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Abstract: In order to understand the research and development status of soil heavy metal passivation modified materials
and promote its development, the literature on soil heavy metal passivation modified materials at home and abroad from 2011
to 2020 was searched through CNKI and Web of Science databases. The econometric analysis was conducted from the aspects
of annual publication, major publication countries, publication types, Topl0 most cited papers and Top10 journals in terms
of publication volume. The results showed that the annual publication amount of soil heavy metal passivation modified ma-
terials increased rapidly from 2017. China has the highest publication amount in this field, but the average citation fre-

quency is low. In China, many modified materials are mainly biochar, nano zero-valent iron and chitosan, and the modifi-

cation methods are mainly iron base modification, mercapto
WEEES . 2021-10-27 EEE. 2022-01-27 modification, hydroxyl modification and other modification
HSWE: HEESHR 0T H (2020YFC1806504) 5 i [E M5 methods. The papers are mainly published in Environmental
T4 A5 B 7R B 0 7 4 £ T H (2020 Science and Pollution Research, Journal of Hazardous Mate-
2-CXYO001) 5 Jb5T5 WS E R R R H
E—1EE: £HME, B, 199444, WLk

rials, Chemical Engineering Journal and other foreign jour-
nals. It’s also published in Journal of Agro-Environment Sci-
ence, Environmental Science, Environmental Pollution &

BIEE . 35, B, 1961 44, HER, M LAESm, Control and other domestic journals. The main objects of
Email; zbhuang2003@ 163. com soil heavy metal passivation are cadmium, lead and chromi-

DOI: 10.7502/j. issn. 1674-3962. 202110036 um. Among the top 10 funds in China, national funds ac-
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count for more than 90%. Based on this, the problems and future development of soil heavy metal passivation modified mate-

rials in China are put forward.

Key words : heavy metal passivation; modified material; modified method; bibliometrics; soil
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Fig. 1  Annual published papers on soil heavy metal passivated modi-
fied materials from 2011 to 2020
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Table 1 Countries/regions for Top10 published quantities on soil heavy metal passivation modified materials from 2011 to 2020
e Records Percentage/ % ol afobal ot lobat cltation Hofactor

China 1145 37.49 35 966 31.41 85
The United States 275 9.01 9538 34. 68 46
India 238 7.79 8579 36. 05 48
Iran 210 6. 88 5406 25.74 38
Australian 115 3.77 4783 41.59 35
France 104 3.41 2245 21.59 27
Poland 104 3.41 1792 17.23 20
South Korea 103 3.37 3992 38.76 32
Spanish 103 3.37 2475 24.03 22
Turkey 95 3.11 1874 19.73 23

(CIPNAE YTEZSORaS UD/NA AT ST S 55 s  E
JE G R U, RO M M e [R] A y
HA, FAE 20 28 70 ARG Tk A 2R B 4
)M ER Sk Be vk ) A ik i, N T )
BEAL SRR A BT S B S5 . H 58 (h-factor) fR
T o AL, RS, RE H 8RB
85, MEFNE DL, TMidy ke w5 3 AUHESS T, Bk
FERASCRZ, AR TH

SENSITVY

kit

-

determinaticn
e g -
S wgter sample

aczuracy
cetfies refare-ce matengaood aarement

3.3 HAEASH

T8 3 DGR 43 BT T DU S B U A A ST, G
) TR R A7 S AR U RS P
i NI N R S A Y S SN R A S
R, BT WOS Bl 12 %t st A o (1 2) &
B, TAERE AN E 4R cd® . PhY . Gt IR,
RSB SHY R EY), WHESRER N L
WA BRI A

SOUAMS Wige

Fleclrorte
det&?ﬁqﬂ‘(';::k' vl an

E 2 2011~2020 4% Web of Science ¥ 22 H + e 5 4 J& 4l Ak e PR AT BT 78 $4 S AR E i

Fig. 2 Hotspot knowledge map of soil heavy metal passivated modified materials in Web of Science database from 2011 to 2020
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Fig. 3  Literatures types of soil heavy metal passivated modified

materials in Web of Science database from 2011 to 2020
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Fig. 4 Distribution types of soil heavy metal passivated modified ma-

terials in CNKI database from 2011 to 2020
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Table 2 Topl0 highly cited papers of soil heavy metal passivation modified materials in Web of Science database from 2011 to 2020

