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ABSTRACT

Paper industry in Korea produces 14 million tons of paper and 1.3 million tons of sludge per year. Most
of them has been treated by incineration, landfilling or ocean dumping. The sludge recycling to minimize
the impact on the environment, so its importance is highlighted .In this study, in order to develop a new
way of recycling the sludge, it was calcined and the recycled ash was tried to use as papermaking filler.
Concerning the yield of calcium carbonate and the brightness and the rheology of the recycled calcination
sludge, the optimum calcination conditions were found to be 600 C and 12 hours. The sludge ash itself
was not suitable for papermaking due to its color and low brightness. Thus the ash from the sludge was
first mixed with a commercial filler and then utilized for papermaking. The effect of the increased hard-
ness after high temperature treatment on wire abrasion was confirmed.

Keyword : Paper sludge, incineration, recycle, filler, ash, brightness, hardness, abrasion.
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Table 1. Components of copy paper sludge

Solid materials (dry basis)

Components Moisture Inorganic ~ Organic
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Table 2. Sludge calcination condition

Run time(hr) 3,6,12

500, 600, 700, 800

Temperature(C)
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Table 3. Mixing ratio of sludge ash and paper filler

Table 4. Particle size of various filler

Materials Particle Size[/m]
Slugde ash(600°C, 12hr) 2.02
PCC 2.86
Talc 4.48
PCC:Talc (1 : 1) 343
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Table 5. Conditions for handsheet

Sample number Sludge ash : Commercial PCC ITEM Condition
1 50:50 LBKP : NBKP 8:2
2 67:33 Pulp : Filler 100 : 20
3 83:17 PAM (on Pulp) 0.1%
4 93:7 Paper Weight 75.0 g/m2
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Fig. 1 Effect of calcination condition on calcite
by PXRD.

of| A= A 7to] Lo} - 42 CaCO5 9] 4] 7} 7h23} 1,
800 Cof| A4 CaCO3 9] EAIE B2l e 5271 gl gt ©]
£ 800C o] Aol A= CaCO; 2] E3j7} A3 =] 7] &
olg} #etE ) o] A¥E 84 CaCOs9| 3582
500°C ol A 124 7H50F 2 A 3H= A o] 71 e A
< o 4= 9l lth Fig. 2= 500C, 600 C ol A 124715
3t 42| 2ashS EDS & &4 3+ ATto|t}. 1Y
011*1 %‘# %01 600°C, 124]7 271 0f| 4] t 5o
= 39 AE & sl

l

3.2. £BX| Ash H =&t AMz2| 2X 24

Etzo] g A B4 542 &7 ash?]
oFo] 11 /\]JP—Q— PCC-J @ﬂﬂlﬂ a# EAEAO]
A== Aoz P2E e Fig. 304 & 4= gl50]

10000

Ca
Ny
8000 y

6000

e

4000

Si
y— Fe
V—a

2000

0

I . Zo]7]e 42(1) 2010

66 A

64 4

62 A

Carr index

60 4

58 A

56 4

50 33 17 7
Sludge ash ratio, %

Fig. 3 Effect of sludge ash content on flowablity.

BAEAR) ARNETNE=93: 79 ) 7 F2 954 3
7HA S5 e iet. &2 7] asho] 24| &40
il

I
SHA] 7] wioll A A& A = A A 2-E-517] S8k

—— 3h
72 { | === 6h
== 12h
o 70
x
o 68 |
L
£
.‘5’ 66 -
o
64 |
62 A
60 T T T T
500 600 700 800

Temperature,’C

Fig. 4 Effect of calcination condition on brightness
of sludge ash.
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Fig. 2 EDS graph of printingpaper sludge calcination at 500°C(A) and 600°C(B),12hours.
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Fig. 5 Abrasion of various filler.
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Fig. 6 Effect of sludge ash content on brightness
and opacity of handsheet.
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