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Research on Removal of Ammonia Nitrogen Pollution from Groundwater Based on

Bibliometric Analysis
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(1 College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China; 2 CAS State Key
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Abstract: In this study, CiteSpace and VOSviewer softwares were used to analyze the publications on the subject of ammonium
removal from groundwater based on Web of Science (WoS) database and CNKI database, to explore the status quo and future
research perspective in the past three decades. The bibliometric analysis results showed that the number of published papers has
continued to increase since 2000, and China and USA have published more papers on the subject. China University of
Geosciences was the institution with the largest number of published papers. At present, research focused on the removal methods,
including adsorption, anammox, and nitrification /denitrification. The relevant research on the ammonium in groundwater mainly
targeted those in shallow aquifers and hyporheic zones. In the future, more efforts should be made to develop new adsorbent and
bioremediation technologies such as nitrification/denitrification processes.
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SRk AW R R - RO R A L R
A AR SR R AE W R AR P22, B AR AT
FETRA , ANRME R F AR SN T 2 505 Y 2 BRF
F AR

UTAEA , [6  Ah2fe i R KRB rh s RIS Y&
B BRI R B 22, (E i AR A 58N B X 32
PRI B | AR & R A AE AT Ia 40 . SCiki
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BTt 7K R85 v 2 U5 e R BRATFSE AT B T B A i 4
BRI IR e, BRI, ASCEET Web of
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1 #REREZE

1.1 HiEWE
AT ISP SCBARE L) Web of Science 1% 0> & 525K
PEPE KGRI, LL(“ground water” OR “groundwater”)

AND(removal OR adsorpt* OR degrad* OR treat* OR
remediation) AND(“ammonia nitrogen” OR “ammonium’)

R FEHATR R, RIS 1991—2021 4, SCHk
AN Article Al Review, HSCEHELL CNKI MR
U5, DLCHT 7K * (BRI B+ A+ A BB 52 ) * (R
R EBHATRR, KRG AR T AR
I, WHEESEE N 1991—2021 45 #difie)s 5gntE]
A 2022 41 H 28 H, KiRAETEAY 2022 41 H 28
H. AR5 1 413 55, HirpAh oSk 1298
T, HOCCHR 124 F o
1.2 HiEsSH

KM CiteSpace (5.8.R3)Hl VOSviewer (1.1.16)F}

SHPREIE AT TH, X H WoS #i#EF CNKI
Bt PR R R PR U SCHR A T & SCAE# (Authors) |
K VB E Z M LA (Countries and institutions) . 2% 3CHA T
(Journals). FHE5](Co-cited)Fl &4 i/ (Key words)5F
AT, ARG AN [R] A [] B 22 0 dul ) B el S Jr it 34,
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21 AP, U R R R, 3R RS
Ktk . 3% 30 a [MHZGUSTE WoS B R & 3C 1 289
e, JE CNKI & 3C 124 59 10.4 %, 1991—2000 4F
[i1] CNKI 5t PE 7 AR 2R 5] 2 s AHOGIE SCE A, WoS
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TN 29 B e A E) 117 5 . RUNZSU A T &
JEBYEL, B GO I S B iR U R R .
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NG, BB 1 ATAL, 2011 4EZRT, 26 ETEIZSR
FR & SCHRE A 2 3k, 2011 4R 5 TR G & SCRT IR
K, 2015 FFRCZSIR SRR R ZHEK, St
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AR, BEE R E A AR RS YR A
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Fig. 1 The annual number of articles published in WoS and CNKI and those of the top 3 countries in WoS from 1991 to 2021
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Fig. 2 Collaborations in the field of ammonium removal from groundwater among countries/regions in the world
Fz 1 19912021 & WoS ¥#EFE it Tk A AR IE & STE AT 10 KIH 44
Table 1 Top 10 institutions in terms of paper numbers on ammonium removal from groundwater in WoS database from 1991 to 2021
He# B E% RICH(R) S5 AR h-index
1 PP B B R i 48 654 14
2 Fe IR A7 ESE 33 1235 17
3 % BRI ST K% R 5 S| 31 541 13
4 o [ B2 B G| 28 644 14
5 L [E B S| 24 1327 15
6 2 b B R EIH 24 1327 15
7 (LR ESiREE pNE T 22 231 9
8 5 E E Z B O b7 EE| 21 720 13
9 ) IPIPNEER S| 20 808 10
10 Wh2 Lk K2 S| 20 360 11

