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o, R R BT P A TR AR R . IR 2355 )R
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ki E S ( Bibliometrics ) POHE &y 9% B 1
W R B A (Pritchard A.) T1969 4E42H1,
SCHRTHEF DAL 8 A 0 . e k. BERIE Y
FEWBF T C A D2 BER A ) Skt
B ] 75 5 — 45U N 22 G0 b T A BT 235 R %) R o o
FERE , s AT — Bent I Y & B 5 1), R AR %
RO OB R 0 T R e B SN S B S wt £ 271543
SRIWF S B RS K, R A SCHR T o A B F 93
BRSBTS 2Bk H R h £
RIS J BF 5% 4088 1 A DG SCHR AT 3 = e M, AR
TE 4R AR S B AF S BOIR ATV Bl S, A BT
WFFE# T i i S AE 2Bk &k R RS B, B
A A B FE T 1) o

1 Bk I8 Ko rik

L1 BEKRIR

Web of Science%UHi 78 /2 i 3¢ [H B A5 B
( Institute for Scientific Information, IST) #i
51 SCE TR A, 2 F R B AR 51 3 1R ) B
TR RO PE L BT W s i SCHR A o 1 4 T A e B L
Ml A 520 F AT R, © O W PR 2 N AT
Fleege it SR 2R TR, AU
Web of Science WEUPERIR, K8 #4648
“ “polycyclic aromatic hydrocarbon*’ or PAH or
PAHs and soil” fERkua MR, Kz i) E E R
1900—20144F, KRR ICHKS 4905, HoH 15 g
SR FT 19624,

1.2 7%

FlFH Thomson Reuters MJThomson Data
Analyzer ( TDA ) B X5 SCHRECHE 47 42 48 Fi1 43
B, SRAISCERIFEE 2R 5, BIRASCHR 14 2 F0SCiik
TR R, REC: . Gt it Tr
2, WEFESCERIE R ) A gkl . B e R . AR E
HAE R, IR UEMER IR 2 HOR B S LE 454 |
FRAEFRLAEE, X+ ERRIE th Z 3R T7 R I 518 SO &
JR Jok 468 HEA T il ik FIMES
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EckflLudo WaltmanFt & i) —a 9t 5 F, #12

BLFI 4626 <SRBT hr 0T L i I A
2. KBS FEATMALE RS, 5
fege b (SCHR ) THEA= I 3Ia o 51 S0 7 ik
S5 G, AT AL BE E & e oR = B 4t 5
Kt
1.3 FEIRH

R B SCry e b gL, & SR A SCHERTT
e — B — D BRI A 7 e ) Y AR AR .

BT IR 3 SO A S 2 7% SR IR
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KRR L IR SO M LB s
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TN 8 JE K 2% 2 H B 53 AL P P B2 R TRIR - b
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M, BT VR By ok 55 1] T30 R 201 .
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Fig. 1 Variation of number of articles and average citation per paper in China and the world
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20144 K SCH K668, FHECHIA568F , I
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r ] 7 L SRUISRIE 5 Y 5 1 STk kR T 19934F
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20004F — AL T 2218 K e B B, I B B A SC A
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1 2995, 20144F % SCHH246, 7 BBk SR
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Table 1 Top 20 countries or regions in number of articles published
He# ] 5K B i X K BN GIE /e i BT | AR HIE %L
Ranking Country or region Number of articles Total citation Average citation per paper H index
1 FEEUSA 1784 56 194 31.50 107
2 A [E K ffiMainland China 1595 22 507 14.11 61
3 8 E Germany 729 19 401 26.61 66
4 PEEUK 526 16 141 30.69 63
5 JnE K Canada 476 13 215 27.76 58
6 1 E France 471 8 909 18.92 47
7 PHPESF Spain 447 10 089 22.57 47
8 B RKFaly 329 5843 17.76 40
9 i 2% Netherlands 277 8 998 32.48 49
10 % 2 Poland 240 3390 14.13 30
11 # [E South Korea 215 3133 14.57 29
12 Fis diSweden 202 6 734 33.34 46
13 H 7 Japan 199 3 806 19.13 31
14 E[lJ# India 197 3 806 19.32 32
15 K F Australia 167 3599 21.55 29
16 H7iCzech Republic 165 3166 19.19 27
17 F}4% Denmark 161 5319 33.04 38
18 2 P Brazil 148 1520 10.27 21
19 2 P4 B Mexico 143 1279 8.94 20
20 h[E 4 ¥ Taiwan, China 128 2115 16.52 25

