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Table 1 The chemical composition after NH4 + and CTAB exchanged

montmorillonite of the residual solution (unit:mg/L)

HE2%,2005 ) 5 5 A1 B il

Na Mg K Ca Sr CEC (?%zﬁﬁ‘}ﬁﬁ,ﬂiﬂl >- 000g *ﬁiﬁ

NH4Cl 554 417 12.0 3.76 152 1.59 0.875mmol/g FELE T, 50% SRR

25 [T 1.76 0.09 0.55 0.48 0.002 2K ; QFH B F 35, 72 B O

CTAB 584t 8.02 5.80 1.52 68.0 0.66 0.844mmol/s Pyt A 250mL 2B L B 19
25 Y 2 0.47 0.01 0.17 0.13 0.001
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Fig. 2 The XRD patterns of the Cr'* adsorbed

montmorillonite, NH 4+ and CTAB exchanged montmorillonite
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Table 2 The chemical composition of the residual solution after the purified montmorillonite,

NH," and CTAB exchanged montmorillonite adsorbed Cr** (unit:mg/L)

FES Na Mg Al Si K Ca Mn Fe Ni Sr
0.1M Cr(OH) S0, 0.47 0.01 - - 0.17 0.13 - - 0.02 0.001
Cr-M 4.38 6.82 1.25 0.57 4.82 83.3 1.14 1.47 0.38 0.70
Cr*NHA;r -M 3.04 1.48 1.79 1.43 3.63 5.32 0.89 1.88 0.25 0.34
CTAB—Cr-M 2.25 1.72 4.78 1.54 7.81 7.81 0.96 1.32 0.24 0.21
Fih pH Cr' * YU FRA Cr'* W Cr* W e Cr* W Bt (mmol/g)
0.1M Cr(OH) SO, 2.12 617 - - -
Cr-M 2.21 617 409 208 0.571
Cr—Nl—l4+ -M 2.20 617 399 218 0.599
Cr—CTAB-M 2.19 617 536 81 0.223

R 3 SHA NH, 71 CTAB 2 8 3 B SRR A MR SN RIS AO3RBNFE R (1) (4L K E/ em ™)

Table 3 The assignments of vibrations of montmorillonite , NH ; and

CTAB exchanged montmorillonite heated ( Unit: Wavenumber/cm ")

- Cr— Cr— Cr— Cr— Cr— Cr—
T I A M Cr-M NH; M | CTAB-M M Cr-M NHA* -M | CTAB-M M Cr-M NHJr -M | CTAB-M
i B G4 100°C 300C
vAl, OH 3624.2 | 3624.2 | 3624.3 | 3623.9 | 3624.2 | 3624.3 | 3624.7 | 3623.7 | 3624.2 | 3625.9 | 3626.8 | 3622.7
H,0 3429.8 | 3418.2 | 3422.4 | 3432.1 | 3431.1 | 3418.9 | 3420.8 | 3441.8 | 3440.0 | 3430.3 | 3426.7 -
H,0 3248.0 | 3244.7 | 3242.3 | 3240.2 | 3234.6 | 3230.9 | 3231.7 | 3234.6 | 3240.8 3228 3226.1 -
3H,0 1639.5 | 1639.6 | 1641.0 | 1638.3 | 1641.2 | 1637.6 | 1636.4 | 1646.4 | 1641.0 | 1635.5 | 1641.0 | 1630.4
Si—O0—Si | 1038.9 | 1039.6 | 1039.1 | 1038.3 | 1039.8 | 1040.7 | 1039.4 | 1038.6 | 1036.9 | 1044.5 | 1035.4 | 1042.7
Al,OH 913.4 | 915.0 914.9 909.3 915.0 915.3 914.8 912.4 915.5 920.4 919.1 916.3
MgAIOH 846.6 | 847.0 844.9 845.9 846.7 846.6 865.7 844.5 847.4 - - 840.8
Si—O0—Sizg| 796.1 | 795.0 795.9 794.9 795.6 796.5 796.4 793.9 795.6 795.0 795.9 794.9
Si—O0—Siy| 778.0 | 778.6 780.6 778.6 777.8 777.5 778.0 778.1 777.3 777.6 780.6 778.6
CH, - - - 723.0 - - - 723.0 - - - -
- - - - - - - - 726.5 728.5 724.4 732.6
Si—O0—Si | 694.2 | 695.1 693.0 695.5 693.4 695.3 693.6 694.4 693.6 697.9 695.6 697.9
Si—0—Si | 625.4 | 624.4 624.5 625.3 626.3 626.7 626.3 625.6 622.4 - - 624.5
Si—0—Si | 521.1 | 522.1 522.5 521.7 521.6 522.0 521.5 520.4 521.1 524.9 523.5 521.7
Si—0—Si | 467.5 | 467.8 467.3 465.1 466. 1 466. 1 466.6 462.8 466.2 466.3 467.3 464.6
Si—O0—Si | 420.0 | 420.3 422.0 420.4 422.4 421.7 421.2 420.9 424.5 421.1 420.1 424.9

