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dydrorylanine hydrochloride is a colorless, crystallire, hygfoscopic
501id with a2 melting point of 151°C. It is a strong electrolyte in
nqucous solutions. The solubility of NH,OH-HC1 is 830 grams/liter or

12 mol/liter ir cold water (17°C).

gackiround

The "classical®™ theory of conductance as proposed by Arrhenius stated
that the decrease of the eguivalent conductance (A) of an electrolyte
with inereasing concentration was considered to be due to a decrease in

the relative nuaber of ions, the proposition being given by the ratio

«( = A (1)

)

l\o

14 whieh .2 i. the "degree of dissociation®, and A, 1s the eguivalent
conductarce ot infinite dilution. It was also shown that the tacit
assurption invelved in the above eguation is that the mobilities of the
jons do rot chznre with concentration. With the Debye-Huckel theory,
it has beer. shown that the thermedynanic properties of agueous solutions
of stronz electrolytes may be more reccdily accounted for if it is assumed
that suck cleetrolytes arc substantially completely dissociated in solution.
Since stro.g electrolytes are assumed to e corpletely dissociated for
thermodynamic properties then, obviously, incoerplete dissociation assump-
tions cannot be used to explain conductunce. (Ref. 17:322)

Since it is not possible to account for the decrease of the eguivalent
conductonce of strong electrolytes with iucreasing cor.centration by postula-
ting ¢ cnonge in thc nunber of ions carrying current, that decrease must

be looked for in a diminution of the mobilities of the ions.
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Accorii“; to Deuye and Huckel interionic attractions and repulsions
1end to two "effects® both of which result in the lowering of ionic
mcbilities with increasing ion concentrations. These retarding effects

are the relaxaticn of the ionic atmosphere due to au applied potential,

and the electrophioretic effect. Their mathenatical treatment was sub-
seouertly extended by Onsager to include not only the relaxation and
clectrophoretic effects, but also the natural srowmian movement of the ions.
Onsa~er's eouation for the equivalent conductance (A) of a solution con-

tnining C equivalert:s of solute per liter is

0.9534 x 10° (22.94) (24 + 2.) 5 A
A=A = Wi + + = (zp +2.) C (2)
(pT)°/2 n(DT)=

hich and 2 represert respectively the valence of the positive
Zp = I

ard ncoative ions. D and n  are tue dielectric constent and the viscosity

bae

of the colvent, respectively, and T is the absolute temperature. Also

. . 2q
W =2 2 ——+ 3
. 1+{a)® )

Z42_ E_‘.". + 1°_]

(z4 + z_) (z41% 4+ 2,1%)

331 whickh ard 19_ are the eguivelent ionic conductances at infinite

o
: 1,
dilution of the cation and anion, respectively. The first tern in the

on (2) =ccounts for the relaxation effect and the second

) AP R g
bracizets in equati
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This thesis was typed by Helen E. Creek.
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