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ABSTRACT : Rheology of gels prepared with stearyl dimethyl benzyl ammonium
hectorite (SDBAH) and various gelling agents in n-butyl acetate was investigated. It
was found that molecular size and polarity of gelling agent molecule have influence
on gelation of organic-hectorite and that the functional groups of gelling agent are
related to the flow behavior of gels. From the results some gelling agents such as
dimethyl sulfoxide (DMSO), nitrobenzene (NB) and methylcellosolve (MC) showed
better gelling effect than methanol which was known as one of the best gelling agents.
When DMSO was added as gelling agent, the resulted gel showed the characteristic
flow propert’es. So the structure of DMSO molecule was considered to explain these

phenomena.
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Figure 1. The layer structure of montomorillon-
ite according Hofmann, Endel, Wilm,
Marshall, Maegdefrau and Hendricks,
showing the occurrence of isomorphous
replacement and the occupancy of the
interlayer space by exchangeable cati-
ons and water.
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Figure 2. Schematic diagram of organic-mont-
morillonite complex with primary n--
alkylammonium ions(C,;—C,).
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Figure 4. Rheogram of geis prepared with SDB-
AH (8.0%) and various gelling agents

(2.4%) a) —--—DMSO b) —PC
¢) ——NB d) - acetone (X ; yield
value)
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Table [ . Dipole Moment(in gas phase) of Various
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Gelling agent | Dipole moment{debye)
Methanol 1.70
methylcellosolve 2.04
carbitol ~2,08
acetone 2.83
DMSO 3.96
propylene carbonate ~4, 87
nitrobenzene 4.22
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A S

d Value of
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. Upper Maximum
yield b |
Gelling agent ‘ y1elld shear
value(Pa) | Value stress
(Pa) (Pa)
methanol 6.8 21.1 — ;
methycellosolve 14.8 33.2 — 1 0 170
«carbitol 3.0 5.3 - . L R
acetone 12.9 _ 0.8 Figure 6. V1cosx‘ty vs. rpm curves of gels prf.:pa-
DMSO ‘ L5 _ 1.6 red with SDBAH (8.0%) and various
P \ : . : gelling agents(2.4%).
ropcyalﬁt?:nate 24.8 - 51.8 * Viscosity of gel prepared with SDBAH
itrob and DMSO at 6 and 12 rpm was mea-
nitrobenzene | 2L5 = 43.8 sured with spindle No.4.
402 Polymer (Korea) Vol, 6, No. 6, Decemqger 1982



Gelling Agent Tl & #A# Hectorited] Thixotropic A¢] 333+ Rheology Bzt

Brookfield $ipEs & st 4259 gelling
agentE A sbste] & geld] HiEE HiE wa
¢ Fig.6d A= AR $9¢ FH) gelling
agents] 340] gel HRA = ABE Fx s
& B Rl Fa g

32, —% HEFSZOIM BMOl me
=ERE

Fig.72 DMSO, MC ¥ NB%& i 7}élq =
-gelS 445, 2225 ¥ 111, 25sec™1?] el il
ol A AREH ()= 7h(t) TAL T8 Aolx),
DMSOE 713t gele Arldxo] ol gel 1§
FAE s el AL B F1 9lon MC
A 7kek gele Ankdxd w2l #Es W e

HEHS

fﬁ?é
Ao,
{

H o o nf
= iy
U

o

[

=

1]

’/
250} S/
‘/
//
4
/o
27 445 Sec!
200} .
4
,/
,/
7

S~ /

acel ;
af_U [} ,
— ‘/'
@ 7
& /
&
%100—
@ Lo s e
= —_
£ e

Time {min}

Figure7. Shear stress vs. time curves of gels
prepared with SDBAH(8.0%) and var-
ious gelling agents (2.49%).
a) —-—DMSO b) —MC ¢) «ve-e- NB

ZelH A6 A 63 19824 129

o,

3-3. DMSO2| 5535t Rheology 4t

P4

DMSO+ 3-1¢14 of Fst
7boel T ol FAAg e aye 07064 W
A A6 SATE B gk sleel = )
wh. whebA silicateFo] 3 2% =) 5 methyls)
o Qa AT AA VT 2R FI4y

A5k By A= silicatex2] 4}
45} n-butyl acetates] carbonyl E}A9} 4%
—457 Agel golshll F AelH =

N N N )
— 8i—0i=...Co+ =Qi-...Co+ =00} 2o HEiE

e e /
27 Moz &7 A& 48 44014 vand
Waals & <stA shed gH ol °l 39
7 golah= gel ZhR7F AXetn 4 2 =)

Fig.8-2 SDBAHS w347l DMSO“\Z‘ SD-
BAH 9 30%-& {f/fstd sb& geld] AxkEd
@O—AEE=D) A E g Aelvh. SDBAH
% gel& acetonec]} MCE gelling agentz 4}
S-S A8 8% gelsh gt A Ee gel

ahet 7ol Cy Gy, O

E0 2R

-~

e

o
=

2]

200+

1504 / /

Shear Sfigss {Pa)
S

u
<
v/'
/
\
\
\

0 10 200 300 40
Shear Rate [sec™!)

Figure 8. Rheogram of gels prepared with SDB-
AH and DMSO

a) ——SDBAH 8.0  DMSO 2.4

b) — SDBAH 6.0%  DMSO 1.8

€) eveene SDBAH 4.0%  DMSO 1.2
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