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Figure 1. Yield changes after bleaching with different kappa factors
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Figure 2. Changes in the chemical composition of pulp after bleaching with different kappa factors

Dol ) 8 4 35 g 5510k (sl 2o y5 Y/ ke
olie 32 Jdow 5 el sl ol piea i 0CC 45 5a5 )
el & el Il 51 gl i (oS VL
2556 4 61 K55 5l e ol 4250 Ol b IS
AJ)\ b.)\.d w)\.u.u.} Az 5 .M.)L;A uLu.' \‘) A_;LL.;u 6\.&\4\5
% o\ 4z 5o olie o el sall 4 5ed ] 524, OCC
b 5 el s Sy g2 cn) 2sd e sdnlin (9350
Al o ok slae i 4 IS Sl g Sl

olie HUS s Ao s Dl s Ol e ¥ S

e olai 1) Gl LS, 986 5 J e on u‘-‘f‘J
S5 594) OCC 3 35250 ok aoys FO 550 ano
P [ e A L
ol &S el sas ooyl 0SSy 0 o Pl sl
sdd ool Ll ¥ Jsas 3 S sbples (Pl ol
TSROV PR BN WIS S TR VAR QORI PR G WO
ads) o) asly e Pl gl oolinad 550 ke il



e 8255 53 S 86 Ol s 5T

(%)

11

DE25D

occC

Cilase L 586 s Jola b 5 oSS e LS s SNl sy Ol e - S
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Table 3. Concentration of pulp dissolved in sodium hydroxide / urea solvent in different kappa factor

\VY

DE75D DES50D DE25D (e]ele: A
Pulp
*(ao0) s o delS s clile
0.95 0.95 1.02 1.12

Concentration of dissolved pulp
(percentage) *

The concentration of basic pulp used is 2.5%

1400
1350

1300 1249

1250 I
- I
occ

1150

VNP EST

1100

Degree of polymerization

1050
1000

1347.1

DE25D

I r

A2l e do, VO 4l B ae .\.C\SJ.A’ULL:*

1332.1

DE50D

DE75D

iz LU 5586 G S0, 5l g ol 4253 Sy —F U2
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Figure 5. View of the cellulose fiber wall in de-lignification, the first stage of initial lignin removal and
The second step is the removal of excess lignin (Shi et al., 2014)
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Figure 6 - Dissolution of hemicellulose in sodium hydroxide / urea solvent after wood delignification
with sodium chlorite (Shi et al., 2014)
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Abstract

Regeneration of cellulose by direct solvent dissolution essentially involves the pretreatment of
cellulose with a solvent for swelling the cellulose chains and weakening the cellulose molecules
bonds. Aqueous solutions based on sodium hydroxide (NaOH) are low cost, non-volatile, non-
toxic, environmentally friendly cellulosic solvent with fast dissolution power at low temperatures.
The mechanism of cellulose dissolution in this solvent is not yet fully understood because there
are parameters such as temperature, crystallization and degree of cellulose polymerization that
affect the solubility of cellulose in the NaOH / urea system. Therefore, this study investigated the
effect of kappa factor changes in chlorine dioxide bleaching on the dissolution of OCC recycled
pulp on chemical compounds (lignin and hemicellulose) and the degree of polymerization. The
results showed that with further reduction of lignin, the dissolution of pulp decreases and this
reduction in dissolution is more severe in lignin levels below 3% (reduction from 44% to about
37% dissolution). It seems that during the bleaching process and part of lignin and hemicellulose
removal, a part of cellulose with low degree of polymerization is also removed and the average
polymerization of the remaining cellulose increases which is more resistant to the phenomenon
of pulp dissolution. With increasing kappa factor (to 0.2 and 0.3), there was no significant change
in dissolution and hemicellulose. In general, it seems that lignin and the degree of polymerization
are not only the effective factors in OCC pulp dissolving and hemicellulose content also can be
effective.
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