TE: h-index (HZIETLL “B5IK” THEREFPHEFI B 515, (H0 h R TIRIA b RSGREBS T ED 2R
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2.3 1EEREOW

VEBEFRG AR n DFHAL SRR R 5 HIE T 23—
ANEH IR RSCIRAITEOL, WIFRIX n MEEHARS
KFR, ST 2AMER R IR R X WoS %t
PSR B W SCHREA TR B S 08T, 193 1289

FHOGSCHR, 4 504 (ARG SCHRTER o 36 2 FIH T 255/
RSCEE N 5 & SCHET 10 ALAVER , FRIE P L
PHEOR A5 MBI 7 5 A K SCRERT
10 (LA 4% B0, SIS W T R TR M T K R = BR el
AT AR &3 R TIZOUSEAER I a1ER R, |
BIR/NRZ S SRR SRR, IR U 1R
MR ETRIE, R [ VY2 FURH 2 1 BEEE AR (Huang
T L) A8 & SCHRE 4[] -G AT fi e 9 BV 20
JE, UMz U S AL A B S
Bz, NEBKREKE, DA R LIS A5 N
E, WBRIE SR, AR PR

Fz2 1991—2021 FHTKPFRRAER TR AL EFT 10 fL{EE (WoS)

Table 2 Top 10 authors in terms of paper numbers on ammonium removal from groundwater from 1991 to 2021(WoS)

H4 fE& EPZR| KR SRR
1 Huang T L IS ESiiN NS 20 24
2 Cheng Y PH R SR K2 11 11
3 Kadar I ) 25 F) L3R 5 Al AL 25T BT 10 5
4 Feng C P SN 9 8
5 Ma T o ] b TR 2 8 15
6 Liu F Hh [ b BT R % 8 11
7 Huang G X B8 ey S 25 e 7 10
8 Zhang R F P& SR K2 7 10
9 DuY F ] b 5T K 2 6 14
10 Fenton O F2 IR =2 Ly i O SRR A RS O 6 10
Camefi@k C Zhi fizEE L5 B 4 R T CONKI G e h 8AE & &
W . PR, Mk I A T R R , SR,
WangX -, & e : IEMRPIOL A B BAEMER L, [RII L HA AH X 8 5
oy F S KRB
MadkenvieAT i A T %3 19912021 FERARFRAHELRE 5 KIEE
wiaiig Y Malhi S S (CNKI)
Wang F Z;éngvl Vallgjo A Table 3 Top 5 authors in terms of paper numbers on ammonium
Zhang L removal from 1991 to 2021(CNKI)
Wang J HaangT L wazc He# =4 AL RICE () PR
Liy et T R 16 58
- S 2 WEEM WERSEEAE 13 25
Fernandez ! Kagor ! 3 WA WRETLAZ 10 54
Na@ R CancllaH 4 FEF dem Tk 10 34
fadi Ahmed O H s R PRESRHEAZE 8 18

B3 EF WoS XtitERIHT/KPERERTIIEES . o
= g 2.4 HXBTISERITES

fEX&
Fig. 3 Author cooperation in ammonium removal from X WoS SCHRH RS IR AT 00, A 1 289
groundwater(WoS)

T SCHRFPEAE 353 FRASRIAGIAF) |, 28 ST 10 1

CNKI B e i &2 51 124 550k, 2t 424 (ifE
B, Bl/NESCEE R S B, ASCERT S M AVEE D
3 AR, AL Tl R @R KA W

AP K eS0T 339 5, o5 R R ESCHRAY 26.3%(F%
4); Hh#ESCERZ TR Water Research(63 Ji),
HIKA Science of the Total Environment(40 Ji).
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Fig.4 Author cooperation in the field of ammonium removal from groundwater(CNKI)

T4 19912021 FEEEMTFRTIS WoS HUIEEZ TERT 10 SZAIETI

Table 4 Top 10 institutions in terms of paper numbers on ammonium removal in WoS from 1991 to 2021

He4 LGRIEAN 36 A()) S0 [HF (2020 4F)
1 Water Research 63 11.236
2 Science of the Total Environment 40 7.963
3 Environmental Science Technology 36 9.028
4 Journal of Environmental Quality 36 2.751
5 Environmental Science and Pollution Research 34 4.223
6 Water, Air, and Soil Pollution 29 2.52
7 Chemosphere 27 7.086
8 Desalination and Water Treatment 26 1.254
9 Ecological Engineering 26 4.035
10 Journal of Environmental Management 22 6.789

E: WoS H B2 PR J2 2020 AR ILE AR IK F o

Environmental Science & Technology(36 fs) Journal of
Environmental Quality(36 )5 . & CEHEART 10 {7
IR, 2020 AR FRT 5 094 5 4, KM
FA I LR A 5 v 1) o 6 S 52 ) . CNKIT &4l e v
(3K 5), BCBRZMPTIA ChEREREA) (10 5.
(CHEEREE ) @R CRIIREERFA24) (5575 .

