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It cannot lie within our province to write for the experienced
practical chemist. The fact is, that even where skill with all the
necessary apparatus is combined, to enter into minute investiga-
tions of this kind, the results to be desired are often altogether
impracticable, as they involve such acute chemical tact, expense,
and sacrifice of time, as are not presumed to be possessed by prac-
titioners of medicine. In an appendix we have arranged the
necessary reagents, with their probable cost, suitable for our
purpose, and also tables for the comparison of French weights and
measures—now generally used in laboratories—with the English
standards.

Determination of the urine voided.

§1. How to weigh (measure) the amount of urine discharged
within a certain time; for instance, twenty-four hours.

Where any approach to accurate determination of the component
parts of urine is desired, we have to procure an average sample for
analysis. It needs hardly to be said, that owing to slight causes,
the same patient might on one day pass urine scarcely heavier than
distilled water, and on another a fluid equal in density to diabetie
urine.

Thus, under equal circumstances, the night urine is always of
greater specific gravity than that voided in the morning. Hence,
where the medical attendant should not find it practicable to have
all the urine collected which has been exereted within twenty-four
hours, the average composition of these two will come sufficiently
near the truth.

The urine for twenty-four hours, requires for storage a cylindrical
vessel which can hold at least 2000 cub. cent., equal to 4 pints En-
glish. The whole measure is subdivided into 100 cc., or into still
smaller divisions. The vessel containing the urine is covered with a
glass plate, smeared over with tallow or better with wax, and must
be kept in a cool place. Such vessels we can, for the sake of econo-
my, prepare ourselves.

1 ce. of pure water weighs 1 grm.; hence we can readily gradu-
ate a suitable glass jar, by weighing repeatedly 100 grms. of pure
water, and after pouring the liquid into the jar, marking its level with
a file or a flint. The true weight of the whole or any part by
measure of the urine, we find by multiplying the number of cc. by
the specific gravity of the urine. Presuming that we have 1000 cec.
of urine, of specific gravity 1,025, the whole quantity weighs

1000x1,025=102,5 grms.

Urine voided at shorter intervals, and designed for examining
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density of water, being always marked equal to 1, that of the ex-
amined urine would be equal to 1,012,

All such hydrometers are, however, constructed for use at a cer-
tain temperature, such as 15 C, (about 60 F.) since the density of
fluids decreases at a higher,and increases at a lower temperature.
Provided the temperature ranges between 15 and 27 C (59 and
80.6 I.,) the errors committed are very nearly compensated by the
expansion of the glass instrument.*®

2. If an urinometer is not at hand, a small-stoppered vial may
be substituted. The following example will explain the operations:

Glass vial exactly filled with distilled water, weighs 80 grms.

The empty vial weighs af =

“ &«  contains gl:,l- %
The same vial, filled with urine, weighs 81.2 grms.

Vial alone, 80.0 «

It can hold urine, E Z

The specific gravity of water being equal to 1,000, we find the
gpecific gravity of the urine by simple calculation :

Spec. grav. water. Spec. grav. uring.
50 : 51.2 :: 1,000 2 e
21.251000
o — — l,ﬂﬂ‘l
50

The construction of tables, allowing us to estimate from the
known specific gravity of urine, the quantity of solid matter pres-
ent therein, is based upon the following operations. After the spe-
cific gravity of a great number of different urines has been ascer-
tained, at a certain temperature, a given weight of each sample is
avaporated, when by a simple caleulation the proportionate quanti-
ties of solid matters contained in 1000 parts of any urine may
pretty closely be determined. The following table gives the
amount of solids and fluids in 1000 parts, by weight, (grammes or
grains) of urine of different densities. It was caiculated from Dr.
Christison’s formula:{

If d is equal to the difference between 1000 and the density of
the urine, then the quantity of solidsin 1000 grammes of urine is

% See Ackland’s table of corrections, in G. Bird, p.70. '
$G. Bird, pp. 75,78,
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nected with it must mark about 110 C. The crucible is then suf-
fered to cool over sulphurie acid, in a dessicator¥®, and the contents
weighed, subtracting the amount of dry matter from the total
weight of urine employed, we obtain the amount of water.

