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Fig. 1 Schematic diagram of the coulometric titration system
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(Fig. 1), ZEBOF AT ) ¥ 2Bz GEAICMR
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Fig. 2 Stability of concentrations of ca. 0.5 mol kg '
sodium thiosulfate solution prepared from Millipore
Milli-Q Element water(Q) or its freshly-boiled and
cooled water (@)
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BLULEBOKE, 2OKE2BICEBLTHINL2KkEH
WTHER LW IRE OREE & I L 72 R % Fig. 2
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CHEBENMACERMEE L, MMoBELE, ANER
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Fig. 3 Short-term stability of concentrations of ca. 0.5
mol kg~ ' sodium thiosulfate solution stored in a Teflon
bottle
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Fig. 4 Effect of initial concentrations of ca. 0.1 (,
0.5 (@) and 1.0 mol kg_l (M) sodium thiosulfate solu-
tions stored in Teflon bottles on its long-term stability
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T, WEMGE» SR 12 ABORELIIE0.05
mmol kg ' PAPICINE b, BEICLHEVEFRO LML
Moz, L2L, 1.0molkg "W TIE, REFRMIEL
BBIZONTFAREA 4+ Y OFRIIKRELRD, RED
ERABHLN. 2T, BRI T HEA ) T LOME
WEIiE, FoREA ) 7 2B ORIE & GO KR
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Fig. 5 Effect of container materials on the stability of
concentrations of ca. 0.5 mol 1<g71 sodium thiosulfate
solution

O: Borosilicate glass bottle ; & : Low-density polyeth-
ylene bottle; ll: High-density polyethylene bottle; L &
Polypropylene bottle ; @: Teflon bottle

REEL, BEVE L PORERR 0.5 mol kg | F AR
FrUTABHe AT LU

32 FAHEF MUY LBROEEREM DK
—IRIZ, BROGEEICEEY KT FERIIREREHD
MEPEZONLDOT, FHHEEF ) 7 ABRICOWT
12EBICh7 ) RERRICL A RERRBRE T 72, #
BRBELT, AT AMHAIA (BF 2 )75 A8,
KEEXR)ZF LY (Rartel B), BEERYFL v
(NALGENE #), K1 7o ¥l > (NALGENE#), 77
o~ (FEP, NALGENE #) ¢ 500 mL #i 33O
NLF LWL DEMHEL. 79 AERFITKEK, KTB
W, WO+ ZHEALTCIADEREL, KTHRE
L7z, 79 AF v 7 BaEKEK, KTHREE, HER
(1+3) ##W-LC1IAMEREL, K, EBQ+D ©
JETE 3 X, KTHELZ. $05molkg ' F A Hilk I b
1) 7 AR 500 mL % S 7oA, WL CEIRTH
DY 5 R WERAEMNICEE L, MEmIasT & (iks
2, RYFuEL yEY Y YR WS Z R
L7

WAEL 2 F A BB MU ¥ ABRIREORREE
Fig. 5 IR T. 77 AFEHTH, O ILIEE OWADHE S
Bh5, FOBIISWL CTHEAIIREOMMAED b,
T ATy 7 RBRIEE LB RENREETH D,
Hioyzuy, R 7uE L o AR TRIFEICEET, 7
ARBELTHEHLTOWLZEW Ggholz. RYZFLIUE
wEHOCTHEREETONRIC X 2 BB A0, Eho
HEIZOWTIHHERBEEZLOBRBVZRWEE 222
72, K1 P ABERER, WTROERPOBERICB T
LBV TR TE ol BEXY, T9AF v
BRBOBEIE, BECEETVE 1 2AM LOMERIC

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

0.4730

an
*40.4725

n/mo.

10

0.4720 +

0.4715

Concentrat

0.4710 + L L
0 1 2 3 4

Solution sizelg

Fig. 6 Influence of sodium thiosulfate solution size
on its concentration (n =4) in a 0.5 M acetate buffer
medium (pH 4.5)

Table 1 Coulometric standardization of sodium thio-
sulfate solutions

Sample taken/g  Electrolysis time/s ~ Concentration/mol kg™

3.21851 1486.76 0.47877
3.18314 1470.67 0.47885
3.21815 1486.56 0.47876
3.20469 1480.42 0.47878
3.23825 1496.02 0.47895
3.18688 1472.63 0.47892
3.30230 1525.80 0.47887

