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Abstract

With the rapid development of the city, urban sludge disposal has become an important content
that can not be ignored. In order to analyze the development trend and current research situation
in the field of urban sludge disposal, 579 literature data collected by China Knowledge Network
from 1995 to 2022 were visually analyzed by CiteSpaceV literature analysis software with “urban
sludge disposal” as the key word. Combined with the knowledge map of CiteSpace software, the
research results show that: 1) The domestic research in the field of municipal sludge disposal has
mainly gone through three stages: Slow growth stage, steady growth stage and bottleneck attenua-
tion stage. The research in this field started relatively late, but with more and more attention paid
to the ecological environment, the research in this field is developing at a high speed at present. 2)
Some core personnel have published a large number of articles. For example, scholars such as Liu
Jiahao, Zhou Guiqing, Hou Yongxia and Song Xueying are core researchers in this field, and their
articles respectively account for 16.9% of the total amount. However, most other authors general-
ly publish few articles. The key laboratory of Shenyang University School of Environment has
formed a dominant situation, and the frequency of publication is about five times that of other in-
stitutions. The cooperation among institutions should be strengthened in the future. 3) “Urban
sludge”, “sludge disposal”, “resource utilization” and “heavy metals” are the hot research words in
recent years, and “biogas utilization” and “environmental risk” are the key words that have
emerged for the longest time in the development period, and “disposal” is the key word with the
strongest intensity. Relevant scholars have formed a network of close cooperation in this field.
The research results of this paper can clearly sort out the research achievements and research
hotspots in recent years for readers, so that readers can further understand the development of
urban sludge disposal, thus providing reference for relevant scholars to track the recent hotspots
in this field and explore new research issues.
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Figure 1. Analysis of the number of papers on “Urban Sludge Disposal”
in China from 1995 to 2022
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Figure 2. Number of papers published by authors of “Urban Sludge Disposal” in China from 1995 to 2022
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Table 1. Statistics of published papers by authors of “Municipal sludge
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Figure 3. The institution of “Municipal sludge disposal” in China, 1995~2022
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Figure 4. Knowledge atlas of keywords of Urban Sludge Disposal from
1995 t0 2022
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Table 3. Key word centrality of “Municipal sludge disposal” in China from
1995 to 2022
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GiRAR 3 A, WG . “THleT . TR . “EEE” a8 LR RIET 4 7
RHR], YW TTS e A B AR, I K B I 4 SR A I U

DOI: 10.12677/sd.2022.124138 1220 BIESES 93


https://doi.org/10.12677/sd.2022.124138

TEE %

3.4.2. XBARAE LLR HESH

i3t CiteSpace HEAT R T, FEHET LLR X #4515 (Log-Likelihood Ratio), T AW 38 45 8
Ab B PR AR I T 2 TR ) R FE IS, T T U 3 i R B s Ak a4 . R CiteSpace #CHE PRI R 2Ty
2 PRBOCHEA, WERESH, REIE S FroRrR s Ve BT RIS . CiteSpace i A5
Hefti (Modularity) Q F1°F- 2% Ei it (Weighted Mean Silhouette) S 1F JyI Wi £ Hl U R K HE, Wi Q> 0.3,
Wi IH RS (AR E A A EE, R S KT 0.7, BERH ML B R R 2 A E R, BT (E EERm[17]. B Q=
0.8316>0.3 W HRILEF L, FIEEMEN S=0.9506>0.7, UiBHREEE R 5 ZIE% S, H
UERTCAE Y, 1995~2022 SES V5 YeAb B AR 7T, FZLUA 5 B 8 REBMHRIT. lid AL
REAE R LUK 2B T2 2 AR 58 AR R B I 22 B 58 77 ), 4856 4700 WU RT DAAE 78 129 70 A0 24 ] P9 4
HEFE . RSP AT LU AR R R AIIATE 2008 R/ AT, DR, BRI AE L2 A E A &K
SRRV G, SR T R B ARG, IR TS Ve AL B E AL ANGE, IMRES K AT K R, R
AN S IR T R 182 1 B R AR RN Ly, IR TIT V5 Y A0 B 1 A M SRR 52 B S A 18], AT — R A AH IR
T, [ P2 T AR IR T T Ve A B A B ASE T I K AT

