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1 IR RE
1.1 (UEEFERER

HRERAE H AR, al 3R HifiE
TSP RFEds, s PMyo. PMas IR, . /hifiiE
KRER AR BRI . BRI TR S
W B A R T T I RIS ) (HIT
194-2005 ), {PM;o Fll PMy s SRAERNH A EL R S A
J7ik ) (HI 93-2013 ) SFH AR BEFIARAE ik o SRAR
RN O — T 1.5 m.

W 5E B4 Ji& — AN BB R AT AR 8 IBOR A, 3
WP ES L AEUE N, bR T B E B R R ER
A, WERHERRESEICE, [FRTE MRS
BZHEt, BEESLT YRS Y ORI 2 25, I st
N KA, HUER K S AR e . A
A VLGN, MRELK . B . BERRLT4E
1 G G B R BRR TR 25 4 o R I
1.2 BAImZMERRE

KAL) R AE B M B PR b BR5E
23S RE R JCLH S HETSORE i

(1) WEEZSMER . RES A BEENE (A58
AR MIHE CGR1T)) PHCER,, ZHEA
FUIEXT R AT A B T R mrEbdE
BBARME | RIEYE . RRENE” TSR], HEHCOREE
PN ALFE I 25 ST PR IR T L PR s A
TR DX I S s . T e e ot . M sl
FEXT TR TURAE S A0 B 7 i AN AR e g il 7
TRANALE o SRFED LI (RBE 2SS B L
FARFIE ) IR ) RAFE BRI T o I ARBE
X WEI A | R LA BE ORI SR AT T A
B, XMEREERGE (DIEIRS . REEG . UEIE) BORUAS
FIVERE | REERTHEA S IR AL FE | 3 FoRAE =0 (24
hSRAE, [RIMCREE . ol JIREE ). REERESEN
SMRESE. REFCRZOR | REMARBUTR . i
HPRIES BRI A T RS A R
iR B e ] 2% (AR BETR R Y
ME FaEEE W GB/T 15432-1995 ) { FREE235, PM
FPM, s A9 E i ) (HI 618-2011 ), (FREEAS
SR PMys F T WM 57k (E k) HARME )
(HJ 656-2013 ) %,

(2) THLHEBAE S (KT TR L HE
T W AR S0 ) (HI/T 55-2000 ) X KA 35 04176
L LUHER W s B R WA G A R E
PEPE . WEDNES RIS TR A T, B
X TC L BRI 0 SR AR AR p— AR B AR T Ik
1T, R S Ee 2 [ R RS MR . AR
P75 G R XU 5 B B RN, R B KU
() 1 h SR R A A W s o W s VR B 5 0 TR

SR Z Z R A S HEBOR R E . 4B 1 h
WA AT bR ERR . 40502k 1 h, #AWRE
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AR FoRAE, BCHSFIE . 5 —FhaR R BORA
JER W A, 24 B AU R G A, W s A
JAAAN 10 m JEREPY, F—A/ N e s s ek
Wi AATEAE, THSHE B RIE S
WeRE X BT 10 m, WIRREE s SR = ekt R
SR AS S RE AR TSP SREEZSHEAT AL . T4
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SE TR o SRARI ] BORAE WA A A i 1T L
F B8 CRART5 Je W 25 A HEObR ME )( GB 16297-1996 )
Fh3 C 47
2 FhiniEmaratiE
21 &EHBAE
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NaOH JHf# N . BUE SRR AR5 YW 11
FERE SR Ay (amiva ) AT, A D3R,
MARIEF 2 300 °C, fHIRIREFZ 40 min, FFZHF
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PRI ERR, A, WMEeEuEiLnaE
FEATEE T ST, H IR A A E T
ICP-MS 55317
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KAFRY 4 8T R Y 4 FRTAL PR T s iR —
TRACEE | WL . BRI | RICHBGEE
TPTHE, 455N R AR R e TSR A4
FE, RER—KALEE Cu. Cd FISCRRAL, MR
REBCES AR . Cu JCEEME . Ni IR,
MHCFHE I, SRV ARERERE . = AEK.
THAR TC 4 R 2 BE R B 43, 3G T (.
TR (2002) @ AT LESEE:, M 6 FiiBikL
Yk f# )7 (HNOs-HCIO, THf# . F/K-HCI1O, THfit |
H,S04-400 CJEAk. HNO;-H,0,. H,SO4-HNO; i
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o, RIEEERTE . SRE RS SAEMK, &
FHF A2 B AR 200 5 AR ) vh 4 )@ o
IRE A TAL S BRANESE (1989 ) BFSY TRzt
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MITER SRR 19%~31% ., IERRIZIELE 54%
PLF, HNO;-HF X 5 28 50 2 Wi A mfi, i
HNO;-HCIO,-HF 35 Xf 4% Fh oo F [\ 0 R 7E
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YR BICE T, B Lot R AT ) W
Jridee Wl R, HOIERE . P KoTE N
Iz ENMEAA S L R R KRR Y AR
WD T 2% 08 A J8 T
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Table 1 Standard analysis methods of heavy metals in atmospheric particulate matter, China
i 5 W 432 W75 % FER
FEREE-RIR PP, U
* T BT R 23 SRR M I 3 532k (B D s MO (Rl R R4 47 ), 2003)
SRR SRR EF VOO AR ORIIE SR & AR RO R (B T)(H 542-2009)
KIAIE T RS B2 I JIEIR TR (GB/T 15264-1994)
A SRRSO BRSNS R RSO R (A T)(HT 539-2009)
N I TR e e e e K g
A R 23 SRS DN A3 BT v (S DU A 4 M)
SRR R T AL R RO R & TR
L 8 AR e glﬁétf;%ah;%ﬁ*/mqﬂ’f“#i%m?%ﬂﬂﬂ: HLIER & 55 B TR B
JEF RIS 23 SRR I 43 75 i GRS DU RS # R
= =5 Tl vk s:(k SJEITR i 8 E“: %k ) 1Y
i LR 2 5 A glﬁétf;%ajﬁ*/mqﬂ’f“#jd%m?%@ﬂﬂ: HLIER & 55 B TR BT I
JEF RS 2SRRI S A s v oS DU RRIE AR )
SRR R G LR A A A T
i L 2 2 AT ajﬂéﬂ%;jﬁ*ﬁ%#ﬁ“#i%ﬁ?ﬂ’]@ﬂﬂ: HLIER & 55 B TR B
A A1)} TORBRISE — -t 2 R DN 43 A 75 B GRS DU U # i)
=R AR IR
BRI e R b s
. R 28 SRR SR 4347 7712 GRS DU RS # IR
JFF PSR
SO O T TR MO RS 8 TR i
R 8 A R et (Tﬂméti%ajﬁhwm%"ﬂéﬁmiﬂwﬂm HL IR B 5 B TR T
JFF RISk 25 SR S 53-H7 75 2 (B D R 4 M)
P S A Wk T A T TR I LR B A T e
B AL 2 2 AT ajﬂéﬁ%ajﬁhwm%"ﬂéﬁmiﬂwﬂm HL IR B 5 B TR I
5-Br-PADAP SR 25 SR S 53-H7 75 2 (B8 Y WU 4 M)
) SR O P TR O A 8 T i
B AL 2 26 AR (T{%%ajmh%wuﬁ@m%mm HL R B 5 B TR T
TR O 28 SRR M I 3B 5k S DU R i)
. B R AR R S TR TTR I R S 55 B AR T

