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Fig.1 Schematic diagram of static adsorption experiment.
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Fig.2 Curve of pressure in adsorption unit (a) and adsorption
amount of NaF (b) vs. time.
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Fig.3 Effect of initial pressure on the adsorption amount of
NaF adsorbent.

120

100

g./ mg MoFgg™' NaF
D =
(=} (=}

N
(=1

20

1 " 1 " 1

0 2.66 5.32 7.98 10.64

P./10° Pa

4 NaF %} MoF I P i 2
Fig.4 Adsorption isotherm for the sorption of MoF onto NaF
adsorbent.
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Table 1 Fitting results of adsorption isotherm model at different temperature.
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Adsorption Temperature / °C  Equation of linear regression Model parameters

isotherm models b O R?

Langmuir 80 P./0.=0.008 7 p.+0.115 3 0.075 4 114 0.99
100 P./0.=0.007 7 p,+0.046 5 0.1655 129 0.99

K n R?

Freundlich 80 Ing.=0.524 1In p, +2.527 8 12.5259 1.908 0.92

100 Inq.=0.476 2In p, +3.114 7 22.526 6 2.099 0.84
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Fig.5 Curve of temperature vs. equilibrium adsorption
capacity.
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Table 2 Fitting results of adsorption kinetics model under different temperature.

T/°C #E—%B ¥R it & VALK g i TURL N 3 BT 72
Pseudo-first-order kinetics Pseudo-second-order kinetics Intra-particle diffusion kinetics
K,/ min" R? K,/ g'mg '“min’ h,/mg-g min"' R K,/ mg-g 'min"? R?
50 0.0122 0.93 0.000 31 0.7419 0.95 2.285 0.99
80 0.012 4 0.95 0.000 15 1.457 8 0.97 4.601 0.99
100 0.021 6 0.96 0.000 30 32031 0.99 5.575 0.98
120 0.030 4 0.92 0.000 48 4.0802 0.97 3.188 0.96
150 0.022 4 0.93 0.000 56 1.983 6 0.97 2.56 0.99
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Fig.6 Adsorption kinetics curves at different temperature (a), pseudo-first-order kinetics (b), pseudo-second-order kinetics (¢) and
intra-particle diffusion kinetics (d) for the adsorption.
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Adsorption equilibrium and kinetics of molybdenum hexafluoride on sodium fluoride
adsorbent

CHENG Zhiqialngl’2 LI Yangjuanl’2 ZHANG Guoxin'? ZHANG Hualnqil’2 LI Sasa’
DOU Qiang'? LONG Dewu'” WU Guozhong'? LI Qingnuan'?
1(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)
2(Key Laboratory of Nuclear Radiation and Nuclear Technology, Chinese Academy of Sciences, Shanghai 201800, China)
3(Shanghai University, Shanghai 201800, China)

Abstract Background: The fluoride volatility process has been developed to recover uranium from spent nuclear
fuel. And the fluoride adsorption and desorption technique is usually applied to the purification of UFg in the fluoride
volatility process. Purpose: This study aims to investigate the adsorption mechanism of MoFy on NaF adsorbent.
Methods: The adsorption equilibrium and kinetics of MoFs on NaF adsorbent at different temperatures and initial
MoFg pressure were experimentally studied by using statistic adsorption equipment. Langmuir adsorption model and
adsorption kinetics model were applied to analyse experimental data. Results: The adsorption rate and equilibrium
adsorption capacity of MoFs on NaF adsorbent increased with the temperature increasing from 50 °C to 100 °C, and
the adsorption capacity was 115 mg MoFsg ' NaF at 100 °C.The experimental data were fitted by
pseudo-second-order kinetics as well as Langmuir adsorption model. Conclusion: The adsorption of MoFgon NaF
adsorbent was monolayer adsorption according to Langmuir adsorption model, and was controlled by diffusion of
MoFj inside NaF adsorbent which was not the unique rate-determining step, though.

Key words NaF adsorbent, Gaseous fluoride, Adsorption isotherm, Adsorption kinetics, Intra-particle diffusion
CLC TL99
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