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was used, it will be seen that 36.4 per cent. of this silver oxide
completely escaped decomposition.

The above results, in connection with others along a similar
line, have induced me to believe that attention has not hereto-
fore been directed to the ease with which silver may be oxidized
by lead oxide, and particularly by substances which give up a
part of their oxygen upon gentle ignition, such as manganese
dioxide and barium dioxide. Is it notthen reasonable to assuiie
that certain losses, or irregularities in the treatment of silver and

its compounds, may be due to this cause?
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T will readily be conceded by niost analysts that there is no
l subject in analytical chemistry presenting more difficulties
than tlie examiination and apalysis of the fixed oils and fats.
This is especially true in the case of mixtures of oils of different
origin, and there is probably no problem more difficult to solve
in miost cases than the analysis of such a mixture wlien even
approximately correct quantitative results are required.

It is only within a coniparatively recent period that the inves-
tigations of the chemist have been especially directed to this
branch of research as fornierly the character and identity of a
sample of unknown origin was chiefly, but very doubtfully,
established by nieans of obscure color reactions and one or two
simple determinations, such as specific gravity, melting point,
etc.

At present, however, the investigations of many learned
chemists have shown that determinations of the chemiical and
physical properties of a saniple, such for example as the coni-
bining weight of fatty acids, the percentage of iodine the sani-
ple will absorb, the percentage of volatile fatty acids, etc., will
yield results by which niay be established, in most cases with
reasonable accuracy, the fact as to whether it is a simple oil or
fat, sucli as olive, linseed, lard, butter, etc., and if so its iden-



260 J. H. WAINWRIGHT.

tity and quality; or, if adulterated, to determine with a fair
degree of accuracy the character and probable extent of adulter-
ation. This is especially the case when a mixture consists of
but two oils or fats, one of which is known, in whicli case a few
quantitative determinations will usually enable the analyst to
readily ascertain its approximate composition.

If a sample, however, consists of a mixture of more than two
oils or fats, any statement of its composition calculated from the
results of such determinations as above nientioned would be of
extremely doubtful accuracy in any case, even if one of the con-
stituents were knowi, and even then it would beat best butabroad
approximation owing to the variations in clieniical and physical
properties exhibited in different speciniens of the same kind of
oil.

Somnie years ago samples of compound lard for export were sub-
niitted to the United States Laboratory for analysis with a view
to determining tle relative proportions of its constituents in
order that the claim of the exporter for ‘ drawback’ of duties
paid on omne of its constituents might be verified.

This ' conipound lard”’ or ‘‘lard compound ’’ has in recent
years become an important article of commerce and consists
essentially of cotton-seed oil and oleostearinl made from beef fat
mixed in different proportions; and sonietinies containinga small
percentage of genuine lard. Its composition is variable accord-
ing to the brand and particular formula by which compounded,
but is generally about as follows :

Per cent.
O1ESteATIN + + v v rrr seer cenr et rs st st seaesaranssenoasas 20 to 30
Cottoriseed 01l « e ve vt ti ittt ittt i caacenans 70 to 8o

or
OleoSteariin ««cvvevreecerasesasenas e reen e 18 to 30
B 7 o S PO 10 to 20
Cottonseed 01l v. ceer v v s ieuiesnoansenanaronsesonias 65 to 75

In the first case determiinations of the properties of the sample
would disclose its composition with reasonable accuracy, but in
the secoud case considerable time was spent, I might almiost say
wasted, in making a long series of these determinations, both
on the samples theniselves and on mixtures made in the labora-
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tory in accordance with the formula for ¢omparison, without
arriving at any satisfactory conclusions, until finally a very sim-
ple method for the analysis or rather assay of these ‘‘lard com-
pounds >’ was devised, which up to the present time seems to
yield fairly satisfactory results.

About 150 grams of the sample is placed in a beaker and
heated in a boiling water bath until entirely melted. The water
is kept boiling for at least one hour and is then allowed to cool
gradually without removing the beaker from the bath until the
temperature is reduced to about 75°-80° ¥. It is then allowed
to stand for at least twelve hours in a moderately warm place.

In practice the beaker immersed in the warm water of the
bath is left standing in the laboratory over night at the ordi-
nary room temperature which is usually all that is necessary
excepting in very warm weather when the temperature should
be reduced by artificial cooling.

This process causes the solid fat to crystallize, which being
accomplished, fifty grams of the sample is weighed from the
beaker after its contents have been thoroughly mixed by means
of a glass rod or spatula, and is carefully wrapped in a double
thickness of Canton flannel in which it is subjected to pressure
in a small screw press.

The pressure should be applied very gradually, especially at
first, and should be continued until the screw has been forced
down as tightly as possible. After standing a few minutes to
permit the oil to drain off, the contents of the press are removed
and the cake of solid fat, consisting essentially of stearin, is
easily separated from the cloth in which it is wrapped and can
then be weighed.

The press used is called ' Osborne’s Patent Beef Press,”
and can be obtained in alniost any hardware store, and is used
for domestic purposes, such as the preparation of ‘‘beef tea,”
etc.