TS =T B R BB
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Fig. 3 The FTIR spectra of montmorillonite
including the purified, Cr’* adsorbed after
purifying, Cr** adsorbing after NH4+ and CTAB

exchanged heated
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B 1970 (55, HEL 1970 J i, i 3t4R
FE A & [ Cr(H,0)6 17" 51 Y (Zheng

% 4 ZWA NH,” #1 CTAB 2 8] 0B S A AL SRS RO IR BN A B R (B4 4/ em ™)

Table 4 The assignments of vibrations of montmorillonite , NH ; and

CTAB exchanged montmorillonite heated ( Unit: Wavenumber/cm ™)

- Cr— Cr— Cr— Cr— Cr— Cr—
TR M M N oM era | M M e erapw | M CoM NH, < | craBow
T =i 500°C 700C
VALOH | 3624.2 [ 3624.1 | 3624.3 | 3624.2 | 3630.1 | 3624.0 | 3625.4 | 3624.1 - - - -
H,0 | 3429.8 | 3418.2 | 3422.4 | 3432.1 | 3443.1 | 3418.9 | 3420.8 | 3441.8 | 3440.3 | 3445.3 | 3447.9 | 3447.5
H,0 | 3248.0 | 3244.7 | 3242.3 | 3240.2 | 3214.0 | 3220.7 | 3211.3 - - - - -
8H,0 | 1639.5 | 1639.6 | 1641.0 | 1638.3 | 1635.4 | 1634.6 | 1635.7 | 1636.2 | 1633.4 | 1633.5 | 1636.4 | 1642.4
Si—0—Si |1038.9 | 1039.6 | 1039.1 | 1038.3 | 1056.6 | 1040.7 | 1039.4 | 1038.6 | 1044.9 | 1045.5 | 1045.1 | 1042.7
ALOH | 913.4 | 915.0 | 914.9 | 909.3 | 918.3 | 930.3 | 926.8 | 930.4 - - - -
MgAIOH | 846.6 | 847.0 | 844.9 | 845.9 - 875.5 | 875.5 | 871.4 | 866.4 | 866.0 | 865.7 | 865.0
Si—0—Si | 796.1 | 795.0 | 795.9 | 794.9 | 796.8 | 798.7 | 799.4 | 799.9 | 795.6 | 796.5 | 796.4 | 796.7
Si—0—Si,y| 778.0 | 778.6 | 780.6 | 778.6 | 777.8 | 778.6 | 780.6 | 777.5 | 777.3 | 777.5 - -
- - - - 726.0 | 721.0 | 723.5 | 727.5 | 732.8 | 731.5 | 731.7 | 733.0
Si—0—Si | 694.2 | 695.1 | 693.0 | 695.5 | 693.8 | 694.3 | 693.0 | 693.4 | 693.4 | 690.8 | 691.6 | 690.6
- - - - - - - - 641.4 | 641.7 | 642.3 | 643.8
Si—0—Si | 625.4 | 624.4 | 624.5 | 625.3 - - - - - - - -
- - - - - - - - 572.3 | 570.7 | 570.5 | 558.9
Si—0—Si | 521.1 | 522.1 | 522.5 | 521.7 | 523.6 | 525.0 | 526.5 | 524.7 - - - -
- - - - - - - - 484.1 | 484.3 | 485.3 | 481.9
Si—0—Si |467..5| 467.8 | 467.3 | 465.1 | 469.1 | 469.1 | 469.3 | 467.8 - - - -
- - - - - - - - 425 | 4371 | 438.2 | 436.4
Si—0—Si | 420.0 | 420.3 | 422.0 | 420.4 | 422.4 | 422.7 | 421.2 | 426.5 - - - -

T - O B R BB



56 4

SRIERLA : Cr' " ESE B A1 P B L BB 5T

1597

R— 1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000
1000} 4384 4.395 1 500
800} 4 400
600} 1300
400} 7 [
200} 1100

1.978 i
ok
) 1-100
200k Cr-M {

_ 4.021 Cr-NH,;-M 1200

2 -400 4020 1.950

U : 1.954 : i P

%2000 .

