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The present invention relates to the treatment of woad,
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more particularly, to the method of pretreating wood with. .

milk of lime prior to the sulfite cooking of the wood in the

" production of " cellulose:

It is known that by pretreating wood prior to sub-
jecting the wood to the sulfite cooking process, a higher

vield of ceflulose products can be obtained from which .

improved parchments can be produced. The wood or
wood fibers or other cellulose-containing raw materials
are pretreated with an aqueous atkali or alkaline earth
substance. This pretreating process is carried out by

‘adding to the wood fibers aqueous alkali or alkaline earth

solutions in a quantity having several times the weight
of the weight of the wood. The wood fibers are sub-
jected to the effect of this solution for a period of several

hours so as to impregnate the wood as thoroughly as pos--

sible with the alkali or alkaline earth lye.

The impregnating process can be improved by cir-
culating the lye and subjecting the wood fibers to a pres-
sure or vactum treatment. The excess lye is then re-
moved after the impregnation process has been completed.
With such a process an index of saturation of 2.0 can be
obtained. The index of saturation can be defined as
the ratio of the amount by weight of water contained in
a determined amount by weight of theoretically dry woed
after the impregnation. While this known process re-
sults in a very thorough impregnation, the impregnation
process itself is time-consuming.

It is therefore the principal object of the present
invention to provide a novel and improved process for

" pretreating wood prior to the sulfite - cooking process

for the production of cellulose.

1t is another object of the present invention to provide
a process for pretreating wood prior to the sulfite cook-
ing process wherein the prefreating process is carried out
concurrently with the transportation of the wood.

It is another object of the present invention to provide
a process for pretreating wood in batches prior to the
sulfite cosking process for the production of cellulose.

It is an additional object of the present invention to
provide a process for concurrently pretreating the wood
prior to the sulfite cooking process and for storing the
wood prior to the use thereof.

It has been unexpectedly discovered that the compara-

- tively small amounts of water received by the wood fibers

after an impregnating treatment of only a few minutes
are sufficient to considérably improve the sulfite cook-
ing process in the presence of lime whereby the yield is
increased and the parchment properties of the wood fibers
are improved. The process of the present invention es-
sentially comprises adding milk of lime to the wood fibers
and agitating the wood fibers with the quantity of the
milk of lime being such that after the treatment, one
weight unit of the theoretically dry wood contains—
including the natural water contents of the wood—iuot
more than one weight unit of water. The impregnated
wood is then left for a period of several hours under the
influence of the lime. ‘

The milk of lime should contain an amount of CaO
ranging from 0.5 to 5% of the theoretically dry wood
with the contents preferably being 1 to 2%. The milk
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2
of lime can be replaced by solutions containing equivalent
armounts of alkaline substances or ammonia.

The pretreating process can be carried out by flowing
wood chips in an agueous suspension of calcium hy-
droxide as the wood chips are being transported to either
a storage container or the container for the sulfite cook-
ing process. L

"The impregnation of the wood-chips can also be carried
out in stages or by a batch process. )

Also, the pretreating process can be carried out simul-
taneously with the storage of the wood in the form of
chips, . .

In order that the unexpected results of the present in-
vention may be fully appreciated, reference is made to a
specific test wherein chips of fir wood as conventionally
used for producing cellulose and having a water con-
tent of 10% were dumped into a rotary cylindrical drum.
0.9 part of milk of lime was then added to the :wood
fibers. After various periods of impregnation the fol-
iowing indices of saturation were observed.

Pericd of time in minutes Index of saturation

0.5 et 0.60
e e e i 0.65
e J O U 0.70
2 e 0.75
6 e e 0.80
3 e e 0.86
B0 e 1.00

As will be apparent from the above table an index of
saturation of 0.65 is obtained after only one minute and
an index of saturation of 0.8 is obtained after 6 minutes.
This relatively small degree of impregnation is adequate
to produce an increased yield of cellulose and a cellulose
having greatly improved parchment properties after the
subsequent sulfite cooking process. )

Mot onily can this pretreating process be carried out
continnously in a rotating drum to which wood chips
and milk of lime have been added, but the pretreating
process can be carried out simultaneocusly with the trans-
portation of the wood chips. Wood chips have been
transported by mixing them with water and flowing the
mixture of water and wood chips through pipes. This
transportation is advantagecus since the wood is less sus-
ceptible to abrasion than if the wood chips were trans-
ported, by example, compressed air. The present inven-
tion therefore proposes to tramsport the wood chips by
dumping them into an aqueous suspension of calcium hy-
droxide and then flowing the mixture of wood chips and
the solution through pipes to either the storage container
or the suifite cooker. During the flow of the wood chips
through the pipelines, the wood will absorb sufficient milk
of lime in order to obtain the results during its subseqeunt
storing as discussed above, When the wood chips have
reached either the storage container or the cooker, they
may be dehydrated by straining and then left untouched
for a period ranging from 2 to 15 hours. - Sufficient time
is then available for the lye to penetrate into the interior
of the wood chips and to complete the chemical reaction
with the hemicellulose of the wood in order to obtain the
desired increase in yield.  Upon completion of this pre-
treating process, the suifite cooking step can then be carried
out in a known manner.

