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Abstract In order to effectively address eco-environmental challenges and achieve the "dual carbon" goals, China
has implemented a series of environmental protection strategies. These strategies set stricter governance standards
for key industries and propose new requirements for supervising industrial sources. The authors reviewed the current
status of industrial air pollutant emissions in China and their impacts on ambient air quality. Additionally, they
comprehensively evaluated the emission detection methods for current stationary source emissions and the
corresponding supervision methods. The results indicated that the pollution situation had improved under the control
of industrial sources. In the future, it was expected that the accuracy and timeliness of industrial source emissions
monitoring would be further enhanced through the integration of multi-source data, thereby achieving more accurate
and real-time supervision of industrial source emissions. With the development of information technology, the
application of the Internet of Things and big data in industrial sources supervision is becoming increasingly
widespread, which could compensate for the shortcomings in the precision and spatiotemporal resolution of current
industrial sources supervision. Industrial electricity consumption data, which has broad coverage, strong real-time
capabilities, and high data quality, could be used to design and develop electricity monitoring indicators. These
indicators could serve as an auxiliary means for supervising industrial source emissions.

Key words industry sources; air pollution; emission detection; regulatory technology; electricity consumption data

SER AR R AL CEEESE T P BT 5 KRS, LRI R EOK R T
“RAMEBEIRSE TG UL G . ARG TS . Blosif i nsiis bz, BACHBR IS R < 7

W5 B #3:2024-03-18
EETE: ERE A5 H (2022YFC3703400)
YEE R A E TR (2000—), Zo, BHHF5E A, FENFRATR2EDISE, fankx_china@163.com
*BEVEE: LIRELE(1970—), Lo, AR5, i+, FENFRIAEAIFF, chenjh@craes.org.cn
2 XN (1992—), 5B, TR, i+, FZMNHKTIABER2EIFS, liuhanging@craes.org.cn


https://doi.org/
https://doi.org/
https://doi.org/
mailto:fankx_china@163.com
mailto:chenjh@craes.org.cn
mailto:liuhanqing@craes.org.cn

" 194 - TR

B15 %

TEMRIE AT, B 5B i XA A7 A8 52 A A5 YL
%, A ETEAF IS MMRIHAT R kA
FETG e S 2023 AF 4 1 PR BT A8 AT R O
N, A 339 AR I LA B3k T2 s AT A
e BB KBy 85.5%, mt LS 7 J& 11 i1 X
F A B XTI S A5 A XA R R R B L)
PG T 4 -2 K, 3R K LA E 5 Y B B[R]
ELARA st PRk, R R B ) A 25 SO LA
R TS e B IR R AR

HAT, Tl SHEROR 1 KR0S e i 2R
Z—, Tl Al B8 D HE 1 il 2 2 R S R B T e
TR E B A, Y IR A A Sk S gk
EEEARIPERY . A 2013 4300 (RS T5 Y BiiR 1T ol
TR 2021 AR ICE Y CHT e RAR LA —4FA 7 3))
TERDD, rb B T HE RS 2 T — 2 B 8 i, E R
(A it A P 7E AR i B R L, Gl e HERbR v, HE O
PRI AED A RN R RIS 4
) &A=, H 55 K5 YRR, 46 6 5 YL R RRFEL)
FE], A S EREEHRI T 5 T 5 Ye KA A TEE, Xt
Tl Ak i A S R R A 795 58, 8 T W AR Al 4
Ao WH TG YR AN ARG 25 R R
B, AH HF AN SR U i, SR HCER ¥ Y iy 2 it il A
BT YL g, R S s AR, W
X 2020—2021 4FERK A Z R BN 28 EvG B , 5 F
RATT YRR N = 57 B A A T A,

o Tk A = HES B AR, FE TS Y n S ]
WIHAETEVE 22 0 2 8 5 I8 LA B0 ) 8, 7
“2426" HTELABHIATT B, M X Z A TS
Titi ) 9% SR 0 I AN B8, P b O OGRS J) EER
W AR, LXK 8k [R] A7 A A I AR 1 25 57
— S [l PR T OO0 AR 555, A Ik U ) A
5 B4R o b DX URL ) M B N S B OO AR S AR
PR A [ T IR AT G HEROAR S X P 2 R
JEER A RE R, 35T T T VR W A X VS Yl HE Y B
Ve iE—200 X IA T5 G A B A RN WA B
AITRABISE, IR T T AR 3 G FH 5%, IF% b
ST EMINTSE . X SR A AL 58 5 A
) X3 L S (] 2 591 M Y 0 HE i W A T v 4
WA

