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Table 1 Calibration line and detection limit of magnesium and calcium
JLE i3IS LMD LEP Koz H B
Elements Wavelength( nm) Calibration equation Correlation coefficient L.OD (mg/T.)
Mg 518 I1=25.33C +226.54 0.999 0.2
Ca 422 1=6.14C +246.79 0.998 0.8
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h1# 5% ELCAD-AES J5 3 (i | SR FARE il 4 % B 30R BE (586 15 mg/L, 45 30 mg/L) A I
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H = (C,/740.08 + C,/24.31) x 100. 1 (1)

K (1) o H JELL CaCO, /K EEEE , C, Al C, 433 RS ARV EE . H R C S 342k mg/L,

kT k2 550F ELCAD-AES JU 5 () fE6 1, I EDTA J 5 i, X DL B R AR HEAT T 00 6, 25 SR 1)
T2 2 AT, [k K I 1 i A A 25 AR /0N, 3 U B 11 ok K v 5 B 1) R =ik R k0, B K A B
BHRE L /N, BEAh, R AK S K A B AR BT , Z0iF S S 50 il FH A SE 56 %= [ Sk Ak sk T 460, 1 L Ok
ARG BN R 7K BEAK o I st 7 T4 7K, (EL R 2 n A 19 i 28 Sk 3 B s K, i ARG I 2 A 22 1R
T, U i 7K AR B R 2 CRR R R 5 e e, R K AR AR R . PR, S e Y bR KO B AR
AR KRS0V T 1 S A 3 R, B Rs  J5 AH o

%2 ELCAD-AES 5 EDTA J5 i (25 R LA (L) CaCO;5 (mg/L) KIR)
Table 2 Comparison of experimental data of ELCAD-AES and EDTA ( denoted by CaCO,, mg/L)

BER ELCAD-AES fiffi ¥ Hardness (mg/L) 21l

Sample Mg(mg/1.) Ca(mg/1.) ELCAD-AES EDTA Difference
F1 2k 7K Tap water 5.2 22.3 77.1 76.5 0.6
Wb Y B k7K Boiled 1ap water 5.1 21.6 74.9 76.1 -1.2
# R 7K Ground water 28.1 95.4 353.9 355.4 -1.5
kYR 7K Boiled ground water 19.7 29.4 154.5 153.2 1.3
7K Lake water 5.1 20.9 73.2 74.1 -0.9

#1372 7] L, ELCAD-AES Hl EDTA Frill i85 86 & 5 22 AR /I o 7RI 7K A B2 ik % B, EDTA {7
SE Ji A AR PR SR (] S 21 (0, i Fft B8 R 2 T /KRR R & A7 g s EDTA i 7 4 720, B
ELCAD-AES J5 ¥ 54 7l B2 iR 58 5 17330 B T , 3o AT R PN 75 123000 15k bR 7R 45 2R D 22 A R 1Y
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Determination of Water Hardness by Electrolyte Cathode
Atmospheric Glow Discharge Atomic Emission Spectroscopy

XI Xiao-Qin, ZHENG Pei-Chao, WANG Hong-Mei, LI Jian-Quan, HAN Hai-Yan, CHU Yan-Nan”
( Laboratory of Environment Speciroscopy, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Hefei 230031)

Abstract An electrolyte cathode atmospheric glow discharge atomic emission spectroscopy ( ELCAD-AES)
has been developed to determine the hardness of water. By the standard curves of Mg and Ca, the concentra-
tion curves of Mg and Ca measurement were obtained. The limits of detection of Mg and Ca were 0.2 and
0.8 mg/1., respectively. The precision and recovery were experimentally elucidated, which indicated that the
homemade ELCAD-AES system has a good performance. Finally, practical water samples such as tap water,
boiled tap water, ground water, boiled ground water and lake water were analyzed by the method. The resulis
were in agreement with those by the EDTA titration. This demonstrates that ELCAD-AES has the capacity for
on-line determination of water hardness.
Keywords Electrolyte cathode atmospheric glow discharge; Atomic emission spectroscopy; Water hardness;
Calcium; Magnesium
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