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. UNITED STATES PATENT OFFICE.

. WALTER

V. WENTWORTH AND ARTHUR B. LARCHAR, OF OLDTOWN, MAINE, ASSIGNORS TO

. PENOBSCOT CHEMICAL FIBRE COMPANY, A CORPORATION OF MAINE. -

© . PROCESS OF HANDLING THE ELECTROLYTIC PRODUCTS OF BRINE IN THE
. o TREATMENT OF FIBER. . S SR

| No.912,340. . Specification of Letters Patent.. - Patented Feb. 186, 1909.
- I App_l'i_cation_ﬂled_;ranuaﬁ 29,'1907. Serial No. 354,609, - - - -

" To all whom it may concern: ~ °_ ’ - funnel-shaped or hopper-shaped bottom 17. 55
S -'.,.;-Bp 1tk1ilewn' hat we, WarTer V. WENT- | The bank of steam tubes 18, slightly inclined
- "WORTH and

7, - 20 lytic.-pro
-~ one form of

.. -~Figure 11s a d1agrammatic ¢ _
" apparatus comprised in.our system. Figs.

- .40 soda effiuen

o g.__-jtvfﬂ'tof"l_ﬁfﬁhio

. "Products of Brine in the Treatment of Fiber,
. of which the following is a specification. - -
10 . Heretofore, caustic soda and chlorin pro-
- duced by:electrolysis of  brine

-~ . ple, in ‘the cell

. Arthur-B: Larchar, patentee, 736,892 dated

PR ‘August 25, 1903, and 793,138 dated June 27, -
have been applied, respectively, to the.

* 15 1905)

" separation-of cellulose fiber from wood and

N * * to the bleaching thereof. -~

* ... Our present -invention constitutes an im-

cess -of - handling said electro-

" proved - pro

. pOIHtS of épayﬁcatmn tO the fiber. EUE
-+ . .Tn the adcomparying drawings is shown

.carry into -executién the process which 1s

- 25 compri ed in our invention. . =

o

- 72,38, 4 and 5 are details.of the same.

" 1and 2 are two electrolytic cells which aré

L 30 Erefera‘,bl-y of the construction shown in said
. Patents 793,138 and. 736,982. . They aresup-

~ plied with salt brine fronrtiie tank

-

L]

~ chlorin gas product ‘of the electrolysis leayes
. the cells through the lgllazed tile pipe 10 and
must be combined witl

€

' which discharges intd the storage tank 12.

' Thiscausticsoda effluent generally consists of
. .". .-about equal. parts.of caustic soda and un-
.. _changed salt in solu

- 45 geparatéd from the
- 2 latter ii]ajfpl_iedto_the fiber. .
et We. will describe separately: the s

.. respectively, on their way to

. end 5, 'This consists of & shell 16 having-2

nd ARTHUR B. LARCHAR, citizens of
the United States, and fesidents of Oldtown,

5 county of Penobscot, State of Maine, have.
 invented:a-new and useful Improvement in.
the Procesges of Handling the Electrolytic

of - (for -exam-
shown 1n “U. S. patents, to

ducts between the cell and.their-

apparatus which may be use:! to:

. _ 3, whence
. 1t is forced by the pump 4 through the pipe 5.
.. and the branch pipes-6 and 7 and valved noz-

35 zles 8 and 9 to the cells, respectively. - The

i limeto form *‘bleach’
" ‘before it is &piilied to the fiber. . The caustic-
Jeaves the cells by the pipe 11,

tion, which salt must-be |
caustic: S':Q_da{_before_ the

" for handling the eaustic soda.and the chlorin,
_ the fiber. .. . |
—The combined

" is shown in detail in Figs. 4

| forming vapor.

| from the ba

, .0 7 { tion 26 among
elevation of the

4

*

from theé horizontal, extends across from side
to side of the shell 16, through which tubes
steam is ‘circulated between the steam pipes
19'and 20. ' These steam tubes are so located 60
as-to divide the concentrator chamber into -
the upper:vapor space 21 and the settling

3 '-éph;ce:-?.;z-‘eomected at one side of the bank of *

‘tubes by the vertical passage 23. |
" The liquid pumped from the tank 12 fills
the body .of the concentrator 15 to mearly
the top of the bank of tubes 18 and is main-
tained continuously at about that level.
Under the heat of the tubes, it boils up .
through the bank of tubes; part of the water 70
in the chamber 21, whence 1t -
escapes through any suitable opening as 24.

| The portion that 1s not vaporized flows down

through the passage 23 which is separated -~
nlg.cif tubes by the partition 25. 75
It deposits a portion, of its salt erystals in the - -
hopper 17 and thence circulates up again
through the openings in the horizontal parti- .
the tubes 18.. This circulation -
continues until the desired concentration 1s 80

| reached and the strength of the circulation

combined - with. the - continuous- removal of
the salt- crystals as fast as formed prevent- .
the scaling of the steam tubes. The valve
27 being open, the concentrated liquor set- 85 -
tles into the receiving tank 28 (whichis, dur-
ing this operation, maintained under a vacu-
um through connection as desired with any

suitablé means of exhaust, such. exhaust not.
being shown) through the passage 29 at the 90
bottom of the hopper. The receiving tank - -
28 consists preferably’ of a drum provided
near its bottom with a perforated horizontal -
pipe 30 conne¢ted by the pipe 31 with a

source of compressed air normally shut off
by the valve 32 (Fig.1). "~ .~ .
"33 is the outlet pipe from the receiver 28,
and 34 the valve therein. This outlet pipe -
leads to the filter tank 35. - When the liquor-

