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Method Comparison of the Determination of K* Na® Ca’*
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Abstract: Atomic absorption spectrometry ( AAS) inductively coupled plasma atomic emission spectrome—

try ( ICP-AES) and ion chromatography ( IC) were used for determining the potassium sodium

calcium and

magnesium ions in precipitation. As compared to the detection limit precision accuracy and recovery rate and

the determination results of precipitation samples were analyzed by ¢ test. The results showed that the three

methods could meet the requirement of quality control there was no significant difference among the determina—

tion results. Compared with the national standard method of AAS ICP-AES method and IC method were more

simple in operation and simultaneous determination of multiple elements were available.

Key words: K*; Na®; Ca’*; Mg’*; Atomic absorption spectrometry; Inductively coupled plasma atomic

emission spectrometry; lon chromatography; Precipitation

N N N AAS
o 3
( AAS) .
(ICP - AES) (IC) . AAS 1
L1 25 55
0 N Solaar M6 Thermo
; Optima 8300
( ) ' AP* Be’" Perkin Elmer  ; ICS — 1500
Ti** . .
( > ) ’ 12012 - 09 -27; 12013 —06 - 15
o ICP - AES IC : (1987—)



25 5 2013 10
10.0 mg/L ( 202609) 3
: 20 mmol /L 3,
: (p=1.42 g/mL) ;
; o 2 3
1.2 X7 E Table 2 The result of precision of 3 methods
RSD
p/(mgeL7 ") s/(mgeL") /%
c7 AAS 1.01 0.0210 2.1
A 0.990 0.0190 1.9
92) P 1.00 0.023 0 2.3
AAS JICP — AES 1C ICP — AES 1.00 0.009 4 0.9
0.994 0.008 6 0.9
1.02 0.009 5 0.9
1.02 0.009 7 1.0
1C 1.00 0.006 9 0.7
. 0.986 0.0150 1.5
2.1 3 FrmEidkegibig 0.995 0.007 1 0.7
<< 1.00 0.005 2 0.5
>>( HJ 168 —2010) A
7 3 303 (n=6)
o Table 3 The determination results of control
sample of 3 methods ( n =6)
1 3 mg/L
Table 1  The detection limit of 3 methods mg/L p/(mg- L") 1% pl(mg-L"")
AAS 1.24 -3.9 1.29 +0.06
1.15 -3.4 1.19 £0.05
AAS 0.01 0.01 0.02 0.003 4.01 1.8 3.94£0.16
ICP - AES 0.001 0.011 0. 006 0.001 . 0.220 4.8 0.210 £0.021
Ic 0.01 0.02 0.02 0.003 ICP - AES 1.30 0.8 1.29 +0.06
1.17 -1.7 1.19 +0.05
3.99 1.3 3.94 +£0.16
1 3 0.218 3.8 0.210 £0.021
ICP = AES 1C 1.31 1.6 1.29 +0.06
AAS ite 1.20 0.8 1.19 £0.05
° 4.04 2.5 3.94x0.16
2.2 3 HAOEHE A 0.224 6.7 0.210 £0.021
1.00 mg/L.
3 12 2, 2.4 3 FPFikimirEni R b
2 3 RSD <5% NN
. ICP - 3
AES RSD <1.0% 1C 90% ~110% 4,
NN : AAS 2.5  ERAESR AT 3
o 6 3
2.3 3 FrFEAEHE LK 5,
. 0 5 (
mg/L . 0 mg/L* . ) 3
t o
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4 3 (n=6)
Table 4 The comparison of recovery rate of 3 methods( n =6)
m/pg m/pg m/pg 1%
AAS 34.0 30.0 62.8 ~64.9 96.0 ~ 103
47.0 30.0 75.4 ~77.9 94.7 ~103
66.0 30.0 94.8 ~97.8 96.0 ~ 106
16.0 30.0 45.5~47.3 98.3 ~104
ICP - AES 30.0 30.0 58.7~61.8 95.7 ~ 106
45.0 30.0 73.1~77.2 93.7 ~107
58.0 30.0 86.5~89.6 95.0 ~ 105
15.0 30.0 44.3 ~46.4 97.7 ~105
IC 32.0 30.0 61.8 ~63.9 99.3 ~ 106
48.0 30.0 77.2 ~80.3 97.3 ~108
62.0 30.0 90.6 ~93.7 95.3 ~ 106
14.0 30.0 44.3 ~46.4 101 ~108
5 (n=6) mg/L
Table 5 The actual sample comparison test results (n =6) mg/L
AAS ICP - AES 1C
1 0.16 0.91 0.65 0.13 0.18 0.90 0.71 0.15 0.21 0.86 0.70 0.16
2 0.41 4.56 1.86 0.60 0.44 4.51 2.10 0.59 0.47 4.64 2.22 0.62
3 0.11 0.18 0.40 0.09 0.12 0.19 0.47 0.10 0.08 0.16 0.37 0.08
4 0.34 0.47 0. 66 0.16 0.30 0.45 0.58 0.15 0.32 0.48 0.62 0.14
5 0.12 0.93 0.82 0.24 0.10 0.86 0.75 0.25 0.12 0.87 0.72 0.27
6 0.08 0.40 0.29 0.09 0.07 0.42 0.26 0.09 0.08 0.37 0.25 0.11
ICP - AES AAS l () AES IC AAS
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. o t =2.
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