1 HEITWEXSTEAEBITRES
FREHI 200
L1 TAREASSRHER IR

ILAFRA Z I TR R T8 E R S XA TS
P HERORAR . Lonsdale SEM XF b8 | ZR ML AN

H}

;=
=

() 54 A3 NO, RUHERCR AT 4017, 25 SRR W,
AHEE T AL S FBRIM T, 2019—2022 4FZR W3R 117 1Y)
NO, -3 HE i 38 5 T, EOS Ul HE R i fr) o iy B
H R E . Xu SF SRRV, B E R Tk it
PRV R 5, v PR e HE ik B A 4 BRHE AL ST,
H 2 HE & 1960—2017 4F 5% f& 5L 9 | T
141, Dou 251t 2021 4E4x8k CO, 25 A 435 I BIFSE
FW, P E AR IX A ER Co, EREX Z—.

H ] L T I A R 0 T Ak R 19 s AT G 1)
M, VL IX B 23 TS YR BE R R, R R AR A
AT Ml el DXy DX 3R, Ak i R AR [ HE B 75
HE— 2R T X — ), RS U R T B ks
S HDEA D 2RI T B2, IF HAER 10 45k
WA T 5 s P i 2 B i G AR, (B4R PM, 5 15
Ye[a) B SR IR, PM, 5 1 O, IR A 15 Y4 H 2%
SZFN M, 2022 AR AR A T4
R, TALIEZESH S0,. NO,, PM Al VOCs HE
T4y 0k 183.5 J7 . 333.3 J3. 305.7 Ji M1 195.5 1
t, 40 i O R R ASCHE R B 75.4%. 37.2%.
61.9% Fl 34.5%"">), I A K 27 e A% 53 B304 T2 AT BA &
FM CHT 24 205 R — AR HE AR & 2023)09) i dg
i, 2010—2020 4 H [ Tl Ak Ak i £k 3 B% B £k A7
REVRTHFE =1 CO, HERUE — B e LTF, L, #4 R
SRKAFEATL BB R MR, JEE R
Pyl dilk. 2020 A REIEIEAE ™ A= A HERC R R 781 910
T3 t, i b BE IR = A 1 B HE R 1 79%. F] L,
Tl 3 Bl A 4 B RS e o h B HEAEH, T
M IE S HE AT AR T -

IAASH XK T, R AN ) 1 DX 1) Tl Y575 Y HE
HOKFAfAE B E 250, 2 E B 172 BASHES 0]
UEA M SR AR AE ST R K S i b DX, B AT s e )
Foe K TR HE B 4 4 R X O AT ol HE A A
25% LA b, B IX K SO, 15, HEAlt B AR T
S, EL RN B A X, U e, (BT
VIR AR HEBOK ST R T R 1 A U, R =
LR =M E AKX, TR So,. CO,
PM,,. PM,  Fll VOCs HEC R [FIFEHR, 4 %15 444
SR Y L A = PO i AW TA ARER A Tl &
JRAVH [ DX, B R A g8 B AR T
i Tl Y s B R T TS e SR
50% DL E®1, Zhou 4524 X 11 AR 4 B9 R e HE ik
SrFTR M, TALBRBERN A L) HERL Y SO, Fil NO, X
S AL TG G YR TTER AR A 60%, Tl it R HE
TR PM, Rl PM, 5 43 51 o 4248 AE I V5 G ) s R ik
Y 67.6% Fl 78.7%. X SEBHfE i — L5l T Tl



