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ABSTRACT

This study was focused on applying a new paper coating binder, vinyl acetate-ethylene(VAE) emulsion,
with SB-latex and acrylic emulsion for paper coating application. VAE emulsion has a low monomer cost
and is non-toxic chemical than conventional adhesive for paper coating such as styrene-butadiene la-
tex(SB-latex) and acrylic emulsion. We conducted double coating in order to test VAE emulsion, which
was applied on top surface only. The results showed that optical properties of the coated paper with VAE
were similar with the SB-latex binders. In case of bonding strength, dry-pick of the coated paper with
VAE showed almost same with other binders while wet-pick of the coated paper with VAE had a little
bit lower strength than that with SB-latex.

Keywords: VAE emulsion, SB-latex, coated paper, optical property, wet-pick

1. M2 34 94X Ee] £ ha st et B R RO
st 2392 39, A4 U Y5 sl A4 g
aHASo| dok EA ANGAT BT A B AL Y A YHE FAA 7 Yok

o 7F Aoy atu A 37 wh ek o &t A| 2| 383t (Dept. of Paper Science & Engineering, College of Forest & Environmental Science, Kangwon
National University, Chuncheon, 200—-701, Korea)

14}7] Alu]Z 2] o (Wacker Chemical Korea, S—3F HSQUARE bldg, Pangyo technovalley, 680 Sampyeong—dong, Bundang—gu, Seongnam,
463—400 Korea)

1 1Al A A} (Corresponding Author): E—mail: yklee@kangwon, ac, kr



2 g E vholE o] fRpe Avt
55517 (Styrene-Butadiene Copolymer)
2 SBHEAR £ 1 gt} SB el A
%@ 01]}\-19] 0]—24/\%31]. _"3‘}\6]— %(ji]-ﬁﬂ i O]}HX—]
HrE o 2 A A YA A =g-& vl HZ 23 &
g Aol 231 T
S1A] 5k SB 2he] 2 9] 7] 2 912 9] A9l (stylene) 3}
HEftf qll(butadiene)> A §-33F EH 25 E dojZ
o {7 Mol o Aol 7hA MEAlol 21 £9
Fet Y 7HE §5 FA = AAA A o7 0] F0i4]
Uk AR GAZA = AR HZ7} s, o v A v
& 570 TS, A AT olE e A 9eE &
o A AA7HE W3 A2 of Al A8 9 &4 7} obY
eh A E o] A A Q] ZA T T 4= ek ThA B3 24
A Az 47l ol A a2 AAISHL Al Hkel
o g7tE e RES w9 F88HA AL Q)
o

o2 AN AH R o] FojA 1L 9=
Algtat SB ehE| 2of HpE 2R A"
(carcinogen)> 5 A| A AF Y o] Fofopdt &
ot wehA 7= 7]& SBEHE A E T A |
o =W AR ol A €] 7HA A S A st
TAE MIAE 5 e M2 AR =a- B
afstazt ek wdotAH o] E-o gl FF A
(vinyl acetate-ethylene copolymer, VAE emulsion)” "
SB ohe) 2 ol ¥ A A7ke] YRR Rl A2
Aoz g G353t v ol Eo|E R HE A&,
AzgozA AZUE 22 UL Susy

aHjEof e fra S AT 5 vk VAE o 2 A
& VACE F3HA, HE Z20| 29 3 &4 oA &
AbAI71 3L, ethylene 7FFSFH Af HE-G-A 7] W - Al
o] A =7} & VAE 01]”46 27} Aol A}

VAE o8 A 4 i
ethylene¥t 2. 2 & &45 9} 429 o thE s
= /M =S WA A A Ak e “ﬂ%
ethylene 9o T & G (HeA ©

o AH Z, N- mathacryamlde A/ 9AE o AH 2 F)9F
T EAL, o BAE YR 74 A 7ahE
B} §A8HA star, 2 A 0 =he AL = (minimum film
forming temperature, MFFT)S Y30 $7] = 3t}
E3F VAES=A] o d A o] &2} Fof #54 7| (functional

|ETEO
efejal
Ao

>

=]

i

[e]
™

=]

ul
B
0

e =

fok
Rlomst

T >
o ==
i) e
mu ol >~ v ox M

&2
¢

\ﬂr{

rﬂ o

l‘

ERCEERE LR EER

%0]7]% 45(5) 2013

group) S = YA A 7 & Fof gt of
of glom, 7hu e B HS WEA, U
WA 2 et o H A AR
HuFgAte s 2R A o3 £33
02t usTol, AUYHA), 3
o e} 2R of 2l 74 BIHE G,
A, A2 518 S5 ol et 2 G S W,
E3| 9 Qof uzt ArE = oy 7HA] AR 9 257

ol w2k H2ds ol 2A 2-5-Hrt. VAE o 24 9
BAS QS AR = AT 4 glen, 7HAF A HY
Aol ATks Aolth E FUAT HAA T 47
&0kt Wtk 53] =of E4kH
of s1of E40l L} 5419 o] 43, 2 £ BE 4
71] A AT 4 glom, F A, B stA A 25 o] 524

a T MR
= LAATIA Gt 2y Ert A e A7 A

P
Y
i
&

=

Y
FY
2 oo & ofN If

< Jn oXx
o ox oXx

B oo
S~
H1 omi oo o

I
2

—

=

olx
ot

g
i

o
AR 4 genz g

HOMHH | Y20l EolA 80°C o]/ <] A2 A
LAY Y5 F4A0 AL ARl A 4w}
Lok ©A o] otk Eg 4ol FA7E 9o
g Zago| 29 59 o] AAF HEZol= S8 H

ofof = H{skA L, & A7) sl A £
oz Fxgolt 44oix Lok AT olels
SO BT 87 Ashel BAR S48 4R
AlE AL k. AR 7 o] oA &= VAE 9f
dH o YR v JolA| g o] E X1 B (vinylacetate
monomer)2] 4 & A2 HE FHAVARZ dRE W
Asto g N Bt 714 AR HC Ao R AR E T
slet?

