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- This invention relates to an improved process
for xanthating alkali cellulose.

Many attempts have been made to shorten
xanthation time and thereby increase through-
put of xanthating vessels. Attempts to spsed up
zanthation ai normal operation temperatures
either have not been successful at all or, if the
time cycle was reduced, non-uniform or incom-
plete: reaction of the alkali celiulose with the
carben kisulfide resulted in such low quality vis-
cose as not to be useful. It is, of course, generally
known that when xanthation is carried out at
more elevated temperature than normally used
that tnie reaction can be speeded up but invari-
ahly there has been a corresponding loss in qual-
ity as measured by filterability of the viscose solu-
ilon mocle therefrom.

1t is, therefore, an object of this invention to
provide a short time xanthation cycle, using
standard equipment, without sacrificing the qual-
ity of the cellulose xanthate and, in fact, to im-
vrove it. Other objects will appear from the fol-
10wing description and claim.

The objects of the present invention are ac-
complished by a process which comprises charg-
ing a conventional baratte with alkali cellulose
crumbs, xanthating the alkali cellulose at an
glevated temperature with a- substantial excess
of carbon bisulfide over the amount actually ab-
sorbed hyv the alkali cellulose, and stopping the
reaction short of completion by removing the ex-

cess carbon bisulfide from the barate when the
-desired amount of carbon bhisulfide has been
This process will be referred to here-'

absorbed.
after as short-stop xanthation.

-Normal aged alkali cellulose crumbs prepered
from any of the usual sources oi cellulose are
suitable for the process. The baratte is of the

conventional rotating type known to those skilled

in the art, an illustration of which will be found

on page 116 of “Synthetic Fiber Developments in
Germany” by Leroy H. Smith (Textile Research
- Institute, Inc.,
xanthation or the alternative method. of venting

New York, 1946). Either vacuum

the baratte to the atmosphere may be used with

| improved results.

The amount of carbon bisulfide added fo the

- baratte should be in the range of from 209% to

1509 more than the amount actually absorbed
after the desired degree of xanthation substitu-
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procedures digress.

baratte is in the vapor state.

cedure::
in the baratte at the time of evacuation, it is

vaporized and removed at that time.
be noted that if  the xanthation is allowed to

40 .
as is-the oase with conventional xanthations,
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2 | |

tion is reached. 7The Xanthation temperature
should be in the approximate range of from 20°
to 60° C. and preferably in the range of from
25° to 45° C. With these preferred conditions
of 209 to 150% excess carbon bisulfide and a
xanthation temperature of 25° to 45° C., the
xanthation cycle has been reduced to 25% to
809 of the time required for the conventional
xanthation cycle, which uses a temperature of

approximately 30° C. and very little excess (ap-

proximately 5%) of carbon bisulfide;, which is in
equilibrium with the reacted xanthate. This
reduction in time is accomplished without sacri-
ficing the quality of cellulose xanthate produced.

In fact, a surprising improvement in filterability

of 309% or more is achieved for the same total
and combined sulfur contents.

In short-stop xanthations the e,lkell cellulose
is echarged and the baratte prepared for carbon
bisulfide addition in the same manner as forv
conventional xanthation. At this point the two
Rather than adding a mere
309% of carbon bisulfide (based on air dry pulp),
as is the case for conventional xanthation, an
excess of 209 (369 carbon bisulfide on an air
dry basis) or more is added to the baratte in
the short-stop procedure. The total amount of
carbon bisulfide is added in the same time period
used for conventional xanthations (approximate-
ly 10 minutes). The reaction is allowed to pro-
ceed until the desired degree of xanthate sub-
stitution is achieved regardless of whether or
not- all the liquid carbon - bisulfide added to the
At this point the
baratte is evacuated as in the conventional pro-
If any liquid carbon bisulfide remains

Tt must

proceed until an equilibrium state is reached,

than the xanthate produoed will be too highly
substituted. This does not means that the short-

stop xanthation procedure is mnot suitable for
the production of highly substituted xanthates.

On the contrary, the short—stop prooedule is ad-
va,ntegeous in thlS ‘'case because deoompos1tlon

is minimized due to the shortened time cycle

which obtains.

