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Heats of Solution of Silver Halldes
in Liquid jsmonias

0f the many solvents known to men,water and liquid ammonia
probably are the best, Hach has its adventages end disadven-
tages, It was the hope of the experimenters to make use of one
of the advanteges of liquid smmonis, that of the solubility of
metallie sodium to give a free eloatron, to find the heat of
reduction of the silver ion to the metallic state.M*® e
following rsaution was the one to be used.

AgBr + Ne Alquid Nig, NeBr +  Ag
What aetually might have been obtained was the energy of the
first lonizetion of silver plus the heat of solvation of the
silver ion. The heats of solution of sodium® and sodium bro-
mide® were inown over reasonable concentrations, but it was our
first task to obtaln such & curve for silver bromide., After
making severzl determinations st different concentrations it
 became evident that this salt was too insoluble for the required
purposes, At low concentrations calorimeter errors and other
experimental errors became too large for sufficlent sccuracy.
Ume walue will be reported in this thesis.

As silver iodide was known to be much wore soluble than
gilver bromide it was decided to substitute a similar reszction
to obtain the desired end,

AST + No Mauld N, gy 4+ g
igain, the heats of solution of sodium® and sodium iodide” were
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known, but the necessary silver salt had not as yet been inves-
tigated thoroughly, Two determinations had been reported®r4
but unfortunately time smd eircumstances did not permit the
making of enough sdditionsl determinations to drew a relisble

curve.

ipparatus and Procedure

The apparatus and procedure nr§ mueh the same ai deseribed
in the departwmental theses of Bottysiak® and Davison®, The
setusl cslorimeter is described in a paper by Schaidt, Studer,
end Sottysiai,® ' , |

The welghed sample was sealed under reduced pressure, ca,
10 mierons, in a sample bulb, and the whole fused on the end
of the crusher rod in the reaction flask, The systes wss then
sealed snd evacuated to 2 pressure of 10 mieroms, purged with
cmmbnma ges, and sgeln evacuated, The pipette ;nﬂ pf the sy«
stem was then closed off, and ammonia from a storege tank was
sllowed to dlstill into the liquid emmonia jecketed pipette.
When thn(pi»cttc had filled to & level indicating 29.88 groms
of ammonis the source was closed off, and a jJacket of liguid
asmonia in a :iivnrnd Dewer wes placed around the rezction '
flask which wes itself a silvered Dewar, ‘whn pipette end of
the apperatus wes then opened to the rest of the system, and the
ammonia jacket removed tr?m the pipette allowing the smmonis in
the pipette to vaporize and recondense in the reasction flask,
When all of the solvent had boiled over, the pipette end was
again elosed off, the smmonla escape adjusted, and the magnetie
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stirrer started, When the tempersture hed become eonstant over
a period of one minute as indicated by & thermoecuple, one end
of whieh was in the reaction flask and the other in & freesing
mixture of water znd ice, the sawple bulb was erushed against
the bottow of the reaction flask, Temperature resdings were
taken every 15 seconds. Ammonia volstilized by the heat liber
sted was captured in distilled water over the aunonis escape
which wes transferred to & volumetrie flask and diluted to five.
hundred milliliters, The solution was then titruted agsinst
standerdized sulfurie seid and the number of grams of Liberated
smwonis caleulsted, This multiplied by the hest of vaporization
of NHy gave the mumber of calories measured by the vaperized |
ammonia, The change in temperature in the apparatus expressed
in millivolts divided by .088 millivolts per degree gave the
change in tempersture in the spparatus in degrees Centigrade,
This multiplied by the hest constant of the spparatus, 40,99
ealories per degree, gave the number of calories required to
change the temperature of the apparetus, This latter quantity
added to the number of cslories used in vaporising the ammonia
resulted im the total number of calories liberated when the
given sample dissolved in 29,88 greaus of smwonia, By the
method of ratios this was reduced to calories per gram mole

of solute. The ratio, mols NH,/mol: solute , was also caleu-
lated,

The silver bromide used was prepared by mixing equivalent
emounts of dissolved e¢.p. silver nitrate and c¢,.p. sodium bromide
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in a mgm:w aeid solution. The mother liguor was filtered
off, aud the precipitate washed several times, using about
three liters of distilled water. The silver bromide was then
transferred to a welghing bottle and dried at 110%¢. for
three hours. ' |

The silver iodlide was prepared in the seme manner using
sodium lodide instead of seodium bromide. In each case nitrie
seld was used to aeidify the solutlon.

Semple Calculation
salt | wt, of EMF | ml. HgsQg per H. of |size of all~
\ u;pi.l ‘ , l y 8& sol. | Hg80, |quot portions
&83 ‘ Nm ‘c| 04 mv, I +1186 | 59 ﬂo

MA! s #Ll05 x 40,88 = 4.31 calories

grems mt Iﬂa mluﬁ = (ul.)(ll.)(m. sliquot portions in
wM) (m. wis of HB;)

.08) (L1186 L0417 16
= (8.08) (,1186) (10) (<017) *“&w‘m’

i

AnnB (grams of NHg evolved) (heat of veporiszation of Hma)

= (.16288)(827.7) = 53.18 cslories.

An' # AKA’ : A% = 4,81 + 58,19 S 7.5 -,

R
E ™ samp.




salt

Aghbr

AgT | 2445
igl £.,0618
gl 11025

for the desired purposes.

B78.2

Y R T
cafores collones
17,54 Sﬂ?@
P 57 .w 5510
U768 + IR0 26,25 5590
Pumsary

It wes found thet silver bromide had too low a solubility
gilver iodide, which is much more

soluble, is expected to have & negetive heat of dilution,

The exact solubility of silver broumlde and silver ilodide

in liquid ammonis at its bolling temperature at one atmosphere
pressure (~58,49C.) has yet to be found, The curves for the
heat of solution of the same salts should be completed, and the
energy of the first lonlzation plus the heat of amwmoniation of
the silver iom, using sodium as the reducing sgent, should
also be determined,
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