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Abstract: In order to improve the optical properties and printability of paper, various fillers are used in papermaking. This study was performed to
investigate several fillers - precipitated calcium carbonate(PCC), ground calcium carbonate(GCC), and blends(PCC/tale or micro-tale(MVP) and GCC/talc
or micro-talc(MVP) -~ for their effects on various newsprint properties. Results obtained from the study were summarized as follows ; 1) PCC
treatment gave about 16.8% higher retention than GCC treatment at the filler level of 5% and the retention of filler in the handsheet increased as
average particle size of mixed filler was increasing(PCC < GCC < MVP < talc). 2) PCC treatment kept opacity more highly than no filler treatment
and opacity decreased as average particle size of mixed filler was increasing. 3) Independent treatment of PCC kept tear strength more effectively
than GCC did, and tear strength increased as average particle size of mixed filler was increasing. 4) Independent treatment of PCC kept tensile
strength more highly than other treatments and GCC treatment kept tensile strength highly than PCC treatment under mixed filler treatment. 5)
Burst strength under PCC treatments decreased linearly as average particle size of mixed filler was increasing. 6) Compared with non-filler treatment,
filler treatment gave much better printability.
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Table 1. Characteristics of Pulps Used in Experiments
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Table 2. Characteristics of Various Fillers Used in Experiments

Consistency  Freeness Temp. Brightness
Pulp i pH

(%) (ml, CSF) () (%)
404 165 74 48 389
3.33 125 6.7 41 64.0

DIP
TMP

(ground calcium carbonate GCC) %ol 97wl 277}t
Aoz yehyn du B3] PCCY H$ EFHE 7HA
Hoju 1, xpA Fol "éoi o8] &2 (wet sheet) BF7
H ¢ Aecg duAd o135 GCCY AS 7HHo]
Agoly), ok AbgAl 2AE79 vlRE 2T HEAl
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TAAZon, o] Ho] AFxAL Table 33 2ok SAA Y A&
HEE PA717] Y8t AZA4 01% FE2 AXT RS

e, A9 A AT 3%, 1998

SG°  APS® Brightness

Filler (m) %)

Morphology ~ Composition(%)

CaCOs (97)
MgCQO; (2)
Fex0s (0.06)
CaCO; (W)
MgCO; (05)
HCI (05)
Si0; (60.4)
MgO (30.9)
ALOs (0.7)
Fe:0; (09)
Si0s (60.4)
MgO (33.0)
AlOs (0.2)
Fe:03 (0.2)
Ca0 (1.0)

APS® = average particle size

PCC | 270 130 970 Scalenohedral

GCC | 170 200 9.0  Rhombohedral

MVP | 24 425 012 Platelet

Monoclinic

Talc
platelet

129 91.0

SG* = specific gravity,

Table 3. Experimental Conditions

Designation” Filler R-aid” ppm/ Pulp
PCC | GCC | MVP | Talc |add(9%)| o. d. pulp
B 0 0
P5 100 5
Gb 100 5
P10 100 10
G10 100 10
PG5 8 | 20 5
GP5 20 | & 5
PGIO | 80 | 20 10 DIPf‘O%
GP10 20 | 8 10 0 TMP
PMG | & 2 5 0%
GMb5 80 20 5
PM10 30 20 10
GM10 80 20 10
PT5 80 20 5
GT5 80 20 5
PT10 80 20 10
GT10 80 20 10

R-aid™ retention aid, strong C-PAM.

Designation™: If one letter, 100% pure. If two letters, first letter 80%
and second letter 20%. Number after alphabet is total addition % on
o. d. pulp. For example, OP5 = PCC 100%, 5% addition on o. d.
pulp @PM10 = PCC 80% + MVP 20%, 10% addition on o. d. pulp.

AC-PAM)E HABx dis] 7t H&F3 500 ppme 23 3
He % @tk o8 24% 22 TAPPI Standard T25
sp-959 wet B 60(£22) g/m’0] HEZ sheet machineS Al
S8t £228 AxsA}

2.2.2. % 223 84 &%

AzE #2412 TAPPI standarde] 3] AL, a, b), WA



AEEA] Az gloiA

5% /0.d.oulp.
1810% /0 d.pup

B PSPID PG5PGI0 PMSPMIO PT5PT1D 8 G5G10 GPSGP10 GM5GMI0 GT5GT10
Filler blending

Figure 1. Ash content of papers made from different filler
blending conditions.
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168% © A JExed, T Ay BF A3 AAFHI 10%
g2 FHA H7H 50% te $e BFES ‘%E}‘H‘”‘:} (Figure
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0.
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Figure 2. Color(a) of papers made from different filler blending
conditions.
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Brightness(%)
3
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Figure 3. The effect of filler blends on paper brightness.
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T85% 70 d pulp |
810% ‘0.4 pulp

Opacity(%)

Filler blending

Figure 4. The effect of filler blends on paper opacity.
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G5G10 GP5GP10 GMS GMID GT5 GT10

Figure 5. The effect of filler blends on tear strength of paper.
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Figure 7. The effect of filler blends on burst strength of paper.
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PCC blending results

GCC blending results
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Table 4. RI-Printability Test Results for PCC Blending Treatment

. 71)\5]:‘}1

o

Index Rank
Dry Pick > PG10 = PTI0 = PT5 = PM10 = PM5 = PGIO = PG5 =2 B
Wet Pick PM5 > P5 > PG10 > PM10 > PG5 > P10 > PT5 > B > PT10
Trapping P5 > B > PGI0 = PM5 = PM10 = PT5 = PT10 = PG5 > P10
Ink Set-off P10 = PM10 = PT10 = PM5 = PT5 > PG5 = P5 = PG10 > B
Ink Receptivity P10 = PM5 = PMI0 = PT5 > > P5 = PGI0 = PT10 =2 B

Table 5. RI-Printability Test Results for GCC Blending Treatment

Index Rank
Dry Pick G10 > GM10 = GM5 > G5 > GP10 = GP5 = GT5 = GTI0 = B
Wet Pick GM5 = GMI10 2 (;l() Gb = GP10 > GP5 = GT5 = B > GT10
Trapping B = GP10 =2 GM5 = GT10 = GTb = G5 = GMI0 = GP5 = GI10
Ink Set-off GI0 > G5 = GPlO GM5 = GM10 = GT5 = GTlO =GP5 > B

Ink Receptivity

GP10 = GP5 =z G5 2 GM5 = GM10 = GI0 = GT5 = GT10 > B
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