Short-stopping in the pr esence of 11qu1d car-
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hon hisulfide is not detrimental but is, in fact,
advantageous. This latter state of affairs is
rather surprising. One would think that if a
xanthation is stopped while liquid carbon bisul-
fide was still present, even though the liquid
was later vaporized and removed, the reaction
mixture would be heterogeneous and that a poor
filtering viscose would result. This is not the
case,

The highly unexpected and desirable results
mentioned above are shown by the examples sum-
marized in the tables helow. All of these ex-
amples were conducted under comparable condi-

ions using the conventional procedure for vac-

uum xanthation, except as noted in the tables,
The percentages of carbon bisulfide added and
ahsarbed are expressed in terms of air dry pulp.
The percentages of sulfur were determined im-
mediately after mixing. The values for filter-
ahility are the number of grams of viscose pass-
ing through a 14 square inch area of standard
fiiter press drﬂssmg in 60 minutes under a pres-
sure of 60#/sq.in. (gage) at a temperature of
18° C. using a viscose containing 7% cellulose and
0% causvic soda.

TABLE I

Comparison of short-stop with conventional
ranthation at 29° and 43° C.

e P S — ey e p———

LDB3% a0y 2) (U i 2 3 4 o
Percent C82 Added to Baratte_| 30.0 [ 30.0 7 389.0 1 60.0 60.0
Yercent CFg Absorbed..._. - 28212841 28,61 28.2 28.3
Porcent Bxcess CSeUsed t_____126.,4 {456 1336.4 [374.8 ¢ 31120
XNanthation Temp. (°C) ... 30.0 1 43.0 | 43.0 | 43.5 44, {}
Xanthation Cvcln (’\/Inl) _____ 90.0 1 45,0 33.0 ] 250 25.0
Percent Reduction in Xantha- ‘

tion Cvele. oo 0.0 50.0} 63.4 1 69.0 71. 5
DMixer Salt Index_ o 1 9.2 6.5 521 9.2 9.5
Pereent Total Sulfur in Vlscose 1.94 1 1,91} 1,981 1.96 1.08
Percent Xanthate Sulfur in

VISCO8e oo cee-nw--] 1.34 | L.26| 1.36 | 1.37 1.40
Viscose Filterability_____.._.__ 900 | 400 900 | 1,200 1, 400
Percent Tilterability of Con-

tr{ﬂﬂ——-_———--*—————-——*-—*-'.-.*-.*-1-,—.—..:.:*r_".':' 44'& 100‘0 133*3 ].:55'8

mmrle 1—conventional vacuyum Xantha,tmn :a,t 30“ C
Examrile o—conventional vacuum Xanthation at 43° C.
Examples 3, 4, and 5—43° C.—*“short-stop xanthation.”
CSs added—Cr2ahsorbed 5¢ 100

CS, absorbed
3 Theso excesses of C3s represent the amount of CSs vapor remaine-
ing in the baratte and at equilibrium with the xanthate at the end f

the reduction.
3 'Tkese excesses of CFgrepresent the amount of CS,, vepor or liquid,

remaining in the baratte and not at equilibrium w1th the ‘Eﬂﬂth‘tt“
when the reaction is short-stopped.

TABLE 1I

Comparison of short-stop with conventional
azanthation at 29° and 34° C.

I Pereant Kxcess CS=

xamDle e e i 2 3 4
Percent OSz Added to Baratte______. 25.0 60. 0 386.01 50.0
Percent CSs Absorbed .______.__..____| 24.4 23. 4 24.2 | 252
Percent Excess CSs Used 1. __._.. 122.513156,2 | 844.6 |398.4
Xanthation Temp. (°C.) ccoee e 29.0 29,0 34.01 383.0
Aanthation Cy cle (Mln ) S 00.0 5. G 50.0 | 40.0
Percent Reduction in Xanthation

Cyele o e 0,0 44.4 44,4 | 55.5
Mixer Salt Inde*sz-,---_--h____-.,_._...,..._~ 6.8 5.9 6. 2 B. 5
Percent Total Sulfur in Viscose__..__} 1. 78 1.69 1.76 § 1,79
Percent Xanthate Sulfur in Viseose..i 1. 20 i.18 1.18 ¢ 1.21
Visgose IFilterability . __ . _... 7501 1,000 | 1,150 | 1,300
Percent Tllterabllity of Oontrol ____________ 133. 3 1a3 21173.5

]

Example 1—conventional vacuum xanthations at 20° C.
Example 2--29° C.—short stop xanthation.
Fnamples 3 and 4—34° C.—short stop xanthations.

1 Percent excess C8;= —OS? a%i;fzi S:;s:; or_'thw'e-dx 1600.

2 These excesses of CS; represent the amount of CS; vapor remain-
ing in the baratte and at uquilIbrlum with the xanthate at the end of
the reaction.

