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 PROCESS OF CHEMICALLY TREATING AND WASHING PULP.

Application filed April 19, 1927. Serial No. 185,020.

~ This invention relates to 2, Process ‘of chém-
ically treating and washing cellulose pulp,
and has for its object to effect an economy of

wash water in a process wherein pulp is sub-

§ Jected to a series of alternating chemical

treatments and washings.

After the liberation of cellulose pulp from

raw cellulosic material. such as.wood, ‘1t 1s
sometimes subjected to a series of chemical

0 treatments, after each of which the pulp is

{.
b

washed free of treating chemical and reac-

tion products. For example, after the libera-
tion of chemical wood pulp, as by the so--

called “sulphite” process, it is sometimes sub-
jected to a series of alternating chemical
treatments and washings, to effect a removal
of non-alpha cellulose components there-
irom, and accordingly to produce a fiber high
in alpha cellulose, which for convenience of
designation shall hereinafter be  termed

“alpha wood fiber.” "A process of this char-.

acter is described in our application, Serial

No. 72,522, filed December 1,1925. In accord-
ance with that process, raw or unbleached
‘wood pulp, e. g., sulphite pulp, is digested in

an alkaline liquor, such as caustic soda solu-

tion, then bleached in hypochlorite bleach
liquor, and finally superbleached in chlorine

water. After each of such chemical treat-
ments, the pulp is washed, as otherwise the ac-

tive chemical of one treatment would inter-
fere with the succeeding chemical treatment.

“Where such a series of chemical treatments
is performed on pulp, a large amount of wash
water is required to wash the pulp. Such

wash water must be free from impurities,

~such as specks, which if introduced into the

15
-pulp when the contaminations do not delete-

fiber would impair its value.. Hence, in cer-

tain localities where the supply of fresh wa-

ter is limited, the problem of supplying a

- large amount of wash water becomes a very
- Serious one. [ o

In accordance with our‘prdcéss.,Wé,-Sh Watéf
effluent resulting from one washing of the
pulp is employed in another washing of the

riously affect the pulp or materially interfere

with its succeeding - chemical treatment.
Thus, wash water -effluent 'resulting from

washing pulp free of chemical and chemical

reaction products of one class may be used

successfully in washing pulp free of chemi-
cal and chemical reaction products of another
class. For instance, the wash water effluent

resulting from washing superbleached pulp

and containing chemical and chemical reac-
tion produects of one class is suitable for wash-
ing bleached pulp, as the chemical and chemi-
cal reaction products present in bleached pulp

are quite dissimilar to those present in super-

bleached pulp. Similarly, the wash water ef-

80

fluent resulting from bleached pulp is suit- -

able for washing alkaline-digested pulp, as

the chemical and chemical reaction products

present in alkaline-digested pulp are quite
dissiniilar to those present in bleached or

superbleached pulp.

A better understand of the present inven-
‘tion as applied to one particular process, for
purpose of illustration, may be obtained from
‘the following more complete description
thereof, when considered in conjunction with

the accompanying drawings, wherein

~ Figure 1 represents diagrammatically ap-
paratus for carrying out a confinuous-series
of alternating chemical treatments and wash-

'in%s for the production of an alpha wood
pulp. o

' Figure 2 repfe’seﬁts a sh;i-ilar_ a.nangerpent ;
of apparatus, wherein a somewhat modified
washing procedure i1s practised. B

- Referring to the drawings, 1 indicates a

{1 3

?&._ o

tank into which raw or unbleached chemical

“wood pulp, e. g., sulphite pulp, is fed froma
supply pipe 2, and in which s&ch pulp is di-

cested in an alkaline solution of proper alka-

85

‘linity to effect a solution of non-alpha cellu- -
Tose components therefrom. Digestion may

be performed under the desired conditions,

as in a caustic soda solution, until the alpha

00

celluloge content of the pulp has been raised ..

