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ABSTRACT

Equivalent conduetances, densities and víscosities

of aqueoTrs solutions of sodi.um octanoate have been deter-

nined. aþ 25oC. and 35oC. at eoncentrations ranging from

O.O0O2 molar to J.O mo}ar. The ]imiüing equivalent con-

ductanees of the octanoate íon have been d.eternined at

?5oc. and 35oc.

ComparÍson of the experimental equivalent con-

ducüances with the values ealeulated by the Robinson-

Stokes and. the Falkenhagen-Leist equatíons, showed (

a reasonabLe agreement only in the dilute regíon of

eoneentrations. It was also found necessary to use large

values of g' in the theoretieal eqlrations to have this

reasonable agreement.

From the general conductance behavior of aqueous

solutions of sodium octanoate it has been concluded that

the nricelle formation does take place with the octanoaËe

iort.
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THEORETICA L TNM,ODUCTT ON

The Theory of E1ectrolfif,c Solutions

The theory of electrolytíc solutions, particularly
that of uni-univalent and uni-divalent or d.å-univalent,

has developed to a very great extent ever since r,rrheniusr

theory of electroJ.ybic dissociation appeared in the late .,t',

.nineteenth century. It is not possÍble to discuss them .,,,

all in a short thesis like this. Hence an attempt to
d.escribe the gradual growth of t,he theory, lv:ith the ¡nain

sËress on our present work, has been made.
1ïn his theory of electrolybie díssoeiation Arrhenius*

assumed that an equÍlibrium existed between the undissocia-

ted molecules and the ions, and that the curent was

carried through the solution by these ions, Arrhenius,

assumi.ng complete díssociation at infinite diluËion,

the degree of dissociation of an electrolybe in aqueous

solution. In this case the ions lrere assumed to move

independentJ-y of one another and theÍr velocities r^¡ere

considered to be eonstant over a range of concentration.

That is, in the expression

expressed the conductanee ratj.o + as'.eqtra}-.:to
,A-o

Jl = <(ui*rt.)
J vo 

(ut + û;)
o........(1)
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the ratio of ionic veloeities at a definite concentration

to those at infinite dÍlution remaíns unaltered. Appri-
cation of the law of mass action results in the Ostwald

diluËion law:

o(tê..
(t-.r) ..........(14)

The Arrhenius theory was successful in aecounting

for the properties of weak electrolybes but, t*ren applied
to strong electrolytes, the values of k were not eonstant

vrith respect to concentration.

Following the suggestion of Van Larrz ,hu, ,h*
properties of solutions of strong electroLytes could

not be independent of eoncentrati.on, SuËherland. (fgOe),

Noyes (1904) , and Bjern-m (1906) adopted t,he víew that
the behavior of strong elecËrolytes in diLute solution

could be accounted for by the hypothesis of eomplete

dissoeiation and an adequate consideration of the effects
of interÍonÍc attraetion. Studies of the crystal struc-
ti.¡re of electroJ-ybes, which seemed to indícate a regu-

larIy arranged aggregation of ions rather than moleeuJ es

Ì'rith bÍnding force largely electrostatic in character,

strengthened the hypothesís of eomplete dÍssociation.

Changes in conductivity are thus ascribed to changes

ín ionic nobility and not to-the changes in the degree

of dissoeiation.

*,
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The well known Kohlrausch relaËionshÍp,

-/\ = J\o AJE
. ... . .. ...(21

where A is the slope of the straight line, is strictly
empirÍcaL, and is valid only for the dilute range of
concentratj.on. Any theory, however, should supply a

mathematical- expression that will simplify to this fols
for the region of higþ dilution.

tl
The Debye-Hückel Theory

An attempt to treat the interj.onic attraction
theory of electrolytes qu.antitatively was made by J. C.

Ghosh (1918), wÍth relatively little sueeess, but the

work of P. Debye and. E. Hückel3 marked. the comneRcement

of a new era in eleetrochemj-str¡r. The fundamental Ídea

underlying their deductions is that as a consequence of
electrieal attractions between positS.ve and. negative ions

there are, on the average, more íons of unlike than of
like sign in the neigþborhood of any ion. Every ion may,

therefore, be regarded as being zurrounded by an ionic

atmosphere of opposite charge. I¡lhen the Íon is statíe
the ionic atmosphere has a spherieal s¡pmetry. ltlhen

the ion is made to noove under the Ínfluenee of an

external- electrical field, there is a distortion of the

ionic atmosphere in such a way that the charge densíty

t-.-
t:i::l
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of its oppositely charged atmosphere beeomes greater

behind the ion than in front. The rate at which the

atmosphere on one side forms and that on the other síde

dies away i.s expressed in terrns of a quantity called the

time of relaxatíon of the ionic atmosphere. The result is
a retardation of the ion; this influence is call-ed the

Relaxation Effeet.

In addition v,¡hen an elec'¿rical potential is
applied the ionic atmosphere itself , along r,r¡ith its
associated solvent molecuies, moves in a direction
opposite to that of the ion, thus reducing the speed of
its motÍon. In other words the viscous resistance of the

rnedium has been i¡rereased. This viscous drag on the

movÍng ion is known as the ElectrophonetÍc Effect.
Taking into consid.eration these two effects

together wíth the Brownian movement of the ions, Onsager

developed the followÍng equation for the equivalent con-

dueËance:

^ 
=^o-f 8,2'4 + 9'",".ãl-t5^J.la ..........(3)'ç3ro1"1" ' @*"TV,

For uni-univalent electrolytes in water at 25oe,., equation

3 assumes the simplified fornr

-.4. = J\o -G,zzzzzuo*- Sq."a).la
. . . . . o . . o . (Å.)
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which is of the form of the empirical Kohlra'usch law.

Due to the mathematical simplifications and the

assumptions made, uùich are really valid only for the

dÍIute region, Onsagerrs equàtion is not vaIj.d at coricêD.-

tration greater than 0.005N. .Arnong the various reasons

rn¡hich render the theory unsuitable at concentrated region

are the following:

1. In the potential distributi-on function,

- V"r, A¿ù-fr- =f- VT-n'
h-r-

the potential .V"& is assumed to be a línear firnction of
charge density; i.e., only the linear terms in the

Boltzmsnn distríbution law are taken into account. Since

an exponential term is Ínvolved. for the distribution,
ühis assunption necessarily restricts the applieabilíty
of the equation to low concentratÍon.

2. The Íoníc síze is negleeted, and thís may

introduce serious errors in the evaluation of the

relaxation term at higher concentration.

