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Abstract

As the demand for paper continues to grow and the importance of recycled paper, white ledgar(WL) and old newspaper
pulp(ONP), continuously increase. In addition, usage of recycled paper is essential in terms of forest conservation and envi-
ronmental protection issues. However, optical and mechanical properties of recycled paper have some drawbacks than regular
paper’s properties that is indispensable. In order to complement these problems of recycled paper, precipitated calcium carbonate
(PCC) was synthesized by the In-situ process with a recycled pulp. Depending on the size of PCC is divided into 2 types ,
0.01 um ~0.09 pm colloid type ultra-fine particle and 0.1 pm ~0.9 um cubic type particles. In this study, we analyze how the
different shape and size of precipitated calcium carbonate affects in the optical and mechanical properties of the recycled paper
used as a filler. Furthermore, we mixed with chemical pulp for overcome reduce of mechanical properties, without using other
chemicals, when we use PCC as a filler. The results has the possibility to meet in GR ,excellent recycling certification mark,
standard was proposed.
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Table 1. Condition of the synthesized Pricipated Calcium Carbonate

Colloid type (0.01~0.09m) Cubic type (0.1~0.9 im)
Water 2000 m! 2000 ml
Calcium Oxide 100 g
CO, gas flow rate 1 Limin 1 L/min
Temperature 15°C
Rpm 600 rpm 600 rpm
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Fig. 1. Experimental Apparatus.
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Table 2. Printing paper in GR standard
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Fig. 2. XRD pattern of produced PCC, a) Colloid type PCC, by Cubic type PCC.
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Fig. 3. SEM image of produced PCC, aj Colloid type PCC, b) Cubic type PCC.
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Fig. 4. SEM images of produced PCC on the surface of pulp, a), b) Colloid type PCC in old newspaper pulp and c), d) Cubic

type PCC in white ledger.
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Table 4. Comparison properties of type of PCC in white ledger

67

WL WL + colloid PCC WL + cubic PCC
57 (mum) 0.17 0.12 0.13
T+ 4 0.09°] 8}
A (%) 81.89 [ 88.00 l 92.93
T+ A 65014
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+ 4
o i 9 °of ® E 9 of 9 R o]
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1.8 14 4.1 37 5. 47
+ 4 20 o4
AFFEN) 36.61 ] 6.99 I 6.52
T+ 7 29.4 o4
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+ A 0.7 ©)4
vl g s 323 [ 75 ] 50
W+ A 392 o)
Table 5. Comparison properties of type of PCC in old newspaper pulp
ONP ONP + colloid PCC ONP + cubic PCC
7 (mm) 0.18 0.14 0.13
+ 3 0.0901 8%
20 (%) 53.83 ] 7327 ] 74.44
+ 4 50 ©)%
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W+ 4 80°]7
AEE (sec) ® ® o] W g w o] & E o] @
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ARFE(N) 3128 [ 3.78 { 2.66
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AAE (%) 2.352 ] 0.782 ] 0.538
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A L7 (mN) 280 l 40 l 25
T+ A 245 ©)%%
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Table 6. Mixture with chemical pulp and recycled paper by 7:3, 6:4

CP + WL CP + ONP
73 6:4 73 6:4
7 (mm) 0.16 0.16 0.15 0.15
WA 12 (97) 86.14 85.75 66.76 63.73
T+ 4 65013 50 ©1%
BER T (%) 88.37 89.64 96.01 97.02
T+ A 80 o4
z 7 o] ® X 9 °] ® x | o] ¥ E | o] ¥
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32 2.8 32 2.8 32 27 2.8 22
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2B E (%) 3.522 | 3.592 3.905 3514
7 0.701% 0.7°17%
HldE 469 484 293 | 253
T+ A 39204 QYT 245.0 o4
Table 7. Mixture with chemical pulp and recycled paper by 7:3, 6:4 that synthesis colloid PCC
CP + WL (colloid PCC) CP + ONP (colloid PCC)
7:3 6:4 7:3 6:4
%7 (mm) 0.16 0.16 0.13 0.13
) T () 89.02 89.85 7701 76.38
T+ A 65014 50 o]
BB (%) 90.54 91.53 94.57 95.98
&+ 7 80 o]
L ¥ 9 o] ¥ E 9 o] ¥ E H# o] ¥ x | o] &
BE=(e0) 45 38 46 44 45 36 52 44
+ A 20 o4
AFAE(N) 3736 | 2821 31.01 | 2477
T+ A 29404 294 )4
AR E(%) 2.734 | 2.134 2.273 | 1.699
T+ 3 0.7°14 0.70)%
HdE 384 | 277 193 | 160
T+ A 3920] % AG7E 2450 o4
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Table 8. Mixture with chemical pulp and recycled paper by 7:3, 6:4 that synthesis cubic PCC

CP + WL (cubic PCC) CP + ONP (cubic PCC)
73 6:4 7.3 6:4
7] (mm) 0.14 0.14 0.14 0.13
WY () 88.18 90.18 82.29 81.93
W+ A 65014 50 o]
EEHE(%) 91.14 91.53 95.59 96.8
o+ A 80 ol
o £ 9 o] @ X @ o] © X W ol ¥ X 49 °] #
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A E(%) 2.888 2.203 2.198 1.571
T+ A 0.7°1% 0.701°¢
HlgE 241 210 170 133
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