to the desired point.  After digestion,. the - -

charge is highly colored, owing to the pro- |

duction of colored reaction products by re-- "' -
95 -
non-alpha cellulose components in-the pulE.' N
 The digested charge is passed from the cook-. - =
ing tank 1 through a series of washers:3, .~ -~
‘wherein the colored reaction products are . =
largely removed from the pulp. The washed
pulp 1s then passed into a bleaching tank 4,
- wherein it is bleached in a calcium hypo- -

action of the caustic soda solution and the

141 I

chlorite liquor to the desired;Whiﬁeness.' _The‘ B C

bleached pulp is then passed through a series
of washers 5; wherein the bleaching reaction.

products are removed, then into a super-

*10;5- L

bleaching tank 6, wherein it is superbleached

in cholorine water to substantially ultimate

‘whiteness. The superbleached pulp is then
“passed. through a series of washers 7,

where-

- L -
. -
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‘in the superbleaching reaction products are

removed, then through the sluice 8 i1nto a
reservoir (not shown), from which it may
be withdrawn for use as desired. Such alpha
wood fiber 1s, for example, suitable for manu-
facture into high grade writing papers and
for use as a cotton fiber substitite in the

- maufacture of cellulose derivatives.

10

In accordance with our process, fresh watet
1s employed for washing the superbleached

- pulp, and the wash water effluent from the

15

20

25

superbleached pulp i1s employed for washing
the bleached pulp, and the wash water effluent
from the bleached pulp i1s employed for

‘washing the alkaline-digested pulp, thus uti-

lizing a minimum quantity of clean wash
water in the process. Thé wash water effiu-
ent from the superbleached pulp contains in
solution a certain amount of free chlorine,
hydrocloric acid, and chlorinated organic ma-
terial representing chemical and chemieal re-
action products of one class, but these impuri-
ties' do not appreciably affect the bleached
pulp or its subsequent superbleaching, as the
chemicals and chemical reaction products in

~ such bleached pulp are of a different class.

30
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- would consume large quantities of bleach
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Thus, the bleached pulp contains lime salts,
particularly calcium chloride, together with
oxidized organic material which the wash

water effluent from the superbleached pulp

is quit capable of removing, as it is subtan-
tially free of such impurities. %ﬁy impuri-
ties which are acquired by the bléached pulp
from the wash water do not interfere with
the superbleaching, as they represent chemi-
cal or chemical reaction products of super-
bleaching. So, too, the wash water effluent.
from the bleached pulp is very effective in
washing the alkaline-digested pulp substan-
tially free from colored reaction products,
which, if allowed to remain in such pulp,

and seriously interfere with the attainment

of higch whiteness. |
As shown i1n the

water is delivered through a series of pipes

9 into the washers 7, through which the super-

bleached pulp i1s passed. The wash water

. effluent from these washers flows out through

50

outlet pipes 11, and is forced by a pump 12
through a pipe 13, and thence through pipes

- 14 into the washers 5, through which the
- bleached pulp is passed. - The wash water

56

effluent from the washers 5 flows out through
outlet pipes 15, and is forced by a pump 16
through a pipe 19 and thence through pipes
17 into the pulp washers 3, through Whicﬁ the

‘alkaline-digested pulp is passed. The wash-

water from the washers 3. flows out through
pipes 18 into a save-all (not shown), which

- catches and retains fibers carried along with

. 00
L

. the wash water. The various impurities in
~_ the pulp are in this way accumulated in

the same ‘wash water before it is finally dis- p.ulg or materially interfere with

charged via the save-alls. A minimum

drawings, fresh. wash

pulp to a series of alternating chemi

‘such wash water effluent in another washing

- 1,688,263

amount of wash water consequently passes
through the save-alls, thus necessitating a
minimum save-all capacity. o o
In certain instances, it may be desirable
to discard the most contaminated wash wa-
ter effluent 1n each washing, to lower the con-
centration of impurities in the wash water

efffuent which is to be reused. Such a pro-

cedure is illustrated in Figure 2, wherein

the efiuent wash water from the first of the

washers 5 through which the bleached pulp
1s passed, flows into a discharge pipe 20 lead-
ing to the save-all. Similarly, the effluent