TEWE AR (1995~2005 4), [E P 538 1 4 B AR 795 Ve Ak B A SR AL P B Ts Ve AL B R,
HIETE 2004 £ 2005 42 18], MBS ] P A RIS e A B 1) S0 RO R R, RPOEIK, BIERH1 .
#2. #4; WFF A HI(2005~2013 4F), BB E P s B AU TG Ve A BT R T R R AL R, IF
HIFE7% FER B G AE Y R AT, BIEEE#0. #5; BEFCIEHI2015 E~E4Y), WMot Hat & 1R
O KRR, TEXH5 YR Ab B4 AR TE A [R5 3 275 Y8 1 B U500 R F L a5 e S AR RN S b ) S5
Ao BEARBEFCRIN, KEB 5> SIS FA e, 10 B 75 Y A S A0t 7 AR e 2005 FE 2 )5 .
I 1 8 5 A JE T R ) (RN A A5 R A A B AR BRI S R, S T kLR
IR SR A L. JE I SR R IR MR, A REHE A AT = ORI A, R IR T R AL
ST, AR SR, BREECEIAME, ID AN, BRI Nz . R 4 Wk, A
RERHCE AT = AN AR . AbBE . Kb B ACEE, ULERET I TS R AL B T, A BN T A A I U
VAL TR, I Hi5 R B A BB IR AR R BNz, I HIE LA T AR 1E 5 M S DL S
BV EY, SRS VR AL B R R PR T RE R R R R AN T AL — . BRI R
A OSBRI I IR BE, BUE RO, ARFZIEE A A R . BN RBR R KT 0.8,
Ui R IRy, FFMESR, Bz MBERE®., W “ELE” B, “HER” . T M
R REREFEN AR, 7E TR RHKR, Y57 . CAFRAE” R CRUEAL” BR
NEE .

][] 2 AL 1 (Time-line) 4 58 28 43 A1 AN [R) 45 45 30—k, [R]— SRS (0745 ped e HELARF [0 5 P 2 g HE A 7 [F) —
KPR, TR AN ) SR 2 2 1] F B 2R th T LAY B FE LA B, Time-line B80T DA B LA AL 5 2K 11
I )5 5 DA K D7 SRR, AT AT DA WA R R Rk T 5 e Ak B sk . Al 6 BToR, #6 FIRISUE, #7 5P
B, M 2001 FETFUAHEILE] 2015 ERbig % #0. #4. #5. #2 BIACKMBT R BB i K, #1 BRAE
2020 FJE LA HIL, RTRE T ER TS Ve b B R J7 T C A A X B, HH UG AT SR E SRR LA P L 45
B SR AR IS L, TT#HO. #2. #4. #5 ZETRETE R K LW RF LAE NI 78 B AT -3 F0
Wt

3.4.3. FREFEHESHREESH
i CiteSpace #11:1) Burst detection T fE HJ LAERWIIEAN I [7] B P SRR R B HH LA STk o ) O ]
FEHEAT SRR R4 AT I, ARFE 1995~2022 SEFIBF FEAE I, K 2R BLTA] A e /N RS R B B O 2 4,

DOI: 10.12677/sd.2022.124138 1221 CIESES 93


https://doi.org/10.12677/sd.2022.124138

TEE %

CiteSpace, v. 5.8.R3 (64-bit)
April 25, 2022 3:19:18 PM CST

WosS: D:\CS\date for citespa
Timespan: 1995-202:

ce\is ¥ 4 Fi\data
2 (Slice Length=1

Selection Criteria: g-index (k=25), LRF=3.0, L/IN=10, LBY=5, e=1.0

Network: N=361, E=!

563 (Density=0.0087)
Largest CC: 325 (30%)

Nodes Labeled: 1.0%

Pruning: Pathfinder

Modularity Q=0.8316

Weighted Mean Silhouette S=0.9506

Harmonic Mean(Q, $)=0.8871

#1 4b ¥

#5 vl:ﬂ*jﬂ}ﬂ@ %

L)

®
g ® @

Lt B TR

o o .
® -
M -
Y 4 #7 b
* Py &
%
* * Y, p—
& o * A 2 @
5 - I
- Y g - &
= &
#6 527508 o VLR .
> -\ . L + & * -
s + e '¥"\o .
-~ .~
% LN
* -
& & P » D
* . ¥ / *
* — 3 - AR »
» & * K L ., .
3 - 4 s T #C P
e, s RO,
* R )
. |
< 7 * & ~\
o . - * < 4
* ® S

#2 4b A AL E

Figure 5. Cluster knowledge map of hot spots of urban sludge disposal research from 1995 to 2022

