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Abstract

In order to clarify the research status and future development trend of smelting soot, the Bibli-
ometrics method is used to statistically analyze the literature on smelting soot published in We-
bofscience (WOS) database from 1993 to 2023, and the collected literature is analyzed in terms of
the annual number of papers, issuing institutions, issuing journals, authors and key words of pa-
pers. The results show that: from 1993 to 2023, it was identified as “smelting soot”, “smelting ash”
and “smelting dust”. A total of 1792 literatures were used as keywords, and the number of pub-
lished papers fluctuated from 1993 to 2007, and the number of published papers began to show a
trend from 2008. An obvious exponential increasing trend is closely related to the rapid develop-
ment of the non-ferrous metal industry; The relevant literature has been published in 393 jour-
nals. Science of the Total Environment has the largest number of articles, followed by Metallurgist
and Environmental Pollution. A total of 617 research institutions have carried out research on
smelting soot, of which the Chinese Academy of Sciences ranks first, followed by Central South
University and Charles University, Prague; A total of 1,105 researchers published relevant litera-
ture, with both the first and second most published authors. Vojtech Ettler and Martin Mihaljevic
from Charles University in Prague; Keywords that appear more frequently in related litera-
ture”lead”, “pollution”, “dust”, “heavy metal”, “soil”, etc., indicating the environmental pollution
caused by smelting soot. In particular, the pollution of heavy metals in soil has been a research
hotspot in the past 30 years. In addition, “recovery”, “removal”, “separation”, etc. It shows that the
comprehensive reuse of smelting soot and the separation and removal of harmful elements are
the research trends in the future.
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Figure 1. The number of publications of smelting soot-related research in 1993~2023
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RLERL, HER RN 40.08%, EEKZ, 15 11.19%. X0 7840k SR RS K SRR
EHAREMBEYIMEG, H 20 ek 21 Hay)m) “ T RS RN a7 IR DR, AT
BB B | 0. HESBENTREEEN, i KZHEGESBE B TEE a7 LA
B, 1993~2023 At FURE AR 7 i — B R AR EOE I B OLE 1(c) [8]), ZAEANIRIE FR R 1)
ZitEimis 1106.3 J7i(LE 1(d)).

3.2. FERCHAT

PL “smelting soot” . “smelting ash” . “smelting dust” A< 1) 3 & IETE 393 FKIAT AR,
2 1A, Horb 17 ZIRURSCRAE TR L L, WITIRSCR S H . SEm BT BL AR R 22 B 0 =ANT7
4Tt 1 1993~2023 4k CEAFA AT LR T GL & TH R OCE H S K OCER 32.14%) . KCEHFASE 111
WIF]°A Science of the Total Environment, & CEN 44 5, (N 4.50%; HE44 5 1N Metallurgist,
HR SR N30 5, (5 H N 3.07%: HE4 55 =) Environmental Pollution, & SC& 4 28 &, & oA 2.87%.
ROCHEAFART 10 AT, 2022 5P 2 MR 50 6.46, fiefiik 14.22, 4 Science of the Total En-
vironment, % Metallurgist, A Environmental pollution. PL_E3 BG4 2 (1R BRI K 454 A B 7
THI V8 SR R AE BA B AR R0 I AT B, AR TS0 W] DA R AR K 5 b B R 52
B 7 ARZ ERIET T I E S .

Table 1. Top nine journals in the number of smelting soot research by volume in 1993~2023

52 1. 1993~2023 IR E AR MR & X EHZ BILAIEATI

Ha T RXEH 2022 tEFmIE T
1 Science of the Total Environment 44 10.75
2 Metallurgist 30 0.89
3 Environmental Pollution 28 9.99
4 Journal of Hazardous Materials 26 14.22
5 Environmental Science and Pollution Research 20 5.19
6 IS1J International 19 1.86
7 Atmospheric Environment 18 3.90
8 Journal of Cleaner Production 17 11.07
9 JOM 15 2.59
9 Journal of Geochemical Exploration 15 4.17
3.3. EFERXHK

PL “smelting soot” . “smelting ash” . “smelting dust” JycHiRIf RS54, 7F 1993~2023 4
A 617 ZKNUIHAT T LB I FIR SRR E, 3¢ 2 S48 TAEMTT R SCREFTLMNIN, Hih
LRFETIRE . X LIE 3R E G vE MR AR DG 77 T 0 6 B . K R CEHEA E — 1
BEEEBE, KOCEN 90, HUUEH R R F DL AT ik B R WS, KOCE S 33 F 30, HEZHT ILAIML
M H A A =KW JE T R RRFERE, K RRVERE R T DB R AR R G 00 5 LA 50 Bkt

i CiteSpace 4= SIH LA LI ETRE (14] 2) iT A H S HLA 2 R I 2R, [ BBl R AR A2 A LA i S %
1 E RSB (Chinese Academy of Sciences)5 4t 5% ififi K 2% (Beijing Normal University). 74 5% k%% (Nanjing
University)1f it 2 [BIE8E &1E; 10 E K22 [ RF2=F5E (University of Chinese Academy of Sciences)-5 A [ )5
K&(China University of Geosciences)H# Z (B G1E R R IR LN Z IE IR AR SR
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Table 2. Top nine publishing organizations

