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1. 

3,413,189 
METHOD OF PERFORMING HYDROLYSS AND 
AKALC DIGESTION OF CELLULOSC FIBER 
MATERIAL WITH PREVENTION OF LIGNIN 
PRECIPITATION 
Erast Ake Backagidi, Karlstad, Sweden, assignor to 
AktiebolagetiXangr, Karlstad, Sweden, a company 
of Swedeia 

Filed Jan. 25, 1965, Ser. No. 427,814 
Ciains priority, apication Sweden, Jan. 29, 1964, 

1,060/64 
10 Claims. (C. 162-29) 

ABSTRACT OF THE DISCLOSURE 
The hydrolysis and subsequent digestion of cellulosic 

fiber material in a vessel through which the material is 
continuously advanced with the separation from the 
fiber material and discharge together of hydrolysate and 
spent liquor is disclosed, wherein a portion of the digest 
ing liquor is introduced in the vicinty of the hydrolysate 
and spent liquor mixing, whereby precipitation of alkali 
lignin out of the spent liquor is minimized or prevented. 

-oil 

The present invention relates to a method of perform 
ing hydrolysis and a subsequent alkalic digestion of 
-cellulosic fiber material in one and the same vessel 
through which the material is continuously advanced, hy 
drolysate and spent liquor being separated from the fiber 
material and discharged together. The hydrolysate is acidic 
and therefore, under certain conditions of operation, par 
ticularly if said conditions vary, the pH-value of the mix 
ture of hydrolysate and spent liquor may decrease in con 
nection with its discharge, at least temporarily, to such a 
low value that there is a risk of alkali lignin being precipi 
tated out of the spent liquor and deposited in the discharge 
conduit so that the latter is choked. 

According to the present invention, said risk is elimi 
nated and an undisturbed operation is obtained by the 
feature that a portion of the digesting liquor is supplied 
in the vicinity of the spot where the hydrolysate and the 
spent liquor are mixed. Then the pH-value in the dis 
charge conduit will be sufficiently high to prevent deposits 
therein. Preferably said liquor portion is chosen sufficient 
ly great to neutralize the acidic or acid-forming substances 
of the hydrolysate. 
Above all the invention will be applied where the de 

ignifying digestion is performed with the liquor flowing 
counter-currently to the fiber material towards a dis 
charge sieve inserted in the digester shell, through which 
sieve also hydrolysate is let off. Then the invention is 
applied in such a manner that said liquor portion is mixed 
into the hydrolysate and is drawn off through said sieve to 
gether with the hydrolysate. Thereby the hydrolysate will 
not be in a position to cause precipitation of alkali lignin 
out of the spent liquor, but the discharge sieve will be 
maintained clean. 
The invention also relates to an upright cylindrical ves 

sel for performing prehydrolysis and alkalic digestion of 
fiber material axially fed therethrough, which vessel is 
provided with a sieve girdle inserted in the shell thereof 
and adapted for drawing-off prehydrolysate as well as 
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spent digesting liquor. In order to be able to perform the 
above-mentioned method in such a vessel, the same is 
characterised in that from a conduit for supplying the 
White liquor required for the digestion there is branched 
off a conduit which opens out into the vessel approximate 
ly at the level of said sieve girdle and preferably central 
ly of the cross-section of the vessel, so that the white 
liquor supplied through said last-mentioned conduit moves 
in a Substantially horizontal and preferably radial direc 
tion towards the sieve girdle. 
The invention will be more closely described herein 

below with reference to the accompanying drawing. 
In the drawing, 11 designates an upright cylindrical 

vessel of approximately uniform cross-section and a length 
of the order of 10 times the diameter. At its upper end 
the vessel is provided with known devices for charging 
Wood chips or some other suitable comminated fiber ma 
terial from which cellulose should be produced. At its 
lower end the vessel is provided with known devices for 
discharging the fiber material. The fiber material, the 
path of which through the vessel is designated by thick 
arrows 13, moves as a compact column axially down 
wards through the vessel, and during said movement it 
is first hydrolized, then delignified and finally washed as 
more closely described below. 

Approximately at the middle of the vessel a sieve girdle 
15 is inserted into the vessel shei. Prehydrolysis of the 
fiber material takes place in the part of the digester lo 
cated above said sieve girdle. Therefore, either water 
or a diluted acid is fed to the top of the vessel through 
the conduit 17. Said liquid is drawn off through a sieve 
girdie 19 inserted in the digester shell and is circulated 
by means of a pump 21 in a loop comprising a heating de 
vice 23 where heating takes place by means of steam 
Supplied through the conduit 25, and which circulation 
loop has an orifice located centrally in the digester at 
approximately the same level as the sieve girdle 19. Due 
to said circulation the fiber material is heated to the 
temperature required for hydrolysation. The hydrolysate 
flows concurrently to the fiber material, as indicated by 
the arrows 25, and is discharged through the sieve girdle 
15 and the conduit 27 connected thereto. 

In the zone of the vessel located below the sieve girdle 
15 a delignifying digestion by means of sulphate liquor 
or some other alkalic liquor is performed. Said liquor 
is supplied through a conduit 29 connected to a loop 
comprising a sieve girdle 31 inserted in the shell of the 
digester, a pump 33, a heating device 35 and a return 
conduit 37 which has an orifice located centrally in the 
digester approximately at the level of the sieve girdle 
31. The circulating liquor is heated by steam supplied 
through the conduit 39 and after being distributed over 
the cross-section of the fiber material column the liquor 
passes upwardly through the same, as indicated by the 
arrows 41, i.e. counter-currently to the motion of the 
fiber material. The temperature and conceritration of the 
white liquor as well as the velocities of the fiber material 
and the liquor are adapted such that the fiber material 
is completely delignified when passing the sieve girdle 
31 and such that the greater part of the alkalic content 
of the liquor, while dissolving the lignin of the fiber ma 
terial, is spent on its way up towards the sieve girdle 15. 
The black liquor thus obtained encounters the hydroly 
sate at the level of the sieve girdle 5 and departs to 
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ably centrally of the cross-section of said vessel, a hy- References Cited 
drolysate and spent digestion liquor discharge conduit UNITED STATES PATENTS 
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10. The vessel as claimed in claim 9 in which a con 
duit and a pump are connected between said hydrolysate DONALL H. SYLVESTER, Primary Examiner. 
and spent digestion liquor conduit and said branch conduit. E. R. FREEDMAN, Assistant Examiner. 


