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Abstract

Nanomaterials using as remediation agents of soil contaminated with heavy metals were reviewed
including nano-mineral, nano-char, nano metal and metallic oxide as well as their composites.
When nanomaterials are used as remediation agents of contaminated soil, there are three aspects
need to be further explored. First is remediation mechanism, especially synergism or antagonism
between remediation agents, heavy metals and soil. It is also suggested that adsorption kinetics
should be analyzed at incorporation of adsorption mechanism. The second is the influence on
secondary pollution deriving from remediation agents. And the last one is long-term immobiliza-
tion efficiency of remediation agents. At the same time, an amount of research should be focused
on plot experiments.
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Figure 1. Metal absorption process from water, soil and air to food chain and finally to humans
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Figure 2. Schematic of ions exchange and adsorption between nanominerials and heavy metals
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Figure 3. Proposed remediation mechanism of arsenic by using
zero-valent iron nanoparticles
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Figure 4. Conceptual illustration of the possible mechanisms
of Pb adsorption on biochar
& 4. £ MSRRIIR R EE[26]

B, HfE MWCNT IRE BN, £ MWCNT RE 5 7 &% B eI s, Hos 7 MWCNT Fif
B R PR ) R B R A8 AR, AT 73 MWCNT S8 S5 b 8 RO W B Bl AL 0.93~1.49 grkg™
$2T+5) 5.42~18.4 g-kg .

BEAKE SRk LBk S e R R, &R S [38] [39] [40]. 2R H A iZ 7 IH I 58
ZIRTRAEL AT . FHE P RS A H BRI R R

DOI: 10.12677/hjcet.2018.82016 131 e TREEHA


https://doi.org/10.12677/hjcet.2018.82016

FRYEH] 25

24. MREEME

HHEREOLN, AR RO E R A B R RCR . E P MBI e
P AE Po MBEAL b BERREE P53 LI A FRITESH Pb BN AR E I BERREY[5]. N ARHEA FFRHE
R W T & B, KRR R R A R AT A, ATSRAS AR E G R B A
Tomasevié ZF[A1PREPIKER S I A s LR &, it T B E G )8 As. Pb BLK Zn. Liang %#[42]
R B KR SBET A & 2B LA K i Cd S E G R .

3. KU FIRA T LRESRSRIGEFENEE
3.1 SEUHEFARFRA

GURARL T LR E S R A B, HA R IR B A e SN AT . AR JE LR A L
SRS R NLCE A R A IR IRAPIRES, BRI E SR A BORE . SRR . R
M54 AR A IE M E S BB T, MIAE 358 DL BRI B 5 4 R B 7 (i FE rp ] g 7 A 5%
GeAT N E RO . I R E T EAER, Zn®t S CAP R I B M RN RN, T Zn* 5 Pb*. Cd*
5 PO* R H RS PUMR I [43] 0 X ANFE bR+ HEREE R, RARG ML RS [R5 9K IOk R 4 8 5 7 R 2E
R R [14]0 — 5T, RARAE HUBEAE Q9K BRI (0 W B AL VR, e % 5 570 X0 0 oK R 1) 3
T FLRR T R F e e S RAT N, kTS B B AR 3R (R RE AT O B 5 4 g 2 T ) S T W R [
TR FR[44]. F—J7 1, A HURA BT 5 s L3 b JURE A S5 B 0 v Ve S R AR RE 77, NI H7E
— 58 S AT AR B A 7 W B ] A B4 (B J1[45]

Fr b, MMESENTRMEMNNRNERZ, WHEAIRIAESSE. E2RE FRMLS
AR 3 pH . BALFIFIREE[5] [46] [47]. I KESLK, ARG TTIX LN 0 H 4w WP )
VEFINLIE, 58 IR B a2 B RTG53 R T B G M Be Bl Ak VB 7, R AR R

BeAl, ERE SRR B FT I, RSN AR AR S IR S IR A o 2R T A I A AR B, T 2 T X
WP HLER FRIR AT AT, B FC 4 3 B — 2 (R RYE . TR A F 7 N 03 R H I T8 W B 23 g 22 i, DR
M PR P4 4 FH 205 SRR B 30 B 7 R R [48]

3.2. ZRBRIOIMIFRE

KA BHE AT N T 92 br L3 & 8 V5 Yua BN AT e LG — e IS R, — 5T, 4k
MOENT BEBR AR AR M R A AN I FAKERS, SR RIS Ys BT, PURM R BRRE IR R G %L
P& A2 [49] (K 5)0 AR B A A= 7= A — 52 (AR S TR BN [5] . AWFFC R, A9eRE G i K,
AT RE KRR B 3 p 224y, MEIEYA K9], BIE BTN, 9Kl A D) 35 1 WL 1 R 5 420 28
EAE IR S S 7R FH B B T A R

33. EERBRHKEEAFHHR

BRI R IE R H IR G R TG, EER SR IR E SRR, 0 M A AR
LA EMA RS B R TIREDA RS, AR R R B R a8, B R A
¥, 3T pH. AHURERREAE, TR BEAMEYA RS R E AR YA RS . DI 2
THERERKFAEAM RS, gk BB E B e R s R mRE MOk . RN, ARURCR IS H 44
KPR B [ 55 1 e 7 =t H A &R, s S e R R AR IR e R e S m AR R
o ARSI [50], REBEAL I B (0 2 2 A R AR P25 A . — RBLF L AUE MR PN, —+
P <R 0 IR B B BAL R R o SR T 20 2 LIRSk, AU R B < A 39 b BT U R RE

DOI: 10.12677/hjcet.2018.82016 132 =AW EESE YN


https://doi.org/10.12677/hjcet.2018.82016

FRYEFH] 55

| Atmosphere |

ff s — 0= ° -

\\\\\

\\\\\

\
[ J

c | - ®
[Ground warer [ S _©
MRl e > Sediments

1 Switching between atmosphere and earth’s surface; 2 Atmospheric transport; 3 Dispersal or penetration in soil; 4 Trans-
formation in soil; 5 Absorption and accumulation in terrestrial; 6 Migration/conversion in groundwater; 7 Surface runoff; 8
Exchange between water and soil; 9 Dispersal and suspending in water; 10 Agglomeration and sedimentation in water; 11
Conversion in water; 12 Absorption and bioaccumulation in aguatic organisms; 13 Human exposure. & 2 [ 55 /AR 44
KARE, B RS M REMEE. 1 KSR ENHR: 2 K4E: 3 ETTRY fusiE: 4 Lt
A 5 A EVIRICE S 6 M KPR, 7 HIFRATIR: 8 KRG L AcH: 9 KPS EiE: 10 K
FHRSUE: 11 KRR 12 KAEEYRINESE: 13 AhERE
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