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Abstract : HF purification performance of an ion exchange membrane(IEM) was
evaluated with 0.5% HF spiked with 10ppb of Fe, Ni and Cu nitrates. The results show
that after less than five turnovers through an IEM, the metallic impurity concentration
drops below 1ppb. The decrease rate can be fitted to a model assuming the ex-
perimental tanks to be continuously stirred tank reaction and that the metallic impurity
concentration after the IEM is a function of the single-pass purification efficiency of the
membrane, the concentration before purification, and the metals desorbed from the IEM.
The Concentrationi after purification was investigated up to a cumulative Fe loading of
300ppb in the 23 liter recirculated loop. It increases linearly vs. cumulative loading and
can be explained by the Langmuir theory resulting in a purification efficiency at the
equilibrium of close to 99.5% in this loading regime.
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Scheme 1. General production flow chart.
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Fig. 1. Schematic drawing of the setup in
which the purifier was tested.
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Table 1. The Concentration of Extractable So-
lution from the Purifier
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Purifierl

HE through (DL 071 <DL
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Fig. 2. This present metal concentration of
the system to bath turnovers.
At t=0, the system is contaminated.
At t=60, the purifier is activated.
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Fig. 4. Schematic drawing of the model used
to characterize the system. V; and V;
are the volume of tank 1 and 2
respectively,
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List of Symbol

> number of adsorption sites per cm’ on

the purifier [cm™]

‘ratio of the adsorption and desorption

constant [cm®/atom]

: concentration of feed of the first tank

[atom/cm®]

: concentration in the first tank [atom/
cm®]

: concentration in the second tank [atom/
cm®]
‘term to account for the background

concentration [atom/cm’]

. equilibrium concentration between puri-

fier and liquid [atom/cm’] -

" initial spiking level in the system [atom

/em’]

- surface concentration on the purifier

[atom/cm?®]

. single pass efficiency of purifier
: eigenvalue of the system of differential

equations

. eigenvalue of the system of differential

equations

. equilibrium purification efficiency

: flow rate through the pump [liter/s]
- area of the purifier [cm®]

: turn over time of tank 1 [sec]

: turn over time of tank 2 [sec]

: volume of solution [cm®]

: volume of the first tank [cm®]

: volume of the second tank [cm®]
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