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ABSTRACT

The solubility of m rourous lodate in varying concentrations
of potassiuk nitrate, magnesium nitrste, end lanthanum nitrate was studied
in an effort to oonfirn the standard elestrode potential for the nerourcus
iodsto mercury electrode as measured by Baring and Zapponl (1).

The naan aotlvlty product, 9*96 x 10“*~, as extrapolated from
figures 1, ?, and 3 was found to bo somewhat different than that calcu-
lated by Raring and Zapponi (7,07 x If*1%%),

A close survey of figures 1, ?¢ and 3 shows that the point of
solubility of the merourou* lodate in pure water is far off the extra-
polated ourve* This phenomenon appears to be real ntkd not aeeideatal,
since repeated trials on throe different oooaslons showed a similar
titration value*

The naan activity product as extrapolated from figures 1, ?, and
3 was found to be 3*96 x 1C*"*

The solubility of merourous lodate in water was calculated to be
5215 x 10+*5 njoia j*»r liter*

The standard electrode potential of the wereuroue lodate electrode
was calculated to bo C*40?? volt*

The activity coefficients of the nereurous lodate in the various
salt solutions were calculated® These values are found on tables T, II,

and I11I.
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itrrseoncTioir

The importanoe of solubility data as  obeek on standard
oleotrode potentials is being realised today* The field is comparatively
near and very little literature is available at the present tine*

However Kolthoff and Lingane (?) earrled out a very interesting,
piece of work in whloh they cheeked the IG"'/AglO,(s)/Ag standard elnotrode
potential by solubility data* The results appeared to be successful in
that the standard potential of the IO#*/AgIC#(s)/Ag eleetrode as computed
from the aotivity produet of AgIC# was found to be €m"”551 i 0*C<X? volts
at ?5° C* This result is 1*0 avs* less than the value C.T569 volt obtained
by Fe«ree and *Irth. (*9) However, due to a liquid junction potential
uncertainties were involved in the measurements of Fearee and firth, and
it is believed that the value 0.5Ss1 volt is the more reliable for E°*

Other work involving solubility data was oarried out by fearee
and Oelke (is) who measured the solubility ef lanthanum lodate in varying
oonoentrations of potassium chloride, magnesium chloride, magnesium sul-
fate. and potassium sulfate solutions*

reoently Haring and Zappool (loo. alt.) established the et&nderd
oleotrede potential of the ICs~*"g*(XOs),(i)/R | electrode at
0*COIl volt* It was the object of the writer to confirm the above standard
potential in a manner similar to the work completed by kolthoff and

lingane*



THECP{cTJICAL C-tSCGfiSirv

Ths solubility of difficultly soluble salts o*n bo measured
by seversi aetbods.
Cgnduotaaoe t'easurey.ents

Tho solubilities of slightly soluble suits otn, in meny esses*
be obtained fro® determinations of the specific conductance, L» of their
saturated solutions* These solutions ere so dilute that the equivalent
conductance is praotloslly the cess as the equivalent conductance at

infinite dilution* that is

or C - IS ™k
- Ao
whore C denotes the solubility of the substance in equivalents per liter
end 7 Vo in the equivalent conductance at infinite dilution. The specific

conductance of the water is no longer negligible* and the following,

equation oust be considered

v

where 1A is the apeolfio oonduetenoe of the solution.
fcleotroaotlve JPoroe Method

The deteraination of the solubilities of sparingly soluble salts
oen also be carried out by e. *e f. aeeeureaents. This method can best be
described by a specific example <s). Suppose that tw silver electrode*
are arranged In a concentration cell using potassium nitrate »t the salt
bridge. In one part are silver ions of kno-fo concentration, and in the
other part are silver ions in equilibria* with solid silver chloride.

Ag, AgClteat. )TC1, (C.1 *}//sg!IC#CC. *).Ag
The voltef* * can then be measured, and by proper substitution

in the following equation, the * be calculated.



t « -0.0591~" lot * <-5915 1*f, mtT.Ir
*« »*Y «

The voltage £ of this cell is C.45C volt at ?5° the
activity coefficient,Y» of the C.l molai A|f3Cs ie 0.3?. frco. the above
equation

0.45¢ * -0.05915 lot mivi
c.l * o0.a?

