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The Development of Arsenic Speciation Reference Material in Ground Water
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Abstract; Arsenic is widely found in nature. Different speciations have different toxicity, for example the toxicity of
inorganic arsenic is larger than that of organic arsenic. Therefore, accurate determination of arsenic speciation in
water, especially ground water, has important significance for human health and environmental protection. However,
there is no arsenic speciation standard reference either nationally or internationally. To this end, five reference
materials for arsenic speciation have been developed, which were collected from Shanxi Province and Nei Monggol,
typical areas with a high background of arsenic. During collection and preparation of the samples, lyopyilization and
protectant were used to ensure stability of the arsenic speciation. The certified content values of total arsenic, As(Ill)
and As (V) were obtained by Atomic Fluorescence Spectrometry ( AFS), Inductively Coupled Plasma-Atomic
Emission Spectroscopy (ICP-AES) , Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) and High Performance
Liquid Chromatography-Inductively Coupled Plasma-Mass Spectrometry ( HPLC-ICPMS ). The analytical results
indicate that the reference materials were homogeneous and stable. A multi-laboratory collaborative analysis scheme
was adopted in the certification procedure. The determination methods were accurate and reliable with reasonable
certified values and uncertainties. Moreover, lyopyilization, which is commonly used in the medical profession in
order to guarantee the sample stability, was primarily applied to the preparation of the standard reference materials.
This series of reference materials fills the gaps at national and international levels.
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Table 1  Arsenic speciation reference materials in abroad
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The distribution graph of arsenic content of Hetao plain in Nei Monggol Autonomous Region
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Table 2 Brief description of sampling and protection conditions

of candidates
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2% BIZIER
3* B
4% HER
5% Mysgert 10 mmol/L HyPO, ,4C 500 875 (10 mL/BAT)

RRTHE, -18C 500 Hi56(5 mL/HoT)
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BT, -18°C 500 BAG (10 mL/#TE)
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3 REMIAAIPERSS

BRUEN) I 35 SIS A B AR E ) S o A — >
HEAEAR , W RAR ) 5 1 vHE R T2 (R ) R
AR FR B g e ) 1) 44 S PEAS 56, AR PRAT (R R — 2
BRAER TR AR B 2, AR A Y RE it b B AL
FHIBC 1S /N, BRHUIBOSUGy , H] ICP — AES #4713,
AT H oy As B

VUR TR RE L (1727 37) T 2 i R i SR T
BARB T o

(1) 25 451 ¥ VR T A b R 1) T 5, s BB
(KEHa = 0.0001 g),

(2) S mL FES &8 — H, ECS mL 10% Y
HNO,FEA 1727 ¥ W T4 B R b, IR 10 mL
10% () HNO, 1A 3"V TR T AR SR R o K Skl
MGIEFENG , BTN 2 i LA RS AT s = E 8l
BeKHEAT A o F8 SR BB, 6 VR T /KR 58 0 1 i
IFRGS] HE 0.5 h,

(3) PRI + ) B9 o (K B 2 0. 0001
2) o ZEPWIEAF R A W R R, T RGE A
10% f¥) HNO;,

CONGNEE £ PR BRI 3iE Wy
I, 2k EALINRE

H, PO, A JEK AR 1 F5LAL 3Ry - 47 5™ 4 1 ) B it
HAEM 10% 1) HNOs Fi ke —1i, B fo_EALIa.

15 3 51 M AR 30 45 2R m 0, il e A 03X 2
RAFAXIBR N 22 (RSD) <5% , 18 R4 A0 5
T2 F o DR IYINTF F e, 1 FE
£ Fi;ﬁlq{ﬁ*ﬁj(ﬂ: Fiinu EJE RSD 808, AT AT A

— 334 —

ISR RS ST o

3 IR AR SRR S 5

Table 3 The homogeneity tests of total arsenic for samples
) TG it 3 S PR B
WH

1# 2# 3# 4# 5#
THE 0.763  0.560 0.669 0.943  0.332
/M 0.692 0.536  0.634 0.910 0.322
KA 0.818 0.576  0.713  0.960 0.348
T2 s 0.031 0.010 0.022 0.010 0.008
RSD/% 4.0 1.8 3.3 1.0 2.3
J 4.17  2.08 1.05 1.90  2.39

Foospmp (14,15) 2,42 2,42 2,42 2,42  2.42
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Table 4 The stability test of the samples

pu/ (pg - mL™")
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2010 4£ 1 H 0.968 0.765 0.191 Table 6 The reference values and uncertainties of the samples
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2011451 A 0.973 0.750 0.203 RS As(I)  As(V)
2010 4E 1 A 0.354 0.296 - D (H 0.76 - 0.77
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Table 5 The participants for certified values
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Table 7 The calculation of uncertainty

pp/(pg - mL™")

EIRes T H

p=y i As(I) As(V)
BT 0.764 A H 0.772
FRuEfR 22 s 0.0368 - 0.0138
RSD/% 4.82 - 1.78

1 HARA N 9 5 5
ANHESE u, 0.0123 - 0.0062
YRAHERE U 0.0285 - 0.0171
BAVHE 0.559 FeA 0.460
FRUEMZ s 0.0234 - 0.0298
RSD/% 4.19 - 6.49

2 HRALE N 9 5 5
ANHESE u, 0.0078 - 0.0133
PRAHERE U 0.0180 - 0.0371
BAREHE 0.675 0.378 0.205
FRuEIR 22 s 0.0402  0.0238  0.0537
RSD/% 5.96 6.31 26.17
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BARN-HE 0.957 0.756 0.185

FRuEfR 22 s 0.0426  0.0432  0.0157
RSD/% 4.45 5.71 8.47
4 SRS N 9 5 5
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PIRATEE U 0.0328  0.0537  0.0195

BARFE 0.352
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5 RSD/% 3.39 6.10 -
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