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Heavy metals in indoor air fine particles (PM,;s) :a review of recent studies
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Abstract: In recent years,atmospheric PM,s pollution and its hazard have received widely attention,the heavy metals enriched
it posed a great threat to ecological environment and human health. Since humans spend most of their time in indoors, heavy
metals in indoor air PM,s poses a greater threat to human.This paper not only analyzed and summarized the status and
distribution of indoor air PM,5 and its heavy metal pollution,but also conducted a comprehensive review of the concentration
influencing factors,source apportionment and health risk assessment of heavy metals in indoor air PM,s,raised the existing
problems in the current research,and looked forward to the future research on heavy metal in indoor air PM,s,which is
conducive to the reasonable assessment and standards improvement of heavy metals in indoor air PM,s,and provides a scientific
basis for the prevention and control of indoor particulate pollution.

J Environ Health, April 2024, Vol.41, No.4

Keywords: Indoor pollution ; PM,s; Heavy metals;Source apportionment ; Health risk assessment ; Research advance

UTAFEAR, LIRS PMys o R N RS5O
BN RS R 1) 2 SRE . R PMs i
PGS S 2 B 1A S AR/N T 2.5m B BORE
Yy, RE K 277 T2, LB R fnis , oF H R
AR R BRI (W RE 7T, BEMCK As e
Mn . Pb 25 G J& {5 Y , AURERE M R 58 LR
A DLRE , H BT i R LR B A, B I WG R i
R A By R N PMys v B £ R s X
AR A Wi, A N AR A 3 5 S8 AR SR L S T
TRETEE RS N A LERE BN

T SNA R E NI, AR HAR R T A
AL PMys Y A R GE T, AE— R A 70%~
90% T AL T2 Je S NIRRT, IR AR R T3 Ah3h

DOI:10.16241/j.cnki.1001-5914.2024.04.018

AT H < BN A EEAIBT T H (202342920285211911) 5 K2EAEATHAI
AP H (5202210660124 5 S202310660060)

PEF A BREAL(2002-) , 55 AR A N2 N 0K v o 43 s T
W5,

TBAEVEAE : BHVF, E-mail : yangxu@gmc.edu.cn

52, NI PM,s M E 4RI YRR S 51
AR A 0, PRt A DA ZH 2N 2022 AR5 W,
BAFRAH 320 7 Nad BRI TR N2 S TG 55 R AR
gl MO 2 BT ST B PM,s K P E 4 B S
RGP OIS P M RGBS HAE K
RTINS IR ILR T R B WA O R E N
BB G Yz — . BT FRNE %= N PMys 1Y
& IR TCR ST LA SRR XS VP AR IC N T2

EH RGN T E N PMys M H P 4 @ AT ik
J&& AL FE e B K oA B, K T 4 TR EE S )
BT B AR RS P 45, 3R T B R A ik
Ji& K AFAE AR, I E AR 58 7 ) 254 7 e 2

1 =N PMas {5 R BUIR S

T EE N PMys 15 YF5E FEALFEZE A PM,s R
W 2 N PM,s SRR L2 NG PMys 1594 2R LI
fe R XU PR 25 T
11 7R PMys REME BEERERETE L



IBE S %A 2024 4F 4 A% 41 555 4] J Environ Health, April 2024, Vol.41, No.4 <369 -

J TR ] R A L AU R 23 2K, PMys F MR BE AR A
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Zn As %5) FIRTCE (Ag Cd %5) s F HSR IR AT 23y
e IGE (41 Al Fe.Ca Mg %5) V54502 (U1 Zn.Cu,
Mn Ni.Pb.As.Cd %)™, HAjH E KA PM,s 4R
W £ It % N Pb.V.As Mn.Ni.Cr.Cd.Zn.Cu
BT (R S R AR E (2012) )X 25 S, PM,ys HEE
42J& Pb.Hg As.Cd Fl Cr( VI) ¥R BEZ5 H T FRAEI, 25 N
PM,s &R EEE P EIE FE TR Rt R
I, MAs.Cd.Cr.Pb.Ni.Cu.Fe Mn.Zn 5757l
21 EAPMys E4EFEIAK mFELITM,

WANESR: I, KB = N T PM,s MO &R TR
FANSEN, FEETES L EN As —REBNE T
HESHE D ~FZ Cd.Ph NEE>HEE~KE>H 2,
1M Mn WPARKZRTG YLl e . HATRE &0 R M 46
WX E N PM,s M S mi5 Ye ittt 7R ENST, H
RS BB TR B AR maETEEA
RFEFTRE LW ENIZ I, Hh & Z BRI
BZ K% KB E N PMys 1 Mn Fil Ph
VR BE TG YK g i, AU S PRI R AR H
;e A T 38 S5 G iR AR R 2
Jihseg g 5 AN A 5T

