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Table 1 Paper quantities and retrieval strategies in different areas of mercury pollution control

J515] Bl g et RIBRIE 7S
R TS=(remov* or purif* or cleans* or decotaminat* or remov* or disinfect* or
ESIN 7758 1*
steriliz* or remediat® or recover® or repair® or degradat*) and TS=mercury
b ab P TS=(incinerat*) and TS=mercury 240 2
JENEE TS=("in situ" or in—situ) and TS=mercury 1137 3#
Bl IEE TS=(electrokinetic* or electrodynamic*) and TS=mercury 69 4%
(A=l N TS=(flush* or wash* or leach*) and TS=mercury 944 5*
pibeiVES i TS=(landfill or package or encapsulat® or containment) and TS=mercury 457 6*
PBLTHGRAL IR TS=("thermal desorp*") and TS 134 7
. =("thermal desorp*") an =mercury
PEATIE)
[ 4k /85 2 Ak TS=(solidificat* or stabilizat*) and TS=mercury 334 8*
LhER B TS=(phytoremediat*) and TS=mercury 204 9#
ER o NI 5] TS=(bioremediat*) and TS=mercury 230 10%
PLREALITE TS=(precipitat* or coprecipitat*) and TS=mercury 1113 11#
ERiaZY TS=(oxidation or deoxidization or reduction or redox) and TS=mercury 5881 12%
CERIg=2 3] TS=(electrochemi*) and TS=mercury 2 408 13#
iR/ TS=(filt*) and TS=mercury 846 14*
it TS=(cataly*) and TS=mercury 2294 15%
% o6 A R TS=(adsorb or adsorption or absorb or absorption) and TS=mercury 8321 16%
P b 3 TS=(electrostatic) and TS=mercury 424 17%
BRI iR TS=(synerg*) and TS=mercury 375 18*
FAL N T 2530 | . T
N TS=("constructed wetland" or resin or vitrification) and TS=mercury 538 19%
BeFste)
TR EETE L RBUE) TS=(toxicity or toxicology or *accumula*) and TS=mercury 7 645 20%
TS=(migrat* or "chemical form" or "*chemical cycl*" or pathway* or behavior or
I A e el or ey ss o
. "ecological risk") and TS=mercury
W .
KBS PEAT (TS=("risk assess*" or "risk evaluat®" or "pollut*assess" or "pollut* evalut*") and 3605 -
15 3 PEAG TS=(mercury)) or TS=((assess* or evaluat*) near mercury)
pisalll TS=((detect* or monitor or determinat*) near (mercury)) 4333 23#
HH O EOR TS=(protect* or management or policy or convention) and TS=mercury 2755 24%
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K 2B M B ME 2 (Clarivate Analytics)i Web of Science % /0> & 4E B SCLEUHE %2 (SCI-Expanded), 5
2R 2008—2018 4F AR ML SC . AT RN R RROK TG LB IR BURAH CHYIE SC 28 867 %, HirpH [ 4 3C 7 068
o KRR 20184F 12 A5 H.

B W B T RS . R “Web of Science 23 M # R 4517 THREXT K R &5 R 1T 50
. —4Ebr. 4850, i DDA(Derwent Data Analyzer) X/ R 45 R 74025 . ILRAAHTER
2 EIKRITEMIGTIBE XIER S
21 ZIKKGEBETARDESH

