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Abstract : Ion chromatography was applied to determine iodide remained in sulfuric acid aqueous solution
after adsorption procedure. lodide was determined in 0.25 M, 0.5 M and 1 M sulfuric acid solution on time
variation. Because sulfuric acid in solution plays as an oxidizer, the concentration of iodide decreased with
ncreasing concentration of sulfuric acid. lnereafter, suffuric acid was neutralized with sodium” hydroxiae.
Good linearity(r=0.99999) was obtained at the range of 0 - 20 mg/L I' in 0.5 M sodium sulfate matrix.
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ABollE 825 goje3} Hlmste wj Hae) gt
o] (5010 THsEo] gy W) A7) AxE AS
7)(conductivity detector)E AH83H= WHe Bilss)
B o] RQE S0l My ALE A2l 7
=7} Bt 2B g il Bwst du g
L5 gojRole AT} BL FFuAS Ny =
AL F Y& AAA #E7)7F w88tk A9H o
ol tisl F5E7t B gaol(C) SedT} 29
A F4%-%47)(UV-absorption spectrophotometer)S A&
o] ulgkEa) o] Fake] giolo] Egso U
£ Z v]ge goleg HEY AP AFEo] £
FEAG. BF groleg Seldo A8 0.1
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LE gol2g ME A7) EFHHoT B, A2
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2.1. 217|

o] ARFEIYZE J|S7HE, AN F57
Z7|(TSP UV 100002 A% 45000 A]2E)(Dionex)&
AR89 o, AS4A-SC(4%X250 mm, 20 peq/column,
Dionex) #2]ZE 3} AG4A(4 %50 mm, Dionex) B3 Z
HE AHsIAem AlE 5918 Hsample loop) 50 u
L oz, &2 3845 | mLymin. otk 7
A58 AHY3r) sl ACl(advanded computer
interface)2} personal computerg o]-8-3}%{ch.

2.2 Al R 221y

825 Fo]2 EFEHL potassium iodide (>99%,
Aldrichh & AHE3st 1,000 mg/l =57} HA ZA3
Z 343l AME-8lc). Sulfuric acid (98%, Avondale
Laboratories)9} sodium sulfate (>99%, Merck)& 2184
o o wjAz ALYt AR F 9 sulfuric acidE
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%3371 913l sodium hydroxide (>96%, Junsei)E A}
&9t 0= Fol2e W do os) 23}5)7|
HAFEZ g AW BFEY 8§79 Yol YA B
BsH = sulfuric acid v F-gALe 2 e A
43t B@3YI sodium sulfate v ALY ZHa &
2]¥ H Z4) HDPE(amber high density polyethylene)
WE AHESle] i oy 29= Lol ¥FE
SNgl)E AYDY ZASS ALg-3sict

£8]4e 0.1 M sodium sulfate - 5 mM sodium
phosphate buffer(pH 6.7)& A}83}99c;. RE AJeke
S ARt o, Millipore system@ 3§ 1
T FH5(18 MYE A3l

3. dA ¥ 1@

3.1. 0|2 JR20lEJH= =H

Table 19] 825 $0]&-8 AHF3}7| % o] a2
shEadzel 2A2 JeRY. egde soc
o128 WE Ak RelEr] 98 fole wEs
o] 22 AS4A-SC(20 peq/ column, Dionex)& A3}
Aok &Ede AR F9 ulEQ sulfated} sulfuric
acid®] 9%E 183t 0.1 M sodium sulfate - 5 mM
sodium phosphate buffer(pH 6.7)2] £%& ARR-3t4ch

Table 1. Chromatographic condition for the determination
of iodide in sulfuric acid aqueous solution

System : Dionex series 4500i

Analytical column : AS4A-SC (4 X 250 mm, 20 reqf
column, Dionex)

Guard column : AG4A (4 X 50 mm, Dionex)

Eluant : 0.1 M Na;80; - 5 mM sodium phosphate
buffer (pH 6.7)

1.0 mL/min.

