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Abstract Based on the chlorinated organic compounds pollution existed in underground water of China, Zero-
Valent-Iron (ZVI) technology is employed for the removal of four representative halogenated organic compounds
(HOCs) (tetrachloroethylene, PCE; tricholoroethylene, TCE; tetrachlormethane, TCM; and chloroform, CT). The
results indicated that the reduction rates of four target compounds, of which the initial concentration is 400 pg/L,
negatively correlated with the size of Zero-Valent-Iron particles. The reduction kinetics of the targeted HOCs were
all well fitted with the Pseudo-firstorder kinetics, and the ranking of obtained first order rate constants (K) among
different particle sizes was K;onm>Kioonm™>Ki0um>Kiooum- Comparing K among four target HOCs, the reduction rates
of chlorinated methane (CT, TCM) are higher than chlorinated ethylene (PCE, TCE), and highly chlorinated HOCs
(PCE, CT) were degraded more easily than lower one (TCE, TCM). pH of aqueous solution all increased along the
chlorinated compounds reduction which was raised by the reaction between ZVI and water. The oxygen in water
consumed the ZVI particle either and competed with the surface adsorbed chlorinated compounds. In summary,
Zero-Valent-Iron proved to be an efficient technology for typical HOCs removal, which can be considered as a
promising process added in the beginning part of drinking water treatment plant.

Key words zero-valent-iron (ZVI); particle size; halogenated organic compounds; kinetics
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Fig. 1 Concentration change of four halogenated hydrocarbons degraded by zero-valent iron with different particle sizes
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Table 2 Kinetic parameters of degradation of four halogenated hydrocarbons by zero-valent iron particles with four different particle sizes

SN ST ] /b RS /% FLREHE R /(K-h™) M/
20nm-TCE 5 92.00 0.693 1.00
20nm-PCE 5 92.75 0.697 0.99
20nm-TCM 5 93.50 0.706 0.98
20nm -CT 5 94.75 0.710 0.98
100nm-TCE 7 93.75 0.497 1.39
100nm-PCE 7 94.75 0.543 1.28
100nm-TCM 7 95.50 0.529 131
100nm-CT 7 96.00 0.544 1.28
10um-TCE 36 91.00 0.231 3.00
10pm-PCE 36 92.00 0.234 2.96
10um-TCM 36 92.27 0.232 2.98
10um-CT 36 92.50 0.270 2.56
100pum-TCE 48 90.25 0.179 3.88
100pum-PCE 48 92.25 0.169 4.11
100pum-TCM 48 93.50 0.173 4.00
100um-CT 48 94.50 0.198 3.51
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Fig. 2 pH change of four halogenated hydrocarbons degraded by zero-valent iron particles with four different particle sizes
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