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Comparison of On-line Monitoring and Filter Film Collection-Laboratory
Testing for the Determination of Metals in PM, .

DONG Jing-jing' , LU Xiao-bo', YANG Li-li', DING Feng', LIU Jun', GE Ying’
(1. Jiangsu Nanjing Environmental Monitoring Center, Nanjing, Jiangsu 210013, China;

2. Nanjing University, Nanjing, Jiangsu 210046, China)

Abstract; Various metallic elements in PM, , in the atmosphere of Nanjing were determined by on-line moni-
toring and filter film collection-laboratory testing for 20 consecutive days each month in February, May, August and
November, 2017. Comparing the test results by the two methods, daily mean values of K, Fe, Zn, Cu, Pb, Se, V
and Ni were general the same, others were slightly different. The correlation coefficients R* of Pb, As and V were
all over 0.70, the correlation of Cu, K and Mn were slightly poor, and they were all comparable. Filter film collec-
tion-laboratory testing method was suitable for determining Fe, Zn, Ca, Al, Ba, Cr and Ni, K, Mn, Pb, Cu, As, V

and Se could be determined by the two methods. The online method was better for rapid or long-term monitoring.
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Table 1  Average value of metallic elements in PM, ; by on-line monitoring and filter film collection-laboratory testing ~ ng/m’
. 152 W TE TR R 4 — S 06 5 A
E % u /FJ( % % P B %

K 0.74 £0. 39 0.26 +0. 05 0.68 +0.27 1.08 +0.43 1.01 +0.57 0.37 +0.23 0.68 +0.47 0.88 +0.55
Fe 0.61 +0.23 0.34 +0.12 0.78 +0. 38 0.47 +0. 21 0.96 1. 14 0.33 +0.39 0.42 +0. 40 0.43 0. 50
Zn 0.15+0.05 0.13 +0.07 0.28 +0.13 0.16 +0. 08 0.36 0. 12 0.19 £0.09 0.21 £0.08 0.11 £0.08
Ca 0.33 0. 14 0.18 +0. 04 0.50 0. 30 0.25 +0. 10 0.40 +0. 26 0.20 +0.27 0.97 +0.72 0.35+0.13
Al 0.31 +0.03 0.26 £0.01 0.31 £0. 04 0.34 £0.03 1.34 +1.95 0.34 +0.37 0.41 +0.97 0.23 +0.27
Mn 46.3 +18.7 27.4 +10.8 62.0 +£26.9 46.6 £28.8 26.0+11.6 16.4 +18.2 37.7+17.9 17.8 +11.6
Pb 36.0+11.2 32.0+15.9 57.9 +£24.5 59.7 £21.0 38.9 +13.4 26.6 +17.3 58.8 £26.2 55.5+26.3
Cu 23.9 +£9.21 16.2 +6.57 35.9 £28.6 36.6 £19.0 22.2 +21.7 13.1+9.78 26.4 +£20.6 23.3+14.1
As 9.33 +4.66 5.74 £2.43 13.7 +7.87 14.4 £10.8 5.18 £2.33 3.02 +1.30 5.76 £3.48 6.20 £5.46
\ 5.74 +3.99 3.13 £2.96 4.27 £3.24 1.78 +2. 64 3.46 £2.40 2.01 +1.48 3.30 £2.36 1.57 +1.17
Ba 8.30 +4.24 6.77 +2.13 14.4 +7.00 37.9 +35.3 79.6 +80.5 17.8 +26.7 12.8 +9.33 21.7 £20. 4
Cr 5.14 +2.61 3.64 +3.24 7.64 £3.93 5.19 +3.53 14.6 +13.6 13.4 +15.9 20.4 +£26.8 13.2 +16.4
Se 5.09 £2.30 2.80+1.08 5.03 £3.02 6.58 +£2.82 3.70 £1.75 2.79 £1.26 6.47 +3.78 3.34+1.66
Ni 3.22+1.77 2.15 1. 69 4.10 £2. 04 2.30 +1.54 4.89 £4.24 3.36 +5.03 9.37 +15.5 4.03 £7.61




B3k HaW RS PM, G JE DR AR L I 5 U R AR - S F AR LE XY

2020 4 8 A

H;As V. Cr Se Ni Mn JC&E 1 TAJEAE L EAL,
HOB AR B R A — S0 5 = A I o AL
Ba JU R B = {8 fe i, 0 7E 26 W 7 35 e AT i AL
TRFETHEA LR R, Ba TR EWHEE T
B EZEVE, TR 7 2 I 245 R R BOR — 3, AT
HPEAN T .
2.2 AR MM

4 PM, b B T R 7 L W 5 i R A - 5K
5 5 A I 45 R AR GE T o BT, DAHICS LR in i 34 2k 1
W Hxf . 45K, Pb As |V JUF M B,
MERB R ¥4E 0.70 K L) b B4R Cu K Mn JC
F Mg 22 MISE R B R 7 0.50 ~0.60,Se ,Ca
TR, M R E R R 0.20 ~0.50, H
IR TT R PR R I Ty k0 e 4 R 2 [a] B B A)
e Zn Ni Cr Al Fe Ba JUE M K RE R B 1
0.10 AN ,AEA R PE, Wal W, A IF o6 %= A
KMHEELES, FE 500 LR, I8 R R E A
By B 15 22 , 55 56 5 A I R b i Ak B e A v AR Y
KK X BRSO CE RIS TR R A X,
2.3 #ALK

