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This invention relates to a process for impregnating 
cellulosic materials with cooking liquors by means of hy 
drostatic pressure. More particularly, it relates to a proc 
ess in the manufacture of wood pulps wherein wood chips 
or billets are thoroughly impregnated with cooking liq~ 
uor prior to digestion and further treatment. 

In the process of manufacturing chemically treated 
Wood pulps, it is desirable that the cooking liquors shall 
contact all or substantially all of the constituent wood 
?bers of the chips or billets being treated. The problem 
of penetrating the ?bers of wood chips or billets with 
cooking liquors ‘is magni?ed by the presence of mixed 
species of wood, by the varying moisture content of the 
wood and by the varying characteristics of the cooking liq 
uors themselves. Thorough penetration is highly desir 
able and facilitates the pulp making process. If the 
woody material is dry, penetration is retarded by the 
presence of air within the wood cells which forms a sys 
tem of gas and liquid areas in the structural tubes through 
which penetration takes place. Penetration is aided by 
the use of wood chips of small dimensions. This how 
ever, requires expensive comminution facilities. 

Chips which have not been thoroughly impregnated 
with liquid are subject to a high amount of structural 
damage when introduced into a continuous cooking ap 
paratus by virtue of the force exerted by the continuous 
conveying means used for introducing the chips into the 
cooking device. 

‘Where well cooked pulps are desired, especially those 
pulps requiring subsequent bleaching, use of the con 
tinuous cooking method is made impractical where less 
than thoroughly impregnated chips are to be treated since 
the continuous cooker does not allow sufficient retention 
time to permit thorough penetration of the complete chip 
by the cooking liquor and simultaneously to obtain a com 
mercially acceptable rate of production. 

Existing processes for the impregnation of cellulosic 
materials are of several general types, such as, for ex 
arnple, the processes of steaming, soaking, alternate ap 
plications of vacuum and steam under pressure, or the 
like. All of the impregnation methods of the prior art 
require a lengthy treatment time which is not suitable for 
use in combination with a continuous cooking process 
where uniformly cooked pulps are desired. These former 
processes generally require impregnation times of from 
one to twelve hours, depending on the manipulative ‘steps 
of the individual process. 

It is an object of this invention to provide a rapid 
method for the thorough impregnation of cellulosic ma 
terial with cooking liquors. It is a further object to pro 
vide a process which requires a short period of time in 
which to achieve full penetration. A further object is to 
provide a process by which cellulosic materials of mixed 
species are uniformly penetrated by the cooking liquor. 
A still further object is to provide a process and apparatus 
for carrying out the impregnation which may be readily 
integrated with continuous cooking systems and conven 
tional batch type digesters. Another object is to provide 
an economical process of pretreating cellulosic materials 
which results in a uniformly treated pulp which may be 
rapidly digested in conventional cooking apparatus. 

Other objects and advantages of this invention will 
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2 
become apparent from a reading of the following de 
scription and by referring to the drawing which illustrates 
a diagrammatic plan of a plan for impregnating cellulosic 
materials in accordance with the principles of this inven 
tion. 

