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Determination of Multi-elements in Airborne Dust with
Air Filtrer Membrance Sampling

CHEN Bo, FENG Yong-ming, LIU Hong-qing
( Anhui Research Institute of Geological Experiment, Hefei 230001, China)

Abstract; Airborne dust sample was collected with air filtrer membrance and then dissolved with mixed acid of
HF-HCI-HNO,-HCIO,. 15 elements including Fe, Cu, Zn, Ni, La, Ce, Li, Mn, Cr, Cd, Co, Pb, Th, TI,
and U in the sample solution were determined by inductively coupled plasma-atomic emission spectrometry (1CP-
AES) and inductively coupled plasma-mass spectrometry ( ICP-MS). The National Standard Reference
Materials, simulated as airborne dust, were collected with air filtrer membrance and analyzed by ICP-AES and
ICP-MS. The results were in agreement with the certified values with precision of less than 5% RSD (n =4) for
all these elements.
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R TRADEREE (ICP - AES) HLURGE 5 25 25 1
AR (ICP - MS) ' s v b 15 A4~ 3= i st
BILR, MR TIRIE PR Si B AE7E BIRE ot 3 it IR
ME RSS2 IS IR DITE ok _EALINE )
RSB TR Al P 2 U PRI E

1 Sy
L1 Y288 T1RAAE

G TR R AL (3£ B Thermo /4] ) o
HTARSM N A E A 15.0 L/min, i B8
ik 0.5 L/min, [#5 T/E% 27 MHz,

R TR BTG (£ E Thermo 24 ] ) o HKHR
FEER T/ R v 0 0 e e AE T R
JRER, A A A R R A R TSR
HTAERM N A AR i 13.0 L/min, 4 B Ui
0.7 L/min, RFEHEFLAE 1.0 mm, B HUHE FL AR
0.7 mm, [ € TAEHK 27. 12 MHz,

1.2 briEiA i A 25A 5]

PRUEE R - 25 TC R AR HEGE A5 VS VR R T R R
WEVI AR . ARYE TR BT TP ALF RO 1) SR
W] AR TC R BRI G TR A AR W, W%
1R 2, 4 BT R o = 3% (RT3, T IR 19 £
7K. HF HCI \HNO, HCI10, ¥4 8 4250 ( 73 i
AARRAR]) s Rk (FBHAR > 18 MQ - cm)

# 1 ICP - AES [RABRUEIFIE M 53 4 B o H W%
Table 1 Multi-element standard solutions for ICP-AES analysis
PRV JLH py/(mg - L7")
S1 Cu.Zn Ni .La.Ce Li Mn. Cr 5.0
S2 Cu.Zn Ni . La .Ce Li Mn. Cr 50.0
S3 Fe 100.0
4 Fe 500.0
462 ICP - MS R AbRER A 25 4 By R W%
Table 2 Multi-element standard solutions for ICP-MS analysis
PR JLH pw/ (pg - L")
S1 Cd.Co ,Pb.Th TI.U 1.0
2 Cd,Co ,Pb Th TI.U 10.0

1.3 FEhR M
AR UESRAE (R 1, D8 BT 2R 776 A i Ak
o O A UE I - R T RR L AR R A
I R ATHE T HE TR EE Ry 350 °C, T [R]
4 hy A T2 S 30 min J5, EAT 4 — IR FR &
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A TIEZERE 2 h I, P15 55 R, ZoR
Wk 45 R 22 /N T 0.0005 g,

AR YA i R F TH 1500C 78938 R rp i
(80 ~ 120 L/min) KA RAEAF (BRI R A
FRAF]D) RAE . RAFUEAE M 9 [ Whatman £7 52§
B, SRAE ST 150 em 2247, RAE VR i 100 L/min,
SRAERFEI8 b, >R F TSP SR A U] 1) 25 2R 45 KA UkL
WIRERY 1
1.4 FEShRiLER

