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Simultaneous Determination of Calcium and Magnesitm in Groundwater
Samples by Ion Chromatography

ZHANG Zhuo' , SHAO Chao-ying”* , WEN Xiao-hua' , HE Zhong-fa'
(1. Shanghai Supervision and Inspection Center for Resources and Environment,
Ministry of Land and Resources, Shanghai 200072, China;
2. College of Chemistry, Chemical Engineering and Biotechnology, Shanghai 201620, China)

Abstract: A method for simultaneous determination of calcium, magnesium and other alkali metal ions in
groundwater samples has been perfected by using ion chromatography with IonPac CS12A separation column and
16.8 mmol/L of HCI as eluent. The detection limits (30) of the method were 1.5 pg/L and 0. 89 wg/L with
linear ranges of 0 ~500 mg/L. and 0 ~250 mg/L for calcium and magnesium, respectively. The reliability of the
method was tested by determination of calcium, magnesium and other alkali metal ions in standard samples. The
results were satisfactory with precision of 0. 19% ~1.89% RSD (n =8). No remarkable matrix effect and
interference were observed in analysis of the practical samples with the different dilutions. The method is
sensitive, rapid, accurate and suitable for the determination of calcium, magnesium and other alkali metal ions
in groundwater samples.
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KPR :16. 8 mmol/L HCL, B 1.4 mL ¢ HCI
(PERs) MR 1 L35, 2 ARG %M.

FHA W :34. 3 mmol/L Y HBE S S A B I L
IS0 g 250 o/ L DU L SR BR IR MM FE 22 4 L,
s N WER - S8
1.3 brtfieh Zerty 2 bl
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PRI W, S8 5 B M B 2 & Ca 10,2050, 100
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Fig.1 lon chromatogram of Li, Na, K, Mg and Ca

1—Li(2.060 min) ; 2—Na(2.427 min) ; 3—K(3.373 min) ;
4—Mg(5.687 min) ; 5—Ca(7.040 min) ,

2.2 MR AR

TERT I @35 5357 45 T, X Ca® " ¥R 2 10,
20,50 ,100,300 ,500 mg/L, Mg” " ¥ J& &y 5.10 .25 .
50,150 250 mg/L 1) Ca Mg i & b5 1050 5 E
FrriE. 21 451010, Ca Mg ARl e 7E 42 58
A VL I N B T R IR ME R AR ERPEAR G &R
Bk E) 0.9999, DIFEFUAE H 8 YFATINERY 3
FE bRl 22 11515 3] Ca Mg (A i BR2351024 1. 50
ng/L K% 0.89 weg/L, Wik BA B I RBUE .

F 1 Ca’ FI M PR e A 2 20 B A FR
Table 1

Retention times, linear correlation coefficients and

detection limits for Ca”* and Mg**

(BRI ikt
‘ et XM -
tr/min Ly (pg-L77)
Ca®*  7.040 y =0.082x -0.074 0.9999 1.50
Mg?*  5.687 y=0.128x -0.025 0.9999 0.89
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AR EE I Ca Mg LR SR /K FEAR 50 20 Wb
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R LVEE R IR 2, 3 FPASFEIVREE Y Ca Mg bRifEre
Al ERLYCIN R 45 R AR 15222 <5. 70% ,8 IR EE 2 I
ERMAXTBRHENR 22 (RSD) 24 0. 19% ~1.89% , i
TN A R VRS B RN () P A o

T 3 PR VA i AT AN [ TR B8 P A 36
BT AT 7K i 4w A 4 3
RN A, SE % r Y Ca, Mg b ofE 1 TR
GBW (E) 080411A F #E ¥4 W 1) i BE % W, 10.0
20.0 mg/L Mg #7E i GBW (E) 080410A #7;
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Table 2 Analytical results of Ca and Mg in standard

samples and precision tests of the method

py/(mg+L7")
BT RSD/%
PRl SRR E THE

Catt 50 50.11 50.25 50.19 50.40 50.26 0.8
. 50.33  50.36  50.05 50.43 ' '

80.46 80.31 80.69 80.23
a?t 4 .1
ta 80 80.47 80.60 80.55 80.58 8049 0.19

Catt 100 100.21  100.98 100.28 100.13 100.62 0.79
a 101.07 100.98 101.10 100.23 ' '

N 10.08 10.13  9.994 10.08
Mg** 10.0 10.19  1.89
10.07 10.36 10.26 10.57

M2t 20.0 20.27 20.32 20.25 20.36 20,29 027
& ' 20.34 20.34 20.20 20.28 ' '

N 40.06  40.10 39.92 40.00
Mg**  40.0 39.87  0.83
39.71 39.12  40.01 40.09

%3 ARG E SehR R
Table 3 Analytical results of ions in groundwater samples
with the different dilution factors

sy PICOT)/ TR py/(mg - L7

=2 S

(mg-L7h) fEC L+ Nt KT Mgt ca?t
ND  3041.94 100.36 252.23 44.53

16 ND 3045.23 99.92 251.52 44.39

! 1268 ND  3042.70 100.86 237.42 44.16
4 ND  3042.78 100.18 237.39 44.06

ND 3985.71 64.44 537.63 369.37

16 ND 4015.67 65.01 539.36 366.11

2 o8 ND 4084.78 64.07 575.18 408.15
: ND 4108.56 63.60 580.98 410.71

ND  6454.33 102.43 841.40 627.52

3 461 o ND  6496.05 102.54 842.28 629.16
ND  6460.65 100.38 845.72 672.88

: ND  6402.52 98.43 836.83 666.41

ND  2105.30 16.59 257.12 621.04

10 ND 2105.15 16.48 256.36 616.66

! 37 A ND  2073.71 15.31 253.94 606.52

ND  2073.03 15.20 253.99 607.08
O ND FoRARA i, TR,
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Table 4  Analytical results of ions in practical groundwater

samples
IKEE pi/(mg+ L1
21k Li* Na* K* Mg?* Ca’*
1 ND 9.07 1.54 7.70 37.94
2 ND 107.41 36.54 38.78 88.21
3 ND 344.07 8.91 78.68 220. 86
4 ND 14.98 10. 60 9.16 44.35
5 ND 83.36 26.05 48.65 113.99
6 ND 29. 81 3.44 11.94 41.41
7 0.037 66. 87 17.23 13.87 84.55
8 ND 233.35 30.67 42.99 62.59
9 ND 182.00 10.37 37.05 75.56
10 ND 1493.28 22.14 144.20 437.46
11 ND 108.20 26.32 83.97 121.84
12 ND 381.85 13.21 27.41 47.36
13 ND 2105.23 9.26 253.97 606. 80
14 ND 109.72 3.29 16.60 35.78
15 ND 129.40 2.00 11.12 40.88
16 ND 36.26 9.93 13.86 49. 86
4 4k
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