Countries Global citation

Titles First author Journal name . Reference
/region score
Few-layered graphene oxide nanosheets Ensi val Sei
as superior sorbents for heavy metal Zhao G X roronmentat Saience China 1237 [16]
. . & Technology
ion pollution management
A r(.jview on t%le adsor'ption of heavy metals by Uddin M K Chemical Engineering Saudi Arabia Ta4 (18]
clay minerals, with special focus on the past decade Journal
Cadmium removal and recovery from aqueous solutions P
by novel adsorbents prepared from orange peel and Gupta V K ermicat Engineering India 705 [19]
. Journal
Fe, 05 nanoparticles
Biochar reduces the bioavailabilit
tochar re uc'e? F, toavarabiity Park J H Plant and Soil Australia 693 [20]
and phytotoxicity of heavy metals
Environmental remediation and application of nanoscale Enni val Sei
zero-valent iron and its composites for the ZouY D nowronmentat Science China 634 [21]
. . & Technology
removal of heavy metal ions; a review
Mechanisms of metal sorption by biochars:
e.c amisms o me.a .sorp ton y_ _IOC_ ars: LiHB Chemosphere China 565 [22]
biochar characteristics and modifications
Magnetic ticles: ential factors f
agne I,L flanopar _IL es: essentia . ac‘or% or Tang S C N Water Research China 530 [23]
sustainable environmental applications
Effective removal of heavy metal ions i ! of
Journal o .
Cd*", Zn*, Pb?*, Cu®* from aqueous solution Ge F . China 524 [24]
o ) ) Hazardous Materials
by polymer-modified magnetic nanoparticles
A revi dificati thods to cellulose-based
review on moct 1(‘33 ton methods ,O cetu Ob_e ase Hokkanen S Water Research Finland 472 [25]
adsorbents to improve adsorption capacity
Postsynthetically modified covalent organic frameworks Sun Q Journal of the American ~ The United 43 [26]
un
for efficient and effective mercury removal Chemical Society States
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Table 3 Topl0 highly cited papers of soil heavy metal passivation modified materials in CNKI database from 2011 to 2020

Countries Global citati
Titles First author  Journal/institution name Oun.rlea obal citation Reference
/region score
Effect and mechanism of immobilization of paddy X
. . . . L Ecology and .
soil contaminated by cadmium and lead using sepiolite Wang L . . China 197 [17]
Environmental Sciences
and phosphate
Advances 'in preparation and ap.plications v HH ,]o.urnal of Ag.ro— China 136 1277
of biochar and lts composites Environment Science
Applicati(.)n of nan.oscalc Zf‘:I‘(T—V'dlCHt lrion Gao Y Y ]t)‘umal of A‘gAro— China 84 (28]
to contaminated soil remediation:a review Environment Science
Preparation of adsorbents from water treatment Harbin Institute of
-
plant wastewater sludge and the removal efficiency Ren X arou mstiute China 68 [29]
. Technology
for hexavalent chromium
Chemical forms and risk assessment of China Envi al
heavy metals in soils around a typical coal-fired Fan M Y e Sn‘mron,men “ China 67 [30]
power plant located in the mountainous area cence
Effect of modified biochars on soil cadmium stabilization Enoi al
in paddy soil suffered from original or Yang L nmroAnmen “ China 65 [31]
. Science
exogenous contamination
Chemical modification of biochar and University of Scien: d
. . o Yang G X niversity of (’Llence. o China 65 [32]
its adsorption toward Cu Technology of China
Pollution char'acteli?tics of l'leavy r'n('jtal. in soil from Fang 7 Q ]ouma'l of China University China S8 [33]
lead and zinc mine and is stabilization study of Mining & Technology
Tron-modified biochar can promote the transformation Transactions of the
of arsenic form in soil and inhibit the absorption Dong S K Chinese Society of China 56 [34]
of arsenic in plants Agricultural Engineering
Discussion on application of modified nano particle black Cheng J M Journal of Agro- China 45 [35]

carbon for the remediation of soil heavy metals pollution

Environment Science
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Table 4  Modification methods of soil heavy metal passivation

modified materials in CNKI database from 2011 to 2020

Modified type Records Percentage/ %
Fe-based modified 80 21.56
Sulfydryl-based modified 50 13.48
Hydroxy-based modified 44 11.86
Acid modified 34 9.16
Amidogen-based modified 32 8.63
Phosphorus-based modified 27 7.28
Mn-based modified 24 6.47
Ca-based modified 15 4.04
Thermal modified 15 4.04
Microwave modified 14 3.78
Starch modified 7 1.89
Alkali modified 7 1.89
Ultrasound modified 7 1.89
Mg-based modified 6 1.62
Ultraviolet modified 5 1.35
Si0, modified 4 1.08
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Fig. 5 The proportion and quantity of different types of heavy metals in