Yt ¢ 1.94 * 1Cx9
This solution of silver chloride 1& eiullltrluo with solid
silver chloride is very dilute and the aotivity coefficient of the chloride
ion is practically the s&ase as that of the C.l molal solution of potaesiua

ohloride, namely, 0.76. The activlty product is then

*Agfl * * xC1"o* * 1C"9) * *C#1 x C,76)
*AgC1 * 1.43 X lo'lc

'mhen silver chloride is dissolved in water* the concentrations
of the silver ions and chloride ions are the sane* and thus the solubility
of the silver chloride 13 x 1C41 '~ * 1,22 x 1C*S (assuming the ecti-
vity coefficient to be one).

Direct

Vhe method involve: the measurement of the solubility of a
sparingly soluble salt in varying concentrations of a salt solution, with
or without a ooawon ion. One or both iocs may be determined (the latter
if there is a common ion).

The solubility products are calculated and plotted against the
square root of the ionic strength# of the solutions. By extrapolation
of the ourve to sero ionic strength the activity product oon be obtained
from which the solubility can be computed.

It is etssuated that in exceedingly dilute solutions the lIons are

practically ideal solutes, and It is found that the aotivity pioduet equals



the solubility product, 1b ahioh case the activity coefficient ii assumed
to be one.
Thle method *** used by the writer end the method of calculation
w ill be reviewed briefly*
A ctivity Product
Tho Bolubillty product. L* woe obtained by the following
equation
L*m* ** 1 "IC,- (1)
where a represent# the m olalities of the respective lIons*
The ionic strength was calculated la the following manner
yUu- * 1/7 (7)
where/A'ls the lonic strength* is the molality of the Ion In question
end ”y is its valenoe* Substituting tbo values of saturated nereurous
lodate in potassium nitrate solutions, the above equation would be
/C t- x 77) ¢ 2 (»IC#- x 1?) * («*«m x 1?) & (mnoz *
in sagneslurn nitrate, the above equation would be
xh | Grn*** * 9%) + 2 XI1?) + 9 f«RO- * 1?)j
in lenthanum nitrate, the above equation would be
yCL* 1A X 22> ¢ 2 £»IC- * 172> ¢ * 19) ¢ 3 on¥e- ¥ 1?7)J
/-s stated above, extrapolation of the curve yields the activity

product K which ie r”pbeaented as

whore A is the activity*®
Aotivity

The tors aotivity «*y be defined as that quantity which, when
substituted for the concentration in the BIRSS action equation, **illfexpress
its effect in determining the equilibrium, b-ore slwply, aotivity has teen

defined asan *as if concentration®* or the ratio



AT 10
between tbs fugaoity f of ¢ substanco In some given state, and its
fugueity f° in so*# state which, for temporary coBW Bienoe, ie ohosen as
Its standard state*
The aotivity of a uni-univalent electrolyte may be defined as
the product of the lanlo activities.
*¢ X A. - A,
The mean activity, 4£f * (A+ x
’hen we treat more complicated types suoh as potaasiust sulfate, potassium
ferrooyanide, eto. our equations become a bit sore complicated (6)* If
an electrolyte dlcsooiates into // (mI/* +1/~' ions according to the
equation X ¢y-X" we writefor the equilibrium
i/* V- A,
A+ A e A5 (*)HO» A+
Furthermore, if we define the steam m olality of the ions, as we have their

mean activity, then it is seen that

A 6 i
n ex»* ( ( / . )y
From the same analogy,'Y*, theaotivityeoeffielent is
Y * -
Also
Yy *¢ -2V
»(jl* 3*/

From which
A*

at*

In dilute solutions of symmetrical sleetrolytes it may be considered that

A+ » A. * A+

and the ionic activities stay be approximated by the relation

A* * (*)
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At stated In the early part of this peper* tho object of this
research was to ealoaloto tho standard electrode potential of the oeroarous
lodate electrode by solubility measurements.

Tho procedure is os follows i
Consider the cell (7).

