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To all whom 1 ma;y Concern:

Be it known that I, KEruyaer A. bPERI{Y a,
citizen of the Umted States, residing a,t
- Brooklyn, in the county of Kmﬂ‘% and State
of New York, hme invented new and useful

'Imprmements in Processes of Dehydrating

Moist -Chlovin, of which the followmg is a

“specification.
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My mventwn relates to the method of

drying chlorin or rendering same anhydrous.

The raw material 1s supposed to be gaseous
chlorin either pure or diluted, as, for in-
stance; by moisture or by 0the1 o258 Or

Vapors.

The process consists in various steps and
operations calculated to bring about the de-
sired result.

To illustrate one form of apparatus with
which the process may he carried out the
accompanying rawings have been prepared

in which similar (,hﬂmcte]:s:. of reference in-

dicate like parts thronghout.

Figure 1, of the drawi Ings, epresents a
dlaglammai ic view of the &ppamtus g,
2, represents the rame view with a part of
the units differ entiy coupled.

. Generally speaking ¢hlorin 1s extremely

| difficult to dry and especially to render ab-

so,lutely anhydrous. 1 have found that a

ry practical method for accomplishing the
qf) ect 1S to refrigerate, but when this 1s ac-
z{)mphshed the chambers where refrigera-
ion takes place may become clogged with

/the solid hydrate produced and the presess

35 1s thus interrupted. I have provided means
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whereby this difficalty is overcome and also
whereby a number of desirable objects arc

attained i1n connection with the pre-chilling

of the gas; also heat exchange between the
incoming gas and product, and also recover-
ing all “the chlorin from the water and

products to prevent waste of chlorin and also
to prevent any cbnoxious odors in and about

the plant which would otherwise inev 1tal>lv
oceur.
It 1s well known that an atmosphere con-

- tamnlng one three millionth part chlorin 1s

not suitable for breathing for any length of
time, thus it 1s 1mp01tfmt to provide a proc-

‘ess which will prevent escapt, of chlorin dur-
Img operation.

Suppose chlorin to enter the appar a‘ms at
3, from any suitable source of supply, for
mstance electrolytic cells decomposing
chlorids. The gas 1s preferably first led

toa towel 4, or scrubber, through which it

| refri

|

{ may pdSS 1n an upward dlrectmn and from

which 1t passes through pipe 5; encounter-
ing 1 its upward passage a downwardly
flowing stream of a suitable refrigerant, for
mstance water coming from the refrigerator
so marked to the top of the tower 4, by pipe
6, and out at the bottom, ret.,unmn' to the

gerator by pipe T. From pipe 5, the
chlorin passes to chamber 8, thence to cham-
ber 9, and through this to chamber 10 by
pipes 12. After it has left chamber 10, the
pipe 13 carries the dried chlorin to any Suit-
able reaction or other apparatus, as X, to
the suction fan, or equivalent appar: atus 14,
The chamber 11 has its jacket coupled to that
of the chamber which 1s first in series, viz.
chamber 8, by pipe 15 and in this partmuh,r
instance the chamber 11 is warming up, re-
cetving 1ts heat from the incoming gases as

they pass chamber 8 by means of the Auid
jacket cireulation.
hydrate 1s accumulat{_,d in each of the cham-
bers 10, 9 and 8 in this order, which is in
inverse ratio to the temper .—J,tures these tem-
peratures may be inferred by the tempera-
ture viz: minus 20° C. marked on the pipes
16 and 0° C. on the pipe 17 and 5° C. on

pipe 18 respectively, connecting the refriger-

ator with the jackets of the various cham-
bers, as will readily be understood. This

1s true where the ‘aeries relation of the chmn-

bers is used but it is not important to essen-
tial features of my invention that this ar-
rangenient be always employed.

By this operation chlorin
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It wil farthermore be noticed tha.i, the

refrigeration received by the gases in cham-

ber 8 1s derived fmm the 1dle c]mmbel 11.

