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Table 1. Bleaching conditions in triple phases.

D, phase E phase Do phase Bleaching conditions
60 60 60 (aiss) Obej
Time (min.)
70 70 70 (°C) Les
Temperature (°C)
10 10 10 (%) 1218 o clali
Pulp consistency (%)
/.50 Do — 0.3k (Cly) cJls bl ClOy G pae O3
ClO, consumption based on Cl, activity
- Do — NaOH s ,ze

NaOH consumption
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Table 2. Lignin content in un-bleached and bleached pulps of poplar.

(B) ol 5 2Ky 2 e G, LdelS et
Bleached pulp (B) (A) o
Dy E Do Un-bleached pulps (A) ¥
—~ —~ —~ 3 —~ A
S S X 3 8 €
v Z < v Z < vz < oz . 2
4 J g 4 % § 4 y8 95 s2 &
~ X ~ < ~ ~ < ~ L = a o o
N9 -~ N9 D o N 9 hANYC ) o v 2 =
o v = o v 5 o v 5 ~ ©O . =
S = - 3 = > 2 3 = > 2 E= - g
~ < 1S ~ < 1S ~ < 1S 2 c
> > > >
i i i = O
0.16 1.07 0.42 2.79 0.31 2.06 3 20.26 PR
0.06 0.42 0.34 2.27 0.38 2.56 3.3 21.73 PPy
0.48 3.17 0.54 3.63 0.59 3.96 3.1 20.75 PP,
0.20 1.36 0.80 5.31 0.78 5.19 3. 21.21 PP;

S s = LS sae x vV 0 %
* Lignin content (%) = kappa number * 0.15
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Table 3. Bleaching yield of pulp in bleaching difference phase.

(A ,3) IS o535k (_JJJ?) 6ﬂ&4‘_ 7l oo o2t Dl
Total yield (%) Yield in bleaching phases (%) treatment
D, E Do
90.74 97.43 100 92.95 PR
93.57 98.51 99.18 95.78 PP,
93.62 98.38 100 95.12 PP,
93.05 97.65 99.75 95.53 PP
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Table 4. Viscosity, DP and molecular weight in pulp samples of poplar different treatments.

odd (5 p S5 B et 0z (6 p K0, BB et

(Mv) J8ds 035 op (Mlg) 4z 5,55 _
molecular weight ( Mv) viscosity (ml/g) " 2 :: 3
5 g -
i =y 4‘ 2 5
o = £
R ; e 2 é g
Dy E Do Dy E Do Dy E Do > 5 3 £ =

2 8 g

© {2}

£ s

15108 17501 14592 14684 17214 14142 11331 13126 10944 16133 15764 1210 PR
14501 15128 14992 14047 14705 14562 1876 11346 11244 15201 14782 11401 PPy
15224 1755 16615 14806 17266 16273 11418 13162 12461 1524.7 1483 11435 PP,
15314 15109 1596 14901 14685 15581 11486 11332 1197 13915 13435 10436 PP3
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Figure 1. Hexenuronic Acid contents in different treatments of poplar pulps.
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Figure 2. Absorption of residual material in bleaching spent liquor of poplar different pulps.
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Figure 3. Opacity and brightness of different treatment of poplar pulps.
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Abstract

Background and objectives: Literatures review show that fungal pre-treatment of
chips before original cooking caused to improve in pulp bleachability, reduction in
bleaching chemical consumption in the chlorination phase to 9%, increasing in
brightness of bio-Kraft pulp with similar bleaching sequence to 8%. In addition,
chemical consumption during ECF bleaching of Kraft pulp has a high correlation
with kappa number measurements. Furthermore, by evaluation of bleaching spent
liguor by the spectroscopic method could be assessed content and type of chlorine
used in different sequences of bleaching. Hence, in this research, Bio-Kraft pulps
made from poplar chips pre-treated by Trametes versicolor in 1, 2 and 3 weeks,
were bleached in ECF method (DED sequence) for evaluation of their
bleachability.

Materials and methods: Accordingly, in this study, pulps were characterized in
lignin content, bleaching yield, Hexenoronic acids (Hex-A), viscosity and
efficiency of fungal pre-treatment on chemical consumption before and after each
stage of above-mentioned sequence. Then laboratory handsheets were made from
above bleached pulps and tested in optical properties.

Results: Results showed that there are approximately reductive trends for kappa
number from the first phase to third phase, which is normal based on the target of
sequence bleaching. Interestingly, kappa number was enhanced by increasing in
pre-treatment time expect third phase of 3-week pre-treatment samples. It's due to
non-selectivity of T. versicolor that caused more degradation of carbohydrates due
to acidic groups creation specially Hexenoronic acids. These acidic groups were
led to wrong measurement of kappa number as more. By progressing in bleaching
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from phase 1 to phase 3, bleaching yield was increased except 3-weeks pre-
treatment samples. Also, after bleaching, viscosity of pulps was decreased.
Conclusion: In total, fungal pre-treatment of poplar wood has been effected on its
pulp bleachability that chemicals consumption was decreased in bleaching process
and also adsorption values of chemicals of spent liquor that measured by UV-Vis
in 257, 280, 289 and 355 respectively for ClO2, soluble lignin, CIO- and CIO2-
increased. Paper brightness was increased by decreasing in lignin content during
bleaching process.

Keywords: Fungal pre-treatment, ECF bleaching, DED sequence, Bio-kraft,
Bleachability
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