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ABSTRACT

Curtain stability without curtain contraction is critical for a successful operation in curtain coating, and
this can be influenced by the change in particle dynamics and rheological properties of coating colors.
In this study, polyvinyl alcohol (PVA) and carboxymethyl cellulose (CMC) were added to control the
rheology of GCC based curtain coating colors. Surface tension was increased slightly with increasing
content of cobinder. Shear-thinning of viscosity was more pronounced for the CMC containing GCC
coating colors. Complex modulus decreased when small amount of PVA was used as a cobinder, but it
increased in other coating colors. Extensional viscosity was increased with increasing of the cobinder
content, but CMC was more effective. Results indicate that pigment interaction with PVA 1is different
from that with CMC. Dispersibility of coating colors was improved due to steric stabilization when small
amounts of PVA was used, but flocculation occurred by bridging when the amount of PVA was
increased. Dispersibility of coating colors was improved when small amount of CMC was added, while
flocculation was observed by depletion effect when the concentration of CMC was increased in coating
colors. Addition of cobinders at proper levels gave positive effects both in rheological properties and
curtain stability. On the other hand, excessive amount of cobinders caused particle flocculation and this
resulted in rheological and curtain stablity problems.
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SB Latex & ©]-&3} %t} H7HA == o] &4 118
ZFe] PVA(Mw. 13,000-23,000, 98% hydrolyzed)e}
S0l L4 3ERFe] CMC (Mw. 90,000, D.S. 0.7)2
AHgStTh =39 pHE 257 YISA 1M
NaOHE ARg-3h it

2.2 Mg
221 =34 M=

GCC 100 pph&} SB Latex 12 pph& &3t 21
8 SR 512, 2471 PVASHOMCE] 219
cheA Eato] A B 79§ RS A xakelc
Table 1] 39 2] 248 Lhehfoict. 73 % ok
©.60%, pHi= 1002 A5tk 25 ©
A At A% (Brookfield viscosity), 1%
(Hercules viscosity) 2! X4~ 7} Table 20 A A]
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222 3ol & 7t

5ol o] 5-& A2 bubble pressure tensiometer

=

(BP2, Kriiss GmbH)Z ©]-&3}4] 100~50,000 ms2]
surface ageol|A] =43} 31, A2 FHAH L static

Table 1. The formulation of coating colors (pph)
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surface tensiometer (K12, Kriiss GmbH) & ©]-8-3}¢]
Wilhelmy method2 Z7%3}%It}. Stress-controlled
rotational rheometer (CVO, Bohlin instruments)=
0.1~100 s'©] Ak 9dofA] 40 mm, angle 2°
cone-plate geometry &5 ©]-8-5}0] =3 o] H & HH3}
= g}l B3t = AH] 9] oscillation B S
2 0.16~16 Hz9] frequency &S 7}5}0] =30 o] EHA

< BrretAh Ey ool AAEAS Brke] ¢
01-01] Extensional viscometer (CaBER, Haake GmbH)
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Series PVA coating colors CMC coating colors
Components GPO GP1 GP2 GP3 GP4 GCO0 GCl1 GC2 GC3 GC4
GCC 100 100 100 100 100 100 100 100 100 100
Latex 12 12 12 12 12 12 12 12 12 12
PVA 0 0.5 1 3 6 - - - - -
CMC - - - - - 0 0.1 0.3 0.5 1
Table 2. The properties of coating colors
Seri PVA coating colors CMC coating colors
T1
eres GP0 GPI GP2 GP3 GP4 GCO GCl GC2  GC3  GC4
B-Viscosity1 (cPs) 44.8 141.6 171.6  370.7 832.6 44.8 186.9 776.2 1117.0 2250.0
(Spindle No.) 1) (2) (2) (3) (3) (1) 2) (3) (3) )
H-Viscosity2 (cPs) 11.9 13.2 14.9 20.9 36.4 11.9 13.6 15.9 16.0 20.2
. 3
Waterretention value™ 45 1og7 722 187 112 2451 2115 1580 1157 796

(g/m”)

! Brookfield viscometer, 100 rpm, 1 min., 23C
2 Hercules viscometer, 6,600 rpm max., 23C
?2 bar, 1 min
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Fig. 1. Instrument to estimate the curtain stability.
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Fig. 2. Dynamic surface tension of PVA coating
colors as a function of surface age at
100~50,000 ms.
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Fig. 3. Dynamic surface tension of CMC coating
colors as a function of surface age at
100~50,000 ms.
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Fig. 4. Viscosity of PVA coating colors as a
function of shear rate at 0.1~100 s
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Fig. 6. Complex modulus of PVA coating colors
as a function of frequency at 0.16~16 Hz.
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Fig. 5. Viscosity of CMC coating colors as a
function of shear rate at 0.1~100 s™.
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Table 3. Static surface tension of coating colors
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PVA coating colors

CMC coating colors

Series
GPO GP1 GP2 GP3

GP4 GCO0 GC1 GC2 GC3 GC4

Surface tension () 64 264 260

- 26.2 26.3 26.2 26.1 25.8

(mN/m)
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Fig. 11. (a) Electrostatic stabilization and (b) depletion flocculation of CMC coating colors.
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