‘wash water from the first of the washers 7,

through which the superbleached . pulp 1s
palssed,%imvs into a discharge pipe 21 leading
to the save-all. Thus, the wash water effluent
containing most of the impurities of previous
chemical treatment is discarded. This dis-
carded effluent is replaced by supplying fresh
water from a supply pipe 24 through a pipe
26, preferably to the last of the washers

8‘|

and through a pipe 25, preferably to the last

- of the washers 3. -

While we have described our process as
applied to a process for the production of an
alpha wood fiber, it is to be understood that

0

it may find application in other processes

where cellulose pulp is subjected to a series

of alternating chemical treatments and wash-

]

ings, in each of which treatments chemicals
and chemical reaction products of & different

class are produced.

Hence, we do not wish to limit ourselves

strictly to the procedure herein disclosed, but

“what we claim 1s:

1. A process which comprises subjecting

pulp to a series of alternating chemical
treatments and washings, and employing the
wash water effluent from one washing of the

pulp in another washing of the pulp where-

1n the contaminations in such effluent do not
deleteriously affect the pulp or materially
interfere with its succeeding chemical treat-
ment. - '-

2. A process which comprises sgla)jecting

ments and washings, discarding the most
contaminated portion of the wash water ef-

fluent from one washing of the pulp and em-

ploying the remaining portion in another
washing of the pulp wherein the contamina-
tions in such efluent do not deleteriously af-
fect the pulp or materially interfere with 1its

succeeding chemical treatment. o
- 8. A process which comprises subjecting

pulp to a continuous series of alternating
chemical treatments and washings, employ-

ing fresh water for washing the pulp after -

the last chemical treatment, and employing
of the pulp wherein the contaminations in
such effluent do not deleteriously affect the
its suc-

ing chemical 'treatment._

treat-

L
-
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chemical treatments each producing reaction.
products of a different class, washing the

 pulp substantially free of chemical and reac-

tion products after each treatment, employ-
ing fresh wash water for washing the pulp

25
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4. A process which comprises sﬁbjecting'

pulp to a series of different chemical treat-
ments each producing reaction products of

a different class; washing the pulp substan-

tially free of chemical and reaction products
after each treatment; and employing  the
wash water effluent from one washing of the
pulp in another washing of the pulp. -

5. A process which comprises subjecting

pulp to a series of different chemical treat-
ments each producing reaction products of a
different class, washing the pulp substantial-
ly free of chemical and reaction products

after each treatment, discarding the most
contaminated portion of the wash water ef-
fluent from one washing of the pulp and em-
ploying the remaining portion in another
washing of the pulp. .

6. A process which comprises subjecting
pulp to a continuous series of different

after the last chemical treatment, and em-
ploying such wash water efiluent in another

3

washing of the pulp wherein the conta.nina-

tions in such efluent do not delsteriously af-

fect the pulp or materially interfere with 1ts
succeeding chemical treatment. |

7. A process which comprises subjecting
cellulose pulp to a series of chemical treat-
ments 1ncluding alkaline

ment, and employing the wash water efiluent
from the bleached pulp in washing the alka-
line-digested pulp. .

8. A process which comprises subjecting

cellulose pulp to .a contintious series -of

o0

digestion and
bleaching, washing the pulp after each treat-

30
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chemical treatments including digestion in

an alkaline liquor, bleaching in hypochlorite
liquor, and superbleaching in chlorine water;
washing the pulp after each treatment; em-
ploying the wash water effluent from the su-
perbleached pulp in washing the bleached
pulp; and employing the effluent wash water

from the bleached pulp in washing the alka-

line-digested pulp. . -
In testimony whereof we have affixed our
signatures. o

" GEORGE A. RICHTER.
MILTON O. SCHUR.
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