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This inxiention relates to a process for prepar- '

ing cellulose xanthate suitable for use in the
viscose process for pmducmg rayon, cellophane,
and the like, and is more particularly concerned
“with a process for preparing cellulose xanthate
from sheets of cellulose pulp without shredding
the sheets.

In the viscose process for the production of
faments, films, and the like, celiulese pulp sheets
are commonly steeped in agueous caustic solu-
tions of mercerizing strength, pressed to remove
excess solution, and shredded fto iorm alkall
cellulose crumbs. The alkali cellulose erumbs ars
aged in cans for several days to mature and are
then xanthated with carbon bisulfice in a baratie
This conventional xanthating equipment is well-
known to those skilled in the ari, A good il-
Justration of a baratte will be found on page 116
ol “Synthetic Tiber Developments in Germany”
by Leroy H. Smith (Textile Research Institute,
Inc., New York, 1946). The pressed alkali cel-
lulose sheets have a density of approximately
40 pounds per cubic foot when stacked neatly
into a contailner, or a pulk density of as low as 20
pounds per cubic foot if dumped at random into
o container. After shredding the sheets into
crumbs, the alkali cellulose takes up at least
twice as much space as the unshredded, random-
Iv packed sheets, the bulk density becoming only
about 10 pounds per cubic foot.  TFurthermore,
when the ripened alkali celiulose crumbs are
xanthated they shrink markedly and accupy only
a fraction of the volume requived at the start of
the xanthation. This loss in the effeciive capac-
ity of the baratie could he avoided or considerably
reduced if high density unshredded alkali cellu-
lJose could be used 1n the Process.

It has long been realized that it would be more
economical to avoid the use of low density alkall
cellulose crumbs, but no satisfactory allernative
has been devised previously. It had been pro-
posed to shred and xanthate alkall ceilulose
simultaneously, but this has not been commer-
ically successful. It had alsp been proposed 1o
steep a thin waterleaf paper, composed of ex-
tremely short fibers of notv over §.2 millimeter in
length, and to xanthate the resulting alkali cellu-
lose without shredding. Even if it were possidle
to handle such low fiber length stock, such ma-
terial would not give viscose products having ac-
ceptable properties.

An object of the present invention is to provide
g, process for preparing cellulose xanthate from
sheets of cellulose pulp without shredding the

sheets.

Another object of the invention is to.
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prepare alkali cellulose in a hlgh density form
suitable for xanthating, thereby increasing the
effective capamty of the equlpment used over
that achleved with low densﬂ:y alkali celluiose
crumhbs. A fulthel obJect of the invention is to
prowde a process for xanthatmg high density
alkzali cellulose in sheet form. - Other objects of
the invention will become a,ppa,l ent from the {ol-
lowing descrintion and claims.

The obJects of thls mventlon are accomphshed

by a process thh camprlses steeping commer-
cla,lly available viscose grade wood pulp or cotton
linter cellulose sheets in caustic solution to form
alkah celiulose, pressmg the alkali cellulose she-“-*ts
to a dry press weight ra,tm not greater than 2.8,
aging the alkali cellulose in sheet form, charging
the aged alkali cellulose mto a conventmnal ro-
tatable bar atte in sheet form, drawing s relatlvelv
high vacuum of more than 20.inches of mer cury
on the baratte, and then xanthating the alkali
cellulose by adding carbon blsulﬁde and rotating
the baratte to tumble the reactmg alkali cellulose.
Shredding or gundmg blades are not used dur-
ing xanthation or elsewhere in the process.
- Commercially a,vallable WOOd pulp celluloss
used for preparing cellulose xanthate is a high
alpha-ceilulose suilfite pulp having an average
Aber length of 1 to 2 millimeters and regulariy
furnished in sheets having an alr-ary pasis
weight of 0.15 to 0.20 pound per sgquare ioot.
Cotton linters, which may also be used as &he
cellulose raw material, are essentially alpha-
ceillulose having an average fioer iength of 0.5
to 2.5 millimeters and regularly furnished in
sheets having a basis weight of 0.08 to 0.15 pound
per square foot.

The alkali celluloge sheets may be quartered
or cut or torn into even smaller pieces, when
such pieces are accommodated more readily in
the aging cans or baratfe, but the pieces are
still in the high density sheet form and not in
the low density crumb form. This effectively in-
creases the capacity of existing equipment, elimi-
nates the shredding equipment formerly required,
and also saves the power previously comumeu in
the shredding operation.

