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Abstract: In this paper, interaction between GMZ Na-bentonite sampled from Xinghe coun-
ty, Inner Mongolia and Beishan BS05 groundwater of Gansu Province was carried out in
glove box under ambient temperature and low-oxygen whose concentration was less than
0. 005%, condition for about 1 year. The variation characteristics of pH and Eh of bentonite-
groundwater system with time were investigated. The concentrations of key cations in liquid
were obtained. Chemical composition, exchangeable cations and chemical composition of
bentonite after reaction were determined. At mean time, the structure of bentonite was anal-
ysised using Raman spectrometer. The results show that bentonite-groundwater system can
maintain a relatively stable state in experimental condition and time range.
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Table 1 Cation exchange capacity(CEC) and exchangeable cations of GMZ Na-bentonite

10 2 A 24 fA B F 28 1t/ (mmol « g 1)

10~% CEC/ .
1 1 [DREEZ
(mmol « g~ 1) K Na* 7(?5—’ ! 7Mg2 ‘
77.06 0.55 37.52 23.18 10. 17 1. 14

F 2 R TR 2 AL RS

Table 2 Chemical composition of GMZ Na-bentonite

K3 T RN I L 00 R )

Table 3 Mineral composition of GMZ Na-bentonite

A5 o3 w/% A5 o3 w/ %
SiO, 65. 04 K,O 0.71
AL O; 14.15 MnO 0.02
Fe, O; 2. 63 TiO, 0.12
MgO 3.15 P,0; 0.02
CaO 1. 06 FeO 0.29
Na,O 1.75 pede it 11. 06

UR/) %y w/ % U7} % w/%

g 1.7 S A 75. 4
el 4.3 el Lret 0.8
P 7.3 i A 0.5

AT G L DX Al O P AL A 1Y
PR X BHC BSOS SR AL T K A E ST
Xt g HAL 2N FIAFE 4. di 3k 4 APl %R



34 206 45 < v ek B2 b 5 G L R K R AR R 299

KFEZE TN Na' A%, Cl - SO,-Na,
pH=7.2,Eh=43 mV,
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Table 4 Chemical composition

of Beishan BS05 groundwater in Gansu province

sy p/(mg s LY || AB=E o/(mg + L71)

Na* 608 ARt 0.111

K 3.8 F 1.4
CaZ*t 90. 2 Cl- 621
Mg?* 18.5 NO; 13.8

gt 9.1 S()’ff 591

> Fe 0.032 HCO3 136
O
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Fig.1 pH value versus time in system

of bentonite and Beishan groundwater
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Fig. 2 Eh value versus time in system

of bentonite and Beishan groundwater
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Fig. 3 Concentration of key ions in liquid versus time

A E R AR R A (1) Na© & 6 11
T i T2 A7 AT 58 # Na ™ 56 1L 1R 7K 19 Na-
Ca 28 (2 i 20 (8)) . Na-Mg 284 (2 i 20 (9)) |
Na-K 224 (2 i 2 (10)) F1 Na-H 3¢ # (2 hj 2
(2) 3302 WA Ca™ WALt 7 A
VS il A Na-Ca 3¢ 48 3 W) £ 1 35 B J7 1 A1 5 i
RREMET 21 Ca®" TS A A 284 Na™ 5t
i R 7K % A2 9 Na-Ca 22 e W) 76 75 A8 35 H0 Y
Ca”" ,l FHl A Ca™" F = WAL, B i Na-Ca
S A AR 5 (3) WA Mg® " & AR



34 206 45 < v ek B2 b 5 G L R K R AR R 301

EHTFEMR AT H Na® 5461l F ok &4 19
Na-Mg 3¢t ; (4) K™ e L EdmiK A
I 205 (5) BB 1 1 09 i 28 D) 32 By
2NaX + Ca*" == CaX, + 2Na" (8)
2NaX + Mg —— MgX, + 2Na*  (9)
NaX + K" —= KX + Na~ (10)
2.4 [ e RERE R I B L HFAE

JE R U FR R G RS 0 o B AR 3 2R X
T 5 B 2 N SRR B 0 BT - M RE E AT A

Bro AT ASHe B B 43 A I 45 R T 4,

)

100

é

N
=3
T

10°A 2 e PH B F A &/ (mmol * g
[3*] >
(=) o

i

I je)/ H
B — CEC.@ —E(K"),A—E(Na"),
V*E(%Ca”),{*lf(%Mgz’)
& 4 J2 i AT AZ e P B B R ] 9 28 b

Fig. 4 Exchangeable cations in bentonite versus time
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Table 5 Time-variation of chemical composition of bentonite
E Fi Bt 1]/ w/%
H Sl()z Alz()g Fez ()5 Mg() Cd() Naz () Kz() Mn() Tl()z Pg ()', FC() %9{%
1 63. 34 13.78 2.47 2.96 1.22 1.61 0.736 0.023 0.133 0. 044 0. 38 13.32
2 63.43 13.76 2. 44 2.99 1.22 1.53 0.722 0.023 0.131 0. 040 0.35 13.38
3 62.93 13.74 2.47 3.03 1.21 1. 65 0.712 0.024 0.135 0.042 0. 34 13.72
4 63.78 13.76 2.48 2.97 1.18 1.76 0.739 0.024 0.138 0. 044 0. 37 12.79
5 63.52 13.73 2.47 2.91 1. 16 1.78 0.798 0.022 0. 145 0.041 0.59 12. 89
6 63.65 13.70 2.48 2. 87 1. 16 1.75 0.814 0.022 0.144 0.047 0. 54 12. 96
7 63. 83 13.82 2.48 2. 86 1. 15 1.78 0. 825 0.024 0. 144 0.044 0.57 12. 49
8 63.48 13.77 2.48 2. 88 1.13 1.77 0. 829 0.023 0.149 0.042 0. 38 13.17
9 63. 06 13.79 2.53 2. 86 1.08 1.73 0.873 0.032 0.116 0.042 0.43 13.63
10 64. 24 13.79 2.48 2.85 1.12 1.76 0. 885 0.023 0.147 0.046 0.51 12.28
11 64.33 13.71 2. 44 2.83 1.17 1.74 0. 846 0.025 0. 145 0.046 0.53 12. 34
12 64.28 13.72 2. 44 2.85 1. 16 1.78 0. 855 0.024 0.148 0.046 0.52 12. 32
r 1000
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Fig. 5 Raman spectra comparison of bentonite before(a) and after(b) reacting with Beishan groundwater
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