3. The dielectrie constant ís considered to remain

unchanged. But I{asted., Ritson and Co11ie4 have shown that

the dielectric constant D of an electrolybûc solution of

concenËration C ean be found. from the following expression:

D : Do + z6c
7where ð represents the average contribution of the

ions to the dielectric constant. They have also deterrnined



iÌtri:*::i::;i:à:ìì:t::i!:t::i;::!;i1,.-"?:1::ti:f;ì:::;:l':árli;;:,îi:;i;É;:

T for various erectrolrl"" up to a concentration of

2N. These values vary from -7 t'o -L5. Thus it Ís obvious

that the dielectric constant of a solution may be markedly

dÍfferent from that of pure solvent.

l+. The viscosity effect is not taken into aceount.

The Wishaw-Stokes Equation

For sone twenty years after the appearanee of

Onsagerrs theory, no further major progress $ras made with

the relaxation effect. In L952, however, Falkenhag€D¡

ï,eist, and f elþ'5 publíshed an important erbension and

r¿od.Íflcation of the theory, ín v¡hich allowanee was made

for the finÍte size of the ions and a neÌü elcpression for
the relaxation effect was developed. At the same time

A
they used the Eigen-l¡Iiche" df stribution function, whÍch

also consj.dered the ions to be finÍte Ín size, and ob-

tained an enpression,

X -ãÐo?zT l*f4o. 
-O.2qLqK'. 

"""'rf'\""

where Hail is the di-stance of closest approach, rxr repre-

sents the intensíty of the field acting on the ion, ffid

ÁX is the relaxation fÍeld r¡¡hich acts in opposlte sense.

K ís defined by the foLlowing expression:
17

- fTrn¡ez -'2 ? ' ¡- -tt(=l lrclr- lltr J-g I ..........(6)
l_ lzsl"Ê.rJ L 2N, 2N' J
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Tn the defÍnition of K, n1 and n2 are Ëhe nunber of cations

and anions per eubÍc centimeter and N1 and N, are the

:.:. reciprocal volu¡nes of the cations and the anions.
:"' lnfíshaw and. StokesT modifíed Falkenhagenrs expression ;ì*i:tt'

for the relaxation effect to allor¡¡ retentÍon of the

Boltzmann function and published their conduetance equation
- -,,,,,,,....,.,.,

,,.r in the form: .ir,,.:,t:,,t.

i. /\z f4. - ß¿Jcl f l- B,JtIl ','.,,",1: ,

l+l<a-- t*l<o'J .r.,.(7)

where Bt = |zo\'tl
@")û " "(8)

Bz = .8^'5,-(Otr-;¡"'|o .....(9)

',,,t In the above equation the onl-y adjusËab1e parameter is
the effective ionic d.iameter Bt', if one assumes that

,o ./\o ís atready known from suitabLe measurenents.
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The Falkenhagen-Leist Equation

Consideration of the fact that the ions, beíng

impenetrable, must be dispJ-aced during migration Ied
d

Falkenhagen" to evaluaüe the relaxation effect as

^.ï = 0.2929 BzAoK _ r11\
(t+ rc o) C l + t.lT- lKa, +å o"ot) " " ' \L) t

and Ëhe electrophoretie. effect as

/\T,
l+ rca. .....(1lr)

where K is defined by equation 12. The consËant 83 is
defined by

Íz €'2 xf
L-'-1 ll27ffv7o to" .....(15)

Falkenhagents general conductance equatíon ís

/\ = J\o-/\r-l\r r1Áro o a o a \ ¿v ,,

instead of the product type proposed by Wishaw and Stokes.

Here, too nan is the only ad.justable parameter and. has

the same meanÍng.

The question arises whether the values for tratt

as they appear in the Wishaw-Stokes and Falkenhagen-

Leist equations have any physieal significance. Sj.nce

the values which are obtained for tfatr are usually not less

Ëhan the sum of the crystallographic radii of the ions, Ít
could be argued thaü tt¿ff d-oes give a measure of ionic
diameüers in solution. It müst be admitted., however, that
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ühe manner in whÍch equatÍons 7 and 16 are eroployed to

analyze experi.mental d.ata forces nan to absorb all
imperfectÍons in the theory as r¡¡eII as any e:cperimental

aerror which may have been íncurred. Fowler' says Har ;i.;..lii

ís an tomnium gatherumt correction.r? It would seem that
the values for tr¿tr ¿rs at best only qualÍtative.

It can be seen that i.n equations / and 16, 7)o , :,,1 ,

the viscosity of the pure solvent is the only viscosÍty "':"""'

terrn which appears. The viscosity of the solutj-on *il;t, ii:t]'

in general, be quíte different from that of the sol-vent.

Bernal and Fowl"*to have sholin that ions in soLution affecË

the viscosity ín at least three different ways: (1) They

Ímpart momentum to the solvent molecules by coltiding
w:ith them and. thus cause changes in the viscosity.
(2) Interionic attractions cause increased shear and

hence j.ncreased viscositlr and (3) change in the hydra-

tionoftheÍonscausechangesinthevÍscosity.
I 1 .:.:.i.....:....

Ïfalden-* studi.ed the relationship between viscosity ,,.':i,l.

!:- .,; :

and equivalent conductance for tetra-eËhy1 ammonir:m picrate :,:,':,,t:,'.: j:: 
..:'

and found that, for a variety of solvents and. for a

temperature range of fifty degrees,
AoJo = eav-vslavtÞ

...-.,.:,:.:.::._..

Attenrpts to exûend thÍs to solutions of fínite concen- t:',,',.¡':

trations so that
/\ tt = Con.sl-qnl-

I

have usually failed. Krausu=forrrrd that the plot 11



versus concentration t""t;;ool"."u through a minimum

and then increased contÍnually. He ex¡plained thÍs on the

basis of ion pair formation.

It 1s generall-y agreed, however, that some form of

vÍscosity correction shoufd be applied to the conductance

equations. The exact forrn is not known, but experienee

has shown that dividing both the Robinson-Stokes and

Falkenhagen-Leist equations by the relative viseosity,

thus,

/\ = klAo - B.rE l[,- +g r1----^r
? l+øålãJ- l+Ed'nJ""'(17)

and. /l = %- t Â" - J\r - ^EJ t.
T 

L -+e .....tI8)

seems to be very approxinately correct. It is observed

Ëhat these viscosity corrected equatíons often reproduce

experimental data for solutions whose concentration far
exceeds the limits to vuhich they are theoretically

applieable. Thus, Canpbell and. Pate""orrt3 found sür-

prisingly good agreement right rÌp to saturatíon for

aqueous solutions of lithir¡m chlorate at Z5oC. and.

131.8oc. Sinilar results were obtained by Campbell- and
1t.