LRR

T ATTRAE: TP P T5 J W HER AR 4 BOIR B Jre 2 S 195

VRAE X 75 G W HEO 0 B 2, (EAS R X 1
Tolk 25 A RE AL F 0 22 55, 15 Y W HE O Bk 1
BUAT AN TR], PRI DR R ] 2 R T B 5 5%
FHh X 2 %
1.2 TAEHE X E K RER 0

Tk BRIREZ s A HRZ —,
Zhang %% XA RSS90 & AR T Ak &
Jr AR T i A TS YR LR T 43 T 2R I, el R R
T s ELR REIR IS AE AN Tl & R s s S iR 1k
() EZL R, BiE T A AKOE 1 &, 28 S5 4™
TR 2 R A AN AR, BRI AE S & v
K, REM S5 R R RAEEANDEE, T
R IR BT R X o B AR X 2022 AEAE 5T
2 PRI 1) e ol A DX SOk 0 O SRR A T 0 B,
M4 A ryTE Gt 78 PM i Tl 5 5T Rk &7 L
50%, 7 11 H 9 PM, 5 T5 44 Fe v, Tl X5 444
WP B DUkt 5 S 2 TR R AR AR S AR
AR M DX Tl PR T PM e B2 1) DTk 7E 15 Y Fe i
BT RPT, Wang S5 R F LB RS WE
T DT R ANV B I A B O ik, R T AL T P e
¥ 2015—2020 475 YLk BE I 25 o0 AT, A Rk 4 2=
SURE ) 1 e A o A PR T A b X T YR A X
WAERE . Yang %P F0FSE 3R B Tl HEBOAN L 25
Xof A i, P O 4 T G 7 AR BT, ] B 0T R 3 A 2
A TR . X SRR AT A5 R, AR R
15 Yl 75 BL A R TR A HERL . X IR AE & 1Y
M DL S ZE T AR AL S R

Al S A5 R Tl 5 HE R e BE 7 AR R S ek
LA R 6 EH E M MUK R & AR T E s
NO, i 2 BH, 7637 B bR B e 2 % I WLgE 3|
Vi Tk 5 YR B2 57 2 — B9 NO, e KR T
NO, 154 N DUTF LRI /D, SR 51 8 1) 4 [ At b
X, FE L IX NO, IHERC I 30%0%, HUEL s
M X AE R 3 E A TR R X, SR 2
TV IEFZ MRl A, VF 2258 R B X =
1) 95 G AR B0 A A 2 W, X6 Tl Y88 552 e s it vT
DA B RARAS 205 Yo v B /K, Sk e il | &
6 BELTS” Al SR AR . X S Al SR
ISR SR 9 L U I it el A R B X 5 R
B P, 23S 0 B B RGP, R ER T = A
DNAE 4 [ R 7 A HEBOR T, Tl IR 2%
I /b, PM A T 35 ik BE AE 2006 —2020 4F R R T
58% LA B3, gl 5 K Tolb Wk HE s 7 v, Fpsk
(AR S R IBOR 1A B TR B P2 U i R
SRR R &

2 TriEHERE SR

2.1 EMKENFE

R TS B G G IR HE O A RS B, Bk A R
23 W Ak AT I F TR A I, GB/T
16157—1996 [ 7 15 YL PR HE S P ok iy 2 50
15 YW SR ARy 1 )R T ¥ e A2 HE Y
FRESM 71, HI 836—2017 (&5 15 YL iR <. ik
JEE SR I . o R )R T I T 7 R
AP FE OB ) B VA . RHEE | A I HE
A A [ V5 G YR A R AT G ) HE TS I A A R
0, FURE T oRFER) T, 0 B HUERFE AT v, 2
HE TR RN 1 S B LA B X IO SR SR 5 A
IR/ RN Y/ b= s v = 7

