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Effect of soil conditioner on Atterberg limits of clays and its mechanism

LIU Pengfei, WANG Shuying, YANG Junsheng, HU Qinxin

(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract; To select ideal type and content of soil conditioner in clay formation, the Atterberg limits of clay were
measured. The applicability of soil conditioners was determined and the effects of dispersant on different clays were
compared by analyzing the influence of soil conditioners on the clays. The Zeta potentials with different dispersant
contents and repulsive energy among particles were also measured to analyze action mechanism of the dispersants.
The results show that it is difficult to achieve ideal effect only by using anionic-cationic foam individually. The
flocculant increases the liquid limit and plasticity index of the bentonite, so it also contributes to the increase of the
shear strength. In the contrary, the dispersant decreases the liquid limit and plasticity index of the clay, thus it can
decrease the shear strength, which makes the dispersant more suitable for clay conditioning. Compared with kaolin,
the mixture (the mass ratio of bentonite to kaolin is 1 : 1) and bentonite require much time and dispersant due to
high content of bonding water in bentonite. The effect of dispersant keeps unchanged after the injection ratio of
dispersant reaching a certain value. With the increase in dispersant content, the Zeta potential decreases (i.e.,
negative charge increased) and tends to a lower constant in bentonite, kaolin and their mixture. The mean barrier
potential V_ /R of clayey particles get higher with more dispersant, thus it is more difficult for the clays to be
agglomerated and easier to disperse.
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Tab.1 The mineral composition of sodium bentonite

x2 BRITYNS

Tab.2  The mineral composition of kaolin

L%y e Bt 53 %5/ %
L gl AL(Si,05) (OH) , 83.7
FztE KAL,(SizAl) ge5050( (OH) | 500,) 14.0

by $i0, 2.3
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Tab.3 The chemical composition of dispersant

Ii% flX M %
Z RN (NaPO3), 73~74
E i mSi0, - nH,0 4~5
L E e SR CigHysN 18~19
TR AR T3 C,;H30;, 2.3
X v v C,HysCl 2.3
F R -8 CyHy O, 1~2
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Tab.4 The chemical composition of foaming agent

% st JRAE M %
T LR R M Cy,H50,NaS 1.0~1.5
E R v b Ci,HysCl 0.2~0.3
e = AR R A C,sH3, CIN 3.0~3.5
fikih £Si(CH;),07, 1.0~2.0
L RET Tk C4H,,0, 1.0~2.0
TASEERA L E-9 CysHy 0y 0.1~0.2
T HEER A L IEEE-9 CyHyy O 0.1~0.2

7K H,0 93.0~94.0
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Tab.5 The chemical composition of flocculant

Sy s Bt 4L %
AT Nags(AlLMg),8i,0,0(OH), 48.8
HERESEAT Cag,(Al,Mg),Si,0,,(OH), 14.1

A NaAlSi, O 28.3
HAHC A (Kg.o5Nag g5 ) (AlSi; Og) 5.5
pox Si0, 2.5
Jifiaa CaCO; 0.8

L% fla RS %
e FRRPIAEE N £CH,—CH(CONH,) 1, 13~14
H k-7 CyoHy0, 0.5~1.0
e £Si(CH;),07, 1.0~2.0
SRR L HTE-6 C,Hy0 04 0.5~1.0
R mSi0, + nH,0 1.0~2.0
E¥ v it Cy,H,5Cl 1.0~2.0
kK H,0 81.0~83.0
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Tab.6  The content of each component when determining the

Zeta potentials of the clays

SYHGRE Sy G IR IMA FAK &

ikt % W/ g KR/ g Fii/g
0 0 1 000 1 000
2 2 998 1 000
4 4 996 1 000
6 6 994 1 000
8 8 992 1 000
10 10 990 1 000
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Fig.1  Atterberg limits changes of bentonite with foam agent content
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Fig.3  Atterberg limits changes of bentonite with flocculant
content 0 hour and 5 hours after adding flocculant,
respectively
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Fig.4  Atterberg limits changes of bentonite with dispersant

content 0 hour and 5 hours after adding dispersant,

respectively
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Fig.5 Atterberg limits changes of kaolin with dispersant content

0 hour and 5 hours after adding dispersant, respectively
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