Ex. Suppose the urine collected within twenty-four hours to be
1000 ce., and its specific gravity equal to 1,024; 10 ce. of urine are -
evaporated to dryness, and the residue dried at 110 C.

Weight of crucible, with residue = 24,580 grms.
Crucible alone weighs 24,350 «

Amount of dry residue, 0,230 ¢«
These 0,230 grms. residue eorrespond to 10 ce. of urine; hence,
1000 ce. of urine contain 23.0 grms. of dry matter.
The total weight of 1000 ce. of urine, of 1,024 specific gravity,

is equal to 1024.0 grms.
Subtracting from it the amount of residue, 280 =«

we ascertain the quantity of water, 1001  grms;

i. e, 1024 pts. (by weight) of urine, contain 1001 pts. of water,
23 « dry matter;

e

1024
whence the respective quantities in 100 or 1000 pts. of urine are
readily deduced.

The evaporation of urine may be still more safely accomplished
under the receiver of an air-pump, over sulphuric acid.

§8. Determination of the fixed salts, not decomposable at a red
heat.

The dried and weighed res’due is moistened with a few drops of
strong nitric acid, to facilitate the oxydation of organic matter, and
the crucible gradually heated to a red heat, when the whole is in-
cinerated, and looks gray. We weigh after cooling (in a desiceator,)

quickly.
Ex. Weight of crucible, with ashes of 10 ce. of urine, equal to
24,406 grms.
Crucible alone, 24 350 L
[
Weight of ashes, 0,056 (L

Hence, 1000 ce. of urine contain 5,60 grms. of fixed salts. The quick-

est and best method for ascertaining the amount of solids, organic

as well as inorganie, is that advised by Rose, which is as follows:
From 20 to 30 grms. (by weight or measure) of urine, are evap-

orated upon the water-bath, in a porcelain or platinum dish whose
® [hid. , fg. 346.
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are fear, debilitating diseases, anemia, chlorosis—the quantity vary-
ing between 24 and 5 grammes. A minimum of solids is observed
in long, tedious diseases.—DBecquerel.

§ 4. Gaseous constituents of urine.

Professor Planer found in fresh urine, free carbonie acid, nitrogen,
and traces of oxygen.® ‘The urine was boiled in vacuo, and the
gases collected in the endiometer. The carbonic acid absorbed by
a strong solution of caustic potassa, an excess of hydrogen added,
and the mixture exploded by an eleetric gpark. From the dimin-
ished volume, the amount of oxygen was caleulated, and the nitro-
gen left determined, as usual, by measure.

After the free gases were expelled from the urine, Planer deter-
mined the amount of carbonic acid combined in urine, by adding
some crystals of {artaric acid, and continuing to boil the fluid.

|2 =100 cc.,rrf_ﬁriua coutuan at ¥c| = S 100 parts of the frec gas
EE 5% and 0,76 mm., pressure. g E containg
L= fﬁ'E g Carbonic acid. ﬁ £ Carbon. Kitregen. Oxy-
—F!I"rtr: Combined, Fres. Combined , Fl y acid. Ben.
1. Morning Urine.|1,00 5] 1,54] &,7| 20,78 454 20,7 8. 7(06] B30 158 11

@ 6 TTrine, after 4 I
W honrs 1"'u1ﬂliug. 1,0113 1,37 684 18,6 44.1 18 8 B,00,2] 84,2 15,2 0.5

3 pfrernoonly onglogm| 108| 525 [e96 62,5 [rslosl 928 | 72 | o0p

The author gives a list of interesting results from his analysis of
urine in disease.

For example, in fevers we find both the free and combined car-
boniec acid, greatly increased even where the patient rested without
food, and the gas could not possibly have been derived from the
medicine prescribed. IHence we must conclude that in febrile dis-
eases, either an accumulation of carbonic acid gas takes place in
the blood, or the increase is due to the more intensified oxydation
going on in the tissues.

§ 5. Determination of the coloring matter.

