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Comparison of Amphoterlc Catlomc and Amphoterlc Anlonlc Modified Magnetic

Bentonites ;, Characterlzatlon and SOprlOIl Capacnty of Phenol

REN SHuang}’ MENG Zhao-fu'** | WANG ffeng’ , ZHANG Yang' , TIAN Kai', 11U Wei', YAN Pongext’
(1. College of Natural Resources and Env1r0nment Northwest A&F University, Yan g 712100,| China; 2. Key Laboratory of* Plant
Nutrltlon and Agro-environment in Northwest Chlna Mindstry of Agriculture, Yangling 712100, China; 3. Department of Chemigal and
Envn;gnmental Engingering, Xinjiang In@tltute of Envlneenng, Ur'umql 830091, China) ‘

Abstract: Magnefic bentonite is modified by an dmphoferlc-surfdctéfnt (dodecyl dimethyl betaine, BS- 12) then modified by a cationic
surfactant ("Cetyl Trimethyl Ammonium Bromlde CTMABY “and anionic surfactant ( Sodium lauryl sulfonate, SDS). Amphoteric-
cationic .rriodified magnetic bentonite ( BS-CT-MBT) and amphoteric-anionic modified magnetic bentonite ( BS-SDS-MBT ) are
obtained. Structural identification of the samples were characterized by scanning electron microscopy ( SEM ), X-ray diffraction
(XRD), thermogravimetric analyses (TG) , Fourier transform infrared spectra (FTIR), and vibrating sample magnetometer ( VSM) .
The carbon-nitrogen content, specific surface area, and pore volume were also evaluated. Batch isotherm studies were conducted to
evaluate the sorption of phenol. The results show that BS-CT-MBT and BS-SDS-MBT can be separated by magnetic separation. The
carbon content-nitrogen content and content of surfactants of the BS-CT-MBT increase, while surface area and pore volume decrease
compared to those of BS-MBT. Compared with BS-MBT, the carbon-nitrogen content, content of surfactants, and pore volume of BS-
SDS-MBT are decreasing and surface area is increasing. The desorption rate of the surfactants is less than 9% at pH 6.0 and in 0. 1
mol-L~" NaCl solution. The Henry equation is the optimal description for the phenol sorption isotherms, implying a partitioning
sorption process. The amount of phenol sorption follows the order; BS-CT-MBT > BS-MBT > BS-SDS-MBT > BT > MBT, which
significantly correlates with the variation of the content of surfactant. Amphoteric magnetic bentonites modified by CTMAB have better
absorption performance for phenol than those modified by SDS.

Key words : magnetic; bentonite; surfactant; characterization; phenol; sorption
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Fig. 1 SEM images of MBT, BS-MBT, BS-CT-MBT and BS-SDS-MBT
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Fig. 2 Hysteresis loops of MBT, BS-MBT,
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Table 1

Carbon content, nitrogen content, and surfactant content of BT, MBT, BS-MBT, BS-CT-MBT and BS-SDS-MBT

. T Bt it 7 K E00E P, BS-12 itk 341 CTMAB(SDS)
L /% /% WAL /% TR %
BT 0.09 0.08 1.16 — —
MBT 0. 04 0.07 0.57 — —
BS-MBT 8.03 0.58 13. 84 11.34 —
BS-CT-MBT 13.94 0.89 15. 69 4.18 17.5
BS-SDS-MBT 5.81 0.28 21.01 5.43 3.72
2.1.5 BRI EE 9% .
MYESLI0MAS7E pH 6.0, 0.1 mol-L™'f) NaCl ~ 2.1.6 #AH
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MBT H' BS-12 F1 SDS A9 i W %5353l 1 1. 719% F
8.64% . WML, & & FB MR A, BN

TSP HTA SR LI 4, B FE 0 T, R
FEAE3 DREAB S —MRER LA 30 ~
200°C , EEL L B KRR R KBRS 8 Ak

HBTE 200 ~ 500°C Z 1], = BRAB MR 43 A 5
= ANRE A BE 500 ~ 800°C X Ik AT, At s 4
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Table 3 Results of phenol sorption isotherm models fitting
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