RICEF20M P E 74, EE3A,
EE3A (WE2) o HEFFBE (Chinese Acad
Sci) . 2ZFHEE K (Univ Lancaster ) FIHFVL K
#* (Zhejiang Univ ) VA REI=, T EFEBELI468
e MECR TR TR S, ORTHERS2. 3. 4060LM
JeSCH A, T RT208LA 924.32% o BT ATIR
JiTE, P EREEGER ST 2445 FE N, 2R
R R SCRT i HE 44 2 200, i RF AR R R
HEA B30 WRIBBEIMUCRE , HEA S 101
PR 2 BT PR RF R BE R, R XIS Ik 57.11,
T BT AR R T 40 Y AILAE I8 A B 1% 33 28 K%
FEP PR R, DU KRR Ry, R E R B )
FEIPEIIR LA 15.48, EEIBALTHIT R

(20.67 ) IR (19.56) , A EHFGEHL
M BIARBEATT10, o ER2EBE & SCRIHTE 8042,
522 R RER A O], 15156 14 .
2.3 {EEREAT

EHORFFFERA B, IR R A E AR R
PRBL T 225 ISk F ) . R SCR R B RT200
WXHEE S MHEA W3, HESCIERIEXREZR
YL E M Jones K C (88%F ) MSemple Kirk T (77
R, B3R (614 ) , SHANIHYEARA
(565 ) o MESCRFe 2 M RT4 00 1E & o A R
A, HIrEIUE 00 2 R . dbat ke,
WL R, HAPE1, 20 2= E 0k A 22 Ry
Ko MWEBGIIIR AR, WRERCEREZN
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Table 2 Top 20 research institutions in number of articles published
He4 HLAL Jrlm E R B BT IR T BB AR HFE %L
Ranking Institution Country  Number of articles Total citation Average citation per paper H index
1 P E Rl B% Chinese Acad Sci Gl 468 7 244 15.48 42
2 2 R K 2% Univ Lancaster e 143 5778 40.41 42
3 WL K 2:Zhejiang Univ o 142 2935 20.67 30
4 ZIGE AL L i ] 101 2 498 24.73 28
UFZ Helmholtz Ctr Environm Res
5 b K2 Peking Univ i 94 1839 19.56 25
6 B ER I 2 CSIC PUBEA 93 2260 24.30 26
7 % FE B4 F USEPA EH 92 2 648 28.78 29
8 B AR K2 Nanjing Agr Univ r 77 884 11.48 20
9 JEZTIR {5 K 2% Beijing Normal Univ LRES| 70 575 8.21 15
10 i 2K Univ Massachusetts EE 68 3123 45.93 34
11 M FF K2~ Nankai Univ o 67 894 13.34 17
12 W 7 5F SR BE K 2% Stockholm Univ Fiiy 63 3598 57.11 30
13 A9 B SR IR IE ITIINRA % H 61 834 13.67 16
14 F#IR S K*¥Hong Kong Baptist Univ. 60 1435 23.92 20
15 bR RIBAR 2 Univ N Carolina £ 58 1781 30.71 22
16 FE ViRl £ Bt Acad Sci Czech Republic 7% 57 1262 22.14 21
17 FEZ JHEE K2 Univ Bayreuth | 54 2265 41.94 29
18 JinE R EEF Environm Canada JIEN 53 1991 37.57 21
19 B Wi Bl 2 Bt Russian Acad Sei % W 52 304 5.85 10
20 e Je SR K% Tech Univ Munich fh 51 1 830 35.88 23

Jones K CLI4 785 F T &/, & THEA 2460109
Hawthorne S B ( B85 H1K3 052) , #N7E&H
R B R (2 827) , WRIL A
MR (1 683) ALt KRR FIE (1 506)
SRR 30, MATHBEIBRT , AT
LA 2 B K 24 i Hawthorne S B, F& ¥4
3R 80.32; b T A2 50 A9 ST 6 AR BE A% G
Cornelissen Gerard, FEI#E5|Hik 876.81; KX
i Z M Jones K CHU PG IR H54.38, (i T
S35 B 2089 v AR R 2Rk 5 A e e
WL R BRI, R B85 K 930.05. H
FEBOKA . Jones K CLI4OHEA B 101, 36 FALAF}

B2 Hawthorne S BLL3OSE T 452147 , Semple
Kirk T (28 ) ZbF2E3107, B f1AH] hHEE 53 R
23, JEANESAL, EFRFE R LA 2 HES BUCh
12 ~ 14, BARMmAL.

