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2.2
( 10m), TSP
. 10d 1 . 1.05 m’/ min, 24 h, 1409~ 1490 m’
(PUF) , (25 em
%20 cm) 600 C 6 h, ,
24 h, 24 h ,— 20 C
2.3
R R NH4H2PO4
10 mmol/LL. NH4+H2PO4 5, 10, 20, 50 100 ng/L
(GBW 08302) :
24 h ;
0 mg , 10
mL H3PO4 , 7000 1/ min 30 min 2mL, 10 mmol/ L
NH4+H2P O+ 5 mL HPLGHG-AFS , 100 nl.
3
3.1
] " ’ s 1, )
1 HPLC, As 0. 025 ng/ L
1 Loo)
Table 1 Optimized parameters of hydride generation 'OoupL ) e
atomic fluorescence spectrometer( HG- AFS) Carer gas(m)_
= [rn| [P | s
Instrum ental parameters 0 16:;%"%—5505,?;?1?:?” ﬁérjé‘glj\g? i b Waste
320
X

Atomizer height (mm)

Primary current( mA) 80
Assistant current (mA) 40
Carrier gas(mL/ min) 400
Shielding gas(mL/ min) 1000

1 HPLGHGAFS

4% KBH,

Schematic diagram of HPLG HG AFS

Fig. 1
3.2
NHsH:2POs+ pH NH4+OH
60% A(10 mmol/L NH4+H2PO4, pH 6)
, , 2
,AFS A

; JAsIIT DMA
A MM A AsV

H3PO4

50 ng/L

,As1ll DMA

6.0

2) 1.1~ 3.0 min

HPLC
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5 800 As(V)
Table 2 Optimized gradient elution conditions
Elution time M obile phase A M obile phase B o oo As(llT)
(min) (10 mmol/L NHsH,PO4, pH(800 mmol/L NH,H,PO;, pH 6)  E
0~ 1.0 100% 0 £ 400
1.1~ 3.0 60% 40% &
3.1~ 6.0 0 100%
6.1~ 10 100% 200
0 2 4 6 8 10 12
3.3 t/min
’ > 10, 2 AsIlL AsV, DMA  MMA
20, 50 100 mg/ L ’ Fig.2 Typical chromatogram of the separa
.4 ; tion of As Il As V, dimethylarsinic acid
> 0.990 S/N=3 AsIIl AsV,  (DMA) and monomethylarsonic acid(M M A)
MMA DMA 1.45, 1.26, 1.97 1.
16 ng/ L; LOQ 4.85, 4.19, 6.57 3.88mg/L 50 mp/L (n=
5),Aslll AsV, MMA DMA RSD 1.39%, 1.68%, 1.47% 1.46%
3.4
H3PO4 200 mg
(GBW 08302) H:PO: (0, 0.5, 1.0, 1.5 2.0mol/L) (0, 20, 40, 60
120 min) , 3 , AsIll AsV
, DMA MMA 1 mol/ L H3PO4
40 min : 91. 8% 100%
H3PO+ s
H;3PO4 s R > 40 min
s 1 mol/LL H3PO4 40 min
3 H, PO, .

Table 3 Extractions of arsenic species and total arsenic in standard material with different phosphoric acid concentrations and uk
trasonic times( n= 3)

Extraction conditions

c AslIIl AsV MMA DMA Total As Certified values
H3P0y Extraction time (ne/g) (ng/ g) (ng/g) (ng/g) (ng/ g )
(mol/ L) (min) S
0 1.01%0.05 1.22%0.06 ND ND 2.23%0. 10
0.5 1.27%0.04 1.32%0.05 ND ND 2.59%0. 09
1.0 40 1.65%0.06 1.84%0.07 ND ND 3.497%0.13
L5 1.6810.10 1.76x0. 4 ND ND 3.4470. 14
2 1.61%£0.08 1.80%0.09 ND ND 3.417%0.17
3.8%0.7
0 1.35%0.04 1.66%0.05 ND ND 3.01£0.09
20 1.46%0.05 1.68%0. 12 ND ND 3.1420. 16
1.0 40 1.65%0.06 1.84%0.07 ND ND 3.497%0.13
60 1.63%£0. 07 1.70%0. 08 ND ND 3.332%0. 15
120 1.38%0.06 1.60£0. 0 ND ND 2.9810. 14
ND: (Not detected)
200 mg I mL 1 mg/L ,

10 mL 1 mol/ L H3PO4 40 min, 2 mL 5 mL
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4 . 90% , > 0%
H3PO4 ,

4 (n=5)
Table 4 Detection results of spiked standard materials( n= 5)

Original experimental values Spiked values Experimental values Extraction efficiency
(n/g) (ne/g after spiking (ng/ g) (%)
Aslll 1.65%0. 06 5.00 6.04%0.22 90.8%3.3
AsV 1.84%0.07 5.00 5.93%0.28 86.7% 4.1
MM A ND 5.00 4.58%0.15 91.6% 3.0
DM A ND 5.00 4.63%0.19 92.6% 3.8
Total As 3.49%0.13 20. 00 21.18%0. 84 90.2%3.6
ND: (Not detected)
3.5
2
, (5 ,
As III As V ’
AsTll AsV 1.26  0.43 ng/m’, 1.69 ng/m’, 2004/ 107
3 17
(6 ng/m )[ ]
5 (n=3)

Table 5 Determination results of arsenic species in atmospheric particles

Back ground values Spiking values Experimental values after spiking Spik ed recovery
(ng/m*) (ng/ m?) (ng/m”) (%)
Asll 1.26%0.02 250 3.48 £0.06 92.6% 1.6
AsV 0.43%0.01 2.50 2.79 0.07 95.2%t 2.4
DM A ND 250 2.45 £0.05 97.7%£ 2.1
MM A ND 2.50 2.25 +0.04 89.9%+ 1.8
ND: (Not detected)
H3PO4
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Ultrasonic Extraction of Arsenic Speciation in Atmospheric
Partides with Phosphoric Acid

HE Ting Ting"?, LI Bai’, XU Diar Dou >, YANG Xiac Zhi"?,
MA Ling Ling?, WANG Hua Jian?, WANG Yan Fei"!
Y( University of South China, Collegeof Chemistry and Chemical Engineering, Hengyang 421001)
*(Key Laboratory of Nuclear Analysis of Chinese A cademy of Sciences, Institute of High Energy Physics,
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Abstract With phosphoric acid as the extractant, arsenic species in atmospheric particles, including
AslIll, As V, monomethylarsonic acid (MM A) and dimethylarsinic acid (DMA), were gently
extracted and detected by high performance liquid chromatography conjugated hydride generation
atomic fluorescence technique ( HPLGHG-AFS). The original arsenic species contents and the
spiking species of the standard material ( GBW 08302) were determined to seek the best extraction
method. Under the optimized chromatographic and spectrographic conditions, the arsenic species were
baseline separated, with the RSDs< 2% (n= 5). The method detection limits of AsII[ AsV, MMA
and DM A were 1. 45, 1.26, 1.97 and 1. 16 ng/L, respectively. After ultrasonic extraction 40 min
with 1 mol/ L. phosphoric acid, the extraction efficiency of arsenic species in the spiked standard mate-
rial achieved 90% without speciation transformation. The developed method was applied to the deter-
mination of arsenic species concentration in the atmospheric particles. The results showed that the
main arsenic species in one place of Beijing were AsIlland AsV.

Keywords Hydride generation atomic fluorescence spectrometry; High performance liquid chroma-

tography; Atmospheric particles; Arsenic; Speciation analysis
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