A receptacle 19 1s showrr as receiving the
liquid discharge from the 1dle chamber, In

[1g. 1 the 1dle chamber is coupled for dis-

Lhdl“t of the chlorin into the pipe 5 by pipe
E}U
chiorin thus produced is again refrigerated
to remove any remaining moisture. In K 19,
2 this pipe 20 is shown in dotted lines only
and the melting of the hydrate 1s utilized
to produce the two component liquids, chlo-
rin and water, the water being eliminated
or drawn off 1n receptacle 19 and the chlors in
collected and utilized as liquid chlorin in

either the 1dle vessel or transferred to other .
The water drawn -

receptacles before using.
from the idle vessel may be added to the
accumulation of water from the tower and
18 heated In chamber 21, whereupon the
chlorin 1s diiven off and is returned to pipe

wheleupou 1t Wlll be noted that the
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3 through duct 22, which as will be seen, | and other gas or gases or vapor, which con-

places the chamber 21 under negative pres-
sure of exhauster 14. - -
Referring now to Fig. 2, it will be seen
that the process is carried out in identically
the same manner as in Kig. 1, buf that the

chamber 10 has become so filled with the

hydrate that a change i. necessary. At the
same time chamber 11, which 1n Hig. 1 was
idle, has now become the first in the series

and coupled with the inlet pipe 5; chamber

10 becoming the idle chamber, should now

‘receive heat to decompose the hydrate 1nto

the original chlorin and water so as to elimi-
nate the latter. In this arrangement it will
be noticad that chamber 9 has become the
last of the series, which is always the coldest
chamber, and will be next in order of rota-
tion in the series to become 1idle. and pass
through the process of having its accumula-
tion of hydrate treated. '

From fhe location and connection ot the
fan, or equivalent exhausting apparatus l4,

(it is apparent that the whole connected sys-

tem during operation may be kept at a re-
duced atmospheric or negative pressure, so
that if any of the apparatus springs a leak
the chlorin will not flow from the apparatus
outwardly: but from the fuct that the ap-
paratus 1s inhalent, air will flow into the
apparatus but no chlorin escape. The pro-
portion of the chlorin which 1s converted
into the hydrate may be regulateq by the
amount of moisture permitted to enter the
system and therefore the chambers; as from
boiler 21. It will thus be seen that all, or
nearly all, of the chlorin may be tiwus eon-
verted if desired.

The chamber 10, in Fig. 2, if not coupled
to the circuit as by the duct, shown in dotted
lines at 20, will be found to be under DOSI-
tive pressure after sufficient heat has been
supplied for melting the chlorin hydrate.

The use and operation of the apparatus
has been carefully pointed out in 1its de-
scription and needs no further amplifica-
tion to aid in the proper operation and
manipulation of the system by those versed
in the art to which 1t appertains. It will
readily be understood that some of the steps

may be omitted or altered and equivalents
may be substitutd, and the invention ex-

tends to such use.

1 claim: ' |

1. The process of dehydrating most chlo-
rin which consists in refrigerating the gas
in a plurality of chambers, thereby produc-
ing chlorin hydrate in such chambers, dis-
connecting a part of such chambers from
the system and treating the contents of such
disconnected chambers for the separation ot
chlorin and water. |

9. The process of dehydrating moist chlo-

rin gas contained in a mixture of chlorin

or gases from the

thereby producing

and water and further

sists in refrigerating the gas while in trausit

through a suitable chamber, thereby form-

ing chlorin hydrate from the chlorin con-
tent of such gas and removing the other gas
chamber. '

3. The process

rin which consists in refrigerating the gas in

a plurality of chambers, thereby producing
chambers, discon- -

clilorin hydrate in such
necting a part of such chambers irom the
system and treating the contents ol such dis-

G

70

ot dehydrating moist chlo-

75

connected chainbers for the liquefaction of -

{Ite hydrate and the separation ot the chlorin

and water. _
4, 'The process of dehydrating moist chio-

rin which consists in refrigerating the gas

in a plurality of chambers coupled 1n a se-
rics, thereby producing chlorn hydrate 1n
such chambers, disconnecting a part of such
chambers from the series and treating the

contents of such disconnected chambers for

the separation of chlorin and water.

5. The process of dehydrating moist chlo-
Ui @03 contalned in ,
and other gas or gases or vapor, which con-

sists in refrigerating the gas while n transit

(hrough a snitable chamber, thereby forming

chlorin hydrate from the chlorin content of

as is present and.

such gas and such moisture
aases together

repoving the other gas or

from the chambers.

