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Emergent Retention of Organic Liquid by Modified Bentonites: Property and

Mechanism

LI Yu, LIU Xian-jun, ZHANG Xing-wang, LEI Le-cheng
(Institute of Industrial Ecology and Environment, Zhejiang University, Hangzhou 310028, China)

Abstract: In this study, the property and mechanism of modified bentonites synthesized by long chain quaternary ammonium
compounds which would be used in the emergent retention of typical organic liquid ( benzene, chlorobenzene, nitrobenzene and diesel )
were investigated and a pilot-scale simulation experiment was conducted. The unit retention capacity of modified bentonites for organic
liquid (2.83-9.01 g-g~') was much higher than that of conventional retention agents (0.28-1. 17 g-g™"). The property and amount
of the surfactants used and viscosity of organic liquid had a significant influence on the retention capacity of modified bentonites for the
organic liquid, for example, the bentonites modified by cetyltrimethylammonium ( CTMAB) with an adding quantity of 100% CEC
showed the highest efficiency in the retention of organic liquid. In the simulation experiment, organic liquid could be retained
effectively within 30 min by emergent retention device with modified bentonites and the retention efficiency might reach positively up to
90% . Results indicated that modifications using surfactants could enhance the hydrophobicity and interlayer space of the modified
bentonites and make their retention capacities for organic liquid improved.

Key words : modified bentonite; quaternary ammonium cation; organic liquid; spill; retention
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Fig. 1 Emergent retention device of modified bentonites
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Fig. 2 Retention capacity of different retention agents
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Fig. 3 Retention capacity of different modified bentonites
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Fig. 5 Relationship of viscosity with retention capacity

ST REZ ] ) S 3k ) A PR R R 96 % , B AR
TN 1.0 kg-kg ™' £5 BETIR ORI N 2 B
SISO O RIRZ/LSET =€ 4R

F2 REHRER

Table 2 Result of pilot experiment

Tt M 5 58 BE Q R
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2.4 PR AR RS A VLA VR AL
2.4.1 PRI L RO 25 S A PERE A HT

XT A F1 100CTMAB 4 Fi0RE (Rids ok 120 ~ 150
pwm) TR A (K 6). Bl 6(a) At %
T CEB A3 A R R 235 4, 00K 245 #) 5 4%, 2 TG 3
R, EEREH TR AR KM, KRS, R A
R4 Gy KA R AR, LA A EIZ B, AL
B D WATE. B 6(b) /&4 4 CTMAB 24k
PRAYRZE 1, FRTHRRE A 2R B AR A, e I 4 5
RERTIBEUFE AR T —ZA 0, AR08 5 1T H b
IR, AN 57 W R T A 2 T A SR B R A R
WOPE N A 00 3R T BN Y 2] VR g5 i 5 2 HLAL
R, WA R TR AA ML e A JZ 2
P& 1 el R = RS A LA R R P RE.

XJ i 4 F1 CTMAB-JZ I 354745 AILAR 75 & A1 X-
SPRATE M, S5 LR 7 A 3. I R A 20
=5.88°fii & b i AT F e, BRI EE d o, N 1. 54
nm. 4 1A 3G M 0 AR R (30% CEC) ,
CTMAB-#ii - 19 (001 ) T P Fi4 177 5 558 J3E T 0 7 3%
PEHEAME  d o, 28N 1. 51 nm, BRI 1
FUAEAR T 0 8 i 78 B2 0 £ 1 I B — )2 36 1 W B



31 ZETAE . PRI ) SR WS A HL R TERE S AL 829

(b) 100CTMAB

6 JE1F1100CTMAB H SEM( x 10 000)
Fig. 6 SEM of natural bentonite and 100CTMAB( x 10 000 )
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Fig. 7 XRD of natural bentonite and CTMAB-bentonites
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Table 3 Organic carbon content and interlayer spacing

of natural bentonite and CTMAB-bentonites

fiiE 1 LK 2=/ % d (oor)/nm
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