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Abstract [ Objective| Perfluorooctanoic acid (PFOA) is the most widely produced and distributed perfluorinated compound with
the characteristics of persistence, difficulty in degradation and bioaccumulation. As a typical emerging pollutant, PFOA poses a huge
threat to water security and drinking water health. Traditional removal method mainly rely on the adsorption of activated carbon in
drinking water treatment processes. However, when activated carbon is used for a long time, its removal effect on pollutants decreases.
Therefore, it is urgent to study the changes in the properties and structure of activated carbon after hot steam regeneration and the
removal characteristics of superheated steam regenerated activated carbon on PFOA. [ Methods | The activated carbon was

regenerated by superheated steam. The changes of activated carbon before and after superheated steam regeneration were characterized
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by scanning electron microscopy (SEM) , specific surface area test method ( BET), Boehm titration method and Fourier transform
infrared spectroscopy (FT-IR). The adsorption capacity and kinetics of activated carbon on PFOA under different conditions were
studied, and the removal effect of superheated steam regenerated activated carbon on PFOA was evaluated. [ Results |  The result
showed that the average pore size of activated carbon increased under different regeneration temperature conditions, and the total pore
volume and specific surface area increased; the number of basic groups on the surface of regenerated activated carbon increased, while
the number of oxygen-containing acidic functional groups decreased. When the PFOA mass concentration was 10. 0 mg/L, the amount
of regenerated activated carbon was 4.0 g/L, and the temperature was 30 °C, the adsorption rate could reach 96. 9% after 24 hours of
reaction, and the residual PFOA mass concentration was 0. 31 mg/L. Under the same conditions, the removal rate of PFOA by the
original carbon was only 29. 7%. The isothermal adsorption process of PFOA by regenerated activated carbon was more consistent with
the Langmuir model, while the adsorption kinetics data was more consistent with the pseudo-second-order kinetic model. [ Conclusion ]

The adsorption performance of activated carbon can be improved after hot steam regeneration, and the removal capacity of PFOA can be

effectively improved.

Keywords activated carbon perfluorooctanoic acid( PFOA)
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Tab. 1 Initial Parameters of Activated Carbon Physical

Characteristics
Wk, TUREHE, S R A ) .
! ! Wh

mm (mg-g™) (mg-g™)
0.8~2.5 334.6 67.2 15.2% 95.5%
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Tab.2 Pore Structure Parameters of Activated Carbon under Different Regeneration Conditions
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Tab.3 Results of Boehm Titration of Activated Carbon

under Different Regeneration Conditions ( Unit; mmol/g)

AR —COOH —OH MRMESEAT B EE A
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450 CHE 0.39 0.51 0.77 0.79
550 °C £ 0. 44 0.51 0.76 0.90
650 °CFE 0.33 0. 46 0. 64 0. 89
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Fig. 9  Fitting Curves of Pseudo-First-Order Kinetics for
PFOA Adsorption by Activated Carbon
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