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Table 1 Top 5 countries published the articles in foreign literature

KICEFK How () LRI KA (%)
Country Amount Centrality Proportion
T 543 0.55 31.8
eS| 162 0.62 9.5
[liipziZn 99 0.14 5.8
HHE 73 0.18 43
[ayiii] 69 0.02 4.0

KSR AE— AR A T R i S A 58 i AL
FSE Ty, 3% 2 X 23RS B SCER AT A L it
AN SCIFFEHLF AR PE Web of science HH 4T 4t 1144

A, ARSI SCER LA K SO TSR, A 218 S LA
REFNAG I BHRE, HERBETISTE
SNSCBEFERLN, b S RSOSSN R, R A R R
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Table 2 The top 10 research Institutions published the articles

FRESN ST LI K3 () KA (%) FRvE R SRS K3 (5 KA (%)
Research Institute Amount Proportion Research Institute Amount Proportion
R 165 9.7 WL R 36 6.1
I [ R L 53 3.1 PHdR MBI 26 43
R} B e ST 47 2.8 b E R 24 4.0

h ERE R 44 2.6 B Al KA 22 3.7

2 E E R S IR B 42 25 op OB 2= B 19 32
WK% 40 23 [lifapNEs 18 3.0
PadbR A K 37 22 PRl R 2 14 24
VUL Bl 2EF I 4 36 2.1 MR IR R R 12 2.0

2 KRR 34 2.0 SRR R ol K2 10 1.7
B 29 1.7

23 FEEZHWISH
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TORMBUAE RS SO . BIF9E 00 32 B e SO ) kS
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Hh 2 SCHE ) 2 i (R F- S Web of Science H [ JCR
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“HrES AR RIZEG T IR S 2021 4FRC P 53
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Table 3 Main journals published the articles

v eiibil KGR mET RS (%) S R smET RSB (%)
Journal Amount Impact Factor ~ Proportion Journal Amount Impact Factor ~ Proportion
Science of the Total Environment 109 7.963 6.8 FOV IR R 18 3.026 11.0
Chemosphere 101 7.086 6.2 W 7 3.936 43
Environmental Pollution 89 8.071 5.5 W5 S5 PiR 5 1.416 3.0
Environmental Science and Pollution Research 77 4.223 4.8 Wtk 5 1.873 3.0
Ecotoxicology and Environmental Safety 64 6.291 4.0 Wi TR 5 1.782 3.0
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x4 XEXERE
Table 4 Key literatures
hE Fh 1 ) Pt E BN
Centrality Year Author Journal Title Reference
. . . The solid—solution partitioning of heavy metals (Cu, Zn, Cd, Pb) in
0.14 2003 Tipping,E Environmental Pollution upland soils of England and Wales [14]
0.13 2011 Karami,N J ourna?l of Hazardous Efﬁqency of green waste comp9st and biochar soil amendments for [15]
Materials reducing lead and copper mobility and uptake to ryegrass
Habitat type-based bioaccumulation and risk assessment of metal
0.13 2008 Vermeulen,F Environmental Pollution and As [16]
contamination in earthworms, beetles and woodlice
0.13 2009 Van Gestel CAM SCIe.nce of the Total P.hyswf)-cl?e.ml(.:al ar}d biological parameters determine metal [17]
Environment bioavailability in soils
0.12 2005 Lu,AX Geoderma Time effect on the fractionation of heavy metals in soils [18]
0.10 2006 MaYB Env1r0nme.:ntal Toxicology Short-term natural attenujdtlon of copper in soils: effects of [19]
and Chemistry time,temperature, and soil characteristics
0.03 2014 Bolan.N J ourngl of Hazardous Rem.efhatlon of heavy. 1'netal(101d)s contaminated soils — To (3]
Materials mobilize or to immobilize?
0.03 2014 Ahmad.M Chemosphere Biochar as a' sorbent for contaminant management in soil and [20]
water:A review
0.00 2015 Zhao FJ Environmental science Soil antamlnatlon in China: Current Status and Mitigation [21]
&Technology Strategies
Journal of Environmental Effect of bamboo and rice straw biochars on the mobility and
0.01 2017 Lu,KP redistribution of heavy metals (Cd, Cu, Pb and Zn) in contaminated [22]

