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Abstract: A method for detecting chlorine dioxide in drinking water was developed by the moditied iodometric
titration. This method requires prior removal of interfering chemicals such as chlorine and/or other oxidants: the
N

chromatography-conductivity detection. Stabilized chlorine dioxide that is commercially availuble contained only

interterents are removed by purging. Chlorite and chlorate were successfully quantified by the ion

traces of chlorine dioxide (0.01-0.09%). In reality, its main component is chlorite.
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Table 1. IC conditions for the quantification of CI', CIOy
and ClO;'

Parameter Condition
Model Sykam Chromatography System
Detector Conductivity Detector S 1121
Pump HPLC Pump S1121
Suppressor 54260 A Suppressor Module
Column Ion Pac AS9-SC 250 X 4 mm
Eluent 0.5 mM NaHCO; + 0.6 mM Na,CO;4
Flow rate 1.5 ml /min
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Table 2. Reaction equations and pH conditions of oxidants with iodide

R Ab3}A| &4 pH o] 32 2}
0 Clo, 2C10, +2& = L, + 2CI0; 7 1
® cio, 2CI0; + 101 + 8H* = 51, + 2CT +4H,0 20l 5
® Cl, CL+2I = +2Cr <01 2
@ Clo; CIO; +4I' +4H* = 2L, + CI'+ 2H,0 2,<0.1 :
® Cl0s ClOy + 61 + 6H* — 3L, + CI' + 3H,0 ’<0.1 6
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Table 3. Cl1O; contents in NaClO, solution by methode 1 and 2

AARCIO; TE  1F AT 25 A
i 5% 0.003% 5.10%
1% 0.009% 1.06%
0.1% 0.002% 0.10%
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Fig. 1, IC Chromatogram of CI' (2.4 min), C1O; (5.9 min) and
ClOs" (13.5 min) in water.
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Table 4. CIO, contents in various products (N=5, mean)

A - 285

Zrez o 4 9l AL ClIOE AA% ¥ CloY &
=7} ujgko g A&=q] F7ie) AFE Bel: Qo=
Ao}, o] qkAizlol Akl Sof WollA ClO2) o}
2 ol &E7) MY 23 ZoE Halg,
FlelM ARER Sl 2 3R] QR ol
A4 F4 Cr, ClOz, Cl09] e 2=Akslien o
A7 Table 64 A3} Fg. 3o0e 2+ 3japd
olE RS Tl =AISIH. 74 b Clog9
PHEEE 54-10%2] HAS Hol2 o= Clos] +
EIHAE 0.7-6.7%2) FFEES o1 o}

3JApg YY cs KD ID SY YS HI
o] Ab2} A4 3} (%) 0.02 0.06 0.03 0.06 0.09 0.01 0.08
Table 5. ClO, contents in various products before and after N, purging
, (unit=%, N=5)
. N, gas purging 2] AA gk (C10, 5= )*
947 puging el A% L 828 PUETS G2
z7] Thr ¥ 24hr ¥}2] 48hr W3]
CS 0.154 (0.056) 0.098 (0.000) 0.098 (0.000) 0.124 (0.026) *°- 0.124(0.026)
SY 0.172 (0.094) 0.078 (0.000) 0.076 (0.000) 0.098 (0.020) - 0.098 (0.020)
HI 0.156 (0.080) - 0.076 (0.000) 0.072 (0.000) 0.092 (0.016) 0.092 (0.016)
L-DK 0.220 (0.005) 0.215 (0.000) 0.240 (0.025) 0.220 (0.005) 0.240 (0.025)
} Table 6. CI', ClO;, ClOy contents in various broducts
014 o (N=5; unit=%)
0.12 .
o e - R € (g cr ClOy
oo — ID 5866+ 0.112 1324 %0078 6.192 + 0.297
§°-°‘ KD 6.508 £ 0.078 1.254 £+ 0.058 6.082 % 0.242
004 SY 5426 £ 0073 1204 = 0050 6718 £ 0.216
oo YY 6758 £0.109 0.830 £ 0035 4056 £ 0.127
’ 71 N anne DK  8.126 0398 0.802 £ 0011 0.746 £ 0.054
Fig. 2. Titration result in a product before and after 20 min N, EZ 9958 £ 0068 0470 £ 0.007 0858 + 0.016
purging.
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R 60% o 5
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WHE Uehich, B e 271 39 F 424 8 e -
ol et oA AR Ao ZAale o} dael .
HAE YehT odek 910 2 55 Az WE '
ZEoln 2ahE9lE 8% o[WiE Relx et o] 34 T e s w &
Product Name )

Fig. 3. CI', ClOy, CIO;™ contents in various stabilized chlorine
dioxide solutions.
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