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Current Status and Future Prospects of Anthropogenic Particulate Matter Emissions
in China
ZHANG Chu-yings WANG Shu-xiao» ZHAO Yus; HAO Ji-ming

(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)
Abstract: The emission inventory of particulate matter (PM) in 2000 and 2005 were established based on the activity data and emission factors

of power> industrial, residential and transportation sectors in China. Future emissions from 2010 to 2030 were projected under different
scenarios of energy consumption and PM emission control policies. The emissions of TSP, PM,y and PM, 5 in 2005 were 29.98Mt, 15.30 Mt
and 9.79 Mt respectivelys and the annual increasing rates were 3.4%, 4.7% and 5.4% during 2000 to 2005. By 2030, the emissions of
TSP and PM, 5 would be 23.06 Mt and 10.59 Mt under reference scenario, of which industrial boilers are the largest contributor. With
improvement of energy efficiency; the emissions of TSP and PM, 5 would be reduced by 15% and 16% respectively in 2030 compared with that
under reference scenario. By intensifying the enforcement of legislation, 25% of TSP and 10% of PM, 5 can be further reduced in 2015. By
tightening the emission standard and promoting high-efficiency dust collector after 2015, 21% of TSP and 19% of PM, 5 can be further reduced
in 2030 and the emissions can become 13.81 Mt and 6.88 Mt separately. The control of particulate matter shall cover power; industrial and
residential sectors. Actions shall include improving energy efficiency, enforcing legislation and tightening control policies.

Key words: particulate matter; emission inventory; scenario analysis
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Table 2 PM emission factors of industrial processes/kg*t ™"

RSP BRI R AR L5120/ 90

R 3 ARE SR RURL Y (1R IECR 5, B e 4
HERSR 7ok B SRR 28 1, H T H I 5C T HLsh 4= & 51
ARAEXS T URLA) 25 Bk LE B AT 5008 55 20, AT

AN T PR K [ Gains-Asia #8) HL2h 42 2 A HEUT
P e L s o - 8 RIRE) LA A RE 5~ 3, BB PM, s U1 1009% . AN
K zt: 18,90 58 24 18 SRR I A 5 B BCFE BSOS HE TR L) 22 1 bE g mT AR 4 L
e N Mo ARG 0 R 5
EES ﬁ:ﬁl’, 0‘5[35] 88 10 2 2.3 %%Elﬁl@
fit b 0.64°%) 80 13 7 FH 2000 A1 2005 A ()RR ) HF B0 405 4
Wﬁ%@gép ET : : ! JIE3s . 2000 4, e [F 3L 1 KR TSP 25.37 M 3
PR FES 15 20 P HPM,, 12.19 Mts &5 TSP #F S B ) 48% 5 PM, 5
BlLss 0.075% 45 20 35 Heism ok 7.52 M, A TSP HEBUR 5 1 30% . 2 2005
. ST M0 0, RSO TSP 29,98 My 3L PM,
e g 0.306) 33 2 65 15.30 Mt, 7 TSP FHBUS 511 519%  PM, 5 (I8 R
LY 3] o 15 8 9.79 Mt» 7 TSP HE 8 8 119 339% . 3 H M 2000 ~
3 BIHRBAAIHBEF/kgt!
Table 3 Emission factors of vehicles/kg*t ™!
e s e AR AT HES 7
AR o FeF W | W1l W Il IV iV WVl
pipithEs S 3.000 2.256 0.840 0.930 0.198 0.198 0.066
R SE 3.000 2.256 0.840 0.930 0.198 0.198 0.066
Wil 0.400 0.220 0.072 0.068 — — —
A g5 S 5.500 2.393 1.364 1.040 0.523 0.105 0.105
bawl 0.250 0.138 0.138 0.045 0.045 0.043 0.040
O B bl 0.250 0.138 0.138 0.045 0.045 0.043 0.040
TR Seih 3.000 2.256 0.840 0.930 0.198 0.198 0.066
Wl 0.400 0.220 0.072 0.068 — — —
O 7 Seih 3.000 2.256 0.840 0.930 0.198 0.198 0.066
bl 0.400 0.220 0.072 0.068 — — —
T Senh 5.500 2.393 1.364 1.040 0.523 0.105 0.105
b 0.250 0.138 0.138 0.045 0.045 0.043 0.040
T geih 5.500 2.393 1.364 1.040 0.523 0.105 0.105
i 0.250 0.138 0.138 0.045 0.045 0.043 0.040
FEFE A b 6.000 1.950 1.200 0.600 — — —
E(CERZiIN geuh 13.300 7.528 3.398 3.398 0.798 0.798 0.293
K& HIE 4% geuh 6.100 3.453 1.559 1.559 0.366 0.366 0.134
K geuh 3.000 3.000 3.000 3.000 3.000 3.000 3.000
PRI A SE AR 1.100 0.734 0.550 0.165 0.033 0.066 0.024
TRENUAK SE 6.700 3.792 1.712 1.712 0.402 0.402 0.147
A& FH LK SE 4.400 2.490 1.124 1.124 0.264 0.264 0.097

2005 1K) TSP PM,, A1 PM, 4 1)l J8CE: 3 K % 43 il J2:
3.4% 4.7%F1 5.4% , 20 BURE ) HE R B PR, B
SR WO BB TR Tk f 2 2
A ZE (1) ORI HE TSR 2005 4 B 5T TSP
PM,, A PM, 5 {1 57 ik 2 73 0l /& 76 % ~ 66% A1 65% . H
R TT 00 PM, s HEIBCA 759% >k A AW SR e, T

TPk RIS ) PM, s HEBCA 78.5% >k H /K e A2 7= (1
105 A3 PR 288 95 G s 110 4 1

MR 53 A Sk A e I J0RE A7) HF T8 K ) A8
JE b I AR TR, L 3 R KA KA
ARG AR = S R ORI T8y HE TS B 1 259 Cn
Kl 2 fis).



