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Abstract— Chromium oxide, amounting to about 40% of the total corrosion oxides formed within the primary
coolant system of Pressurized Water Reactor, can be removed by an oxidative dissolution. The study of dissolution
reaction of chromium}ll) oxide was carried out with a stirred batch-type dissolver under constant concentration and
temperature of bulk phase during the reaction using relatively small amount of chromium{lil) oxide particles and dilute
nitric acid/permanganate solution.

An unreacted-core shrinking model with ash diffusion control was found to predict the dissolution behaviour of
chromium(Jll) oxide particles satisfactorily in the experimental error range. Overall dissolution reaction rate constant of
the above model, K, being inversely proportional to the bulk phase MnO; concentration while being proportional to
hydrogen ion concentration and temperature, was expressed by the following experimental correlation within the ex-
perimental range.
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Fig. 1. Effect of agitation speeds on the dissolv-
ed fraction change.
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Fig. 2. Scanning electron micrographs.
(a) feed(x1000)
(b) partially reacted particles(x1000)

Fig. 3. Scanning electron micrographs of partial-
ly reacted particles(x1000).
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Fig. 5. (a) Scanning electron micrograph of par-
tially reacted particles (x500)
(b) EDAX dot map of manganese compo-
nent (white dot)
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Fig. 9. Effect of KMnO, concentration on the
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Fig. 11. Relationship between dissolved fraction
and reaction time according to unreact-
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ion controlling.
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NOMENCLATURE
C : Concentration of fluid reactant (mol/1)
De : Effective diffusivity of fluid reactant in ash layer
(cm?/min)
K : Overall reaction rate constant in equation (7)
(min™)

Kc : Surface chemical rate constant (min™)

K, : Pore diffusion rate constant (min™')

K : Diffusion rate constant across fluid film (min™")
R : Particle radius (cm)

T : Reaction temperature (K)

X . Fractional conversion of solid reactant

a : Stoichiometric factor (moles fluid reac-
tant/mole of solid reactant)

km : Mass transfer coefficient across fluid film

(cm/min)

ks : Reaction rate constant based on surface
(cm/min})

n : Constant in equation (7)

t  : Reaction time (min)

os : Molar density of solid reactant (moles solid
reactant/cm? solid)
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