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* o all whom it may concern.

Be it known that we, Roserr G. Mpw-
porxe and Hexrr K. McCoNNELL, citizens
of the United States, residing at Louisville,
county of Jefferson, State of Kentucky, have
invented certain new and useful Improve-
ments in Methods of Testing Nicotin Solu-
tions, fully described in the following speci-

Mication.

This invention relates to an improved
method for determining the nicotin content
of solutions, and especially for determining
such content in solutions in which matter
other than nicotin may be present and which
would combine with or be precipitated by
the reagent to be used for the precipitation
of nicotin. ~

The invention has for its especial object
the provision of a method for making a
qnick and accurzte test of the nicotin con-
tent of any solution containing nicotin,
without the delay and use of fine instru-
ments which a laboratory test involves, the
novel test being such that it may be success-
fully performed in the field and the services
of a chiemist not being required.

Nicotin solutions are now widely used in
large baths for dipping cattle, sheep and

- other animals, for the purpose of freeing
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them of various forms of vermin, as ticks,
lice, etc. The nicotin content of these
dipping baths must be of a certain strength
to be efficient, and under some conditions the
hath is prescribed by the Department of
Agriculture of the United States and by
State regulations, to tbe of and maintained
at a certain definite nicotin content. To
fulfil these requirements, it is necessary to
make froquent tests at the place where the
baths are being used. Heretofore, in order
to ascertain the content of such baths, it has
been necessary to take a sample of the bath
and send it to a laboratory and there test it
by certain methods which require a consider-
able amiount of time in carrying them out,

and fine instruments and accurate caleula-

tions. There is, as far as we know, no test
which could he carried on in the field by
persons not trained chemists by which an
acenrate determination of the content of
these nicotin baths eould be made, and there
vas no test for nicotin prior te that invented
by us which could be carried out, even by
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trained chemists, with sufficient rapidity to
enable a determination to be made quickly
enough for practical use, hecause of the
change which took place in the meanwhile
in the nicotin content of the bath. These
nicotin baths after use contain, through the
washing off therein of excrement, dirt, ete.,
certain extraneous mattevs, the presence of
which complicates the proper determination
of the nicotin content of the bath, no matter
how carried out. While we have produced,
broadly, a novel method for determining the
nicotin content of solutions in which such
extraneous matter is not so present, our
complete method also provides for-the elimi-
nation of such matter other than nicotin
which would combine with the reagent
thereafter used for precipitating or com-
bining with the nicotin.

Broadly speaking, our method for the de-
termination of the nicotin content of a solu-
tion consists in taking a known quantity of
the solution and acidifying the solution with
a mineral acid, preferably hydrochloric acid
which we have found to produce the best
results, until the solution, when tested by
Kongo paper or otherwise, shows the pres-
ence of free mineral acid. This assumes that
the solution is alkaline. If the solution
should alréady have the desired small excess
of mineral acid, of course this step would
not be required. To obtain the slight excess
of acid desired, the acid is added in small
quantities, a test being made after each ad-
dition until the reaction indicates that only
a small excess of mineral acid is present. By
these steps it becomes possible to insure
the desired slight aecidity of the solution,
thereby avoiding, on the one hand, alka-
linity, and, on the other hand, such a degree
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of acidity as would make the process un-. -

reliable, these results being obtained even
when the process is carried out by ordinary
workers not having the skill and training
of expert chemists. A suitable nicotin pre-
cipitating or combining reagent is then
added, this reagent, previously having been
standardized of a definite strength such that
a known definite amount of the reagent will
precipitate or combine with a known definite
weight of nicotin, the reagent being added
in a quantity sufficient to precipitate or com-
bine with substantially all of the expected
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nicotin ‘content in the solution, care being
taken, however, that the reagent is not added
in such quantities as to be in excess, that is,
in such quantities as to precipitate or com-
bine with all of the nicotin in the solution

on account of the danger of adding an ex-

cess of the reagent and spoiling the test.
This solution is now shaken or otherwise

- agitated, and a small portion filtered off. To
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this filtered solution is added a known quan-
tity, as, for instance, a drop, of a reagent that
will precipitate nicotin. The formation of a
precipitate in this filtered portion on the
addition of this reagent indicates that there
has not been added a sufficent amount of the
reagent to precipitate or combine with all
the nicotin present. The precipitating or
combining reagent is then added to the
original solution in small guantities, the fil-
tration of a small portion of the original
solution being repeated and a test made of
the filtrate by the addition of a drop of the

‘reagent between each addition of the reagent

to the original solution. This test is re-
peated until the filtrate shows no reaction or
precipitation by the addition of the drop of
the reagent. When this point is reached,

