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PM,; Pollution in China and Its Harmfulness to Human Health
WANG Gengchen, WANG Pucai

Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China

Abstract The situation of PM,s pollution in China is serious at present. Among 74 cities starting PM,s monitoring in 2013, about
92% cities have PM.s concentrations exceeding the state standard limit value. The most polluted areas in China are the Beijing—
Tianjin—Hebei region, Yangtze River Delta region and the Pearl River Delta region. Some poisonous species contained in PM,s may
have a direct influence on human health. Some research results indicate that diseases such as respiratory system and cardiovascular
system are evidently affected by PM,s pollution. Moreover, PM,s concentration and chemical composition are directly related to lung
cancer. Therefore, some key problems, like PM,s toxicology, exposure—response relationship and so on, should be further studied, and
the health risk assessment on PM,;s pollution must be strengthened as well.

Keywords  air pollution; PM.,s; health; lung cancer

i E ORI GBS IR, B AR A2 T PR
[ R A 25 ) R, R0 Gy A A B 3 B AN R B2 ) 2 28
Bk, —SeFE g RaR R, R — e A A LTS Y
%(persistent organic pollutants, POPS) FFEANA A EY R
(persistent toxic chemicals, PTS) FlI T 4 J& S5 BE A 21,
WA PEREVE , Forh AT S b 24 15 Yo WA Shomey 2008 3R
AR EEE , T ELE A S AEFEAR B RN, AU R Y
LAWNGT/9E R D) SR AW ] (15 s

20 122 70 4R LK, R AME W AT X <5 e 5
NARGEFE BT T AR, JF RS T — 2L B gt e . B, 1E

B2 UG RS TR 2 DA R PR 3 Lo AR ) S 2 U
FAARTT & 1 R85 N e 7 AR TAE . — 2L bR
UL ~= 4 i R L 4 (world meteorological organi-
zation, WMO) . H 5 T A 244 21 (world health organization
WHO) %4 [E 2145 % (united nation environment programme,
UNEP) | H BrA: 13 % 132 (international society of biometeo-
rology , ISB) SF ARG il T — RINAHCA 5T,
DAETS PR AR PR AR S A A T R I S R AT Bl
37, WA (] S JBE 2 ZURH SRR~ S a8 1 3 05 AT 5 T
YEo 2042 90 4FAR LR , BRI AR S A M HEsE i O W5 T

WAS B 21:2014-08-12; 452 B #7:2014-08-14
AR A BRAAAFELR B (41175030)

VEF R ZRE AR R FT @A RAH L RAAF K AFRBLT £ 5, 8-F12 46 : wge@mail.iap.ac.cn
FURRR: LR, 254, F B PMys i3 IR A I AT AL B0 & E [J]. FHLFR, 2014, 32(26): 72-78.

mm 72



—t

B SR 2014,32(26)

www.kjdb.org

VEARE] T2 A EEAL, [ N AMASCOF SR A W R R
15 G855 N R TR] B AT A

(EUR: Y RTAT0F i — ) B4 7 S RS P AR
AN AR BRI ST TARRARE G o IR S5 GRS (i HRESE I 1Y)
FARETT S, I AR R BT AR 2R P e — BRI R Y
DN AR AL BEIREE B 5P AR SET R Z [ GE it
KA M o 10 ZARA THIR F AN — L8573 BRI S 0]
AR A5 3, Oy SR AR R 5 e R A A B ) sl A
BN LA B R T Yt B2 257 TR DRI (E R BRI 50 Y
EIRERAA S B0 S E PR LR 2 A I B0 ) R
SRR W 22 5

SN AR R A FREE N AR 2, KI5 R LEBIR A
ABURY) AR R BN YR R L R R A
o, KA PMLs 75 G B H O AR R A 18 35 3 22 A AR
TE o RAH Y PMLs £ ERIE T AR, NI A7 A9
A 23 Bl AT B4 1) R HERL PMLs, [R] I HE R 26 5
AR A R B IR AR R E
TER A 225 S 2% i Z2 A 2 BB ST AR I PMLso PMLs
B LR HR R Bk [ R R, A AT RO RABE A=
R BE A K B SR8 45  IeAh B Bk A 4 RS T4
A Ry JEf B A AR PMoso — 28 [ AR R e
2277 PM.s, BIANRAA 42 4 IR R BRAR I R ) T
oYy NN E A& ) B S N R L N EZ R PN
PM..s 1875 G BLAR B HT AR R A7, XER U PMLs 7544 R
PR LA LT I PML s X v BB 4 2 A B 4
AEEME,

1 REPM.siSEIVR TG
1.1 XSHHEEFTEYIR

H AR T I8 KR B A BRI B — S A
) IE B A 2H RO TR A SR KR D B — S B P A [ 45 R
AR AL, 72 NS BRE KA, R a4l
B HCIEEARAS . i A A SR B &R [ KRR P HECE
EY I, A SRR RS Ak, I HLHERC R B
KAAG W) A ERE I I E S SRR s, BH I, FLZ
DA A 2CHE R SRS R I T REXT AR 9 DA KSR RS
IRBEAR B S 5 BT RN S i ) BRI FR 2 KA 5 )
Jiio 164 1k, FREE R A B S A A B A T A K s
PYIFHA LA Z 2. IEE AR AR, H A
58 SENISEIN W NG REE L7/ J5 i S A Ok AR Uk L /IR SSE=R /N
REAAY Ak <k A& AR R Y
JB A5 o v DA 2016 4 K S it BT Y R B R AR b 1
(GB3095-2012) )™, s i otk 3855 KA — 2635 Ye ) S B
FE TR BERRAA, X 2 y5 e ot - AR AR —
fets B PMo  PM.s BB TR ORI R AR Y A TR T
o FBRHLE TR R PE S E 4R R R B S
B REALY)) S5 R E

