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Determination of As( [l ) and As( V ) in Stream Sediments by Hydride
Generation-Atomic Fluorescence Spectrometry with Ultrasonic Extraction

XIAO Fang, TANG Zhi-yong, HHAO Zhi-hong, SHUAI Qin, ZHENG Hong-tao, QIU Hai-ou"
(Faculty of Material Science and Chemical Engineering, China University of Geosciences,
Wuhan 430074, China)

Abstract: An analysis method was established for the determination of As( Il ) and total arsenic in stream sediments by
Hydride Generation-Atomic Fluorescence Spectrometry ( HG-AFS) by using 4. 8 mol/L HCI for ultrasonic extraction at
50°C. The amount of As( V) could be obtained by substracting As( Il ) from total arsenic. The masking effects of citric
acid, sodium citrate, oxalic acid, sodium oxalate, tartaric acid and sodium tartrate on As( V) were investigated, then
As( Il ) was determined by controlling suitable acidity of medium. The results showed that the best masking effect on As
(V) is sodium citrate. Moreover, As( Ill ) is of higher sensitivity in the medium of sodium citrate. The optimum
determination results could be achieved under the condition of ultrasonic extraction for 30 min, sodium citrate for 6 g/L
and determination acidity for 0. 24 mol/L. Meanwhile, the signal interference of As( Il ) on As( V) can be greatly
reduced. The detection limit is 0. 41 pg/L and the relative standard deviation level is 1.33% (n =11). The linear
range of the calibration curve is 1.5 =500 pg/L. The recoveries of As( Il ) and As( V) are 82.7% -95.3% and
96.1% -107.6% , respectively. The method is simple, rapid, highly accurate and of low cost. It has been applied to
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determine the As( Il ) and As( V) in stream sediment samples with satisfactory results which meet the requirements of

multiple geological sample analysis.

Key words: ultrasonic extraction; As ( I ); As ( V ); sodium citrate; hydride generation-atomic fluorescence

spectrometry ( HG-AFS) ; stream sediments
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FrEEIR 0.5 24.82 22.34
PR + KH,PO, 0.5+0.5 40.59 36. 54
HCl 4.5 50. 62 45.57
HCI + KH,PO, 0.5+4.5 46.89 42.21
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Fig.1 Effect of extractant concentration on the fluorescence intensity
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Fig.2 Effect of extractant dosage on the fluorescence intensity
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Table 2 Effect of different masking agents on the fluorescence 11 ¥, HARS bR vENR 22 (RSD) 2 1.33%
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Fig.3  Effect of concentration of sodium citrate on the fluorescence

intensity of As( V)
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Table 3 Analytical results of As in National Standard Reference
materials
S w(As)/(pg-g™h)
)F/TZE?E Y RSD/%
His brilEA AR E T (n =5)
GBW07301 2.0 1.76 3.63
GBW07102 6.2 6.08 2.97
GBWO07103 18.0 17.58 2.16
4 FER BT B AR IIE
Table 4  Analytical results of As in samples and recovery tests of
the method
w(As)/(pg+g™!
. i he'e”) e
PSS AsHIE  pen e R pe
N N '
Tl T WM
As(1I) 0.47 1.50 1.90 95.3
ShrEEf L As(V) 8.04 13.50 21.01 96. 1
B As 8.51 15.00 22.91 96.0
As(1II) 0.42 1.50 1.66 82.7
SEBRAE A 2 As(V) 9.27 13.50 23.79 107.6
B As 9.69 15.00 25.45 105.1
+: 1
4 G5k

AR 4.8 mol/L HCL7E S0°C A BE A& T
FRE 30 min, Al RBRBOR R TIUBY H As(ID) Al
As( V) o FPESTRBATERK As (V) R il 5 90 R BE AR 245
AL As( V) AL A A, ORR R As ()
I AsCV) B e fE I E /Y T 5E itk S i) AL &
B - RO E As(ID) 1 As (V) 9753, B
A BRAETRIE DU RS 58 BT, Bl Rl g AR
P AN DU R ICHL As Bt 25087 7k, BRA —
E 1S HIMEL
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