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Overview

 Brief Background

 Deriving an Empirical Illitization Expression

 Sensitivity analysis for [K+], Ea , and Temperature



Spent Fuel and 
Waste Science and
Technology

Smectite to Illite Tranistion
(low surface charge to high 
surface charge)
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https://www.researchgate.net/publication/301490033_Stable_isotope_constraints_on_the_origin_of_ka
olin_deposits_from_Variscan_granitoids_of_Galicia_NW_Spain/figures?lo=1
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Seems like a simple process, yet 
there are some discrepancies 
w.r.t. kinetics

May 24, 2017 SFWST WG Meeting 2017 4

The results of such an 
assessment are that there 
are about as many kinetic 
values deduced from 
experiments as there are 
experiments. [!!!]
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Howard and Roy, 1985

 Highlights

– High T(>200 ºC) and Low T (150 ºC) 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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Meunier et al. 2000 – Vermiculite 
as an intermediary between I-S
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Sensitivity of [K+], Ea, and T
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∆ ~ ƒ(T)
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Sensitivity of [K+], Ea, and T
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∆ ~ ƒ(Ea)

∆ ~ ƒ([K+])
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