A highly ingenious and valuable method of aseertaining quanti-
tatively the amount of coloring matter in urine, has been invented
by Vogel.t

He succeeded, by a great number of comparative observations,
in preparing a scale of colors comprising all the various shadings
belonging to healthy and diseased urine, and which he imitated by

* Prof. J. Planer Usher die Gase des Harnes and der Transsudate.  Zeitschrift der Gesellzchaft
der Acrzie zo Wien, 1858, No, 30 p. 466-475

% Arcniv zor Foerderung wissenschafll Heilkunde, 1858, and in Cays contributions to urology, and
Keubaner and Vogel's Analyse des Harws, !
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yellow urine.  The same volume [1000 cec.] of yellowish red urine
[V] contains 16 parts of pigment, of red urine 32 parts,of brown-
ish black urine 250 parts. '

Suppose a person discharges in twenty-four hours’ time 1000 ec.
of yellow urine, and another, within the same space of time, 4000
ce. of pale yellow urine, then both secreted an equal guantity of
pigment.

To attain unity in results, and render these comparable, the urine
whan examined must be clear, i. e., must in most cases be filtered ;
and further, equal layers of fluid must be examined by trans-
mitted light, as of course thinner layers of the same urine appear
paler.

Vogel uses cylindrical glasses of 4 to 5 inches in diameter, and
which may contain 800 to 1000 ¢ce. of urine.

Ex. The urine voided in twenty-four hours, amounts tc 1800 ce.,
and is of a yellow color. 1000 cec. pale yellow urine, = 1 pt. pig-
ment [being the unit] yellow urine contains, according to our table,
four times as much; whenece we have the following proportion:

1000 : 4 ;: : 1800 : =
$=7,2:

i. €., the amount of pigment in 1800 cc. of yellow urine, is equal to
7.2, when that quantity of pigment found in 1000 ce. of pale yellow
urine is marked equal to 1.

Separate determination of the constituents of urine.

A Organic constituents.

§ 6. Urea.

The quantitative determination of urea is of special import, ow-
ing to the great physiological result, thus secured of measuring i.e.
expressing in numbers, the average amount of decomposition or
metamorphosis of tissue carried on in the human organism within
a certain period.* These numbers constituting nothing less than
correct exponents of functional lesion, are hence important guides
in the‘treatment of many diseases.

Direct Determination of Urea.

1. Leecanu’s process.

1t is founded upon the fact that nitrate of urea is nearly insoluble
in water containing nitric acid, and has an invariable composition
corresponding to the formula Ur, NO, - HO.

100 parts of this salt contain hence

Nitric acid, 46.93
Urea, 53.07
100.00

# For the importance attached to, and the indicationg of functional disturbances afforded by &
knowledge of the amount of solids and urea in particular, congult the XIV. (last) chapter in . Bird.






12

of the mixture to the solution of urea contained in a suitable vessel.
To obtain the carbonie acid in a dry state a suitable tube filled with
Chloride of calcium ought to be connected with the bulb apparatus.
The experiment is completed when no more bubles arise from the
mixture ; it requires but a few grms. of urine and is very accurate
since according to Millon, the error in the determination of urea
does not exceed 1-1000 of its weight. Nomne of the other compo-
nents of urine whether normal or abnormal disengage carbonic acid
under the same circumstances. Many such determinations which
consume about half an hours time, can be executed at the same
time.*

L 3. Liebig’s volumetrie method.

This ingenious method is now almost exclusively employed for
physiological purposes, by hospital and private physicians in
Europe. It is accurate, simple and quickly executed; and dis-
penses with a balance altogether.

The following principles upon which it is based, will readily ex-
plain its practical execution. When a dilute solution of urea, such
as urine, is gradually mixed with a dilute solution of nitrate of
peroxide of mercury, and we neutralize from time to time by means
of carbonate of soda the nitric acid which is set free, we obtain a
floculent white precipitate, perfectly insoluble in water, and having
invariably the same composition = U 4 4 Hg O i.e. it contains 1
equiv. of Urea and 4 equiv. of Peroxide of mercury or for every 10
pts of the former, 77 parts of the latter.

If we add thus alternately nitrate of mereury and carbonate of
soda, we reach a point where upon the further addition of the last
named reagent (NaO, CO,.,) no longer a white, but a yellow pre-
cipitate falls, consisting of hydrated oxide of mercury (HgO, HO).
This marks the time when all the urea has been thrown down from
its aqueous solution.

