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Abstract : The effect of solvent on the dispersion stability of CaCOs; pigment in various solvents and resin solutions has
been studied using Dynometer. Dispersion stability can be estimated in a relatively short time by means of Dynometer and

the solubility parameter, 8, of CaCQO; determined from dispersion stability was 11.62(8; =

804, 8, = 505, 8, = 6.70). The

solvent showing weaker interaction with pigment increased the adsorption of resin on to the pigment, resulting in higher
dispersion stability in resin solution. It was found that the rheological properties and dispersion stability of pigmented resin
solution were depending strongly on the solvent added in small amount in the formulation.
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Fig. 1. The Dynometer measuring system.
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Table 1. Solvents Used in the Experiment

45 - yE - 29E
M3tE 25 BT ¥ 2¥olA9 Dynometero]
o3t ARET ZHHL H Btk o]& f&A

%Xﬂ 100c°ﬂ 058g9 4=
&3 &5 A4 Y 1170}*“5 A4 glojXe 22
e & 22391 kw, 20 kHz)E o] &3t 02 EQH &
AS AZF T 01 cc G2 FFo] FA
’.‘z‘ﬂ ool Yol P8 g Azl wE A
2 A2dAde FeHE B2

kst A7kd A €9 lcc
Rheometer (CARRI-MED,
CSLY00)E o]&3te 20T EA45928 o]nf shear
rateZ 32| ZA 0%E 1000 sec'2 WA 7| AN A

Code Solvent Solubility Par?/{?neter Partial Solubility Parameter Nature of S}Jspension
No. 8 (cal/cc)™ 84 3 8 Behavior*
1 White mineral spirit 782 7.82 0 0 SW
2 Methyl isobutyl ketone 857 749 3.00 2.00 X
3 Xylene 3.80 865 0.50 1.50 X
4 Toluene 891 882 0.70 1.00 SW
5 Ethyl acetate 9.10 7.44 2.60 450 X
6 Benzene 915 8% 050 1.00 sW
7 Methyl ethyl ketone 927 7.77 440 2.50 X
8 Acetone 9.77 758 510 340 )
9 Cyclohexanone 9.88 865 4.10 250 0
10 1,4-Dioxane 10.00 9.30 0.90 3.60 X
11 Diacetone alcohol 10.18 765 4.00 5.30 0
12 Butyl cellosolve 10.24 7.80 3.10 590 0
13 2-Butanol 10.85 7.72 2.80 7.09 0
14 Aniline 11.04 953 250 5.00 0
15 iso-Butyl alcohol 11.12 740 426 7.10 0
16 n-Butyl alcohol 11.30 7.81 2.80 7.70 0
17 Ethoxy ethanol(cellosolve) 11.88 78 450 7.00 0
18 Acetonitrile 11.90 750 8.80 3.00 X
19 Ethanol 12.96 7.72 4.30 948 0
20 Methanol 14.28 742 6.00 1090 0
21 Water 2350 600 1530 1670 X

* sw ; swelling, x

T3 A8 A A 2 &, 1997

» short term suspension, o ; long term suspension
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Table 2. Change of Sedimentation Volume During Settling®