~ all the nicotin in the original solution taken
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for test will have been precipitated or com-
bined with the reagent, and the volume of

“the original solution being known, and the

amount of the added reagent being known,
the nicotin content is readily ealeulated.
These steps constitute a method of adding
the standardized solution of a reagent for
nicotin in the absence of an indicator, that
is, without the use of any indicator. It is
known that although some indicators will
give a sharp enough change of color when
used with solutions of chemically pure nico-
tin, none so far known are sufficiently satis-
factory for use in the titration of solutions
made from commercial preparations of nico-
tin, and are >ntirely. unavailable with dip-
ping baths. Ifurthermgre, all danger of a
reaction of the indicator with either the
nicotin or the reagent for determining it is
avoided by the omission of such an indicator
as would injuriously affect. the result. It will

‘be noted that the steps of filtering off and

testing a portion of the solution, as herein-
before described, will avoid the necessity for
the use of the usual indicators, and yet give
the desired determination of the point where
the addition of the nicotin-&)etermining
reagent 1s to cease.

The reagents employed for precipitating
or combining with the nicotin may be any
substance that will ‘precipitate or combine

‘with nicotin quantitatively, so that the nico-

tin content of the solution can be calculated
from the amount of reagent added. We
preferably employ as such a precipitating or
combining reagent, silico-tungstic acid, some
advantages of this reagent being its delicate

added until
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reaction with nicotin and the insolubility of

‘the salt which it forms with nicotin.

The process thus far described may be and
is intended to be used for determining the
nicotin content of a solution in which mat-
ters other than nicotin are not present which
would combine with thé reagent employed.

This is not usually the case, however, and,

as before stated, in testing dipping baths -

for nicotin there is present much extraneous

. matter ‘which would combine with the re-

agent employed for preciptating or com-
bining with the nicotin, and thus compli-
cate and render difficult the proper deter-
mination of the nicotin by the test. We have
discovered that these complications and dif-
ficulties can be overcome by preliminarily
adding to the test portion of the bath a ro-
agent which will combine with those matters
other than nicotin' which would combine
with the reagent to be employed .if then
bresent. While various reagents may be

. used -for this purpose, we have found that

in actual practice the basic acetates of lesd
will precipitate those substances other than
nicotin in the bath which would combine

with the silico-tungstic acid. After the ad-.

dition of such reagent, the test portion of
the bath may be filtered and tested for the
nicotin content as above described.

While we specify the basic acetates of lead
as a suitable reagent for precipitating -this
extraneous matter, particularly in field
baths, we having found the use of such re-
agent important for the field baths actually
tested by us, we do not restrict ourselves
to such reagent, but will use a precipitating
or combining reagent which will take out
of the solution such matter, the reagent used

for effecting this varying with the particu-

lar character of the solution being tested.
A specific example for carrying out our
method for testing a nicotin dipping bath

. such as is ordinarily used for dipping cat-

tle, sheep, etc., is as follows: A 100 c. o.
sample or test portion of the bath liquor
is measured into a suitable receptacle, such
as a bottle. "To this is added 100 c. e. of
water; 30 grams of a basic lead acetate is
now added, and the whole shaken for a suf-
ficient length of time to permit precipita-

‘tion of the matter which would be precipi-
“tated by the silico-tungstic acid afterward

used. This solution is now filtered, and an
aliquot portion (usually one-half, which will
be about 105 c. c.) of the filtrate is taken and
acidified with a_mineral acid, preferably
hydrochloric acid. This acid is added -in
small quantities, as, for instance, 2-¢c. c. at a
time. After the introduction of each addi-
tion of hydrochloric. acid, the solution is
tested: with Kongo paper and the acid is
the solution shows just acid
with the paper. The nicotin precipitating
reagent, preferably silico-tungstic acid of g
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standardized definite strength, is now added
to the solution in the bottle, the amount of
the reagent added being practically the ex-
pected nicotin content of the solution, care
being taken, however, that the amount of
silico-tungstic acid added is not sufficient
to precipitate all the nicotin present. The
solution is now shaken, and a small portion
filtered off. To this filtrate is added a very
small quantity of silico-tungstic acid, such
as a drop. If a precipitate is formed by the
addition of this drop of silico-tungstic acid,
more of the silico-tungstic acid is added to
the original solution, the amourit added be-
ing a small quantity, the mixture shaken,
and another portion of the original solu-
tion is filtered off, and to this filtrate is
added a small quantity, as a drop, of the
silico-tungstic acid. 'This process is jre-
peated until the filtrates show no precipi-
tate. This indicates that all the nicotin in
the original solution has been precipitated.
The volume of the criginal solution being
known, from this and the known amount of
silico-tungstic acid added the nicotin con-
tent of the solution is readily determined,
as above explained.