11 Ry A 3ROR TS YL BTG A1 o S & SC ), ATRAVE e ORTG QL Ab B AR A OGBS 19 7330, 4
KA YL B 16 U0 SR 50% ,  Horbril K B0 W B R (18 OB e 22 (8 321 4), WBHE R EA 2Lk
il e R T AR LA RE XS R EA TR, S TR AT AR 3 s O SR R (5 881 ) HLfb:
B (2 408 %), GG, mEEE. BELRIE . BPRES . RIGEPEMAICIESC17 1085, it
SRR Y 43.21%, ALHG R TG G A (4 333 5) . R S AH S AL ) FE B 9T B AR ) R B AR IE Y
(7 645%%) . KT GG 718 F) . R 15 Y KU VA 575 YL P4 (3 695 ). AR T5 YL HL 5 BUR A OC
W2 7555, HieSCEER 6.96%.
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Fig. 1  Proportion of published papers in different research areas of mercury pollution control
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RIS SO S SCHRAE — B FEE b AT RS W AN ATR A A B R 5 & R, TR TR R
WA PTG T B ol DA E /R iz Sk i S 2 P), DT R 2= B DL PPN SR S 2 AR R0,
& 2 h 4= BR Rk 15 GY Bl 16 A0 388 1) A SC#a A . BR A E FR B R B (United Nations Environment Programme,
UNEP) IR d5 i, JAEk, SRHECR 2 B, AFEHER X HEBA Il 35 75 1, R 4 iRk
AR R AR, T RUE H, 3T 1048k, ARSI SCI& SCEUE th 2 218 1K iy, I 2008 4 (1)
2055 K 2 201843 051 F , I 340k, K EAAG I R, A OGIR SCI A SRTE 3 028 F SCIIHI T
b, PHREARIZ R R 6B S0, RRAERY & SCHIT] 800~900 F

3R 5K 15 Y Ab 38 P RIS B 3 A0 S0k 1 & SCEIC B s E] A AR At 38, mTRUE Y, SRT5 Yesb 3
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Fig.2  Development tendency of global mercury Fig. 3 Trends of paper output in the field of mercury
control related papers over time pollution treatment, evaluation and management

BARMKH TR R R Z, HR MRS RN MR TG Y B kT QA B R 5ok 5 R 24
U S SOBCR BRI A KA . T 1040k, ORTG B FEEORFI G SCE R Bt 3, ki QT
(1PN @ VLN iy k218

BT DRI SR T8 2 v A I 8“2 AR SC I R BE RN 2 RS 1 Y B 248 AR, A8 AR % Mt 15 ]
W SOE SCER P A2 AR, DR AR RS B AL, #es s, l R —5E
PRI E RSSO AR R, AERAT RS R A RO AR, 32 R BB 18 SR | A )
SN — A 2 28 o — Bt ) ) RARA REIR U E . 38 2 04 2008—2018 4Kk 5 JL iy iy Uk B 4F
FACSMGIEOL . AT UE 5238 SCH S | Y IN ] SR Y2, 2008—2009 4R Y18 SCE B 51 R AR
F P05 | OB fe e, H.90% DL B RIS SCAR 5 | . 3T 10493k, 18305 UG 15.2 1,

F2 RIGEMEGEHILXHSIER

Table 2 Citation statistics of papers in the field of mercury pollution control

A RS BTG SR AT W51 41% T B | U
2008 2055 1944 60 023 94.60 29.21
2009 2176 2071 60 088 95.17 27.61
2010 2257 2154 59 709 95.44 26.46
2011 2427 2309 54478 95.14 2245
2012 2442 2335 48 858 95.62 20.01
2013 2617 2478 44 587 94.69 17.04
2014 2758 2603 41353 94.38 14.99
2015 2948 2736 33256 92.81 11.28
2016 3054 2741 23682 89.75 7.75
2017 3082 2439 12820 79.14 4.16
2018 3071 1165 2815 37.94 0.92

ESl(essential science indicators) & 8 5 | 18 3C I AR $i X 0 45088 A1t B AF o i e 5 | FHME, RE T 44
H . FER— ) RRAFEAE B — U (HE T Web of Science 5% J7 )i 5 | FEE AT 19 19 3CF . ESIm #5118 3048
T TAFFRHIE RSP E183C, B4 % 20184FE 7—8 J1, KI5 JBhiA SU ESL S8k 5118 3C, #f
DA Y, AU w5 118 SO I sh BT RYEH, mwn 18 SCRCR: & AR R SCRE Y L B REAS 4 R AR
1%, 15 SCIIESCHYF-HI52 1 ) H AR —H
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23 FEAXER/MK m— ESIi #5116 3R
. —— ESIE s I8 S0y A8 SCER A L 1]