«C*r«0o (I0Os)*(s)/ KuV /W ~/~S
(1} ft)

**u(XO»>0X”". Hfa++ ¢ 910,

* « W X .10 =-> «>
9 m

K* A”eo X ATY)>- (6)

*] * YHF+H U)

Sabotltatlag (4) in (6)

Hence

I m Vygy»*y,»-1-Yi* L )
Tho olootrodo reactions of the cell aroi

(loft) ?2tt&L & 910,*% = *£ « Hg. (io#)a(s)

cl
(rifht) *& **(?) ¢ 2£ o 9H*°
(net) Hg*” & »IC,*(1) * <o>

Tho o<iutltbrltty eosstant Kl is the* ¢

K » AH£,(ICs),

mrr - rrtir - mrii p
»Ex(2) * A Cl)

Since H&q(1C#)9 is in its standard state "~ * (jq )#{s) * i°¢



Hence

K a -mm-mm...m-... m 4 (at e tuillbriu®)
V y y t o

Eoeii * E° « 2&S5218S

* Ssjsism i«* »l - £i£5m 1 <»)
? ? R
*0.u - £i& 52iile i - % _
? 1 ? “»*[*(?2> * A10B-(1)

W 1 * as~aa loe *5fe”21iSilill uo

Subatitutian (it) in (1C)

Ecel! * SaSSm !e» ok Hg» ;<g) <YIC« »0> }m (11 >
9 K
If both A%JJ end « 1, then equation (11) beooaes equation (9)

E° for I0s~*g# (IGB)*/k!c (Haring and 7apponi) loo. olt. * ¢0.99%9 volt.
E° for HgB++/Sg(3) * ¢0.7966 volt.
Koell " Bleft * grlg¥it

Eoell * -¢**99 ¢ 0.7966 « * 0.2 7 (1%)

Substituting (17) In (9)

*C.*¥C*7 « g.05915 lofc 1
? *

vbenoe
Ee 2.C70 x 10-U
An alternate method for the owlouletion of the aotivity preduet

way be approached in the following aanser.

la 10%-(a * 1)//hg,**4* * DAfc
(1) (7)

E - s.oaas I.* (io)

V , F 1<
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HAThRTALS ABP ISCTHD

An  reagents
1. Mercury
As ordinary food grade of mercury was passed through a long
column of normal nitrlo sold and aereurous aitrnts In the forn of a
flna spray several times. This was dried and distilled is a current of
air under reduced pressure Is a special pjrrax apparatus. This method
wet- used by Rulett and Wlnohin (9).
*e Aercurous titrate
In a orystallislne, dish ware placed 5® 08m of water and 7? eo.
of nitric aoid (69£), and Pd. grans of aercury. The raaetlon was permitted
to /© to completion, oars being, taken to maintain mixture at the tempera*
ture of ice. Since mercury was always present in exoass, frequent stir-
ring was necessary to prevent loeel formation of yellow b&slo nitrate.
The erystals of HgHCs.HoC which separate are sucked dry as possible on a
Buchner funnel. Analysis by Murray's (10) aethod proved the extreme
purity of the crystals.
3. tterourous Xodete
To a well stirred puddle of aercury, whioh was covered with
400 ©o0. of distilled water, was rapidly added dropwlse from two dropping,
funnels two solutions of equivalent concentrations. One of these was
C.C5 S in merourous nitrate and C.C5 R in nitrlo acid, while the other
was a 0.C5 § potassium lodate solution.
The rapid addition procedure was carried out in order to elimin-
ate the presence of oolleids. The time for the addition of 15C ««* of each
solution was fifteen minutes as compared with a thirty minute addition as