T T T RAFERT R 82, I H 575 20k
AR AR AR T AR I RN AR, XE DAXT Tl IR R AT i B
[E] 73 3 23R 10 W, 58 b DX 43 A 7Lk X6 HE VS £l
SUEPE AN B A WA al W  7 e  AE ERAS, ITH
S AR IAR Y 9 2 7= B HE TS R B AR 4%
R SHE B % 22 W5 M £ 4t ( continuous emissions
monitoring system, CEMS) A] LLiZE £ R Al 1
5 Y HE RS, X5 Gl A HE O DA T I R
P, il Tk IR Sh S HEROE 5, B % 2 W R Sk
FE R 5. HI 75—2017¢ [ 5 5 Y& J5 A0 < (SO,
NO, . Uk ) HE B 252 W I 47 AR )Xo 18] 2 i
HELE W R GE M) L% | 384T . e R Ak 34 )
AT HAEPY, Bo %P7 IR H CEMS 1945 15 Y2 1)
S SR, P ER LT Bk KT ATA KA
FREEAT ML A HE T R EGHEA T AL, A o s A B
RIS IS YHRBOE . B e BT s
U5 CEMS 7EZ6 Wil Fict x4 A i AaRA Tl i 4528
15 R DL 2021 AEAHELE 2020 AE A9 FR IR O
HEAT AT, %24 A BRA T M 2 75 5 o R il 55 4
MO HESEAT FIWT . CEMS 1E b A SRR P F B,
FEK IR A KRR b A S HES AT
7 P8 g3 1
22 BHHXERSFBRNFE

—SBRHGY N G 3 (5 455 A4S G S A
WA VOC e 00450 R AS G, XoF [i61 5 15 % 5 HE il
() RASTS Gl BE AT SR E A . 388 2 AN (] g A
Y RARAER A A, 0T LAl 135 Y P HE i
AT 53 B AL B, AR ELAACS DX £l 9 HE
AR R WAt B DT, DA T A — 2 R T
RCHE SR, 4t Tl HEBCE B RE Y Bk A
3 S HE Al B8 Bl AL B XS YR HE O 21 T b



- 196 - REE TR

HoR2AAR

B15 %

BLA A, Xof i N TRAEACIN AT A RCkD 5T, B R
1 17 Tl RS i B 8 R R, S B
T5 A TR, JPRARE R T A AR A A3 195 2 4 A
R T P A R AR,

e 15 QWL SRR B T R sl & b, mT LU BY
A 5 B DX e W) S MR R B, il e T
i1 Y ) 34 RN 25 AR Ak S e X 43 A 5
TR E AL, B B A 22 B AE - b, 7T UK Ik
T B BEHEAT AL Sl WL, Xof DX AR A0 Yo 0 R A T2k
HEG3AT L X T g v Yt DX [ 3k TG 1 A 4 M IXC
AT AR RUCHE R, SN v T e B X e 8 R A R,
i AT LA Tl bl DX R AT S ST, A AR X G
W) e v 1 DX Al o B A X B2 A0 A, 5
S ARG A,

FT T TE AL Ml LA B e 485 a0 i e 1
R R i, o AHILAE RS S 4200 P 4 157 AN B
Ko TEANEMA 32 I BR il i 52 m, H/NEL G
MWL) FHRAE OIS0, o] LAERf I 23 Pk
TSR A, LA 1 B P 2 T, (o HL R
e, £ 2 AL IX SRR HEECR, - Qiu FE1T 2
H TR T8 AL WP 5 X e S A A BE 1 et
FIRHAE, R IR A B T RN N T A2 M
Z8 X TR IR AT de 1, XA T el DX HE R 14 25 A<
WA TR ST, RS HE S O e 1) Tl 5L
2.3 ERKRAENFE