According to the speci?c embodiment of this invention, 
chosen for purposes of illustration, wood ‘blocks, billets 
or chips or a mixture of them are removed from a storage 
bin 11 and conveyed by a conveyor 12 to the opening 13 
of a pressure vessel 14. The pressure vessel 14 has top 
and bottom closures, 15, 16, these closures being operated 
by quick opening hydraulic cylinders 17, 18. Prior to the 
charging of wood chips into the vessel, bottom closure 16 
is shut and the top closure 15 is opened. When a com 
plete batch of the material to be treated has been charged, 
closure 15 is sealed. At this point, cooking liquor, at a 
temperature less than about 212° F., is introduced by 
pump 19 from supply tank 20 into the pressure vessel, 
thereby forcing air out of pressure vessel through line 
23 and then through separator 24. When substantially 
all of the air has been displaced from the pressure vessel 
14, pump 19 is stopped and a valve 30 in line 23 closed. 
A high pressure device 25 continues to admit cooking 
liquor into the pressure vessel 1%. Reverse ?ow through 
pump 19 is prevented by a check valve 29. The pressure 
required in order to fully impregnate the cellulosic ma 
terial varies considerably with respect to the size of the 
pieces, the species of the material, the moisture content 
of the material and the characteristics of the cooking 1iq~ 
uor utilized. It is generally known that thorough im 
pregnation is a function of both time and pressure with 
the corollary that a higher pressure will result in a shorter 
treatment. In accordance with this invention, high pres 
sures considerably higher than those generally employed 
in the art are produced ‘by device 25 in order that the 
penetration time may be greatly shortened. It has been 
found that by using hydraulic pressures of from 500 to 
2500 pounds per ‘square inch that thorough impregnation 
is achieved within one minute or less, compared to the 
usual practice in sulphate cooking which requires from 
45 minutes to 11/2 hours and in vsulphite cooking, requir 
ing from 2 to 3 hours. Other cooking processes require 
as high as twelve hours for complete penetration of the 
cellulosic material. 
When the chips have ‘been completely impregnated, 

excess liquor drain 26 is opened and the cooking liquor 
returned to supply tank 2%, the pressure within vessel 14 
thereby dropping to that of the atmosphere. Bottom 
closure 16 is now opened by means of quick operating 
hydraulic cylinder 18, permitting the impregnated chips 
to discharge into the chip storage bin 27, excess cooking 
liquor returning through screen 21 and conduit 22 into 
supply tank 20. Bottom closure ‘16 is now closed and the 
impregnation cycle repeated. 
The thoroughly impregnated chips may be conveyed 

from storage bin 27 to 1a continuous digester 28. Alterna 
tively the chips may be conveyed to a conventional di 
gester where they may be cooked in the vapor phase 
(with no additional liquor) or may be ?ooded with cook 
ing liquor in the normal manner as required. 
The following example is 1an illustration of the appli 

cation of the above speci?c embodiment of this invention. 

Example 1 

Wood from freshly cut and dry timber was charged 
into a pressure vessel. The maximum size of the pieces 
was approximately 34" diameter x 3" long. The vessel 
was filled with kraft cooking liquor at 212° F. and the 
pieces of wood were subjected to hydrostatic pressure of 
approximately 1200 pounds per square inch. This hydro 
static pressure was maintained for approximately 30 sec 
onds, at the end of which time the charge of cooking 
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liquor and wood chips was relieved of pressure and the 
charge was removed. The wood chips were found to be 
thoroughly impregnated with the cooking liquor. 

In like manner, according to the procedure set forth 
in Example 1, other cooking liquors are useful in addition 
to sulfate or “kraft” cooking liquor as cooking liquors. 
In accordance with the principles of this invention, cook 
ing liquors such as, for example, the acid, i.e. sulphite 
liquor, neutral sulphite liquors, soda liquors and organic 
liquors are useful. These liquors may be used at normal 
strength or stronger liquors may be used. 

Example 2 

In accordance withlthe procedure of Example 1, wood 
from freshly cut and dry timber was thoroughly impreg 
nated in approximately 15 seconds while being subjected 
to hydrostatic pressure of approximately 2200 pounds per 
square inch. , 

Example 3 
In accordance with the procedure of Example 1, wood 

from freshly cut and dry timber was thoroughly impreg 
nated in approximately one minute while being subjected 
to hydrostatic pressure of approximately 600 pounds per 
square inch. 

Likewise, in accordance with the principles of this in 
vention, the rapid impregnation of Whole logs of Wood 
may be accomplished. The following example represents 
a suitable procedure for carrying out this embodiment of 
the invention. 

