Application Note AN-T-244

Standardization of sodium
thiosulfate

Titration procedure for titer of 0.01 and 0.002 mol/L

sodium thiosulfate.

Accurate titer determinations of titrant solutions
are essential for reliable and precise titration
results. Titrations sometimes involve diluted
solutions (e.g., 0.01 and 0.002 mol/L) which
present unique challenges. The low
concentration of the titrant can lead to sluggish
electrode responses, making it difficult to obtain
stable readings during the titration. This
situation requires slow titration parameters to
avoid overtitration and to smooth the titration
curve, with the aim of obtaining the «S» shaped
plot expected for a good potentiometric
titration curve.
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Additionally, the small amounts of primary
standard required for these dilutions can
introduce weighing errors and contribute to
increased variability in the final titer values. To
prevent this, the most accurate alternative is to
prepare solutions of the primary standard with
the same concentration as the titrant and use a
macro pipette to carry out the aliquoting.

This Application Note describes the procedure
for performing a titer determination of sodium
thiosulfate (0.01 and 0.002 mol/L) using the
OMNIS Titrator and a Pt Titrode.
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AUXILIARY SOLUTIONS

The following solutions are required for this
study. These should be prepared with analytical
grade reagents.

-0.01 and 0.002 mol/L Na,S,0, - titrant

EXPERIMENTAL

Na,S,05-0.01 mol/L

Pipet 1 mL of 0.01 mol/L KIO; standard solution,
add 10 mL of 1% KI, then add 10 mL of 1 mol/L
H,50, and deionized water until the bulb and
metal ring of the Pt Titrode are covered. Titrate
to the first endpoint at approximately 6 mL.
Na,S,05-0.002 mol/L

RESULTS

Results of the titer determination of Na,S,05 -
0.002 mol/L (Table 1) and 0.01 mol/L (Table 2) —
were calculated according to the following
equation where ¢ 4.4 is the concentration of
KIO; standard solution, V., 4arq 1S the volume of
KIO5 standard solution, Vi, is the volume of
thiosulfate titrant, and 6 is the stoichiometric
factor. An example titration curve for the titer
determination is shown in Figure 1.
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Figure 1. Exemplary titration curve of the titer
determination of sodium thiosulfate with the OMNIS
Titrator and a Pt Titrode.
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-0.01 and 0.002 mol/L KIO; - standard
- 1% Kl
- 0.1 mol/LH,50,

Pipet 1 mL of 0.002 mol/L KIO; standard
solution, then add 2 mL of 1% KI, 2 mL of 0.1
mol/L H,SO,, and add deionized water until the
bulb and metal ring of the Pt Titrode are
covered. Titrate to the first endpoint at
approximately 6 mL.

Cstandard X Vstandard X6

Molarity (mol/L) = v
EP1
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Table 1. Results of the 2 mmol/L sodium thiosulfate titer determination.

No. (n=5) Mean value in mmol/L s(abs) in mmol/L s(rel) in %
1 2.008 0.013 0.6
Table 2. Results of the 10 mmol/L sodium thiosulfate titer determination.
No. (n=5) Mean value in mmol/L s(abs) in mmol/L s(rel) in %
1 10.057 0.041 0.4
COMMENTS

The drift is set to 30 mV/min; the minimum
volume increment is 20 uL, and maximum

The OMNIS Titrator equipped with a Pt Titrode
reliably determines titer concentration in diluted
titrants through sensitive and flexible analyses
combined with high-end software.

Only fine adjustment of the titration parameters
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incrementis 150 p L.

and the Pt Titrode electrode are necessary when
using the OMNIS Titrator. The electrode is
sensitive enough to respond adequately to
potential differences during titration, resulting in
an ideal titration curve.

metrohm.jp@metrohm.jp
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CONFIGURATIO
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hn,

OMNIS Professional Titrator
22 h7A—VEBEIE OMNISHEEY XA T A
DAAVN=rELTD, EFNLBEY 2—ILRD
REBESSVHEELRTE (FE/EH) OIHDE
fizZ OMNIS Titrator T9, 3SUFxY N7 42747
/8y —Ic&y) EEMEOERYRWCEL T
INEFTUTREWEEDRLHZHEY T, BERE
FHEEY2a-ILELOVYYvE2—a=y ML
TEHRICAVY 74— 3 VT35 ENTE &
FIChLTAY hRE2—FTHRT 2 2 & HAEET
T, BOBEEY 12— IVFZE -V VI EY 21—
WICEBAITHREDTODEEZ MR |
Professional (7B 7Ty 3FI)] Z&8HFT,
-Avea—42—FFO—-ANLRY NT—0%
L 7= 1
DT 7 V=3 v FIIEBNBRRDIZHD
BOBEEY 2 —IVFELIEbN—Y VI EYV 21—
W% 4 D F THEfrlBE
-8y MREZ -5 DA
-BRABRYY e —Y A 2ITHE: 5. 10, 20,
50 mL
3574 /Ay —Ic& 3 OMNIS Liquid
Adapter: {tZME DR ELE) R, X —7H
—DF )V FIVEAET — 2 D BBERE

ARE—MBLVVY I b0z F7F 7V 3!

-REREE: 77 av 742 R [Basic
(N=2v )]

-REBESLVHELTHE (FE/ZH). 77V
vvavZ4& 2 [Advanced (7 b\ R
)]

SSODUWITHEEFH IBRIBESLVHELATR
E(FE2/EH). 77vovaviq4evyz [
Professional (7@ 7z v 3F+J)]
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https://www.metrohm.com/products/2/1001/210010320.html

OMNIS

A WHOLE NEW LEVEL OF PERFORMANCE
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OMNIS 20 mL

OMNIS BEEE. BEETEYa2—I)b. LK b=
VIRV A-INDEHDA VT YT MRV
vE—=1Zy r20mL, b=V O Fa—7. HiE
ke 2Ly hFY7%2ELD,

dPt Titrode
SBEBELTD,. pH HZZAX V75V EET
OMNIS B7 ¥ #I)LiEaE®Y v/ ER,
CDAVTFVR7) —DEMRIE., FIZIEUTOD&
SB—ELE pHETOBLETHEEICEL TWE
ER

-AVREE

- OLEEE

- )Y LEE

SBY Y hVBETEE

CDEBIFZEBKTREINE T,
dTrode (£ OMNIS Titrator ICCTERTE XY,

OMNIS
WindowsTMa >k a1 —42—EDOMNISY 7 k¥
IT7ERZ N T7O-VIRETE I EDTFIREICKR Y
E AN
R
-4V RITE. BHSTDDOMNIST /NA RS
A2V ZADEINTVET,
X NO—=L - TAEVYYVIR=ZILIZT, 7
974 71T2RENHY) FT,
DIV —2—IIRITTEHIELIFTEFYE
Ao
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