Now if we know previously the strength of a given measure
of our mercurial solution, and further mark exaectly the volume of
it consumed, in the complete precipitation of urea (indicated by a
yellow coloring upon the addition of a drop of soda) we have all
the means necessary for caleulating the amount of urea present in
any solution. Suppose we prepare a solution of urea containing
exactly 100 milligrammes of urea, and we ascertain what volume
of our graduated mercurial solution was required for the complete
precipitation of the urea; then the same volume will of course be

4 Dir. Leconte employed more recently, for the oxidation of urea hypochlorites, for inslance

Liypochlorite of soda whenee carbonic acid, water and _nitrogen gas are lormed. Noto sur uo nou-
vorn procede de dozage de 'uree.  Lue dans 14 scance da 15 Jun 1855,
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i3 further subdivided into 10 parts, hence we can actually measure
1-10 ce. of the test liquor.

In proceeding new to the practical execution of this mode of as-
certaining the amount of urea in urine, the first step we have to
take is to remove the phosphorie and sulphuric acids, contained in
the urine, by asaturated solutions of caustic baryta, and of nitrate
of baryta, (the latter serves the purpose of preventing too great an
alkalinity of the resulting fluid.) In preparing these baryta solu-
tions, we simply saturate a certain amount of water with the dry
salts.

2. vol. of baryta water, and 1 vol. of the solution of nitrate of
baryta are then mixed and stored up for use, one vol. of this alka-
line baryta liquor (i. e. about 20 cc) is mixed together with two
volumes (= 40 ce) of urine in a glass-flask, and after some agita-
tion, the precipate formed is removed by filtering through (dry)
paper. From the filtrate we measure of 15 ce. [for every analyss]
which correspond exactly to 10 ce. of urine [for, as already stated
2-3 by bulk of the mixture is urine.] To this alkaline fluid we
now ponr from a pipette or burette, a gradulated solution of nitrate
of suboxide of mercury, the mixture being constantly stirred with
a glass-rod. When we begin to approach the limits of precipitation
i. e. when the alkaline urine does not at once become cloudy upon
further adition of mereury solution, we bring by means of a glass-
rod, a few drops of the mixture, turbid as it is, into a watch-glass,
and add one drop of a solution of carbonate of soda. If after the
lapse of a few minutes, the mixture does not turn yellow, but re-
mains white, we continue to add a few drops more of mercurial so-
lution, and repeat the soda test until a distinet yellow color is per-
ceptible, indicating that all the urea has been precipitated.

Now, since we are acquainted with the strength of the mercu-
rial solution, and further know how much of it was spent in this
process, we find at once by the simplest calculation, the percentage
of urea in any urine.

Example, Let each ce. of the mercurial test-liquor correspond to
0.010 gramme i.e. to 10 milligrammes of urea, and suppose that it
required 16 cc. of the former solution to precipitate all the urea
completely, then the examined urine contains 16 % 10 — 160 milli-
grammes of urea. Hence 10 ce of urine contain 0.160 grammes,

[160 mgr.] of urea, and consequently 100 ce. of urine contain 1,6

zramme.
% CC. Urine. Urea. CC. Urine, Urea.
10 %160 :: 100 1
' r = 1.6 grammes.
whence 1000 cc. of urine must contain 16 grammes of urea.
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To that end we add from a burette the graduated nitrate of per-
oxide of mercury asformerly directed, and ascertain the limit by
a cone. solution of earbonate of soda.

But Liebig's method has further this great advantage, that with
the urea we can also, simultaneously determine the amount of
chlorine [kitchen salt] in the urine. The reason why the presence
of kitchen salt interferes with the precipitation of urea, is simply
this: Solutions of nitrate of peroxide of mercury, and chloride of
sodium brought together, form by double elective affinity, nitrate of
soda, and per chloride of mereury, or our common corrosive sub-
limate. ‘This last named body however, does not precipitate urea
from a dilute, and slightly acidulous solution.

