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Bibliometric analysis of the repair of heavy metal-contaminated soil based on CiteSpace

WU Yong—hong, JIN Shao—fei

(Department of Geography Science, Minjiang University, Fuzhou 350108, China)

Abstract: To investigate the current status in the field of heavy metal-contaminated soil remediation, this study analyzed the development
of relevant literatures from 1998 to 2018 using CiteSpace as a bibliometric tool. The results showed that the number of publications on soil
heavy metal remediation has grown rapidly over the study period. The five countries with the most published papers included China, Spain,
Italy, South Korea, and the United States of America. The main journals in foreign language literature included Chemosphere, Journal of
Hazardous Materials, and Environmental Science and Pollution Research. The main Chinese-language journals included Journal of Agro—
Environment Science and Ecology and Environment Sciences. In terms of the number of articles published in foreign languages and the fre-
quency of citation of papers, Chinese scientific research institutions occupied an important position, indicating that China had strong inter-
national academic influence in this research field. The frequency of keywords occurrence and citation of literature indicated that accumula-
tion characteristics and remediation of cadmium, lead, zinc, and copper in soil were the main focuses of research in this field. In addition,
research in phytoremediation and the application of biochar in repair of heavy metal-contaminated soil were currently popular research top-
ics in this field. Research of new repair technology, comprehensive repair systems, and repair mechanisms and demonstration of practical
heavy metal repair in actual farmland soil are important future directions in this field.

Keywords : soil remediation; heavy metal; bibliometric analysis
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Bt (Institute for Scientific Information, IST) Web of Sci-
ence(WOS) Z45 7 H Web of Science™ % > & 5 K%
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2 HRESH

2.1 ZXERIRTESHT

X 1998—2018 4 4 1 1 43 Ja 18 52 it 5% iy vh Ah SC
SCHR & S % AR AR HEA T AT (81 1), A0 STk %L
VAR SRR A A A A NN Sh . e
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]+ 4 SR B A BORERAS 21 [ Brap R AL E L
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Figure 1 Number of published literatures on the repair of heavy metal contaminated soil during 1998—2018
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Table 1 The top 10 most productive countries of foreign language
literatures in the research field of the repair of heavy metal

contaminated soil
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Rank Country Articles Rank Country Articles
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2 F I 451 7 TRFAE 154
3 VEHEF 309 8 ey | 140
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FREE B A B 15 gy, 7Ry T A2 T SR 2 4 g
RIBMEES ],

FIFH CiteSpace X B 43 J& V5 e T B A 5T A SCC
BRI SCHUB A 7538, Hh R = B AE M 2% BT g e
PRI R, RIS E MR Z [0 25 [ 5E R
B2 IR0 [E P ANEHIFLRG B 22 AR S TR AR R
o RIS 2 B I AN L R 0.007 5, R BT E Ak
Ui, A KBMIFAURL 2 (8] R SE T B EAR R A Ry R ik
2.3.2 WSCSCHR R ST 73 A

T4 JE T g T A 5 b Y R SO S
HE 44 T 10 B HLAS A E R B pE at 3RS T (16
T ) R A B b BB 22 5 BRI SR BT (105 ) vh
R} 27 Be 20 PH . AR S A58 I (10 55) Pk BH A 52 R
SERFSERE (10 55 ) AEARFE TR2% (9% (A3 K2 (9

Tt ) 2N AT R (8 ) L B2 e AR A PR B S
s (85 ) VI R ROl R (8 ) VLA bR % (8
D)o WSCSCHR A SCHLI 23 BT 4 SR B, 25 B
TE 2% (&1 1% vh o3 A1 8 B AT, 2 W R N R LA 22 1)
A A VERIX B = A R A i — 2 s
2.4 KBRS

SRR 2 SCHRAIE ST PN 725 1) s B S M, 2 F 9 32
RIR 9 Y B, 30 4k %of DG B R] i BB 1 23 A, T LA
2540 30 A AH AT T ) A el
2.4.1 HRICICAR SR o M