Sample loop : 50 uL

Detector : UV absorption spectrophotometer (226 nm)

Folw rate :

A&7l A8 o sulfate’} 3025 M - 1 M)
22 A=l Jonz sulfate 77t A g 2
o EFERVNE AT Fig 19 A% sleln
e iodide?} AE Fol wiAZT =AY sulfuric
acid, sodium sulfate 12]1 AYPAZ Zo) WAHLY 7}
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4ol JE NaHSO.9] A9 F42HEYE v
Jrt. lodide(1 mg/L)e 226 nmolX Hu) F49ag
YehlEg 226 nmE 89= AEwgew A4y
t}. Sulfuric acid(! M)$} sodium sulfate(] M)= 200
mEt 2 #e A FRM B FrEsh o
e AL 4 £ AU sodium hydrogen sulfate
025 M) 9] vind F5Ert A GER.

OAS-!:
1

044): — {1 mg/L)
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Fig 1. UV absorption spectra of iodide, sulfuric acid,
sodium sulfate, and sodium hydrogen sulfate.
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Fig 2. Decrease of [I7(1 mg/L) with the time and the
concentration of sulfuric acid.
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WA WELT FASI Table 20] UEMATE Table
2014 B upe} o] Fito] Hoi9)A ¥ TR
79 805 Fol& AN 424]700] FHHsteix
2+481A esith whde) 0.1 M sulfuric acid solution
9 82= Fol22 A £ 1MNIANE ZAEA
oo} 17A7F Folle ¢ 5%7F 7ASIHT 4247
Fo= oF 13%7F a3k 025 M 3 F9 89
E Fol& 1A Fo o} 5%7F #Fasgn 17413
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UEREO M, 17TAIZE Fo] o 22%, 42417 o ¢
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Atehe £0FEH Zadte @il veidn 58 ¥
of oF 9%, 1A17F Fof <k 27%, 17AF Folle oF
54% #AEHY 2B FAFLAG AMEEY 8
2= fol2 FAHYS T A9 01 M 9 F
2 B33 A AR = AT o H¥8-33S
PRA L& 35l 025 M ool RS AN
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© QUIAeg FEATIE o] aFEHYh

Table 2. Peak areas of iodide(l mg/l) as a function of
sulfuric acid concentrations and time variation

Time Concentration of sulfuric acid

(hour) oM 0tM 025M OS5 M 1M
0.1 100 100 99 99 91
1 101 100 95 96 73
17 9 95 91 78 46
42 100 87 82 64 34

Chromatographic condition is same as in Table 1.
The values are percentage normalized to the value for 0.1
hour in 0 M sulfuric acid

3.3. E80i o8t 2= ROI2Q ok}

05 M #ie FAUEgeR ST F ARt
o m ge= Fol( mglyE Y dHE
Table 3o} UElT} 64A)7F0] Aoz g0= &
ol 9| WANA o] FashA] F2 HoR Mol F3Y
oM gox Folo] mie HFFE AE HFAY
T A

84 Fol| sodium sulfate WHF=7F FIHET
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82E Fo]29 37} YoA Hagolrt Relxe
BHE BAoY A3 WAHE HakA] FATKTable 4).
aEg AIAHE ZY3}E sodium sulfate ) A%F
=9 G flol K= Sl & AP 5 U

Table 3. Peak area of I in nutralized sulfate solution
(0.5 M Na,;SO,) on time variation

I' (1 mg/L) in 0.5 M Na,;SO,

Time
(hour) Retention time Peak area Peak height
(min.) (X 10% (X 10%
0 5.17 1.92 1.30
16 5.33 1.91 1.25
40 5.70 194 1.28
64 5.35 1.91 1.31
X 5.39 1.92x10° 1.28%10*
S 022 1,664 294
RSD(%) 4.15 0.87 2.29

X: average, S : standard deviation
RSD(%) : relative standard deviation
Chromatographic condition is same as in Table 1.