the heavy metal articles retrieved in CNKI database in this study
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YESCRSCERRT 10 BT, |/ 3 B9 T30 Envi-
ronmental Science and Pollution Research, Journal of Hazardous
Materials f1 Chemical Engineering Journal =Y &4
15.27% w5l 74350 4 4. 31, 10. 13 111,53, FEXL
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Table 5 Topl0 selected Chinese journals for publications on soil heavy metal passivated modified materials in CNKI database from 2011 to

2020
Journal name Percentage/ % Compound impact factor Comprehensive impact factor

Journal of Agro-Environment Science 5.02 2.76 1.83
Environmental Science 2.82 3.58 2.42
Environmental Pollution & Control 2.51 1.27 0.85
Environmental Chemistry 2.19 1.69 1.16
Chinese Journal of Environmental Engineering 2.19 1.51 0.92
China High-Tech 1.88 0.20 0.11
Environmental Science & Technology 1.88 1.27 0.85
Journal of Anhui Agricultural Sciences 1.88 0.54 0.35
China Environmental Science 1.57 2.71 1.99
Ecology and Environmental Sciences 1.57 2.59 1.85

F 6 2011~2020 £ Web of Science HEER TIHE & B LK IEM BT & SLE Topl0 HAT
Table 6 Topl0 selected English journals for publications on soil heavy metal passivated modified materials in Web of Science database

from 2011 to 2020

Journal name Percentage/ % Impact factor Journal ranking
Environmental Science and Pollution Research 5.71 4.31 Q2
Journal of Hazardous Materials 5.09 10.13 Q1
Chemical Engineering Journal 4.47 11.53 Q1
Science of the Total Environment 3.75 7.84 Q1
Chemosphere 3.34 6.96 Q1
Water Air and Soil Pollution 2.42 2.57 Q3
Environmental Pollution 1.83 8.35 Q1
Environmental Monitoring and Assessment 1.83 2.87 Q3
Ecotoxicology and Environmental Safety 1.73 6.39 Q1
Journal of Environmental Management 1.73 6.91 Q1
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Table 7 Top 10 institutions with the most published on soil heavy metal passivated modified materials in Web of Science and CNKI data-

bases from 2011 to 2020

Web of Science CNKI
Ranking
Institution Records Institution Records
1 Chinese Academy of Sciences 168 Northwest A&F University 35
2 Centre National De La Recherche Scientifique Cnrs 65 Shandong Normal University 26
3 Islamic Azad University 54 Hunan University 16
4 Hunan University 43 South China University of Technology 14
5 Zhejiang University 42 Hunan Agricultural University 13
6 Council of Scientific Industrial Research Csir India 37 Henan University 13
7 China Agricultural University 33 Chengdu University of Technology 13
8 Nanjing Agricultural University 33 Lanzhou University 12
9 Nanjing University 32 South China Agricultural University 12
10 Florida State University 32 Huazhong Agricultural University 12
R 8 2011~2020 £ CNKI HHEEP HIRESBHUBEM L X R
=A

= Topl0 &
Table 8 Top 10 funds of soil heavy metal passivated modified ma-
terials published in CNKI database from 2011 to 2020

Ranking Fund type Records
1 National Natural Science Foundation of China 128
) National Key Research and Development 28

Program of China
3 National Science and Technology Support 14
Program of China
4 National High-Tech Research and Development
Program of China ( “863” Program)
5 Natural Science Foundation of Shandong Province 5
6 Natural Science Foundation of Jiangsu Province 4
7 Natural Science Foundation of Tianjin Province 4
3 Special Research Fund for Doctoral Program 3
of Higher Education
9 China Postdoctoral Science Foundation 3

10 Natural Science Foundation of 3
Guangdong Province

AMFFEHTF Web of Science A1 CNKI £ig 2, %2011~
2020 4F3k 10 44 ¢ T 4 Ja Bl A et AR g SCSC
BRIT ST R B, E AT R SCE A 2017 AT GG s
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RICHEHET 10 HUgH, FRELS o —2, ENHEATET 10
AIBLAE S R GE BT, 156 W1 3 [ BIF e i 7 12 45 358 5 9
FFHA

SRR, FRIEAE T3 S Ak O b R
PO AT, HE AR LT )8,
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