The length of time required is usually at least one hour, and
the temperature seems to be a matter of comparative indifference
provided, of course, extremes are avoided.

No great accuracy is claimed for this method, and that it is
based on any thing like s#7cfly scientific principles remains to

(5)
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be proved, but the following results will, I think, show that it
is what it is claimed to be, 7. ¢., a useful, if rough method for the
especially
valuable as a preliminary operation in the more extended pro-

assay of these manufactured compounds, and it is

cess of analysis.

Mixtures of the various ingredients, 7. ¢., oleostearin, lard and
refined cottonseed oil were made in the laboratory, of which the

following, as well as many others, are typical examples :

No. 1.

O1E0StEATIN « e v v v rre s iotretnranscsesaaansssassnnnsanns
B 7 s AR T

Cottonseed 01l sveevrvnieiiin it iiatsiaanereiansnsos

O1€aStEATIN « ¢t et et cavanoosue sane anrannss srsessanesens
Cottonseed 01l v vet vt tivrrsvrrnie e aieriesnne iiesaaes

which, when assayed by the above described method, yielded

respectively :

The following are the results obtained with samples of differ-

ent formulas submitted for analysis :
SAMPLE A.

Ole0Stearin «co v soast i centiasesiansaasorsetassensnanson
Cottonseed O1lc e veeeeeereeecareessneesnsans sannasonses

Per cent.

19.6

25.2

Per cent.
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SampLE C.

O10StEATIT + ¢ vt e s tensseassrooasorssessnessssasnsssnsnsa 25
Cottonseed 01l «v vt irervsvtsreerstnonosasasassssasans 75
SaMpPLE D
O1E0StEATIN « v v evvtetsttarosraosasasasssssstsasasaaaranans 25
7 < P 10
Cottonseed 01l cv i vietveiieiirtietreteresotensossasasasasas 75
SaMPLE E
O1E0SLEATIN ¢ ev teevavstsantestenstaassstsnsasassssansaans 25
Cottonseed 01l tveeveveeerenrnntsesasarosiersnrnnasssasns 75
SamrLE F.

Ole0SteaArin + - cv e evstassreasteeassarsstssrassssansaes oo 23
570 o TR 10
Cottonseed 01l cvveviveti i tieriersssrsnsararssrenssonnsas 67
SaMPLE G
Ole0SteaArIN v e evvrteestnaseronsssarsstasastsarsnssanssas 23
7 < P 10
Cottonseed 01l e evere crvinsrevensanrnsassascaesssnnsases 67
SampLE H.

OleoStearin teererrvrtnvrarrsrsnsasssensannssns Ceceareeean 24
0 10
Cottonseed 01l « e tevevverreveerreiensoeressasasssssansnas 68
SAMPLE 1.

O1e0SteArin e ee e tvasas svssessrerstorsrstsasasanasasanas 25
Cottonseed 01lee e cvvver svrennnrrnnsvnnse cavsenanaeranns 75

which, upon assay as above, gave the following percentages,
respectively :

Per cent.
- N L LR T 29.2
& 26.4
ittt et nas senenttess sensteateetete setate sttt arans 24.4
0 T 26.2
T e veeaansasssnaanssnasassnasatoree satateaataasatesans 25.2
B ottt et tate st eatacate e encaca it ettt enan e 24.6
[ I R R TR R R R LR R R R R R R R R R R R R R TR TR R 23.9
IR R R R R T 24.4
S 24.5

All of the above assays would seem to show that the results
yielded are correct to within about one and a half per cent.,
and in my opinion it would be perfectly safe to consider that as a
reasonable margin of error.

In consideration, however, of the character of the process of
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assay as well as tlie character of the mixture and of thie samples
analyzed, I do not believe the analyst would be justified in
reporting any exact amount of oleostearin found and have there-
fore adopted the formi of reporting that the sample submitted
coutained ‘‘not less than per cent., nor more than per
cent.,”” the margin of the error being as stated.
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HE diffusion of miore accurate information and more rational
theories as to the causation of diseases during the past
few years has resulted in simiplifying and changing many of the
problews presented in connection with the chemical analysis of
public water supplies. The healthiulness of a water for such use
is determiined to a much greater extent than formerly, by criti-
cal inspections of the sources of supply, particularly in the case
of surface waters; and information as to the size of the water
shed, flow at different seasons, amount of storage atid character
of the storage reservoirs, together with full information in regard
to the population on thie water shed and the way it disposes of
its sewage, are niore imiportant and frequently adequate in them-
selves to determine the wholesonieness or unwholesomeness of a
water ; and the use of chemical analysis in connection with the
investigation of such problems is rather in serviug as an index
of the varying aniounts of contamination at different times, than
in showing the presence or absence of substances which are
in themselves injurious to health., Bacterial examinations also,
which have become so frequent and 1iuecessary in connection
with analyses of this character, play also their partin measuring
such fluctations.

There are, however, several determinations which indicate in
theniselves substances desirable or undesirable in a public water
supply, and among these perhaps the most imiportant are the
hardness, the color, and in the case of ground water supplies, the
iron; and although the color is deterniined mainly for its own