ARG

A DZ
Aoy - FHE

Sedimentation Volume(cc)
Settling . ..
Time Water MIBK n-Butanol Cellosolve Mineral spirit Benzene
5 min 320 0.16 - - 310 2.80
10 min 225 0.20 - - 3.00 2.70
30 min 1.50 0.22 0.10 0.12 290 2.60
1 hr 1.20 0.24 0.15 0.18 2.80 240
2 hr 1.10 0.3 0.18 0.20 230 2.40
5 hr 1.10 042 0.20 0.24 2.70 2.40
1 day 1.05 0.60 0.30 0.38 2.60 2.40
5 day 1.00 0.60 0.40 0.40 250 2.40
0.40 0.40
10 day 1.00 0.60 (860)° (460) 2.40 2.40
a ; 058 g-pigment/ 10 cc-solvent
b ; suspension vloume
B, 297 2 A% A%l 2 Aoz BEs: 74 sketelezh olg s Qieh % &A% kol 4
$71 woHo, 1) web 2 Q¥ A8 Dy A SeUlEs 2Y A9 duk 3 R we
meterel] 93t bF o} LAAlole] Y o vbulo)A AREEE Holv, a%¥x ke 79 AdEE agglome
o AR TAAA WH, 5 AUHE o8P P raed FHAA BE APEEE wold Pt weby
g AzEel A IAHS RelFn Yee ¢ & A=Y 2 A A9 L34 deigE P g
AT £ mineral spiritst WA B4 A 27 Hez &34 dAeuEE g1 e AHEFY &4
Swoluel e #e dAAFH R AFFor B 2 ol&std ZAAE FAAD gg B4 AL =
dAsiont diel 3330 B Lo AR M Aske] M £ B ARG wolt AT
FIE YeERglch o)k e AL &Aoo d4 detugE ol g3l <tge &84 HvEHE
dF9 swellinge] LA™ A 7198 Ao Azg AAbstAl # 9]
o7, 9l Ao g4 sebrle, b A 4 4
a2 BAE o83 re REAA SlojAE A 22 71Q0% M HE F §y, 5, B2 Yo
23 FI9 AN stz SRAEsF WA A4 5 glom 39} 3y, 8, & £ TS e AR
VAL Ade Aoz 2eA JAg12] & &o] HAH FEA €
A% A%F ¥ 24 e =8 AREEE
w2z el " E 28 9o} % Table 2914 8=\ 8, 46,2 +5,° )
2 5 %o ME APSEES wolk BaAe et
3% BT A yepds < ¢ 99 w2t §A] 8 R 8y, B, O 2 o] &3le] ka9 43
oldel ZRE2HY Z &Ald we 9§ gEn 4 FuEE Fae WHe By WA gdze 3
727 g 1328 e voly oje wet 2 FAluol A9 AoAAE ol $A9 £8 N g £ g &4
e SHIH dEA HY TIHoRE ARSE T2 by, B, 0 & 47 x y, 29 3502 @ 3399
= HEe & & At E£F Dynometerg o] &3} T N ¢ ghEe dog mAE & g ojgd N
B2 g zte] BAHAle] Ral kAL B 4 9 el el ofsf el 4= e F Halolo Agld] o)
22 2 4 99 @ 9ol $E NN-D2F 597 98, o) 39 5 2
PG vi, 2% Qlx;, v, %)) Aol A Dy & ohga
3.2. ¢tz 9| Y m2tolef Al o] EAHL

Asoh GAAole] A S Yehis 8 =z g

T3 A8 A A 2 3, 1997
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Table 3. Viscosity of Resin Solutions and Pigmented Resin Solutions

Viscosity(poise)
Pigment )
i Shear Rate(sec )
Resin Solvent 3 vol %) Shear Rate(sec
25 48 93 134 297 501 705 1000
Alkyd Mineral spirit - 5904 5.568 5492 5332 5.180 4952 4780 4561
Alkyd Xylene - 3.7% 3.745 3713 3639 3559 3435 3.324 3.192
Alkyd Cellosolve - 3.09% 2890 2.900 2.843 2.786 2.6% 2614 2.49%
Alkyd n-Butanol - 2.276 2134 2.119 2114 2.103 2.103 2.09% 2.141
Alkyd MIBK - 2.409 2.230 2.146 2.133 2.127 2119 2.106 2.110
Alkyd Mineral Spirit CaCO3 9.7%4 8.381 8.092 7539 7.228 6.830 6.527 6.173
Alkyd Xylene CaCO3 9.967 9.109 6.801 6.391 5.953 5.567 5.315 5.057
Alkyd Cellosolve CaCO3 3832 3.683 3638 3.559 3.480 3.344 3.223 3.071
Alkyd n-Butanol CaCO3 2.902 2.544 2507 2484 2.449 2.402 2.381 2.344
Alkyd MIBK CaCO3 5.498 3.706 3.388 3.080 2.958 2.858 2.816 2.711
1 1
—a— mineral spirit —— xylene —— cellosolve —#- mineral spirit —— xylene —— cellosolve
-3 n-butanol —~ MIBK —=3— n-butanol —>¢ MIBK
9- o-
3 7 T 7
$ g
c 5
-l
5‘ 5<
3 . . . , " , . 3 T . r . .
3 35 4 45 5 55 6 6.5 7 3 35 4 45 55 6 6.5 7
Ln v(sec™) Ln v(sec”)
Fig. 4. Ln 7 vs. Ln 7 for resin solutions. Fig. 5. Ln 7 vs. Ln r for pigmented resin solutions.
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HE 1 © 0 = t(shear stress)/Y(shear rate) 2024
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Table 4. Flow Index Values, n, for Resin Solutions
and Pigmented Resin Solutions

=Ky &% Lnr=LnK+nlny 5)
ag)a G)Ad A9 n 2 KE 27 flow behavior index
¢ consistency index® 4 ¢th durHoz
FAY Be 19 v Alol) AXBAI A HsH
A G dAY nghe 12 YepliA 9o 2y vy
T A AE ol 22 AAAAI AP LA
|1 mehA nghtd detd oz 13 2olE HolA Huy
ojgt 2L F gt Aole AUI} FE FAY AFo
25H goyE Yehdle 8 HEz 2 £ 9]
oH13].