RERIAT 158 F ALK LR RBRG S E w0 14
HC, B S WG SCRES AT IS IO EE, S D 12 5
h, SOCRHESITS IEEA IR E . XL g T s 0s =
oo BERPIBES . 3% S A SCRLT di sk — 2 T 06 3
oo WA EKIE IR, PRI AEECY 10 04 i
106 (h AR —MRA RIS, EEREmREE  © o
B B R T 2 R, AT TR E 5 E28:::55z::¢3 ¢
X2 AR A 5 2 AR P UK, RS R, WA
FEWIZ [ G0 X I8 SRR 180K, P 3R SR B4 ESIR8EE 1 SORC- Bl ] 25 1h i 3
511611k EE AR 117, P AR CFED T Fig. 4 Trends of ESI highly cited paper papers

1938 K5 INE R h48%h 73, P8R CEH 5]
19.55%; ENFERFEECN 64, I RER CHHE51 15.57
W PEBESF W88 57, PR SCRERET] 16.151K
L P EAMELR 3 E AU R SO LRk
Je, HhHRBORR Y DRI AL R 44 43K 3.

P53 e e S [ RN SEBR A P ORISR AL B e
T RS, BN, REES ATEYE MRS, 2%
B AEXS G E Y AT 2 e U S R e 28, T, T ik
IR KSR R R W ) A B[R] B A R G RN L T /

LAl

H‘J?ﬁﬁ%fmy #%ﬂ%?&ﬁ@ﬁiﬁ\ ﬁi+\ fjﬁ—l—:\ jé 39 = e

BRKM ., TAMEES %A Wk s e "
S o . ‘ BRA WE wy e ot

b T A K B T 2005 4F J5 3l 1R BN, Gl ¥ gE 3% 3% 4% OF

o AR RO B, W E SR R IR ) B HOR IV Y 3%

AN EME, BRI TPARSE, JFT 20114 K5 ORT5 YR IR G4 BR & SCR TOP 15 F %K
ST T AR AR s ALy A it Fis-S TOP 15 countries in the number of published
FHCIEE S . 7k B R 7 A Tl paper in mercury pollution control
PR, JERR B IR T TR AR
24 EHRESKIET

A EROR TG GBI AR OGS SO R R AE 3 028 MR B, PR TR SCA 9.55 , WITIF-2 5
F29742.65, A GUEEL WA K f5e 8 9 3 A0 PIISCSR B SCBE Ry s 1) B2 IR AR A T2 (New England
Journal of Medicine) (IF=79.260), 2011 4FUs% T SR L BEBE . MRS . BN RSB I
V3 A5 AN AR i R 2 SE[A] A e A998 3C {Mercury exposure and risk of cardiovascular disease in two U.S. co-
horts) , X oK B 8 AU £ 4T 1 BIFSE S PEHs 28 S TR 5T BE 22 BE T 2014 4E7E (Lancet) (IF=
53.254) b k3 T R 15 B AU PE Al AR OC 1Y) 4 48 2 M 28 SC % (The minamata convention on mercury: Risk in
perspective); 3) {Chemical Reviews) (IF=52.613)2015 4F W% T & K3 3 IR KA RN & R BT
2015 3L R & £ AU 258 25 S (Mercury physicochemical and biogeochemical transformation in the atmo-
sphere and at atmospheric interfaces: A review and future directions) X} 7K V5 YL e MR IE th T B AL AT T
WEFERY, 2017 AEWCsR T L R4 TR 2% F 2017 42k R B8 25 CEE (Tonic liquids in selective oxidation:
catalysts and solvents) TSR E LB ALK 5 JL,
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& 305 4ROk 5 Ye Bl i AU K SO R R Y 20 A RIEEAT T 4eiE, ATRUE L, BFSE A GATE (Environ-
mental Science & Technology) & k2L 655%, F 8 A CEZ NI E (G E M FRIHA R . E IR K
Foo M), hEPEREERE . ERRY), IMERONERAEA . FURMAE Y HIKCH (Sci-
ence of the Total Environment) 6095, %k CHE 32 FH (G2 E MR HAR . HVEHRKE), MEX
(S RIAELRR KA RIRBURE), HE (T ERBE); (Chemosphere) 3409 %, F 2K
EZ R E (hEREARE) . EE L PP (E R ZE 512,

