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Abstract Perfluorinated compounds (PFCs) are widely distributed and potentially toxic in the aqueous environment, and activated
carbon adsorption is currently considered one of the effective technologies for PFCs removal in drinking water. However, there are fewer
studies on the removal characteristics of ozone-bioactivated carbon (05-BAC) for short-chain PFCs in real water bodies, and therefore
there is an urgent need to assess the effectiveness of the application of this process in the context of the current increasing pollution
levels of short-chain PFCs in surface water environments. In this study, the removal of three short-chain PFCs ( PFBA, PFPeA,
PFHxA) and dissolved organic matter (DOM) was investigated in an O,-BAC pilot plant that was operated continuously for 90 days
using sand filtration effluent from a water treatment plant as the water source, and the effects of ozone shutdown and ozone dosage on
the removal of short-chain PFCs and DOM were also investigated. The results showed that the removal rates of the three short-chain
PFCs in the 0,-BAC pilot plant decreased significantly with the increase of operation time and the phenomenon of penetration and
desorption of PFCs appeared, and the degree of the removal rates decreased as follows: PFBA>PFPeA>PFHxA, while the removal

rates of DOC, UV, and @, indices related to DOM decreased relatively slowly. Ozone dosing could oxidize DOM to improve the
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adsorption and removal of short-chain PFCs in the charcoal filter, and DOM flowing into the charcoal filter after the ozone was turned

off would seize the adsorption sites of adsorbed short-chain PFCs, causing the desorption of PFCs to occur prematurely. Excessive

ozone dosage could in turn increase the more competitive low molecular weight organics, thus weakening the removal capacity of carbon

filtration for short-chain PFCs.
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triple-dimensional fluorescence spectroscopy (3D-EEM)
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Tab. 1 Filtered Water Quality of Sand Filtration during Test Period
TiH I E/NTU pH {8 B/ C CODy,/(mg-L™")  UV,s/(em™) WA/ (mg- L")
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YA 0. 175 7.18 28.6 1.22 0.030 7.81
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Fig. 1 Pilot Plant Unit of O;-BAC
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Tab.4 Concentration of PFCs in Sand Filtration Outflow at Different Time

BAThtAl/d

PFCs Fi2& Kt BRAE

0 30 60 90

PFBA/(ng-L™") 3.00 518.13 69. 00 279. 85 37.67

PFPeA/(ng-L™") 2.00 51.31 39. 03 69. 14 30.25

PFBS/(ng-L™") 1.00 1.95 1.85 1.34 1.91

PFHxA/ (ng-L™") 2.00 39.10 124. 74 854. 65 419.77
PFHpA/(ng-L™") 2.00 3.08 ND ND ND
PFOA/(ng-L™") 2.00 ND ND ND ND

PFOS/(ng-L™") 2.00 ND 2. 44 ND 2.00
PFNA/(ng-L™") 1.00 ND ND ND ND
PFUnA/(ng-L™") 2.00 ND ND ND ND
PFDoA/(ng-L™") 1.00 1.09 ND ND ND
PFTtDA/ (ng-L™") 2.00 ND ND ND ND

FEND R MR TR R, AT
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Process Unit at Different Time Periods
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Fig.3 Removal of PFCs by Ozone and Activated Carbon

Filtration Units at Different Time Periods
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Tab.5 Breakdown of Fluorescent Regions
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Tab. 6  Value of DOM-Related Indices for Water Treated by

Each Process Unit at Different Times
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Fig.4 Removal Rate of DOM-Related Indices by Ozone and

Activated Carbon Filtration Units at Different Time Periods
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