SCIENCE & TECHNOLOGY REVIEW

N SRR AR Y RTAE T EAR 2 IR R A TS
PEOUR , KA A ML TS YL T 4w 15 ey 245 | )
S SENSPps e SR LD OPNN (EiE 2 i) RN N 8
1.2 FEPM,simIR

YL RIS RN 25 3 15 G i 7 S A R R X ep
] B DX 5 7 e ) T AR AR AE A T 2R B, T ek
LIS IR FEOR SR, U HIE PM.s R B &8 = A
TFRRRAE R . A E KT YIS A SR E , KA
PM.s 15 5 E RA T R BA VIR, AT Rk = Uk Jig
o o [ T X PMLs V5 e TS R W AR A S B
] AT L TR 2 R 1 Dt DR D2 v Pt Tl Ak I A
rhR R B PR )Y P, 2013 48, 764 FE A WY Rl
P 74 I Hf SABRIRTT LB 4.1% . WIS - E 5o
FE A A R A DR AT YA A X, G DA Rt
X BTG Ye e O FERT 10 44 KT AR R 2 B
o PMLs AR BRI TL T2 B R AR 3 A5 2L Lo PR RS
V5 P AU A A R ik i X, H PR (™ B AT
()R, PG M R AR SRS A KR A IR T
2013 4 1Y PMos AF S99 BE L AR IR 2] 1 R AR HER A5 LA L
YK, YT E R PM s 75 Y3 E A 2 R
1.3 HEPM,, 545 A
1.3.1 KREHPMsiKEBIREDLESE

H AT B R 2 O T T, A PMs vk 3 S AR 4b
FRARIRAS . KAH PMos VR BE AR LA 1 B 1l X 1) H 2
A 3 b X ) 55 5 R S S 8 S . XA A OGRS
2SI GERH AT 2 W, 2013 4F , 42 [ -1 % 55 K B0A
29.9 d, 85248k 2 f, JE R AE L K M R AL
PR AT VR RN FE F5 Ry ™ B, 1o Sl X AT H B 58 75 G il R
BIFE 100 d DAL AN 22 5 200 '

1.3.2 KEEFEHIEPM.RESE

W25 SR, T LAk A v ] A — Sk T R T R
X35, AW B0 PMLs Y5 3 (W > 150 pg/m?) KA, T HL, H
TR PMs B 5 Y KA A AR B 8 480, PMLs 575 Y A RS2 s 1]
WA FER B, B, 2013 4F 1 H srEse it & 4k 5 i
5 g, b 2 R I RS FE X B AT 6 d, A IR X I A
B PML s BRIV 3530 1000 wg/m®s 2014 4E2 F, 5UHEBEHBIX
SR A TG Y A G e ARSI A — R . XTLIK
15 YL B I RR SR 1] 22 RN R S PMLs VR Z R BB T T
Jisid .

1.3.3 PM,ETEXIGHEEE

5 PMioAH L, PMos 75 RS H A B 3K 1 B I ] A R
B REAE , UL AE Z 5 BL R, PM.s 5 P AR AR A X
WURHE , 5 PMos 3 % V16 R 0 36 R A A A2 XS 19,
RGO K AR A AR S X 2013 4F 1 A P
TR RIS Y % 5 R, BT R B IS X 17 M4 T AR
X 1/4 W [ AL 2 N 29642, 2014472 H R E PR
BB A B3 5 YL S 3] 143 7 km?, 24 5 488 T AR AY 1/7,

73



—t

www.kjdb.org

¥ SR 2014,32(26)

SCIENCE & TECHNOLOGY REVIEW

2 KSEHPPMsHARFEEEH
2.1 PM.sHITTEAHRK

PM.s b= AR B 24 AT 238 T, PM.s BB AR
T a3 5 AR L oy B A O, TR
Ry LT KX BT R IR T 0 e A 4 JE Ak 4R T
RV L CE . KSRGS YGARN AR, BE RS
WKL) T BTG R S S T R IS Y on R IR, DU 435
iy EEoR A AR R Ek AT Yt e, mrE £
Mo e b = B A S LR G, AN Si AL Ca Fe [ Ti V45
(7E PMs 112915 20% ) , A2 o5 s B i 40% L) - (AN
HAALLY) s 5 Y on 200 H AN 5 G A 56, 2
S.Pb.Zn.Cu.P.Cr.Co Ni % (7E PM.s 1127 5 80%) . A[FlK
R BRI FHOE RS E S oo Z 4 ma R K2
S, G0 JRAREHE B R ) 2R T S ALLSi  Fe (S A AT HE
TR R 2 1T 5 & Pb .V .S S %5, TR Y R 4 2 1hi
7 Fe (AL Mn 45, A Tl HERC R /K P82 T B 585 0% .