LB, g g

FL R 5 A B A I

(HJ 657-2013)

FL R 5 A B A I

EEMER PR P R TR e
(HJ 657-2013)

T WG-1E T R AR RO

K VIR e s [ G YR ORI IR e L (T AT)(HT 543-2009)
7y Sl [
R A " ’?g%fﬁ;ﬁg‘f MBS (S IIRTA AN )
i JIARF IR [ 15 YR e KA IR Y R (B T)(HT 538-2009)
PR v i REN
P RHAEY PaE s R R G wiiwi iR 23 SRR S W 43 Ar 3k (B8 DU R A i)
BATWEDL
PR R ov i REN KAFEETEYIE WNIE AR IR R (HI/T 64.1-2001)
P PeE s R R G wiiwi iR KAFEETEYIE WNIE A8y P66 L (HI/T 64.2-2001)
i Xif (A R A S AR KA ETGYIR A - R A A AR R SO EE
B I (HJ/T 64.3-2001)
PSR TG v i REN
I A . ﬁfggg g;géﬁ%ﬁg@ S RIS
IR CORBRIE 2SBS0 8 7 i G DU BRI MR
- ARSI AR HEZSHES MINE 23 s IR 2 BT
Stk (HJ 540-2009)
i K HAL B T THREARET AR OO SRR AT (5 R AN )
YA R URNTOCEE
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- B AL (HJ 541-2009)
KGR TR I C R KAEEETGRIR BAE KGR PRI (HI/T 63.1-2001)
i A BYIR TR ERE KAFEEFELE FNE A8 R FRIGHOEEE L @EIT 63.2-2001)
15 IR T EE-IE TR O KA EEGRIR EANE T FllG-1E T AR HOEREEEHI/T 63.3-2001)
ES KGR TR I C R
wRHAEY A BYIR TR ERE 23 SR S W A3 AT 35 (565 T R A i)
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D25 R T 225 JE ] RE2 i AT HER FE I R 2R, T
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4.2 FHIRIEFRE

WEI g i B B 2s o 3 Fpe RS L ik
M A R H o REUHEZS AN S5 BEbRIE & T
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Monitoring Technology and Methods of Heavy Metals in Atmospheric
Particulate Matter, China

ZHANG Linlin, XUE Lidong, TENG Enjiang, LV Yibing, WANG Yeyao*

China National Environmental Monitoring Centre, Beijing 100012, China

Abstract: Heavy metals in atmospheric particle matters were easily enriched in PM, 5, and brought harm to human. In this paper, the
Chinese monitoring technology and methods of heavy metals in ambient air particulate matters was collected sort and aggregated. All
of the monitoring aspects were introduced such as sampling points laid, sample collection, sample pretreatment, sample analysis and
quality assurance and quality control throughout the whole process. The technical specifications and related methods were discussed
and analyzed. Atmospheric particulate matter sampling mainly includes air sample and unorganized emissions sample. The
pretreatment includes full digestion and acid leaching. And acid or alkali treatment could be used to decompose by hot plate, muftle
furnace, high pressure airtight jar or microwave digestion. Many analysis methods could be selected such as spectrophotometer, X
fluorescence spectrometer (XRF), atomic absorption spectrometry (AAS), atomic fluorescence spectrometry (AFS), inductively
coupled plasma atomic emission spectrometry (ICP-AES) and inductively coupled plasma mass spectrometry (ICP-MS). According
to the different monitoring requirements and equipment level, different standard test methods should be used. Through the whole
process of heavy metal particulate monitoring, the stationing, reagent blank, membrane filter/cartridge blank control, the sampling
pretreatment and laboratory analysis and so on, every factor that might affect the accuracy of analysis should be considered.
Monitoring method should be established with the whole procedures of quality assurance and control measures. Complete monitoring
technology system of the heavy metals in atmospheric particles could provide a scientific basis and technical support for the decision
of atmospheric environmental monitoring and management. And it would also provide the analysis methods for the source
apportionment of atmospheric particulate matter technique and relevant works.
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