used by Baring and Kraybill (11). The worker oited learned th *a ohsn*-.e



of only C,?4 ffli11lvolt *e« observed when the two procedures were compared.
A fter the addition of 150 co. of each solution, the stirrer w»s
etopped) the aereuroaa lodntc permitted to settle; end 30C ©o. of the
supernatant solution siphoned off, end replaced with 400 oe. of distilled
water. After addition* of 15C, ICC,and ICG o0o. of the equivalent solu-
tions, 1, e* until 5CG oe, of each solution had been used, the final
supernatant solution we* replaced with 50C eo. of C,CC$ S potassium lodate,
and the mixture stirred for onehour. This was repeated until ? liters
of C.CC5 X potassium lodate hadbeen used in portions of 500 oe, eaoh.
The prepared salt was then stored in C,C£5 # potassium lodate for six
months*
4> Sodium Thlosulphate
f.50 grams of Baker and Adamson respent sodium thlosulphate
was dissolved in a liter of freshly distilled conductivity water, and
C,Cl gram of sodium earbonate was added to the solution, '"he solution
was then allowed to stand three weeks before standardising.
5* beta*elum lodate
Cnoe reorystalllxed from conductivity aster C. .'rederick Smith
special analytical reagent grade of potassium lodate was employed through-
out the research. The Salt wasdried for three hours at //5° C.
fc, Potassium Nitrate
fierckep reagent salt was recrystnllised three times from oon-
duotlvity water. The Bother liquor from the second reerystallltaticn was
free of ehlorlde. The salt was dried for three hours at I5t° C.
7* Magnesium filtrate
Baker's analysed reagent magnesium nitrate haxahydrate wss used.
To tett the degree of hydration an analysis for magnesium was oarried out

(I?), The analysis showed 9,753 percent *agne*>lu» as compared to 9*4d&«



th* theoretical value.
3. Unthtnw Witret*

C. h. quality of Einer end Aamd Co. lanthanum nitrate *r¥e
used in this research.

9- Potasslua Iodide

Baker end Adamson reelect potassium lodld* was u**d la tho
titrations*

1C. Stareh Solution

A paste of ? grama of powdered corn starch and a Ilttl* water
was added slowly to a liter of boiling water®* It was allowed to cool,
and th* clear solution was <l*eant«d and put In a glass stoppered bottle*
Freshly distilled mercury ass added to preserve the suspension.

11* feter

Conductivity water was used in the preparetion of all solutions.
B. Apparatus, Method, and Technique.

<
1* Apparatus

All weights and glassware were calibrated before use.

Cne of tb* important problems in th© rese&roh was the euooess-
ful shaking of th© bottles containing nerourous lodate in th* various
salt solutions. This was overcome very easily by the apparatus shown
in Flat* X.

It o*n be noted that th* motor below the thermostat is connected
to a basket 15% * 9* X 1"constructed of paraffined wood and wire* Th*
shaker is immersed In the bath andIs firstly set on a rod extended across
th* center of the themostat by aeans of a hinged bearing. A paraffined
cord 1* connect*'d to the basket and Is extended to a point off center of
th* rotating wheel of the motor bymoansof a pulley mounted on the front

steel frame of the thermostat. By means of the off oenter connection of



PLATE 1
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the cord to tho motor a lifting and lowering, motion of the basket is
carried oat* The latter notion is elded by a lead strip plaeed on the
front of the basket.

The shaker is of suoh dimension* that si* ?50 oe. wide mouth
or three 500 ee. narrow aouth bottles oan be tightly Inserted. The front
of the basket consists of a movable bar (wood paraffined) which can be
firmly bolted, wedging the bottles therein.

The apparatus as constructed in this manner produced a tilting
effect on the bottles. The total upward and downward motion on the Fore-
part of the basket might be estimated as 8 or 9 inches. The salt in the
solutions is swirled about and it appears that effective shaking is pro-
duced.

Titrations were earrled out on m special titration stand which
consisted of a frosted glass base beneath which was e fluorescent lamp.
This constant light source greatly facilitated preolse titration. The
10 eo. micro burettes used were made and calibrated by the Arthur H.
Thomas fcnpany.