%% 2. HERAETAEI & ST

He4 RXE RIXHLHE H3C L alY
1 113 Chinese Academy of Sciences o E R B 0.07
2 51 Central South University NS 0.02
3 30 Charles University VTN NS N 0.00
4 25 University of Chinese Academy of Sciences F [ K 2 R B 0.01
5 14 Kunming University of Science and Technology BB T R 0.01
6 13 Marign Design & Research Institute of China Hh G AR AR G 0.01
7 12 Geological Survey of the Republic of Slovenia Hfrig S Je P b s A 2 i 0.00
7 12 Macquarie University poa g N 0.01
9 11 Chinese Society of Environmental Science IR R BT 0.01
9 11 Czech Institute of Geological Survey T e R & T 0.00
9 11 China University of Geosciences H ] T R 2 0.01
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Figure 2. Co-production map of smelting soot research institutions in 1993~2023
2.1993~2023 FFIA H IR IR AN AL L ETE

34. FERNIEE

Bt CiteSpace 4t HIEHE (4 3) 4N, —3L4 1105 L0 7 & 1E 1993~2023 4R K T R TG KM
KICHR R TR CEHRATT T EHPSREIMAR CE. 25 E, PHEIE F0EKRE T
W0 B iAo AR, Hop R SCRSE— 1 Vojtech Ettler A% —(¥) Martin Mihaljevic #8358 T-Ai
AT . KOCE I 21 & 18 .

W 3 R, AR E 2 MEEEEERR, WEEHEAY R Kirk G Scheckel 5w
JR A R Y Ondrej Sebek. Bohdan Kribek fE7EG1EXR R HEFBFAF R ERA, EERFH B T
KEFEM= NP FIAZ B HEVE TIRZF, Fol&fE 2010~2013 -2 [8];  wh FERL =R it 0 = 5, A
5 T AR 25 (1 i B T AR B 7 i 91 K 25 B A T R — A& AE 2010~2016 2 [AIAFTE B E R R
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Table 3. The top twenty authors by publication

%3 AXERZ=HESL

= RXE H4 BN
Vojtech Ettler 21 1 A b 3 B K 2
Martin Mihal Jevic 18 2 AT PAR T LK
palEski 9 3 SHERE =
ik B 9 3 Py Ol R 2
Bohdan Kribek 8 5 T B 2 R
Ondrej Sebek 8 5 7 o b T T )
Pekka Taskinen 7 7 BT R R 2
Kirk G Scheckel 7 7 5% EIA L R R)
g 7 7 THHE R
Ari Jokilaakso 6 10 Bl R FER 2
2= AR 6 10 VLR TR
WFIF 6 10 BRI K
Ales Vanek 6 10 FE A AR R 2
T 5 14 Bl S S PN
FEHRIH 5 14 Y AN
FREA 5 14 Hh LR 27
A G Svyazhin 4 17 BTV S s % N
WIS 4 17 HRITE R
Akira Obuchi 4 17 H A [E LA AL
Mark Patrick Taylor 4 17 L

35. HRARRMRES

S RN — R A FE BN MRS, 5 4 X TR T SCHR B R RS A 45, P
T ELREERT 20 (1) OCBE R, AT DL S i A IRAE BRI SR AL, A BT S BT 9T R ) R 2 A
IR FIMEDL, FE LB R Fefe it Bk 45 2 .

H 1993~2023 E4E WOS LT A A MR A SCoR R HH B S Heh R EAT Ge i, S5 Rtk
4 FiR. M AR, MHBUSRHET 15 IO AT LLE Y, M A 8 S L A S 5T Gk UR A b
JOP IR A0S A G I [N A SR B T AR R

K H CiteSpace #AHxf T4 4R (1) STk 1) SRR RI BEAT S8 0 M ml B0, OG8HIA] 2253 752K smelting flue
dust (FEHMHAK) lead bioavailability (8y4=4FI %), heavy metal (EE4:J&). toxic element (58 JC%)-
selective removal (i1 22 [R). arsenic removal (Z:fi).