R SCEEW BRI RN 5 R, I
C A 0 SRS SRR TR B A —3 3
BRF R SO SR SR Z R, RS
BEIRA AR S b SR SR 2 2B, A E R
AR TR . WA . AL T4, BB R K
LTS R R Bl . LT KA B

S A BT

&5 19912021 F TKFRITRERTNRIUL CNKI
IR EH I EH 5 RIEAT)

Table 5 Top 5 journals in terms of paper numbers on ammonium
removal from groundwater in CNKI database from 1991 to 2021

Hes4 LGRIEAN RICE (R R T (2021 4F)
1 o E SRR 10 2.068
2 BTy e 8 2.954
3 Ay FREE R 2= 2 4 5 2.221
4 W IR E Tl K 24240 4 0.994
5 IR =R 3 1.868

2.5

JE I RE S BT 5 S8R 1) B 5 4R 8 B

H: CNKI H 52 R 2021 2B R+

KR

SR 1) H B AR O B 1 [ TR R AR — o e
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Fig. 8 Key words clustering of WoS database
& 6 19912021 FRA KRR T WoS HUIfE BEEE KAk L3I AT 10 4L
Table 6 Top 10 co-cited papers in terms of paper numbers on ammonium removal in WoS database from 1991 to 2021
HE# AH Fhy BEEH M IR EURLl
1 Catalytic oxidation removal of ammonium from 2017 Cheng Y = 19 Chemical Engineering
groundwater by manganese oxides filter: Performance and Journal
mechanisms
2 Understanding the deactivation of K,CO;/AC for 2017 GuoYF = 18 Chemical Engineering
low-concentration CO, removal in the presence of trace Journal
SOZ and N02
3 Removal of iron, manganese and ammonia from 2016 Du X = 13 Desalination
groundwater using a PAC-MBR system: The anti-pollution
ability, microbial population and membrane fouling
4 Effective start-up biofiltration method for Fe, Mn, and 2014 CaiYA = 11 Bioresource
ammonia removal and bacterial community analysis Technology
5 Iron and manganese removal: Recent advances in 2016 Vries D ff 2% 11 Water Research
modelling treatment efficiency by rapid sand filtration
6 Complete nitrification by Nitrospira bacteria 2016 Daims H WA F Y 10 Nature
7 Effects of dynamic operating conditions on nitrification in 2014 Carson O L F} 9 Water Research
biological rapid sand filters for drinking water treatment
8 A comparison study of the start-up of a MnOj filter for 2017 Cheng Y = 9 Journal of
catalytic oxidative removal of ammonium from Environmental
groundwater and surface water Sciences
9 Biological and physico-chemical formation of Birnessite 2014  Jantinus H B = 8 Water Research
during the ripening of manganese removal filters
10 Use of nitrogen isotopes and other geochemical tools to 2017 Derrick AL FH 8 Applied Geochemistry

evaluate the source of ammonium in a confined glacial drift
aquifer, Ottawa County, Michigan, USA

RN 3t T K BRI — 235 5L, A
FE—Asaik PR R SR, BRI E A,
FIBAERY S S AL, FRT5 Y R BREAR AW 1 2%
(R R 5 ) K J , BT 4 T K rp R B B BT
KICHRA DT, AR O —EBRE R T
B G ARG A 7 ST @BEE [F i il
BCRBAEHEA | PR AR I PRI A R , i 16 3 2

R o B R DT TS AT 22, RIS & AR U
WFE L H g 395, JF HA I ED 4 A R A B2 24 2%
PEAT 2K LRI IS s FERLRiyatTE R, AT Ik
T R T R S A B RO RIS w3 TR % I
PREE RO T N5 T BIRER  , BER ST B

PRI L BR R B3 , WA — R AR X R OR Y
JraB )z e, WA R RS R R R AR
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