?. Method and Technique

(a) Standardisation of ijodius Thioaulphate

The sodium thiosulphate solution was prepared as directed under
M aterials" and allowed to stand for three week*. The reason for this is
that the standardisation value remained fairly constant for a long time
after such aging.

ft number of methods of standardization were studied in a pre-
vious research (1*?) and it was learned that analytical reagent potassium
lodate produced the best results (lit)* The approximate value of the sodium
thiosulphate solution was (0.0075~G»010) E which la turn required precise
analytical technique. A calibrated micro burette was employed, which

could be read to 0.CCs ««e



Th* resetlone involved arei
ic8* ¢ 5 hi ¢ 6 n*— ~ 2?2 i, ¢ W h,c¢
I, ¢ **,5,0,-—» * 2 »«l

To 6 o0o. of the potassium iodate solution diluted to 100 oo.
were added 1C oe. of freshly prepared 10 percent potassium iodide end
1C oe. of 6 S hydrochloric sold end then swirled for 3C seoonds. Th*
sodium thiosulphate was then rapidly titrated to the disappearance of the
yellow oolor and 7 eo. of stareh solution wore added. The titration was than
continued to the disappearance of the blue color. The total titration
time was two ainutes. Th* final roiruvmo was about 15C oo.

(b) Preparation of Saturated Kerouroue lodate in th* Various

Salt Solutions.

Th* aereurous lodate after preparation *wi stored in C.0C5 *
potassium lodate. To remove the latter solution about 7 grans of th*
wet salt were eastrifaged. After each treataent the liquid was decent*d
and conductivity water added with rigorous shaking. This prooedure was
repeated twenty times and the salt was oentrifuged thrico in the pretence
of the salt solution in which it was to be dissolved. After the last
treataent the aerourous lodate (7 grams) was distributed between three
50c oe. pyrex bottles, which were paraffined inside, containing the seme
aelal concentration of the dissolved sslt.

The paraffining procedure was employed to prevent the adsorption
of the extraneous ions (11). Th* worker cited has ehoma that there is an
exohang* between tit* lattice oatlons and the estioes in the surface of the
glass container. If this oeoorred,the actual concentr«.tion of sereuroua
ions would be smaller than that of th* lodate. However, error is ellnl& ated

by costing the inside of th* bottle with paraffin.



The cork* were also carefully ooated with paraffin to prevent
slalllar adsorption taking place. Tho omit solutions, os already mentioned,
were prepared on a molal basis.

A fter ths addition of tho aerouroao lodato to tho suit solution,
the corks wore tightly insartod, and the bottles wedged In tho shaker.

(a) Shaking;

The solutions as prepared above ware then shaken for four hours
in a thermostat regulated at ?5«CO * C.0?° C. This time was found to bo
suffioiect for equilibrium to be established (13). Analysis of a satura-
ted solution of aereurous lodate la water showed that tee hours only wore
necessary. After shaking, tho bottles were olaaped in an upright position
and allowed to stand for hours In the thermostat.

(d) Filtration and Centrifuging

The solutions in eaoh of the bottles were then filtered by a
rubber tube, previously boiled, plugged with pyrex glass wool and attached
to a pipette. A rubber tube was connected to the upper part of the
pipette so that tho supernatant liquid oould be sucked out slowly by an
aspirator.

This procedure appeared slow and tedious, but it sensed to be
tho only aethod by which tho oollold, whose presence oould bo demonstrated
by a Tyndall oone, could be reaioved. However, even with this procedure
some solutions still showed a trace of oollold. This was often the ooso
with the dilute solutions.

A fter sacking oat approximately 15C oe. of the liquid, the solu-
tion was quickly put into three 3C o0o0. centrifuge tubes and oentrlfuged
for ten minutes. Following this procedure 99-7C o0o. of tho supernatant
liquid was pipetted into a 7*50 oe. “.rlemseyer flask. Observations showed

a slight Tyndall effeot In some oases, 1. o. low concentrations of tho



salt aoluticr.fi*

{«) ""itratlon

The niere.urcus lodate solution transferred into the rl«nm«y**r
*sa titrated; in the efisio banner &e dee-orlbtd under *'tendartiisation of

i.odlura Thicsuii-hate. a
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where *Wfa (Tr ) solubility of th® uerourous salt and
Is th® wolue® of the standard thloeulphat® necessary for a complete
titration. Th# wain# .0997C represents the Yoluae of th® pipette used
In th® experiment.
?. Solubility iroduet of U®rearous lodate
L, the solubility product, le oaleolated as followst
L * « W * *?1C,- <*>
L * th**% 1 * *n> ooiuson Ion) (16)
3. Zonio Strength
1/? £ OHFE*X 22> ¢ 2(*10#- X1?) & <»*e x 1?) & (¥ioa- x 1?)7
* 1/? £ feflfa, *** + 2 72*10g- * X * A(M"sOg- * 12)N

