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Non-chlorine Bleaching of Oak Kraft Pulp by Ozone

Dong-Ho Kim™ . Ki-Hyon Paik™

ABSTRACT

Newly bleaching sequence using oxygen, ozone and hydrogen peroxide has

introduced to avoid pollution hazards from chlorinated organic compounds, because
chlorine dioxide substitution bleaching was produced a little chlorinated organic
substance. Oxygen-type chemicals replaced for chlorine has attracted much
research attention.
. Bleachability of ozone was improved at low temperature and high pulp
consistency. In third bleaching followed OZ bleaching, addition of O2 and NaBH4 in
alkali extraction was effective than only alkali extraction.Bleachability of pulps in
ozone bleaching(Z) was improved at higher consistency and lower temperature. The
addition 02 and NaBH4 in alkali extraction after OZ bleaching sequence improved
brightness, when compared to those obtained by only alkaline extraction.

Pulps bleached by ECF bleaching sequences such as OZEoD and OZEopD was
obtained by 90% ISO brightness. The brightness of pulp bleached by TCF sequences
with the ozone dosage of 1.6% was approached to target brightness(88~90%1S0).

Pulps bleached Z stage combined bleaching sequence was reduced the viscosity to
a little greater extent. However, physical properties of pulps was not great different
compared to those bleached by conventional bleaching sequences.

A pollution index of bleaching effluente by ozone combined bleaching sequences
was lower than by conventional bleaching sequence, but somewhat higher than
multistage bleaching sequences combined C/D stage.
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Table 1. Multistage bleaching conditions used in oxygen bleaching

Bleaching c onls)il;tlzgncy Temperature Ti‘me cg&?gﬁ?ﬁgy
stage (%) (v) (min.) (%)
1. 0 10 100 90 O: TKgf, NaOH 3, MgS04 0.5
2 Z 40 30 1.2,38.5
P 10 70 120 H,0, 2 NaOH 0.2
3 Z 40 30 1.2,3.5
P 10 70 120 H;0,2 NaOH 0.2
E 10 70 60 NaOH 2.0
Er 10 60 60 NaOH 2.0, NaBH, 0.1
Eo 10 60 60 NaOH 3.0,0. 1.56MPa
Eop 10 60 60 NaOH 3.0,0, 1.5MPa, H,0, 0.5
4. P 10 70 120 NaOH 0.3, H,0, 2.0
D 10 70 180 Cl0, 0.3, 0.6
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Fig. 1. Effect of ozonc dosage on bleaching yield,
Kappa no. and brightness of pulp in ozone
bleaching.
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Fig. 2. Effect of temperature on bleaching yield,
Kappa no. and brightness of pulp in ozone
bleaching(Pulp con.:40%, ozone dosage:0.75%)
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Fig. 3. Effect of consistency on bleaching yield,
Kappa no. and brightness of pulp in ozone
bleaching(Temp.:30%, ozone dosage:0.75%)
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Table 2. Effect of E, P, Er and Eo bleaching on OZ bleached pulp

Bleaching CCh};irgn;z:;ol) Kappa Yield Brightness
Sequence  (NaOH, H,0,, NaBH,, O,) Number (%) (%)
OZE 1.0 - - - 26 98.9 71.8
2.0 - - - 25 98.8 72.0
3.0 - - - 25 98.0 72.7
ozp 05 05 - - 1.8 99.0 81.3
1.0 - - 1.8 99.1 84.0
1.5 - - 1.8 994 84.9
OZEr 1.0 - 005 - 25 99.3 72.6
- - 010 - 2.3 99.5 73.8
- - 015 - 22 99.1 73.6
15 - 005 - 2.3 99.3 73.6
- 010 - 23 99.2 74.6
- 015 - 24 99.1 74.3
OZEo 2.0 - - 0.15MPa 29 99.6 74.6
3.0 - - 0.15MPa 24 99.5 75.0

Brightness @ O stage 59.1(%I1S0), Z stage 70.2(%1S0)
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Table 3. The physical properties of full bleached Oak Kraft pulp

Bleaching Tensile Tear Burst Breaking
sequences index index index length
(PFI-Revs.) (N - m/g) (m- N - m/g) (Kpa - n?/g) (Km)
OZPD
1,000 42.1 6.6 2.1 4.3
2,000 57.3 8.5 4.9 5.9
3.000 67.9 9.4 5.8 6.9
OZErD
1.000 6.7 6.2 2.0 3.4
2,000 56.6 8.3 4.4 5.8
3,000 3.6 9.2 6.6 7.5
OZErP
1.000 44.0 6.8 2.6 4.5
2,000 55.9 8.6 4.1 5.7
3.000 66.8 9.5 5.6 6.8
(1,000) 45.5 6.6 2.9 4.2
(2,000) 59.6 8.2 4.3 6.0
(3,000) 65.3 9.3 54 6.6
OZEP
1,000 42.9 6.6 2.6 4.4
2,000 65.6 7.0 5.3 6.7
3.000 78.6 9.2 7.2 8.0
(1,000) 41.0 6.3 2.5 4.2
(2,000) 61.1 8.4 4.4 6.2
(3.000) 73.1 9.3 6.8 7.6
OPZP
1,000 52.0 6.5 3.6 5.3
2,000 66.4 8.4 5.6 6.8
3.000 75.3 9.5 7.0 7.7
(1,000) 50.3 6.3 3.3 5.1
(2,000) 61.9 8.5 4.4 6.3
(3.000) 73.8 9.8 6.3 7.5
OZEoP
(1.0600) 50.1 6.7 3.4 5.0
(2,000) 60.0 8.6 4.7 6.1
(3,000) 71.5 9.6 6.4 7.4
OZEopP
(1,000) 40.5 6.4 2.4 4.1
(2,000) 61.5 8.0 4.2 6.3
(3,000) 73.2 9.1 6.7 7.5
() : Ozone dosage 1.6%
Wg Bzo) =& 10~13mPa - s HHZ vl = =
= —_ ' 0 0.75%
EYTuch A3 SXAE o) HhsE AL =16 © 1 Bosone 168
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Fig. 5. Comparison of viscosity of bleached by
different bleaching sequences.
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