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The present mvennon 1elates to the treatment
of straw -and more pa1t1cu1arly to 2 process for
the prepalatmn of straw cellulose suitable for
manufacturmg hlgh grade paper.

. When preparing- cellulose from wood according
to the sulphate process, the wood is dlgested in
an_-aqueous alkaline solutlon contammg 309,
sodlum hydrox1ele and 5% sodium sulphlde based
on the Welght of 'the dry wood the quantity of
water used \beIng dependent on the type of ap-
paratus and process employed Generally this
quantity of Water varles b\,tween two and seven
times the welght of the wood. The yield of cel-
lulose is in the nelghborhood of 50% of the dry
wood However tms same process apphed to
straw only ylelds about 30% of thé dry straw and
the paper manufactuled from this cellulose is of
poor quaht,y in ‘that- 1t has a-low tensﬂe strength
and a- low number of double folds (The doubl'=
fold test is conducted in a machme ‘that - bends
the -paper, first-in oneg- dlrectlon and then in the
opposite direction and the number of ‘bénds be-
fore the-paper -breaks- determines the humber of
double Tolds.)

Tt 45 -also ‘well ‘known to fréat Straw with aeid
to effect -prehydrolysis -before -digesting in an
alkaline solution. By such a treatment a cellu-
lose \xhth ‘high alpha celluiose content IS then
the manufacture of ‘rayon, Wit in using thls
inethod ‘for straw, the-celluloge ¥ield is decréased
‘8Veh Jirtlieér, i:e.,to -about 95%,-and the cellu-
164 -obtaitled -is -not ‘particularly suitgble ‘for
manufactunng paper.

It; 15 possible ‘to -prepate ‘a stfaw celligldse in
ical ‘yiélds -and suitable ‘for ‘manufactiring

pap tilizing -a -two-staj digestion ‘tréat-
‘YWent, ‘THé frst step-consists of partiaily digést-

. ing the straw-:in ‘a weak alkaline solution and

completing the treatment by means of gaseous
chlofifié " (Dutch Patent “No. 63,978). However

- this method is very ‘eXpéiisive Hécause it Néces-

sitates “the “use of a Targe quan’uty of chiorine,
name}y, about 20% ‘of the weight-of the dry sub-
stance to be chlorinated.

It is therefbre dn objéet: of thie present inven-
#i5h 16 -provide a .process ‘that s cons1de1ab13
less expensive than the processes heretofore-€m-
ployed.

Another obJect is to utilize a process:in* whidh
-Sibstantially [hisHSr .yiclds 6t "éellulose ‘aFe “ob-
tained from straw, whereas the consumptmnxof
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the chemicals is considerably less than hitherto
required. )

It is-a further object-of this-invention to pro-
duce a high grade cellulose suitable for manu-
‘faeturing ‘paper 'which in - turn -has -improved
physical and cheinical Properties. .

Cther ‘objects and-advantages of the invertich
will be apparent from the folowing -detailed-de-
seription.

:According to-this-invention, sm AW flS introduced
into an aqueous alkaline-solution-and -is- chgested
therein for from -2 to 3 hours, -preferably For
about-2 hours-and 15-minutes. The-temperature
of the solution ismaintained between 115°-C,-and
130° C., preferably ‘at-gbout 120° €. The total
alkalme -agents -employed -are -not less than 7%
and not more -than-8% -based-en the ‘weight -of
the dry straw and consist of about 80% sodium
hydroxide and about 20% sodium sulphide.
These percentage ranges can be satisfied if the
sodium hydroxide' varies from 5.6% to 7.2% while
the sodium sulphide varies from 1.4% to 1.8%.

»Apparently the opt1mum percentages of the al-

kaline agents ‘based on the weight of The dry
§traw are '6.49% sodium hydroxide and 1.6%

godium sulphide.
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It was determined “that the best results were
achieved when the digesting operation took place
using a straw-liquid ratio of 1:2. The straw-
ligaid asio is the Tatio 'of ‘the diy weight 6i° ‘the
straw (in ‘kB.) to ‘fhé Yolume of the nquld in
liters). “Since ‘the ‘diy “straw rétains a “cértdin
anoiint of molsture frofm the atmosp‘xere Hhie
moisture content "of an’-dry Stiaw must Pe takidn
into “consideration. 'Thiis, ‘if ‘the “dair-dry “straw
contains 10% of mmsture«and 100 kg. are used,
in order to provide an agueous alkaline solution
of 649 sodmm “hydroxide:and 1.6% sodium sul-
phide, it ig necessary to use 90X 0.064 or 576 kg.
soditm hydrox1de and-906:<0.016 or 1.44 kg. sodium
sulphide. ‘These alkalife agents a¥e ‘Hissolved