6. The process of dehydrating moist chlo-"
vin which consists in refrigerating the gas’

in a plurality of chambers couple in a se-

ries, thereby producing chlorin hydrate in.
of such’
‘the

siich chambers, disconnecting a part

“hambers from the series and treating

a mixture of chlorin
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with the gaseous chlorin not so converted

100

contents of such disconnected chambers by

heat abstracted from the incoming. chlorin

for the separation of chlorin and water. .
7. The process of dehydrating moist gas-

105

eous chlorin which consists 1n adding mois-

ture to the gas, refrigerating the gas in a
plurality of chambers coupled 1n a series,
chlorin hydrate in such
chambers, disconnecting a part of such cham-
hers from such series and treating the con-
tents of such disconnected chambers for the
separation of chlorin and water. .
3, The process of dehydrating moist chlo-
sin which consists in refrigerating the gas
+1 'a suitable chambersor chambers, thereby
forming chlorin hydrate in 2 _
chambers, treating the contents of the cham-
ber or chambers for the separation ot chlorin
separating chlorin
e.om the water thus obtained, under condi-
tions of pressure below that of the surround-
ing atmosphere, for the purposes spectfied.
9. The process of dehydrating moist chlo-
in which consists in vefrigerating the gas
in a plurality of chambers, thereby produc-

110

1156

part of such
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ing chlorin hydrate in such chqmbem dis-
mmectmg a part of such chambers from the

‘system, and treating the contents of such

disconnected chambers for the separation of
chlorin and water and further separating

chiors 1%, from the water thus obtained ’111(}1

returning the chlorin to the system.

10. The process of dehydrating moist chlo-
rin which consists in first thlhﬂ?‘ ihe gas
and then refrigerating same in 2 piumhtv
of chambers, thpzeby ")mduu ng chlorin h_}?’

‘drate i such c*hc;z,mbers.. disconnecting a part
of such chambers from the system and (reat- |
mng t% contents of such disconnected cham-

b{,m for the separation of chlorin and water.

. the process of dehydrating moist chlo-
rin wh:{m “consists in fir st fhjllmﬂ he
by the wet contact process and then ref: vig-
plurality of chambers,
Lherebv producing chlorin hydrate 111 such
chambers, disconnecting a part of such cham-
bers from the system and treating the con-

~ tents of such disconnected {,.hdmb&rs for the

Pyt
o

-~ such chambers.

o0

Yy,
e

5e,pf1mtm11 of chlorin and = ater.
12, The process of dehych ating moist chio-
rin which consists in mhwemtmg the gas

i a piurality of chambers, coupled in a se- |
ries, thereby producing chlorin hydmte "
d;awm}ectmfr & part of such.

chambers from the series :md treating the
contents of f:uch disconnected: cha,mb@ for
the separation of chlorin and water and re-
establishing the clmmbers 80 i'enmwd as
membe]s @i the series. -

The process of dahyammng moist 53111@—
rin - ﬂnch

oas

consists in refrigerating the gas |
. [
1 & plurality of chambers, producing ¢hio-
‘rin hydrate in such chambers the reifrig-
LI‘ELNGH in-one or more of such chantbers |-

being produced by the melting chlorin hy-
drate 1 another or others of the group.
14, The process of dehydrating moist chio-

rin gas contained 1n a mix tme of chlogin

and other gas or gases or vapor, which con-
sigts 1n refrigerating the gas Whilﬂ i transit

1111*011{3;1} o suitable du‘mmm thereby form-
ing chlorin hydrate frowm the chlorin con-

tent of such gas and removing the other gas
or gases from the cham ber under pressure
bel 0 w that of the suuumvung atmosphere,
15, Lhe process of dehydrating moist chlo-
vin whi
chlorin bydrate by refrigeration, decompos-

g the hydrate into chlorin oas and water

ud vechilling the gas so pmduu 2l for the
PUIrpose 51191.,1[10(*
16. "The process of ddwdmtmﬁ molst chlo-

rin which consists in converting Lh orin 1ntoe

::,hls“un hydrate by refriger atmn decompos-
ing the hyvdrate into chlorin oas and water,
and refrigerating the gas so pmduced down
to a p@mt below that at which chlmm hy-
drate 13 produced.

17. 'The process of dehvdmtmw mmst, gas-

eous mlorm, which consists in Mhmg Mois-

ture to the gas, refrigerating the gas in a
suitable chamber to a pomt ‘"ii: Or heiow that
at which chiorin hydmte i1s formed, and

treating the contents of the chamber to eﬁect_

ef*ompﬁsﬂ'mn of the product.
Intestimony whereof I have hereunte set
my hand 11 presence of two subsm ibmg mt-

1 11658‘13

) ELMER A. SPERRY
Witnesses:
Cari G. Prus,
Wavrer B. KNTamT.
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