upekA] 2 °q:rL°ﬂ A9 F8 vy 2
7 4974l o]
ra Ao 3
dﬂﬁ&@ﬂ =349 pre

FSB o ST S g9

T tops Yol
Dolad o AL e EEle 2YE £EA|Y
5 S A4 RS B

21 A M=
211 EBYUX| U otz



HldopAEo|E o2l §F3

Table 1. Properties of latices
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Solids contents (%) Particle size (A) Viscosity (cPs)
SB latex 50.0 840 208
Acryl emulsion 50.0 180 80
VAE emulsion-1 50.0 2,700 60
VAE emulsion-2 50.0 3,000 50
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Fig. 1. Pilot reactor system for emulsion
polymerization of VAE.
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Table 2. Pre-coating color formulation, SB latex

only (pph: %)

Pre-coating

GCC 100
SB-latex 12
Structure reformer 0.3
NaOH 0.12
Dispersant 0.2
Lubricant 0.4
TSC 60%
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Table 3. Top-coating color formulation (pph: %)

A B C D
GCC 95 90
PCC 10
SB latex 12 - - -
Acryl latex - 12 - -
VAE emulsion 1 - - 12 -
VAE emulsion 2 - - - 12
Structure reformer 0.3
Dispersant 0.2
Lubricant 0.4
Insolubilizer 0.4
NaOH 0.12
TSC 64%
222 ZBX| H& 21201 SB Y LA AR A 1o to] 5
T3 A A2 L Alg Alg- HkxlE 3 E (K-control, Al e th(Fig. 3). ol = EFH Y W2 HEoA 7]
RK Print Coat Instrument Ltd U.K)E A}-&3}¢] pre &
E]20] T 2 FEl 2o maaks . .
359 =3ES 10+1 g/m?, top 359 T3S VISCOSIW(CP)

1261 ghee] 3 S A 23 Ach Ee 32
(Supercalender, Beloit Corporation, U.S.A)E A}-&-3}
o] 2% 70T, ¢ 300 psiof A = 4] 7} steel H & 400 —

S & 5 28] B34A71 1 = 3AS ARt 200 ||
2.2.3 =3X[o st EH 200 —
Top IAY7HA A2et =549 AHZFE=(PPS, 100 —
L&W, Sweden), 38 &= (Gloss meter, Model T480A,
0 i
=7

1 H A H 7} HE
Technidyne corp, U.S.A), A &= W7+ 7&] 31 Top- A Top-B Top C Top—
™ & (Elrepho 3300, Datacolor, International, U.S.A)
& &35 Fig. 2. Viscosity of top-coating color.

500

2.2.4 ESXQAUMNY 5 Water Retention (g/m2?)

RI(RI-I, KRK, Japan) ¢1 | A H A § 7] 2 9 A E 200
4, dry-pick, wet-pick 7 = & 2% 8o} =54 9] 214

150

A48 B B
100 +— | -
#m Y oy | i

3.1 EZoHo| EAT} N | | |

SB ghd 2 tju] o} o WA 3} VAE A F 9 H<l Top-A  Top~B  Top-C  Top-D
He =399 Hert didoz 2 ygivh(Fig
2). 71 % VAE emulsion-1 A &7} 7} Wk oy &4

Fig. 3. Water retention of viscosity of top-coating
color.



HldolAEo] & o dall 353l Hiele 7t B3R 9 FHof WA= g 41
olgt Ao &2 Hojx]al o328 o ¥4 1} VAE emulsion 9] VAE emulsionS &85 A o] AZ A3 A=
= 2 Aol ATk LER AT B T A 2| ol = 7] & ol E A 3 o 53t

o e 23g Ak WA oo 49w fAR A0S
e g AL
32 =X 287t g olck. 71k WA, w7k W BEW T stiffness
Fig. 49} Fig. 55 2 Fo|XHY AHS == 2% A SB 2tel A, o} 2E o A, VAE emulsionS 2 -&
PPS (um) Gloss (%)
3 80
_ . 1 ] 70
2.5 |
60
2 50
1.5 ] 40
1 ] 30
0.5 || 20
10
o o
Top~A  Top-B Top-C Top-D Top-A Top-B Top-C Top-D
OBefore Calendar W After Calendar OBefore Calendar M After Calendar
Fig. 4 Roughness of coated paper. Fig. 5 Paper gloss of coated paper.
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Fig. 6 Brightness of coated paper. Fig. 7 Whiteness of coated paper.
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Fig. 8 Opacity of coated paper. Fig. 9 Stiffness of coated paper.
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