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Fig.2 XRD spectra of sodium bentonite after 120°C thermal
aging
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Fig.3 XRD spectra of sodium bentonite after 150°C thermal
aging
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Fig.4 XRD spectra of sodium bentonite after 180°C thermal
aging
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Fig.5 XRD spectra of sodium bentonite after y-irradiation

Table 1 The results of quantitative analysis after y-irradiation

No. Condition / kGy 20 d/nm Height Area(al) FWHM XS/mm
1 Nothing 7.074 1.24858 7401 139996 0.551 15.8
2 1000 7.053 1.25229 6792 150639 0.625 13.7
3 2000 7.121 1.24032 11953 256797 0.624 13.7
4 3000 7.085 1.24667 7075 143192 0.594 14.5
5 4000 7.065 1.25024 7232 145629 0.587 14.7
6 5000 7.098 1.24433 7778 160334 0.590 14.6
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Fig.6 XRD spectra of sodium bentonite after 1000 kGy y
-irradiation and 120°C thermal aging
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Fig.7 XRD spectra of sodium bentonite after 5000 kGy y
-irradiation and 180°C thermal aging
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Table 2 The results of quantitative analysis after y-irradiation and thermal aging

No. Condition 20 d/nm Height Area(al) FWHM XS /nm
1 Nothing 7.074 1.24858 7401 139996 0.551 15.8

2 1000 kGy 7.053 1.25229 6792 150639 0.625 13.7

3 1000kGy 120°C6000h 7.131 1.23869 4318 106839 0.726 11.6

4 1000kGy 120°C9000h 7.618 1.15953 1271 50230 1.367 6.0

5 1000kGy 180°C9000h 7.370 1.19849 624 29148 1.454 5.6

6 5000kGy 7.098 1.24433 7778 160334 0.590 14.6

7 5000kGy 120°C6000h 7.084 1.24676 5492 115264 0.592 14.6

8 5000kGy 120°C9000h 7.339 1.20363 2487 94680 1.208 6.8

9 5000kGy 180°C9000h 7.315 1.20745 711 32151 1.407 5.8
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Table 4 The results of STA about sodium bentonite after
y-irradiation

Fig.8 DSC profiles of sodium bentonite after 180°C thermal

aging

Table 3 The results of STA about sodium bentonite after

thermal aging

No.  Condition The 2 endo- The 3™ endo-
thermic peak thermic peak
temperature/ ‘C temperature/ ‘C

1 Nothing 680.5 877.1

2 120°C 3000h 684.9 880.6

3 120°C 6000h 683.9 881.6

4 120°C 9000h 684.9 883.2

5 150°C 3000h 682.7 880.6

6 150°C 6000h 686.9 883.6

7 150°C 9000h 685.6 881.7

8 180°C 3000h 684.9 880.6

9 180°C 6000h 684.9 880.6

10 180°C 9000h 682.9 881.6

No. Condition The 2% endo- The 3™ endo-
thermic peak thermic  peak
temperature/'C temperature/‘C

1 Nothing 680.5 877.1

2 y1000kGy  685.6 884.1

3 v 2000 kGy 683.8 883.2

4 y3000kGy  697.9 890.6

5 v 4000 kGy 678.7 880.6

6 v 5000 kGy 682.7 883.1
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Fig.9 DSC profiles of sodium bentonite after 3000 kGy
y-irradiation and 180°C thermal aging

Table 5 The results of STA about sodium bentonite after
v-irradiation and thermal aging

No.  Condition The 2 The 3
endother-  endother-
mic peak mic peak
tempera- tempera-
ture/'C ture/'C

1 Nothing 680.5 877.1

2 1000 kGy, 120°C 3000h 696.6 887.5

3 1000 kGy, 120°C 6000h 698.8 887.9

4 1000 kGy, 120°C 9000h 704.6 892.3

5 1000 kGy, 150°C 3000h 696.9 887.4

6 1000 kGy, 150°C 6000h 702.3 892.0

7 1000 kGy, 150°C 9000h 706.8 8933

8 1000 kGy, 180°C 3000h 692.2 887.6

9 1000 kGy, 180°C 6000h 707.4 894.5

10 1000 kGy, 180°C 9000h 705.5 892.8

11 3000 kGy, 120°C 3000h 697.0 886.7

12 3000 kGy, 120°C 6000h 703.2 894.0

13 3000 kGy, 120°C 9000h 704.3 892.8

14 3000 kGy, 150°C 3000h 698.7 887.9

15 3000 kGy, 150°C 6000h 702.3 892.6

16 3000 kGy, 150°C 9000h 708.4 893.6

17 3000 kGy, 180°C 3000h 695.5 886.6

18 3000 kGy, 180°C 6000h 682.7 885.1

19 3000 kGy, 180°C 9000h 707.3 892.8

20 5000 kGy, 120°C 3000h 699.3 887.9

21 5000 kGy, 120°C 6000h 702.8 892.4

22 5000 kGy, 120°C 9000h 702.7 893.7

23 5000 kGy, 150°C 3000h 695.4 887.5

24 5000 kGy, 150°C 6000h 705.0 894.0

25 5000 kGy, 150°C 9000h 704.3 893.3

26 5000 kGy, 180°C 3000h 695.0 887.9

27 5000 kGy, 180°C 6000h 704.9 892.9

28 5000 kGy, 180°C 9000h 703.9 895.0
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A Preliminary study on the influences of thermal and y-rays irradiation aging on

modified sodium bentonite

LIANG Dong' LIU Wei""? YANG Zhongtian' YANG Weibing'

SUN Qinghong '

!(CNNC Key Laboratory on Geological Disposal of High-level Radioactive Waste; China Institute for Radiation Protection,
Taiyuan 030006, China)

2(School of nuclear science and technology, Lanzhou University, Lanzhou 730000, China)

ABSTRACT Taking modified sodium bentonite, from Gaomiaozi, Inner Mongolia, as research object, the thermal

aging, y-rays irradiation aging, and radiation-thermal sequential aging were investigated by X-rays diffractometer and

STA, separately. The corresponding effects on the property and microstructure of modified sodium bentonite demon-

strate that the impact of either thermal aging or y-rays irradiation aging is limited. However, the effect induced by ra-

diation-thermal sequential aging is significant. After 1000 kGy y-rays irradiation and thermal-aging for 9000 h at

120°C, montmorillonites have turned into illites; furthermore, crystal cells also have decreased from 15.8 nm to 6.0 nm

or so in length. Therefore the thermal and y-rays irradiation impacts should be considered in future research work.

KEYWORDS Geological disposal, Buffer material, Modified Na-bentonite, Thermal-aging, y-rays irradiation aging,

Radiation-thermal sequential aging
CLC P642, P579, TU473
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