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Abstract: In acidic sodium acetate-HCI buffer solution containing KI, chlorine may oxidize I" to form I,, and
then I, reacts with excess I" to I3, which combines with cationic surfactans including tetradecyldimethyl ben-
zylammonium chloride(TDMBA), tetradecylpyridinium bromide(TPB), cetyltrimethylammonium bro-
mide(CTMAB) and tetrabutylammonium iodide(TBAI), respectively, to form association particles, which
give resonance scattering(RS) effect at 467 nm. The RS intensity at 467 nm of the TDMBA, TPB, CTMAB
and TBAI association particles systems is linear to chlorine concentration over the range of 0.008~
1.24pg/mL, 0.029~1.79pug/mL, 0.083~2.22pug/mL and 0.091~3.06pg/mL Cl,, respectively, with detection
limits of 0.0032pg /mL, 0.0081png /mL, 0.073pg/ mL and 0.012pg /mL Cl,, respectively. Based on this, a new,
simple and sensitive analysis method for the determination of chlorine in water was developed. In the four
systems, the TDMBA system possesses good stability and high sensitivity. The proposed method has been
applied to the analysis of chlorine in water, with satisfactory results which is in agreement with that of the
methyl orange (MO) spectrophotometry.
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Figure 1. RS spectra of TDMBA system
B 1. TDMBA {£ FR Ky IR A5 e itk
a:pH 5.20-3.2x10 mol/L KI-2.0x10*mol/L TDMBA
b: a-0.298pg/mL Cl,; c:a-0.596pg/mL Cl,; d: a-0.894pg/mL Cl,
(OR=3, S=2)
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Figure 2. Effect of pH
& 2. pH ERRIE

a: 3.2x10™ mol/L KI- 0.894pug/ mL C1,-2.0x10° mol/L TDMBA,
OR=3, S=2

b: 4.0x10° mol/L KI-1.49pg/mL Cl- 1.0x10* mol/L TBP,
OR=3, S=2

¢: 4.0x107 mol/L KI- 1.192pg/mL Cl,-2.0x10"° mol/L. CTMBA,
OR=4, S=2

d:2.0x10” mol/L KI-2.016pg/MI CL,-3.0x10 mol/L TBAI,

OR=3, S=2
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Table 1. Analytical features of CS RS methods for Cl,
% 1. BHEFREFER RS PZE C1. B2 HTHFE

S (e . U R
P R MR RE .
R . = Hﬁﬁ{. Linear HAR iﬁ ' Detection
Svstem Linear equation range( Correlation Jimit (ug/
s
Y C(pg /mL) gelng coefficient He
/mL) mL)
TDMBA AT=43.47C+1.21  0.008-1. 24 0.9963 0. 0032
TPB AT=46.44C-3.21  0.029-1.79 0.9976 0. 0081
CTMAB AT=24.61C-2.42 0.083-2.22 0.9915 0.073
TBAT AT=37.34C-1.38 0.091-3.06 0.9972 0.012
TDMBA AT=43.47C+1.21  0.008-1. 24 0.9963 0.0032
TPB AT=46.44C-3.21 0.029-1.79 0.9976 0. 0081
CTMAB AT=24.61C-2.42  0.083-2.22 0.9915 0.073

3.7 XEMRIIFIE

TSI T, BT AR O AR R . Y
CL, VR E N 0. 870 u g/mL, XTI ZEAE +10%2 A I,
10000 £% NH,* . SO, K. Ca*". Ba’". Mg*". Zn*".
Mn?**, 8000 %R %, 5000 £ NOy« FEE, FrigRii.
3500 1% C,04%, 2500 f% ClO5, 800 1% F-, PO, 500

Table 2. Analytical results of Cl, in samples
%2 HRDFER

- T ek
B MAE Means  RSD (

”l” found value %) lﬁg
sample - ’
P (ng ml") oo

(ngml™) n=5)

1 0.132,0.133,0.131,0.128,0.131 0.131 1.4 0.130
2 0.360,0.358,0.364,0.370,0.372 0.365 1.7 0.358
3 0.567,0.580,0.570,0.560,0.576 0.571 1.4 0.590
4 0.712,0.701,0.731,0.720,0.740 0.721 2.1 0.730
5 0.940,0.924,0.910,0.921,0.958 0.931 2.0 0.945
3
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