95

in the receiving tank 28 has reached the de- 100 -
‘sired concentration, the valve 27 is tempora= 4

1ily closed, the valves 32 and 34 are-opened
and the compressed air blows thecontents of
the tank through the pipe 33 into the filter

. eaustic soda and bribe: are forced by the | tank 35. If compressed air is not. available, 1087 )
" pump J3 through the pipe 14 into a concen- | a:pump. may be used for forcing the hiquor. '

from the tank 28 to the filter tank 35. dno

the meentime, additional Jiquer hes been -

65



partly filling

10

" evaporation which is proceeding above. In
- other words, the salt cry
156

=

pumped into the concentrator 15 from the |

tank 12 and concentrated, the salt crystals
_ the hopper so that as sdon as
the valve 27 is

will wash down imto the tank 28, where-

‘bottom below the

upon the valve 27 is. again closed and the re-

ceiver 28 emptied as before. In this way, in
normal operation, the process becomes sub-
stantially continuous

since by opening the
valve 27 at frequent intervals, the salt Crys-
tals accumulated in the ‘hopper are inter-
mittently withdrawn without sto ping the

stals accumauilate in
extending hopper-shaped

the downwardly
zone of evaporation and

- can be permitted to discharge periodically

20

without interfering with the evan orating

process going on in the zone of evaporation.

The salt crystals with entrained caustic

soda descending into the vacuumreceiver28,

as above described, are in & viscous condition

~ and the air by which they are blown from the

.25

' state of agitation as it passes In sep

‘vacuum receiver to the filter tank prevents
the consolidation of the viscous mass in the

receiver 28 because it keeps the mass in a

- from the perforated pipe 30 to the. position

- above the mass
30

35 ‘mass of salt c
soda while stil _ :
~ Separator or evaporator 15, an excessive

ve tl 188 which it ‘must occupy for
forcing the mass into the bottom outlet 33.

- The filter tank 85 contains above its bottom
- . a perforated filter supp

the attempt be made to filter the viscous
retaining the heat of the

amount of salt is dissolwed; while if the

~ partially drained mass of ciystals is allowed

10 _
~ enough to obviate this difficulty, it is liable to
partially congeal so as to prevent the com-
pletion of the operation, and if pressure be .

to cool and is washed at a temperature low

~ applied to force it through the filter, such
45

650

~ this discovery

65

80

gealed upon ¢ 0P ¢ _ | ‘
advantages are thus attained: (1) The cooling
causes the sell)amtmn of a larger

pressure will tend to force the finer salt erys-
tals through with the caustic soda and possi-

bly, also, particles of the filtering material
itself. We have made the important dis-
covery, among others, that these difficulties
may be avoided by permitting the mass to
cool as a preliminary to filtration. Putting
into use and omitting the pres-
sure, but depending upon gravity for the

filtration, we have found the operation to be

entirely successful; the mass of salt crystais
remaining com}pa.ra,twely loose” and uncon-
1c top of the filter. Two

percentage
of salt crystals; and (2) when the salt CTys-

. - " . '
‘tals cool 1n the caustic solution, they form a

" loose mass and are much more easily washed.

When, therefore, the filter tank 35 is being

Milled from the receiving chamber 28, the
65 outlet valves 39, 40 and 41 are closed ‘and |

again opened, the crystals.

arate jets. .
| operation repeated.

. ort 36 upon which is .
| suﬂ:)orted a layer 37,°38 preferably of sand.

crfstals and entrained caustic

with g

912,340

remain so until the mass has had as much time
-as practicable to cool, when the valve 40 is-
oljened and the' concentrated caustic soda

lowed to filter through and drain into the _

A
concentrated caustic soda storage tank 42,

applied to the fiber. When the strong con-
centrated caustic soda ceases to run through
the filter, a small quantity of unevaporated
caustic brine is pumped through the pipe 45
onto the crystali which washes most of the

the contents of which are inr condition to be

79

nearly pure caustic soda before it. This is

followed, after closing the valve 40 and open-
ing valve 41, by repeated additions of small
quantities of cold water from the pipe 46
until the effluent shows the desired

1s discharged through the pipe 43 into the

tank 12, whence it again passes through the

separator 15. The valve 41 is now closed
and the valve 39 opened and the pure salt

| crystals remaining on the filter are dissolved

by additions of hot water and run into the
brine storage tank 44 from which it.is raised

by the pump 47 through.the pipe 48, into the

additional brine, to the cells 1, 2 and the

| reedom
from caustic. All of this dilute caustic soda

. It will thus be seen .
that all the salt that escaped decomposition

1 at tlte outset will be returned after being

80 .