I AR R B KA SR ) T i LR
A2 — ARE R IE RSB T4 2 2%, WARMEX 7B &
K H T AR AT Yt A o N, TR b R U L
TCRIE A AAE SRR AR , 2 YT PR A T iy
FEMFFEN G, (R P R R 2477 TR B Z A
B (B2 3551855, 2 R SRR T B —
TR

TR A4 LA — S i R A ™ S ) 4 SR T R,
W (Pb) V5 (Cd) Al (As) 5K (Hg) 4 (Mn) % (Sb) L5
(Sr) R (Ni) % (Cr) 5 . R MR 45 R, BEE KR0S
Y e, KA AR, o PV P 1) 4B e R FE(E A
SR, BN, A BTSSR E R 7 G Y R R
PEGEH 34.68 ng/m’ (CFREE R AR E) AP S5k
FEFR{E A 6 ng/m*)™, FEH 5L H LT, Cd.Ba,As . Cu.La,
Ga.Ce .V .Co S IHR B AT IO Z MM Bt 25 BH W 1 ™ 4
S A ok L) o S5 38 AR RE A XURS: o AN DL, X e T R
W AL Z TP A I AR, KIS Ao i) 5 3
2.2 PM..FEIENY

KA AN — A A MPR SRS, SEHNL
W) 3B CHL A NMHC, 115 BURE 4 25 098 WL bR B2 2R 1)
%, MBS KR NISIE s 3am, m KA P HEY
WOk A AL R, H AT, — BT R a L
S T RO XS 105 A o TG B IW A, 24
AT TR RTE B2 PMLs T 2 A5 RS o1, TR A 5 i A Ry i 2
YR EFZBURY T, —Se I R BoR o E— 2R
TR A DL R AR AE 20~50 pe/m’, Hi 2385542
W) A BE —JAE 100 ng/m® L |, FEJL HUA— D ASH B 1,
R I 1 2238 60 A 2 3105 S o,

NS Y ORI — IR AT — o R, K
S HUBRL S Z R UL S IR A, oA s qk

74

G HEAR 2 AT AT AILIIURL A7) 4 0 5t v 1 27 )
RN
2.3 PM.sHIfSFL#H

T H IR ) 1) P27 B A3 R ) BR3P L
N EERERE e N 2, R THORR DL S5 %1
TR i R S AR, ORI B B kAR 5o A B A L5 HA
GYPRRMER AR IR, R P45
N AT faF AL G Y &R T E AR E AR & 4
TEANSUR YA, BT, 29 90% AR FH LEAFAE FRIAE <2 pum 19
YHTRLHI 1, 70%~90% 9 2 I8 05 KAk 5 AR AE T PMas

TR R T IERS b B AR, SEPR RS
o PM.s JIURE P O S5 F B SR KI5 5 . 38, SRIEHE
AR ) S AT BRI L3 T ARG AP, SRl 1
Y™ MRS, AL HEC ORI 25 — BN BRI, £ 57
T HER R KPR T RIE A —, IR, SR RS
R TR ERIE ERIE AEE R E O B R
PR SR KSR AR ERIRE AR R AR SE . HE5
WA 2% A kL AR IR AR SME ARG,
B ZEA RS 10 25 5 H e i R AU N s G
EY T RE

7 2448 H B SR, KA UK 40 R 20 R ) B S 43
b QLT L7/ I N Ry 5 | ¥ F S RO A IS U]
RIPIEEF JEZS DL B ARt 2 B A ARk

3 PMiSEMAKBREHEE

TR HR AR 4 o ket AR e BRE 174 i R R T R )
H BRAR 1 T, ORI 1 b 22 o 2 R . R A
A PMas 2 X R I 28 48 1L LA 2R 8 0 A 35, AL 0 PR i
TH 2 I R R R it S BE R AT L e o, S
RS BIH ARSI E AN O R A i R
PEAE . BRI Z AL, P AMLAT R T % 5 R 0 A B i
oy BRI AE K A IS T RS, B NE R
Bt e FR 3, & PMLs V5 Y O BBURR B . WHO & A A4
FR ARSI PMos IR BRI > 10 wg/m’, AFIFET KU 5
Frih T,
3.1 RRBLVMHRBIFME

A HR SR 4 110 e 55 R 2 5 B[] 2 e o AU B %) T A
HAEERE RGN R, PR E AR A EYR, B
TE RS 52 B R ) i B 0, 5 I ) £, AT i b A
UNIESE DN S YT iN-=A b= AL LN ¥ A7/ )ik B N W ]
i B B ) B TR A B ) W BRARAE AN A . AR
> 10 wm BRI AE R I T TR T I8 em/s 597, TR
KA HA LN R BB E] o — A, 2.5 pm KA
J A SR ) R R 1) 43 LA B A 1~2 um SR
WIAE RS P s B s TR AT IR 1~3 0 H o X A AR 15 5
AR BETT 5, BLARAE 0.1~1.0 pum (4 0RI ) 552 0610, R B
12245 Bz sh AVE g i e/ )y 2R s B s ) ] AL



—t

B SR 2014,32(26)

www.kjdb.org

AR 1044

VE R 5 G W, KA 10 41 0K ) A 3 R R 1) T R
AEPT, B, YRR A TS Y B, (A PMLs 7R K )
AT EBARIR S, 0 22 L B R ), DT o L 5 )
e HK TR A YRR KA P gk L e
ZMICAARE A2 25 51075 Y W) IR I AETE , 38875 e ) I
FERA S 7= UpIE] AR RS PR A R T, & A A2 A
Ao B, Bk A BRI NOTE— 8 & 1F FIE DAL
HHZE, [R)RE 230 M. (1 B 8850 i, AR LANDE , PMLs 15 e 1f
(EUNE:- LN T N (W 7S i W e =SS i R 18