G831 o3 A T # 4 agE rh 2 5 05 IR i 9 SRR Y
T 23 AN B0, T B E 1 SIS C R U 1 A% O
T, A BT OE50 N Dk 5 I P AT SR A 1)
MR EFR . NRAFTTLUFEL, K XCRERAEES 1A
) 7& Chemosphere, HTjHI% H3Eh 2352k
kiR Z, N546%, HERACETN6.43%,
Environmental Science & Technology ( fij#REST)
WP R Sch 5250, HEA 20, e iRk
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Table 3 Top 20 scholars in number of articles published
He#4 YE& HLAL it E 5% B RS R R TIIK SER
Ranking Author Institution Country Number of Total citation Average citation per H index
articles paper
1 Jones K C 22 RETRER A | 88 4785 54.38 40
2 Semple Kirk T =R Yl 77 2 625 34.09 28
3 Tao Shu ( Fig ) JeniRE o 61 1 506 24.69 23
4 Zhu Lizhong ( &F|H) i RANE ] 56 1683 30.05 23
5  Xing Baoshan (J5E 1L ) e YN B 53 2 827 53.34 27
6 Oleszezuk Patrylk rh L R A o E 49 617 12.59 13
7 Wilcke Wolfgang FEB PR s ] 38 1 466 38.58 21
8 Gao Yanzheng ( FEAE ) P AR R A o E 38 964 25.37 20
9 Hawthorne S B JtERHE K2 X 38 3052 80.32 30
10 Aitken Michael D bR E kR % 38 1187 31.24 19
11 Cornelissen Gerard Wl aF R EE K2 Fi 4t 37 2842 76.81 22
12 Li Peijun rpE R B i 34 527 15.50 14
13 Christie Peter o E R B o 33 418 12.67 14
14 Luo Yongming rpE R B wh 33 455 13.79 12
15 Harms Hauke Z IR LIRS T ] 31 1 484 47.87 17
LN
16 Namiesnik Jacek F& A0 58 Tl R T 31 977 31.52 14
17 Cutright TJ B B£8R 2 FH 29 316 10.90 9
18 Rulkens WH i A N fiif 2% 29 801 27.62 12
19 Dendooven Luc PSR MU S Y 28 293 10.46 9
WL
20 Faure Pierre LEERRE S RE 28 340 12.14 11

6.184%, Environmental Pollution ( RiFREP ) H7|
RICHE343%, HEASE3N, (e A S E4.04%:;

BWEG I R  m REST, #5108k 29 124,

2y hy SRS R HE A 2 Y W Rl Chemosphere
245, EPRB I MR A 300, 11 361
W RS BIR T MESTI®RE 107, Journal of
Chromatography ARES5207, EPJEH30L; ESTHIH
RS 102, Chemosphere g 55207, EPJE3
fo ST E, LA L35 0TI AE 45 A 2 R
A LA .

2.4 SHIIIRIEL

SCE 85| 3R AE — 5 R B RO T AT )
FETAEFE TAR I S EERE L, A DU s B 2298 SO
BT i e v Bl A 32 AR A R, DA AR
SR B AR HATEIRT IS R, BT
VU R M 22 4 1 B8 SO AR 4 AR
PGt , AT 1OR w5 I ae SO U 21
e N (WES) , HEEEAGIHENEE S
By o BT BI S5 5 18 SCJE HH Pignatello J J#1Xing
B SAFRHES “Mechanisms of slow sorption of
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Table 4 Top 10 journals in number of articles published

44 R R R i SEI TR R GESE I CIE TN SECE
Ranking Source journal Number of articles Percentage Total citation Average citation per H index
(%) paper
1 Chemosphere ( fL2~F ) 546 6.43 15 555 28.49 61
2 Environmental Science & Technology 525 6.18 20 124 55.47 93
(FRHERLE HHAR )
3 Environmental Pollution ( 3515 ) 343 4.04 11361 33.12 52
4 Journal of Hazardous Materials 322 3.79 6 582 20.44 39
(A FMEAE)
5 Environmental Toxicology and 214 2.52 4915 22.97 38
Chemistry
(IS )
6 Science of The Total Environment 198 2.33 5093 25.72 37
(BEREERE)
7 Journal of Chromatography A 162 191 5813 35.88 44
(EIEF T AREAL)
8 Environmental Science and Pollution 133 1.57 1143 8.59 18
Research
(PR ST 505
9 Water Air and Soil Pollution 132 1.56 1383 10.48 19
(K. BRMEIEGG)
10 International Biodeterioration & 113 1.33 1441 12.75 22