In order therefore to find the amount of chlorine, a definite vol-
ume of urine is treated with the solution of baryta; the urine which
isfiltered from the precipitate should then be completely neutralized
with small quantities of nitric acid, and the solution of nitrate of
mercury poured upon it, until the precipitate no longer dissolves on
being stirred, that is to say as long as chloride of mercury is
formed. The quantity of the chloride of mercury, or of the
chlorine contained in the urine, may be calculated from the volume
of the solution of mercury which has been consumed.

Ex. Suppose we had measured off into a tumbler 15 ce. of a fil-
tered mixture of baryta selution, and of urine [corresponding as
usuaal to 10 ee. of the latter] we neuntralize carefully with nitrie
acid. From Mohr's pipette [or a burette] we suffer to flow slowly
the solution of nitrate of mercury [each ce. eorresponding to 10
mil. gr. —0.010 grms. kitchen salt or 6.056 mgr chlorine] until an
additional drop produces a lasting turbidity upon continued stir-
ring, indicating that all the kitchen salt has been decomposed ; sup-
pose also it had required 15} cc. mercurial solution, then 10ec. of the
urine contain 154 X 10 = 155 milligramme of salt; and hence 100
ce. of urine = 1.55 grms. of salt.

To determine next the quantity of urea of the same sample of
urine, we measure out 30 ce. of filtered urine and baryta solution, and
having ascertained by our previous proceeding that this mixture con-
tains 155 milligr. of kitchen salt, we can at once remove this body
by adding 2 X 15% ce.=31 ce. of our graduated silver solution.
The total volume of our mixture is = 30 ce. 4 81 ce. == 61 ce. we
filter off' the precipitated chloride of silver, and take of the filtrate
one-hali’ = 803 ce. corresponding to 10 ce. of urine, and precipitate
the urea with nitrate of mercury as previously deseribed; in caleu-
latins the smount, we rust of couvse always take into acconi§ the
dilnt & cansed by addirir silver-solution.
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Berzelius and Lehmann found in 1000 pts. by weight of urine,
30 pts of urea [3 per cent;] when much urine is discharged, 1000 pts:
of it contains 12 and 15 pts [1.2 and 1.5 per et.] of urea, [Bacqueml
and Simon.]

In pathological conditions, Becquerel found that the urea does
not exceed the physiological limits as often as might be expected.

Bouchardat observed in a case of polyurie, that the quantity of
urea discharged in 24 hours amounted to 134 grms.

It appears to be a law, that in those diseases capable of altering
the products of urinary secretion, this alteration consists of a di-
minution of the urea.

In febrile and liver diseasés, where the urine appeared dense and
colored, the amount of urea discharged within 24 hours was 9 grms.
Individuals much weakened by loss of blood, or long disease, voided
in that time only about 7 grms.

§ 7. Hippuric acid.

Rarely found in a free state in urine, but mestly in the form of
hippurates.

Free hippuric acid was traced in fevers [Lehmann] in urinary
gediment of a drunkard [Bird] and in urine of a man of sedentary
habits with a highly nutritious diet.

In a pathological view, this distinction seems immaterial.

The hippurates are soluble in water, the coneentrated solution de-
posits, when treated with chloro-hydrie acid, yellowish crystals of
hipparic acid.

This process answers well to obtain it from urine of horses, which
eontains an abundance of this substance, butis insufficient to sepa~
rate mere traces as found in human urine.

Liebig’s method.

A certain quantity of urine, for instance 40—5{3 grms. are treated
with a few drops of chloro-hydrie acid, and evaporated to syrup
congistency, The mass is now agitated with an equal volume of
ether and the mixture set aside for an hour; should the ether not
become clear, which is often the case, we add 1-20th of its volume of
aleohol by which this result is at once accomplished.

We now separate the upper etherial layer, containing besides,
hipparic acid traces of urea, by means of a pipette, and shaking it sub-
sequently with a small quantity of water, which dissolves the aleo-
hol and urea, whilst the hippurie acid remaine dissolved in ether.
Evaporating this latter; we obtain the hippuric acid in the form of’
erystals, the quantity of which is determined as directed under
uric acid.
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Should the arine contain albumen,a portion of it would also be
precipitated by chlorohydric acid; [unless the mixture be very
dilute;] hence it becomes necessary, in that case, to get previously
rid of the albumen, and subsequently to precipitate the uric acid
in the liquid, concentrated by evaporation, if necessary. And
since this process serves at the same time as a guide for the quan-
titative determination of albmumen, we will in this connection turn
our attention next to that body.