Management

soil

(1) BHUFAEH T E4L R e 3P B i 2edi
BURDEAS . 40 Lu W5 T iHa) % o [ 3 Flui gl 4 e p
Cu. Zn. Pb. Cd 7i@fsgm, HoRHESEBGEXT
R SN N E 4R ST R T, R HLT
TR R, BYURSS A S Y,

(2) BAHLFEH T 8 48 76 B A 5 A B
YEFIAIS3HC . 40 Tipping 25 A& 5eA% 22 K gi/R -+
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ASBEAR Gy Ay TN o 4 e I AT S R R /K07
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FEEE pH, AHL S E . KR e AR,

(4) FHLFN T 48 76 sh P 1A g 1 A B KF &
#PE. Van Gestel 5 NIV TS 7 X i) . H A
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Wk, RPN E S RIS YK . pH FIA HLRES
TR T A= M FR R o 4 A A R AN UHERA Y, AR
FE AR I VR T RRAE RO,

W58 38 A S A LN — R T 4 R I S AW

ARAEEE R, SR P2 0L X 5 4 s 24T 20
e, AFTOFRHAREE . AUA SR
YRR, 4 Tipping S5 AR 9eA% 22 MR 12 J= £ 45
ST KB, HEEERP B GRS
AP IEADG, 514 pH 2, 8 i JA R
RUTR R “TEAE” T TR ) S AT LAAR G A S0 B )
GIRUCPEN, MR TAHLES S S H BRI A YA R,
ANFRZEFERERFEE . 40 Lu SR8, AR 3k
PERRBIANR, G AR S A A HLES & 2
XPGERAGIE S0, 17 Lu SF WA A HLES & AR 4
JE AR E , HAFFEAT IR AR A 3G k) S
NHERBERCR, KRR AV RGeS Y
Biem IEAVSGEES R SR, BIAEE
HEE, FREEEGRE LI RAEYA
ke,

FASGR T Bl S AN E GRS
APURBEVIAE, (HFR3Z AL 0 pH {E. CEC.
FLBRBESF520 . W1 Ahmad 53R 1 AR W) AR Ry W R 5
XGRS RARRT, $RE) TR 2y SRR B
19 YIS BR A A= ) ¢ )12 o P By e 2 PR 2o

FEASR = A MR 5 G e A AR A dnik
WREAFRIRE | 25 N S LA B AL 0 38 i S5 0 S T
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JE G Y R A YA SR R SR, ISR
T 39 v (1) Sh AR AR A 5 AR I R A . LT AN
Vit AL . R IR IR R R ORR VR . R
AL EAR . AVELRF . Sk, e kY
TR S 4 TR 42 B A R s A%, IR
AW . AR, AHMER . RS . YR
S R AR A T AREAIREE 42 i A= A e

242 ELGHY AN LS (FFRER) W
BB 5 | AR FE — 2 F2 B I RE A% Al 0 S i) Jo i
B, BHT I g RN i B ) SRR S | TR B

WL | i SCEE WA R U I AT N B At
AMENFERES% . HA s Soeik il 5 4
Wos W35 51 A B #5510 10 55 SCik it 7740 Brin 22 5.
BESHRAVRER THESBNAEYARE, FE
fifF 5 S A v T LT i A i AR R P R 4 R Y
S, A AL S AR Lo e pLE S5O

RE | BRI R B R L0 ma i 4w R 245
e, BmRPHrHXTEERANTE . YRR K
YRR Z B CER, BATEMITFTRESE, a2

Fi7R .

F5 RS FESWSITHR top 10 (BT Wos S5 1 8#8)

Table 5 Top 10 highly cited literatures in

recent 5 years (based on WoS highly cited data)