Bocka& for ammonium nitrate at 25oC.
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The F\¡oss-Onsager Tlqr4ation

nrossl5 has recently extended. the highly mathematical

treatment given earlier by Fuoss and 0nsag"r16 and by
14,Fuoss*r. In this theory the relaxaËion effect and the

electrophoretie effect have been evaluated to lnclude

terrns up Ëo the order of c a/2. The resulting eondue-

tanee equation for a uni-univalent eleetrolyte is

where

as Tì 8.zo5x ro5

u¡here

and

E =. E,rAo- EL

O.kjly]Bt = K2^2bZ

2l+c

o.b3t+iBz = @16e?--
atb=E'-

aD6kT

ô..r.(21)

.....(22)

. ö.. .(23)

expressed as foLlows:
lz

/\ : /\o 3c''+ Ec L"Ac + .le .....(19)

In equatÍon 1!, S, E and J are constants which are defined

as follows:

5 = 4+ PA'
. .. . . (20)

4, and. P are the Debye-HückeL constants defined

The constant E is expressed by the following three

expressions:

with b defined by .....(24,)
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By combining equation 24, with equations 2I, 22 artd. 23, it
is evident that the constant E is independent of

concentration as wel-l as 1f¿tr, the distance of closest
::':':' :: approach. Tt is seen from the equation 20 thaÈ S is also
i.::ì..ì:,--ì

independent of these two parameters.

J is given by

f = cr/\o*Çz- .... r(21+)

and.

6-z = 4P + +ff ffi[.o,2*u^tJ....(26)
The fr¡oction h(b) in the equation 25 is defined. by,

ô3
b

.-.:-i;.:..t;.l

,:-:,',--.'.,r Írhere b is again expressed by equaËion 2ll,.
. -'..lr.. -l;

.r.::r:. ,.:.-::r-.:,

conductanee of an electrolyte in a given sol-vent and at

a fixed tmperature is a function of the two parameters

:;.::,¡1-::..r¡.1 /\o and lÎ¿tl. Sínultaneous solution of the equation
':'::':'r'::':i 

for these two parameters using two given values of
./\./\ would be extremel-y dífficult due to its eomplicated

form. A different method i*i used to obtain the two

parameters. ThÍs will be ouülined briefly.
..: -:-l:



Shedlovskyl8 has d.evised a method. to obtain a first
approximatÍon for -A,o . This eonsists in plott:.ng /\j ,

defined by the fi.mction

,/\,
/\ + {ev"

| - [3.'/^
.. ...(29)

agaÍnst c. The resulting plot is usually linear up to

O-l¡.land exürapolation to zero concentration gives a

good approxirnation for -4,o , say -Ao¡ . Knowing 1\ot t

it, is now possíbIe to determine A using equati.on ZO

and E using equation 2L. Nexb another quantity -.2t' i"
defÍned by the expression,

-/\t= /\o+Íc .....(30)

vfrere -(\o= -A + Sc y''- E. %Za . A plot or Á'
agaÍnst c is linear r,rith the intercept 6n ¿¡s -/\t axis
gÍving -Aoand having a slope equal to J. Once the

slope J i.s knor,vrr, the disüance of closest approach can be

calculatêd by means of equations Zl+t 25 and 26.

ïn spite of the faet that the Fuoss-Onsager equatíon

reproduced conductance data rather aeeurately for rmny

solutions, an anomaly still seemed. to exist for the strong

electrolybes. It was observed that electrolybes which

obeyed the Fuoss-Onsager equati.on ín aqueous solution
behaved like weak eleetrolfies-in solvents vùríeh had a

Iow dielectrie constant. ft can noË be assuned that
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part of the eJ-ectrolybe exist as neutral noleeules in
Ëhese solvents, since it ìs now generally accepted that
these saLËs are ionic even in the crystalline state.

loBjernrm'l in L926, suggested that ion assoeiation could

take place in these solvents. He reasoned that in a

medium of low dielectric constant the eourombic potential
energy courd become large orough to overeome the thermal

energy of ühe ions and thus ions could assocíate to forsr

non-conductíng ion pairs. The question now arises,
rWhen can two ions be eonsidered as an ion pair?tt Bjerrun
considered. two ions to be an Í.on pair l.¡hen the distanee

between thero was 1ess than €i
ZDohT '

The first attempt of Fuoss and Krau"20 ,u d.evelop

a general theory of conductance using the Íon pair idea

to explain the behavior of strong electrolyUes in a

medir:m of low dielectric eonstant was only partially
suecessful. fn media of Iow dieleetric constant the

concept of ion pair described the behavi.or of the elec-
trolyte satisfaetorily. The same eoncept reduced to the

Debye-Htlckel-Onsager equation for ned.ia of high dieleetric
constant, but it failed in the intertnediate range. In
part at least, this was due to the fact that Fuoss and

Kraus had assunred. that the Debye-Hückel-Onsager equation

applied to solutions having finite concentratíons, and it
was not until Fuoss and 0ns"gu"t6 obtained theÍr conduc-
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tanee equatíon, equation 19, that a satisfactory general

equation was developed. A new defj¡rition of an ion pair

was also used. Fooss2l defined an ion pair as follows:

rAn ion pair will be defined as an anion and a cation

separated by a d.istance between r and r f drr provided

that no other unpai.red anion is located inside the sphere

of radius concenürj.c with the reference cation.n Equation

1g was now modified in the following manner to make it

generally aPplicable:

/\ = /1'o - s Ceõ) 7'n r. r1,Lo1c4+f"q- Ka-c 
" 
FT-r .....(31)

Here ( l- t ) represents the fractj.on of the íons whieh

are associated üo forrs ion pairs and f is the mean ionic

activity coeffiej.enË for the electrolybê. l(q- ís the

association constant for ion pair formation.

In ord.er to determine the three para.neters -A,o,

I , æd Ka- , several nel^r quantitíes are defined.

First Y must be knovm and a first approxination is

obtained from the e:çression,

- .4.
U _ a.

-/\o - SeY^ z\Y'Aáz

Thls novr perruits evaluati.on of the quantity z\' where

/\' i s gi ven by

-,A,t = A +s Cc l)'-- F.e l. .|.-ogc v 
. .. . . (33 )

... ..(32)
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other quantities are defined:

Ll : /\l- ¿\o
e6

z
v

.....(3ll)

.....(35)

consideration of equations 34 anð, j5 shows that a plot of

V against flí should gíve a straight lÍne, provÍ.ded.

,Ao has been chosen correctly. From the equation jl+ it
is evident that the nr¡¡nerator of y v,rÍlr be positive if
./\o is too s¡aall, and si¡rce the d.enominator tend.s to

zero as c beeomes srnalJ_er, the eurve ü,:irl beeome conca\re

upwards for Lor,v concentrations. Sinoilarly, it is seen

that the curve r^rÍ11 become concave dovrnwards if /\"is
too large. For the prroper choice of Ao t however, both

nunerator and denominator tend üo ze?o for low Gonc6rr-

trations and the plot vrilL be linear. The slope of this
süraight line wÍrl be equar to Ka and the intercept on the

l-axís is equal to J. Thus Ka ís knov,nr and the parameter
ttar can be calculated from the value of J.

