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Abstract

Because of the unique nature of nanomaterials, the research on Nanomaterials in the field of en-
vironmental science at home and abroad is endless. In order to explore the hotspots and progress
of nanotechnology in the field of environmental science, the research on nanotechnology from
2015 to 2019 was analyzed with the bibliometrics method by means of CiteSpace software. With
the key word “Nano”, 3005 articles related to environmental science were retrieved on “Web of
Science”. The results show that the research in recent five years mainly focuses on three aspects:

» o«

“the performance and optimization”, “the environmental effects” and “the application of nano-
technology”. This study can reflect the current research hotspots and development directions of
nanotechnology in the field of environmental science, and provide scientific references for readers.
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1. 5|

LR, GURBOREEKE, BRGKMER HATT, R GREAR S Z 22 BHRai &, £ AR,
WE A FMEREE L MR Y BRI SURSE A T 2 N . A E S 4y RARBIPURRI A AL &
MIZTE R BHABORBEP T E RS, FEIR T X TR BRI TR . FE T 2003 4%
SLEZGRBAT S G, AR 2006 SR GOREHES BRI RSN (B S A KIIREARAR S R4 2 )
MUK E fE R 2 — o FETPURBPRME BT AR, FLAE K AL R (KR PR AU TL] . DBHEARI2]55) . RS
TG YA O R AL BR 3] IR R ARALBR[A]. ZL[5]55) 35 utB 5 (F BILAR 245k B 1) At
[6]. HEERITHAEE[7]). MBI (GUORF RIS A2 A% A [8]) S M B2 U th A 5 |2 IR -
[, GURFPRHOIAEAT N, BRI R R AR~ AU RL KA 3 YIS/ 5
LA HIZAL  IE RS HRILAEE LUK KON A 0 MR I th Bkl 52 BT 78N 53 O EEAIL[9] [10] [11].

SCHRTHE A SE DLSCERONIT S R, S8R E Gevt A4 R I A AU, AT Tt e — 2 R U
RETT TR A SR AR [12] . A 20 128 60 SEANE A, A5 270 Ml & X K AR S5 75347 SCik
THEAT SR AT R BZ D 583 [13] [14] [15], #r%A5 B AT AL RIS Teie £ [ A ik [ Ah R 2 — T H
ERRIIEOARTTi%, Ll CiteSpace. VOS Viewer 455 SR WAL TRARIGIN, SCHRTHEIEREX SCA
BEAT RN PR FZ08, B EDW 5 T B AF R Rl B, 7 il LR i A A 5 B R R AL T
FRW LIBT3 E B — M TR [16]. ATz ¥ CiteSpace B2 rlia L5 2 #roxnf 3
— I RHIUESCEREEAT BE TR T, RIS BRI TR SR, MR N T REE T[], &
R SEREFIIHT[L8] LB A AT [19] U . AL LL Web of Science (WOS) £ 2 STk v 2k i, 1]
CiteSpace P H2 A A2 KR BT TE A AT AL F A PR BER A2 USRS SCHREAT Bl it B i, B
S 2015~2019 4 [H b _ERARBAA W TEIWE T e B Mk T

2. XHiitEBFTIR
2.1 ESMCEITETR

SCHRTH 2 DL BT O kAt LR 0E . A R AR S K 2 2R 2,
WEFENT I B, 2 [ 4152 351 U 56 FE B2 AR AT 7T A AN S A8 R o 28 /R KA 55U 75 R [20], 73 LI SC
kT BT TR L LB Gaffield [21]7F & 1) HistCite BT &4 51 3045 B SCERE B, JE4%

DOI: 10.12677/aep.2020.102013 118 BRI AT


https://doi.org/10.12677/aep.2020.102013
http://creativecommons.org/licenses/by/4.0/

R

MR R R 1) SR MR FAUATIZIRR, R AR R SE R B 1 51 SCm - El; Persson 4 5 (1) Bibexcel %
[22] P X A AL AT 08T, REIEAT SR STt ,  ReaEAT OCBR 5 51 S0 i) 3L A I A O B SO A
Linton Freeman %5 UCINet # A4 [23] LA 4% 45 14 73 b7 07 T Bh e v L D) RE, 0] LAgEAT Ao M &
FFEE NBREESEIF K1Y CiteSpace B A-55%% .

22. BAX#EITETR

FEE P SCERTE & 20 TR N AR AU AT A 2 e, gl b [ R A K 25 0 SCR S 51 43 #r 55
HEAT T WS K Bicomb 5 H I I AT R 40 [24] [25] [26] [27]. A 5RFBAER A [28]AF 78 SCRY SEREAR
Ry 2R AR R IR AT ALY, JFR T “VIK” , WL K205 e [29])F Kk 7 “ SRS B
Guik o THE(SATI)” o 8 SCEGHE i 28 B (0 e b A7 In L4 . B, Sk 4eit.