E 4.383 4387 16%
1500} e

400
1000} 1 300
71 200
500 ]
100
ol 0
M -100
2.000 Cr-CTAB-M .
-500F 4.013 -200
1.943 1300
_1000 1 1 1 1 1 1 1 L 1 L 1 L 1 1
0 1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000
Magnetic field (T)
T T T Ll T T 1T T T T T T T
{2
el g N
i
- Jo
0 i [S8)
Cr-M : g & ] _2
i S & © 965  CrNH M
1.971 14
10k
16
15
~ 4253 1-8
= 4.255
)
Zisc 1
g 4
S0}
o |
ol _
[\%/w y 0
M 2.003 g |
&l =191 cTABM Py
-10} |
-15) 4
20F -6
4.265 |
e 4257 8
30 1 1 L 1 1 1 J L 1 1 1 1 | 1
0 1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000

Magnetic field (T)

Bl S S2fbiA NH,  CTAB 42 [l B 75 B T Cr” " il 500°C i1 riy F IR JL i it — . — B S 40l
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Wenchen,1991) . Ti{E Cr—NH4+ -M ) EPR #% _F H
BT g =2. 089 B HARAF S, {72 P55 ) BUAE ¢
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The Study of Adsorbing Site in Cr’ " -bearing Montmorillonite
—Based on the Purified, CTAB- and NH 4+ -Exchanging the Interlayer Cation Ones

ZHANG Xiaoke ,CAl Yuanfeng, PAN Yuguan
State key Laboratory of Mineral Deposits Research, School of Earth Science and Engineering, Nanjing University, Nanjing , 210046

Objective ; Montmorillonite has a good property of cation exchanging and adsorbing. According to purified
montmorillonite properties, modified samples were prepared by using NH,Cl and Hexadecyl trimethyl ammonium
Bromide ( CTAB) to exchanging the interlayer cation, respectively. Subsequently, the modified montmorillonites
were used to adsorb Cr’* ions in the chromium sulfate solution. Then, the obtained chromium bearing
montmorillonites were analyzed and tested. The techniques of testing include powder X-ray diffractometry (XRD) ,
Electron Paramagnetic Resonance ( EPR) spectrometry and Frourie Transform Infrared ( FTIR) spectrometry. The
chemical analysis of residual solution show that the CTAB effectively closed the interlayer region of montmorillonite

and hindered the Cr’* to occupy this region. However,the Cr’*

exchange occurred in NH 4+ -montmorillonite and
purified montmorillonite. Samples before and after the adsorption of FTIR spectra had significant changes occurred
These suggested that extending to the lower bands in the region of silanol and aluminols in the FTIR spectra resulted
from the adsorption mainly occurred in hexagonal cavities of TOT sheets. EPR results also suggested that even a
small amount of octahedrons or tetrahedrons.

Methods: We used purified montmorillonites and modified montmorillonites to adsorb Cr’* + ions in the
chromium sulfate solution (0. 1mol/L) , modified samples were prepared by using NH,Cl and Hexadecyl trimethyl
ammonium Bromide ( CTAB) to exchanging the interlayer cation. The techniques of testing include powder X-ray
diffractometry ( XRD ) , Electron Paramagnetic Resonance ( EPR) spectrometry and Frourie Transform Infrared
(FTIR) spectrometry were used to study the obtained chromium bearing montmorillonites.

Results: The results show before Cr-adorbsorption, the CTAB and NH 4+ ions were used to exchange the
interlayer cations and the 001 diffraction line shifts from 1. 54nm to 2. 28 and 1. 25nm, respectively. After Cr-
absorption ,001 reflection of no exchanged and NH** -exchanged to 1. 55nm , the one of CTAB-exchanged kept stead
at 2.28 nm. These may suggest that the Cr’* can not exchange the CTAB and may be present the surface of the
montmorillonite grains or into the hexagonal cavities of TOT sheets. In first derivative EPR spectra , the intensity of
peak centered at g =2.00 increased with the amount of Cr-adsorbed at room temperature. Very slight increase for
Cr—CTAB-M and one weak peak at g =1.98 in second derivative spectra,huge increase for Cr-M and Cr—NH4+ -
M. It may suggest that the g = 1. 97 peak resulted from the [ Cr(6H,0)]”" ions in interlayer space or Cr’" in
octahedral sheets.

Conclusions : Heating can impulse the Cr’" entering the hexagonal cavities and then octahedral sites. Cr’*
can exchange the interlayer NH 4+ ions, but cannot exchange the CTAB ions. Hence,the CTAB cations protected the
interlay regions when the Cr'* adsorbing. It encouraged the Cr’* enter into either hexagonal cavities or octahedral
sites.

Keywords : Montmorillonite ; Hexadecyl trimethyl ammonium Bromide ; Hexagonal cavities of TOT sheets
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