?heoretically the Fuoss-Onsager equations are only
applicable to sol-utions for r¡uhich l(a- ( e.z . Fuoss and.

q/

Onsagerro mentj.on several reasons vrhy Ëheir equation can

be expected to be in error in linear and higher order
fenns:

(1) The change of viscosity with concentration and.

Èhe change of diere-ctric ecnstant are negreeted..
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(2) Linear superposition of fields ís assuned.

(3) The vo}¡me occupied by the ions Ís neglected and

the solvent Ís assumed to be continüotts¡

(/+) The fact that colliding ions have finite velocity

is ignored.

Fuoss, Ín fact, maíntains that Ëhis theory cannot be

extended to higher concentratiorlsr To use Fuosst ovm

words, ,rIt therefore seenßs f\rtile to look for a solution

to the problern of higher concentrations by an extension

of the present theory r¡¡Ì-rich is, however, valid for low

conc entratiolls ,I
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NATURE OF THE PROBTM/I

The work here described of conductance measure-

ments of sodiun octanoate i.s a part of the project of

measuring the electrical conductance of sodium saLts of
higher fatty aeids from a very low concenËratíon to very

high eoncentratíon. It is reasonable to suppose thatr âs

one proceeds up the homologous series from acetate onwards,

an increase of anÍon size would lead to a stage rn¡here the

anion may become aLmost motionl-ess and nonconducting. 0n

the other hand, it is also knovr¡r that after a certain

nu¡nber of earbon atoms in the chain is reached, occurrence

of micelle forrnation, Í.e. aggregatÍon of anions to fort
a large kÍnetie unit of greater charge, does take plaee

and thus even the largest anion can show a reasoRable

conductance property.

The object of the present work was therefore,
(1) To find out the exËent of eoncentration to

whích the experinental values of equi-valenË conductance

at 25oC. antrd 35oC. agree with the theoretieal equations

of Robinson-Stokes and.,Falkenhagen-T-,eisË,

(2) To study the general conduetance behavior of

sodium octanoate at various coneentraËions,

and lastly, (3) to enquíre into t'he exisüence or

non-existence of ionic micelles at higher eoncentrations.
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EXPERÏMENTAL PROCEDURE

l. Preparation a'nd Purity of the Falts
The n-octanoie acid, otherwise known as caprylie

acid, was obtained f,rom the Eastman Kodak Company and

purified by redistillation. To prepare the salt the

acid hras neutraLized with an alcoholic solution of
sodium hydroxide and the resulting solution concentrated

by slow evaporation. To the concentrated. solution r¡¡as

added a mixture of aeetone and alcohol in the ratio 2:l
uhen the sodium salt of octanoic acid was throrm out.

The precipitate r+as filtered on a $uchner f\rnneI, dried

in a vacuum oven, ground in an agate mortar and stored

in a rl:dèstëcator over barium oxi¿e.

The purity of the salt was determined. by eonvertíng

the sodÍr.rm octanoate to the sulphate as described by

Stock, Staehler, Patnod.e and, Denn ít22. Analysis of

four samples estabLished the purity of the salt to be

99.5/o. The only possible impuríty could be sodir¡m

carbonate and Íf this is present a higher percentage of

sodium sulphate would be expected. since the percentage

of sodirr¡'r in sodium carbonate is about l+3 as compared to

L3.7% sodir¡rn in sodirrn oetanoate. The results should also

be high if sod.ir-m hydroxide were present as an impurity.

t::.'!:
::: -l

L':: i
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A set of þH measursnents of the sart at different con-
centrations agreed remarkably well with those ealcuLated
from the standard. equations for the hydrolysis of the
salË of a weak acÍd and. strong base. For the determination
of the cell- constant, potassium chloride, I.[allinckrodt
analybical reagent, was fused in a platínum dish, ground
in an agate mortar, and stored over barium oxide.

2. The Conductanee hlater

lfater obtained from a Barnstead eleetrie still
with a block tin eondenser had a specific conductance
of less than 5 x Lo-6,:mhos/cn at z5o c. ït was ftrrther
purified by bubblíng nitrogen through it for several
hours. The nitrogen, however, was purified by bubbling
it through alkaline pyrogallol, sulphuric acid and
Itascari-tett. In this uraj¡ water having a specífic coo_

ductance of Z-3 x 10-7 mhos/em v¡as obtai.ned.

3. Preparatíon of the Solutions
âr concentration range from 0.02N to saturation:

At least 2.3 gms of salt was weighed to o.z øg.
The salt was then washed ínto a frask and. made up approxi_
mately to the desired weight. The resulting sorution was

weighed on an analytical balance to the nearest 0.2 mg

when the totar weight was less than 120 gns. The more

dilute solutions were weighed on a large balanee to the
nearest f0 mg, since these always weighed more than zoo



güsr the weight concentra.tion !ìras alh¡ays known to at

least O.OL%. All weighings were corrected to vaeuum.

..:,.¡,:r.,:,:r: b. Dilute Solutíons:
':ì'::"':iì':::' 

Following the teehnique of Shedlovsky these

solutions were prepared by successive additions of salt
to a knoum anount of water. At l-east O.OZ grams of salt

: : ...r.- -.
'..:. .. .'.',.':.:1.,:'|;:,,.::'j were weighed on a Mettl-er MÛ5 Grammatic miero-balance
:'::;:::::':: to the nearest Z y gms. A maximum of six additions was
tr;,t ,,r,,.,,,,.,.,

made so that the wei$rt concentrations for these solu-

' tions was also known to at least O.OIlo.

:

r 4. The Conduetáncé Brídge

I I teeds and Northrup Jones conductivity bridge was

r used. to measure the resÍstance of the solutíons. The

, Jones Bridge is a modified versíon of the f,amiliar [,fheat-

stone resistance bridge adapted to alternating cr.lrrent

. -. -.-:-..t...:....

tt'',.t,.:'i t,t.f-':::. '- utÍlizing resistors designed for alternating current use
. i 

"..:..-
¡,,.1 ,¡-, and of the j¡ctusion of the lrWagner 

^Groi:ndtt; 
a devíce

which elÍninates current leakage at the detector terminals.

An oscill-oscope in series with a tuned amplÍfier served as

..'." ''..,, a detector. The sensitivity of the bridge was better than
...'..-..'.'.

'''''':':'-. "1 Ã

one part in I0/. A circuit diagram of the set-up is shown

in Figure 1.
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5. The Conductance Cells

, The conductance cells employed in this work had
'

the leads and filling tubes sufficiently far apart, as
t2f suggested by Jones and Bol1inger'r, so that errors due

, to the Parker effect2& would be avoÍded..

