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RxporT oN T PRoOGRESs oF AnaLyTical CHEMISTRY, APRIL TO
JUNE, 1879,

By GIDEON E. MOORE, Pu. D.

1. ATOMIC WEIGHTS OF THE ELEMENTS.

Dr. F. KessLER (“Ist das Atomgewicht des Autiinons, 120 oder
122 7”7, Bochum. Ad. Stumpf., 1879) has subjected to a critical review
the question of the atomic weight of antimony. The figures which
have been obtained by different analysts are :

Schueider (1856). ... ................... Sb = 120.30
Dexter  (1857) ........... voovevn... v — 122,38
Dumas  (1858)................. ... ... Y= 122.00
Kesster  (1861)............. ... ... ... ¢ =122.37
Cooke (1873-1877) ... . ..o ¢ = 120.00

The author shows that the results of Schneider (Pogg. Annal., 97,
483-484 ; 98, 293-305) were obtained on a material (native Stibnite,
from Arnsberg, Westphalia) which contains impurities of which he
took no notice, and that his figures are necessarily too low ; that
the results obtained by J. P. Cooke, Jr. (Proc. Am. Acad. Sei,, 13,
1-71, and Sill. Jour. [3] 15, 41-49 and 107-124) are discordant, and
the methods employed by him liable to nuinerous sources of error
which have not been duly taken into account in regard to their influ-
ence on the question of accuracy. He successfully refutes the objec-
tions which have been brought against the results of Dexter, Dumas
and himself, by Schneider, Cooke and others, and maintaing that the
true atomic weight of antimony is 122.0.

Le-Coq pe Bowissauprax (C. R., 86, 941-943, through Pogg.
Annalen. [Beibl.] 3, 248) has found the atomic weight of gallium to
be 70.032 and 69.688, mean, 69.865 (H =1, O = 16). The deter-
mination was made by the ignition of gallium alum and of gallium
nitrate. This atomic weight agrees with that of a body standing
midway between Al and In (69.82). From the consideration of the
relative positions of the spectral lines of Al,Ca,Zu on the one hand,
and K,Rb,Cs on the other, the atoinic weight is calculated at 69.86.

K. SEusert (Inaug. Diss, Tibingen, 1878, through Pogg. Ann.
[Beibl.] 3, 322) has determined the atonic weight of iridium. The
determiuations were nade on the double salts—iridinm-ammonium
chloride and iridium-potassium ehloride. The mean result attained
was 193,220 (H = 0.9975), or 192,744 (H — 1).
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A. TerreiL (Bull. Soc. ehim. de Paris, 31, 153) has redetermined
the atomic weight of aluminum. The method employed by the
author consists in decomposing gaseous hydrochloric acid by the
metal, and measuring the volume of hydrogen evolved. The deter-
minations were made at a red heat. The results obtained would
indicate that the chloride, formed, possessed the composition :

Al 20.26
Gl 7974
100.00

This composition corresponds to the atomic weight 9, if the
formula be AICl, or to 18.5, if the formula be ALCl,, The latter
number alone satisfies the law of isomorphism, and accords with
the vapor density determinations of Deville and Troost (9,35;
ALCly =2 vols.).

II. GENERAL INORGANIC ANALYSIS,

EmL ScHOENE (Zeitschr. f. anal. Chem., 18, 133) contributes a
vohiminous paper on the quantitative estimation of hydrogen peroxide.
After a description of the author’s experience with the previously
proposed methods, taken from a brochure printed in the Russian
language (“ Experimental Investigation on Hydrogen Peroxide,”
Moscow, 1875), the author proceeds to the description of the
colorimetric method employed by him in the determination
of small quantities of hydrogen peroxide, such as in atmos-
pheric precipitates (rain, dew, etc.). The method with potassium
permanganate rests, according to Aschoff (J. f. prakt. Chem., 1850,
81, 404), on the reaction ;

