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Evaluation of Optimized Conditions of Modified Kraft-Anthraquinone
Cooking Processes Using Laboratory Wood-Cooking Equipment *!

Junji TANAKA *2 and Hiroshi OHI*3

Various kinds of modified cooking methods have been used in many kraft pulp mills to improve properties of
pulp from wood. Furthermore, anthraquinone compounds have been used as cooking additives to improve both
delignification and pulp yield. This paper discusses the way to apply 1,4-dihydro-9,10-dihydroxy-anthracene
sodium salt (SAQ), one of the anthraquinone compounds, to the recent modified cooking processes. In order to
investigate the conditions of modified cooking, we developed laboratory cooking equipment that can reproduce the
cooking by a mill-digester. The equipment has a small autoclave in which part of the cooking liquor can be added
separately.

Using the equipment, kappa numbers of hardwood kraft pulp could be decreased by exchanging part of black
liquor with fresh white liquor at the middle of cooking process. When the entire amount of SAQ was added at the
beginning of cooking, the pulp yield at a given kappa number was more efficiently improved than when it was
separately added at the beginning and the middle, the effect of SAQ, meaning the improvement of the pulp yield,
was as good or better under the various alkali-concentrations than when the entire amount of white liquor was
added at the beginning of cooking. The amount of the anthraquinone compound in black liquor extracted at the
middle of cooking was only less than 5% of the total charge.

Keywords . kraft pulp, continuous cooking, anthraquinone, hardwood, laboratory equipment.
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Fig.1.  Outline of the laboratory wood-cooking equipment
for optimization of modified cooking.
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Side-view of autoclave

Sectional-view of autoclave
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Wire basket
Rotating shaft

Cooking liquor
Stirrer

Black Liquor

Fig. 2. Specific structure of VE-1.
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Fig.3.  Temperature profile of kraft cooking.
Note: In the case of separate addition of white liquor,

black liquor and fresh white liquor are exchanged
after 60 min.
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Fig. 4. Effect of separate addition of white liquor on pulp
yield.

Note : Percentage of total active alkali added at the
beginning of cooking. (Total of added active
alkali: 16.0~20.0%)

Legend: O @ : 100%, L] M : 70%, O [J: presence of
SAQ, @ M : absence of SAQ.
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Fig. 5. Effect of separate addition of white liquor on
active alkali.
Legend: SeeFig. 4.
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Fig. 6. Effect of separate addition of SAQ on pulp yield.

Note : SAQ addition (%) on wood at the beginning and
the middle of cooking. (Total of added active
alkali: 16.0~20.0%)

Legend: H0:0, x 0:0.025 X 0.025:0, + 0.025: 0.025,
[10.050: 0.
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Fig. 7. Effect of percentage of total active alkali added at
the beginning of cooking.

Note : Total of added active alkali: 16.0~20.0%.

Legend: O @ : 100%, (1 M : 70%, & A : 50%, O @ -
30%, O[] A< presenceof SAQ @ A @
absence of SAQ.
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Table 1. Increase of pulp yield by SAQ addition at separate addition ratio of white liquor.

Ratio of white liquor added
at the beginning of cooking (%)

100 70 50 30

Absence of SAQ (A) 47.3 475 475 46.4

kzggaﬁﬁlriggr Presence of SAQ (B) 488 49.1 49.1 483
16 (%) Increase of yield, B-A 1.5 1.6 1.6 1.9
Increase of yield, (B-A)/A 3.2 34 34 4.1




200747 A

WEZEARM AR 2 72 AQIRIMEIE 2 Z 7 b 20 TR O hli 4 F D BRET 199

ST ENEZLNDL, 51T, SAQRH E IR
DAL R TR E 4T - 722%, AR OKE BAE 5Nz,
3.4 HHEERPOTCNIX/ VEE

CNFET, K BIGMET OV H ) BT A S
INFEER % 4T > 7275, 5 2 O \HZ RIS 5 B
T 5 BT, SAQHRD X/ vLEWRE TN
TWhb, 22T, INHORMBICEHETNS AQ (SAQ
AL S N7ALEY) BELE®E LR % Fig 8
VR U7ze BRI IZWIIADIGTE T v 7 V) &R L
TWwh, AQ IEEEIZ30~50 ppm OHEPANIZH 1), 4F
T VA VBEICE IR O NG o7z C
NoHH 5B 5 AQIERZFET S L,
FIRBIEI IR L 72 SAQ ISR LTS %k &
5720 ZRRISHR T 5 BRI =13523%TH 1,
AQ =R & SIS WEARTFH I 728, AQ
HEM 5 BREEZ S 2B E LT, AQ23F v 7T
AL TWAIENEZONL, TOZLIZEHL
T, Surma-Slusarska 5% X, YV — ¥-AQ Z#MR 2B
F5 AQ DEALE NG V AZOWTHRE LTV D,

50
¢
= *
o = *
5540 e . ¢
=g * * *
§é° 3 ¢
=32 30 | * $
— o
° s
=1
S %=
§§20»
g5 10
S =
2=
0
15 2.0 25 3.0 35 4.0

Initial concentration of active alkali (%)

Fig. 8. Concentration of AQ in black liquor extracted at the
middle of cooking.
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