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Abstract ;: Characteristics of phosphate adsorption on Mg—Al layer double hydroxide (Mg—Al LDH ) and Na—montmorillonite (Na—Mt) and
Mg/Fe/Al modified montmorillonite (Mg—Al-Mt and Fe—Mt and Fe—Al-Mt) were studied by batch adsorption and kinetic experiments at
different pH values. The results indicated that the percentage of phosphate adsorption on Na—Mt and Fe—Mt and Fe—Al-Mt decreased, and
that on Mg—Al LDH increased with solution pH increase. The adsorptin effects of phosphate adsorption on Mg—Al LDH Fe—Mt and Fe—Al-
Mt were about 95%, higher 40% and 80% than that of Mg—Al-Mt and Na—Mt, respectively. The order of maximum adsorption capacity
(Q,,) from Langmuir equation was Fe—Al-Mi>Fe—-Mt>Mg—Al LDH>Mg—Al-Mi>Na-Mt, and b vaules, the important parameters of the ad—
sorption ability, was Mg—Al LDH>Fe—-Mt>Fe—Al-Mt>Mg—Al-Mt>Na-Mt, and Maximum buffering capacity ((Q,b) was the most largest
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on Mg—Al-LDH and the most smallest on Na—Mt. K¢ vaules of relatively adsorption capacity form Freundlich equation was the order of Mg—
Al>Fe-Mt >Fe—Al-Mt>Mg—Al-Mt>Na—Mt. And this was in accordance with the results of maximum buffer capacity (Q,b). The isothermal
adsorption of Fe—Mt and Fe—Al-Mt were well described by Langmuir equation, and that of Na—Mt, Mg—Al-LDH and Mg—Al-Mt were in ac—
cordance with Freundlich equation by the determination coefficients (R?). Phosphate adsorption could be divided into rapid and slow reac—

tions. The pseudo second order kinetics provided the best correlation of the experimental data of various modified Mt and Mg—Al-LDH, and

the determination coefficients(R?) were 0.999. There also was correlation coefficient R*(0.89~0.94) on various minerals fitted by Elovich

equation. Parabolic diffusion equation was most suitable to descrirbe the phosphate adsorption on Na—Mt, and because phosphate adsorption

was a diffusion process by inlaid in mineral layers and did’t involve chemical adsorption processes.
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Figure 1 Effect of pH on phosphate adsorption on LDH and modified montmorillonite
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Figure 2 Isotherm adsorption of phosphate on LDH and modified montmorillonite
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Table 2 Parameters for phosphate adsorption in LDH and modified montmorillonite

Langmuir 578 Q.=b 0,C./(1+bC,)

Freundlich 57 Q.=K:C."

PR On b Q.b R? S. Ky 1/n R? S.
Na-Mt 1.98 0.012 0.024 0.969 0.004 2 0.033 0.81 0.968 0.006 4
Mg-Al 3.79 5.31 20.12 0.806 1.10 2.93 0.26 0.999 0.016
Mg-Al-Mt 2.26 0.24 0.54 0.865 0.073 0.64 0.37 0.919 0.074
Fe-Mt 4.78 1.10 525 0.955 0.19 221 0.51 0.932 0.10
Fe—-Al-Mt 5.12 1.02 522 0.900 0.32 2.29 0.52 0.835 0.15
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Figure 3 Kinetics of phosphate adsorption in LDH and

modified montmorillonite

FEAL T, T AT B TE P B,
Mg—Al {0 B S B s [R) A9 AR fh e, LR 2 Fe-Al-
Mt il Fe-Mt, Na—Mt [ ff B A5 fh i 18 o FRfESFB] ) 22
K- ,Mg—Al Fe-Mt il Fe—Al-Mt X B it W% [ = i 3]
95% 745 , Mg—Al-Mt X BRI B 28k 70% , Na—Mt Xof
BRI AR D, R F Ry 5%

— R 1R WEE S 15 A Elovich
FRREE 5 M Y mt sh 2R, S EUL
3. MNRERB(R)KE, — S ¥ RS E
U b HLA R SR I - X B A 3l T A SR (an Rl
4), Hpese ZE0R 0.999,

WG sh 15 7 FR LA 15 H R B Wl %) e A O
" (q.) 5—F FFEUE WG R, RIK K
Fe—Al-Mt ,Mg-Al Fe-Mt>Mg—Al-Mt>Na-Mt, 2+
B SR R 30, AR AR X AR R I B 1
AR ELBE R o SRR E B (h ) W] S BB FER ) 22 TR
BB PRAE b (R, B 0 o R R SE I 25 SRR
WETE Mg—Al-LDH F1 Mg—Al-Mt 7497 % T 1% ff 32 %
BR, A 5K B V4 ; 2 Fe-Mt Fil Fe-Al-Mt
T, VIR B — R 7R, SRR A B AR
25 5 W ot o 2R A 18 ) 2 Na—Mt 5747, 7 52 o 9 B Ji] Py
RIRBNVPH . R J) 2% T R R R I Ay e
TR, WS H AhA W B SS0RL N B, At 32
BT e SRR MALE], BN TR R N
W BT R, B T A I B R R RR ) 2P B IR, 5
TR I R s R B RS 1 RS
B ZRB  BE R R M SE R BR A, BATR
AR (R 24 0.999) , 2 LB RRER W B A 2% 72
8 3 R 5905 % B R 2 [B) A R S B S BRI SR

5500
]

500L 0
" ONa-Mt
AMg-Al
[ OMg-Al-Mt <
200 L & Fe-Mt
O Fe-Al-Mt

0 s 1 1 1 1
0 100 200 300 400

t/min
4 WEEW IO T 50 R HBE — R S F TR
Figure 4 Two-order kinetics of phosphate adsorption in LDH and

Fe/Al modified montmorillonite
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Table 3 Kinetic parameters for phosphate adsorption in LDH and Fe/Al modified montmorillonite
— R S In(1-q./9. )=kt W BN 1R t/g=1/h+/q. Elovich 572 q=a+bln ¢t LR Y BHHE g=a+bi™
W q. k' R? q. h R? b R? b R?
Na-Mt 0.08 0.005 0.937 0.08 0.000 7 0.857 0.015 0.801 0.004 0.911
Mg-Al 1.09 1.15 0.579 1.12 2.08 1.000 0.026 0.889 0.006 0.602
Mg-Al-Mt 0.82 1.02 0.222 0.90 0.40 0.999 0.038 0.889 0.010 0.749
Fe-Mt 0.95 0.64 0.172 1.14 0.24 0.999 0.090 0.884 0.025 0.810
Fe—Al-Mt 1.01 0.37 0.433 1.16 0.26 0.999 0.099 0.937 0.026 0.763
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