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Abstract

In hydrothermal reaction tests, smectite-to-illite conversion was identified using a domestic
bentonite which is favorably considered as a buffer material, and its dependency on various
hydrothermal conditions was investigated. The analysis results of the XRD and Si concentration
indicated that the smectite-to-illite conversion was a major process of bentonite alteration under
the hydrothermal conditions. The temperature, potassium concentration in solution, and pH
were observed to significantly affect the smectite-to illite conversion. A model of conversion
reaction rate was suggested to evaluate the long-term stability of smectite composing a major
constituent of bentonitic buffer. It was expected from the evaluation results that the smectite
would keep its integrity for very long disposal time under a normal condition, whileas it might be
converted to illite by 50 percent after over 5 x10° year of disposal time under a conservative

condition and consequently lose its swelling capacity as a buffer material of a repository.
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£1, XRFE B¢ 22|29 BBz (%)

SiOz | Al20s | Fe2Os| TiOz | CaO | MgO | MnO | Na2O | KO | P:0s | LO | Total
582111831 785 091 | 015 3.19| 0.04 | 331 | 0.21 | 0.10 | 749 |99.75
# 2. FA) ERYEY|ES] 224 (structural formuls).

Tetrahedral Octahedral Total cations| Inter, | lattice charge CEC
Oct. charge {meq/100g)

Si* | AP | AP | Fe* | Mg” Oct. | Total

777 023 | 266 | 0.70 | 0.64 3.99 090 | 064 | 0.86 96.5

E3lgon, Fx4 (structural formula)= o}&-3%

ximd

(Na, Ca)ogr(Alzes Fe*'o70 Mgoss)

(Sizzs Alo23)Ou(OH)4

T,

BRI YolEe £7d W& P{x £H&
A, CaCl9} NaClZE X @A AA Erdzy}
O]E CAM (Ca-¥ 3} E2dZ1}o]E)3} NAM (Na-E

3} B2 Y20 E)E AMRaHSI)

I T i ¥ T f T
10 2 £ 40

a9 3. iEl|ER A ErPRlo|E9) XRD W,

39 4. A ERY2Yo|EQ] SEM AR,
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%3 27| 4 HSXES Y5 (%) WY (WS8N: 05 M
KC189),

§hgAIZH AEE (%) |
(day) 90 ¢ 140 °c 200 ‘c
3 12.7 13.4 206
7 10.7 12.7 255
15 10.7 12.0 338
28 115 13.8 35.7
50 110 12.7 38.7
(#3) 27) 29elo]E A9 F&%: 58
90T -m-140C —4-20T
600 +
160

a9 10, Z =0 it o 3 Ayl H=-vhgX|7te] W4
(‘;(gl)%@lel BZE 05 M YEI8L K2 ©E 47}

==

| F A7ty = dales 19 1090 B=AIF)
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Aol HskE B4t &, A5 15Y 5 A7l 5=
7} wEA SRt O 32 ol = Sk 3
AE B}, o]AL2 Huang and Pevear{12]0] A3t
g A 1 SA A v ZARAE A B2 &
g7 Lol 2 @AM F2 2dElo]Ee
zto|Estel] ofa] doju}r] miiEel Aoz wdEn)
T, 23 109 W2 Ee 28U o] ukg-AlTholA
K 7% @& delylsxe] H3lE Hel Aoz,
2dglo| Eo] drtolEdlE K w7t 7SS
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30 | o
= 2 el
= F
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S 5 40t
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w w
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0 N N 0
50 100 150 200 250 4 6 8 10 12 14
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39 11. Bg=e] iRt =9 Y3 39 13, oo tigh A% e 93
100
50
80 L
40 I —~
(R=0) 2 ol
® R=0 £
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g 2wl
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o .
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K+ Concentration (mol/L)

38 12, Ba=o] ¥ K= FF.
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A WEYGo|E SFAe) F 183 riAle
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3% 15. YIEUOIE A5Ale] A7) tiFt KesES] 9T,

= «7=100 oC - =T=150 oC - «T=2000C
1.0
. Aen o o . ..___\‘
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a4 16. HIEYO|E g3 el A7 gl R 2= T
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= = «Normal - «Conservative
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c *
9 Y
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® i
B i3
Q 04 Y
[ " -
kY
’ \
0.2
0.0 ) . )
1.00E+00 1.00E+02 1.00E+04 1.00E+06
Time, year

27 17, gixd 9 BeA 23049 HEL|E 349
371334,

o3

2 2L 2% 120C, K5 % 1000 ppm o & A A3}
Aok, o] o Ha4Agl 2% 120CE WEVS|ET 1
2o =2HAE W FHEP dojue HrLER
FAL, Kees WEYCIE 9 J&2F 79 44
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phillosilicate2 HE ¢} K €&-& 183+ 1000
ppm e 2 A Het, ABHE 28 170 BAIFY
o}, o] ZRelA B el Zo|, Az AgM = =
A gLV E W 2uEte| Eo] vl ESFL A
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HAzA 9 BEEHE FET F IS AT+
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£ ) Na-Es} FAl=EtolE w0l H, WEte]
Eo ¥ T4BEL 2utole] detolEzE ¥
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% 1000 ppm)ellAE= ¢ 5x10°d AR YL o ME
UolE ZAE FASH 2dElo]E 9] 50 % o4
o] defolER AP = o] YY) 75 FAT AL
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