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ABSTRACT. The determination of total chlorine residuals in drinking water by flow injection analysis (FIA)
with iodometric UV detection was investigated. The pH of the acid stream, the concentration of the iodide ion,
the length of the mixing and reaction coils, the injection sample size, and flowrate were optimized as parameters
for determining total chlorine residuals by FIA method. Iodide was selectively oxidized to iodine by hypochlorite
at pH 8.3. Ethylenediamine as masking agent for masking interference ions from the sample was given the best
efficency. Calibration curve presented linear range of 0.03-3 mg/L for hypochlorite ion with a correlation
coefficient of 0.999 or better. The detection limit was found to be 0.007 mg/L for hypochlorite ion. Under these
analytical conditions, total chlorine residuals in several tap water sampled in the city of Jeonju were analyzed.
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Fig. 1. Flow injection manifold for determining total chlorine

residuals.
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Fig. 2. Repeatability of total chlorine residuals by FIA
system.
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Fig. 3. Dependence of the hypochlorite ion sensitivity on the
mixing coil(R;) length.
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Fig. 4. Dependence of the hypochlorite ion sensitivity on the
reaction coil (R;) length.
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Fig. 5. Dependence of the hypochlorite ion sensitivity on the
pH of acid stream.
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Fig. 9. Dependence of the injection loop volume on the
hypochlorite ion sensitivity.
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Fig. 10. Dependence of the wavelength on hypochlorite ion

sensitivity.
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Fig. 11. Calibration curve of hypochlorite ion by FIA
system.
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Table 1. Relative intensity of interference ions under optimum
analytical conditions of hypochlorite ion

Interference  Relative*  Interference Relative
ions intensity ions Intensity
oCI- 100 Fe(Il) 3.82
Cr ND Fe(III) 16.33
NH," ND NO,” 0.17
Br ND NOs~ 0.02
105 ND F ND

*Relative intensity: Peak area of interference/peak area of
hypochloritex100

Table 2. Removal efficiency* of interference ions by various
masking agents

FaHA B8t = vt Table 19404 & 5= 9l A
3} o] Fe(l)9} Fe(lly} 3le]Eoldant o] 22| &
Aol 71 2wl EE doegon o&s AlA
3] $tsled 7] F72l 712]-2Al(masking agentsyg
A7Vl 28 AHRES Table 29 e
EDTA, cllel@licto|e}gl(ED)y5- Zd| 0| EA|ZA Fes
7} A | EZ o] o2 Q9= Alsl| Fol3}A]
AEE 313, AAGEE Aol AYS ofF AL
2 Azsle] 7l R AEel.  Tuble 2001419
3= ZRIEA A7t Fell -9 w4 AddHEe F
e VERd ZloE ofe] ¥a F-pe] wHe] ki
gl AA Ego] Z71E A oulsla, 29 F3E
2302 AARA 42 F-tert M AE R
Blo] Eoldaal o)L EDTAZ AHrishd A7} Aol
B3 68%4 % =7} ZhAshs Wk, ED, A o
AR o2 A1 A7t Ael] wlE oF 40~60%
A= 392 WAHe] F7HEN. Fe(s EDE 371}
9L o < 0% =} ZHAFH I 7)E e vl
SAE A7pIS d 10%e0M 115%7HKA] =7} %
7¥sket. 88 Fe(llys AE 71lAllA 27 A
AREE vepliglort, B3] EDs} QlAbo| A o] 24
A71s1E w o 92%e14d] AAEES e
weia] E AL o] Fel) ¥ Fe(lol] 25 <%
338 AAELS JeR) EDE 7lRISAIE AYsia
Blo| Lol Atk o] 23} A|E4Hel FUT k2] EDE
A7lsle] A

o zictololal(ED)e| &Z0l E oCrel Hat
Table 3% EDe| M3t A7igke 2R3 3 3ol
Fold Al o]0 BEZ 1, 5% 10 mgLE A=
& w) EDY] = 0.1914 100 mgl7HA] F7F Al
A 718 o slo|XoldAAl o] 2] = WIE