[ 5. 1995~2022 P iE R B AR AR R A MIREE
Table 4. Detailed table of cluster analysis on research hotspots of municipal sludge disposal from 1995 to 2022
7% 4.1995~2022 Wi IS RA B R RSB LS ITIFME
BRS WEE  BEEE PG TOP terms (5 25 ] )
#0 PRI R 47 0.604 2009 HIRALE 64.71; WATIEVE 17.74; ¥5/K0FE 9.38
#1 AbE 46 0.757 2010 HEJE 38.92; AHUR 22.95; J5URHERE 17.75
#2 ALFALE 43 0.779 2008 WiTE e 44.61; BREEIK 17.09; V596 15.31
#3 HE)H 39 0.847 2007 A 36.78; SHIM 32.87; HkE 23.73
#4 5 AL E 39 0.742 2009 W URAL 53.05; BT 45.7; AEWIRFIH] 41.81
#5 L 36 0.89 2010 7598 43.65; AbFRALE 37.48; FEAL 28.14
#6 FIRI5 TR 34 0.795 2008 A 30.83; FIFH 25.93; T 21.58
#7 HHE 20 0.915 2000 PUR_FHET 20,065 AR 13.33; 158 13.33

SAFBIRILE 3 A, X RDCHF A9 . MBE « ZAREN . FREEm (AT 0 BB R 5 R

M5 T LA TSR MDA KU R 8 R IR (] B (KO 8 4, TTAL B R BLI 2L 1) R A 4 48, 1

HL RIS IR A R iy], Ut WAAE R e 01 P 1 A 223 Bt 9 B e DS R A B T
BT AT VYR PR B R SR BRI REAT 0 A, a8 “IRiiTEde” o BRI

“ié}%” R

”» N ((?%?}EQE” N

1) ShTTT5YE . FAE 1978 58 [ 5K Ze i e ok it it BEWT ST [ 19198 1 R I3 i ¥ A A 3] O i B
F LI PR BGA S T AR B Ay, WA XA S ERARR0 TR 5 R R E AR S
AR OLEEAT T, AT B IEYE . T5 KR TR MR T SR R B R R BT AR . AT 5K B
(21714 A S Ve e e soophah, BLEIA R, BRI 1758 SR AL BB AGBORB S, (HBEAE T )
IR, SR RNV R, AR BN ROA DRI AR BEAL BT VR AT AR I TR

DOI: 10.12677/sd.2022.124138

AR R


https://doi.org/10.12677/sd.2022.124138

TEE %

CiteSpace, v. 5.8.R3 (64-bit)

June 3, 2022 2:46:31 PM CST

WosS: D:\CS\date for citespace\i5 Ji 4 F\data

Timespan: 1995-2022 (Slice Length=1)

Selection Criteria: g-index (k=25), LRF=3.0, L/N=10, LBY=5, e=1.0
Network: N=361, E=563 (Density=0.0087)

Largest CC: 325 (90%)

Nodes Labeled: 1.0%

Pruning: Pathfinder

Modulartity Q=0.8316 1998 2001 2004 2007 2010 2013 2016 2019 2021
Weighted Mean Silhouette S=0.9506

Harmonic Mean(Q. $)=0.8871

#0 PRI R
= st e B TR 254
YR AR BE LI P Rt LA 2 [E] 73 AT N)LHM//H M 1 LE
Tk b RS
. Pl s shE ﬁﬁﬁA
4k by el ¢ WETZ A
@ #2 P4 B
L)
LB THRLPEIT G
T %4 ks //L#3 E%E
11 #
e Y P SRR A el SR
N T/ TG 11 A FER i RHE BEAL IR A ki =
() #4 5N E
} R
GIAE. & ﬁtﬁﬂ” /A% N3 h FEAFF 1 % /771/27 P léb;if/f ‘"f 14 »‘MNJU
ik E AT 75 R N pa SEaK 7l [ 7 4 I
o= P - S , #5 -3 R
#
LA A mm,m = IR i 4k R (it
[HIIIQAK#"] HOR 428 A AR BT FE b 2SH BB RGEFI 5 P %H—‘LU/’
- — #6 Fo A5 e
LA
i BRI Bl FH A R T i - |
‘ #7 M
) 1E LR
L 4-3E 3
b AE AL
L
PGIEAL R

Figure 6. Time line clustering map of hot words in municipal sludge disposal research from 1995 to 2022
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Table 5. Emergent key word of “Municipal sludge disposal” in China from 1995 to 2022
% 5.1995~2022 FF “YHISRAE" RIKHEIT

Fr5 K] S H B SR FESES (5]
1 BAAH 3.9 1995 2003 8 4F
2 R H A 3.64 1995 2003 8 4
3 MhE 5.2 2003 2007 4 4
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