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Abstract: In order to improve air quality and strengthen pollution prevention and control, the Ministry of Ecology and Environment has
continuously promoted atmospheric supervision and assistance efforts across China. Using enterprise survey data collected during
atmospheric supervision and assistance activities from 2018 to 2023, this study applies the TF-IDF (Term Frequency-Inverse Document
Frequency) data mining algorithm to analyze the characteristics of environmental problems in municipal solid waste (MSW) incineration
power enterprises. The results showed that: (1) The main problems identifies in MSW incineration power enterprises were concentrated in
environmental management records and the online monitoring of pollution sources. In 2023, the improvement rate of problematic
enterprises reached 61%, indicating that supervision and assistance efforts can effectively address environmental problems in MSW

incineration power enterprises. (2) A large number of environmental problems in municipal solid waste incineration power enterprises
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were found in some provinces, such as Henan Province and Hebei Province, where pollution-emission-related problems accounted for

more than 55% of all identified problems. Therefore, these regions should be designated as key regulatory zones and adopt refined

environmental management measures based on local conditions. (3) More environmental problems were identified in small- and medium-

sized MSW incineration enterprises than in large ones, suggesting the need to further strengthen environmental management, supervision,

and technical assistance for small and medium-sized MSW incineration power enterprises in the future. In general, the study reveals that

environmental issues in MSW incineration power enterprises mainly relate to environmental management records and online monitoring,

with clear regional and enterprise-scale differences. Targeted supervision and technical support should be enhanced for provinces with

prominent issues and for small and medium-sized incineration enterprises.

Keywords: municipal solid waste incineration enterprises; atmospheric supervision and assistance; TF-IDF algorithm; environmental

management records; online monitoring
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Fig.2 Statistics of problem categories of waste incineration plants supported by atmospheric supervision
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wiH ] — e R A
T R T AR 2
T B IE 25 R ) 5
RS L) ;
T s AT AT VR I 24T () 3
T R IE 547 >
SR AT BT >
S TS e |
o1 I A B M LA S s 5 ol P T A )
A S 8 T A 5
A 3h M i £ AN IEH 81T 15
RN VAT R 11 315 ) ;
VR Bk TEL BB A R >
RIS VR AT BER F 3  B ee) 1
SR TR :
TS R 1 |
et LA A RS ITAR LR .
e VT B3R T R M B 2
HEHE A A TFATHE SR S TR 5 16
SRR HE VAT 2 AT AR 2
T T e 7
VA S (R A >
BRI A T R A |
TR A TS 8
T PR KT S A T 10
IR AV R SR 7
ST HURTESE 5T AT Bk 7
VOCs & IiiA H ) 51 A ISR B A e A LR 1
- SVOCS T 20 SR TR A >
VOCSRAZHF T WVOCSEHEHETE ik SR A2k |
o A S et i B PERE ARG A AL 2K 7
PR ERERRERART R ARG FIR 11 SR T 1 6
(T T B R I 2T S B L L35 B T 3517 .
L A B e LA KB T Ao 2 H 6
LA 6
o W RS 16
FHEIRTRE AR O >
R R R Tl R AT A >
et A A A »
SRV R VT Y VT L VE I 2
HEV VAT A |
(00 1 S e e s R A AL A SR e A o y

K3 AR, B “lk” “HEVs” “BRA “HER D 5500 R 121 WK, U B B i) i 7 A B S B B T BR n)
A d [ R 1) P () SRR A A0, “FEER” “UEI VR R EAREAAE . PR W s IR A R
WE” “Ues” S CHER Y TF-IDF {HACR, 430510 0027, Bt —2 Ul B T A4 W K5 Ye i A o 45 2 K
0.026. 0.022 1 0.021, HFMIK 735 4 151, 185, 96 MBI BRI BRI A BE T A% Rz —; ILAh,



100 T

= %39 %

“VFRTIE” 9857 “fdl” i A RS NGE, 5
2.1 35 R — 2 Rl B R PR K HEYS 4 AT EEEY Th)
RIVER ki 22 AR, 300 B i . P 30 A L ) 2 H i
WA BET AEAERY Ty — i 1) J ., R AR 2 I A2 )
H RS B IR 5 K SRR [ R[] A AR
Z A “BM” I AR I AR HEAE RS, T RER L E
PL“Bmkie st B4 B TR, 8K TF-IDF
K IDF (E A A .

s SCFRR/ I R &S] 1 TE-IDF AU R/,
B3 LRI KSEEB KOS IFREECE
RSER
Fig.3 Detailed data on supervision and assistance
problems in domestic waste incineration power plants
keyword analysis results

PR, 2358 B R S RO TR A0 o R e H 4 R,
PRER I 00 A E e Sl s I B GET n s U T T A (D4
THEL W 55 (CEMS) 18 78 1R AR 250, i
PR B S AT 5 5 Qi A RS A LI SR 1 58 B M R R
A, R BEBE S N T R AL A R RG A0 Ak A
LR G PT AL FRHEA T o i S R e, S A 52
I b A 55 L5 st AL A s 4RGN, 3R HoR N 5
REST.
2.3 RAIE IR SeE R