R FE 45 F M, PMLs 5000 11055 900 | R 2R G
o5 I g S5 B VAR 56 (BT AR B = Bk ) S 50 i S
ANTR) AR 850, R I 1) s A TR , B i P ML 1Y) 2
F e L SN IS PMLs X5 AR B0 5 3550 7 52 I P S A 25
SR, A2 PMos 1) 22 85 S (RIYEE . PML s JEAR b2 e P
RYGL IR, PV, T A MR SR A% A0 18 5 Al 5 B3l s I 2R
GracEl. PRL, 75 E T AR R B IR AR AP , 5 2 AR S
Bt A B, T LA i 0] e o7 A2 S B A A 81 PR 114 TS S 5
AL, U LR BE 2 38 Il 5 TC 2T B X ) 0k 4 1) R SR, B
T B A B IR SRS R TR A R . 5 R
B BT HE AR B TR R R 5 A o A7 f o, Hh
B — TR, BT AR B E A R, T B L AT
ST o AN, X TR 58 8 R 0 55, 0 B2 A B )
SIS N T 28 7 AN [ S A 55 1) PML s R B S5 K 3R A5 PMLs 11
SR TR KO T3 ST B ST A0 (] -3 A X S A A
IR, RIS R 7 iR . P sea i, 2458
RS — LY 7 2R B0 € PMLs YRR . WHO
F2005 4 [ eER KA T HBAR 1) KT SEESCPR(WHO K
AT SR, B PMLs AR R 24 S 10 pg/m’,
BRI PMos KPS X GNP A A7 R P e RO B
3.2 PMsHIER F TR

PM.s 3 BS FIFE AT SR, BB A 435 7 S SR Y
FRAYIE R AL AL R, SAUFE PMLs OB ZS S5 M Rk 2 4
FEE R A GG At B P B o PMas ] DA B[R] 7 K
o AR B AR R P 4 R 2R B A AR AR R T
DU PR R o BT TR Py B AL 3 AR rh AN (UL
T2 G5 & K AR AL T LA 25 W IR R A 5 e ) o
ik As HAk A2 0% o AL, i ST RS0 — e
UKL 1) 7 Al A R AL R A TSI T PMLs 3B A8 R4k
ARERE S, XX st B R UR 2= A Bk = g0 R o
IINTRERHI A

T PMLs TE T 2R G0N [RIBA A TR 7 B -5 45 B A AL
B B2 H AR SR s Zead PEI G 3R R G A5 5
s e E) A SRR EEZEH, AR R, fE
> 10 pm AR, SRS 7E NI B F- A1 52.5~10 pum A%
BSR4, REAE I A L P IE , HL 3 43 RT3 a8 Y A5 HE 1
AN, 53 L2 ol 2 s P 8 R LY, e A A fe B A 2 A X

SCIENCE & TECHNOLOGY REVIEW

BN, TR <2.5 wm FOANTREH , AS 5 Bl BELP | 33350 43 ks
Y 29 75% ] Bk Bl RAR < 2.0 pum B9 20 50KE 4 )
JLF- 100% 235 Bl o 3 A SZ S B BURL A, 2% 1 P it 1
SRS, 5 AL M | SR AR RO I A s S T 9
o MK, BRI ARG 2 2 DA R RS 1 A, T
oL WP 8 2 B - s shHE R R AR B AT L R G, el
I 40 e S 0 AR L R 5, bk L YRS R L 4G L S
PG BR , i K YT B8 7 I 8] SR R AL, 2 A S B
2 4308 o T 9 PR R R A N IV DA Bk A RS A . X
SeRE RS R R, ORI A 1k 2 I S A R4 At e e A
AR WA B i sl AT 46

it 25 OB R AR B AR /N FUREY) B AL 2R A B 2 AR A
fbo MFREN, SBAEY EEE SRR > 1.0 wm AYHR
Py CRARTE 0.5 pm 245 0B v R EURGRER L L AHER LR |
B R AL A I — e 4 T 2R ) = AR AR TN
Ky

F TR0 0 2 A LA 5 G 1l — R AR R G
KA ANk RN A Z2 B Ak 2 75 Ye g 22 18] 7= A [ D ] A
TVRIFS BL S VR F DA S AR 2E R A o B2 B R 9 5 1k
B ITNE . KT PMos b, H A R R SR 55
Z M A A L R, U 76 AR P9 1 5% Ak ol R 0F 5% 45
b X —T7 T S AR B FL R 2 TR S B 2 A )
FARTFBL.
3.3 PM.:HyFEERFEN

TF I PM.s B B 22 9F 5% 2 OF A 6 R 8 55 45500 1) 3
Rlie20, S F Ry, KA A YA 3 EAE 75 Y
A TSR (S0,.N0, . VOC \H,S \NH, . 0, %) A #1948
TR M) SR AE , KA ORG24 0k,
Y, BRSO ENILEY &R ICE MRS LETS YRR
o PMLs SEBR R TE 2 E YR BRI AR, PM.sI#E
PR RO T2 AR IR E A G54 AR B
FE YRR E L L B R AR EY RS, AN
{LANE , PM,s 7F HAE B F A ol B vp , LR AR AR B 2 R A
A4k, SEBR L, PM.s B3 BRERAE JCISAE RS P b S e APy
TRERAAE B ASAR A T B R v ) — e AL S A
KBHEAMR ST RETE i E Ak M 2L AR SR A BOE R0
KA SO, T NO, AL E AL I 5 7K AR IR Bt 2 A0 25 il
R ARG I, HEE kLU JEok m 1V 28 . AT WX PMLs B FH I
TR JE—T0AR & 24 AR 98 TAE

CA I IE 2B, PMLs X A AR 30 B VE F TT R Z Rl
e — AR, PMLsitE AT, 1 55 o6 s 4 i i1
Bz AUAAE R, R ORE A R AR R 7, P A SR, S s
BRIEFIAY L fb 5, AR, By i Ly
AN, 2 K UL MRS ST A R, IE51 & A t 354
S I A 22 4 ) ER RO 22 A0 S A, 1 T 7 A 4
BRI