Example 4 
A debarked piece of dry solid wood approximately 3 

inches in diameter and 10 inches long is placed in a pres 
Sure vessel having hydraulic pressure resistant closures. 
The vessel is flooded with cooking liquor and sealed. 
Hydrostatic pressure of 2000 pounds per square inch is 
applied to the cooking liquor Within the vessel for approx 
imately 30 seconds and then relieved. The piece of wood 
is removed, having received thorough impregnation with 
the cooking liquor. 
The impregnation process and apparatus of this inven 

tion have many advantages. The use of this process per 
rnits the uniform pe etration of wood chips with cooking 
liquor, thereby overcoming a principal problem of con 
tinuous cooking systems. By virtue of this invention, the 
long time periods now required to achieve thorough im 
pregnation of wood chips are obviated by this novel one 
step process whereby the supply of impregnated chips 
to a continuous cooking system can readily be made con 
tinuous itself, thereby increasing the productive capacity 
of continuous digesters. The production of batch type 
digesters is likewise vimproved by this process. Another 
advantage of this invention is the achievement of uniform 
penetration of both wet (freshly cut) and dry wood even 
in the presence of mixed wood species. 

Another advantage arises in view of the fact that a 
high degree of wood utilization is obtained without the 
use of extraordinary comminution apparatus. For ex 
ample, the reduction in size of wood scraps and waste 
which are usually discarded from lumbering and manu 
facturing operations,~such as furniture making and the 
like, is eliminated since large solid pieces of Wood can be 
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readily thoroughly impregnated in a short time. When 
the process and apparatus of this invention are utilized 
in conjunction with ya continuous digester, an inherent 
advantage is obtained since fully impregnated chips are 
less affected by the crushing action of the continuous con 
veying mechanism required to introduce material into 
continuous cookers. Still other advantages are the saving 
of steam, through a marked reduction in cooking time, 
the use of stronger cooking liquors, and the use of cook 
ing liquors previously considered unsuitable because of 
their poor impregnation characteristics. 

It is to be understood that the form of the invention 
disclosed herein is to be taken as a preferred embodiment. 
Various ‘changes may ‘be made in the process and appa 
ratus of the invention. It is contemplated that the process 
and apparatus described herein may be automatically con 
trolled so as to enable the utilization of a fully continuous 
pulp production system. Furthermore ‘equivalent ele' 
ments may be substituted for those illustrated and de 
scribed herein, elements may be reversed and certain 
features of the invention may be utilized independently 
of the use of other features, all without departing from 
the spirit or scope of the invention ‘as de?ned in the sub 
joined claims. 
Having thus described our invention, We claim: 
1. A process for thoroughly impregnating cellulosic 

material with a cooking liquid comprising the steps of 
charging pieces of cellulosic material into a container; 
?lling the container with a cooking liquid having a tem 
perature ofpnot more than about 212° F; closing said 
container; subjecting said cooking liquid and said pieces 
of cellulosic material to hydrostatic pressure within the 
container of at least 500 pounds per square inch; main 
taining said pressure for not longer than about one 
minute; and discharging said pieces from said container. 

2. The process of claim 1 wherein the hydrostatic 
pressure established within the container is within the 
range of from about 500 to about 2500 pounds per square 
inch. 

3. The process of claim 2 wherein a hydrostatic pres 
sure of about 1500 pounds per square inch is maintained 
for about thirty seconds. 

4. The ‘process of claim 1 wherein the liquid treating 
medium is sulfate cooking liquor. 

5. The process of claim 1 wherein the liquid treating 
medium is a sulphite cooking liquor. 

6. The process of claim 1 wherein the liquid treating 
medium is a neutral sulphite cooking liquor. 

7. The process of claim 1 wherein the liquid treating 
medium is an alkaline cooking liquor. 

8. The process of claim 1 wherein the liquid treating 
medium is an acid cooking liquor. 

9. The process of claim 1 wherein the liquid treating 
medium is an organic cooking liquor. ' 
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