In view of the unstuccessful attempts of the
prior art, it is surprising that alkali cellulose can
he xanthated in the dense sheet form. Never-
theless, when the critical conditions set forth are
followed, the wanthated product will be crumbly,
yvellow-orange in color, and equal in guality to
the best cellulose xanthate produced by the con-
ventional process with alkali cellulose crumbs.

BEvaluation of the quality included tests of solu-
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tion preparation, filter-ability, spinning perform-
ance, and properties of the regenerated cellu-
lose products.

On the other hand, if an attempt is made to
use wood pulp or linter alkali cellulose at press
weight ratios of 3.0 or more, a gummy, balled-
“up mass of non-uniformly xanthated cellulose
will be found in the baratte when it is opened,.
Not only is the result unsatisfactory, but a con-
siderable amount of time will be spent in clean-
ing up the mess. By press weight ratio is meant
the final weight of the stepped and pressed sheet
divided by the original weight of air dry celluiose
sheet charged into the steeping press.

'The xanthation will be started after the alkali
cellulose has been subjected, in the baratte, to
an absolute pressure of 10 inches of mercury or
less, produced by drawing a relatively high vac-
uum of more than 20 inches of mercury on the
baratte. Preferably, but not necessarily, xan-
thation will be conducted with an excess of car-
hon bisulfide, the xanthation reaction being end-
ed prior to exhaustion of the carbon bisulfide by
removing the excess from the zone of reaction.
The amount of excess carbon bisulfide may be
firom 3% to 1509% more than is required for the
desired reaction end-point, other conditions be-
ing the same as for conventional xantnation ex-
cept that the time cycle will be reduced.

By means of this invention a substantial sav-
ing is made by elimination of the shredding step.
The power saving alone is considerable, but in
a new plant the invention will also eliminate a
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disclosed except as defined in the appended
claims.
What is claimed is:

1. A process for preparing cellulose xanthate
which comprises steeping high alpha cellulose
sheets having an average fiber length of 0.5 to 2.5
millimeters and a basis weight of 0.08 to 0.20
round per square foot in caustic sclution to form
alkali cellulose, pressing the alkali cellulose to a
relatively dry press weight ratio not greater than
2.8, aging the alkali cellulose in sheet form, sub-
,]eetmg the unshredded alkali cellulose to g vac-
uum of more than 20 inches of mercury and then
adding carbon hisulfide to the relatively dry un-
shredded alkali cellulose and tumbling the mix-
ture to xanthate the cellulose.

2. A process for preparing cellulose xanthate

- Which comprises steeping sheets of high alpha-
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substantial investment in machinery and in

building capacity because the alkali cellulose will
be aged and xanftfhated in a dense form. This
volume space requirement can be reduced sub-
stantially 90% and bharatte charges can be in-
creased at least 509%. All of this economy is
achieved without sacrifice of quality in the final
product. Numerous tests have shown that fil-
terability of the viscose prepared in accordance
with this invention is at a commercially accept-
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able level and, when wood pulp is used as the

source of cellulose, it is at least as good as that
previously obtained by the conventional process,
and the time required for mixing, blending, ete.
is not noticeably altered if other conditions re-
main the same,

As different embodiments of this invention may
be made without departing from the spirit and
scope thereof, it is to be understood that the in-
vention Is not limited to the specific processes

45

30

cellulose pulp having an average fiber length of
1 to 2 millimefers and a basis weight of 0.15 to
(.20 pound per square foot in caustic solution to
form alkali cellulose, pressing the alkali cellulose
to a press weight ratio not greater than 2.8, agz-
Ing the alkali cellulose in sheet form, and then
vacuum xanthating the relatively dry unshredded
alkali cellulose and tumbling the alkali cellulose
during xanthation using a vacuum of more than
20 inches of mercury.

3. A process for preparing cellulose xanthsate
which comprises steeping sheets of cotton linters
having an average fiber length of 0.5 to 2.5 mil-
iimeters and a basis weight of 0.08 to 0.15 pound
Der square 100t In caustic solution to form aikali

eliulose, pressing the alkali cellulose to a press
we1ght ratlio not greater than 2.8, aging the al-
Rali cellulose in sheet form, amd then vacuum
xanthating the relatively dry unshredded alkali
cellulose using a vacuum of more than 20 inches
Oof mercury and tumbling the alkali cellulose dur-
ing xanthation.

ANDPREW ROBERTSON.
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