FH CiteSpace X 5 43 J& 15 Y - 48 52 A 5% 43k
HPSCSCHR G EE A FEA T 3BT, “heavy matal” Ay H AR
T R, 5 22 B R B e ) LA G B 1) £ 465 e
mediation” “contaminated soil " “soil”“cadmium” “remov-
al” “phytoremediation” “lead” “copper” “zinc” “accumu-
lation” 35 , F] WLAE AP SCICHR Y, B4 Jm 4R 4 VBE A Y
KL S A8 2 2 AR IS A i, M AE 1B B T By
THT, FE ) S ISR B E 1]
2.4.2 "hICSCERICHRER) 2B

A SCCHROC ) R B oA v, < LB
N 4 A Y BRI S e 4 T DG B AR] , HCA
PRAT A v W O B AT “ A SR Y e R
Qe MG HOR MBS MBS 15 G 1387 To L
Y FIEE BRI Y A A T
WLAE R SCSCHR A R B S TR S 1 AT 7 AR
75 H RIS, A= 9 J A A W 6 50 e i 7 e 3 4
e DIV EREN WS B RC R O Pe A e
2.5 {EEBKSR
2.5.1 AhSCCHRAEE REAA B

Fi| FHI CiteSpace X} 5 43 J& 15 Y& + & Z W58 41 C
SCHRAE & BERDETT 53 M7, Daniel C W Tsang | Yong Sik
O K .Kitea Baek , Lisheth M Ottosem %48 & SC# % BI1E



SR LT, A HL T CiteSpace [ 55 42 8 15 Y TG S 0 95 SCHR =40 H7 457

o INTEIRER, R AR E RO A B L,
A DA IS o 24 1 2 5y R 4 T 4T A5 AT BA =2 TS A 7
Bk LB AR WIRHIT AT BA 2Z 18] 1) 27 R SE AR R 45
b P 0 24 5 SR AN L AR 0.003 8.
2.5.2 HSCCERVEE BEASB

4 J 75 Gl A8 S WS R SCSCIRAE & A )
P SRR W, vh SCSCHRAE 5 R A S A 2 R i B
BH BT A N TR A VR B  B  Ti H A
HRIZ I EAEAX B Z
2.6 HICEATI AR
2.6.1 HPSCSCHRESCHI o

AR TG e B S WY A SCOCHR AR SO R R
SCEEHEZHT 10 89 1 RPN 2. AT Wi U AT 5T A1
SCCHR A R T FE 2R h T T5 9 MBS 557
T, Wik — e A 5 R A R TS Y
&2 1 EEMESE F 10l o International Journal of Phy-
toremediation LI ¥ SC IR & SO o iR e
I ¥y (8.17%) , H ¥R} Soil Sediment Contamination
(7.68%) , Science of the Total Environment B A SCRRIZ
SUFAFFE ST HRAR(0.6%) .
2.6.2 HICSCHRBESCYI T o B

4w 5 Y B S IS SCCERE T T
(LM PRI R 2727 ) (A A PR 2 4 ) S5 A0 T ) B

T SCERAE—E R b Al S iz AU AT S i , #7e
1 2 H o B R 2 5 | SR PR VML T (R3)
MESCHA R A] LU o SO0k 3 200 TR0l #5%
T BIFFE , (AP FREE R 272740 ) S i U 718 S0
a2 P, 190 WO R & S & i
T, 4 0.27% , Fok o (AR S 3R B 241, 30 16
T, o TR & SCR FE R 0.26% . T 55— 1T, TR
H Al 1 i = S0 S A s 1 IR A, de K
] A DG SRS 2 11T LA R4 J5 %5 01 Y B AT 55
27 B#WEIEXS R
2.7.1 AMICCHk RS e ST

o4 S T e 1A S WE A SCCHR R e | HE 4
Hii 10 938 SCUN 3R 4 Bisil 10 B8 SO P TR T A4
HAEFE GRS R LR LU RN, TR e &
TRy 24 T2 T ) A TR 10 8 ST S T
Hh, Environmental Pollution . Journal of Hazardous Mate-
rials . Environmental Science and Pollution Research {3 %1
AP SCSCHR e SC R HEA T 10 93 1), Herh Journal of
Hazardous Materials T Z% 10 5516 19 5 5, Environ-
mental Pollution, Environmental Science and Pollution
Research £ Tk 1 . 1058 3CH) & SCHLM H , Hh ER)
LR i 64>, HA A AR g g At LT s
HIWINSCSCHR % SCRARZ AT 10HUAL , TR EE B4R TS

