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Research on Ca* adsorption using Na—montmorillonite through different pretreatment methods

WEI Feng', XU Huai-zhou?, XIANG Chun-xiao', LIU Ying', YUAN Lin', YANG Gang"

(1.Institute of Ecological and Environmental Sciences, Sichuan Agricultural University, Chengdu 611130, China; 2.Nanjing Institute of Envi—
ronmental Sciences of the Ministry of Environmental Protection, Nanjing 210042, China )

Abstract: In this paper, 4 Na—montmorillonites were prepared by 4 pretreatment methods, including oven—drying at 100 °C, calcination at
200 °C and 300 °C, and freeze—drying. Their physical and chemical properties were investigated. Meanwhile, the adsorption behaviors of the
obtained Na—-montmorillonites with regard to Cd** was discussed. The purpose was to investigate the influence of different pretreatment
methods on the physicochemical properties of Na—montmorillonite and its difference in the adsorption of Cd*". Results showed that the dif—
ferent pretreatment methods had a significant influence on the physical properties, such as the specific surface area, pore volume, and inter—
layer spacing. However, the effects on chemical properties, such as surface functional groups and cation exchange capacity, were not obvi—
ous. The adsorption could achieve equilibrium in 24 hours, while the adsorption kinetics indicated that the quasi—second—order kinetic
equation was more suitable for describing the adsorption process, indicating ion—exchange adsorption. The adsorption isotherm was in
accordance with the Langmuir isotherm model, partially proving single—layer adsorption. The maximum adsorption capacity of Na—montmo—
rillonite could be achieved by calcination at 300 °C, with an adsorption capacity of 11.1 mg+g™. However, only 9.1 mg-g™ Cd** could be ad—
sorbed, as Na—montmorillonite from the oven—drying treatment at 100 °C was employed.
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Figure 1 The graph of Fourier transform infrared spectroscopy
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Table 1 The composition of the surface elements of different samples

A Si04/% ALOY% MgO/% Ca0/% Fe04/% Na,0/% TiOy/% Ky0/% Sr0/% MnO/%
Al 57.5 17.2 3.30 2.87 2.50 0.08 0.12 0.19 0.05 0.06
A2 59.2 18.4 3.43 2.88 2.46 0.07 0.13 0.19 0.05 0.05
A3 61.2 18.5 3.51 2.96 2.66 0.08 0.13 0.22 0.04 0.05
A4 58.6 15.6 3.11 2.98 2.14 0.07 0.10 0.15 0.04 0.06
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Figure 2 Adsorption kinetics of Cd* adsorption on samples
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Table 4 The kinetic model parameters

B R H/m? g fLA/mL g fLA/mm
A0 20.281 0.076 3.833
Al 50.206 0.144 3.830
A2 96.378 0.219 3.826
A3 141.85 0.342 3.825

A4 150.56 0.271 3.826

o S G Yt Eo I PALE 22 B
o q./mg-g" g./mg-g” ky R?
Al 5.206 4.590 0.045 0.890
A2 5.826 5.570 0.017 0.901
A3 6.166 5.622 0.010 0.920
A4 5.487 5.486 0.011 0.931
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Figure 3 Internal diffusion model for Cd* adsorption by different samples

RMASLAE KT 100 CHET H4E.

RS CA> I W P e 2 A [ B 52 I A R i
FLB A R AT S 7 B3R s e, FH P4 B R0 S 6
SERATG o B 3 o g LGSR, HIE 3
AL, DU S 0L G M 2 4 R 4 W B, o — B
T Cd™ VAR TR % 7% IR i 3R 10T, 2 — BORTE N
TG BI—BRRR R T 5 — B BB N e
o 3 T AN e IR A R o i A ) e
2.2.2 G B X 5 BAF 119 5 M) K S5 T R R 52

WA I 5 i 2 3 MR 515 R S ]~ 78 O 2% )
PRVT, Horp Freundlich FE7 SRAE 14 J2 B 5 W M AS (B AE
W i 51) 2 T Sy Sl 1 A9 3 T EL Bl % T A 5 R A
Langmuir #57 SEAE B JZ2 W B, 152 By 571 2 T 44 5 ) it HL
W B0t s 7 TR AN AR B P o AR 1 e B2 -
W=, FFH C. M q. FH Freundlich \Langmuir T REFAT
G, 45 R B Langmuir &Y 5 #2 HE Freundlich #Y 5 72
HEREW A AN S B A CAP AR B A , T 55 de- st 4o
BRI WA S B an e 4 &S TR AR
ZHNFR 5 PR . AT DL 4 PR SRS i X Cd> W fff
)@ FAI MR . Freundlich BRI AR 1/n 0] FF
TR B B LM AR BE o 1/n>2 KR BIHAEHE , 0.1<

Un<2 FoRW IS 1. 2 5 Al 4 Rl s
A Un BRTF 0.1, RUJPIFESZWAXT Cd> W 44
RES T o Ke Fm B RE T 1058 55 , A& H 300 CHEke
N ERSE AT K {H B, B [ B8 7 B 58, 100
CHET IS A Ko (B 5 /)N, 22 B R [ 68 77 A %
55, Ky {EAT 0 W B RE 0 5 55 78 B2 0 5 AN [R) A
)AL R B 2 K/ N

AN TRV ity R TR B X EE AN 6 T/ o 4 ke i
M A B 1 9.1.10.6.11.1,9.2 mg-g™", 1 F1I
B /1N : 300 CHBHE>200 TR T->100 CHET,
300 CHEen B AT R SE 451 X Cd> W ff o
T HA = AR S (P<0.05), %5 100 CHET AR
BT 21.98% FRTFES 100 CCHET-RE 22 (8]0 (25 5
AR o REFEFO TS MiA X C M NAT 5 A
(4 W2 5 47 2.880 mg - g™, 4 75 1 S5 Y A 9 45 S g i
- B AR AL BRI X Cd> A W B A5 1 W o 3
H1°82.960.8.450 mg- g™, W] LG FIAL B IS 4 52
AT B BEAAAL T 52 A I L, I C a4
W BRFAECR T 8 4B Jo Ak B I R A o SRR X i g, e
300 “CHEef A TR RN B e Ko 3 AT B R A LT
EURT A 3y 2 H R A AR A 5 A PN o J 2 )



B 2 AR I 2T LS T 4 0 5 W B 5 461

LI @Al &a3
10 A2 “t A4
LR Freundlich BYZER %

i
o Y
___.-' Ll
-:J_,"f -
AE

09 . ,,*“"j:-f,:"y

& 4 Freundlich ;8%
Figure 4 The Freundlich isotherm

0357
030 g
¢ i/ P
0.25} i o
| __.-"'r
S T
| -
0.15} ‘é'r T mAL AA3
S DOA2 A4
0.10% T Langmuir B2k
| S
[0 U TP — -

220 0 20 40 60 80 100 120 140 160
1/C.

B 5 Langmuir %8k

Figure 5 The Langmuir isotherm
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