Tl" solutions of potassÍr:m chloride used to

specifications of Jones and Brad.shaw25. Periodic deter-
mination of celI constants were found to be constant

, *ithin O.Ol+fo and ;' cell constant d.etemrinatiofls;r¡¡rihh
: d.ifferent d.er¡ræ.I solutions agreed veff wel1.

For the measurement of cond.uctance of very dilute
' solutions a spgcíal type of celI, of the design reeomnend.ed.

cl,by Shedlovskyo", hras used. ft is shorm in FÍgure 14. The

cell constant of thÍs cell was obtained by using Ëhe

following equaËion reeonmended. by Fuoss2T et al.

/\ = lhq. q3 - q5'6scl^*5g'74cLo1c+ 198'u:,...(36)

From this equation /\ for Ecl at z.-oc. can be caleurated

for a given concentration. From the equation defining
the equivalent conductance

.....(37)

where R the measured resistance of the KCI soluLion, C

the concentration in equivarents per litre, and A the cell
constant, it is possible to carculate the only unknown A,

it::-:.,

/\ = r""o1\
Ce
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once /\ is obtained fronr equation J6.

fn the absence of a standard method of determining

cell eonstants at higher temperatures an appropriabe
28

correction, as reeornrnend.ed by Ïüashburn , was employed.

The difference in cell constant at higþer temperature is
essentÍaIly due to geometry changes in the celL. For

cell constant correction the expression employed is as

f oll-ows:
AA = þ'+aE .....(38)

t
r¡¡here F i" about 3.5 x 10-o units per degree centigrad.e

t
and 4b in this case is lOoC. The corrections !ùere

applied to each cell-.

6. The Thermostats

The thermostat used at 25o was the one constructed.
,o

by Bock-' and shown in Fígure 2. The steel tank of

eighteen gallon capacity was housed in a double walled

insulated box. Stirring !Ías aeeornplíshed by means of a

pu¡rp. The therraostat was fíIled with r{vlarcolr, a hÍgh
30boiling hyd.roearbon oilr âs reeomnended. by Davis.'-

Temperature control was effeeted through the use of a

mercury-boluene regulator and thyratron relay as described
?l

by Swinehart--. A Beckmann thermometer, used to record.

the temperat'¡¡re, was frequently calibrated against a

standard p1aËinr:m resistance thermometer by means of a
tt

Muller Brídge. The constane.y- of temperature of the

at
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thermostat was welL within | .OO5oc. For ZS?C. rnêâsurê-

ments it was found neeessary to precool the thermosüat

baÞh so as to coi:nteract the frictional- heat generated by
-t.,.,, the stirrer. This was aceomplÍshed by passing water, the

teruperatr.re of wlrich, in turn, uras regulated by means of
an auxilÍary thermostat to a desired value, through a

,.i copper coil inrnersed in the thermostat bath.

,,,: The other thenmostat used. at 35o C. vras a thick
walled square tfpe glass vessel of about eÍght gallon

capacity. It was lagged w"ith half-inch felt and Mareol

GX petroleum oil was used as the bath liquid. To ensure

u.niform temperature throughout, two propell-er-type stirrers
were used. The other arrangements employed to seeure a

I good temperature control were the same as deseribed above.

7. The Viscosity Measurements.

Viscosíty measurernents were made in a viscorneter
.: '1,)i'1, of the Cannon and Fenske'* type which has negligible
'= drainage and kinetic energy eorrections. Calibration

wíth water at Z5oC. and 35oC. wâs first d.one by filling
through Ëhe capilIary arm to a referenee mark on the

:,: 
capillary portion by applying a gentle suetion to the

opposite arm. The viscometer was left in the bath at least
half an hour before taking a readíng. Rr¡n times vrere

u' reproducible onty to O.OJ/'.
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8. The Densitl¡ Measurements

Two pyknometers of h5 mls. capacity were filled
and left in thermostat for at least lO mÍnutes. The

sol-ution meniseus in one capillary arm was adjusted to
a reference mark by withdrawing solr¡bion with firter
paper through the opposite arm, The pykno¡neters were

Ë*néed I with acetone, dried, and left Ín the balance

case for an hour before weigþing. several times during

the research the pyknometers were calibrated with water

at both teraperatures. vaeuum corrections were applíed to
all weÍghings.

9. The Hl¡drolysis Correction

TLre r¿ethod of Campbel l and Bock33 **, used. to
correct the equivarent cond.uctance for the effeet of the
hydrolysis. Hydrolysis of sod.ium octanoate oceurs as

followsi /. L r ,l.-A [J ,sol + l12o CA H sOzH + Ou-

In this proced.ure the degree of hydrolysis x. is ealcu-

lated from the expression

x. = tQ.- +lkyl\r<hze v jsz é
where Kh is the hydrolysis consËant and c is the

stoÍehío¡aetrie eoncentrati-on. Assuming the equlvalent

eonductance of the free acid or base to be equar to its
liniting equÍvalent conductance, the true equivalent con-

d.uctance, Aþ,u, of the unhydrolyzeð, salt is calculated fron
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the equati.on

/\ ¿*pE - C t- tc) A rn^" # )c A' &os.

The hydrolysis constants lv'ere obtained from the data of
ionization constant of oetanoic aeid given by Dippf'r.
The hydrolysís correctj-on hras applied to all the resulüs.

Deberminations of speeific conductance, density,

and viscosiËy r4rere mad.e in duplícate. Measurements at

35oC. were done without refilling the instrrments, In

case of specifie cond.uctance measurements, over a

certaín range of eoncentration, it was for¡nd that the

resístance ehanged continuously wÍth time. To obtain

the true resistance of the solution, the resÍstanee was

measured at dÍfferent intervals of time and then extra-
polated to zero time.

:.:.'_ I.t
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TABTE ]-

DENSTTY, VrSCoSrry, CONDUCTANCE 0F OCTANOATE SOLUTTONS AT 25oC.