1884 A 304
F 4 HE 2000 FF0 2005 FFRADHEB Mt P L0
Table 4 Emissions of PM emissions in Chinas 2000 and 2005/Mt B _ﬁi@c?’f% 26 | R
i

. 2000 4 2005 4 B 4% ——
3] e \

Tsp PMo PM, 5 Tsp PMjo PM, 5 s B3.7% j—,-"’-' e 5

F'/ s 1 |

) 1.88  1.45 091 276 2.0l 1.2 TR0 Ko 2|
Tolkfag 329 1.84 114 412 279 1.83 R R GRaR g
223 038 038 038 042 042 0.4 AKYET78.5%
R 6.2 379 3.03 7.06 459 3.8

Takg® 12,90 4.73 2.07 15.63 5.49 2.46

1 2005 EEITEXTAIIRIE PM, s HER RO STk R

Fig.1 Contributions of different processes to the PM, 5

Gl 25.37 12.19 7.52 29.98 15.30 9.79 emissions of industrial process sector
1.0
09 B Tk
0.8 o R
07 B 3l
2 B8 Tak&s
2 06 B
@ 0.6
= 0.4 5 ! a
03 2 U B 7 3 -
02 e[ & E /I
oA 5 A F ‘'R’
O'(I)EE 55-:-1 H.=
= At [ HEXKZZEEZELS KE
= K 3 ' Lo e E & KE X T etk

22005 £5E PM, s HEH
Fig.2 PM, 5 emissions by province in 2005

3 2030 ERITRIMHBIE =S

3.1 HHRBE

A IRIRIURE 4 1 T8 52 e Yt FE e 2 R i U5 45
FAITRTRE I, AR5 TNV 1Y AR 4 AR 3 5 L ROk ) sk HE
ARIHET™ N A G . 26 52 AN 8] 1715 RE RN okl B S0t
D RO HEBCRIVE R, ARER T T 2 AN BRI 5t
(LREFJFLPCD A 3 =T Lol \L1][2D.

[ REF JRI[ PC 153 1) J2& F5k v R Y51 S5t FH B3R RE 5
15 50 : LREF 1A 5 18 o [ fie Y A0 b S48 1) % Je
&3 A BUARE N AR 5AK e e my R S5 i A4k 5
[ PCIMME B A K, vh BB 23 K U 5 A ) (R 46
it A0 R Y &5 R AN Tl 25, B8 v R VR R 0%

e 3 A s Elo) L1 L2094, Lol r Rl
AR WA B 7™ K PR URE ) HE TSR HE S AN % 1 H
I C &MU I BCHR bR vE R IR AT PR 0 s L1 15 )
VA VAT U B A% (%) L 4 HE JSA E, AHL 2 P
THIE TN, By b B S T T bR
AR R T A AT s [ 2177 AR BEAR K 2 WU ™ H
(R RTURE I TBObR A 5 v B B 2R 28 CRILBR 2B A AR R 2R
RN AEH
3.1.1 Bt

ﬁé“/\‘rﬁ BSE

TESCHRE37 I 508 e B A K ) e s R SR kAT T
TR, A5 BT P00 2 T 2000 4 HI1E RIS FEAL
5 A B S R B e R 3T LA Sk A R 9l VR K
] B e & (TEAD 2 & TN Re i i 45 5 7 K Tt
IR SRS, FEAEAF R ) T €t 7 e U B ) 7
FEBr E B AW ) A 9T T B TR S e 2
27 SCHRE38 v ity o L35 4, [l BN 2% i o [ 30 J LA
KI5 B RE UG VY 2, 0T HL )R LB 1] 9
WHIMATEIE.

WAL, BT 73 T A RIS 4R R OR A &
(1) BT P P O K i A oA ) B 1 R0 R AR AL
BRI B 7 388 0 45 7 2R 4 R R R VR L 2
TR R ARSI L A Ak, R 28 55 P TR v, X AN [H)
T 50 N AT ) 2 25 BY O RE i R R AT T T L A R
ool &5 R W2 5.

AR DAL= it 7= B 2% T GAINS-ASIA
1‘%@[25].

3.1.2 #HITE

AR 25 42 11 77 R W B A v, T 45 H i 4
TRUbR T SRURL ) 43 1l 152 A N FH A7 O, 3t vl LBt A
[F ) 77 281 85 AN 0 1D RIURL A7) 42 1) 4 AR R S
mE 6 fw.



7 k2 5 A o 1N D YR ORE ) HE FBOIIR S a4 B 1885
F5 2015 #2030 E R ERZ I REIREFEE/ Mice
Table 5 Energy consumption in 2015 and 2030 under different scenarios/Mice
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Table 6 Key assumptions of different control policies
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