w5 R - N \ .
ﬁ%z{ff HIARAR A W SCE R B2
Year Author Journal Title Reference
Count
316 2017 Antoniadis, V Earth-science Reviews Trace elements in the s011-plan-t 1pterface: I.’hytoavallablllty, [24]
translocation, and phytoremediation-A review
Journal of Environmental Effect of bamboo and rice straw biochars on the mobility and
296 2017 Lu, KP redistribution of heavy metals (Cd, Cu, Pb and Zn) in contaminated [22]
Management soil
205 2020 Palansooriya, KN  Environment International Soil argendments for 1mr'n.0b111zat'10n of potentially toxic elements in [25]
contaminated soils: A critical review
Journal of Hazardous Nanoscale zero-valent iron coated with thamnolipid as an effective
176 2018 Kue, WJ Materials stabilizer for immobilization of Cd and Pb in river sediments [26]
Reviews of Environmental . . U . . Lo
162 2017 Shahid, M Contamination and Cafimlum Bioavailability, Uptake, Toxicity and Detoxification in [27]
. Soil-Plant System
Toxicology
161 2017 Ming, LL Environmental Pollution PM2.5 in thc? Yangtze Rlver. Delta, Chn.la: Chemical compositions, 28]
seasonal variations, and regional pollution events
147 2018 Kushwaha, A Ecot.oxwology and A .crltl.cal review on speciation, ¥noblhza.t10'n and tox1.01ty of lead in [29]
Environmental Safety soil microbe-plant system and bioremediation strategies
141 2017 Sharma, B Waste Management Agrlc}lltural utilization of biosolids: A review on potential effects (30]
on soil and plant grown
127 2019 Yuan, P Sc1epce of the Total Review f)f blocha'r fqr the management of contaminated soil: (31]
Environment Preparation, application and prospect
97 2017 Liz Geoderma Interaction between selenium and soil organic matter and its impact (7]

on soil selenium bioavailability: A review
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Fig.2 Dimension diagram of bioavailability of heavy metals
under the influence of organic matter
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Table 6 Keywords co-occurrence clustering table of CNKI
RABLR PN FRIFE S
Cluster Size Silhouette F LR Top team (LLR )
#0 37453 19 0.966 oy BRAHIX BEACE; HHMREN,; Ea)R
#1 3 14 0.915 3 BSE; WMAEES; HAR; MY
#2 =W 14 1 Wk AHLUR; FEFFISH; ARtE; e
#3 B 14 0.929 JEA; JKAE; Cdisdy; AP, AR
#4 HHESR S 11 1 Ty APLR B4 A AhAsRAER
#5 LA 11 0.877 DUB; N KUSSEIEM; AT BBy sk ELH R
#6 1 fh 11 0.819 WefE; Cus ##; CAIEZ; Dom
#7 L2FIEAS 11 0.92 EIEAS; Pos RDIRRTR ; A5hdl; AEMrEtE
#8 Y 5 0.929 TIERE; MWIEE; Koy BRI AR
7 WoS RkXHEIRAHIMEL
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Research Hotspots and Trends of Organic Matter Affecting
Bioavailability of Heavy Metals in Soil based on Bibliometrics Analysis

ZHANG Meng-yan'2, WANG Cheng-chen'?, ZONG Da-peng'?, TIAN Wen' %,
XIE Yu-mei'? XIANG Ping"*

(1. Yunnan Innovative Research Team of Environmental Pollution, Food Safety and Human Health, Southwest Forestry University,
Kunming 650224, China; 2. Institute of Environmental Remediation and Human Health, School of
Ecology and Environment, Southwest Forestry University, Kunming 650224, China)

Abstract: [Objective] The influence of organic matter on bioavailability of heavy metals in soil is needed to be
understood. [Method] Based on CNKI and the Web of Science databank, the main research structure, common
foundation, hotspots and trends of organic matter affecting heavy metal bioavailability in soil were analyzed via
Citespace software. [Result] The results showed that Chinese research institutes, represented by the Chinese Academy
of Sciences, have made great contributions to this research field, with accounting for 31.8% publications. Most of the
relevant literature was published in international journals such as Science of the Total Environment and Chemosphere.
According to the analysis of WoS data, there are three main aspects of this study: (1) The form of heavy metals has a
great influence on their bioavailability. (2) The plant absorption and the animal accumulation of heavy metals are
closely related to organic matter and its environmental factors. (3) The interaction such as dissolution-precipitation and
oxidation-reduction between organic matter and heavy metal is a mechanism affecting the transformation of heavy
metals and their bioavailability. [Conclusion] Based on the analysis of key words, 11 kinds of hotspots were obtained
in this field. The interaction between different sources of organic matter and heavy metals is focused in the solid phase
and liquid phase system, and the mechanism and relevant application of heavy metal activation or immobilization.
Given the key words, the “rice” “biochar” “remediation” are the current international research hotspots.

Key words: Organic matter; Heavy metal; Bioavailability; Citespace; Visual analysis; Bibliometrics
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