7 2448 A S, 5 T R 4 B B, R AE S p

75



—t

www.kjdb.org

¥ SR 2014,32(26)

SCIENCE & TECHNOLOGY REVIEW

WO AR 2R B 1 i 3N 24 B A TR T4
P TG & -5 HAE OB (R A RS B AR D, i,
R v ) B 4 TR AL A W ) B i AR (H AR PR 2
NG BN, — R, 0k i A 3 7 e ) 3
Bk H T H AR ELLY A T AES A ke,
N L AR e T =

KT R PR I BEE VLR, HATE A ] (i — Rl
SN, SRR P 01 47 2 BSR4 S50 1) T S PR, A kL
Y E B AN R A L

— LB DNA S0 AN I 5T B, K A0k 4 st i
42 JE8 JUE SR L DNA EA 03 1 2 2 I S0k 4 v i) Zin
As Pb AT R YU MR A YA ot R . b
U X HEAT B — IR R WIS, 5 PMoAH LG, PM.s X DNA
AL iR I A . YR ORI A i S A
MIAEEIEAS DL SRR B TR G
3.4 PM,iTi5hhE

HpE AT A — SR A T A A A R 2 B, E H
R LE A T il 2 9 S 110 1 2 Bt 3 , 3T B AP ORI 2% 9 R Ap
Fhin, HA kST s rkads . sEILRE, 280N R | il 1)
FRRR G RATGRAHVIRER U ST E RS
YLIB SR AR B ™ AT AR 3K — W 3 — U pst ) 25
AR : Ho—  TRATIE R R | Bl 1 & 3 5 Tl Ak
T DI AH OG5 L R T i B A il 2 9 S SBT3
T N T AR, T P RS KA Y B R

PML {3 AR AT A ORI, 4 B 43T 1k ABS . Uiy
IR, KA PM.s A 22 0T 3 0 1 48k, L P A 45— 2
AEUEERB RS . I, PM.s (5 R BR MR A 15 A
fit B, 5 SR G 7E N I —Se R 1 AR . — A,
PM..s75 e 25 B4 ) NI I R 55, S A AR O 55 R
g, [l k5 N Bl % A SR RAE T35 B E R, LTk ik
D5 A ST 45 SR A e A AR 2 ARaE

WHOSEERISIE 5 2014)FR , BRI FEAE & 905 5 4 4F
WSS T 1%, Il SET 28 e SR T 4001 19.4% o 1
Bt g i 9 197 P R e R SR — 7, ELI N L RS PR AR Tk
LRI E 5

XF 2450 5 9% [ Ja R0 D BERE T 25 L o, KA
PM.s ¥ B F5 T 55 10 wg/m’, i AE TSR 38 0 8% . #EH [,
[ 20 20 70 AR LUK, fila sE T Rl as b TF a8, il &
R OB A IR B, SARKI AR LG, v RIS A s Ao
AH Sl 348 v, vl R & e R AR AT 25 10 4R 0] BT 173 279%™
U A A R, 55 Pk R i % 77.94/10 07, Lt
PE K 64.63/10 J7, 3T 10 45 (8], Jb 50 b DX fili s 2 29388 im0 1
569%™, T 3K SE A 24 5 R Il 0 & SRR e, D
JE R R AR BRI AT B VT A G, (HR S SR = ki)
RS AR 0 B A . A I X R IESE T
B 6 T P AR 81, i PR 2 o ] PR LA A5 i b3
—IFE Y EARSWE . B, B BGE K ER R TR A T

Il 76

FeF AT A5 X PM. s IR gl o o A B0 E R 04k 27 iy
B AL2HTEAS AR LU ETE R St B Ak
FEHLBE AR IE AR ARG , Bt = A OC HY PMLs 806 . R,
it dEE 0 A S G AR B TR O S MR S R R
X, PMos 15 g LR R F 22— &5, Bl s k4 E—A4
KRR, HRTE 2 0 e A RO R e 2 25 10
AR E R R AT AE TR R AR T A A IR . KIA
K AT 38 AR, L R R B WO R 5 | R i Y A
o blE NIRRT TS Y i R TR S 58 TAE IR
A RITE RS54 U R A A0SR vh & B
FORAE B o [l & BT 2 20 b B 4 JE T E A
T S DA AR A 9 R G TR KT Y A SO o AR
M. BAEMTRER DR, R b 2 A5 RIS &
Ph . Cd . Cr Ni % 43 J& 70 2 6} il i & B A5 — e/ (R 22
E— 5% .

4 KSR PM.s3hE ABHER R E RIBEMER

15 Y Xt MR 4 5 55— B A AR 1 S )
MR, AT AR, K PML s B (36 2 S BUK 56 75
YUy BRI, o0k AN A fg R i ™ 5

FH WHO | 52 [E 48 i R 2% 558 43K 50 1~ E 58 303 MFF 7Y
B T A S 4 52 B (2010 4F 4 BRI T H AR ) 4 45 T
2012 4EBRA KA, AR L XF A ERIE T AR T 67 4
TR T, RS R Y PMs SRS 7 A, T AE Hh 7
S5 A AR TSI R ST BRI AR . 2010 4R 7E 4t A
TEFEI , PMos S8 T 29320 07 NG A0, 76 AR AREE
FECT Y120 7 A RBETS

