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Spent Fuel and Smedctite to lllite Tranistion
Waste Science and  (Jow surface charge to high
Technology surface charge)
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Spent Fuel and

Seems like a simple process, yet

Waste Science and  there are some discrepancies

Technology w.r.t. kinetics

Clay Minerals (1998) 33, 187-196

The reactivity of bentonites: a review.
An application to clay barrier stability
for nuclear waste storage
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ABSTRACT: The thermal stability of bentonites is of particular interest for containment barricrs in
nuclear waste storage facilities. The kinetics of smectite reactions have been investigated under

ave been varied in these experiments. The results of such an assessment are that there are about as
many kinetic values deduced from experiments as there are experiments.

Experiments using natural bentonite to study the smectite-to-illite conversion have been
interpreted as a progressive transformation of montmorillonite to illite. It is highly probable that
the initial reaction product is not illite but a high-charge beidellite + saponite + quartz mineral
assemblage which gives, then, beidellite-mica interstratified mixed-layer minerals. These
experimental reactions are noticeably different from those of diagenesis, being closer to reactions

in hydrothermal systems.
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The results of such an
assessment are that there
are about as many kinetic
values deduced from
experiments as there are
experiments. [!!!]




Spent Fuel and

Waste Scienceand  Howard and Roy, 1985
Technology

B Highlights
— High T(>200 °C) and Low T (150 °C) mechanisms? Al re-precipiataion at High T
— Low T diffusion controlled process? Doesn'’t fit mechanisms
— Activation energies much lower than other studies (sol'n composition)
— Water: clay ratio
— Surface area?
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Spent Fuel and Meunier et al. 2000 — Vermiculite
Waste Science and

Technology as an intermediary between I-S
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Spent Fuel and
Waste Science and

Technology
as Eq
m = [K*]-S&-A- exp(—ﬁ)
m S=1
_as

= [K*]-4-exp (- 37)

B —[dS=[K"]-A fexp(—i—;) dt

O S=—[K+]-A-exp(—§—;)t+6

B @ t=0, S=1-> C=1

O S=1—[K+]-A-exp(—£—"T‘)t
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Spent Fuel and

Waste Scienceand  Sensitivity of [K*], E,, and T
Technology
[K'] = 0.01M
1 ‘\‘ - = =
(175 deg C | | \
0.8 " 'i' ‘ ...... |
2 \ *
E 0.6 : 1
E 25 degE; C
v 0.4
E3= 20 kcal E
----- E3= 25 keal
- —Ea = 28 kcal
w* 1w* 1 10 1t 10® 10° 10" 10" 0™

Time (days) l—bA ~ f(T)

May 24, 2017 SFWST WG Meeting 2017



Spent Fuel and

Waste Science and  Sensitivity of [K*], E_, and T
Technology
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Technology
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