22 EARPMy, T2ESHAE  EN PMy PHES
JBICRREANMU S EHNESEREMH G, BEEI
PM, 5 ¥ i AH 08 S B BAE AN 23 1] B[] DL RO
[F) LA ) s 4 L1,

R1 AFXEFYEN PMys LI GRG0

WK s il YK PM,s BN/ PM,s " 42 @ % N/ SR EE 4 {E (ng/m?) 72;%2,:
YA (pg/m?) As Cd Mn Pb Sk

Il ¥R 2014.11—2014.12 3 49.47/- 13.46/- 2.78/- 32.74/- 92.31/- [79]

il BKBPE 2014.11—2014.12 3 62.42/- 14.19/- 3.99/- 43.10/- 112.16/-

2 BT 2016.12—2017.11 % 1 69.33/66.72 7.26/734  1.82/1.91 36.53/40.26  57.29/62.88  [80]
2016.12—2017.11 EZ 51.97/50.10 8.72/8.04  1.94/2.05 21.75/23.92  45.86/50.69
2016.12—2017.11 k% 68.42/60.48 8.32/871 1.91/1.88 39.97/40.97  60.39/60.93
2016.12—2017.11 &% 99.43/103.09 9.95/10.15 2.57/2.66 52.85/56.13  81.11/87.19

BISRA & 20115 14 —/- 111.00/-  4.59/- 69.10/— 42.80/- [81]

R a VA 2016.12—2017.11 HZ 1 26.47/66.72 4.04/7.34  1.10/1.91 22.22/4026  33.62/62.88  [80]
2016.12—2017.11 B % 24.00/50.10 2.71/8.04  1.04/2.05 11.04/23.92  24.13/50.69
2016.12—2017.11 & 37.71/60.48 5.18/8.71 1.76/1.88 32.11/40.97  52.6/60.93
2016.12—2017.11 &%= 41.13/103.09 5.75/10.15 1.53/2.66 28.57/56.13  49.47/87.19

LS I fie 2015.11.14—2015.12.14 1 89.00/127.00 43.00/63.00 1.60/6.20 16.00/31.00  95.00/365.00  [82]

R SEAER 2015.12.25—2016.7.26 HZE 27 40.67/79.92 5.70/6.31  1.12/1.41 17.73/21.94  28.6/38.05  [14]
2015.12.25—2016.7.26 &2 52 83.44/79.92 17.43/23.03 4.57/5.56 49.01/66.72 113.11/143.49

=0l FAEfES 2012.11—2013.1 1 92.06/147.31 —/- 1.60/1/10 —/- 108.50/121.50  [83]

R FH AR 2012.5—2013.5 1 —/- 3.01/5.13  0.29/0.36 15.25/41.05 60.57/91.73  [15]

T JERMAE 2014.11—2014.12 3 53.50/— 14.19/- 3.22/- 29.10/- 110.19/- [79]

2 JERAEE 2015.7.16—2015.8.8 HZ 1 36.90/81.20 8.86/11.82 1.82/3.36 61.83/71.92  825/12.53  [84]
2014.12.20—2015.1.3 &% 60.30/119.50 6.97/10.39  0.26/0.43 19.70/31.97  15.01/35.00

Kigt JERAEE  2011.6.12—2011.7.2 HZ 101 120.00/99.00 11.97/24.11 1.75/2.35 35.84/37.77  93.35/51.90  [83]
2011.11.30—2011.12.12 &2 165.00/140.00 7.57/25.90 31.27/35.13 13.00/40.99  31.47/86.39

=Pl JERAEE 2012.11—2013.1 1 170.15/215.27 -/- 2.60/3.70 -/- 43.10/55.50  [83]

Bl AT 2018.6 H % 9 24.00/- -/- 0.40/- 10.00/- 4.60/- (86]
2018.12 47 32.00/- -/~ 0.60/— 6.70/- 8.90/-

220 SERE 2012.11—2013.1 1 83.21/116.45 -/- 0.60/0.90 -/- 20.80/21.40  [83]

MOREE SR 2015.1—2015.2 1 99.82/- 0.03/0.07  0.03/0.05  0.20/0.48 0.09/0.86 [87]

Hh b 35AEH));50(HE))  6(4FY))  SUFEH) - 500(4FH)  [17,21]

1000(ZEH))

R R AR 20(4EH) 6 5 - 500(4FH))  [20]

WHO #5ifE SCAEY) s 15( H ) - 5 - 500(4FEH)  [16]

=" e
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