A2 SO AT TR S AR AT S U B L
TE35JT~50 75 o FEEFEREYM S I — TR ARRI T R0, R K
A PML s B K3 > 10 wg/m?, SET XS T 86 T, v
JEREHEHN 10 we/m®, BAYFET KU 5L T 4% , Fot g il
FET- A 1Tt 6% , At (A6 T- XU b7t 8%, it o [l —
TR TEAS B B 45 5 5 512 0.6% . 2.5% 1 3.1% ., WHO [
et WoR , RV W d b v 5™ A 0 RICH , BAE A 24 38 4k
N RA TG miser, i HLRCER E RS0 2 7 o R i
W/ 8.6 H o WHOTE 2005 4F MU R AT S fE N ) g i, 24
PM, s SF 374 BE 3R 5] 35 pg/m’ B, ABIZET KUK HE 10 wg/m’ B
LN 15% . — 10 K H UNEP AY4R &5 FK , PM.s ¥ & | T 20
pg/m’, T ERIED BE BRAE 23 A 24 34 JT NFET

B SFE KA PMLs T YLt AR fE R A B
BEMY , 5T 31X 05 T 10 BRI 45 3 AR A A/ RGE L (B2
THIn) AR B (4 52 2 DL AR5 v BT R FH A St Bt s 7
G5, AT EE OB AFAE— R ORI 1, 78 B LA
S B RN RAF W, X e oT 45 4R 16 2 EkE
FEI PN, PMLs 175 % TS5 S0P 2 Mt R XSS 22 Ll 5 I\ kg f ™ B
2, AL, WHO T & i9 R e i 58 WA 7E et &
A1 1 KR AT G 5 M e R R IEHR AT 28 )45+, 1 U = 4



—t

B SR 2014,32(26)

www.kjdb.org

2,

RATTHAS N BRI

XTI, 25 BB R PM. s BRACERAE LS AR A S0 E A
NHEIBAL T 555 7 T 5 WRORAF AR R 2 5 , R il e R
Xt SN E A BB FE S SR, B OTT I 5 PMos A 5 B4 FiT IS PE T
T, AL PMos Hfl R AE 35 FIAH G 28 55 10 ST A BIF 5, K4
PEFRIE G HE XU P 5T, S PP v DR T i B AH A
SR LA A (AR BR AR (B2

5 i

1) A YRR PMas 75 4L IE 3™ 1 5 AL X PMLs ¥k
Vi BRI RS SR AL A B T RS A R AT
58, S S T 0R ) b 2 95 2k AL K Ph . Cd (Crr,
Ni %542 J8 0 R S HAEWis PR RIESE , b PMas 5 e 36 BRI
AR AN O TEAG BRI AR (B2 AR Y T o b B

2) PMas 5 Y BT 0 20 Heft B AURS: 2 L0 3 DAk ™
EAFZ 2R DR AT Yl fE E AR DA A X
2R, IV O X 33— [Vl R i s T2 38 -9 K S R 5 PMLs
A RPIE B AT REPERTIE .

3) ST o PMos SR TR b2 o 25 AR R 1 L B N
FEO OB RS % 15 5o 55 0 Tl S IR R 2 5, I
R A A X = A A FIT A 3, R IIHEE PMLs fEERRE XL
K P BIE S o

2% 30k (References)

(1] 1 SR BRIFE R0, W 0 255 ). 2013 4F ot [ BRERAR DL 23 HE[EB/OL].
(2014-06-05) [2014-08-04]. http://jcs.mep.gov.cn/hjzl/zkgh/2013zkgb/.
Ministry of Environmental Protection: Department of Environmental
Monitoring. China environmental state bulletin in 2013[EB/OL]. (2014~
06-05) [2014-08-04]. http://jcs.mep.gov.cn/hjzl/zkgh/2013zkgh/.

[2] HZEgE. PMLs SR, dLst: Bl R, 2014,

Cao Junji. PM,s and the environment in China|M]. Beijing: Science
Press, 2014.

[3] FEA. 4w T Y B WA A MUk i e fE R, JE At AR
SEICHRH A, 2010.

Lii Zhongmei. Heavy metal pollution: Urgent and can not be a health
hazard avoidance[R]. Beijing: Publishing House of China’s Social
Sciences, 2010.

[4] Watson J G, Chow J C, Moosmuller H, et al. Guidance for using
continuous monitors in PM.s monitoring networks[EB/OL]. (1998-05-
29) [2011-10-19]. http://www.epa.gov/ttnamtil/iles/ambient/pm25/r-98—
012.pdf.

[5] AR, T PML A+ [EB/OL). (2011-12-06) [2011-12-10)].
http://songshuhui.net/archives/62570.

Tan Zhihuan. Ten questions and answers about PM,s|EB/OL]. (2011
12-06) [2011-12-10]. http://songshuhui.net/archives/62570.

[6] i 585, FREEREBIAIM]. Jbat: shEIEREERNF H RTHE, 2000.

Meng Zigiang.  Environmental

toxicology[M].  Beijing: ~ China

Environmental Science Press, 2000.

[7] TAE, SRR BN, KRR 2, & WRAIR S EREThT
K1 (2007—2015) [EB/OL]. (2007- 11-05) [2014— 08— 04]. http://www.
moh.gov.cn/open/web_edit_file/20071108173502.doc.

SCIENCE & TECHNOLOGY REVIEW

Ministry  of Health, Environmental Protection  Administration,
Development and Reform Commission, et al. National environmental
action plan (2007-2015)[EB/OL]. (2007-11-05) [2014-08-04]. http://
www.moh.gov.cn/open/web_edit_file/20071108173502.doc.

[8] FRBE O, 1] 5% I ok W3 G 960 W AGH 928 B0 )R, GB 3095-2012 458 K

AEAMES]. dbaT: TP ERRERRA T R, 2012.
Ministry of Environmental Protection, the State General Administration
of Quality Supervision Inspection and Quarantine. GB 3095—2012
Ambient air quality standard[S]. Beijing: China Environmental Science
Press, 2012.