Tt will be seen that the herein described
method involves determining nicotin by di-
rect titration of a nicotin-containing solu-
tion "with a standard solution of a reagent,
most desirably a precipitant, for nicotin,
silicotungstic acid being employed as the

precipitant in the specific example given.:

The proper conditions for accurate work in-
clude substantial absence or prior removal
of interfering matter, and slight acidity of
the nicotin solution. Tt is usually desirable
also to dispense with the use of an indi-
eator, that 1s, of an indicator other than the
reacting solutions themselves.

By our process we have produced a quick
and sufliciently accurate test for the nicotin
content of solutions, which can be carried
out in the field, whiel can be performed by
persons not trained chemists, and which
avoids the necessity of laboratory tests and
the consequent delay, fine instruments, and
careful caleulation necessitated by such la-
boratory tests. _

While we have enumerated certain re-
agents for carrying out our method, as be-
ing preferable becanse found in actual prac-
tice to produce the best rvesults so-far as

now known to us. we do not restrict our-

celves to the use of such particular reagents
in carrving out the novel steps of the method
deseribed, except as defined by the claims.
What we claim is: L
1. A method of determining nicotin in
solutions containing the same which com-

- prises direetly titrating a test portion of

08

such a solution with a standard solution of
silicotungstic acid.
2. A method of determining nicotin m

solutions containing the same which™ com-
prises directly titrating a test portion of
such a solution with a standard solution of
silicotungstic acid in the presence of a suit-
able excess of free mineral acid.

3. A field test for determining the nicotin
content of nicotin dipping baths which
comprises directly titrating a purified test
portion of such a bath with a standard solu-
tion of silicotungstic acid.

4. A field test for determining the nicotin
content of nicotin dipping baths which com-
prises directly titrating a purified test por-

_tion of such a bath with a standard solu-

tion of silicotungstic acid, the titration be-
ing conducted in acid solution and in the
absence of an indicator. :

5. A field test for determining the nicotin
content of nicotin dipping baths which com-
prises treating a test portion of such a bath
to remove interfering matter, acidifying the
test portion thus treated, and titrating the
resultant solution directly with a standard
solution of a reagent for nicotin.

6. A field test for determining the nicotin-

content of nicotin dipping baths which com-
prises acidifying a test portion of such a
bath, and then titrating directly with a
standard solution of silicotungstic acid.

7. A field test for determining the nicotin
content of nicotin dipping baths which com-
prises treating a test pertion of such a bath
to remove interfering substances, acidifying
the test portion thus treated, and then ti-
trating directly with a standard solution of
silicotungstic acid. . :

8. A field test for determining the nicotin
content of nicotin dipping baths which com-
prises treating a test portion of such a bath
with a basic lead acetate to remove inter-
fering *matter, and then titrating directly
with a standard solution of a precipitant
for nicotin.

9. A field test for determining the nicotin
content of nicotin dipping baths, which
consists in adding to a portion of the bath
a basic lead acetate to precipitate those sub-
stances other than nicotin which would af-
fect the silicotungstic acid to be used if sach
substances were present at the time of such
use, filtering, aciditying the filtrate by
hydrochloric acid added until the solution
is slightly acid, precipitating the nicotin
by adding to the acid solution silico-tungstic
acid in quantity just sufficient to precipitate
all the nicotin, and determining the nicotin
content of the bath by the amount of silico-

_tungstic acid used and the strength of the

silico-tungstic acid. o

10. A field test for determining the nico-
tin eontent of a nicotin dipping bath, which
consists in adding, to a sample portion
of said bath, predetermined equal small

amounts of a mineral acid, until the sample

Krst indicates acidity on a suitable indi-
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cator, then adding to the sarnle in suc-
cessive stages known amounis of silico-
tungstic acid, removing a specimen after
each stage and testing it to detcrmine
5 whether or not it contains nicotin, ceasing
the addition to the sample of silico-tungstic
acid when such test of a specimen shows
that all nicotin of the sample has heen pre-
cipitated, and then determining the nicotin
10 content of the bath by the amount and

1,197,142

strength of silico-tungstic acid added to the
sample.

In testimony whereof, we have hereunto
set our hands in the presence of two sub-
seribing witnesses.

' ROBERT G. MEWBORNE.
HENRY K. McCONNELL.
Witnesses:
Ormspy DeB. Gray, Jr.,
WitLam M. Berxersy.




