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ABSTRACT

In this study, we investigated influence of ground calcium carbonate (GCC) modified by
washless multilayering of polyelectrolytes on paper quality. Three layers of polyelectro—
lytes (cationic starch/anionic polyacrylamide/cationic starch) were formed on the surface
of GCC using laboratory inline washless polyelectrolytes multilayering system, which was
called inline LbLL GCC. Base papers were prepared with untreated GCC or inline LbL GCC
using a laboratory handsheet former, These handsheets were coated with rod coater, and
then printed by black ink, Properties of base paper and fold crack of coated paper were
evaluated, Base paper with inline LbL. GCC showed much higher mechanical strength in
terms of tensile index, strain, internal bond strength, and folding endurance. The fold
crack of coated paper with inline LbL. GCC occurred more frequently compared to coated
paper with untreated GCC, This might be due to highly improved internal bond strength of
base paper, which resulted in smaller delamination that played a role of stress dissipation,
It would be recommended to design a proper coating layer in order to prevent fold crack,
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Table 1, Properties of untreated GCC and inline

LbL GCC
Untreated Inline LbL
GCC GCC
Average particle size, um 2.0 11.0
Zeta potential, mV -32.3 +9.6

d PAM, vlo|A2EHE A& Fsto]
A2 Az3tc). Untreated GCCE 283 7
ool oA AHFAARA SRS
ZAFA o] 1% £9189 2L, inline LbL GCCE
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baro A 5E7F ZeA BYS AR AR F 1209
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=3 AR]9 EHL Field Emission Scanning Elec—
tron Microscope(FE—SEM, SUPRA 55VP, Sweden)
© &2 back—scattered electrons(BSE) REES o]-&35}o]
wasleleh, w3 YA #HY FHE £32 = FE-SEM
ojulxjof| Al FHFO] EiEst= FYyto] EUtER
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AlFT, £ 9 ‘1} Flg 1(a)E 2 P}x{a] GOCE 43t Zo)
AAN o)a2 2 PHZao] 127 25 E3X| oA SHE YAE vlA a2 Bk E} Ll
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& 270IH B ol Az W mgstary WYe] & SAE YA $HE PR Bl $U% 34
o3 B2l 9] ojujA] AL bA Aol ] F FHFUAE SRl FA2] GOC7F A8 Folo]
g s arsto] AeYskglet. Qe Fol= Lol 6 3| % A2 o FHE] EAsh= AAY Eadct
cm, WH] 3 em® AT Zo] Higko @ A3 AL Al ol =¥ YA A Al AgH S= A SA0A
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stach A oju|L A gole FAog sl 9 Ho| HurE]917] wjio]l YRF=7]7F Skt o)t ” o
mm, AlE 25 mme] A7|2 FE31%r}, ©]$ Photo— 52 A Al FHE 4] 27), & S8 e o
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Table 2, Coating formulation 128 GOC7F AL Folof ]3| g 2 QriSo] ©
Pre—layer Top—layer T YA A5t Ao = gtE
80 Y U2 mHle $HE BExE Aoz grishy]
100 (GCC, Setacarb 97)
Pigment, pph (G, Aate] oju|z] A& AAsion, 1 A9l =g &
Hydrocarb 60) 20 - = g o] Hl.oo T
(Clay, Ultra gloss) A FEHol SHEe] AA|sh= WA Y Hl&S Fig. 29
Binder, pph (SB latelxo Atype) (SB latel)?B type) eIt BSE ZEZ AT nf] S5 Aol vl
Co-binder, pph  0.15 (CMC) 0.15 (CMC) o Abste] gol 7] el ddixom gl melt
Thickner, pph 0.04 0.04 mebd, Fig, 1914 iz viep o) a0 2 sk
NaOH, pph 0.03 0.06 S M= FE WS FhEe] AAsks WO 7T
Total solids - o gt Fig, 29 o] FHE o] T71EE &
content, % AEo] Ty YA THAA AAEH= WA o] F718k3
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Fig. 1, FE SEM images of (a) base paper with untreated GCC (19, 7% ash) and (b) base paper with
inline LbL GCC (20.4% ash).
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Table 3. Frequency of the area occupied by fill—
er at surface of base paper (20+1%
ash content)

Untreated Inline LbL
GCC GCC
< 1m? 53.8 51,7
Percentage of 1 — 10’ 38.9 35.9
frequency, % 10 - 100 (n? 6.8 10.3
> 100 um? 0.4 2.2
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5] 294 5 RSttt olele PR Heleke
efstel FHE ol 25% £ LFUAE Az
915k PR AH§E inline LEL GOC 44 £ 4
A7k $32) GOC A% =3 Aol Hla) oF 30% A=
B}, H|% 30% 429 AYFA M0 A
571 shglont 50% 520] WAE A 200 - 300%
o] W ATHE P4l 2uolA trehbEo] inline
LEL GCOC 22 A 8574A19] UuhAQl Abgo] ]3] o
% BEA A5 wIE Uitk & 4 itk of

© AL BSFA AR R Qs F41E EH
Mz 29 seol Foid Zl3 A oA AdaT A
29 2 Fe] WA AT 4= ATk

=S AT FoloMe ek Azt ARt
et AT A= Aol AR A¥S
e F2 Aok Azt 2R3 Aot St Al
oA TRt 712 Slsf o] 59 Atel| Eia
Hhof, A thsEree] 44" SE0] A8
2 A AYS Ak ot Ader ERdHe 54
= A7t B SAE SAET AdolA = A
o &, 29 At 2] A Andt 2dEe &
SA7IE AEGE Rt 29 S Ad dRet et
oyt e A= AdHE e Aol F

J. of Korea TAPPI Vol.47 No.4 Aug. 2015 121



FHH D2AHHE CHEEA MElE SEEZES0| B0[o] FR0| 0|Xl= ST

o] = Wd SHolA t% el AR dhhEn) o} &, ol A== HE7 AHE 7] wiie] wiAy
T3 OPA AFSFE 5], inline LbL GCCE 243t & =9t SR HoAle Ao r J&EH‘EJE}. Inline LbL
o]e] 7 %Zd% ‘1}7} A A o] Ho| Farst GCC A& Fol9] ¥ A, & 5/ 4 E3 EFY
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