§ 9. Albumen.

To determine this quantitatively, we proceed thus: 50 ec. of
fresh urine, filtered if sedimentary, are poured into a flask holding
at least double that volume, and then heated over an aleohel lamp.
As soon as a coagulum is formed, [70°C.] we add, by means of a
rhass rod, a drop or two of acetic acid, and continue heating until
the albumen collects in flakes. It is filtered off upon a filter of
known weight, well washed, dried at 110 to 115° €, and weighed,
making use likewise of two wateh glasses, previously described.

We would caution the inexperienced against a surplus of acid,
keeping a portion of albumen in solution. Free alkals, on the other
Land, has the same effect. The urine might equally well be acidn-
lated before boiling; but in that case a small excess of acid might
altogether prevent the eoagulation of albumen,and thus eause us’
to overlook this body.

In the filtered liquid, together with the wash-water, [first evapo-
rated if necessary,] we determine the urie acid as already described

above.

§ 10. Sugar.

Urine containing sugar, is generally endowed with peculiar phys-
ical properties, which may enable us at onee to suspeet its presence.

Diabetic urine is usunally eolorless, and emits neo odor, or but a
faint one. It tastes mild or sweet, and putrifies very slowly.

The specific gravity of sugary urine is high, oscillating between
1,020 and 1,075. It exhibits mostly an acid reaction, attributed to
the presence of lactic acid. The quantity of urine voided by dia-
betic patients within 48 hours, [varying, however, with the quanti-
ty of ingested water,] amounts, on an average to 4-8 litres * in-
creasing in some cases to 18, 20, or 24 litres. Occasionally, the
quantity discharged is normal, when it presents the aspeet of a
clear syrup. The sugar contained in urine forms the 1-30th to
1-Tth of the total weight of this fluid.

Quantitative determination of sugar.

=1, Litre, equal to iwo wine pints or 1000 grms.
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-end m view, i.e. to know whether the mutual decomposition has

“been completed, if not overreached, we filter a very small quantity
of the copper liquor* into a test tube, divide it into two parts, and
after adding a drop of Chlorohydrie acid to each, we test with sul-
phide of hydrogen and ferro-cyanide of potassium for copper, the
former reagent, throwing down black sulphide of copper, the latter
reddish brown ferro-cyanide of copper.

To ascertain finally if no excess of saccharine urine has been
added, we make use of the deportment of caustic alkalies with
grape sugar, which, as is well known, darken its solutions; hence if
the filtrate after finishing the experiment is yellow or brown, we
conclude that there was free sugar present, which, acted upon Ib}'
the alkali of the copper liquor, gave rise to this alteration, in which
¢ase it is best to repeat the analysis; the first result serving us
nevertheless to eontrol and rectify the second.

Calenlation of the resalt.

Of course that quantity by volume of the urine poured out of the
burette into the copper solution, which it-decomposes, contains ex-
actly 0.05 grms. of sugar. Now it is evident that the less nrine was
required the more sugaris contained ; in other words the amount
of sugar stands in an inverse ratio to the volume of urine con-
sumed.

If m. [quantity consumed] cubic cent, of urine contain 0.05

grms. of sugar, how much do 100 ce. of urine contain?
o 100 :; 005 H x; (xquoaniity of sugar in 109 ce.)
whence

100 % 0.05 5  [5 grms. of sugar.]

T —=—

| — p=——3

m. m. [number of ce. of urine.]

It follows then that we obtain the per centage of sugar in the
urine analyzed, by dividing 5 by the number of ec. of urine neces-
sary for the complete reduction of the test copper liquor,

This resnlt refers to urine which has not been diluted with water,
but where this was the case, we have of course to bring it into ac-
ecount. Suppose the urine had been diluted with 20 times its vol-
ume of water, thence we have to divide 20 ¢ 5 =100 by the num-
ber of ce. of urine used.