®3 EBRITHEPAETIH K TE TOP 20 #F
Table 3 TOP 20 global journals of mercury pollution control

Jre LURIEAS W57 17) RICHIE SR (2017 4F)
1 Environmental Science & Technology TR AR 655 6.653
2 Science of the Total Environment iRl 609 4.610
3 Chemosphere W 409 4.427
4 Environmental Science and Pollution Research IR 406 2.800
5 Journal of Hazardous Materials TREAEE BBl 381 6.434
6 Sensors and Actuators B: Chemical A1 k2R AR 362 5.667
7 Environmental Pollution Waipb 335 4.358
8 Talanta 2153 b 331 4.244
9 Fuel REd SR TR e 305 4.908
10 RSC Advances 2tz %) 280 2.936
11 Electroanalysis 5 TN R e 263 2.851
12 Marine Pollution Bulletin IEERLE BT RNR K A 258 3.241
13 Chemical Engineering Journal TR TR 253 6.735
14 Environmental Monitoring and Assessment R 249 1.804
15  Energy & Fuels REIR SRR TR M 246 3.024
16 Bulletin of Environmental Contamination and Toxicology — PRIER}2% FiH~% 242 1.480
17 Environmental Research Waidb 213 4732
18 Analytical Chemistry 215 b 210 6.042
19 Environmental Toxicology and Chemistry Wb d e 207 3.179

20  Analytical Methods 213 B B AR HHOR Otk 202 2.073

3 EKKRITEBIEARA

EEEROK
3 EHWRFMSHASTH Ky s
[ 6 4ok TS A STBITF I FIOE T s p \\
Web of Science WF5¢ J [, T [A), AHXKECILP 2%
S4TGB, HR A SRS e
(9 097F), 0T RN 19%. JCUONIRBERIE  Eiy 2""’@%%
SEA@ 0405, TFE4 902%5). #RIRM#(2 549 '@;ﬁ .
fe). EEHR(2 2625) . HLIL(1 691 ) 1] o 3% *ﬂri'j}}ib
32 RISHBA MBS TR RE B AR ans

Oy e 78 KR 15 Y B I AT 5 A B R FIRE A |
IR RSB H, R AR 53 SIS & S
2R SCE R AT G S o B (rp S p 2L (ki
FAKRE R AEMEALE), FTRAIE 45405 S

K6 T Web of Science BF5% 7 [ (14
ARRGRTT YBIIA I )7 18]
Fig. 6 Research areas of global mercury pollution control

based on Web of Science research area
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Table 4 Trends of different research areas and main publishing countries in mercury pollution control
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Ji A LR Al
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Fpeub ;’;g XL 5 18 19 17 28 27 21 18 25 11 26'...'...._.
EfEE ;’;g FHE. 25 81 9 9% 86 97 12 12 140 109 120_____...'..
%@ﬁ{ggg;ﬂ;ﬁ%@‘ 5 5 4 4 6 3 7 7 9 13 7 ____._...I.

AWk fﬂz;;h@\ 87 65 76 70 75 83 84 96 87 100 121 .____-.l.ll

s PHEL KHEL
EsiEoE S 29 35 34 38 54 43 26 47 49 59 43___..._..'.

FE. PEEE
B m 10 6 7 0 8 0 17 15 18 23_______...'