Tt E PR EAS, SCRRTHR AT 7R TE AR A BT T & DL “ R Bk v AT N E I, B SR
W 700 ST B s e AT, (REEEE B . (HR A SR T & b AT AR 70 T B L Re ki . &
AL REHRAEWE T R IOFERE TS L, ASREET BE. Zha& . 4K A 5 I e BEATS T 78 BT US[30]. sk 4%
TESCHR 523 T B FH A7 AR 1R (7] 8 AR R AR [ AR SCHRTE B 0 A rT AL A 78 TR BRARUF (1) “ AR 40~
BT 53 5500 BB A 2R RS AN 2 BRSO 2 55 LIl R, DA R I PN SCHR T 5 40 B el AT 9 T B R A1
N JEREBAR, KRS K I2 s hRg .

R4 CiteSpace #f: & J& iFEK[31)%E, M 2005 4E CiteSpace HfF5I AR, #] 2015 4EEHEN 58
HIRTHY], DLCHEN 2020 4F, [RHIZEHER N JAVA FERF TR B AT RAL B TT & (1) CiteSpace H i id
FE KRR NSGHE, R EARE AR S AWIG R, BRI SEEL AR A T v IR SCHER T b U
TEH5H A 22 75 T DA S s i o s L ), L B e Rl I A R4 RIS gl 5] 4 R SC
RS G 5 P RRAL T RE FR BT 3 M7 27 B TUS R AL B R P IR OB BR AT L BT AU DL SRR R ATV [32] - IRl AR
SCHIH CiteSpace5.6.R2 hitAxf WOS H () SCHRIFAT 404, FEAG R SCEHT. STRILRE S /04T SCHin
ST BERRST. BRI

3. MRlE A&
31 BIERERRGSHRE

% WOS RAEE L BRUTT

e WOS 0SB RIE e R, AR, Ll “Nano (99K)” AL, HiE EMR
“2015~2019” ; #EFE2EEL “Environment Sciences GREERIA)” , CEEAN “Article BATIE)” ,
2R3 3005 j SCHR, HRE SCHRORAT S AR RL R R =X

% 2P CiteSpace 741 WOS H LA Nano Sy 3 1] ()0 3R F

1% #% CiteSpace HI%E 2 E I RE, W B M 4EIR 2015~2019, Frf i Bl 1k #1551 77 2 Pathfinder.
Pruning Sliced Networks 1 Pruning the Merged Network. A~[7] ) Bl 5 & AN [F ) Top (., 4% F 3 E N8R
N, 3L15 3005 SRR
3.2. AREE S HT

AR LI, BN RS — AN OB, Y RN R IR OB AR, YT R (R R
TR R B S IR (IS, RIS 9 S 51 RS e 8], Ak TR AR AT iR S B R A A 1 2 tH AR
MR SCE S BT SRR AL, R A tH LK I (A R R AN, RoR %
AR A O PR, U0 IZT U T OB I BN D A B, A S R A R . k]
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R SCFE AL, RAF BN SR AT Sk e A AR PRI, A SCRIA] CiteSpace #11F
x5 R BEAT OB 04T, AT DR AU WF 7E 7 TR AR

4.1. KRS

K 2 A3 1 Bz “ZnO Nanoparticle (UL EEGIKMRL) 7 A1 “Titanium Dioxide Nanoparticle (— %4 £k44
KRURL)” WK TR, FE BRI, %o (CEA BE AR IBRE « — S AR GKBORL (R At 78 A2 1 Oskoei
SE[33TWEIT 1 AR G RTRLAE 28 415 (ZnOTUN) HE S 56 L IR 8 o 71 ) bRl 2 B A B, PR et A
FEEAETE, TEXGHEAL 30 0Bl i, ZBRIBE NI EL L H) 98.95%L b Wu [34]55 DL S LR K KL
BTN SRR B 5 1 J5 48 MCLR 5 510K B B PRI

i “Adsorption () “Toxicity (F:1E)”  “Performance (17°4)” S 4N KBk R . 3@
SCRRARERANAE R I, R GAKIURLARF I (A 78— B AKAG S FU R 3 e AR IBIUREL PR B R e AR 25 1t ot B
BEsom 2, ISR, GRARIR Bt 5 B T AR U R B B DG TR PR A i %
%, Azadi %5 [35]1F BRI QK ORG24 75 U 5 (COD) W B 1 ik 149 mglg, 1X /K COD [
AEFRSRAL 7RI R o KR )RR U R IAE K RS T BT S g N N A 52 i N\ Ak e (n — S A ik
YR ITORL X N o LA R RN SENAN [36] A5 5 G K RIURE XS Bl 47 A K R 01 B 5 R FH (n 48 oK R
FLAMGIRE A K [37] L GBI A BT R B 2 35 4 I [38]) 45 J7 1T Minchenko S [39]#F 5T 1 HLEERR 4K
B (SWCNT)X IE & N T 5 20 M (NHA/TS) Gt 5 S 18 T 0 24 A 384 5 A O Jk D] MV B 2 12k mT s s ol
YEF . Li Z5[40]1) W7 T R0 I& M A7 AE 2 ISRk Tio, M1 CA™ M &8, FFHLH T HIBER ML
i, X TR PR R e FEE R A E S L.

