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COMPONENTS:

1. Calc1um selen1te: CaSe03;
[13780-18-2]

2. Water: H20; [7732-18-5]

VARIABLES:

One temperature: 291 K

Sparingly Soluble Selenites

ORIGINAL MEASUREMENTS:

Rlpan, R.; Vericeanu, G.

Studla UnlV. Babes-Bolyai, Serf Chlm.
1968, 13, 31-37.

Mary R. Masson

EXPERIMENTAL VALUES:
All concentrations are expressed 1n units of mol dm-3

Concentratlon KsO Mean KsO pKsO
mol dm-6

1.540 x 10-3 2.37 x 10-6 1.8 ± 1.1 x 10-6 5.74
1.557 x 10-3 2.42 x 10-6

1.581 x 10-3 2.50 x 10-6 mol 2dm-6
1.095 x 10-3 1.20 x 10-6
1.127 x 10-3 1. 26 x 10-6
1.052 x 10-3 1.10 x 10-6

The concentration c 1n the saturated Solut10n was calculated from the measured
conduct1v1ty K from the equation

1000K
c =--

flO

CompLIer's note
Nelther 1n the determ1natlon of the 10nic conduct1v1ty of the selenite ion nor ln the
evaluatlon of the solub1lity product was hydrolysis of the selenite 10n taken into
acco~nt. This would glve rise to errors, Slnce, for example, 1n a O.OOIM solution,
[Se03-] = 0.000955M. [HSe03] = 0.000045M and [OH-] = 0.000045M. and hydroxide and
hydrogen selen1te have d1fferent ionic conductivities from selen1te. If the ionic
conductivity of hydrogen selenite were known, the experimental results could have been
1nterpreted correctly (cf. ref. 2), but th1S value does not seem to be ava1lable.

However, because the cal1brat10n and sample Solut10ns had concentrat10ns of about the
same order of magn1tude, the errors would cancel to some extent, but the KgO value cannot
be regarded as rellable.

AUXI LI ARY lNFORHATION

METHOD APPARATUS/PROCEDURE:
The 10nlC conductivity of the selenite ion
in water was determined by measuring the
mean molar conductlvitles of a serles of
aqueous Solutlons of lithlum selenite with
concentrations below 2 x 10-3mol dm-3 . The
mean molar conduct1vity at lnfinite dilut10n
was found by extrapolation to be
172 ± 2.9 n-1cm2mol- 1 at 18°C. At that
temperature, the lonic conductivlty of the
llthium lon lS 33.4 n-1cm2mol- 1 , so the
10nlC conductivity of the selenite ion is
105.2 n-1cm2mol- 1.

The well washed calcium selenite was
mixed with 150 ml of water and ag1tated
lnterm1ttently for 1 hr. From thlS,
10-20 ml was taken 1n the conduct1vity cell
and the conductlvity measured. The
sampllng and measurement were repeated until
a constant value for the conduct1v1ty was
obta1ned.

The value of flO = (A+ + A_), the molar
conduct1v1ty, was calculated with A_ = 105.2
and A+ = 102 n-1cm2mol- 1.

SOllRL~. AND PURl TY OF HAn.Rl fiLS:
L1thium selen1te was prepared from
sublimed selenium dioxide by
neutralization with 11thium hydroxide.
An approxlmately 0.05M solution was
standardized gravimetrically, and this was
used to prepare the various dilutlons.

The compos1tion of the selenlte was
checked by analysls.

lSTlMATED ERROR:

Temperature: ±0.5 K
Error in KsO (2s) = 1.1 x 10-6 (compiler)

REFl:.RF.NCES:
1. Landolt-Bornstein Physicalisch

Chemische Tabellen II 1923, p. 1105.
2. Monk, C.B. J. Chem. Soc. 1949, 429.
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COMPONENTS:

1. Calc1um selenite: CaSe03; [13780-18-2]

2a. Hydrochloric acid: HCl: [7647-01-0]

2b. N1tric aC1d: HN03 : [7697-37-2]

3. Water; H20; [7732-18-5]

VARIABLES:
HCl and HN03 concentrat1ons

One temperature: 293 K

ORIGINAL MEASUREMENTS:

Chukhlantsev, V.G.

Zh. Neorg. Khim. 1956, 1, 2300-5; *Russ.
J. Inorg. Chem. (Eng. Trans1.) 1956, 1,
132-8. -----

PREPARED BY:

Mary R. Masson

EXPERIMENTAL VALUES:
All concentrations are expressed 1n un1ts of mol dm-3

Soln. In1t1al Final [Ca2+] pCa log <XL(H) p[SeO§-] pKsO
pH pH

HCl 3.12 8.39 1.72 x 10-3 2.77 0.17 2.94 5.71
2.79 7.96 3.1 x 10-3 2.51 0.30 2.81 5.32
2.01 5.89 1.92 x 10-2 1.72 2.10 3.82 5.54

HN03 2.88 7.87 2.54 x 10-3 2.60 0.38 2.98 5.58
1.98 5.56 3.14 x 10-2 1.50 2.40 3.90 5.40
2.42 6.64 7.09 x 10-2 2.15 1.35 3.50 5.65

The average value for KsO 1S 2.96 x 10-6 mo1 2dm-6 .

(pKsO '" 5.53)

Notes.

[SetotJ '" [Ca2+] and [SeO§-] : [Setot]/<XL(H)

where QL(H) '" (1 + [H+]/K2 + [H+]2/K2K1 )

and the aC1d dissoc1at1on constants have the values K1 '" 4 x 10-3 and

K2 : 1.0 x 10-8 (ref. 1) .

AlJXI LI ARY INFORHATION

METHOD APPARATlJS/PROCI:DURE:

Solutions of hydrochloric and nitr1c acids
were saturated with calcium selenite by
st1rr1ng 1n a thermostat at 20°C for 8 hr.
The remaining solld phase was removed by
centrifugation, then the pH was measured
("Moskip" pH meter, to 0.01 pH unit) and the
calcium concentrat1on was measured (method
not stated).

SOURCI:. AND PURl TY OF ~lAHRI ALS:

C.P.-grade reagents were used. Calcium
selenite was prec1pitated when O.IN
calc1um chlor1de was m1xed w1th a
stoich1ometric amount of sod1um selen1te,
at 50 - 60°C. The prec1p1tate was washed
with water and dr1ed at 40°C. Calc1um
was determ1ned by precip1tat1ng the
oxalate, then t1trating w1th permanganate,
and selen1um grav1metr1cally as the
element, after prec1p1tatlon wlth
hydraz1ne.

I:.STlMATlD lRROR:

The spread in the results is 0.31 of a log
unlt.
Temperature: probably ±O.OS K

REFERENCES:

1. Rumpf, P. Compt. Rendu 1933, 197, 686.