F 1960 4F LAk, TLAUWLIN T 4 B s 1k e, Je T
Xt TR ST, T A RS R 0 2 RS Y il
FTATERRUEE LRI, ELAS 32 38 450434 (152 ), A4
R Pl b 3 235 4005 e ) S IR W 5 R 2 5T B A R A
5 TS FLR TTRR . WA T B (SRS AN T
JE, 1] A SRR AR I B 25 43 B R AR TR T, 1
RAE5E T TR R IEBORTEARE 0 U FIE AR iR
15 YR T T L T A1, Wan S592i id Ag e /I
&R | E R R Eha R S R ERSLE €1 (2
Pk 000 114 B ke, N T — ARG T el X e ik
FIE LTS e X IR 7 %, TR 05 1 M 115
Y BRAGHI v, ST+ 1 Tl ¥ Y ARSI N 137

WO 1% H AT A — Rl A 5 G
AR, AT RIS R A o3 A7 I A 1R ), v R A
JE | v I 1] S HE AR A O I8 AT LA RIE B R s
el O HEAT 2 HERA BRI o Gong S50 38 3 9
HZLAMBOGTE IR IR, X N [ 35 Y AT LI,
XF NO, FI SO, By ARAR i BR 731 ik 5 0.07 #1031
mg/m?, 5 i [E] 43383 AT LORSIE X TS Y e J3E 4 752
I FU% . Kuang 5554 i B BOL 7 5 A G RITE 5

km 2247, AT DU SO AT e ) 43 A I L L R
DX 35 Yl ) 2 B 53 A, e b T R | b T A
TG L5 | ZYEEGM, SCBL AR KA =4
PRI, A58 PSR W e PRI Ecd: . T3
BRI O R TR 1 ELE S P m R AR S A
D773, 38 2ok S 451 S TR A5 L AR I O R R
X B RAGH TR TG e W) o A G 00, I3 Tz i 45
XI5 Ye Wik i i XSk A T AR , ik — b HEA A
%,

= Ny =] I B R = Y £ B s N AT
I BRI AL AR AR TR AT RE | SR, V5 e HE
TR - B b ok i 2, X S F- B A BB, A EBR
AN Z AL, T LA S 248 Tk W5 HE K- 1A 8%
BT
24 TEREBU S

A& GB 3095—2012( BRH5 23 /i f s o ) ),
M TR IR X2 At g, T Qi
W75 2 % N %%, % PM, 5. PM,,. NO,. CO, O, I
SO, SE AN FEbR, RS Tk, 24 6 10
T bR ) — 2 BE T, AR R T2 05 e i g
FRERUSHET

30 o R A0 s A SO , RT DA X R AR
SBKOE AT P, R A S SO, HAT,
P I Rl s 3k vl sy R AT 1 700 A4, EE A 6 Fif
15 9 W) 2 B0 RE 1 AR B 4 3R T o S8 A
3500 A, Wk A A S AN R RSB IR S
B, ) FF U BT 7 v AT DA RT3 AT
TR A AT BRSO FE AR, DA 2 1 300 15 e 45 4
(o B L 452805 YRR A BTk . S [R) b XOR VR Y 5 e
DA R R 5 G 7K T o i M DX ) 40 A RN A TR X BT
TR AR A S I0h , 25 G HEE B R
AR T — Tk e X[ S il <05 4 R4,
AT LK AW 3 B S0 19095 S R 15 100 A 7 B ) 2 15t
AT o BEDUAEAEST S T —Fh AT T
B Bl A Y R AR T XA TS YU R e, i s
AT Al o DX bR L AT S WA,
3k 558 78 5 DX 3 Y ik P S O s Bl A IE
PUXTFRICE L AT 3E— 20 HEA, W] DL SR 2 o ¥
IR EAA

H 175 S U SRR I T B H 2538 m, &R
AR R 3R 25 2 BER AR A B B 5, B — A U
FEIRIEBSE AN FR 1 FER, M ok 2 5 &
)5 AR AN A J, BT LA 18 e YR ARG U 1) 22 T
BePp R B RS, DT T3 G U5 04 HE O HEA T 58 B R sk
IIEAR



LRR

T ATTRAE: TP P T5 J W HER AR 4 BOIR B Jre 2 197 -

®1 SRERNRARLERS

Table 1 Advantages and disadvantages of stationary source detection technologies
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