" oxidative stress
. >

tio2 nanoparticlé

{ titanium dioxide nanoparticle
|

Figure 1. Keyword cluster diagram
1. XBRRAE

DOI: 10.12677/aep.2020.102013 120 BRI AT


https://doi.org/10.12677/aep.2020.102013

=

#5 dna damage

#4 engineered nanomaterial

uy T
#2 photocatalytic activity

#6 solanum lycopersicum 1

#1 cuo nanoparticle
N :

&7 W4 |
#0 a on behavior

#3 phenol deglradayion N
\Q ~2_— #7 floodplain soil )

Figure 2. Keyword diagram
2. KgiRE

#8 drinking water

Table 1. Keyword clustering
E NS TS

EKID Keywords P atl
0 Adsorption behavior AT A
1 CuO nanoparticles YRR
2 Photocatalytic activity St
3 Phenol degradation SR BR A
4 Engineered nanomaterial TREGARARL
5 DNA damage DNA #if5
6 Solanum lycopersicum /
7 Floodplain soil AKX 35
8 Drinking water RFIK

“Removal (£Fx)” “Water (7K)” “Drinking Water (ZX F7K)” “Degradation (F£fi#)” “Heavy Metal (2
4J8)” “Aggregation (FR2)” “Photocatalytic Activity (JEHEAL)” 25 JLAS S ia] R BEMEIR 58, BES AT WL
B X T EREE KA D U OV IR 2 AR T K A 5 G i) 256« Rain S5 [6] I 7005 B ) FH 90 K R0k:
F2 R AN A TSR 24 1) SR s, R FH 5 o 9 RO (o — B AR 5 A I B S50 e (e A5 A A L
AARZ): Zou F[ANNMBIAEY] NZVIEARKE M) M B RGBS 8 81 2 Ree /), £S5 4
B R IEE HEAEH .

A “Oxidative Stress (LN #)” “DNA Damage (DNA $145)” 20 e 2 —. Fdb e
H AR A = AR — R SRR, ) S EBCE AR — A HE R R B geRAR (i gk AR
RIRL[37]) 3 N AW 22 BUE A AR G Pt S E R, X 0] DUB AR RGO R A W B (1 —Fh
El-Nekeety %5 [42] %% (R 5T Pk 16 ML A8K 52 Mt L (OMNM) gk e XU A1 AE A SR T AR,
XoF g R ) TR R B A 1 £ R XS I R AL T B
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4.2. BRE KR

TR R B AR 4 PR I [ 28 A R 7 HE 20 FE SR RO AN R AR 7 B A, AR D R R O 25 38 TE A D AT it
FIT 1A AR

M 3 AT A1, 7 2015~2016 “E,  “Impact (5201)”  “Titanium Dioxide Nanoparticle (4 fbEkghK
RUKL) 7 “Cytotoxicity (4HEEEYE)” “Metal (@)~ FIAIL, EGPKPEL UK B FI, BB 10T
F| 7 BN AR RN (@K AR I A A 2 R . Christie M A5 [43] N ALK — AL ERTE AL
HREFEESEAEYR RS, ZHEVFSARAERHEEM. Rtz 4t Mamta ZE[44] K
KA PRI bR | AR EE e, P LG IR R, FEMEY R, WA E LR, S
Gt AR A S A B TR B, R R H A i 28 FR) B N RORE -6 S549 Al HeLa 1 4 i 53 1A FH S IR [45]
3t 0 T ARG T 8 AR S 22 4, Tomasz [46@ i #5717 FOAS AR 1 & & S Ak 4
KRR K R A B P4 B 2 AR B (QSAR J77K),  RERE W SEHb T 41 H B 1 .

