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G. Amount of naoh: 20% of etb dry weight.

Hypochlorite Bleaching

At the end of digestion, the softened EFB was disintegratcd for five minutes in a hydropulper, washed on a screen
and screened by a fractionator (Somerville type) with a screen plate of 0.20 mm ~:Iits. The screened pulp was used in
bleaching.

In bleaching, the soja-AQ pulps were bleached by Hypochlorite (H) and sodium hydroxide (E) stages. The
hypochlorite bleaching (H) and alkali extraction (E) conditions employed were:

Hypochlorite (l-l) Alkali extraction (E)

I Chemical: Sodium hypochlorite (NaOCI) Sodium hydroxide (NaOH)

2.Temperature: 35 &40°C 30°C

3 Time: I, 1.5 & 2 hours 1 hour

4. Conccntration: 3,6 & 9% of EFB dry weight 1% of EFB dry weight

5. Consistency: 3% 3%

In each treatment, 2L. g of pulp and liquor, at consistency of 1%, were put in G bottles, as G replications, and
placed in a tray in a temperature controlled water bath. The tray was shaken mechanically to mix the pulp and chemi
cal properly at specific time. The pulp was treated with different bleaching temperatures, bleaching retention time
and hypochlorite concentr.ition of EFB dry weight. The alkaline extraction stage (E) was constant. The treatments are
tabulated in TABLE I.

The pulps were washed thoroughly between bleaching stages. Putps brightness was measured according to
TAPPI Standard T 452 om-92 "Brightness of pulp, paper, and paperboard (directional reflectance at 457
nm)" (1'APP I 1994). The c1ata were analysed with statistic software Minitab.

Table I: Hypochlorite bleaching treatments.

ID Tenperature (0C) Retention Time (h) ConcenlTation of Hypochlorite (%)

T35R1C3 35 3

T35R1C6 35 6

T35RIC9 35 9

T35RI.5C3 35 1.5 3

T35RI5C6 35 1.5 6

T35R1.5C9 35 1.5 9

T35R2C3 35 2

T35R2C6 35 2 6

T35R2C9 35 2 I)

T40RIC3 40 3
T40R1C6 40 6

T40RIC9 40 9

T40Rl.5C3 40 1.5 3
T40RI.5C6 40 1.5 6

T40Rl.5C9 40 1.5 9

T40R2C3 40 2 3
T40R2C6 40 2 6
T40R2C9 40 2 9
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Fig. 4: The box-plots of the effect of bleaching retention time on brightness
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Fig. 5:. The box-plots of the effect of hypochlorite concentration on brightness
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Among these parameters, the hypochlorite concentration has the highest impact (see Table 2).

Table 2: Thc General Linear Model analysis of the effect of temperature, time and concentration on pulp brightness.

Factor Levels Values
Temperature COC) 2 35 40
Time (hour) 3 I 1.5 2.0
Concentration (%) 3 3 6 9

Analysis of Variance for Brightness

Source DF Seq SS Adj SS AdjMS F P
Temperature I 370.74 370.74 370.74 43.82 0.000
Time 2 580.32 580.32 290.16 34.30 0.000
Concentration 2 1624.79 1624.79 812.40 96.03 0.000
Error 102 862.91 862.91 8.46
Total 107 3438.76

For newsprint production, the pulp should have a brightness of 60 - 65% (Biermann 1996; Wan Daud et a!.
1998). In this study, all treatments produced pulp has brightness more than 60%. In mill operation, cost is a very
important factor. High temperature, longer bleaching time and high chemical consistency will increased the produc
tion cost. In this study, temperature of 35°C, retention time of I hour and chemical consistency of 3% can produce
pulp suitable for newsprint production at the lowest cost.

Conclusion

The study showed that the: oil palm empty fruit bunch (EFB) could be bleached successfully by hypochlorite for
newsprint production. Temperature of 35°C, retention time of I hour and chemical consistency of 3% can produce
pulp suitable for newsprint production. Hypochlorite concentration has the highest impact on pulp brightness as com
pared to effect of bleachinf; temperature and retention time.
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