Biodegradation

(I e A 0 ok 45 e )

organic chemicals to natural particles” ) S
A 5 A9F 5 UL P 52 W) 52 182 W RS 01 i R ) Ji A1 B ko
YT AEWEE R, &S E 21996

, AT 843U WS E T 55 20 1Y 18
JE “Advanced oxidation processes for organic
contaminant destruction based on the Fenton reaction
and related chemistry” , M FEAH TS B i) £ E
WIS T 5 URN 28 S50 S W I H 7K 0 4 3 4k B A 52
Wi (R 2R & SCIRFIE] 29 20064F , B 51K R 796K 5
PG IR E TAE 300 MJE “Aging, bioavailability,
and overestimation of risk from environmental
pollutants” , FEMFR HIEPFIS LYY
A RCPER A I TR RS (A2 A 34 . DS a5 [tk SC
BROR A, FE S5 ) R0 A5 13 P AT AL A I RR
g3 RS RERHLEAE

2.5 XBRARMRHASR

3 rp 22 B8 55 SR W 58 R G Sk 1 G R 43 A
A DL Wiz SR 5 A S o FETFVOSviewer, X
1990—20144F Fr 7 B B A AH G G Bt i), 4 1 8
BT h 2355 18 TR AR E g (LR ), ATl
15 AT R LA — R R IET AT
KR E VIR S E 0T, A UE Y RGOSk
REENZHIFREGREEABREHEAR, THER
(WNAJEH (white-rot fungi ) ) TEFEMFE 271
TR, HIEAFTE 2 4 T TR W B L
SEMENZHHET T D REFSRER N H
(R i 5 BRI, AT O A T A o 4% b R T
TEPER TSR PG Y SRS
VEAEATIESY , BN AR LU . MG A AR
) 37 2 AR Tk, H R OCTE R AR i v 2 30 05
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Table 5 Top 10 citation articles in citation frequency

HE# (=

L

BBE IR

K SCHF (]

Ranking Author Title of article Total citation Publication year
1 Pignatello J J, Mechanisms of slow sorption of organic chemicals to 843 1996
Xing B S natural particles (A HLILY) BTAE H ARWORL T 19 2248 1
WHpLE ) 7
2 Pignatello J J, Oliveros Advanced oxidation processes for organic contaminant 796 2006
E, destruction based on the Fenton reaction and related
MacKay A chemistry ( 3 Z5U00 5 7 S AH AR 2 147 HILT5 Y Pk v
fRIERELT ) Y
3 Alexander M Aging, bioavailability, and overestimation of risk from 701 2000
environmental pollutants ( FEEI5 Y &AL . AWK
PR AR B )
4 Baldrian P Fungal laccases — occurrence and properties ( B A HEAY 693 2006
WA RIS )
5 Cornelissen G, Extensive sorption of organic compounds to black carbon, 595 2005
Gustafsson O, Bucheli coal, and kerogen in sediments and soils: Mechanisms
TD, Jonker MTO, and consequences for distribution, bioaccumulation, and
Koelmans A A, van  biodegradation ( FFHLYEVIEY A L1 b el | 1 R+
Noort P C M AR L 09 )2 B A L AR R BN AR W R A Y ML
A Y
6 Hedges J I, Keil R G,  What happens to terrestrial organic matter in the ocean? 574 1997
Benner R (FEAE TP 2L T e ) P
7 Menzie C A, Potocki B Exposure to carcinogenic PAHS in the environment ( £ 549 1992
B, SantodonatoJ I IFREAEIET IO RE)
8 Edwards D A, Luthy R Solubilization of polycyclic aromatic—hydrocarbons in 535 1991
G, LiuZB micellar nonionic surfactant solutions ( ZIFFHIRTIEIEHS
TR 97 )
9 Stedmon C A, Markager Tracing dissolved organic matter in aquatic environments 492 2003
S, BroR using a new approach to fluorescence spectroscopy
CRE VRG9S 35 J7 16 7 B 7K B35 vl vy s e
Holg)
10 Schmidt M W I, Noack A Black carbon in soils and sediments: Analysis, 479 2000

G

distribution, implications, and current challenges
(LIERPURY TR IR 8T 34 SRR AT Y
Pl )
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Fig. 2 Distribution of hot spots of the research on PAHs in the soil environment

JRISIE 2N AN, A R Z IR, R
BRAE BT E I B AR WS g
XF2010—20144F 1y AH ¢ 5 8 i) #F 17 45 I %
M, H20MHEA R, BRFRY, LR
22 V1 5 1 0 56 A RS 52 AT 2 00 5 4 32 40 U 9 7 A
R, H YR RSS2 OCTE, AR BRI A: Yyt 2