[9] JETTHH, XUAT. SRS DX PM. s 5 Y BT B i HE SR s W5 (M. b s
FRIEEREERLA L, 2014,

Guan Dabo, Liu Zhu. PM,;s pollution analysis and reduction strategy in
the Jingjinji region|M]. Beijing: China Environmental Science Press,
2014.

[10] + Jm AR AR — e PR R4 5 A A5 S 10 22 [EB/
OL]. (2013-03-15) [2014-08-04]. http:// www.xinhuanet.com/2013.
Press Center for the First Session of the 12th National Peoples
Congress.  Environmental protection and ecological civilization
construction| EB/OL]. (2013- 03— 15) [2014- 08— 04]. hitp:// www.
xinhuanet.com/2013.

(1] BT, W4, SR, 45, o P iy R P LA AURE ) e R 2
FEAE(T]. P EFREERL, 1999, 19(3): 238-242.

Teng Enjiang, Hu Wei, Wu Guoping, et al. Characteristics of element
composition for caose and fine particles in four cities in Chinal]].
China Environmental Science, 1999, 19(3): 238-242.

[12] e, £ PR, AEIHT, 5. JURtTi R AR R B i A2 i 43 iF
R0, HPESREIRLE, 2001, 21(5): 432-435.

Xie Hua, Wang Gengchen, Ren Lixin, et al. Study on chemical
composition of fine particles in the atmosphere in Beijing[J]. China
Environmental Science, 2001, 21(5): 432-435.

[13] FH. RAIURLY) S FE A U 58 ik i ( 1) 0], BRI, 2012, 18
(2): 1-5.

Yin Wei. Research progress of atmospheric particulates and its
composition[]J]. Modern Instruments, 2012, 18(2): 1-5.

[14] W TV, BIMENE, 25, SRt AR ORI e 40 0k 4 PEAL
TIE UL LRI M. JEat: B H R, 2009.

Hu Min, He Lingxi, Huang Xiaofeng, et al. Physicochemical
characteristics, sources and formation mechanism of atmospheric fine
and ultrafine particles in Beijing[M]. Beijing: Science Press, 2009.

[15] ZREAPFALN, JRUR a3 T A 22 . JUoT PM2.5 Hp o e J e 2
RKoMATF5E[R]. A5t ZrEFF-2HZH, 2013.

Greenpeace, School of Public Health of Peking University. Detection
of heavy metal concentration in PM,s in Beijing[R]. Beijing:
Green Peace Organization, 2013.

[16] ThHafe, T, H/NR, 45, PM,s o 4 B J0 3R 4 U IE B 78 0t (1],
B P2F4R, 2013, 33(3): 375-381.

Ma YanHua, Ning Ping, Huang Xiaofeng, et al. Research progress of
atmospheric heavy metal element composition characteristics in fine
particles (PM.s)[J]. Acta mieralogica Sinica, 2013, 33(3): 375-381.

[17] #6305, sk4a2E, ZRmte. KA AR (PM. ) A HLER B T30 Ji

[J]. FREERHE, 2013, 26(2): 75-78.
Jiao Rui, Zhang Jinsheng, Li Lihua. Research progress of organic
carbon in the atmospheric fine particles (PM,s) [J]. Environmental
Science and Technology, 2013, 26(2): 75-78.

[18] HFfR, XK, L, 45, JLati KA PM oI PM, s 1 2 05 K24

77 I



—t

2,

www.kjdb.org

¥ SR 2014,32(26)

SCIENCE & TECHNOLOGY REVIEW

SPRUECRASTEL)]. FREE S REALE, 2008, 12: 1047-1050.

Che Ruijun, Liu Dameng, Dong Xueling, et al. Mutagenicity of PAHs
fraction in the PM;, and PM,s collected in Beijing city[J]. Journal
of Environment and Health, 2008, 12: 1047-1050.

[19] EJed, sk, 2val, 55, U RAUMRIY) h 2 3005 S B2 221y

AL KORIESMI . FREER2E, 2010, 29(3): 369-375.
Wang Yingfeng, Zhang Shanshan, Li Xingru, et al. Seasonal variation
and source identification of polycyclic aromatic hydrocarbons (PAHs)
in airborne particulates of Beijing[J]. Environmental Chemistry, 2010,
29(3): 369-375.

[20] T2, Sy, SR, 55, KAUBURY) th 23005 R A5 SRR AE 1

SRPTRBIT]. HRBERL2EWFTT, 2005, 18(2): 19-22.
Wang Shulan, Cai Fahe, Zhang Yuanhang, et al. Pollution
characterization and source identification and apportionment of PAHs
in urborne particulates[J]. Research of Environmental Sciences, 2005,
18(2): 19-22.

(217 BX 44, ARAR . KA AR 1) 53 A R AR S X R A4 5 ],
REE 5 HOL PR 24, 2007, 24(1): 80-83.

Zhao Jinzhu, Song Weimin. Distribution characteristics of atmospheric
ultrafine particles and its effects on health[J]. Journal of
Environmental and Occupational Medicine, 2007, 24(1): 80-83.

[22] o, XNZLHI. RAANBRA) (PM..s) S ICE PE Y B FE IR ). i
PR SR B2, 2009, 25(4): 437-440.

Yue Changli, Liu Honggang. Fine particulate matter (PM,s) research
status and its pathogenicity[J]. Chinese Journal of Clinical and
Experimental Pathology, 2009, 25(4): 437-440.

(23] AR, SRl BRI, 5. PMos 5 A HERT S BUR ], 20 BR
2%, 2012, 23(9): 803-805.

