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Abstract: China plans to construct a high-level radioactive waste geological repository using
bentonite as backfilling material. It is great significance for understanding the effect of
colloid on the sorption, diffusion and migration behavior of key radio nuclides in the near
field of the repository that effectively extract bentonite colloids formed in the groundwater at
the repository condition and measure the various physical and chemical parameters. In this
paper, analysis of undisturbed Gaomiaozi bentonite by X-ray diffraction and X-ray fluores-
cence shows that the content of montmorillonite is about 52% and the main elements are Si
and Al. A simplified and optimized soil colloid extraction method was set up. This method
was used to extract bentonite colloids and to examine the properties of colloids. Our experi-

mental results indicate that ultrasonic oscillation or boil up dispersion method can obtain ben-
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tonite colloids of about 100 nm in a shorter time and with better monodispersity. The zeta

potential of the colloids are greater than — 60 mV suggesting good stability. Analysis by

energy dispersive X-ray spectroscopy shows that the main component of the colloids is SiO,.
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Table 1  Fitting mineral components of GMZ bentonite
4 (Mineral) w/ % "4 (Mineral) w/ %
EJREl 52 WREENS 7
(Montmorillonite) (Cristobalite)
132 (Quartz) 20 WA A7 (Microcline) 5
BH A (Albite) 16
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Table 2 Fraction of main constituent elements of GMZ bentonite

1&& % (Compound) w/ % JG % (Elements) w/ % 1&4& % (Compound) w/ % JG % (Elements) w/ %

SiO; 61.1 Si 28.53 K,0O 0. 38 K 0.32

Al O3 13.3 Al 7.04 TiO: 0.08 Ti 0. 05

MgO 3. 46 Mg 2.09 SrO 0.04 Sr 0.03

Fe, O3 2.32 Fe 1.62 MnO 0.03 Mn 0.02

Na, O 1.56 Na 1.16 BaO, 0.02 Ba 0.02

CaO 0. 84 Ca 0. 60 16. 87 %V
7 (Note) : 1) 5&%k i (Ignition loss)
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Table 3 Polydispersive index, particle size, and processing time of first batch experiments

12 0 S AL B4 W (Soaking

in sodium chloride solution)

RN

IRk

(Ultrasonic oscillating)

S HE
(Boiling and heating)

(Processing methods)

PD.1 d/nm t/h PD. 1 d/nm t/h PD. 1 d/nm t/h

B0 7% (Centrifugation) 0. 484 256.5 24.5 0. 342 132. 1 1 0. 382 123.0 1.5
TR 122 (Sedimentation) 2.432 155.5 48 0. 420 198. 9 24.5 0. 404 152.2 25
i & ¥ (Filtration) 23.191 - 24.5 5. 580 72.3 1 4. 475 100. 9 1.5

7 (Note) : &/ PD. T Al d 1980 R = WA 25000 2 8508 1) F- 34 {6 ( The data of PD. 1 and d in the table are averages of three effective

measurement data)

F4OE2HRIEK TS

Table 4 Measurement results of second batch experiments

Jiz v A+ Ak B Ty 9 zeta HLV] 1, 7 % (Conductivity) /
No. V/mL PD. 1 d/nm
(Bentonite mass) /g (Pretreatment method) (Potential) /mV (mS+cm )

1 2.469 2 200 HHE IR 30 min 0.338 151.7 —63.7 0.074
(Ultrasonic oscillating for 30 min)

2 2. 469 2 200 WA PR 30 min 0. 297 134. 0 —64.2 0.074
(Ultrasonic oscillating for 30 min)

3 2.050 5 200 WL h 0. 399 113. 2 —63.9 0. 084

(Boiling and heating for 1 h)
4 2.050 5 200 WAL h 0. 384 115.9 —70.4 0.081

(Boiling and heating for 1 h)

7 (Notes) : 3BT 0 85,085 5434 10 000 r/min, &0 10 min, 2 X (Processing method is centrifugation (10 000 r/min, 10 min, twice))
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Fig. 3 SEM images of sample of first and second batch experiments
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Table 5 Quantitative elementary analysis results of GMZ bentonite colloids

JC % (Elements) w/ % J5 - I ( Atomic ratio) /% i B (Net intensity) %2 (Error) /%
C 3.93 8. 47 7.52 19.91
O 4.23 6. 85 21.58 11.75
Si 91. 84 84. 68 304.19 6.53
3oz FWY L TR A R v Ok B Sy B R HE AT B0
=A

X 2 i [l ECRE R i 5 9 A Y AL
AR WO ik AT T A A Bl 3 O O
SEM 45 R AE T B bW AL 1 A 6] J5 1 19 312 ORI
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