“in ‘a ‘total 11qu1d volume of (2x90) —10 or 170

liters of Water
“In reaching the conclusmns ‘that about 120°C.

is the most desirable temperature for the dlgest-
‘ing operation, and that about-64%  sodium "By~
“droxide and about 1:6% “sodium -sulphide, based
on ‘the weight of the dry ‘straw, are -the “most

satisfactory ‘éonceritrations of-alkalitin thesSolu-
tion, several ‘eXperiments ' wére conducted wary-
ing these conditions. “Atthisparticulartempera~
ture and these particuldr-concentrations, it wag




determined that the highest yield of cellulose was
obtained while the subsequent removal of the
licnin was effected with the least amount of
chlorine. Moreover, the properties of the paper
manufactured from the straw cellulose were ex-
cellent.

In the first series of experiments, the straw
was digested in an agueous alkaline solution
maintained at different temperatures. The
straw-liquid ratio was 1:2, and the alkaline solu-
tion contained 6.4% sodium hydroxide and 1.6%
sodium sulphide, based on the weight of the dry
straw. In each experiment the air-dry straw
contained 10% moisture and the digesting opera-
tion was conducted - for two and one-guarter
hours. Table I given below confirms the fact
that the highest yield of cellulose and the lowest

consumption of chlorine was obtained at 120° C..

Table I
Chlorine
1
percent tion in
Temperature calenlated p]erclertltd
ondry | caleulate
straw on dry

cellulose

The following table involving the same series
of experiments shows that the properties of the
paper manufactured from the straw cellulose
were extremely better when the digesting opsra-
tion took place at 120° C. as compared with the
operation in which the digesting took place at
160° C. The breaking length in km. refers to

the length of paper that breaks under its own '

weight when freely suspended from a support.
Table II
Breaking | Number
Temperature length in | of double-
km. folds
6.3 200
7.2
7.6 1,000
8.0 1,200
8.5 1,500
Additional experiments showed that when
digesting at 120° C., decreasing the alkali con-
tent did not give an improvement in the cellu-
lose yield and had the disadvantage that the
chlorine consumption was greater. The results
of these experiments are tabulated as follows:
Table III
Chlorine
consump- | Gelilose
Percent tion in. ercent
Temperature NaOH-+ | percent cz{iculated
NagS calcu(liated on dry
on ary
cellulose straw
11.5 47.0
13.0 46.0
16.7 43.0
Increasing the sodium hydroxide and sodium
sulphide content gave no better results insofar
as the cellulose yield was concerned, even when
the temperature was decreased. This is clearly
shown from the following table.
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Table IV
Cellulose
Igeroclgﬁ;_ yield iJ%
a percen’
Temperature percent | calculated
NaszS on dry
straw
1243 43.9
12-4-3 45.0
1243 45.9
1243 40.6

It can be seen from the above tables that the
best all around results are achieved when using
the amounts of alkali and temperature men-
tioned in the first series of experiments. There~
fore, the processes of the invention are consider-
ably cheaper with respect to the chemicals used,
including the chlorine consumption, which ma-
terially reduces the expense of the operation,
and in addition the process gives a higher yield
of cellulose which is particularly well suited for
the manufacture of high grade paper.

What is claimed is:

1. A process for the preparation of straw cellu-
lose suitable for manufacturing paper which
comprises digesting the straw for a period of
time not more than about 3 hours and not less
than about 2 hours in an aqueous solution
consisting essentially of sodium hydroxide and
sodium sulphide maintained in a temperature
range between 115° C. and 130° C. and having
a total content of alkaline agents from 7% to
9% based on the weight of the dry straw, said
alkaline agents consisting of about 80% sodium
hydroxide and about 20% sodium sulphide, the
straw-liguid ratio being about 1:2.

2. A process for the preparation of straw cellu-
lose suitable for manufacturing paper which
comprises digesting the straw for a period of time
not more than about 3 hours and not less than
about 2 hours in an agueous alkaline solution
maintained at a temperature of about 120° C.
and consisting of about 6.4% sodium hydroxide
and about 1.6% sodium sulphide, each based on
the weight of the dry straw, the straw-liquid
ratio being about 1:2.
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