Concentration DensitY
(uroteÆitre ) ( eg,/*r)

Speeifie
Conductanee /
(urLror/c¡a x 10o)

Equivalent
Cond.uctance Relative(mhos) Viscosity

o.ooo227

o.ooo6or

0.001059

0.00u13

o.oo2l+33

0.003001

o.oLo72

o,o2L93

O.Olþb65

o.og78l-

o.L6l+27

o.2L637

0.2¿to8t-

0.298h'Ir

o,36352

O.l+Lljz

s.[[SI3
0.55250

o.73839

o.99697

1.2881

L.9305

2.L6L,O

2'.6392

2,7736

o.glgzta

a.9977L

o.gg855

o.gg97t

1.00179

1.003 2l+

t-.003 78

t.oo515

1.00703

1.00791

1.oo8lr,o

1.01098

1,014.78

t.oLg56

L.02339

1.0348

L.0378

1.04.70

L,O+93

0.15131

O.l+0266

o.vo235

1.12681

r,58gg

L.9Ì+69

6,701+7

t3.2671

26.0587

50.l+895

7 b.L909

79.9285

70.9978

à2.3379

98.g5gr

I28. 706l+

L76.8616

2O5.921+2

256.2426

32L.8321

371þ.2342

t+65.,t+07à

h73.0467

b53.9779

l+l+3.2OZl+

67.j6

66.T j
66.L6

6j,69

65.18

6Iþ.78

62,53

60.lþ9

58.35

5L.62

Ìþ5,o3

36.9/.+

29.1+8

27.59

27 ,22

3L.26

39.1+6

37,27

3lþ.7O

32.28

29.O5

2l+.IL

2r.86

L7 .20

L5.gè

r.oioer
L,O25O7

L.Olþ33L

L.0820

L,3l+28

2.6995

2.gLg5

I+.2L?5

b.7630

1.8&À,9

L,t+952

L.5g3b

L.9275

2.67/,+9

4.0938

L2.gÙh6

L9.2350

39.921+2

4l+.L91+l
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TABTE 2

DENSITT, VTSCOSITY AND CCI{DUCTAI\TCE OF 0CTANOATE SOIIITI0NS AT i5oe.

ConcentratÍon
(moter/litre )

DensiËv(e'ld)
Specifie

Conduptaoc€ 4
(nho/cm x 10")

Equivalent
Conductance Relative(mhos) Viscosity

o.000226

0.000599

0.001055

0.001706

O.OOZI+25

o.oo2gg8

o.01069

0.02187

O,O1++5O

o,09756

o.L6l+o7

o.2L5g7

o.24,OO7

0,2971+6

o.36210

o.t+0967

O.l+l+671

o.55O5L

o.73570

o.99280

L.2823

1.9110

2.L535

2.621+9

2.ggbT

o.gl+zt

o.995rt

o.gg588

o.99722

0.99884

1. o0o3l-

1.00064

1.00185

t.oo337

L.OOIþ62

1.00519

1.00738

1.01108

1.01_53

1.0187

L.0295

L.0328

1'01+13

l.Ol+72

0.18852

O.t+9387

0.86?ot+

1.38105

L.9l+3L6

2.38979

8.0903

15.9858

32.L299

6L.Lzz6

8i-.8768

93.åoLz

86.7853

99.OLL9

L36.!+Ot+t+

206.9265

22L,2373

258.5t+73

323.5LL7

ltÐ7.0278

r+72.8888

587.40l'6

j98.à6fl

608.1890

579 .583 t+

8z.T j
gt.gg

8L.35

80.6t

79.9L

79.1+7

75.6è

73.O9

72.2L

62.65

5L.o5

l4-3.b6

36.L5

33.29

37.66

5Q.5L

l+9.53

t+6.97

l+3.97

l'Ð .99

36.88

30.7h,

27.àL

23 .r7

L9.35

r.ool+
1.2086

I.O356t

L.O62L

L,3097

2.6OL7

2.7057

4.oog8

2.3LL6

L.3732

L,lþ2L7

l.57Lz

r.gL24

z.66tT

L..OA5l+

12.5037

t8'.8859

37.5L2L

54.1011
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DTSCUSSTON OF THE RESIJTTS

1. The Experimental $ggacf
_ The calibraËions of the pyknometers were constant

vrithin O.AA2/o and hence an accuracy of O.OO\þ/" raay be ex-

pected in the density deter"niirations even if we assume

the errors to be additive. The temperature control was
twell within !0.005oC., and the errors in conceirtratj.on

were less than .Olf": The meastren'lents of the resistances

were known to one part in 10000. Hence, assuming that
the various errors are additiver âD overall error of 0:l/,
could be expected in the acüual calculation of results,
the equivalent conductancesnwhich depend essentially on

the forementioned factors.

2. The Limiting Equj.valent -Con-ductances

The liroiting equivalent conductanee of sodium

oetanoate has been detennÍned by the usual extrapolation

techniques of Kohlrauch and Shedlovsky. In the Kohlrauch

method a plot of the equivalent conductanee against the

square root of the eoncentratÍon in the very dilute region

resulted in a straíght line u¡irich r oh further extrapolatÍon

to zero concentration, gave the limiting equívalent eon-

ductance of the sa1t.

Shedlovskyt" method requires the calculatíon of
-t .

^o 
, based on the expression,



/\o
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/\ + '(J¿
t- PIõ

and then the plot of .^! aeainst the first power of the

concentration which resulted in a linear plot. Extra-

polating the straight line to zero concentration the

desíred resulË is obtained.

ïn both of these methods, only the first six

measurements were used at each temperature to determine

-/\o . The plots of Kohlrauch method at Z5oC. and

35oC. are shown in the Fi.gures 3 and lr-. The nethod. of

leasË square analysis was employed to calculabe the

deviation from the straight line and ít was found, in

both cases, that the maximum deviation vras well under

O.Otþ%. The límiting equívalent condu-ctances of sodium

octanoate urere 68.35 mhos at z5oc. and Èt+.OZ mhos at
n rOn
)) rg o

FÍgures 5 and 6 represent the Shedlovsky extra-

polation technique for 25oC. and 35oC. respectively.

In this case the limiting equivalent conductances, ât

both temperatures, being 68.t+g at z5oc. and 84-13 at

35oC., are slightly greater than those obtained by the

Kohlrauch method.. Considering the facts that the Shed-

lovsky method is empirical and the deviations from the

straight line were srnall, the-limiting equÍvalent conduc-
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tances obtained by the Kohlrauch method, were the ones

chosen to use in the theoretical equations of Robínson-

Stokes and Falkenhagen-Leist.

The limítÍng equivalent conductances of the octanoate

ion, 18.25 at z5oC. and 22.1,,È at 35olo¡ âpê obtaÍned by

the subtraction of the limiting equivalent conductances

of the sodir:m ion from the extrapolated values obtained

for sodium oetanoate. For sod.Íu¡n ion, the reported
?Ã Avaluesj) are 50.10 mhos at z5o}. and 6t.5b nhos at 35oC.

3. Application of the Conductanæ Equabions

An attempt has been made to show the extent to

which the experimental values agree with the viscosity
corrected forrs of the Robinson-Stokes and the Falken-

hagen-Leist equations. Since, however, viscosity deter-

minations were not made for the-sÍx most dil-ute solutions

t,hese values were estimated for purposes of the calcu-

lations by means of a graphical interpolation. The
V̂¡parameter ã'" , the distance of closest approaeh between

íons, is so chosen in each series of temperaÈure that

a good agreement between e:cperÍmental values and theo-

retical values is obtained, ât least in the dilute

regions.