Assumed it required 10 ce of original urine, and that this was
likewise mixed with 20 times its bulk of water, then we have

5 x 20 100
= —— = 10 per cent of sugar.
10 10

# [t is to be remembered that the suboxide of copper is eagily reoxidized, thus becoming soluble.
The mass must rapidly be filtered whilst hot, after the experiment has been finished for by suffering
is to get eold, the supernatant liguid will always bave a blue color, derived from reproduced froe
oxide of copper,
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with water, containing a little ammonia.* The filtered portion is
then again neutralized with acetic aeid, mixed with 10 cc. of acetate
of soda solution, and tested with sesquichloride of iron; from the
number of cc. thus spent, we learn the amount of phosphoric acid
combined with alkalies, and by subtracting that quantity from the
total amount of phosphates determined in a. the difference indicates

the quantity of phosphoric aeid united with the metals of the
earth’s.

§ 14. Sulphuric acid.

This acid is determined in the usual way by a solution of chlo-
ride of barium, when the resulting sulphate of baryta is weighed,
or volumetrically by employing a solution of chloride of barium,
previously graduated, and asinthe latter case, the final reaction can-

uot be easily ascertained and may deceive, weshall deseribe briefly
both :

A. Determination by weighing.

30 cc. of filtered urine we bring by means of a pipette into a
small porcelain dish and heat to ebullition, then after acidulating
with a little chlorohydric aecid, we precipitate with a solution of
chloride of barium. At this elevated temperature, the sulphate of
baryta throwndown being more compact and subsiding quickly, the
supernatant liquid soon turns clear and may readily be filtered,
whilst otherwise the liquor passing through the filter is turbid.

The precipitate is collected upon a small filter, the amount of its
ashes [1—14 milligramme] having previously and in a separate ex-
periment been determined, and washed with hot water.t The pre-
cipitate on the filter is now dried in an airbath, and then ignited in
a platinum or porcelain erucible until the filteris completely incin-
erated [forming a little white ashes.] The crucible is now suffered
to cool over sulphuric acid [desiccatur] and weighed, from the total
weight thus obtained, we deduet the weight of the crucible and
that of the ashes of the filter, and calculate the amount of sulphu-
ric acid,

116.59 parts by weight [1 equivalent] of sulphate of baryta cor-
respond to 40 parts [1 equivalent] of anhydrous sulphuric acid.

B. Volumetric determination.

For that purpose, we choose two differently graduated soiutions of
chloride of barium, A. coneentrated solution L. cc. of which cor-

® These phosphstes are insoluble in water charged with eome ammonia,

To azcertain generally whether all soluble matters bave been removed hy washing, we collect
adrop of the Sitering higuor upon a platinum spatuln or a siip of glass and evaporate ity if
aothing remaicg bahind the washiag process is finished. In this apecial case we can by a drop of

aulphuric acid added to some of Wbe washwuter, learn wh ther all the gurplus chioride of baryum o
remuyed,
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In the phosphates collected upon the one, filter A. and correspond-
ingto 50 cc. of urine, wedetermine the phosphoricacid by sesquichlo-
ride of iron as explained fully § 13, the precipitate being first
brought into solution by as little chlorohydric acid as possible *

The second portion of phosphates upon filter (B) is dissolved in
acetic acid, and the lime thrown down by oxalate of ammonia.
The precipitated oxalate of lime is collected upon a filter, well
washed with water and afterwards dissolved in water, into which
we pour as many drops of chlorohydrie acid as are necessary to ac-
complish the desired solution. To the gently heated clear liqour
we add next a solution of permanganate of potassa (Chameleon
mineral) of previously determined strength, until an additional
quantity is no longer discolored.t

Fromthe quantity ofoxalicacid thusascertained, we calenlate the
corresponding amount of lime, from that quantity of lime we can
learn by calculation with how much phosphoric acid this earth
is united in precipitate A. (ante) and subtracting this portion of
phosphoric acid from the total amount of the same acid separately
determined in precipitate A. the difference obtained will be the pro-
portionate amount of phosphoric combined with magnesia, and
this ( phosphoricacid ) again enables us to calculate the corresponding
quantity of nagnesia, without having isolated it chemically at all.