K.Pb VLR ER 1 MEF 558 3 A
W X 3, K JEZ 7E 100 ng/m’ L) |, Pb TTE N
10 ng/m3 ~100 ng/m3,V JLETE 10 ng/m3 =
3MICE M A KRR, K ST E BN N2 AWK
WRBE Y s B T A W T B 5 200 ) g A o —
W3R S5 Pb TR JE THE BB ITR , MR AA
AR S P AR R R 1 e 3, BRI R = AU
Fr#E) (GB 3095—2012) i xf Pb Jo A T BR A #1
SEV LR R AR IE T £ s I K PV
JCRANE N BRI TTR XS AT it text R 1 K
Pb \V JCE Y I 22 45 3 0 2= 795 A8 Akt 5 J A o6
P, AR 3 K\ Pb VO Jy T, 7E 2R W 5 8
JIEE SR B — S = A I A N A5 R A AT et K
Pb VILE /PR LT R BV K o R BAA
2V G B ) A5 ST 3 = K DO 16 % v T R S WA, AT
fE 15 7E 4 W T 1) >R FF BRI AT G R, H 2 RiR R —
;P LRV G R LB 5 V U3 7R 2k W D m
TR =R IIAE, AT e 2 V L R AR E A, 52
0 2 G 32 A B A 2 7 A A R T R 8 M Ny 1k
KRB X 26 2 o . 25 Bk, |
SRV AN WS 7 404 K Pb V SCR & 18, HETE
W o A ARG M v AL PR
W Ty ok R X3 e 2 S R T8 T T 43 B B

AR T XS HE A AT R AL B, B NE A3 BT — 2R A
JEFAN K 0 3R AE 4 R T B8 B 0 1) R A iR,
FHAE LA A P LA S I s 428, 48 v AR RO

3 o 7 L 0 R g PR R A - S & A ik
FeXf,Fe Zn Ca Al Ba, Cr Ni o Z Wl % 95 7] R
FHUE R AR — 5258 2 K, 1M K Mn (Pb Cu As |
V. Se JUE I W A W 5 ik B AT, Ay 2 H o
109 40000 S AR ) SR FH AR £ I Dy ik A SRR
4R - SCI S A L, AR R M DN O R A X g 2k
DA HTIE T I AT HOR B T TR b T Ak B
ZA A Sy b s T) A LR o A 4 R R R Y
Mo a5 ANt B A2 ik T e i s ), 2 RT LA Ak T
RO HT IO E S o L X8 SR W, T Al 0 vk
TE5r BT T R I 5 52 B 07 AR B S g IR B2 1% 22 (5L
6 2 G 5 v T A B A AR v R A R X G e
6B 6T T 4 R 3R A 52 e, 5 B0 2 R W
DR ME S R TE AR REN 2R @l Lo
BT, AT H i AT DA AE 42 0 0 5 9 R 43 A Ho At
JUE, UMk FE Bl A S AR i P

[ % sk |

[1] KRS, RuE AT 2%, 5%, BTl PM, s i i 48 5 Y R A 43
T B il e XU S [ T]. DY) 3785 ,2016,35(6) (115 =119,

[2] #5553k T ICP - MS 3L & M 5 17 SR BE %5 /< PM, s h 2
JUE[J]. FBE WA 2 5 H R ,2017,29(2) 145 -49.

[3]  E SN, R A J5 T WO Sy o o B R I A AR T
W4 ]. BT AHE,2013(1) :95 -97.

(4] WERHE, B, MR, 4. T 286 h s ik M R BE 25 R
RS LA )], WAL T ,2014 ,45(8) 146 - 48.

[5] WffEpk. ICP - AES il KA WAy P &mocR[J]. 3F
B4k~ ,2002,21(1) ;103 - 104.

[6] TWeW:, WA5 1%, ARSI, 5. JE T AR I 1Y B RR IX & 5
PM, SR EMNTLT]. B a0 K24 (A SR RH# ) L2015, 51
(3):517 -523.

[7] ¥R B0, 240,58 K EWIX PM, 48 e E A 51
fESHT [J]. B R T K22k (A AR R ) L, 2014, 31
(11):93 -97.

[8] #7i%, TUFiE, T/, % HilA 5 TR X KA PM, (Hi 4
JEYE Y R AE ROk WA AT [J]. 7N 4k T2, 2018,46 (3) :
125 - 128.

[9]  IkFRHE, BEA MR, e BT, % v [ R A U 9 v 1 4 i
ARG kgiR 1], EBIREE 4 ,2015,24(3) 1534 - 538.

[10] Fas, =, HRT, % WY T KR PM, s & @R M
TELRM & 5ok U AR AE [J]. 3R BT BE 5 % 4, 2019,39 (1) :
80 - 85.