Table 4. Retention time, peak area, and peak height of
I' on Na;SO4 matrix concentrations

I' (1 mgl)
NaaSOs o ention time Peak area Peak beight
concentration (M) )
(min.) (X10)  (x10%
0 543 1.90 1.44
0.1 5.40 1.92 1.41
025 537 1.95 1.31
05 5.37 1.93 1.28
1 5.37 1.91 1.25
X 5.39 192x10° 134 10*
S 0.027 1,847 830
RSD(%) 0.50 0.96 6.21
X : average, S : standard deviation

RSD(%) : relative standard deviation
Chromatographic condition : same as in Table 1.

3.4. %Y 39 K= |0I29 HHJ[M
Xigdod

0.1 M Na,SO; - 5 mM sodium phosphate buffer(pH

6.7) £F 8elde A8 2= Fol& HFEY

© - 20 mglL)e] AAFAE FAHEAHFig. 3). Fig.
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3994 Beulel go] FRF U ks 2=
o] & EF-gAo] XY A srelative linear coefficient)
£ 0999990|91 0™ 0.5 M NaSO, 48 Zo] ¥
5ol v AL Fol& EFE &9 HINBAS o
Al 0999992 0.5 M NSO, v A3} Fu&lA =H3
AR FEEAAA W F& AHAL Jgdn
EF FRF 59 825 g0l &3 WAEH 05 M
sulfate v}d 9 20E $o]& =4 WHo] A &
ABPeER 895 gol2g s A% Ao
g s 0 o] fle $F51E AT Uk

5 4
B in HO

44 —— R =0.99999
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----- R = 0.99999
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Fig 3. Calibration curve for I' in HyO and 05 M
Na;SO; matrix, respectively. Chromatographic
condition : same as in Table 1.

Table 5. Reproducibility of peak area and peak height
for I in 0.25 M Na;SO; matrix

I (1 mglL)
No. Retention time  Peak area  Peak height
(min,) (X 10°) (X104

1 5.10 1.98 1.40
2 507 198 1.42
3 5.10 198 1.51
4 5.10 197 1.51
5 5.10 1.98 1.49
6 5.10 1.98 1.46
7 5.10 1.98 143
8 5.13 1.96 1.49
9 5.10 1.98 1.42
10 5.10 198 1.41

X 5.10 198x10°  145x10°
S 0.014 725 428
RSD(%) 028 0.37 2.95

X : average, S : standard deviation
RSD(%) : relative standard deviation
Chromatographic condition : same as in Table 1.
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Table 59 o]l & ABPIEHojAM 8T Fo]
(1 mgl) A& HAY L Yepdch o] ABnlED
PYEZE AT F F 108 TH2Z 80F Fol2
& ZA3YE W 9FE ALY FHEFHUIRSD)E
028%, TaBH] ANEFHAE 037%F ABA
o F& FAYE Ik

Fig. 4= §&4¥o] ¥4 025 M H,S0, &8¢ 2
3 NaOH g0z F3AZ Fof o] ARrIETZ
Z2 233 Ayo|tt. Yol Hole ¥ e FIA
7 kol ZobM A7) MAE) of og Holn
895 £o|2(02 mgL)2 oY A& glo] 558
A AEEUt

17 (0.2 mg/L)

Intensity (mV)

0 2 4 6 ) 8
Retention time {min.)

Fig 4. Chromatogram of iodide in sample solution.
Chromatographic condition : same as in Table 1.

4.3 B

o] AZrEIRIAE o]&3to Fvjd F9f &
LE Fol2& AP S AU FAME

59 JAErl AEFE Q0T go|Lo] MEA 4
giElo] ZHhdle BAHE A%tk 8= goley A
& 947 98] NaOHE AMg3ted g4h8 3 A7
ol F3lo o8 HAE 1%9 NaSOe= 82T £9
2R FIE 1A FUrh

3¢ 05 M NaSO: iAo 8= Fojg
FEEA7E 0 - 20 myl FelM FL& FHDA
(r=0.99999)& JEPSITE olif HEFHAIE 5 ug/L o]
A1, FREZHAHRSD)E 037 % oYK mg/L).
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