Example. Portions A and B of urine measuring each 50 cc. are
treated with ammonia, and thus the earthy} phosphates secured.

Suppose it required to throw down all the phosphoric acid in part
A. 15 ce. of our graduated iron solution (1 cc. = 10 mgrm. see
§13,) these correspond to 0.150 grm. i. e. 150 mgrm. of phos-
phoric acid. The oxalate of lime dissolved in chlorohydric acid,
and obtained of the second precipitate, B had discolored 14 cc. per-
manganate of potassa solution (whereof 1 ce. indicates 10 mgrm.
of oxalic acid) then this salt contained 0.140 grm. oxalic acid.

1 equiv. Oxalic acid =36 corresponds to 1 equiv. of lime = 28

then from the equation.
28 % 0.140
36 : 28 :: 0140 : 7= ——— =10,1088 it fol-
26
lows that 0.140 grm. of oxalicacid are proportionate to 0.1088 grm.

of lime.

# This may be done on the filter by water acidulat~d with & few drops of chlorchydric acid; or
the filler wish precipitite is removed carefully from the funnel into a snitable gla<s vessel and treai-
ed with acid water; the paper filter is removed with a glass rod, repeatedly washed, and the wash-
water added to the main solution

f It will be remembered that a solution of thiz 2alt is of an intenge purple color, and the slightest
excess may be recoguized by Imparting a resy tiot which is more readily seen by placing the glass
vessel with the fluid upon white paper.

1 That portion combined with alkalies is of course not effected but remalns in solution,
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5. An examination of urine, whether it be acid, neutral or alka-
line, enables us to draw important conclusions.

6. We consider the transparency of urine, a turbid urine when
at the same time acid would indicate the presence of mucus, pus,
blood, fat and urie acid, if alkaline exhibit phosphates, carbonates.

7. Treatment of the urine with nitric acid may [in luxurious
diet] throw down at once the nitrate of urea, and further indicate
ulbumen, also an excess of uric acid, the kind of coloring matter
[bile.]

8. Heating of urine [by itself if acid and acidulated previously if
reacting alkaline] exhibits albumen; it causes the solution of depos-
ited nrates ; it promotes the separation of phosphates and earbo-
nates in alkaline urine. 9. The use of the microscope,* on the bed-
side, allows us to recognize at once different sorts, ingredients such
as macus, pus, and blood globules, yeast cells [indicating sugar] ete.
and further the nature of certain sediments.

The quantity of many of the mentioned components of abnor-
mal urine may upon proper ocular inspection merely, be nearly cor-
rectly guessed at.

As a standard example and scheme how to proceed in other cases
we annex the approximative determination of earthy phosphates
and of oxalzte of lime in urine; by Dr. Benecke.}

The earthy phosphates in urine are keptin solution by free acid,
and separate assoon as the urine turns alkaline. Therefore by
saturating the free acid by any alkali, all the earthy phosphates are
at once precipitated if present in the urine; and from the mere tur-
bidity [cloudiness] produced, or the amount of precipitate which
falls, we may draw approximative conclusions asto quantity.

Benecke makes use of glass tubes of the same diameter, each’
holding up to a certain mark, from 17—20 cc. of ‘urine.

For the qudntitative valuation Benecke distinguishes 8 degrees of
opacity and precipitation, and having once and for all aecurately
determined the quantity of phosphates proportionate to each de-
gree, this method yields comparatively very good results.

Benecke marks.

1st. With Ourine, which, when boiled together with 5,10--15drops -
of caustic soda solution, [1 pt. soda and 12 pts. water] in the test
glasses, remains clear, .

2od. With # urine, which, treated in the same manner, shows ' a
slight opalescense.

® (0f the o flvcis of reagents upon anfmal structures, when viewed under the mieroseope, consult
L.Bea''c wpplication ol the microscope loclinical medicune, pg: - 54—238; [ : [

fZor PLycslogle and Pathologle des phosphorsavren and oxalgaursn 'E,.,]n. Goltingen 1550,



