*1/? L ~NfroR % * 2(*1o8- % 12> * A¥La** * 32) + x 1?2)7j
where Is the lonle strength, and m Is the eonoentration expressed In

molallty.
ij. Aetiwity froduot
The weighted scan aetiwity produet as extrapolated fro* the
ourwes In figs. 1, ?, and 3 is 3.955 x 10"!*

5. Standard Fleetrode Potential

Hfc/Rg*** (a « DZ/Ru** (a - 1)A«
E « FX In i a7)
nF

E « 0.C5915 log 3.955 x 1C*1*
f)

i. « -0.3964 w it

E#ell * Eleft * Erlg),t

-0%3964 - -C.79St(S) ¢ Sjr-AgadC,), -s)/fifc

~o~Vieg*d 0, )9 (s)Afg * 0.407" woit



Id.

C. Aotivity Coefficient

J'revloualy It he* been shown that

* *Y+ ? L (5)
Jlence
Yt>» K 1/? (Id)
" L
The activity coefficients ere tabulated in tobies I. II, end
IIT end plotted In he The activity produet used In the calculation

of the activity coefficient* »>« not the ae/m value, but onoh extrapolated
value found on fi&uroe 1, 7, and The aotivity product used for
potassium nitrete was 9.20 * 10“**{ for magnesium nitrate, s5-01 * 1G*"|

for lanthanum nitrate, s#Ci x 10* ",



Solubility

n£*(ICs ), etols/l.

3.105

3.015

3.993

3-ii57

3.617

3.649

3.800

4.001

4.133

4959

X

X

X

10*5
10*5
i0"5
10*5
ic-5
10-5
lo-5
10-5
lo"5

1C*5

Solubility Product

1

1

H6a(l10,)9

.197

096

339

657

.894

943

195

569

873

.090

X 10-”
x 10-13

< 1cm
x 10-"
X 1c-"
X 1c-"
X io-"
X 1C*”

2

X 1C-

X 10_”

Table 2

Molality TIonic Stron”tb

RY)g
G.CCCCCC
0.0C6638
0.C0O9339
0.C1976
0.C948C
0.C9933
C.03>99
0.04983
C.06891

0.06991

9.315

0.6758

0.9939

1.986

9.491

9.944

4*011

4.995

6.9C9

3.934

X

10*5

10-3

IC*5

102

10%?

1C*?

