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The Characteristics of the Waste Liquor of Peracetic
Acid Bleaching under Vapor Phase

Katumi OKUBO, Tae OKI and Hisao ISHIKAWA

Summary : In order to elucidate the characteristics of the waste liquor of peracetic acid (PA) bleaching,
the chromaticity, biochemical oxygen demand (BOD), chemical oxygen demand (COD), and suspended solid
(SS) content of the waste liquors prepared by PA bleaching of Kraft (NKP, LKP) and high-yield pulps
under vapor phase and by multistage bleaching of these pulps were measured.

The results thus obtained are summarized as follows :

1) The pollution loads of the waste liquors prepared by the bleaching pulps with PA under vapor phase
were NKP : chromaticity 34, BOD 315 ppm, COD 80.5 ppm, SS 350 mg ; LKP : chromaticity 28, BOD 323 ppm,
COD 44.2 ppm, SS 490 mg ; high-yield pulps : chromatictiy 37~50, COD 115.2~257.6 ppm per one gram of
pulp, respectively.

2) The chromaticity and COD in the waste liquors prepared by the PA bleaching NKP and LKP under
vapor phase were much little than those in the waste liquors prepared by the multistage bleaching of these
pulps, while BOD and SS content in the former waste liquors were greater than those in the later waste
liquors. The greater part of BOD in the waste liquor of the PA bleaching is mainly due to the presence
of acetic acid in bleaching reagent employed. )

3) The relative pollution load of the waste liquor of the PA bleaching increased in the following order ;

lignin > hemicellulose > cellulse.
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Tab. 1 Bleaching conditions of multistage process for NKP

Sequence C E, H E, D
Consistency (%) 3 10 10 10 10
Temp. (C) 15 50 30 50 70
Time (hr) 1 1 1 1 1
Charge, kg/ton, active Cl 60 — 15 - 10
Charge, kg/ton, NaOH - 20 15 15 -
Final pH 2 11 12 12 3.5




Tab. 2 Bleaching conditions of multistage process for LKP

Scquence C E, H E, D
Consistency (%) 3 10 10 10 10
Temp. (°C) 15 50 30 50 70
Time (hr) 1 1 1 1 1
Charge, kg/ton, active Cl 30 — 7.5 - 10
Charge, kg/ton, NaOH — 20 7.5 15 -
Final pH 2 11 12 12 35
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Tab. 3 Pollution characteristics of effluents from kraft pulp multistage
and PA vapor phase bleaching

: ko COD BOD Saccharides Solid
Pul Bleach -
ulp eaching Chromaticity (ppm/g, pulp) (ppm/g, pulp) (mg, glucoss/g, pulp) (mg/g, pulp)
C 33 46.9 2.8 6.1 19
E 532 152.1 3.3 13.4 51
NKP H 43 35.6 2.4 4.5 104
D, 84 11.9 1.3 1.8 7
E, 14 13.1 0.7 1.6 23
D: 31 3.8 0.2 0.8 4
Total 737 263.4 10.7 28.2 208
C 13 24.9 2.6 5.7 25
E, 152 67.8 3.2 7.0 34
LKP H 10 8.3 0.5 2.5 48
E, 18 13.7 0.6 1.9 29
D 5 . 3.8 0.2 0.9 5
Total 198 118.5 7.1 18.0 141
NKP PA vapor 34 80.5 315 14.7 350
LKP PA vapor 28 44.2 323 25.4 490

* . Absorbance at 457nm (—1logT x107%), (100m¢, waste liquor/g, pulp)

Tab. 4 Lignin content in pulps before and after the PA vapor phase bleaching
and pollution loads of pulp bleaching effluents.

Unbleached

1 Bleached pulp Waste bleaching liquor
Pulp Pup

Lignin Yield Lignin Kappa Brightness COD ticity*

(%) (%) (%) value  (%GE) (ppm/g, pulp) Chromaticity
GP 31.3 73.8 W4.0 336.0 72 115.2 40
SCP (liners)? 22.6 71.8 1.9 55.8 82 257.6 48
i 2)

SCP <g](;rdri‘l‘lgma““g) 22.8  72.9 1.3  49.1 85 244.8 50
CGP? 19.9 72.0 0.4 51.3 87 212.0 37
NKP#* 20** 93.0 0.1 2 0.1** 90 80.5 34
LKP® 15 96.0 0.08 1.5** 92 44.2 28

* . Absorbance at 457nm (—1logT x107°) (100mg, waste liquor/g, pulp)
= x . K—value
1) : Mixture of Douglas fir (30%), lauan (50%) and hard wood (20%)
3) :Lauan 70%, Eucalyptus 30%
4) : Hardwood 100%
5) : Douglas fir 100%
Hardwood 100%
Oxidation condition : Pulp consistency, 33%, PA addition, 26%, pH4, 90°C
time : 60min (GP, SCP,CGP and NKP)
15min  (LKP)
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Tab. 5 Changes of COD of effluents during PA oxidation
COD (ppm/g, pulp)

Reaction time (min) 0 10 30 60 120
Pine lignosulfonate 720 680 640 600 580
Douglas fir dioxane lignin 1,520 1,480 1,456 1,440 1,400
Pine thiolignin 928 880 - 720 680
Douglas fir hemicellulose 400 240 - 240 240
Corn cob xylan 320 280 280 264 256
Cellulose powder 120 120 118 100 95

Oxidation condition : PA addition 30%, pH4, 50C
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