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parts of potassium cyanide, placed in a ten gram clay crucible
and covered with salt. The fusion is made in a muffle at a
bright red heat, allowing it to remain there thirteen minutes.
When removed it is thoroughly shaken to collect the globules
into one metallic button and allowed to cool. The crucible is
broken and the resulting button carefully broken from the slag
and weighed.

In conclusion the writer desires to express his obligation both
to Mr. M. Elsasser and to Mr. Ferdinand McCann for their kind
assistance in furnishing him with suggestions, data, etc., with-

out which this paper would not have been written.
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N determining zinc quantitatively by means of the electric cur-
rent, it is essential to have the zinc in the form of sulphate
and there should be neither nitrates nor chlorides present.

It was found best to use a platinum dish, on which silver had
been deposited, for a cathode. In the first experiments, I tried
copper deposits on platinum, but discarded this owing to the
fact that copper is too easily oxidized, and consequently causes
variation in weight. During the deposition of zinc it is found
best to stir the solution (using a mechanical stirrer) continually,
so as to obtain an even and uniform deposit ; and to keep the
temperature under 26° Celsius.

The current used for the deposition of zinc was four volts,
giving a current of three and five-tenths volts and 0.20 to 0.26
amperes for 100 sq. cm. of cathode area. The current may vary
from 0.20 to 0.26 amperes and the temperature from 15° to 26°
Celsius.

Different proportions of zinc and manganese were tried so as
to determine the action of the manganese, but in no case could
any traces of manganese be found in the zinc which was deposi-
ted on the cathode.

The following reagents were used for the electrolysis:

a. A solution of lactic acid (CH,.CHOH.COOH, each
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cubic centimeter of which contained 0.937 gram of lactic acid.

b. A solution of ammonium lactate (CH,.CHOH.COONH,)
each cubic centimeter of which contained o.50 gram of ammo-
nium lactate.

¢. Ammonium sulphate, (NH,),SO,, crystalline.

The volume of the solution in all cases was 230 cc.; the
cathode surface 150 sq. cm., and the anode one and one-half cm.
distant from the cathode.

The zinc and manganese salts used were the sulphates ZnSO,.
7H,0 and MnS0,.7H,0.

ANaLYSIs No. 1.

Zine sulphate «oveeevvrniniirnenncaniin s 0.5074 gram
Manganese sulphate «.oovveie i 0.1634
AmMnionium 1actate . e rroe o ennes vreiir e 5.0000
Lactic 8CId e v e v innsnn cenrannnrssnirnean 0.7500 e
Ammonium sulphate ..oocvvneniiin i 2.0000 ¢
Ampere, varying from «.eoee i, 0.24-0.26 N.D. o
Voltage, ‘e e B N
Temperature vary ing from .................. 20°-25° C
Percentage of zinc found.«.-vvvvvvvien ot 22.786

LA 35 U=Te] o A 22,78

Time required to dep051t zinc completely.... 4 hours, 10 minutes

No traces of manganese were found in the zinc.

ANALVYSIS NO. 2.

Zinc SUlPhAte. cvers cerrnn iirie i 0.5000 gram
Manganese sulphate . ..ovsivv it 0.4466
Ammonium lactate «vvv vt i i 5.0000 ‘¢
Lacticacid cvvvvrvvriniinienrnannns cieeses. 0.7500
Ammonium sulphate .o+ «oveieiiinnnn.. 2.0000 ¢
Ampere varying from ...................... 0.2-0.22 N, D+
Voltage L 3.5-3.8
Temperature varvmg from cvevvrveencanenns 15°-22° C.
Percentage of zinc foutid «vevve civerrnnrenns 22.82

I 311003 & ARSI AN 22.78

Time required to deposit zinc completely.... 4 hours, 10 minutes.

ANALVYSIS NO. 3.

