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ABSTRACT

It is generally known that paper industry is the second largest industry in the use of
process water, and also have the highest environmental impact load in the contaminant
sources. Paper is produced from the mixtures composed of 1% fibrous raw materials and
99% water. The optimum use of process water effects on the quality properties of paper
and the environmental impact load of waste water treatment. In this research, the kinds
of fibrous raw material & additives used in the paperboard production line were inves-
tigated, and the quantification of environmental loads and the environmental effects of
process water on COD potential were evaluated. The NBDCODs were also analyzed from
process water by the method of waste water treatment in paper mill and applied for the
optimum use of recycling water, and zero effluent process.

In the fibrous raw materials, KOCC caused the highest COD potentials, and sack paper
& UKP was comparatively low. The NBDCOD of KOCC largely reduced after biological
treatment because of easily biodegradable properties, but AOCC contained non-bio-
degradable materials. In chemical additives, COD was high in turns of rosin>starch>dea-
eration agent>dye, NBDCOD greatly reduced in starch and deaeration agent. In the case
of 2 kinds of paperboard product, the COD potentials was mainly high in starch, AOCC
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and KOCC.
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Table 1. Kinds of fibrous raw materials

Fibrous
materials Property Remark
KOCC upper grade, classfiefi' KOCC(U)
lower grade, unclassified | KOCC(L)
AOCC upper grade, classﬁefi. AOCCU)
lower grade, unclassified | AOCC(L)
Sack sack waste Sack
UKP unbleached kraft pulp UKP
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Table 2. Kinds of chemical additives
Additives Appearance Additives Appearance
Rosin liquid, 50% Starch powder
Alum liquid, 7.5% Deaeration liquid
WSR (Anion) liquid, 1596 Felt washing A liquid
WSR (Cation) liquid, 8% Felt washing B liquid
Retention aids liquid, 10% Dye powder
Slime control liquid
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Table 3. Repulping conditions of UKP and waste

paper
Puling temperature 50C, 30T

Pulping time 30 min
Pulping consistancy 5%
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Table 4. COD measurement conditions of chemical additives

Additives Measurement conditions
. measured from dilute solution of 5% with distilled water at storage basis of
Rosin o
100%
Alum directly measured from storage solution

WSR (Anion) 100%

WSR (Cation) 100%

Retention aids
Slime control
Starch
Felt washing A
Felt washing B

Deaeration

measured from 4% slurry of

measured from dilute solution of 15% with distilled water at storage basis of

measured from dilute solution of 15% with distilled water at storage basis of

measured from 100 times dilution at the storage solution

directly measured from storage solution

measured from 20~30 times dilution at the storage solution
measured from 20~30 times dilution at the storage solution

measured from 20~30 times dilution at the storage solution

Table 5. Experimental conditions of NBDCOD measurement

Conditions

Class
Operation
MLSS
NBDCOD DO
treatment
Temp., C
HRT, hr

Batch operation with active sludge
2,000~2,500 ppm

above 3 ppm

27~32
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Fig. 1. The induced COD load of fibrous raw
materials.
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Fig. 2. The non-boidegradable COD lead of

fibrous raw materials.
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Fig. 3. The COD removal efficiency of fibrous
raw materials by biological treatment.
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Fig. 4. The comparisons of Induced COD load
per gram of pulp.
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Fig. 5. The induced COD load of fibrous raw
materials at different repulping temperature.
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Table 6. The induced COD load of chemical additives

Additives CODcr, ppm mg CODecr/g Chemical
Rosin 1,179,000 1,155.7
Alum 60 0.06

WSR (Anion) 170,000 166.6
WSR (Cation) 95,000 93.1
Retention aids 131,000 1284
Slime control 7,490 75
Starch 880,000 862.6
Felt washing A 42,000 41.2
Felt washing B 128,000 1255

Deaeration 781,000 765.5
Dye 708,000 694.0

Table 7. The non-biodegradable COD load of chemical additives

. Addition amount, | CODcr potential, NBDCODcr, mg NBDCODcr/g

Additives ppm ppm ppm Chemical
Rosin 500 589 296 591.7
WSR (Anion) 1500 255 228 151.8
WSR (Cation) 800 76 64 799
Retention aids 150 20 9 60.0
Slime control 5 1 3 200.0
Starch 150 132 3 20.0
Felt washing A 10 2 0.1 10.0
Felt washing B 10 7 0.3 30.0
Deaeration 15 12 1 66.7
Dye 150 106 56 373.3
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