While the foregoing pretreating process is a continuous
one, this imprégnation of the wood can also be carried
out in batches or semi-continuously. The wood chips are
dumped into a wooden storage bin and simultaneously
therewith a corresponding quantity of alkaline solution is
sprayed in the storage bin against the wood chips. The
alkaline solution which is not absorbed by the wocd
chips during this initial spraying then descends to the
bottom of the storage bin from where it is pumped and
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recirculated ‘throiigh o sprayer -against ‘the wood ‘chips.
In this process a wood, such as pine wood chips, absorb
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amples contained herein that the cellulose yield-after the

~sulfite cooking subsequent to.the impregnation, when car-

such’ amounts of the alkaline solution that the impreg--

- nated wood -contains about ‘one part by weight of water
~per- ong part *by-weight-of -theoretically dry wood.

This process results in a uniform impregnation of the
~ wood and where milk of lime is used as the alkaline solu-.

tion, a uniform- distribtuion-of thé undissolved: lime will
“-result-upon the -surface ‘of the wood chips.
_ which firmly adheres to the surfaces of the wood thus
- -hasan opportunity:of-dissolving and of becoming diffused
throughout the wood chips so as to replace the dissolved
-galcium’ hydroxide which ‘has been: used up.

" If-the wood chips are subjected - for a-sufficiently long:

period of time to the action of the alkaline solution in
either a contintious -or a-batch process; the wood chips,
“ particularly if caustic.soda is used, may -absorb somewhat
more water-with-the alkaline solutions than one part by
“weight per one part by weight-of-dry wood. ' It has now
been: discovered that this greater impregnation is advan-
tageous since-the yield of the subsequent sulfite cooking
is increased more rapidly even though the storage period
of the impregnated wood chips is the same.  The storage
period can -even ‘be considerably shortened and a maxi-
mum yield will still be obtained. As a result, the im-
pregnation of the wood according to the present inven-
tion, can be increased to such -an extent that the wood
contains more than one part by weight of water per one
part by weight of theoretically dry wood.

Another -advantage of the present invention is that
the acid used for the sulfite: cooking is diluted to a far
Iesser. extent than with previously known - pretreating
processes.

The known 1mpregnatmo processes use an excess
amount of milk of lime -and subject the wood chips to
the influence of the milk of lime for a period of time of
at least 1 hour with the liquid being agitated and the
‘wood ‘and liquid being under pressure.
impregnating process the wood chips absorb a quantity of
water which is about twice as great as their theoretical
dry weight. Since during the subsequent sulfite- cooking
process the weight ratio of wood and liquid is in the
order of 1:4.5, the cooker filled with the impregnated
“wood chips can receive omly 2.5 times the amount of

weight of the weight of the wood, which is only 55% by :

weight of the normal amount of acid. Accordingly, the
acid is diluted by about 45%. ~Since the SO; content of
the: acid. used for the sulfite cooking process is at least
4 to 5%, it is.then necessary to supply 7.5 to 9% of
sulfur dioxide. This is a great disadvantage since the
" use of more than 7% of sulfur dioxide makes it necessary
to supply liquid SO, which considerably increases the
cost of the process.

The process carried out according to the present inven-
tion, however, results in an index of saturation of, -for
example, 0.8; so that for one unit weight of wood there
can be supplied to the cooker 3.7 parts by weight: of .acid.
The :acid is thus diluted by only 20%. “For this reason
it is sufficient to supply only'4 to 5% of sulfur dioxide
which is much more advantageous than the necessity of
supplying 7.5 t0 9% of SO, as required by.the previously
known processes. It is relatively easy to obtain acid with
5 to 6% sulfur dioxide at 2 normal lime content of about
1% Ca0 and it is thus unnecessary to supply liquid sulfur
dioxide.

Comparable .advantageous resulfs are obtained -if in
place of the milk of lime equivalent amounts of .an alka-

“line substance, such as sodium hydroxide or ammonia,

During such an’

This lime
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are added to thé wood chips and act upon the wood chips -

for at least one hour and preferably several hours.
In the present invention the wood chips.are subjected

to. the action of the milk of lime for a considerable pe-.

riod of time which is-at least. one hour and preferably
ranges from 5 to 15 heurs. It has been discovered and
it will bécome readily apparent from several of the ex-
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. duction-of cellulose.