3 These excesses of C8are present the amount of CSs,, vapﬂr or Ilqmd
remaining in the baratte and not at equilibrium with the xanthate
when the reaction is short-stopped.
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TABLE IIT

Comuparison of “shori-stop” vented and “short-
stop” vacuum xanthation with conventional
zanthiation at 34° C.

Tyvpe of Xanthation
Conven- | “Shor{- | “Short-
tional Stop”’ Stop?’’
Vacuum | Vented | Vacuum
Percent C8; Added to Baratte....... 30.0 35. 0 1 36.0)
Percent CSg Absorbed ..o ..o 2%, 4 2R, 4 22, 4
Percent Excess C8g Used 2.________. 35,0 ¢ 23.3 {26, 8
Xanthation Temp. ("C.)_ .. _._._. 34.0 34.0 34.0
Xanthation Cyele (Min)y_.______.__. 75.0 35. O 53.0
Percent Reduction in Xanthation
Cvele o e 16,7 | 38. 8 38. 8
Mixer Salt Index . oo e 8.0 4,0 0.3
Percent Total Sulfm in Vﬁcosc .96 1.04 1. 06
Percent Xanthate Sulfur in Viscose. 1.33 1 1,30 | 1. 38
Viscose Filterability__ . _________. 1, 200 I, 700 1, 700
Percont Filterability of Control.. . {. .. ... i 141. 4 141, 5
|

- e =

1,1zappmximately 195 CSs lost througih vent during fhe reaction
CYCiC.

C8s added-—- absornerd |

¢ Percent excess CSa= o2 as; Agsst:li'bejdj X 100,

¢ These excesses of CSe represznt the amouitt of Ci3: vapor romain-
ing in the baratte and at equilibrinm with the xanthate at the end of
the reaction, |
¢ 'These excesses of CSqreprasent the amount of CSs, vanor or liguid,
remaining in the baratte and not at cquilibrium with the xanthate
when the reaction is short-stopped.

Table I is a comparison of a normal vacuum
xanvhation carried ouv at 20° C. and one carried
out at 43° C. with three short-stop xanthations
carried out at 43° C. using various excesses of
CS2. It can be seen from this data that o shorten-
ing of cycle by merely increasingz the tempera
ture resuits in a loss of filterakility. (See columns
I and 4.) The loss in iilterapility can ke re-
stored and even exceeded by using the short-stop
technique. (See columns 2, 4, anag 2.)

Table iI is a comparison oif short-stop xanitha-
tion with conventional vacuum xanthation at two
lower temperatures and at a lower degree of
Xanthate substitution. Ii, t00, shows iiie ar=-
vantages of improved ﬁlterab:thty afforded by
the short-stop procedure.

Table III is a comparison of a conventional
vacuurn xanthation with shori-stcp vented and
vacuuin xanthations at 34° C. This takle shows
the equivalency of the vented and vacuum pro-
ceaures and also shows again the improved fl-
terabiiity for the short-stop zanthations.

By the present invention the time required for
the xanthation cycle is markedly reduced and
the filterability of the viscose product is ma-
terially increased while maintaining other prop-
erties of the product, such as total and combined
sulfur, in line with the results of conveniional
process conditions. The throughput of the con-
ventional baratte is thereby greatly increased
with a substantial improvement in the quality
of product obtained.

As different embodiments of this invention may
be made without departing from the spirit and
scope thereof, it is to be understood that the
invention is not limited to the specific processes
disclosed except as defined in the appended
claim.

What is claimed is:

In the process of xanthating alkali cellulose
crumbs fto produce viscose, the improvements
for producing viscose of improved filterability
which comprises introducing into the charge of
alkali cellulose crumbs to be xanthated within
a time period of gpproximately 10 minutes an
amount of carbon bisulfide which is from 20% to
150% in excess of the amount to be absorbed hy
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the alkali cellulose, xanthating by tumbling the REFERENCES CITED

alkall cellulose at a temperature in the range of The following references are of record in the
from 25° to 45° C., and stopping the xanthation file of this -pa,tgent:
short of equilibrium by renioving the excess car-

bon bisulfide from the zone of reaction after a 5§ ; UNITED STATES PATENTS
xanthation cycle of from 25% to 80% of the time Number Name Date
required to reach substantial equilibrium in a 855,213 Waddell oo May 28, 1907
conventional xanthation using an amount oi car- 1,807,370 Bernard —oeoeeooo . May 26, 1931

bon bisulfide which is approximately 5% in ex- 2,364,392  Schmit? o e Dec. 5, 1944
cess of the amount absorbed and xanthating at 1¢ | | |
a temperature of 30° C. | |

ANDREW ROBERTSON.
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