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Table 1 ~ Operating parameters of the ICP-MS instrument
THEZ% BOE A AT TrEZ% BOE A AT

PIES 1350 W UlES e B
WHIR(Ar) & 13.0 L/min EREIRV € 50
MBI (An) it 0.75 L/min || {5 B I 6]/ 33 10 ms
ZAR (A i 1.0 L/min || ATt i@ Bk 3
RAEHE(ND) fL12 1.0 mm SRR ] 20 s
MEGENDFLE 0.7 mm

1.2 bpifiaife = 200
Cr.Ni,Cu,As Cd.Pb #R#EAEW : 1 1.00 mg/mlL
it # IR E PR B2 20 ng/mL,
WHR N 10 pg/L % Rh Re {5 %W (4 Tl
5% GHIR ) o ARSI T8 I o =Sl AELINA o
T TR - ok, el (e s A 2 1R 5 )
2K (AR T 18 MQ - cm)
1.3 JKFERTALEILFN ICP-MS il
B SRR SRAKOKHE 2 41 AR BR , [ KA
FRIE R 2% F1 5% A i 2R3 R AT SO :
HCO; + H" =H,0 +CO, 1
CaCO, +2H" =Ca’" +H,0 +CO, T
AT F 3R SR E A R ER i , IR A it
WhRPHTHER CO, 1 HCO, T4, #ELIRIT .
H—aH 5K
IBUKFE B ICP - MS Il 5E
[Ebkfriﬁn/\ﬁﬁﬁz‘éﬁﬁﬁﬁﬁ 2% ,1CP - MS il ¢
UK ATHIR (R BE N 5% ,1CP — MS i &

5 EORE W
JBOKAE EA4% 1CP - MS 72
[Ebkﬁﬂﬂ/\ﬁ%@z‘éfﬁﬁfﬁﬂv 2% ,1CP - MS {3
BOKAE ISR SRR A 5% ,1CP - MS il
[Fi) A0 X R 5 % (AR 2

2 R

2.1 KPP EEE TSR
BRI K P& A KER) CO, F1 HCO;

2 KA F B E R AESERR ICP - MS 73

Bt & B Ar® C 22 50 B X 5 it Cr JE BUJSR

T, S B Cr BIEEAER o AN SCH RO KR
PEATRTALEE JHEREEIRH C AT,

2 ERRATIRKFE SR T

Table 2  The concentration of main ions in natural sparkling
mineral water samples
s p/(mg-L7") BT p/(mg-L71)
Na* 102 S0%- 35.2
Ca* 341 c1- 33.7
Mg** 94.5 HCO; 1671
K* 6.32 CO, 460
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Fig. 1 Effect of storage time fro water samples on Cr

determination
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Fig. 2 Analytical results of Cr in water sample treated with

different acidity of HNO, and storage time
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Fig.3  Analytical results of Cr in boiled water sample treated
with different acidity of HNO; and storage time
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Table 3 Recovery test of the method for Cr determination

p(Cr)/(ng - m]fl)

e e %
T W (B
A1 0.00 2.76 -
B 2 4.00 6.45 92.3
VB 3 6.00 8.38 93.7
T4 JjkmE
Table 4  Precision tests of the method
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AL E (B FHE
2.75 2.46 2.67
2.24 2.91 2.51 2.59 7.85
2.47 2.77 2.53
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Quantification of Cr in Natural Sparkling Mineral Waters by
Inductively Coupled Plasma-Mass Spectrometry

ZHANG Bao-ke, WANG Lei, MA Sheng-feng
( National Research Center for Geoanalysis, Beijing 100037, China)

Abstract; Natural sparkling mineral water contains high concentrations of HCO; (about 1500 mg/L) and CO,
(about 400 mg/L) and the concentration of Cr is equal to or lower than the detection limit of Inductively Coupled
Plasma-Atomic Emission Spectrometry (ICP-AES). Moreover, it is easy to form the polyatomic ion ** Ar'”*C, which
interferes with the determination of *>Cr in the water by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS).
Therefore, it is not possible to accurately quantify Cr in natural sparkling mineral water by ICP-MS. In this paper,
a new method is described to quantify Cr in natural sparkling mineral water. The water is heated to 100°C for
2 minutes, cooled to room temperature, and the acidity of the samples is adjusted to 5% ( volume ratio) with nitric
acid ,which promotes HCO, and H" reactions to generate CO, gas, thus being rapidly released. The interference of
“Ar'?C on *Cr is eliminated by this pretreatment of the natural sparkling mineral water, and the accurate
determination of Cr in the water was conducted by ICP-MS. The detection limit of this method is 0.23 ng/mL. The
results were satisfactory with the recoveries from 92.3% to 93.7% . This method is not only simple and practical,
but can also be used to simultaneously and accurately quantify Ni, Cu, As, Cd and Pb in the water samples by
ICP-MS. lts precision and accuracy meet the requirements of natural mineral water analysis.

Key words: natural sparkling mineral waters; Cr; Inductively Coupled Plasma-Mass Spectrometry; *Ar'>C

— 571 —