=
m—

wje}

Reg

THeE A8 A A2 3,

Solvent
System Mineral Xylene Cellosolve n-Butanol MIBK
spirit
Resin solution | 0.94 0.96 0.95 0.99 097
Pigmented 0.89 0.82 0.95 095 0.84
resin solution
Table 39] A& o] &5t Fx A3 otz g 7}
@ 42 o) tal Ln oo Ln v Abole] BAS =4

3o Fig. 49 59 Yehfglon o 1o 7] &rzs
8 n g& 73}4 Table 491 YehHAh Table 48 2
A A S BeE ngtol A9 1o 2HEL & 5

o =
R, o] 2] gio thAl 8 E HIE A AwA
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Fig. 6. my/ve vs. reciprocal shear rate for pigmented

resin solutions.

St WY F FE SARYH ol

%M :L?W o]

Oin%k‘)] Fig

o
< Hoje d¥o

oXx on _.x.,
= —[o
ok
2
2 Z
) ;':é
O o

CEET

[ g O\IIN

o

4

o,

b
o2
_)i,
©
m
Az
‘o 2L
e
Y
>
o
o

-0,
f
el
g
2
S

2
M
2

o Tt

)
o

S
ot ox L oXx

B
£ 12 4
U )
o

oo wx o O rfr fob it

e

E VR o A
>

L o

m

rlo

>,

o

glo 4o
g
o%
n:E
HU
X
N
T & = P
AT
o5 = koo
&
5 o
@
@,
=
9,
rhu
tjo
olo

—
o

”;”" = 2y=(5/2)V, 6)

olmf m, N T Az A L g ArkE AA B
e BAEE YEY n,E AR BAAY specific
viscosityE YEMIY. Z8]1 Vi = ¢

ot (6)AA 2w okze EAvd =

2R &
Abololl ojmj gt AFALE Q1S AL AA BAAY A
EL shear rate$t F-#3t9 wakA ny/Ve & 529 %

380l 9 3% W/ 52 a1 2 @
A dd5] = 3 |

g Ad 3178%‘0] 34 A%
(effective volume), & tEQAS 2 FH9 1HZ9)
AARAZ AT 4 Aoz A4 28n

Ve Atolo] #A 4L o} Z

25

2
1.5
1
i I

xylene mineral splrn MIBK ‘cellosalve n-butanol

Adlayer Thickness(iim)

Fig. 7. Change of adlayer thickness according to

solvent used in formulation.

V.= V;(1+ 4+/R)? )

ol 48 o gstel ARYAS ARA £
2AAR THY BAAY FEES 2A5d o 23
g o8stel GEYA EWY A 439 FAE

-

dPdME 474 g2 §AE HArstd Azd
A gelol WA we sEe A 4wE A 27
SoiAel ek ERol F2e
AFe] FAE F87] 939 Table 39 2#}E o] &3}
o nw/Vesk 1/v # 71]% EAI8H Fig. 6o Yehidich
a3 QA 7NEHoR YAsAtele) HsFgo] ¢l
= 73t A 0‘01 Ae Aojnz 1y & 002 94t
stof & gk A®e uiYste ¢EA g9 4
Aol A8 Fito AFRE Fig. 79 Yl
. f£d AxA #H7HE &
A met e EH] FAFY FAI Aot HE ¢

i

4>

& 9l =8 wtmsle) Azt v §AE AR
ChEdbi 29 T} 2hRe @

el rrEdole 3 EENEEED
A% Fo) dolusl meba chzstel Ao ok
£k EAe A% 1R 2Ae) LuEWA F

J. of Korean Ind. & Eng. Chemistry, Vol.8. No.2, 1997



260 o2 - 792
100
-3
xylene(solvent)
—
801 | n-butanol(soivent)
B -m—
E xylene(resin)
E 601 | & ) y
€ n-butanol{resin)
s .
£
2
(]
=
o

0 20 40 60 80 100 120
Time(min)
Fig. 8. Settling behavior of CaCOs pigment in solvent
and resin solution.
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