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ABSTRACT

It is important to utilize the citrus sludge in terms of the reuse of waste materials in the manufacture of
corrugated medium. Especially, the mandarin industry occupies the first place in Jeju province. In this
paper, the application of citrus sludge mixed with KOCC recycled fibers into the manufacture of
corrugated medium was studied. The citrus sludge was acidic in pH value. Also, the constituents of citrus
sludge contain some short fibers, fines, and mucus which contain flavonoids, pectins and so on. In
papermaking application, these components cause some troubles like foams, bad smell, fouling on the
paper machine, and bad drainage and web breaks of wet web. The strength properties of handsheets
prepared from KOCC and citrus sludge was decreased, compare to handsheets made of only KOCC. To
compensate the problems on strength properties, some kinds of additives were tried to apply into
papermaking wet-end system in laboratory scale. As a result, mixing conditions of alum, starch and
anionic additives showed the best options in the recovery of strength properties and formations of

corrugated medium.
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Table 1. Sampling points from paper mill

z
o

Sampling sites

Citrus sludge chest

Wire pit

Ist treated whitewater
2nd treated whitewater
Thickner

Headbox

Whitewater from thickner
Retention aids

O 0 N O L B W N —

Dump chest
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Table. 2 Various wet-end additives and their

specifications
No Name Consistency (%) Dilution (%)
1 Alum 100 /
2 Mill starch 100 4
3 Strength agent A 25 6
4 Amphoteric 15 6
5 Strength agent B 16 10
6 Strength agent C 12 10
7  Strength agent D 12 10
8  Strength agent F 20 8
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Table 3. MLSS analysis fi i )|
= 2590 0] WA A 20 A0 pH. A7 A, able analysis from various samples

B, A%, COD 232 2A35l9on, 1 A= . Sampling sites MLSS (%)
Table 3~40] LEFSiTh MLSS = 2+ 215 &2 7] 9] Clrus sludge o8
796.8 %2 LhEF 0 0] 7k7}o] A 2 % thicknero] fvfte p‘: P gf
st treated wastewater )

2] =S % A= © 50,0 S

1A A =277 5295 %2 MLSS 3 H 2nd treated wastewater 0.1
ERAT Mo MLSS«= Adixoz mie w2 Thickner 9.5
0.1~0.2 %2 x5 Lrepyl o, A -7} %_‘Xé‘ H] Headbox 1.9
&9 = £ A7} =34 headbox Y chestof| A A Whitewater from thickener 0.2
25k 2 52 29 1.9 %2 MLSSE Lep it} ul4=0] Chest 1.9

Table 4. Specifications of whitewater from papermaking process

pH Conductivity (mS/cm) Turbidity (NTU) Hardness (ppm as CaCO3) SCODcr (ppm)

1st treated wastewater 7.3 10.1 21.8 4700 9530
2nd treated wastewater 7.9 8.0 3.1 622 353
Thickener 5.7 11.8 544.0 8850 16890

Wire pit 6.2 11.0 200.0 8500 15350
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Table 5. Physical properties of handsheet mixed with citrus sludge
Raw materials Thickness(m) Density(g/cm) Bulk(cm/g)
KOCC + citrus sludge 10 % 188.3 0.58 1.71
KOCC 205.6 0.62 1.61
90 1.60
=MD BCD
80 140
2" 120
E &0 % 0
£ 50 -
g X 080
G A0 <
S S 060
g 5
g = 0.0
5 20
8 020
10
. 0.00
Koce KOCC + citurssiudge 10, 6%

KOCC KOCC + citrussludge 10.8%
Raw materials

Fig. 3. Compressive strength of conugated medium
prepared from KOCC and citrus sludge.

Raw materials
Fig. 4. Burst index of corrugated medium prepared
from KOCC and citrus sludge.
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Table 6. Wet-end specifications and dosage
conditions of various additives

No. Additives
1 Alum
2 Alum + Starch
3 Alum + Amphoteric PAM
4 Alum + Starch + F
5 Alum +F
6 Alum + A
7 Alum + B
8 Alum + C
9 Alum + D
10 Alum+ A +F
11 Alum+B+F
12 Alum+C+F
13 Alum+D+F

Avtolch. GFH =0} AL E L fARE A S L

el o, o] Z Alum + starch, Alum + starch + F,
Alum +F2] 271 270 v m& 923} A7= 1}
EFsiet

Table 7. Strength properties of handsheet according
to wet-end specifications and dosage

conditions of additives

.. Compressive  Burst index

No. Additives siren gtl:})l (Nm/g) (kPa'mz o)
1 Alum 79.8 1.3
2 Alum +Starch 92.3 1.8
3 Alum+Amphoteric PAM 83.7 1.6
4 Alum +Starch +F 94.8 1.8
5 Alum +F 88.9 1.5
6 Alum +A 88.6 1.4
7 Alum +B 86.6 1.4
8 Alum +C 82.8 1.4
9 Alum +D 84.5 1.3
10 Alum +A +F 93.2 1.6
11 Alum +B +F 79.4 1.5
12 Alum +C +F 74.1 1.4
13 Alum +D +F 75.7 1.3
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5. KS M ISO 2144 Paper, board and pulps -

Determination of residue (ash) on ignition at 525 C.

6. KS M ISO 6588 Paper, board and pulps -
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Determination of pH of aqueous extracts. 8. KS M ISO 12192 Paper and board - Compressive

7. KS M ISO 2758 Paper - Determination of bursting strength - ring crush method.
strength.
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