Table 3. Effect of ethylenediamine (ED) concentration on
hypochlorite

Concentration OCI'(1 ppm) OCI(5 ppm) OCI(10 ppm)

Masking agents Fe(ll)  Fe (Il oCI- ED(mgl) PpPA* RSD PA RSD PA RSD
Without masking agent 100 100 100 0.1 100 0.85 100 005 100 1.10
EDTA -115 25.5 67.9 0.5 120 008 104 022 97 152
Ethylene diamine +70.3 +92.2 -65.0 1 120 084 117 0.15 95 046
Phosphate (monobasic) +9.6 +93.7 -47.8 10 118 255 200 038 132 055
Phosphate (dibasic) —454 +72.3 -46.2 50 119 071 200 033 130 049
Oxalate -9.6 +194 —47.1 100 122 083 201 005 132 038

*+Symbol mean the positive or negative effect of removal
efficiency.

1999, Vol. 43, No. 4

*PA : relative peak area to peak area for 0.1 mg/L of ED con-
centration.
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Table 4. Concentration distribution of total chlorine resi-duals
in tap water of Jeonju area

Total chlorine residuals (mg/L)

Sampling sites -
Without ED Add ED

Daeseong-dong 0.69 0.57
Dongseohak-dong 291 1.65
Wansan-dong 2.80 1.49
Junghwasan-dong 2.92 1.72
Keumam-dong 0.28 022
Inhu-dong 0.61 0.50
Wooa-dong 0.96 0.84
Hoseong-dong 0.80 0.67
Seosin-dong 1.56 0.59

sfelr gt} slo] Fofd Al o] 29 F=7} 1 mg/Lel
AME EDEE7} 0.5 mg/l ool E d9A3 =S
el x, slolEoldaAt o] & F%7} 5 mg/L Y
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o|o} ZE2- A= Ay F Flo|Loladl o] BT
£ ol Fed) ¥ Fe(DE 299 At 25 5
o) Eold Al o] & A9 24} glo] FAHY 4= gl
o= AE ugid webd g o4 F sl
olgaAt o2 ZAAol= EDS 10 mg/LolA} AR
2 EFEo] sl EA .

BHARO2 HE. AFA] =] A9 J5E A
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shadet.  Ble]Eold At o] 2R A glof s
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olopil g Arletar UFn|FIOE IR 4 °Colslo]l
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TAEE, ks, T3 9 M 7% EDE
71t 7] Axe A7} 3o 50%8 = vt 7
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S 220NAM Fe(e} Fe(De] WA} 24 e}
W AR A7 Auks e AFA] 2Y9e] A
T F 3 AF 92%ES 022~1.72 mylLe] HYES
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4 =B

E AYLE 355 EHEAP] 95t dlo]xo}
AaAb o] 2] Al X oy 71X AR
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2 Al EE5FY Al2EE 7E3I8E o)E 8
7A gl ML, Sle|EoldAAl o] SA3)
7] $13F FIAAAHES] A EMzogr E3 g
whe-F ol Zbzt 10cme} 3melga, BAky g
849 pH:= 83, K19 =& 03M, s 2
20~30°C, ¥F&- 849 f<4-2 0.3 ml/min, A&
FUFE 300pelKet. oljgt 2R FAE 314
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$ W Fe(ll), Fell), NO;, NO;, ClO; 52 o]2o]
WEE Yo7, 71 Wello] & Fe(ll), Fe(lllol
A=t FeD), Fe(l)®] Wall= EDE #71s}e] A3}
A3, ABE AT do] REFAN T FUAZ g
EDE A713le BAIT). slo| Eoldant o] 28] A
Z3A = Az A3 3 Hols dR sl
0007 mglL2. FA= e, AAFAHL A
r=0.99962.2 nj-$- £ A FAE It

o3t Z7sleA AFA] HE A9 A F 3}
o ZotdAAl o] 9] FxE 53 Ax} EDo &%
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