W25 ETUERE 43R 3 4L, A I A S A S A 2 o
B EZFRMEY R GBW 07401 .GBW 07402 .GBW
07403 .GBW 07404 ( BEE R 0. 1000 g) , A FR1EY
AT 0 A 4 4y, TR EE A 8 s 1 A R S
551 ARES A 10 mL ¥k HNO, 2 7%, Ik H
MR M8 2/ MARL, A 4 mL ¥k HCIO, %5 i . 2
FEFHE % 360 °C, £ HCI0, 40 8 R, i 5 mL 50% [
HCT $2 1, 7 BR BETE 7% 5 2505 5 46 2 AR
A 10 mL ¥ HNO, Byt 7% )5 , B F i #ul BRI
KB /MEFL A 5 mL ¥ HCL.5 mL ¥ HCIO,
8 mLifk HF, # % FHi % 360 °C , fi HCIO, /i § L,
F1'5 mL 50% [ /K $2 B, 45 0 R BE #E 7% 7 75
SEAE 3 ARES A 20 mL HF 330, B FH 3k L
TR TA R 2 /NMAFR, N A 5 mL ¥ HCLS mL #k
HNO, .5 mL ¥ HCIO, % fi# A &, F2 )7 FHiR =
360 °C , £ HCIO, XH'E /2, Fil 5 mL 50% ) T /K 25,
IR AE 7% € 250 5E

2 RS OMR TR EREAIIbE S R b
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WYIWERI R TEAN, VL KA WL B A 2 1 4t
55 1 AURNES 2 4R3I HINO, R JCHH b 2 (o s AL A
B R A R I A B AR, B TR R
TEWIZ B A AL, AT 52 HNO, 1K .
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HF 3230, B Sh A ek il BT, 4R BUS W 2 oA T
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Table 3 Analytical results of the elements in group 2 samples by ICP-AES

N s o . -1
':L\m?u - wy/(pg-g™) w(Fe) %

PRHEIT Cu In Ni La Ce Li Mn Cr
iz X 0.24 0.28 0.22 0.33 0.64 0.38 1.42 0.24 0.01
JERES x 0.71 1.03 0.84 0.9 2.76 0.72 5.36 0.63 0.02
X 21.60 685.30 19.90 25.30 57.20 34.50 1733.20 58.50 312
GBW 07401 Xy 21.00 680.00 20.40 34.00 70.00 35.00 1760.30 62.00 3.63
RSD/% 2.60 3.30 4.10 5.60 6.50 3.20 2.40 4.20 5.21
x 15.90 41.90 19.00 141.30 346.30 22.60 515.60 45.60 1.98
GBW 07402 Xy 16.30 42.00 19.40 164.00 402.00 22.00 510.00 47.00 2.46
RSD/% 1.30 2.10 3.50 4.40 5.50 2.10 1.10 4.90 8.34
x 11.10 31.20 11.90 17.60 29.76 18.10 303.20 30.20 1.02
GBW 07403 Xy 11.40 31.00 12.00 21.00 39.00 18.40 304.00 32.00 1.40
RSD/% 3.10 2.40 1.20 6.20 18.60 2.10 1.9 3.30 5.45
X 41.20 213.50 61.50 44.50 118.60 56.50 1432.30 361.40 6.83
GBW 07404 p 40.00 210.00 64.00 53.00 136.00 55.00 1420.00 370.00 7.21
RSD/% 2.80 3.60 4.10 6.70 5.30 2.80 3.70 2.60 7.4

@O % Ky 4 WIEGATIIE; o AFREYBIPRAE(E RSD W RIXIARUEMm 22 . HARRTER

#4953 HLFENAIY ICP - AES fllE 45 R
Table 4  Analytical results of the elements in group 3 samples by ICP-AES

