SRR ekl A AlSE (Al4%) 259264, 2002
J. of the Korea Society for Environmental Analysis

Montmorillonite K10-water EE0|=A|Q]
H7E FSAZ0 Cigt pH2F ATEMN HE

The Effect of pH and Surfactants on non-Newtonian Flow Properties
of Montmorillonite K10-water Suspensions

Nam Jeong Kim'
Department of Chemistry, Sahmyook University, Kongrung-2 dong 26-21, Nowon-gu, Seoul 139-742, Korea

The rheological properties of suspensions show complicated non-Newtonian flow phenomena. These flow
properties are controlled by the structure of flow units and the electrostatic interactions among the particles.
In this study, the flow curves of montmorillonite-water suspensions were obtained in conditions of various tem-
peratures, pH, concentration and surfactants. The experiments were carried out by using the cone-plate rhe-
ometer. By applying non-Newtonian flow equation to the experimental flow curves for the montmorillonite-
water suspensions, the non-Newtonian flow parameters were obtained. It was observed that surfactants in sus-
pensions increase the electrostatic interactions of particles.
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Fig. 1. Flow curves of 20 wt.% montmorillonite K10-
water suspensions in pH 7 at various temperatures.
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Fig. 2. Flow curves of montmorillonite K10-water sus-
pensions at 20°C in pH 7 with various concentra-
tions.
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Fig. 3. Flow curves of 10 wt.% montmorillonite K10-
water suspensions at 30°C with various pHs.
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Fig. 4. Flow curves of 10wt.% montmorillonite K10-
water suspensions at 30°C with 1%, 5% Y surfac-
tant and without surfactant.
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Fig. 5. Flow curves of 10 wt.% montmorillonite K10-
water suspensions at 30°C with 1%, 5% P surfac-
tant and without surfactant.
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Fig. 6. Flow curves of 10 wt.% montmorillonite K10-
water suspensions at 30°C with 1% Y surfactant,
1% P surfactant and without surfactant.
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4.3. pHe} HHEMK|o| st

Montmorillonite &g sk pH HF, 2}z
pH4, pH7, pH109 =& zl= 10wt%

FHefolof| T3t 30°C o}l ] 54
S Ao s AFEth Fig. 32 Montmorillonite
Heplo] pHY TS RoFE f524ot)h &Y shear
rate oA shear stress?] At & pH7, pH4,
pH102] o2 & 7S H$th. Montmorillonite
detdof| tigk AHEAA Y g2, pHE 7=l
10 wt.% Montmorillonite #E X Z+z 0%,
5% AHEAAAE 7RI - 30°C]
Yol L §E4E
A FFell
o] AHEAAE

Montmorillonite

gt G5k}, YAHEAA, PAEEAGA]
H712 8, Y shear rate’dollA<]
shear stressgh> #H7FeA] &8& o) B} 2 23S B
o} AHEGA ] FFol wWhE JES AR YAH
A B} PAEEAA ] a7} v] A Vet
4.4. HsE{ol matmE}
Montmorillonite K10-water A&=#lAA e #5442
F&s] A8 &, 5, pHH3E 2 surfactant®]

o
= T,
Bl U {EFAL TRAAT, AGH FEA

= w1



264 4973

Table 1. The rheological parameters of relaxation time
(By)¢» structure factor C and shear modulus X,/a,
for montmorillonite K10-water suspensions of

pH 7
wt.%
S5wt% 10wt% 20wt%
°C  Parameters

(B X 10 2.3239 2.5109 4.5929

20°C Cx10* 2.1464 1.9157 3.2189
X /a, 8.0468 9.8251  15.4267

(B X 10° 2.4974 2.3186 6.2018

30°C Cx10* 2.0812 1.5191 3.0238
Xo/a, 6.4241 94250  16.2714

(B X 10 2.3660 3.2650 1.9185

40°C cx10t 2.2950 2.2304 6.9431
X /a, 5.4238 6.7575 8.5358

(By)y: sec, C: cal - se? » mol™! |, Xy/a,: dyne - cm™

Table 2. The rheological parameters of relaxation time
(B2, structure factor C and shear modulus X,/a,
for 10 wt.% montmorillonite K10-water suspensions

at 30°C
pH
Parameters pH4 pH7 pHI10
30°C (Bg)y X 10° 8.0509 23185 3.2941
Cx10* 2.6335 1.5191 1.3315
10 wt.%
Xy/a, 7.3799 9.4250 12.4481

Table 3. The rheological parameters of relaxation time
(B2, structure factor C and shear modulus X,/a,
for 10 wt.% montmorillonite K10-water suspensions
of pH 7 at 30°C

Surfactants 1% 5%
Without
Parameters Y-surfactant Y-surfactant
30°C  (By)yX10° 2.3186 3.6074 5.8472
10wt.% Cx10* 15191 1.1040 3.2162
pH 7 Xy/a, 9.4250 11.5589 8.2691
Surfactants
Without _ . 17 5%
Parameters P-Surfactant P-Surfactant
30°C  (By)yX10° 2.3186 4.5684 3.9420
10wt.% Cx10* 15191 2.5895 3.1590
pH 7 X /a, 9.4250 13.7374 15.6984
(By)y: sec, C: cal - sec? - mol™, Xy/a,: dyne - cm™
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