(i) Sod.ium Octanoate and the Robinson-Stokes Equation

Columns 3 and l¡ of Tabl-e 3 represent the cal-

culated. equivalent conductances at 25oC., using two
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val-ues of 9' , namely g 
= r5E and g 

= Âr.jl, in the

Bobinson-Stokes equatíon. It is observed that the experi-
mental values do not díffer by more than 0.2 mhos at least
in the very dilute region. With the parameter 3 = f¡Î,
there is a reasonable agreenent w'ithin 0.5 mhos up to a

concentration of 0.04. molar between theoretical- and

experimental values. At hÍgher concentrations a marked

difference Ís observed... ïn case of 8 = 2]t.5î,, the

deviations become large for concentrations beyond 0.01

molar. It seems that the equatÍ-on is less sensítÍve for
ochanges in a at lower concentrations than for those at

higher concentrations. An almost sirnilar eonclusion could.

be drawn from the table 4 of column 3 and à which represent

the values caleulated at 35oc. using 8 = D.5î an¿ I = 191

in the Robinson-Stokes equatÍon. There is no better

agreeuent beyond 0.01 molar between the experimental and

calculated values.

{ ii ) Sod.ir¡m Oetanoate and. the Falkenhagen-Leist Equation

T?re theoretical values of conductances based on

the Falkenhagen-Leist equations are recorded in colrrmns

5 and 6 of Table 3 for 25oC. and Ín colunns 5 and 6 of

Table 4, for 35oC. In this eqr.ration a slightly lower value

of ã is chosen to have resrü-ts in a good agreement between

calcul-ated and experinental values. At 25oe,., lvith
^C)^Oä = 8.5Ã and ä = 10.04, there Ís a reasonable reproducibi-

lity within O.6 mhos up to a concentration of .0f mol-ar.

1
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cArcuLArED EaurvAm\T+tt3*SurrANcES t+r z5o c.

^ 
.- rUoncentration Conduetance R.S. Equation F.L. Equation(mole,/litre) (nhos)- â = L5a- -a 

= 21.5a 
" ="g.iT**"äi'rO.0A

o.ooo227

0.000601

0.001059

0.0017L3

o.002h,33

0.003 00I

o.olo72

o.o2tg3

O.Ohl+65

0.09781

o;I6b27

o.2]"637

0.2tr081

O.29ùbl+

o.36352

0.4,1102

0./+4813

0.55250

o.73839

o.99697

1.2881

t.9305

2.L6tp

2 -6392

2.7736

67,36

66.T j
66 J6
6j.69

6j.L8

6t+.78

62.5i

60.l+g

58.35

5L.62

h,5.o3

36.91+

29.48

27.59

27.22

31.26

39.1+6

37.27

3l+.7O

32.28

29.O5

24.Lr

2r.86

L7 .20

L5.98

6T.zg

66.T0

66.o6

65 ,57

65.L1+

6l+.81+

62.7t*

60 ðo
57.89

5Lv.78

l+2.93

20 .60

L9.b2

l-3.37

Ll..7h

30.r7

37.69

34.27

28.O7

]-9.l+9

l-2.76

3.89

2.58

l.3l
r.14.

67 Jz
66.76

66.Lg

65.79

65.2L

65.L2

63.àb

6L.3tr

5È.L5

56.t+L

bl+.l+h

2L.l+8

20.25

13.81

l-2.23

3I.l+l+

38.62

35.90

29.21

20.21+

l-3.!2

3.90

2.56

1.28

1.09

6?,zT

66.63

65.98

6j.56

64,95

6tr.6r

6L.85

60.27

56.jL

5r.87

4L.2à

20.33

t8.6lu

].'2.78

TL.22

28.81+

35.1+lþ

32.95

26,98

l-9.21+

l-2.I7

3.go

2.6!

1.28

r,20

67.28

66.65

66.o1+

65.7L

65.o7

6h.zo

62.a5

6o.5h,

57;LI+

52.76

42.35

21.01

L9.T2

13.01

LJ..57

29.75

36.6I

33.9h.

27.93

Lg.g5

L2.gg

4.08

2.74

I.3lþ

1,26

.-: -j
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ÎABLE 4

CALCULATED EQUIVALENT CONDUCTAIVCES AT 3 5oC,

Concentration
(no1e/ritre )

Equivalent E. Conduetance
Conducüance R,S. Equation(mhos) a= l3.5L a= lg.oA

E. Conduct-anCe
F.L. Equation
a=6.5Ã a=8.54

o.000226

o.ooo5g9

0.001055

0.001706

o.oo2l+25

0.002998

o.01069

0.02187

o.obl+5o

o.og756

o.16027

o.2L587

O.2l+OO7

O.297/,.'6

o.36210

O.lþ0967

O.l+14.67L

o.55O5I

o.73570

o,gg2ï

L.2823

1.9S10

2.L535

2,621+9

2.991+7

82.75

8r.gg

8L.35

80.68

79,9L

79.b7

75.68

73.O9

72.2I

62.6j

5L.05

L'3.1+6

JO.L'

33.29

37.66

50.5L

l+9.53

l+6.97

t+3.97

l+O.99

36.88

30.71þ

27.8L

23.17

]-9.35

82.71

91.96

81".21t

80.64

80.05

79.7L

75.97

74,.O8

7L.LO

66.o2

53.tÐ

26.j6

25.68

17 .26

30.06

b9.oo

47.O7

4r.7L

3l+.Ll+

23.9/,''

]-5.72

lþ,95

3.O2

L.55

1.0/Þ

82.73

82.oj

8L.b2

80.81

80.29

79.95

76.38

75.15

72.52

67.99

5'l+.89

27.6r

26.65

17.73

3L.52

5A.64

lß.bl+

l+h,.L2

35.69

25.OI

L6.35

4.98

3.2L

L.5lþ

1.05

82.65

81.83

81.04

80.45

79.5L

79.21+

75.39

72.39

68.22

62.ol+

50.27

2l+.65

?2.86

L5,65

26.8L

50.67

l+5 .71+

41.11

33.24

23.9r

]-5.63

l+.96

3.27

L.55

L.O2

82.66

81.87

81.11

80.55

79.63

79.1+3

75.à7

73.LL

69.6o

63.99

5L.92

25.75

24..9O

L6.l+9

28.37

52.1þ7

47.95

l+2.1+9

3b.b7

2l+.5|"t

L6.3o

5.18

3.I+L

I.6l+

1.13
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l+5
atAt 35-c., it seq'rs onry in the very dilute region of

concentration there is a fair agreenent between calcurated.
and experimental values.