Storage:area.

ried out according to the present invention, increases con-
siderably in-direct proportion to the increase of the pe-
riod ‘of time in which the wood ChlpS are under-the-action
of the milk of lime.

‘A further:tesult of the- present’invention relates to.the
storing -of -the wood. subsequently to. be used.in the: pro-
~ Under' the present practice:wood is
cut up into chips and then stored as against -the previous
practicé ‘of-cuiting the wood, storing it until-needed, and
then chopping the wood intochips.* By. passing the wood
chips ‘through a bath' of ‘milk “of lime in operations as
previousty described; the wood chips may then be stored
in the open-air for long periods of time without being at-
tacked by-microorganisms or fungi: - This period-of time
of storage ranges up to several :months. : Even.though
during this storage period the: calcium hydroxide is being
transformed into calcium carbonate; a relatively high pH-
value remains which protects thé wood -from putrefactive
bacteria, : fungi, ‘and -other: agents which are- destructive
of wood. " Even after along storage period the cooking
of the wood with sulfite still produced the higher cellu-
lose yields described above. ' The preservation of the wood
during storage can be increased by adding caustic acid,
magnesium oxide or: magnesium dioxide:

The following operating examples are: given to facili-
tate the: comprehension of the present invention and are
for illustrative purposes only and are not to be considered

as limiting in any way.

Example 1 -

Pine wood is chopped into chips and then sorted in chips
of various sizes. - The sorted chips-are then passed-through

-a.mixing drum to which milk of lime containing 30 g.

of CaO/l. is: added. After-a thorough ‘mixing during

“which the wood-chips absorb sufficient quantities of milk

of lime, the:woed is dumped onto a conveyer or similar
transportation installation to’deliver -the wood chips to the
~The wood chips-are then :piled. in’ heaps
ranging up to about: 10 m. in height and: are stored in the
open air for a-period: of several-months duaring which
no- putrefaction phenomena can be -observed.

"When the wood chips are subsequently needed for pro-
ducing cellulose, the wood chips are mixed with water and

5" the -resulting mixture pumped. through: pipélines to a
" point immediately prior to -the sulfite -cookers. at which

point the water is removed from the mixture. The trans-
portation of the wood chips in this manner: has the addi-
tional advantage:that the wood is washed so as to re-
move any dirt which may have accumulated thereon dur-
ing -the storage:period. On the other hand, the in-
crease .in the production of cellulose  obtained by the
treatment with milk of lime,.is not influenced _if the cal-
cium salts are dissolved out of the wood during the trans-
portation - of - the: wood: chips: through the water,- The
removal of: the calcium: salts can:even produce certain
advantages in the subsequent process when the wood chips
are subjected -to.a sulfite. cooking:. .

Example II

Chips of fir wood having a water content of 10% are
dumped into a rotating ¢ylindrical vessel. A milk of lime
containing 12.5 .g.-of CaO per. liter. and' 0.7 part by
weight—with reference to the: theoretically dry weight of
the wood—is~ supphed to :the wood chips. - After- 15

minutes the milk is* completely - absorbed by the weod

chips which now have an index-of caturatlon of 0.8 and
contain . 1.0% :CaO.

The impregnated wood chips. remain -under. the action

of the lime .at room temperature for-a period of time

ranging from 0 to 16 hours. Thelength of this period
of- time -will' produce' different’ cellulose: yields- as Hldl-
cated in the table at the end .of this example.  The im-
pregnated wood is: then treated with a cooking acid in'a
known manner containing 6.3% SO, and 1.1% Ca0O, at

, /
T Aye.
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a maximum temperature of 127° C. and a pressure of
5 atm. absolute.

The following results are obtained for various periods
of time for the action of the lime on the wood chips:

Additional

Degree of yield with
i decom- Cellulose (reference to

Duration of action of lime position yield in | untreated

(Johnsen- | percent of | wood in
Noll- wood percent of
number) weight of
pulp

Untreated 45 i My A I
1 hour. — 46 55,1 2.6
3 hours. . 46, 5 56.0 4.3
6 hours._ 46 56.2 4.7
9 hours._ 47 56. 4 5.0
12 NOUTS. cec e mm e 47 56,7 5.6
16 hours. 49 56.8 5.8

Example 11

Example II is repeated but with the milk of lime con-
taining 25 g. CaO per liter and the impregnated wood
containing 2.0% Ca0. The sulfite cooking is carried
out with an acid containing 5.5% SO; and 1.1% Ca0O
for 9% hours at a temperature of 129° C. and a pres-
sure of 5 atm, absolute.