W R AR A o SRR R Z 217
KERYIBURAEREE, [R]INf 3ERR I h 2 3805 ke py ot
FAELESK . DB RPN ESE . A
BTG B AT HIL SR 24 55 35 e WD A AR ST 92 Bk R A
— . WMHLBERFTE S Z E . T ARSI
FEIT 54 LA

R6 2010 —204F TIEP BT RMREX XM S MK EIRFIT

Table 6 High frequency keywords in related articles during 2010-2014

He# pasiat| HRIRIR He# Ko ftin) H PR
Ranking Key words Frequency Ranking Key words Frequency
1 degradation & biodegradation 1059 11 black carbon ( /& ) 126

( BEfR B S R )
2 remediation & bioremediation 538 12 extraction ( 21 ) 126
(BEREWESR)
3 phenanthrene ( f) 343 13 rhizosphere (AR ) 120
4 sediments (VLB ) 315 14 contamination ( J54¢4) ) 118
5 bioavailability ( ZE4) A F ) 212 15 crude—oil ( JLiH ) 118
6 water (7K ) 206 16 organochlorine pesticides 118
(BEHLAARE )
7 heavy-metals ( E4: )8 ) 195 17 bacteria ( 4lIF ) 117
8 sorption ( W) 194 18 removal ( 2B ) 114
9 China ( F1E) 155 19 organic—matter ( HHLF ) 113
10 persistent organic pollutants 128 20 pyrene 107
(FREAMEAR LIS Y)) (t)
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P2 SCHR Y 2508 RN BT i TG BE S X B 2R R K
S —FhEE L XF1990—20144-Web of Science
B PR S Y - S BR5 vh 22 B0 05 0 A DG BT Y SR
TR WY, A R IR b 2 3 05 R A ST A8 SO
B AR B BAR P E KO R, Hd kA EW
I HZE M, 20144F & i O 4 Y AR R R
LH36.83%, K E A SCH . BB GIAIR ATH
TRECY JEE A, v B Y A ST LR AR I
i, AHNEZ . DU REE A, PEFRIS SR
Tt BB 1 R Y W ORI, A SO A A 4
Fo GAKRE, RO ERR I H 5 7 5T
SEEnvironmental Science & Technology., @it ¥
B R TR, RS R 2T L
W h Z IR S EMIE R . 2 RS
A BT R A S W L DA R 22 B D R B R T A5
], ET AHSCHE AR ST SAE b b A

2 % X
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Review and Prospect of Research on Polycyclic Aromatic Hydrocarbons in Soil
Environment: A Bibliometric Analysis Based on Megadata of Web of Science

WU Jian' WANG Min' JIN Zhihui® WU Jiangiang' SHA Chenyan' QI Xiaobao> TANG Hao'
HUANG Shenfa' *'
(1 Shanghai Academy of Environmental Sciences, Shanghai 200233, China )

(2 School of Environment Science and Engineering, Donghua University, Shanghai 200051, China )

Abstract In order to understand in depth the global status and frontier dynamic of the researches on
polycyclic aromatic hydrocarbons ( PAHs ) in soil and to reflect scientific capabilities and influences of
relevant countries, institutions and individuals objectively, a bibliometric analysis has been conducted
of related literatures published in the period of 1900—2014 and included in the citation database Web of
Science of the ISI Web of Knowledge. Results show that the number of related publications displayed a
rapidly and steadily rising trend. In terms of number of articles, total citation and H index, the United States
ranks first, and China second, but not in average citation per paper. Among the research institutions the
world over, the Chinese Academy of Sciences and the University of Lancaster in England are on top of the
list in number of articles and H index, and the University of Massachusetts in the United States is the top
most one in average citation per paper. Among individuals, Prof. Jones K. C. of the University of Lancaster
is in the lead in number of articles and in H index, too, while Prof. Hawthorne, S. B. of the University of
North Dakota is in average citation per paper. Prof. Tao Shu of the Beijing University and Prof. Zhu Lizhong
of the Zhejiang University are the most influential scholars in China. In this academic field the journals
of “Environmental Science & Technology” , “Chemosphere” , and “Environmental Pollution” , are the
leading ones. The researches in this field are mostly focused on degradation and bioremediation of PAHs in the
soil, dissolution and adsorption of PAHs in various media, and source apportionment of PAHs. Researches
related to “China” hold an important position in the recent 5 years.

Key words Polycyclic aromatic hydrocarbons ( PAHs ) ; Soil; Web of Science; Bibliometric analysis
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