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Performance of S-nZVI composite material for remediation of Cr(VI) and TCE co-contaminated groundwater. WANG
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Urban Water Resources and Environment, School of Environmental Engineering, Harbin Institute of Technology, Harbin 150090,
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Abstract: Using carboxymethyl chitosan (CMCS) and carboxymethyl cellulose (CMC) as stabilizers, two sulfidated nano zero-valent
iron (S-nZVI) composite materials were synthesized in one-step. The apparent morphology, functional group composition, and
surface chemical properties of the materials were characterized using SEM—-EDS, FTIR, and XPS. Static adsorption experiments
were conducted to analyze the removal performance and mechanisms of Cr(VI) and trichloroethylene (TCE) by the two S-nZVI
materials. Furthermore, the resistance of the optimal material to interference from groundwater pH and coexisting anions was
evaluated. The results showed that CMCS and CMC surfaces contained various functional groups that could form covalent bonds
with S-nZVI, improving the dispersion of the sulfidated nano zerovalent iron particles. The adsorption kinetics of Cr(VI) and the
degradation kinetics of TCE by the two S-nZVI composite materials were described by pseudo-second-order kinetic models and
pseudo-first-order kinetic models, respectively. The isothermal adsorption process of Cr(VI) removal by the two S-nZVI composite
materials was capable of being simulated by the Langmuir model. Moreover, the S-nZVI composite material stabilized with CMCS
(CMCS-S-nZVI) presented the highest maximum adsorption capacity for Cr(VI), which was recorded as 79.46mg/g. The removal
efficiency of Cr(VI) and TCE by CMCS-S-nZVI was not significantly affected by pH in the range of 6~9 or by the presence of NOj;
and SO,*. During engineering applications, the possible negative effects of CI" should be paid special attention to. These findings
provide theoretical guidance for the effective implementation of permeable reactive barrier (PRB) technology to remediate
groundwater contaminated by chlorinated hydrocarbons and heavy metals.

Key words: sulfidated nano zero-valent iron; groundwater; Cr(VI); trichloroethylene; permeable reactive barrier
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ik ZH CMCS-S-nZVI  CMC-S-nZVI N
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Table 2  Fitting parameters of isothermal equations for
adsorption of Cr(VI) by S—nZVI composites

Tkl Langmuir Freundlich
Mk gu(mg/g) Ki(L/mg) R 1/n Ke R
CMCS-S-
79.4627 0.3678 0.9696 0.2181 39.0159 0.5925

nZVI

CMC-S-
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n
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Table 3 Fitting parameters of TCE degradation kinetics by

S—nZVI composite materials

BHHNYE  WMGENE BogEh
K R Kph) R Kah) R
CMCS-S-nZVI 0.1224 0.7772 0.4901 0.9915 0.5164 0.9871
CMC-S—nZVI  0.5024 0.9075 0.3332 0.993 0.4905 0.9563
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