The following results are obtained for different periods
of time during which the lime ‘acts upon the wood chips;

Additional
Degree of | Cellulose | yield with
decomposi-| yield in reference
X tion percent of to un-
Duration of action of lime (Johnsen- wood treated
Noll- wood.in
number) percent of
weight of
pulp
Untreated 61 [0 I IO
1 hour 65 57.1 4.6
3 hours._ 66 7.9 6.0
6 hours_. 66 58. 4 6.9
9 hours.. 61 58.6 7.3
12 hours. 63 £8.7 7.5
16 hours. 63 59.0 8.1

It will be apparent from the foregoing table that the
lime must act upon the wood chips for 10 to 12 hours
in order to get the maximum increase in the cellulose
yield. The increase in the yield of cellulose also depends
on the amount of lime absorbed by the wood chips; for
example, where 1% CaO is contained in the wood chips,
the yield increase is 5-6% whereas a 2% CaO content
is in the wood chips, the yield increase is from 7-8%.

Example 1V

In order to illustrate the effects of increases in the
CaO content, Example II is repeated with the exception
that the wood is treated with a milk of lime containing
37.5.g. CaO per liter. After the impregnation the wood
contains 3.1% CaO. The wood is then stored for 12
hours during which time the lime acts upon the wood
chips. - The wood chips are then digested with an acid
containing 6% S0, and 0.84% CaO for 9% hours at a
temperature of 126° C. under a pressure of 5 atm.
absolute. ‘The yield is 65.7% of the weight of the wood
and a cellulose is obtained with a decomposition degree
(Johnsen-Noll-Number) 73.

Carrymg out the sulfite cooking with untreated wood,
the yield is only 58.8% and the Johnsen-Noll-Number
is only 70. The pretreatment with 3% CaO thus results
in a yield increase of 12% of the cellulose weight.

The cellulose obtained after a pretreatment according
to the present invention, and particularly after the pre-
treatment described in Examples II to IV, will also bhave
greatly increased parchment properties. It has been
discovered that a particular relationship exists between
the increase of the yield and the improvement of the
parchment property., Thus, where the cellulose yield has
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increased as a result of the pretreating process of the
present- invention, the parchment properties will also
improve with this improvement being much more pro-
nounced as the increase in yield becomes greater.

Example V

Example II is repeated but with the milk of lime
being replaced 0.7 part by weight of sodium hydroxide
containing 35 g. sodium hydroxide per liter. The wood
has an index of saturation of 0.8 and after the impreg-
nation contains 0.8% of sodium hydroxide. After the
sulfite cooking according to Example II, the sodium hy-
droxide acts upon the wood for 12 hours. The degree of
decomposition (Johnsen—Noll -Number) thus obtained is
62 and the cellulose yield is 58.5% of the wood. In a
treatment without impregnation the yield is only 53.5%.

The additional yield with reference fo untreated wood
in percent of the weight of the pulp is 9.0.

Example VI

Example II is repeated but with the milk of lime be-
ing replaced by 0.7 part by weaght of an ammonia so-
Iution containing 15 g. of ammonia per liter. The in-
dex of saturation of the wood is 0.8 and after the im-
pregnation the wood contains 1.2% ammonia (NHj).
The ammonia then acts upon the wood chips for 12
hours after which the sulfite cooking is carried out ac-
cording to Example II. The cellulose yield is 58.0% of
the wood and the Johnsen-Noll-Number is 50.

After a similar processing without the impregnation
treatment, the cellulose yield is only 53.1% and the
Johnsen-Noll-Number is 48.

The additional yield with reference to untreated wood
in percent of the weight of the pulp is 9.0.

It will be understood that this invention is susceptible
to modification in order to adapt it to different usages
and conditions, and, accordingly, it is desired to com-
prehend such modifications within this invention as may
fall within the scope of the appended claim.

I claim:

In a process for the production of cellulose from wood
comprising first pretreating the wood by impregnation
with an alkaline solution and then subjecting said pre-
treated wood to a sulfite digestion, the steps of cutting
the wood into chips and forming a mixture of the wood
chips with an aqueous suspension of an alkaline solu-
tion, flowing the mixture of wood chips and alkaline
solution through a pipeline to a sulfite digester so that
the wood becomes impregnated with the alkaline solu-
tion, discontinuing the impregnation when up to an
amount by weight of the alkaline solution is absorbed
in the wood so that one part by weight of the theoret-
ically dry wood contains at the end of the impregnation
not more than one part by weight of water including
the natural water content of the wood, straining excess
alkaline solution from the mixture and regenerating the
removed solution with a corresponding amount of al-
kaline solution, recirculating the regenerated solution
through the pipeline together with the wood chips, and
storing the impregnated wood for at least one hour prior
to the sulfite digestion.
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