¥ F R T

ACTA CHIMICA SINICA DOI: 10.6023/A17020045

BEALAR BN R ERRA S R S R
VR E St R Y
R OAEHY gy

(CWIEE KRR S TSR K 410082)
CWIRE KRBT A5 575 Yot il B M AUSEEe % KD 410082)

BE  GOREMBNZVDIER — R EORIIRTZ FIFRETS G S5, 2 S T3 N /K AR K S K 3R 8535 e ig
G R IR R BAT OSAEPEYE R . AR B VAR AR L, (HOCI IS B S5 R A A SR AB AN 4755
JIHIJRIPR. RS e AR KR (K SEBR FE 0 BESeE J5 kv, BV ORI 10 SRR — TR, IRk
% NZVI SRR T8 B i AR R NZVIOS G VRS B3R i i 1 A £ B BRALZY NZVI R 6078 5, 1% 5%
EEON AR, X HAC AR O B TR A LTS G B M 2 < 25 R (KB 9 b SR B S e T T S B S i
P, H5KATG REA R R T 0SSR R AWETT. Hor, IRIEHAR NZVI BES GRS AN 8 5%
PREIANTR, KRBT BL2R M S BRI S IX =K. RV H TG NZVI ) sbr e AT T 6 B 2 R BR, (E R AE
P v SR PR AN R B IR A DT T R B, BRI ERBRAL T NZ VI ) S B e A1 G 2 BRI AR i Qe i e S ML
IR FERE R RENE N ACKRIRAL T NZVI [t TR A 7 . i IR T Bk PL RV RE, 1A BRI RO BRAL R 2
FOBRR 21825 BN BE AU 0  ER RL ) 32, BATAE R AT

REEEA AOKRTMER BLIER; KB PGSR, HERTGY, RS

Research Progress of Aqueous Pollutants Removal by Sulfidated
Nanoscale Zero—valent Iron

Tang, Jing™’ Tang, Lin*** Feng, Haopeng™” Dong, Haoran™”
Zhang, Yi*’ Liu, Sishi*” Zeng, Guangming**“*
(“ College of Environmental Science and Engineering, Changsha 410082)

¢ Key Laboratory of Environmental Biology and Pollution Control (Hunan University), Ministry of Education, Changsha
410082)

Abstract Nanoscale zero-valent iron (NZVI), an environmental remediation agent derived from wide range of raw materials,
has been extensively applied in the field of remedying polluted water environment such as groundwater and wastewater. Alt-
hough NZVI possesses some advantages such as excellent reaction activity, low cost and low toxicity, the limitation of in-situ
remediation and storage concerning this kind of material has not been completely overcome yet. Among methods to improve
the practical application of NZVI in water environment, sulfidation has become a research hotspot over recent decade. This
means that the focus of modifying NZVI has shifted from reaction activity to electron selectivity. Most of the preparation
methods of sulfidated NZVI belong to the chemical approach. These sulfidated materials have been heavily used to degrade
organic pollutants and remove heavy metals in water to test their practical reactivity. Reaction mechanisms of pollutants and
sulfidated NZVT in different environmental systems have also been extensively investigated. Hereinto, according to the species
of organic pollutants and the reaction conditions, these reaction mechanisms can be roughly divided into three categories, in-
cluding adsorption, reduction, and oxidation. In recent years, it is noted that sulfidated NZVI has made great progress to en-
hance the reaction activity and electrons selectivity, though it still has some limitations in the practical application. It is neces-
sary to thoroughly review recent research progress about the reaction activities of sulfidated NZVT and its reaction mechanisms
with pollutants in water, because it can clearly figure out new directions towards future development of sulfidated NZVI appli-
cation. Due to the superior properties of sulfidated zero-valent iron, this material and relevant iron sulfide-based materials are
going to belong to the most important functional materials in the field of environmental remediation with promising develop-
ment prospect.
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Figure 1 Diagram of modification strategies of NZVI (blue arrows) and
its application drawbacks (red arrows) overcome by modified NZVI.
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Figure 2 TEM micrographs of the sulfidated NZVI particles prepared
with pre-synthesis (a) and post-synthesis (b)*
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Table 1 The properties of sulfidated NZVI and its mechanisms with heavy metals
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Table 2 The properties of sulfidated NZVI and its mechanisms with organic pollutants
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