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A study on the Water Retention of Coating Colors ()™
— Synthesis of Alkali Sensitive Water Retention and Rheology Modifiers —
Yong-Kyu Lee* - Ki-Yong Eum*?

Natural water ~soluble polymers such as starch, casein and carboxy methyl
cellulose(CMC) have been limited in their uses. However, the proper water retention of
coating colors can not be obtained without addition of these polymers. Furthermore, the
coating runnability and the physical properties of coated paper were not also satisfied.
Therefore, the objective of this study was to synthesize the water retention and flow
modifiers which can improve the water retention and flow properties of coating colors. We
have measured physical properties of flow modifiers and coating colors which included
flow modifiers.

The viscosity of flow modifiers was very low at acid pH: and rapidly increased at about
pH 7, and gradually reached to equilibrium at alkali pH. Such an increase comes from
the molecular weight of flow modifiers and the amount of acrylic and methacrylic acids.
The viscosity of coating color containing the flow modifiers was lower than that
containing CMC. However, both of them had little difference in water retention. The
water-phase viscosity of synthetic modifier containing coating color was either higher or
similar compared to that of CMC containing coating color. The high shear viscosity of
coating colors was low. Therefore, it can be concluded that the synthetic flow modifiers
are very useful for improvement of flow properties and water retentions.
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Table 1. Raw materials for coating color.

Pigment Clay(UW-90)
Dispersant | Sodium polyacrylate(Aron T—40)
Flow modifier | FM1, FM2, FM3, FM4,
CMC
Binder Starch (MS-4600)
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Fig. 1. Manufacturing process of flow modifiers.
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Table 2. Coating color formulation

Clay 100 part
0.3 part
Flow modifier 0.4 part
Starch 0~3 part
Solid content(%) 60 %

Dispersant

2.5 w4 -S54 NN L £3U 8

- NZ¥

T By - 7549 MBAY JAEL particle
size analyzer(Coulter LS 230)8 ARl &3}
Ron, By - K574 MEA 2 o] AL i =F
o] HAG AxE= Brookfieldd A=A (30rpm)E
AHgalg T, ZAY FEE Herculesd A=A
(4400rpm) & AH8-31 37 3t5{tt.

Tgde B F%F S & AMSRl &3t
k. & dF Y =F4E A 7MY (2.5bar,
30sec)dte] A7 F R1BH BE (membrane
filter : pore size 5.0m)& F3 FFA AF
T B Fe ST =FYY SRSy
)& YR, T mgdle] fatel A
& gFe #AE AE} 939 =FYE
11,000rpmeliA 3083t 94 B2t &4
(water phase)¥} 3% (solid phase)2& ¥&
Al BE o]F AEdRE &) A= F7HEA
q_ﬂ. 9). -

(19)



ol&Tt - 4718

3. &8 ¥ ug

3.1 B3 734 JiEHel 25

FA B - 54 NBA AL Table 3
o Yepd ule} o] 4H] Jdole PR Fx,
pH, 3% Fol FARRE A& & 4 3ot BF YA
7€ 1100A~1200A B=2 FY3HA Jebgnt
(fig. 2). =T ZAA A=zl 43 <5 (color
shock)S ¥A37] H18te] 8= 23 (normal
dodecyl mercaptan-NDM)¢] H713& 2A et
EAFE 2434 &, FM19 BRAFL 60%
Fxo|H, FM2~FM49] &AL 250 A= &
Y= 43t e, FM2, FM3, FM4e
acrylic acid®} methacrylic acidet & Z¥3}

25

20

—a—FM 1
——FM2
—-FM 3

o

LM 4

Volume(%)

o

500 900 1300 1700 2100
Particle size( A)

F2BaN] H7} UleE 2se] pH Aslo] o}
£ 24 dg 28 YR 5, 9Bl
WRige o 429 44 2 87 A9 g 283
k.

3.2 BT - 734 WgNe BT IS

BE - REA ARAY B2 2 ex g 1
€ U= 2% 27 Fig. 3 % 40 vehd vje} 2
o ¥ T/t FHEFE 22T L2} o}
448 7 Yeith =9 pH sl BE g=
AFE Fig. 59 e e} o] 24 gelq)
A ol 9 et 9 sz fal 22
& dedon, pH 7 AFAN §48 453 o

Viscosity(cps)
(%]

5 10 15 20 25 30 35
Concentration{%}

Fig. 3. Effect of concentration on viscosity of flow

Fig. 2. Particle size distribution of flow modifiers. modifiers.
Table 3. Properties of flow modifiers.
Solid content(%) pH Viscosity (cps)* | Particle size (A)
Flow modifier 1 (FM 1) 30.18 2.39 4.05 1200
Flow modifier 2 (FM 2) 30.41 2.33 4.50 1100
Flow modifier 3 (FM 3) 30.28 401 410 1200
Flow modifier 4 (FM 4) 2991 4.21 4.65 1210

% Brookfield viscometer (100 rpm)
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Fig. 5. Effect of pH on viscosity of flow modifiers.
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Fig. 9. Effect of pH on dewatering of clay based
coating colors.
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Table 4. Effect of flow modifier addition on coating colors.

- 478

AHog n&TTA £ BT FE58E F
Ao ARND ¢ e 7HEAS AR
(Table 4).

4. 2 E

otzte) whg¥ el Fo] RFE RF - B8 AT
A 425E T F, pH Wl 2 A= AF
D o= W 23U /% B, eFEFE 9
7h3ld oo 22 A8S A%
1, 9z B2 FHA BE - 154 ABA
(FM1~FM4) S i, oj59 54
& ¥4 23, pH 2 A= ng g o
& AE A%S Ve
2. 8% - 934 e CMCel H& =39

Flow L - S Viscosity® H - S Viscosity™* Dewatering™**
Modifier Part (cps) (cps) : (g/m?)
Blank 0 378 32 130.00
0.2 420 2. 105.50
04 426 35 101.25
FM1 06 450 33 100.63
08 477 20 98.88
0.2 372 42 118.50
0.4 384 34 113.50
FM 2 0.6 411 32 109.25
08 426 39 105.88
0.2 390 45 120.00
04 396 43 115.00
FM 3 0.6 208 38 114.00
08 412 37 112.13
0.2 378 50 119.38
04 387 47 116.13
FM 4 0.6 390 49 111.13
08 396 48 109.00
0.2 564 63 109.75
04 702 53 101.25
CMC 0.6 786 55 93.25
0.8 825 55 84.38

% :Brookfield Viscometer (30rpm) % :Hercules Viscometer (4400rpm) Jolok: FEEFHe R 23
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