-85

00

‘brine tank 3, whence it is returned with

05

separated from its entrained caustic soda to

the cells until it is completely
while the separated caustic sodd accumu-
lated in the tank 42 will be in a condition of
purity enabling it to be applied to the fiber

‘through the proper channels. -
80 1s a tank in which fresh salt crystals are-
‘dissolved to make brine {
‘nected, respectively,
‘tank 44 by the valved pipes 81 and 82.

e and which is con-
with the pipe 48 and

~ Handling the chlorin.—The chlorin
leaving the cells through the pipe 10 proceeds
thmugﬁq the series of a,%smrptwn' towers 51, 52
and 53, each of which is composed of glazed
tile. These towers are arranced in Series;

decomposed,

100

106

gas -

110.

the chlorin gas being discharged into the first

one at the bottom from the }l)ipe 10, passin
thence upward. through the tower an

through the pipe 54 down to the bottom of

the next.tower, thence up through that

tower and through the pipe 55 down to the

bottom of the third tower, thence up through
that tower to the outlet 56, which is under
the slight exhaust of a fan 57.  Milk of lime
1s conveyed into the top of each tower from

115

120

‘the pipe 58 and in descending through each |

tower 1t meets the ascending current of chlo- .

rin and unites with it forming _
chlorid of lime. Each tower is provided
perforated slate dash-plate 58P ar-
ranged below the lime inlet and chlorin out-
let s0.as to afford intimacy of contact be-
tween the lime and the chlorin. When the
lime is fresh, most of the chlorin is absorbed

in the first tower.but as the proportion of

‘““bleach’” or

125

130



. “‘bleach” increases and.that of free lime de- |
‘¢reases, more chlorin passes-onto the second

912,340

tower and toward the end of the operation
some chlorin reaches the third tower, but

‘only a trace ever passes through this third
tower to the outlet 56, if the apparatus 1s n
proper working order. B

59 and 60 are two milk of;limé tanks below

the towers. |

10° b
towers discharge their liquid chlorid of lime

61 is a concrete tmugfh into which all of the

~ at the bottom and from which trough such

- liquid may be discharged-either into the tank
59 through the pipe 62, or into the tank 60 |
‘15 through the-pipe 63; the pipe not in use be-

ing closed by a suitable dp _
- outlet pipes 65 and 66 lead from the bottom

ug 64. Vealved

~ of each milk of lime tank to the pump 67 by

. which the milk of lime from the tankin use is
pumped through the pipe 58 to the tops of
the towers. - An agitator 68 in each miik of

.20

- lime tank keeps the lime in suspension while
'itris in operation. . Each milk of lime tank 1s

25

provided with -a pivoted stand-pipe 69 con-

nected with a valved outlet pipe 70 and con-

trolled by a cord 71 so that the ‘‘bleach” or

N finished chlorid of lime can be drawn off

- 35

from the tank to any depth desired. This

| “‘bleach” is in proper condition td be ap-
- 30

Elied through suitable channels ‘to the
leaching of the wood fiber. '

-~ In Fig. 2 is shown a detail of the dash-
plate 58" and the lime-inlet-pipe 58* 1n one

of the towers. In Fig. 3, 1s shown a detail
of the bottom of one of the towers and the
chlorin-inlet-pipe 10® and of the liquid-outlet

. pi%e 612 into the concrete trough 61.

n operation, one of the milk of lime tanks

{ ““bleach™.;

P

~will be filled with milk of lime which will be |

éirbulé,t'_ed: by the pump 67 , over and over,
| through the. absorption towers 51, 52, 53,
into -

until- 1t is all converted substantially
eaC In the meantime, the other tank
60 will be filled with milk of lime so that as
soon as the conversion i the tank 59 is com-

| plete. it can be cut off from the towers and.
). .

connection made with the tank 60. In‘this

way, the absorption towers will be in stib-

-8

stantially continuous . operation; the two.

tanks 59 and 60 being alternately employed.

- From the foregoing description, it will be .
seen that the whole system; inclusive of that

portion for handling the caustic soda, as well
as that portion for hanaling the-chlorm 1s

substantially continuous, enabling the cells,
the absorption towers and the concentrator
15 to be m substantially continuous opera-

tion and yielding a substantially continuous

The process _
sists in electrolyzing the same; then concen-
trating the caustic soda efduent of the elec-

trolysis, then cooling the concentrate and

separating the same into its caustic soda and

salt constituents. _
- In testimony whereol, we have hereunto .
signed our names in the presence of two sub-

seribing witnesses. o |
. WALTER V. WENTWORTH.
' ARTHUR B. LARCHAR.

- Witnesses:

Jos. I. GouLp,
- -Crara. H. GouLp.

o0

e
et

supply of both ‘‘bleach’ and caustic soda to
the fiber treating operations of a paper pulp
mill. I
Having thus deseribed our invention, we
‘claim as new and desive to secure by Letters
“Patent: -~ - -
process of treating brine which con-.

70
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