Zinc sulpbate «evvve i it i iiie, o 0.5000 gram
Manganese sulphate..coov covvi i 2.0000 ‘¢
Ammonium 1actate e e covr trerte teseanssnns 5.0000 o
LactiC acid s oo ver v seunssnnnen snnnon et onann 0,3800 ot
Ammonium sulphate ....................... 2.000 o
Ampere varying from .................. cvev 0.2-0.23 N.D.qy
Voltage E 3.0-3.6
Temperature varying from.........coovenee. 18°-24° Celsius
Percentage of zinc found.sesievern e innn, 22.72

S tNEOTY v evrnorronsonnroann 22.78

Time required to dep051t zinc completely ... 54 hours
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In all T have made about sixteen separations of zine from man-
ganese in the manner described, but in only two cases did the
electrolysis require more than five and one-half hours, or did the
result vary more than o.10 per cent. from the theoretical value.
Constant stirring was found to give a more rapid and uniform
silver-like deposit of zinc.

In several cases manganese hydroxide was found on the
anode, in small amounts during the electrolysis, but in no case
could any traces of manganese be found in the deposited zinc.

During every electrolysis containing manganese, it was noticed
that the solution turned from colorless to amethystine, the more
manganese present the darker the color. On allowing this solu-
tion to stand for a short while, after having removed it from the
platinum dish, and disconnected the current, it was noticed that
the solution again became colorless.

It was found that the best results were obtained between the
temperatures of 15° and 28°C. If below 15° C. the electroly-
sis requires longer, if above 28° C. the zinc may depositin such a
manner (either large crystals or even spongy) as might cause
loss in washing. The amount of zinc deposited in each electrol-
ysis should not be more than o.1700 gram of pure zine.

After the electrolysis is completed the solution is poured off,
the zinc deposit washed with distilled water, alcohol, and finally
with pure ether to remove alcohol; then place a in the hot water
oven to dry perfectly, then placed in a desiccatér until ready for
weighing. This washing and drying should not require more
than five minutes.

Wheun an electrolysis is started the current should be regulated
to o0.25 ampere N.D.,,, and if the temperature is between 15°
and 28° C. it will be found that during the entire process the
current will vary but slightly.

If the current is increased to more than o.30 ampere N.D.
(normal density of current for 1oo sq. cm. of cathode area)
it is found that the zinc will not be deposited evenly, and more
manganese hydroxide will be found at the anode ; also that the
zinc being deposited so quickly, and in larger crystals, will
mechanically enclose some manganese or solution. If the cur-
rent is less than o.20 ampere N.D.  the time required for
complete deposition will be longer.
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The solution from which zinc is to be deposited should always
be neutral or slightly acid.

These experiments were made during 18¢7-18g98 in the labor-
atory of the Koeniglichem Polytechnikum in Munich, Germany.
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INTRODUCTORY.

ICTOR MEYER and his pupils have shown that in a sub-
V stituted aromatic acid, the rate of esterification is affected
by the nature and position of the substituting atoms or groups.
Kellas® proved that for inonochlor-, monobrom-, and moniodo-
benzoic acids, the rate of esterification varies with the niolecular
weight of the acid, or in other words, with the atomic weight of
the substituting halogen. Thus, graphically represented, when
the molecular weight of the acid is taken as the abscissa, and
the percentage of ester formed in a given time, as the ordinate, a
straight line is obtained.

No attempt appears to have been made, even in view of this
work, to exaniine the effect of the position and nature of a sub-
stituent on the electrical conductivity of the aromatic acids.
The conductivities of substituted benzoic acids have been
examined by many investigators, but usually with the view of
determining their affinity coefficients, and with little regard for
the nature of the substituting group.

The conductivities of salts of organic acids have also been in-
vestigated, notably by Ostwald, but never, as it would appear,
with the view of finding any relation between the conductivities
in question and the atomic weights of the metals forming these
salts.

The present investigation was undertaken with the object of
examining into the changes introduced in the conductivity of
benzoic acid, by the substitution of various metals for the

1 From author’s thesis for the Ph.D. degree.
2 Kellas: Inaugural Dissertation, Heidelberg, 187,