Mean value = 0.47884 mol kg™
RSD” = 0.015%

a) Relative standard deviation

W2 %755 MREREEST LI ErZE L,

33 AVEMHY Y LOHMERE

SYREAV AL VA Y AR S S TER
I REEMET 7201013, BREBREICTALEND
%. Ma”1E, #70.18M FALA Y Y A% pH 4.5 D
FRIGRRER (0.5 M BEEE-FEER - MV v &) ZBRisic il
WL, SYRBRA) 7285 RO T T IEEGREICHE
ALTI LAY 7 A ELZRIEEE T A, TOHER
WMOTHHENTH L LEZONTDT, EES HWHRIES
B (pH4.5) I LAV LR EH L7220 O % GG
CHV, T F 35BS N Y ABRBOEER T, &
B, KKBHTENLL 72 ZOBEE TR, BREBEIIRH
TH AN, 99.9999% LA EOBRIETITEDORET S
CEDPHMEEINTVEY., FOE, BEEICHRAT LT
FHERT M) 7 ABHEE 1g 5 3.5 g (B 500
~ 1500 ) LI BIZONT, I I3 R 1
MLTHL T EFROBNT: (Fig. 6). Zhid, pH5 B
T OBMERAT T, UBEEIZEND, FFHHREEA 4 28
ORLTHEMBELEHEZ AR L, EU-EREA 4 25

M, A, A, mEIL A FARES ) Y ABERORERL YRR ) v L0BRE T EHE 331

Table 2 Coulometric assay of potassium iodate refer-
ence material”

Taken/mg Found/mg Effective purity, %
148.51 148.43 99.946
145.74 145.73 99.993
146.84 146.81 99.980
150.87 150.81 99.960
150.94 150.86 99.947
148.09 148.02 99.953
161.59 161.56 99.981
155.32 155.25 99.955
146.98 146.97 99.993
158.95 158.91 99.975

Mean value = 99.968%
RSD” = 0.018%

a) Certified value: 99.98% % 0.01% (k = 2); b) Relative stan-
dard deviation

THREBEA T YO 2BEOIATELZHET 20 EE L
AEFlERILAEEZOND, WECHST 27 4HBRT
b Aw AL ERIVICEIS T 5 I T RR ORI %
Do TEMBESELBICTIHEET M) 7 AW EHRA
TAHAFERZRALGETY, WEBEOLEED MR S
N7z, PLEXY, BEBRIERE R CIL IR 7 4 ik b
U ABHEOEEIIATEETH - 7.

=77, U VBERER (pH7.0) AT FHBES b
D AERERE LR, BERNEICL ST 20
MR LNz, EBIC, FTHEBEY Y Y AOMEREIEIC
R LZFTRBT P VLA BHEOBRESHERE
Table 1 Z7R89. RFFETHEHA L7728 1.2 mA cm 2 DEFR
FEIIBWT, I ORRMIE T 99.99999% Ll EDOBFHL
BTATEORETLZEFREESN TV EY,

FEdRL7-E912, IoZBHIY 28T WA+ %
FAL L CERMICT Y REAERT 5720 B HIIERMET
HZUIFNER L v, RFRIIBW TR LI v Z0ER
BAECHERT2BBEIETETH LD, ITEBRIY Y
LB E BRI A L LRSS E D 2 L3 TE
TV, FIT, 222 THRRZLINZ, HEM LI T ERE
AN LAEHER AR (pHH 1.0) LTBW TS5
g b2 &izlz PAHEROEBIEO pH & 6.9,
AAHE RN D pH 134 6.4 TH 72, Z® pH T,
AEHEBPOBRE L -3 Y RICK o TF A BRI EEK
WCF A VEIEICER LS TV, B, IoEBIY Y
IHMEERWE T HES, MHT 57 AEERT M) Y LB
DEEZBET, ZOWREE AL,
EOETHR SR TWA I 7 EEES ) 7 A EEYE O
FEGHT G He 2 Table 2 12/RF. 185 N7z M FI9MHIFER
AEE (99.98% % 0.01%) WZIEEICL S —FL, BEE TS
WMETEL5DThHo7z. EREBMEE, ITVEBRIY YA
HIZLT0.014mg (n =5, FERE=0002mg Tho
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Stability of Sodium Thiosulfate Solution and Constant-Current
Coulometric Iodometric Titration of Potassium Iodate
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The effective purity of potassium iodate was determined by adding it to a sufficiently acidified
potassium iodide solution, followed by the addition of a measured excess of a standard sodium
thiosulfate solution and back-titrating the excess with anodically generated iodine. First, the
preparation and stability of a sodium thiosulfate solution were investigated. If pure, freshly
boiled and cooled water was used to dissolve an analytical-grade sodium thiosulfate pentahy-
drate, the decomposition of the thiosulfate solution due to oxygen, carbon dioxide and thiobac-
teria was inhibited, and the concentration of ca. a 0.5 mol kgfl thiosulfate solution stored in a
Teflon bottle was unchangeable, even immediately after preparation, and was stable for at least
one month without the addition of any preservatives. Tightly stoppered plastic containers were
appropriate for preserving a thiosulfate solution. The effective purity of a potassium iodate ref-
erence material (certified value 99.98% * 0.01%) was found to be 99.968% with a relative stan-
dard deviation of 0.018% (n =10), and the assay of potassium iodate was successfully deter-
mined by coulometric iodometric titration with the standard thiosulfate solution.

Keywords : assay of potassium iodate; stability of sodium thiosulfate solution; constant-current
coulometry; reference material.
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