Top 10 Keywords with the Strogest Citation Bursts

Keywords Year Strength Begin End 2015-2019
impact 2015 1.9745 2015 20160 s

engineered nanomaterial 2015 10.8104 2015 2017 ommmmm——

tio2 nanoparticle 2015 2.8784 2015 2016 e e
iron 2015 8.4641 2015 2017 e
cytotoxicity 2015 154024 2015 20160 e e
metal 2015 3.9042 2015 2016 e o e
water treatment 2015 11.283 2016 2017 e e
plant 2015 11.9935 2017 2019 o o
copper 2015  4.1608 2017 2019 e
ion 2015 10.5223 2017 2019 o -

Figure 3. Sudden keywords
3. RERKHIA

2015~2017 4EJE 5, “Iron (8%)” “Engineered Nanomaterial (A2 KFLT)” PN SRBERVE AT A
oo ALK O S8 AT T A6 S0 B R AN AL T A1 LRGN KR B 7E, Il shen Z5[47]HRIE, W4
BRA (FesOa) N K BIURL(8nm) X 15 B ) 22 B B/ L R BURIAI (50 nm) syt 7 % . Likodimos S5 [48] K 44K T
2 AR S GBI AR 45 & F T FEARK TR BRI TS e, SBIL T 9K AR MR SE bR S 4R

2016~2017 4EJZ, “Water treatment (KALEE)” BN TS FE45 A 2017~2019 4EFE LT, “Plant
((LJ7)” BAJ “Copper (5)” “lon ()" AERHMPFLIAL, FTLLVEH, TMHERT TR AUNRKAL B
J IR EREEA, B DR BA AN W 5 xof /K A B (B AR B 2 4 — € IS bR X [49], 7E Christian
[50] L% CuO B ZnO G UL 5 AH R THCRLAE YD I T AT R, AR TN AR KA MR bR, RKILGIK I
FLIAT B A AR, AREEMEROR, BURLER/N, W LA B 9RO [ RS 54T AR — E IR R Ik
Tl o BEFCE AT UGN R A A BT 3 — 25 B3R, Likodimos %5 [48] K5 B AT Y HEAL T 1 () 9k &2 25 i
TR KBRS G, SEIL T K TRERRL ) AT RREE AR AL R AR 2 5F A Rt . Chen S5 [51]18HH| 17
— P A LTS A B R A iR, IR R T R e A 70 2 A L TR, AR TS K AR ER
VEff A WA RS RE s 1 B R
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2014~2016 FZ 51, “Size JN~1)” M1 “Behavior (78)” ARE TN FCH A, BLEH B AT99KA
BHESE T GRA R RARNR ST RN &7 RAT), AT NREATI FE . BTN, GORRL T RS B
BRPE, —J7 XTI F, iR ST AN RL B A FEARAE R AR FEE[52], WA F RS Mgk RisE S
NERAFEARGRE IANF[S1]: B— i NAE R, fERSEEE s A REM, R4E Shen SE[47]HkiE, #E
B (FesOa) 4K B (8 nm) Xt e i) 25 BRBE 7 LE BRI (50 nm) s 7 6%, J3 4k, W TR R BRI AL
RAVEH & I RIKNLYIK TiO, )2 BAT RAAF MR sitE, HZgufi ik 590K REE & % D110 98 R [53]

5. b E5RE
5.1. 45ig

AN CiteSpace 4, LA “Nano” A, ST WOS HIE R T SCiikit &, b 7 EBRiZ 4R
MR s RBIRSE, ReARXT EDMH 7R i T AR AE PR R 2 AU AN K AR (1 Bk R /K, A
R HAZ AT T O IR R R R . RSB AU KA DRI 9T (1 SRR R AT R, Ik,
[ PRI SR} 2 TR KA S I 78 E B R AE “OURMBIIITERE SR “HORMBH PRSP
“YPRBIARBIRIH” = ANJ7TH

5.2. RE

LOCERTF BT MR AT, H AT R A SURGUR AR A DT 7 QS BOREE R, HARpRL
HA GE R SEbR R A5, 3l DL EZRR,  XHZ sk iR R R AN T R (I U B Al 7 T

1) # BRI AES atE, SRS EA SR S B R Hh ke, UL
KAPEFEA IS R TR FEALHLA, L RORTEGUORM R AL 25 22 A PEAT XU RG PP A o

2) AR RHE AR 2 MR R e, 5 T IhRetl, WEACEATTA] LIRS B AR & F PR SURI & LB,
8 3 R 1 2h B AL ARG KA R S 25 B 2R 1) - BOR BT LA Bl B BY AN SO RE (0 AR AR AL, ITTIE
FEAER B 5B R AT, FEREURPH & Fhs . R B F 4% Al 2 3 DML 5 VA 7
KAPRE, 98I 5 G A 7 AR 55 i R

3) HATAHB I TGRS E N ETT, &t IUE TR IR KA AT iy it — 2D S e
AT] I, o] DAOSAEWE 7E NS NI FE B =AM ST LA 2 AR, AU A2 A I AR AL b
MNTTTIE BN ER Th e A B s HE LA S B 2 FH BRI A7 BRI R 338 S B 2 FH PR A o

E&mB
HPRASE R KA AR GNP ZR Rl H (%5 201810618048).
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