10%2

102

1C-2

1G 2

0.965

3.903

9.966

14%09

15.78

17.16

90.03

99.35

96.97

99.39

X

102
ic"2
1C2
10*2

102

1C*2
1C'2
102

1C*2

Activity Cocffiolcnt
rt

0.693
0.649
0.6CO
0.560
0.535
c.530
0.509
0.437

0.468

0.454



Tuble 11

Solubility Solubility Product Meltlity lonlo Strength I Activity Cof
*(10,), ffioleA. W I1G,), X Y i
3.ic5 X 10-5 1.197 x io"” o.oocr*oc 9.315 x 1C"9 0-965 x 1C9 0.748
3.9*? X 1C'5 1.411 x 1©-” 0.0007459 C.23?< x if9 6.7?29 x If1'9 C.7C8
3.295 X 10*5 1.431 x 10-” o.coio5c C.3?25C X 1C9 5.7C1 X 10-9 c.705
3«C? X 1C*5 1.575 x 10™ 0.001496 0.4590 x 1C*9 6.775 x 10"9 0.689
3.35f X ic*5 1.5C4 x io-” 0.002C9I91 0.6194 x 1C*9 7.870 X 1C9 C.693
3.561 X 10-5 1.806 x 1C-> 0.0C?23¢tl 0.7191 x 1CH9 8.48c¢ x 1c"9 C.65?
3.612 X 10-5 1.885 x 10-” 0.003667 1.111  x 109 10.54 x 10*9 0.643
3.71? X io-5 ?2.«47 x 1C-» ¢.005237 1.58?2 x IC*9 12.29 x 109 C.t26
3.803 X lo-5 ?2.2e< x 10-” 0.0c6?5? 1.887 x 1C*9 13.74 x 1C*9 C.o611
3.91? Xx io-5 2.395 x 10-” 0.CC8596 2,591 x 1C9 16.10 x 1C*9 0%594
15116 x 10*5 2.784 x 10-” c.01367 4.076 x 1C'9 20.19 x 10*9 C.564
4.136 x ie-5 28?21 x 10-” 0.01531 4-605 x 1C9 21.46 x 1C-9 0.560
4.17? X ic*5 ?2.9C4 x 10-” C.C1656 5.581 x 1C*9 23»6? X 1C*9 0.557
4%?48 X lo-5 3.066 x 1C-» C.0?336 7.021 x 1C*9  ?26.5¢ x If-9 0.547
4.295 X ic-5 3.173 x 10-” C.030C5 9.0?28 x IO*9 30.03 X IC-9 C.54C

4.471 X 10%5 **576 x 10-” 0.03586 10.77 x I0*9 3233 x 1C'9 C.519
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77.

DISm&ICR CP m ULTS

Tho value, C»bQ77 volt, of tho standard eleotrade potential of
the ooll 109~Atga (109 )9 {,B')4ig, as calculated from solubility dais shove
only fair agreement with tho wv»>lue C.#979 (¢ 0.0C1) as obtained fey Haring
and Zappenl (loo. olt.). Possible causes for this deviation ere as
follows.

Th* activity product used in the ©Blouletion of the above
standard electrode potential was obtained by a relative weight sean of the
values of figures 1, ?, and 9. Lino© tho writer was assured of the purity
of the potsssiun nitrate usad in figure 1, he gave that extrapolated
value a weight of 7 in oostparlaon with a weight of 1 given for eaoh of
the extrapolated values in figures 7 and ?° *

It was observed by a Tyndall ooae that a faint colloid was formed
whan the nerourous «&It was dissolved in the various sslt solutions. Tho
quantity of the eolloid was dependent on the ooneentratlon of the dissolved
salt present. There was always more colloid the more dilute the salt
solution. 1In a previous research (It) efforts were «*de to remove this
colloid without any apparent success. However, the procedure used in this
research gave wuch better results. Titration fluctuations of the sodium
thlosulphate solutions wre evident i» the le«? eonoentratlon range of the
dissolved salt. This oan be illustrated by examining figure 7 where four
points in the dilute range do not fall on the ourve. for these points,
duplicate titrations showed unusually large variations. For this reason,
these four points are ignored in drawing the ourve. It is interesting to
note that tho one joint in the dilution range whioh falls on tho curve
gave two identical titration values. The point in the aor© concentrated

portion on figure 7 is off the ourve, but this is obviously due to an error



la method or technique.

Aft examination of the solubility of m>rourous lodete In pure
water In figures 1. !?, and ? will show It to be far fron the extrapolated
ourve. However, this deviation appears to be real, since repeated trials
on three different ooeaslone showed a similar tltretion value, “he writer
is unable to aeoount for this.

The consideration of grain else nay also be important In con-
nection with these results. Previously (1*) it was noted that three
Independent preparations of merourcu* lodate gave three different aotivity
produets and eorrsspondlngly different slopes of the curves when the sane
dissolved salt was used/ although an effort was made In eaeh case to pre-
pare the a«rourous salt in exactly the same manner. In the preparation
of the nerourous salt used in this research the writer attempted to
eliminate grnin also effeet by the method of preparation and prolonged
aging (6 months).

It is also possible that hydrolysis may have takes place, sinee
the research was carried out is dilute solutions.

Hga<TO,)a ¢ 7B,,0 7— » ?8gCR ¢ VK ¢ ?10,~
It is interesting to note that H*ring and ?*ppeni did not report any e. m.
f. »s*suremants below 0.C1 !J FTO* which was practically the maximum con-
centration value in this research. furthermore the common ion they used
should suppress such hydrolysis.