BERIRR I P9 1 55 70 3R A 10 M K X PR S AR 8 3 RS G T 3R o BT AR BV MR K 1) 75
G v {1 [TSTY B 2K oA i 48 T 9 AR TR AR R B K TR e R IR R B R 2,
Hikaru Sawai S5 [9]1 FHEE &R0 BRI M E AT IEOR,  SEIL 7 ¥R BR A B . A MR 1) 1 2
R, T BRAR T E AR 2, Karimov K A Z5[10]8046 182 M BARAE AR 165 788 2 o ) i A0 e 5 A7

DOI: 10.12677/meng.2024.111001 6 VER A


https://doi.org/10.12677/meng.2024.111001

BREH &%
AMIRA DBUCH!
WEF Dw0 L N-ES vm
TiksEy vanG S AL TYTE BENTH BOHDAN KRIBEK
‘ KIRK G SCHECKEL
e VOJTECHETTLER ONDREJ SEBEK
YUANPING YANG
PEKKA TASKINEN MARTIN MIHALJEVIC GUORUI LIU
GONGOI LIV WISBEL N ANG
| S A MINGHUI ZHENG
Sy AONU JIANG
LIl Y.mu.:m.-rwabu B PENG
THLNE LONG
¥l HUANG
LI WANGLIN CHENG
Figure 3. Co-occurrence map of authors’ papers on smelting dust in 1993~2023
3.1993~2023 FiR M L IEF IR SCHIE
Table 4. Keywords of smelting dust technology papers with top 15 occurrences in 1993~2023
52 4.1993~2023 B IR BIAT 15 LA B LR RIS ST L 5217
HeFl KA LB o H AR
1 lead i 0.14 152
2 pollution RS 0.15 115
3 dust Py 0.14 105
4 heavy metal BEE)R 0.18 102
5 soil + 145 0.11 100
6 exposure iR 0.18 64
7 zinc B 0.04 58
8 fly ash K 0.11 56
9 recovery EELS 0.01 49
10 emission HeRk 0.05 42
11 slag W 0.05 40
12 metal R 0.04 35
13 removal A7 0.02 35
14 source apportionment VRIEHT 0.02 27
15 copper i 0.05 23
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Table 5. Keywords table of smelting dust in 1993~2023
2 5.1993~2023 iR MR R K IR R

R HCAR FroR a) GEIR T ) 1993~2023 £ A
Exposure R 1993 2004 EE=m——n
Children JLE 1999 2010 e ———

Soil +i% 2006 2014 FEEETE=R
Speciation PRI 2007 2017 e
Sediment JUE 2012 2016 e
Cadmium ] 2015 2016 =
Urban soil I T 3 2015 2017 =

PM 10 CILSONT A 2016 2018 —
Recovery EF 2017 2023 ———
Removal FN 7S 2017 2023 =

Temperature s 2017 2020 =
Reduction Ve 2018 2020 ==
Behavior T 2018 2023 e
Separation ) 2020 2023 —

R IR T A BRI R s SR AR [ 11R A AR DU AR AR TR A e B A A 4 e ik
PR BB AR 1 L. MW T5E S L 3R iR K b 2% JT R I B SR T AR AV E RE A
DB HRIH O PR 35 G i BT HAR RE [BIGA R P e, BRIk, SRR MR IR R e R
FEIL RN TR

XA thARAT AT REAE ARRAZ UMW FOa 55 DL AR, WER AN TR L 238w o K b 5 oo R i
BRI, SBERHFILR(ER) AN R, XATaeS AT IRER S S A 1 R A BT
RIS G B OGEEA 5. XS AN R (0 SR BRI #EAT B 45, R BILAE 20 fHEZ05K 21 A2 HImT 5T
B AT AR AR BA R A AT REXS AN N S B o™ E R 5om, R o HdE AR N B AR R - fih
MIRIEIGHRIERE P LR FE A5 G, FF FORAFDRTT SRV BN BRIZ L R, 5 I 1] A 3RS
T A TRE R AR AR AR RIT FEARAT SN2 AR N, 0] BR F 40 ) A BRI PR P A VR, R i) A
2008 4% 2023 Al YR HMEAK RIS RO FU IR R 2 — o BEFUE TR R W Mg IR 4 ey
MEREETCER, PLSEBLASF MRS W E R et . BN, RS [12] Q08 T isEEoR, 1T A& HiHRiG
PR A M E R &8 . M0 Katri Avarmaa 55 A [13]IBF 7T 1 s vk — e e rb i 51 e s e, JEid
TS S AR B RERR B AT — i, RISl T b st B ki, ZR EPTd, B
ISR IHERS , XA MR A AR FUAE PR DRAT B ISR F D5 T S 1 3 ik . N RCSCR K 5 AT B
B WEFUEAT IR — SO AW N, BUD TR Ra R R p ™ A K PR IS ST R PR
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