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Table 1 Physical and chemical characters of different kinds

of natural bentonite

e b pH IR BB TR \J\J._____,-MAL.J{_:___
(g/100g)  (cmol/kg)

BN-1 Ll 8.42 334 62.9 \L.A..,. |. i Q,,....,., —

BN-2 SUE S 8.16 38.2 89.2 e

BN-3 W 1Ak 7.73 24.9 483 \JML o n .

BN-4 BTERFE v i 7.10 23.0 78.8 \J\

BN-5 gl 8.30 24.0 300 : e bl

BN-6 T EEAE 8.07 32.1 109.0 0 10 20 30 40 50 60

BN-6 Tl R 17 B 8.07 32.1 22.1 262

BN-6 AT 807 32 1 REBELE XRD Fi5HE

BN-7 ALY 755 15.0 Fig. 1 X-ray diffraction (XRD) patterns of bentonitesd

%2 AEEELTT AN
Table 2 Mineral compositions of different bentonites
ETRE) W (%)
S ST KB} ARiZEl AT Fif Ve VEES KA

BN-1 89 4 7

BN-2 85 8 5 2

BN-3 38 10 17 5 28 3

BN-4 24 8 27 22 14 4

BN-5 39 37 5 8 11

BN-6 85 7 7 2

BN-7 70 26 4
1.2 REAHE % % 11 (ThermoOrion Model 868) il & pH!'®, W ik
12,1 RIRBZIE LW R BV KA FRITIH 8~ A2 H8ie 8 43 Jol) SR FH . PR W AT vk R 2 K -5

VK TR IR AR, FREUBRR & (O H
i) Bl P 0.4 mg/L A 1.0 mg/L FIBEFRAE L. VEEN
FREX_ iR Ee A KL 0.5 ¢ F 150 ml =i+, ¥hn 50
ml BTG Y, A 4 WK, T (200 r/min, 25°C
+£1C)EY 1h, 5% 23h, J5 4500 r/min &> 8 min,
B 0.22 pm BB, AHWE b Ea Rt O e g i i
THE IR e 22 A, 2l SR P h £k .

1.2.2 RAREZ i 1 1 ol W B 25k il 28 EAf AR X
FRREAEL 0.5 ¢ T 100 ml B0, 1A 25 ml
AN R BE R o 1 — S PRV M (2,54 54 104 20,
50+ 100 150+ 200 mg/L), L 3 X, A (200 r/min,
25C+1°C) & 24 h, HARDERE L, 2l
e B it 2% o

1.2.3 ik RICERMEL 2.0 g BT 100 ml
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P HES . XGRS 20 48 ) D/max-rB % XRD 1%,
Cufl, 40kV, 80mA, FIHiIHE N 4°/min.
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AIE W, AN R L AR R A 2 .
R 43 2 R A B2 A AT AT B B R A
B AL, B PRAEATS % d(001) 7E 1.2 ~ 1.3 nm
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Bz Y, e R KSR -, BN-3 Rl BN-4
BT L HAREESE A & UK, HA
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Fig.2 Phosphate adsorption capabilities of natural bentonites in water

undre different phosphate concentrations
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Fig. 3 Phosphate adsorption isotherms (25°C) of

natural bentonites



T OIS RN (0 P vk S LR B R REMT T

999

#3 RAEHLBERMERFEOMEER
Table 3 Estimated isotherm model parameters for phosphate adsorption

on natural bentonites

i Freundlich /7#% (g. = KC'™

(25°C) K (mg'™L"g) 1/n R?

BN-1 0.030 0.658 0.990
BN-2 0.051 0.563 0.995
BN-3 0.019 0.602 0.879
BN-4 0.043 0.500 0.937
BN-5 0.012 0.945 0.968
BN-6 0.010 1.025 0.938
BN-7 0.028 0.731 0.876
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Mineral Characteristics of Natural Bentonite and Its Phosphate Adsorption Properties

GAN Fang-qun', HANG Xiao-shuai?, MA Yi-jie’, ZHANG Zhong-liang', LI Jun'
(1 Department of City Science, The City Vocational College of Jiangsu, Nanjing 210019, China; 2 Nanjing Institute of Environmental Sciences, Ministry of

Environmental Protection, Nanjing 210042, China; 3 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Phosphate adsorption capacities of different natural bentonites, including seven samples, in phosphate-contaminated waters
different in phosphate concentration were investigated, and the mechanism of phosphate adsorption onto bentonite was discussed by adsorption
isotherm experiment. Results showed that phosphate adsorption capacities of seven natural bentonites were different in waters different in phosphate
concentrations, and also did the same genotype bentonite with different mineral constituents. In water of Grade V (P 0.4 mg/L) and Grade V-minus (P
1.0 mg/L), BN-2 had the highest adsorption capacity, BN-6 had the poorest adsorption capacity, while other bentonites had great different phosphate
removal efficiencies, due to their discrepant composition. The phosphate adsorption isotherm of natural bentonites was fitted to the Freundlich
equation in terms of R?values. It suggested that the adsorption process of phosphate on bentonites was inhomogeneous multilayer adsorption. The
results depicted above revealed that different natural bentonites should be choosed in practical application, in view of their characteristics, to make
them effectively applied.

Key words: Bentonite, Mineral characteristics, Phosphate, Adsorption purification



