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Determination of heavy metals, anions and cations in ambient

air with Voltammetry and lon chromatography using PILS

SUN Huan, SUN Zhengdong, TAO Ling, LI Tao

(Metrohm China Ltd. Beijing 100192,China)

Abstract: The air to be analyzed is provided to the «Particle Into Liquid Sampler» by a
vacuum pump. The PILS continuously provides a sample stream which can be used in the
Professional IC and the VA Computrace for the determination. This document describes
the possibility of coupling an aerosol sampling setup with a voltammetry and an ion
chromatography analysis system. With the VA part of the measuring system Zn, Cd, Pb
and Cu are analyzed. The IC part determines with an anions and cations analysis the
concentration of chloride, nitrite, nitrate, sulfate, lithium, sodium, ammonium, potassium,
calcium and magnesium.
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UKEEER (ortraD: EZEIMLFHAFIEIRAF; 2K (NH3225%) : EZEERLY
WAER AR EaiK(FHE>18.2 MQ); HIR (Tighal). EZAEBNFAFERAR:
g (PRt EZER R AA RA T BB (R4l EZER A A IRA 7
RIRESN (Rghzt). EHLGER AR AA R AR HEiE M LiBr=0.5 mg/L

pHA.6 M BETRZZ MR : F4118.0mLUKEE IR 5 74.9mLIR ZU/K IR & T-600mLaliif K, A4
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BRI BH B TR 3.2mmol /L Na,CO5+1.0mmol/L NaHCO3: #RHX0.3392g Na,COs-
0.0084gNaHCO, A T-#B4l /K, & 25k 251 000mL, 15 F 1T FH0.45u misFLIE E L I

BT BRI 72 mmol/L HNO3+0.7 mmol/L MERE —321R: & H0.13mLAHAR
FEFREN0.117gMb e R IRV T B4l /K, E R MPE 221 000mL, {5 FH FiTH0.45u mAl LIS € .

WHRYILIBr = 0.5 mg/L; Wi 5 %: 100 mmol/L H,SO,

Wit FIVE A AR UEVETR: Zn=1.0mg/L; Cd=0.1mg/L; Pb=1.0mg/L; Cu=1.0mg/L
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Tab. 1 Calibration solutions for IC Cug/L)

1 2 3 4 5
Li 40 40 40 40 40
Na* 1 3 10 30 100
NH," 10 30 100 300 1000
K* 4 12 40 120 400
Ca®" 2 6 20 60 200
Mg** 4 12 40 120 400
(ol 1 3 10 30 100
NO, 2 6 20 60 200
Br 460 460 460 460 460
NO;3 10 30 100 300 1000
S0,% 10 30 100 300 1000
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1.4.1 BT EESH

B AR I ) B8 Ik 6 Y 3.2mmol /L Na,CO5+1.0mmol/L NaHCO;, Ik i ikt
0.7mL/min, FiE: =i AIBHSE F#EER 2 mmol/L HNO3+0.7 mmol/L MERE 3R ER, Wik
TAEO.9mL/min, AHHE: =i
1.4.2 REWHESE

TAEH#M: MME; BhH . Pt Hik; SHEk: Ag/AgCl; TAEHEMEN: HMDE;
P H13% % : 2000rpm; M E A 0: DP; & S HAL: -1.15V; & N [H]: 90s; JFaf L E: -1.15V;
Z b 0.5V HAFEREHEL: 0.06V/s
1.4.3 PILSS

JEEE: 90°C: M. 16.7L/min(Am%h); EEhIEEME: 4, AL, 0.23 mL/min
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2.1 SSREER

2 PILS REMKSRES, SARLHIER B TN, Stist $i0F: Cli413ng/m®
NO,:828 ng/m* NOz: 4.146 ug/m®; SO,*: 4.144 ug/m®; Na': 551 ng/m3; NH,":
4.132ug/m®; K*: 1.643 ug/m®; Ca®": 822 ng/m*®; Mg*: 1.676 ug/m®
Zn=60.789ng/m> Cd=A:# !:Pb=9.857 ng/m®Cu=36.736 ng/m*

Det. of Zn, Cd, Pb, Cuin AIR (PILS)
ZnCdPbCu

20.0n

Zn

80.0n]

40.0n

18

20.0n]




Bl 2 ARZ AR A 45
Fig. 2 Determination result of VA
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Fig.3 Anion chromatograms of standard solution Fig.4 Cation chromatograms of standard solution
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Fig.5 Anion chromatograms of ambient air Fig.6 Cation chromatograms of ambient air
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