R2 BEERFRTEEEMRINIEHEZLEF 10 LHATIHEE

Table 2 The top 10 journals of foreign language literatures in the research field of the repair of heavy metal contaminated soil

Herv UL R WP R SC G | HEE W R TR & S & L
Rank Journal Articles Proportion/% Rank Journal Articles Proportion/%

1 Chemosphere 266 1.3 6 Environmental Pollution 126 1.21

2 Journal of Hazardous Materials 263 1.63 7 International Journal of 111 8.17

Phytoremediation
3 Environmental Science and 240 1.73 8 Journal of Soils and Sediments 105 4.88
Pollution Research
4 Water Air and Soil Pollution 141 2 9 Journal of Environmental 94 1.22
Management
5 Science of the Total Environment 134 0.6 10 Soil Sediment Contamination 72 7.68
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Table 3 The top 10 core journals of Chinese literature in the research field of the repair of heavy metal contaminated soil

Hey EuRLl RICHRNE WRIRA SCRS || T T RSCHRM WATIE S & R
Rank Journal Articles Proportion/% Rank Journal Articles Proportion/%

1 ANV R4 19 0.27 6 e R 7 0.07

2 A ASIREE R 16 0.26 7 NS4 6 0.07

3 RS T 11 0.16 8 1 6 0.2

4 PREE TRl 10 0.1 9 B2 AR S ViRE 6 0.1

5 GRS HAR 8 0.08 10 e SIE{ 5 0.11
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Table 4 The rank of citation frequency of foreign language literature in the research field of the repair of heavy metal contaminated soil

A RS 2 U

Affiliation of first author Journal

LIRS

Total cited times

B30 H
Title of paper

B RLR - Je i K2 Bioresource Technology 687
FIII 24 S S IR 0 K2 Environmental 508
Pollution
R R BT BE N B AE SR T Journal of Hazardous 313
Materials
s LK Journal of Hazardous 288
Materials
RS TN Environmental Science 254
& Technology
WL AR Environmental Science 245
and Pollution Research
TP 2 B IR K= Journal of Hazardous 241
Materials
BRI L R IARZS D1 385 S AT 4l Environmental 202
RIS fir International
R e g A SRS I Journal of Hazardous 192
Materials
B RO R Journal of Hazardous 189
Materials

Organic and inorganic contaminants removal from water with biochar,a
renewable,low cost and sustainable adsorbent — A critical review
Effects of biochar and greenwaste compost amendments on mobility ,
bioavailability and toxicity of inorganic and organic contaminants in a
multi-element polluted soil
Spatial , sources and risk assessment of heavy metal contamination of
urban soils in typical regions of Shenyang, China
Heavy metal contamination in soils and vegetables near an e-waste
processing site,south China
Simultaneous immobilization of lead and atrazine in contaminated soils
using dairy—manure biochar
Using biochar for remediation of soils contaminated with heavy metals and
organic pollutants
Efficiency of green waste compost and biochar soil amendments for

reducing lead and copper mobility and uptake to ryegrass

Heavy metals in agricultural soils of the European Union with

implications for food safety

Immobilization of Cu( I ) ,Pb( 1l ) and Cd( 1T ) by the addition of rice

straw derived biochar to a simulated polluted ultisol

A three—year experiment confirms continuous immobilization of cadmium

and lead in contaminated paddy field with biochar amendment

®5 BEERIFRTEEETRPUCEHAK S| SFRHEEE

Table 5 The rank of citation frequency of Chinese literatures in the research field of the repair of heavy metal contaminated soil
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Affiliation of first author Journal Total cited times Title of paper
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