Cao Dekang, Su Jianzhong, Huang Yizhe, et al. PM.s and current
status of research on human health[]J]. Medical Journal of the Chinese
People’s Armed Police Forces, 2012, 23(9): 803-805.

[24] WHO. Air quality guidelines—global update 2005[EB/OL]. (2005-10-
20) [2014-08-04]. http://www.who.int/phe/health_topics/outdoorair/
outdoorair_aqg/en/index.html

[25) UFE, (A, RAUBURL ) B8 S5 f HESON B SE e (). A S By
i, 2012, 7(2): 123-132.

You Yan, Bai Zhipeng. Progress in research and health effects of air
particulate matter exposure[J]. Asian Journal of Ecotoxicology, 2012, 7
(2): 123-132.

[26] P FE, 3EE, BZSC A R PM. TR G 8 AL 2 TE 2500 1 ).
HE SRR, 2011, 20(6): 1048-1052.

Feng Xidan, Dang Zhi, Li Xuanwen, et al. Chemical speciation
distribution of PM,s—bound heavy metals in the air{J]. Ecology and
Environment, 2011, 20(6): 1048-1052.

[27) A R, d g, JRIE AT R B A= W TR B, A AR
%, 2012, 7(2): 133-139.

Li Junling, Meng Zigiang. Current progress in atmospheric
environmental toxicology in China[J]. Asian Journal of Ecotoxicology,
2012, 7(2): 133-139.

[28] B8~ AN [t DCABUR: ) VE Y LU A SR B 0SS [ D). 3L ARl
K, 2011
Zhao Xuebin. Comperative experiment on the toxicity of particulate
matter from different cities[D]. Wuhan: Huazhong University of
Science & Technology, 2011.

Il 78

[29] XA, I, TRIERS. KiAR/NT 2.5 wm AT ASURL Y I 16 ). [
BREGEIFTE 2, 2011, 38(6): 428-432.
Liu Yanlei, Sun Lan, Zhang Yingge. Harm of inhalable particles less
than 2.5 micron[J]. Journal of International Pharmaceutical Research,
2011, 38(6): 428-432.

[30] EARAR, B/INE, SRWILE, 45 BT PM.s 3 Mk
TEHERFE). BREERLE, 2007, 28(3): 472-477.
Lii Shenhn, Chen Xiaohui, Wu Minghong, et al. Physicochemistry and

IR S A W)

bioreactivity characterization of fine particles (PM,s) in Shanghai air
[J]. Chinese Journal of Environmental Science, 2007, 28(3): 472-477.

[31] #8Je SC, A5 W, IS, 55, Sl AR IR A R A Py BRAL 2 R AR
BABPREPERETEIM]. dbat: TR kL, 2006
Shao Longyi, Yang Shushen, Shi Zongbo, et al. A study on physico—
chemistry and bio-reactivity of inhalable particulates in urban air[M].
Beijing: China Meteorological Press, 2006.

[32] BRI, ok B, BRTREZR. b DR A Y S s OC 3R (M UL A T 24
[EIBR[]. TAFSE 2011, 40(2): 243-245.

Chen  Renjie, Zhang Jinliang, Kan Haidong. Review of
epidemiological studiesrelation between air pollution and lung cancer
in China[J]. Journal of Hygiene Research, 2011, 40(2): 243-245.

[33] Liu L, Zhang J. Ambient air pollution and children’s lung function in
China[J]. Environment international, 2009, 35(1): 178-186.

[34] WHO. 4 R ¥ 4 ) £ 2014[EB/OL]. (2014-03-03) [2014-03-14].
http://www.365xgb.com/show/98036.shtml.

WHO. The world cancer report 2014[EB/OL]. (2014-03-03) [2014~
03-14]. http://www.365xgh.com/show/98036.shtml.

[35] 8K i 5. F% [ il 42 s SR AR 19 K 26.9%[N]. b5t H 3R ,2013-11-
22.

Zhang Shangwei. Annual growth of 26.9% for the incidence of lung
cancer in China[N]. Beijing Daily, 2013-11-22.

[36] F+ 7. db At & E 2001 2 2010 4E 88K 56%[EB/OL]. (2012
11-22) [2012- 11-22]. http://finance.chinanews.com/jk/2012/11- 22/
4350866.shtml.

Yin Li. The growth of 56% for incidence of lung cancer in Beijing
city from 2001 to 2010[EB/OL]. (2012—11-22) [2012—11-22]. http://
finance.chinanews.com/jk/2012/11-22/4350866.shtml.

[37] Yang G H, Wang Y, Zeng Y X, et al, Rapid health transition in
China, 1990—2010: Findings from the global burden of disease study
2010[J]. Lancet, 2013, 381(9882):1987-2015.

[38] Chen Z, Wang ] N, Ma G X, et al. China tackles the health effects of
air pollution[J]. Lancet, 2013, 382(9909):1959-1960.

[39] Pope C A, Burnett R T, Thun M J, et al. Lung cancer, cardiopulmonary
mortality, and long—term exposure to fine particulate air pollution[J].
Journal of the American Medical Association, 2002, 287(9): 1132-
1141.

[40] Straif K, Cohen A, Samet J. Air pollution and cancer[R]. Lira Geneva:
International Agency for Research on Cancer Scientific Publication,
2013.

[41] F /NI PRI R AR ST AR A4 BE R, AE 5T AR SCHR T
#t, 2010.
Pan Xiaochuan. To promote environmental health risk assessment[R].

Beijing: Publishing House of China’s Social Sciences, 2010.

(%8 FAea)