AT FE []— A Ml 7 22 58 IO UM B R A A
Hh R B PRI TR RS A, BE R AT AACPPAG U i Bk
XAl BRI ) R ek e R A o 2023 AR BE R R
S RBLIAERRT 160 5%, 5 2022 4E AU ME A 4k
MR IRBERET (62 %) B 25 K (HEFN 15.63%).
TEH M 25 FERBERT A 12 Al AR R )
[, A 2 A BEAY I Bk pai /b, AL 14 524
AV B AR BUAT B T 2038, A0 A R A Al
[Fa) 50 A3 8 Aol 7 L SOOI 8, 2023 4F Bl R
N 60.87% I3HTIX 14 FARME At B0 A B, [A)
/0 BT R 2 AR R T PR A BRC SR (R KL

SEFRTEAR) FIAE LR W15 £ 42 A R 1 7 T, ik 2 B
AW B S B A B AR A ol i i PR S A 3 g AR Y
A U TR RR

2.4 RAWE RS HEE 2 M o A

X R v ) B 3 B e T 1 s B) 43 A i
P30T, TR RSB TAE M B R be ) F 25
MRS X , R P LK = X,
X FEEG KB TAEEREA L. 2018—
2023 AFE B AR BE T I R AR MR AR TR 23
Ay, R E /R BRI Hl A . BIEILA
FE MRS B KA B Bk TAE R e — Kb 3 e
I, HIFARZ BRI, BT A HAY 19 B it 41504,
ERANE 4 PR, R AR B B L2 (08 1 R
WA WAL AL R . 2018—2023 4F X/ 44
36 REWAE LT AT R MBI 1k, K IR BE )
M A TG B ARk 32 K (7 88.89%), K fr it P45
[P 91 2%, SE R Al & BE 2.84 2k [l L, 5 K i5
YL HE R R] UL 54 2% (15 59.34%); X b4 35 K
BERARBET AT R AR M R 4R, A PG [ g 37 3%
Bebe) 3 29 R (15 82.86%), KA Hi 81 S PR n] J,
TR A LI 2.79 Z5 I, ¥ K5 Y HE S n)
RRAL 45 %% (15 55.56%); X ILAR A 26 AR
PEAT KA W B B 4k, K BLER B ) LAY 36 20 R (4
76.92%), K4 H g )8 60 %, S48 K Al & B
3.00 % ) i, Horp b Kis e HE O ) 46 45 (Hq
76.67%)

TG4 L T b A8 AL 2R 48 S R BE e T 3 455 ) A
JEMAnPE s B . FRIELS AT 0L TR A B3 A b ) IR
VE R HE TS VT R 2R ) R i e £, JE 32 4% (b
35.2%), R Ris gL ii B sh 25 (18 4%, 19.8%) Fil
HAh PRI 45 B (] 2L (18 2%, 19.8%); Wdb B 511 ARA
B AE e MBS () Rk i I 22 1) () L2 A 359 R
T8 A sh W28, 20k 23 45 (15 28.4%) Al 18 4% (\5
30.0%). 3 NGy B AE RS B ] RIS A LA
SVRIRES (] U AY o A — 3%, 2D U0 T IR A
TSRy T ANG YL U8 B sl W45 Iy 1 (] 8 by S A e )
H )3

32 1 A T Al L ) 2 22 5 R B Sk TR
MRS HEE A oG . KRBT TAEMIT R E k&
FIH AL TR B 28 00 o W 0 o 24 2 R R T B, 1R )
R U A RIS AR W R B S8 Ak S T
fon, R HH OE B K B X R, R 08 3R B IX e ]
REAFAE TS YL R Bl PRI (R R0 1 000 3 a5, 900 10 B A
v S G IR 2 JE Bk N B B LT Sl SOk o



1 25 WIAE: BT RAME B BRI i v B AR TG B AR be & H T I () AR 5 W A L 52 101
35 100
— O Hisehy ot o SRS |
30 f
I {80
25 170 %
g‘g ol . {60 @
L 150 =
= =
:E% 15+ 140 E
= )
10t {30 &
{20
T ’_H m {10
0 ' ' ' ' ' ' .|_|_| .|-|_| .H_I .I—H .I_h .H_l .|T| .|T| .|_|_| Y i Y o Y o 0
¥ 4 ¢ ¢ ¥ e« T«TLeEerELLeEEEE
B Rk E 2 = 8% A R P # B K 2 2 8 €
E E 2 3 4 X B S H R KR HLOLEBH E ﬁ
ik
=z

Hh

B4 2018—2023 FEELEMARSUBERRBEIRTE HER
IS REBEST

Fig.4 Statistics on the number of municipal solid waste incineration enterprises and
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each province from 2018 to 2023
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Fig.6 The statistics of the number of waste incineration
power plants with environmental problems and the

number of environmental issues respectively for each scale
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