7F. %H
ggm ;’;2 FE. 8 om0 30 % 48 B 3% M3 _ aindnl
i HES ;2 TE o6 15 3 o1 w20 a0 2 v . .pEiEls
7%;%4@’5 i’; ™7 u 2 a3 o2 3 ou % 1 2 __gileslli
ﬂ%’ﬁ ii;j@‘ g9 o os o os s o1 o owo ue s NIy
SRR ;Puijc%@ w8 w3 4 4w 461 sis s s st e e _anllil]
%Qi{gﬁié‘ B o4 217 218 28 195 20 231 218 260 230 L
ity iz TE g s s 71 75 79 66 81 86 o7 O pp—

hE. EE.,
fiEAbAb B e 140 171 147 172 152 169 225 243 270 305 306 _ _ _mil | I I
Rz oAb L R 551 602 623 686 675 725 775 84 921 937 998 o] | l I
FrE AT L RE. 24 38 30 37 36 25 40 44 50 48 52_._.._..'.'

PRI SR L SR, 10 17 26 17 2 25 33 65 50 43 70______.'..'

s XRHE. PHE
TS 53 558 575 670 709 725 731 741 833 757 823___.....'.'
\ SH=NES =N
B8, ik 405 456 471 457 431 496 527 555 623 631 684_____.....'

. £E. FH.
KU TAE 266 242 262 302 299 327 353 408 399 400 445_____.....'

(b
; FE. RE.
bRl i 320 339 342 387 375 399 420 497 444 435 384___....'...
® ESENLUER
s (3N ﬁ%buﬁﬁ 162 159 219 221 232 225 271 298 304 334 339__......“'

M FERCEZEDEDE . LE, meEkR, sE. RE. PES,

2010 4F Ik, LABRIE A 3 ) FhA BRASH R A 9 o 1 [ R e HE IO o o AR HETBCIE HE R 1) 5K 1 24
24%; HABHEBOR RIS A @B A=, Adi 15%; KIRE, 405 11%; EFRIEY, 2015 7%", 4
BN K SR, WA EE . LA . AL AL PR RS KR
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Table 7 TOP 15 global organizations in the number of published papers in mercury pollution control
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Fig. 7 Development tendency of mercury pollution control

related papers published by Chinese authors over time
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Fig. 9 Research areas of mercury pollution control

in China based on Web of Science research area
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Table 8 TOP 20 journals of mercury pollution control in China
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Table 9 TOP 10 Chinese organizations in the number of published paper in mercury pollution control
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Abstract As a global pollutant, mercury has always been one of the hot issues in the world. In China, the
emission of mercury pollution are large and widespread, its local pollution is serious. In order to analyze the
current status of paper publishing and research hot points of mercury pollution prevention and control, the SCI
papers in the fields of mercury pollution prevention and control technologies, assessment, and management were
reviewed with from the perspective of bibliometrics. And countries and institutions of the authors, journals,
impacts, research areas and hotspots of these papers were statistically analyzed. The results showed that treating
technology and mercury pollution assessment were two main research aspects. In recent decades, the total
amount of published papers on mercury pollution increased slowly, of which the published papers related to
treating technology declined, and related to mercury pollution assessment increased annually. Mercury pollution
treatment technologies mainly include adsorption, redox, electrochemical remediation, catalytic treatment, etc;
pollution assessment mainly involves toxicology, migration transformation and risk assessment. And recently the
popular research themes are mercury migration and risk assessment, electrodynamic remediation, catalytic or
adsorption treatments, and so on. Moreover, the research directions in global research institution are
convergence, and they are focused on environmental science, ecology, chemistry, engineering, and toxicology,
while the research objects of different institutions present obvious regional property. The total number of
published papers and the number of ESI highly cited papers in this field by Chinese authors rank first in the
world. The research areas and TOP journals are almost identical to the world. The top publishing institutions are
Chinese Academy of Science, Huazhong University of Science and Technology, Tsinghua University, and
Zhejiang University, their published paper amount are also among the top of global rankings.

Keywords mercury pollution; pollution prevention and control; SCI paper;bibliometrics





