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Determination of Pb (II) in drinking water by luminol-1,
10-phenanthroline-H,0O, chemiluminescence system

ZHOU Min, TENG Jiu-wei, YAN Ting, TANG Shu-ze

(Department of Food Science and Engineering, Jinan University, Guangzhou 510632, China)

Abstract: Catalytic reaction of luminol-phenanthroline-H,O, chemiluminescence by Pb( ) was tested by combining
flowing-injection and chemiluminescence. Through the single factor experiment about the concentration of luminous,
hydrogen peroxide, 1, 10-phenanthroline, the pH value of Pb solution and buffer solutions, the initial was selected and the
best condition was designated through orthogonal test. The results showed that Pb () enhanced the chemiluminescence
intensity of luminol-1,10-phenanthroline-H,0,, and the stimulation of Pb( ) had a positive correlation with its
concentration in drinking water when its concentration ranged from 1.0x107" g/mL to 1.0 x107 g/mL. It proved to be a
rapid method to determine the sudden change of Pb () in drinking water and to carry out the goalas an early alarming of

emergency contamination of Pb ().
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Fig. 1 Schematic flowchart of FI chemiluminescence system for determination of Pb(1I) solution
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Fig.2 Luminous intensity of chemiluminescence system under different

luminol concentration
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Fig.3 Luminous intensity of chemiluminescence system under different

hydrogen peroxide concentration
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Fig.5 Luminous intensity of chemiluminescence system under different

pH value of Pb solution
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Table 1 Test results from orthogonal array design
A B C D E
1 3.0x10™ 0.8 1.0x107° 3.5 11.0 2636.0
2 3.0x107 0.9 1.5x107° 3.0 11.5 29429
3 3.0x107* 1.0 2.0x107 2.5 12.0 10238.1
4 5.0x10™ 0.8 1.0x107° 3.0 11.5 60512
5 5.0x10™ 0.9 1.5x107 2.5 12.0 14 710.6
6 5.0x10™ 1.0 2.0x107° 3.5 11.0 7462.1
7 7.0x107* 0.8 1.5x107° 3.5 12.0 15245.0
8 7.0x10™ 0.9 2.0x107° 3.0 11.0 7861.6
9 7.0x107 1.0 1.0x107° 2.5 11.5 4739.0
10 3.0x107* 0.8 2.0x107 2.5 11.5 206.0
11 3.0x10™ 0.9 1.0x107 3.5 12.0 9119.1
12 3.0x10™ 1.0 1.5x107 3.0 11.0 807.0
13 5.0x107* 0.8 1.5x107° 2.5 11.0 348.2
14 5.0x10™ 0.9 2.0x107° 3.5 115 9106.5
15 5.0x10™ 1.0 1.0x107 3.0 12.0 9813.3
16 7.0x107 0.8 2.0x107° 3.0 12.0 14 051.5
17 7.0x107* 0.9 1.0x107° 2.5 11.0 2832.0
18 7.0x107 3.0 1.5x107 3.5 115 11194.3
K, 4324.850 6 422.983 5865.100 9127.167 3657.817
K, 7915317 7762117 7 541.333 6921.250 5 706.650
Ks 9320.567 7375.633 8 154.300 5512317 12 196.267
4995717 1339.134 2289.200 3614.850 8 538.450
A (mol/L) B H,0, (mol/L) C 7 (mol/L) D pH E pH

®2 EXABERMAESN

Table 2 Analysis of variance for the orthogonal test

F
2 79 646 726.920 1.407
2 5700 378.948 0.075
w 2 16 851 845.920 0.221
pH 2 39 836 604.000 0.524
pH 2 380471 497.800 3.133
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Table 3 Linear range and regression equation of the calibration (1] 1985—2005
curves of Pb(1II) [J]
Pb(1I) R? 2008 6(2) 79-84
/(mg-mL ™) [2] GB/T 5009.12—2003 [S]
0.000 1~0.001 y=190.35x+81.282 0.993 6
0.002 0~0.010 y=56.139x+10.293 0.993 5 [3] N
M 1986 12(2)
Pb(1l) 135-138
1.0x107" g/mL 1000 K" Na' [4]
Mg2+ NO> Mn2t Fer* 7Zn2* Ag+ 1 1996
cdt ot 24(8) 957-960
[S] ZougaghM Vereda Alonso E Cano Pavon J M Automatic
on line preconcentration and determination of lead in water
by ICP-AES using a TS-microcolumn [J] Talanta 2004
Ca®* Mg'" AP" Fe* 27(3) 503-510
[6]
J 2007(5) 102-105
EDTA( ) 1] 5)
2+ 2+ (7]
Cu” Zn
M 2003 24(8)
2.8 HRHTERREKRE 102-104
[8] Luminol-H,0,
€4 [ 2003 9(1) 25-27
Pb(II) [9]
F4 BERAS P (1D EBUELER (n=5) L] 19992)  26-28
Table 4 Content of Pb (II) in tested samples (n=>5) [10]
Po(1l) " [J] 1998 26(2)
AgmL)  AgmL™ 219-221
1.00x1077  0.94x1077 94
x107~7 x107~7 L e .
1.00x10 1.07x10 107 %”{%%iﬂ- 3’?;,\@5(
Pb(1I) EL R HRE
Pb (1) 1.0x1077g/mL

94%



