contact process, the process of

treating burner-gases which consists in first'| witnesses.

‘cooling them gradually, then continuously! RUDOLPH KNIETSCH:
5 removing a part of the impurities, and then - Witnesses:

passing the gases through a liquid capable | GusTav L. LICHTENBERGER,

of removing the remaining impurities. ApoLpH REUTLINGER.



