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Study on the Ozonal Bleaching of Hard-to-bleach
Chemical Pulps
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[ Summary ]

This study investigated the influence of ozonation on the bleachability of the sulfate
pulp of certain hard-to-bleach woods (Shorea albida and Taiwania cryptomerioides). Ozone
consumption, pulp brightness, and pulp viscosity were measured at different pulp moisture
contents and ozone concentrations. An ECF (elemental chlorine-free) bleaching sequence
Z-E,-D,-E.-D, for the hard-to-bleach pulps was also conducted.

The greatest ozonation reaction took place at moisture content levels of 40-60¢;,. At
these levels, the resulting pul ps attained the highest brightness, lowest kappa number, and
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amedium degree of viscosity loss. The higher the moisture content was, the greater the O,
consumption. Maximum O, consumption was elicited at 659, moisture content.

The 3-stage Z-E,-D, sequence can easily provide satisfactory brightness with S. albida
pulp exceeding 809, | SO even in the D, stage. The brightnesses of all hard-to-bleach wood
species were over 859 |SO after the Z-E,-D,-E,-D, bleaching sequence.

At low pH, swelling of cellulose isinhibited. Therefore the reactivity of cellulose with
ozone is reduced, resulting in a better bleaching effect with ozonation. Acidic protective
additives showed the same effect as well.

Key words: chemical pulp bleaching, non-chlorine, zone bleaching pulp, hard-to-bleach pulp.
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Table 2. Effects of pulp moisture content (MC) on 0zone consumption

Pulp MC (%) 25 45 65 75
O, time () 270 270 270 270
O, consumption (% on pulp) 1.75 1.83 2.06 1.84
O, consumption rate (% on charge) 714 76.3 84.0 75.1
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Fig. 1. Effects of pulp moisture content on pulp
properties/O, consumption.

@ Viscosity decrease / O, consumption (% on pulp)
A Kappa decrease / O; consumption (¢ on pulp)
* Brightness increase / O, consumption (g on pulp)
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Table 3. Effects of pulp moisture content (MC) and O, concentration on bleachability

O, : 0.055 g/min

O, : 0.065 g/min

Pulp MC O, consumption Brightness  Brightness O, consumption  Brightness Brightness
(%) (% on pulp) % 1SO gained? (% on pulp) %1S0O gained
0.55 36.5 15.27 0.73 39.7 15.89
45 1.15 46.7 16.17 1.36 50.8 16.69
1.49 52.4 16.31 1.93 58.7 15.85
1.87 61.0 17.59 2.28 62.7 15.18
0.53 34.4 11.89 0.63 34.7 10.48
65 1.12 47.5 17.30 0.83 42.3 17.10
1.39 49.6 13.78 1.36 45.2 12.57
2.06 59.3 15.10 1.78 50.4 12.52
Y Brightness gained = brightness increase/ozone consumption.
30 16
| 25 | ;_g 14
g Ent
8 204 2
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10 1 1 I | J 4 1 1 1 1 |
0.00 0.15 03 045 0.6 0.75 0.00 0.15 03 045 06 0.75
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Fig. 2 Effects of O, consumption on kappa no. Fig. 4 Effects of O, consumption on viscosity.
& Shorea albide WM Taiwain cryptomerioides @& Shorea albide M Taiwain cryptomerioides
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Fig. 3 Effects of O; consumption on brightness.
@ Shorea albide WM Taiwain cryptomerioides
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Table 4. Brightness and kappa number of red shorea pulp after first-stage bleaching

Z
O, consumption (%) o C/D® CIDQ
0.25 0.40 0.57 0.66 0.73
Brightness (% 1SO)  19.8 21.9 24.1 26.7 28.5 19.8 298 317
Kappa no. 16.8 15.1 13.7 12.0 11.3 - - -

9C: Cl, addition of effective chlorine at 3.6%.
AC/D;: Cl,/ClO, 7/3 addition of effective chlorine at 3.6%.
3C/D,: Cl,/ClO,5/5 addition of effective chlorine at 3.6%.

Table 5. Brightness of different pulps after the Z-E,-D,-E,-D,bleaching sequence

Shorea albida Gmelina arborea Taiwania. cryptomerioides Pinus taiwanensis

O, consumption (%)

1.89 1.36 2.30 111

Blank 12.9 29.5 28.8 255
z 53.7 68.6 70.9 74.3
E, 56.5 69.7 71.0 74.5
D, 82.9 90.0 86.3 87.9
E, 81.5 87.1 85.6 87.0
D, 87.1 92.0 89.2 89.4
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Fig. 5. Effects of pH on bleachability.

A * Viscosity decrease / O; consumption (¢ on pulp)
B : Kappa decrease / O; consumption (¢ on pulp)
C : Brightness increase / O, consumption (¢ on pulp)

i
|

o»—tl\)w'bu‘o'\\]
BN

Fig. 6 Effects of acidic protective effect on
bleachability.

A : Viscosity decrease / O, consumption (% on pulp)

B : Kappa decrease / O; consumption (¢ on pulp)
C : Brightness increase / O5 consumption (9 on pulp)
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