Both the Robi¡rson-stokes and. Falkenhagen-Leist
equations failed when applied. to the more coneentrated
solutions and arso it became necessary to ehoose a fairly
large I value even for d.ilute region if any agreement is
sought betrn¡een the experÍmental and. caleulated. values.
This is parËieularly true in case of the Robinson-stokes

ßequation Ë"" 3 values are fairly high.
ft is but reasonable to expect the failure of

these equations in the concentrated region where mieelle
formation takes place as explained. below. Ivloreover, the
viscosíty changes of this t¡rye of erectroryte ís very
abrupt and hence a fractionar power of viscosity, rather
than the first porrver of relative vj.seosity as used j.n the
above cal-culatÍons, courd. reproduce the results better
than observed. now.

J. w- McBain developed the ídea that very dilute
aqueous solutions of colIoidal eleetrolytes, to which

alkali sal-ts of fatty acids belong, behave like ordinary
sarts and are highly ionized into alkali metal cation and

fatty acid anion. At appreciatrle concentrations, referred.



b6-
to as the crítical micelle coneentration, a marked devi-ation

from ideal behavj.or sets in and this is mainLy due to

aggregation of anions i^rith apprecíable nruober of wâter

moleeules to form ionic micelles. Formation of micelles

causes a change in the n¡¡rnber of particles whieh in turn
causes a change in the colligative properties of the

sol-utions. For the same reason a sudden change ín the

electrical conductanee behavior can also be expected.

As can be seen from the plot of equÍval_ent corr-

ductance as a firnction of concentration for sodiurn

octanoate, there is cl-ear evidence of the formation of
ionj-e micelles urhích are mainly responsible for the

observed variation of equivalent conductance. It ean

be seen that in the region of dilute coneentration of
about 0.01 molar, sodiura octanoate behaves like a typical
uni-univalent electrotyte obeying the Debye-UückeL theory

as evidenced from the agreement between caLculaËed values

and expenimental values (refer Table 3 and 4). The onset

of mieelLe formation eauses a sudden decrease in eonduc-

tance to a minimum value around the region of 0.30 molar

to 0.jJ moLar, followed by a gradual increase in condue-

tance, due to the greater charge of micelles and. hence

theír nobility. The gradual increase of condueËivity

reaches a maximum around O.L5 molar which is then fotl-owed

by a slow decrease of eonduetance at further concentrations.
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one might anticipa;"Ïr;, the Íncrease of eoneen-

Ëration wourd result in the increase of nicelle formation

and hence an inerease of eonduetance. But at higher

coneenËrations¡ âs e:rplained by G. M. Hartley and others,
the ionic atmosphere of oppositely eharged ltgegeníonstt

(in this case the univalent sodium ions) exerts a much

increased screenÍng effect; and also, some of the
ngegenionsn would adhere to the micelles orrl"ing to the

high charge of the micelles and thus be forced to travel
in the opposite direetion to that of free gegenions. The

adhering gegenions, therefore, not only lower the charge

of the mieelle, but also cease to play their normal part
in the conductÍon proce.ss and carry their charges in
the dírection opposite to that of free gegenion. This

Ís the main reason for the shape of the eonducËivity-

concentration plot as in Figure 7 aE Z5oC. and. I at jSoC.

fn the initial stage of the raicelle for-raation, the effect
due to hÍgh charge of micelle predomj-nates and hence an

Íncrease of conductance results; whereas Ín the concen-

trated region the other two effectsr ås ermlained above,

outweigh the former effeet and hence a general falt in
conductance is observed at higher concentrations.

The viscosity measurements (Figures 9 and. 10)

show an abrupt íncrease in viscosity around the concen-

traËion of onset of micelIes., followed by a decrease in
víscosity and then further increase at higher concentrations.
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The initial increase ís due to sudden.aggregation of
anions into a micelle of eornparativery large size r¡shich

causes a disturbance in the solvent floro. The increase
--.:. t.:._l.;::.:,::.:,] at higher concentrations is probably due ùo extreme: -:¡; -:::.:ti ìi

hydration and Íncreased for"mation of mieelles.

An attempt was rnad.e to d.etern'rine the apparent

moleeular weight of sod.ium octanoate around the region'.:¡ir,,. r;

' :: of critical micelle eoncentratÍon using the vaeuum flask
. .a .a ,.'.'' .r' a.'. ì_ ::':''::ì.':,':', freezing point depression technique. In this method

fine shaved ice and the solution of sodium octanoaËe

I 
established.

The temperature was noted and an añalysis of the
I

two withdrawn samples was done by evaporation of water.

; The following table shows the varj-ation of the apparent

molecular weight at different concentrations.

TABLE 5

Concentration
gns of saLE/
100 gms of H20

Apparent
Molecular

i$eight

o.8269

1,.L756

L.7934

4.31þLl

I .9 5Lz

IO.b63lþ

75.56

t3.zr
87,5L

10I.33

L26.O8

r50.og
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As seen from the above table the i¡crease of the

apparent moLeiular weight T¡rith increase of concentration

is essentj-aIly due to the formation of micelles which

increase with coneentrati-on.

Thus the results of thÍs work on the conductÍvÍËy

and the apparent molecular weight determinations of sodium

oetanoate show a definite proof of fomnation of ionic

mieelles of greater charge and thus I¡Ie are i.n agreenent
a/

vrÍth Smith and Robi.rsorrjo v,rho claim, by the isopiestie

vapor pressure method, that there is micelle formation

for soùium octanoate,
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SUMMÁRY AIVD CONCLUSIONS

The equivalent conductances, densities and vis-
cosities of aqueous solutions of sodium oetanoate have

been determíned at Z5oC. a¡d. 35oC. ât concentrations

ranging from 0.00025 molar to 3.0 molar. The liniting
equÍ.vaIent conduetances of the oetanoate íon have been

determined as L8.25 mhos at 25oC. and 22.t+8 mhos at 35oC.

The Robínson-Stokes and the Falkenhagen;Leist

equations have been applied to the data. The Robinson-

Stokes equation reproduces the data within 0.1 nhos up

to 0.04. molar at z5oc. when g 
= 15.01. At iljo}. ân

agreement within 0.J mhos up to 0.01 molar concentration

is found. The Falkenhagen-Leist equation reproduces the

data at 25oC. within 0.6 mhos up to 0.05 mol-ar brÍth
OOô
a = 8.54. At 35-C. the agreement between the calculated

and experimental values is found to be only in the region

of extreme dilutíons w'ith 3 = 6.5o1.

From the eonductanee behavÍor of aqueous solutions

of sodiu¡¡ octanoate and the apparent moleeular weÍghü

determinations of. sodium octanoate by freezing point

method, it was eoncluded that micelle formation does

take place in case of sodium octanoaüe.
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