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Effect of Precipitated Calcium Carbonate on Paper
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ABSTRACT

In this study, we investigated the applicability of PCC(precipitated calcium carbonate) as a raw material
for the manufacture of duplex-board. Papers were made with white-ledger stock collected from the actual
duplex-board mill and PCC in a laboratory, and paper properties including bulk, ash content, tensile
strength, burst strength, brightness and opacity were measured. The effect of PCC on the drying energy
of duplex-board was also determined by measuring the moisture content of wet web and calculating dry-
ing energy reduction.

PCC increased bulk and 1SO brightness significantly, which means PCC can decrease the use of virgin
pulp and recycled fibers. PCC decreased the moisture content of wet web, which means PCC can decrease
drying energy consumption. However, paper strength decreased as addition levels of PCC addition
increased. Therefore, the addition level of PCC must be determined considering the reduction of paper
strengths.
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Fig. 1. Scanning electron micrographs of PCC 2000x (a), 8000x (b) and 15000x (c).
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Table 1. Physical properties of PCC

LA

A - dEA - aEs gx - Fol7]E 45(6) 2013

PCC type Average particle size Zeta-potential Specific surface area
Scalenohedral 3.4 m +13.1mV 4.5 m?lg
Eagle, USA)E At-4-st Tt i
J )S Hesta Drying energy reduction, % = IUTIUIXH}D
2_ 2 AEI @ bél- I:é-l (where, My: moisture content of handsheet without PCC,
M; : moisture content of handsheet containing PCC) [1]
221 Xzxzd & +=X| MzLY
Slo|EF AR 2AH KA} A RE 05% =2 3 ——
ndertol Jui
Mato] AHgatgon], B 10044 gim? o 24 S | e
AlZsk et FolH A &of A des A4 o
9 tju] 2,3, 4,5% =3 5 600 rppm 27 . & 187} e e W
- i Vel wel : “ulp shurry
ﬂ‘\"]:_]"% /‘55_1}\] —Sl'ﬂ E]—%’X‘" \_] OC}:O]’?:Aé PAM% ﬁﬁﬁ% grl::.m“i = IOD.y'm? (0.5% consistency)
i H] 0.1% F sk At B 741 S 5 ¢l 5kar 600 rpm =
EERERE LRI S ER 1
S, =y =1 = Tinder divin Paperboard
A% 422 = 3.5 kgdem?of A 5E7F ¢F2hat 3 Al S : B
—5;.] }\E]_(Q)_ }\E] ﬂl}] 657] 2 120 QC—JZ—Z_J Oﬂ /\_] Zj}—}\] i’iq' measurenent

A5

L 49HE AZE &, 0.15%x100kN ¢4&d o
7 A 2] & TAPPI Test Methodso]] ©] 7 3}o] HaF, T+
A8, 332 A, dAdEAE A7
(Tensile&Compression Tester, FRANK-PTI, Germany)
9} 1€ 7= Al E 7] (Mullen type bursting Tester, Daeill
Machinery, Korea)E Al-&5}0] QA7 w9} g7t
2 7}7} 275191 0.0, 77 (Elrepho spectrophotormeter,
L&W, Sweden)E AH-g-oto] HA Lol EEYEE &
gaksict

2219 2227 A%
91 A A
EET f7h] FUEE HE2%7](MB-35, CAS,
Korea)& AF&31o] 110C =

Z o] U A 7F4 £ (Drying energy reduction)
Aol BAHA 42 ALY AT
ALHS ERRE 5429 FEAFL of
Eq. 19 olstof Aitete S sholeh A AF
Fig. 2] =A] 5}l

0 Bulk and strength measurement

Maisture measurement (1100)

e Dirying energy easurentent

Fig. 2. Flow diagram of the measurements of physical
properties and drying energy reduction of
duplex-board.
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Fig. 3. Ash content of handsheet as a function of
PCC addition.
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Fig. 5. Tensile strength as a function of PCC content.
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