Also in their research the aotivity ooefficlents used oould be
in error enough to oause a variation of ?¢? *vs.

For these reasons the writer feels that the activity produot as
obtained in this research is as accurate as can be expected under the con-
ditions of the experiment. However, it must be admitted that the standard

eleetrode potential as published by haring and 7app«nl (loc. eit) is subjoot



to fewer sources of error* Accordingly, it is hoped that further work

be done on this problem. Solubility measurements should be owrriad out in
the presenoe of e common ion* This prooedure would considerably reduoe
hydrolysis end a lower extrapolated aotivity produet should be obtained,
hueh a result would certainly explain the variamae in the results obtained
by the writer and Haring, and fuppanl/* However, the writer believes the
presenoe of oolloid to be the most serious oause of the deviation between
the two values. Attempts were not made in this researeh to use a comeon
ion because 350 good micro method of determining mercury Is available.
The electrolytic method in a large volume of solution and the use of a
micro balanee appear the most hopeful.

The results obtained in this research were very »unh better than
previously obtained (1”). The use of a constant light source titration
stand, special burettes, larger sample for titration, and an increased
consentration of standardised thiosulphete seemed to improve the work con-
siderably.

The writer has else noted that in a recent research (?) in which
the standard electrode potential of the I0Og*/AgICs (s)A g electrode was
cheeked by solubility measurements with a deviation of only 1.5 »vs. the
activity product of the A&TOg was °.0ft x 10”* which Is very much larger
than that of nerourous iodate. Furthermore, the percentage error of a
titration in this researeh would be multiplied three fold la the solubility
product, whereas it would be doubled la ‘the work on silver iodate. Also
Pearce and Celke (5). who measured the solubility of lanthanum nitrate in
varying concentrations of different salt solutions, did not check their
results by ¢. n. f. measurements, so no evidence on the agreement to be

expeoted between the two methods is possible.



Disarssidf OF

The largest error of the research #«* due to varying titration
values of the sodium thiossulphete. This was ancountered because of eolloidal
stereuroas lodate present la the eolations* However, to be certain of the
results as tabulated, three-s&aplee of the cause s*»It oono”ntretion were
titrated* Duplicate values accepted, except those oited In "Lisouseion
of Results, * were found to dovlate from tho average no greater than C*5
percent* Titration errors may have also resulted from air oxidation of
the potassium iodide added, hut this was minimised by the rigidly standard-
ised prooedure followed.

Another error resulted frost possible temperature changes of the
sercureue lodate-dlssolved salt solution while centrifuging for ten
minutes* This prooess immediately followed the filtering of the solution
from the paraffined bottles* This error is certainly small.

The instrumental errors, such as small temperature variations
of the bath (0%¥09° f), precision of the reading of the burette (0*005 »1«),
and errors in -eiphing o&c be entirely neglected in comparison to errors
of method*

Uniform procedure was employed, whenever possible, throughout
the research. The same solutions such as starch. ¢ !f acid, ©Oto* were used
to prevent any variation of results*

All solutions possible »ere made on a molal basis* It is to be
noted that the concentration of the merouroue iodate Is expressed as
taols/literi however, wren dissolved salt solutions of C.Cl molal or less
were used, this error should not become appreciable*

Use of paraffin coated bottles for storage of the preparation
as well as their use in the shaking and standing of the solutions eliminated

the error due to a vsarlo.no© in r»fcl© of reercurous and iodate lens.



i*

STIWMrr

Tho aotivity product, K, for marourouB ladale has Wee found to ho
3.755 % 1C"1**

Tho standard ©lootrode potential of the aierouroue iodate electrode has
Won calculated. Its value Is C.ijO?*? volt.

The activity coefficient* of tho »*rourou» iodate t.olution®* in varying
concentrations of potassites nitrate, maf,nesiu«> nitrate, *r.d 1*mth«iu»
nitrate have Wen calculated. They or# found on tatlee I, II, end III,
arid ig. Jtf.

£»f/«*tiontr Wve Wen offered to acoourt for the difference between

the 7. f. r. and solubility value.
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