25 wy/(pgg™")
- iH w(Fe)/%

BRI 5T Cu Zn Ni La Ce Li Mn Cr
NS X 0.20 0.30 0.20 0.40 0.60 0.48 1.40 0.33 0.01
JEfEZE X 0.81 1.15 0.82 1.04 2.81 0.93 5.91 0.72 0.04
X 20.50 687. 60 21.30 35.40 68.50 33.90 1803.40 60.30 3.72
GBW 07401 xXp 21.00 680. 00 20.40 34.00 70.00 35.00 1760. 30 62.00 3.63
RSD/% 1.30 3.20 2.50 1.20 2.80 3.20 1.80 1.70 1.52
X 15.90 40.40 19.80 160. 30 395. 60 22.40 506. 50 48.50 2.43
GBW 07402 Xy 16.30 42.00 19.40 164.00 402..00 22.00 510.00 47.00 2.46
RSD/% 3.20 1.60 3.40 2.60 4.20 3.60 2.80 3.50 2.18
X 11.20 30.90 12.10 20.50 38.40 17.30 306.20 31.40 1.44
GBW 07403 Xy 11.40 31.00 12.00 21.00 39.00 18.40 304.00 32.00 1.40
RSD/% 1.60 2.40 2.90 3.30 2.20 3.60 4.10 3.20 1.45
X 38.60 213.50 63.10 52.10 138.30 53.30 1403.50 372.30 7.02
GBW 07404 Xy 40.00 210. 00 64.00 53.00 136. 00 55.00 1420.00 370.00 7.21
RSD/% 2.30 3.40 3.50 2.50 1.80 2.40 4.20 2.30 1.06
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Table 5 Analytical results of the elements in group 2 samples

by ICP-MS

spf o w/(ngegTh) wy/(pg 57"
- Y|
PRI B o Co Ph Th il U

tAsEE x 0.34 0.10  0.85 012 0.10  0.06
Wy x 0.71 0.2 L6 0.5 011 014
X 365740 13.60  96.30 1.3 0.83  3.23
GBW 07401 xp  4300.00  14.20  98.00 11.60  1.00  3.30
RSD/% 5.3 230 1.80 190 510 1.3
X 51.53 852 1923 1596 0.50 1.4
GBW 07402 vy 71.00 8.70 2000 16.60 0.62  1.40
RSD/%  6.35 1L60 220 230 670 250
X 52.82 5.5 2533 5.8 0.3 127
GBW 07403 % 60.00 550 26.00  6.00 048  1.30
RSD/% 5.4 250 316 340 690  3.70
X 29.75 2150 60.23 2813 0.68  6.43
GBW 07404 % 350.00  22.00  58.00 27.00 0.9  6.70
RSD/%  6.23 3.60 240 2,60  7.40 150

#6553 AR ICP - MS Mg 4528
Table 6  Analytical results of the elements in group 3 samples

by ICP-MS

HEA w/(ng-g”") wy/(pgrg™")
e OH
TR cd Co Ph Th Tl U
RHzsE 0.31 0.09 079 0.13 008  0.05
Wy x 0.68 0.3 1.2 0.5 013 0.17
Y 441375 1435 10230 11.85  0.98 3.4l

GBW 07401 4300.00 1420 98.00  11.60 1.00 3.30
RSD/% 1.61 3.4 2.53 3.41 2.10 4.20

X 69.73 8.61 1942 1593 0.5 1.35

GBW 07402 71.00 8.70  20.00 16.60  0.62 1.40
RSD/% 1.93 2.34 3.62 2.35 1.85 4.12

X 62.55 543 2683 5.76 0.49 1.25

GBW 07403 xp 60.00 5.50  26.00  6.00 0.48 1.30
RSD/% 3.27 2.53 2.62 1.85 3.40 2.63

X 342.87 2.31 5763 21.32 0.95 6.65

GBW 07404 xp 350.00 22.00  58.00 27.00  0.94 6.70
RSD/% 3.29 4.20 2.43 1.63 2.53 3.14
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