2KMnO, + 5H,0, + 3H,S0, =-K,SO, + 2MnSO, + 8H,0 + 50,

which was confirmed by the experiments of the author, The reaction
can be employed as the basis either for a gasometric method, in
which the volume of the oxygen resulting from the decomposition
is directly measured, or of a volumetric method, wherein a titrated
solition of permanganate is employed. The author did not test the
gasometric method, but considers it to be uureliable on account of
the variations in the coeflicient of absorption of oxygen, and other
gases contained in the air ; a simple caleulation showing that 1 mgm
of hydrogen peroxide cannot by this method be determined with
certainty in one liter of liquid. The volumetric method, conducted
by adding the permanganate solution from a burette to the solution,
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previously acidified with sulphuric acid, nntil a permanent pink tinge
appears, was found by the author to be extremely perfect. One 1nil-
legramine in a liter of liquid is susceptible of perfectly accurate
determination, and } millegramme with tolerable accuraey. Accord-
ing to all the authorities, hvdrogen peroxide acts on hydrogen iodide
according to the equation: H,0, + 2HI — 2,0 + I,. This reac-
tion has been made the basis of two guantitative methods, viz.: the
iodometric (Brodie) and the acidimetric (Houzeau). In the former,
the amount of iodine, separated, is determined by titration witl sodiuin
hyposulphite ; in the latter, the amouut of nudecomposed hydriodic
acid is determined by titration with centinorinal alkali, after expul-
sion of the separated iodine by boiling. The foriner method is
inferior to the permanganate method. The acidimetric method may
be used with advantage where an error of 1 ingmin the liter is
immaterial. Thenard’s gasonetric method is based on the decom-
position of the hydrogen peroxide by heat, or by contact with
manganese peroxide, blood-fibrine, etc.,, and mecasurement of the
volume of oxygen produced. This method is inferior to the per-
manganate method, and to that of Houzeau. Methods based on the
change of color produced in indigo and indigo-carmine, by oxidation
and reduction, have also been proposed by J. Assmus and H. Struve,
but it is still doubtful whether these methods are capable of rielding
accurate results. In the author’s determinations of the percentage
of hydrogen peroxide in atmospheric precipitates, the quantities
present rarely exceeded 1 mgm in the liter. The only one of the
preceding methods, viz., that with permanganate, which was suf-
ficiently delicate, was inapplicable, owing to the presence of other
substances which also reduce permanganate. The author has, there-
fore, been led to devise a method, based on the coloration produced
by hydrogen peroxide in a neutral solution of potassium iodide and
starch. The reaction is so delicate that 0.00008 gm H,0, in a liter,
produces a weak violet coloration, which attains its maximal intensity
in about 5 or 6 hours. The reaction is ouly applicable to solutions
of not more than .00l gm to the liter. When this limit is
exceeded, the color changes are no longer appreciable. The color
scale is prepared by ascertaining, by means of the permanganate
method, the strength of a solution of pure hydrogen peroxide, and
diluting, so as to obtain solutiuns of 0.1, 0.2, 0.3, 0.4, 0.5, 0.8, 0.7,
0.8, 0.9 and 1 wngm, to the liter. These solutions are treated with
potassium iodide and starch salution in the same manuer as the liquid
to be tested. When preserved in the dark, and in well stoppered
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glasses, these solutions remain unchanged for three to four weeks.
The author prefers to prepare a new scale every ten to fourteen days,

J. VoLuarp (Ann. d. Chem., 190, 1, through Zeitschr. f. anal.
Chein., 18, 271) has communicated a voluminous paper on the
application of the silver titration with ammonium sulphocyanide to
the determination of the halogens, copper and mercury. The method
involves the use of two standard solutions, viz.: a deci-normal silver
solution and a solution of ammoninm sulphocyanide of the same
strength. The indicator consists of a cold saturatéd solution of
ferric ammonium alum. The titration of chlorine is as follows: the
substance is dissolved in 200 to 800 cc of water; 5 cc of the iron
golution is added, and then nitric acid until the color of the ferric
galt disappears. A moderate excess of silver solution is then added
from the burette, and then, without the necessity of filtration or even
shaking or heating, to cause the silver chloride to agglomerate, the
potassium sulphocyanide is added, the flask being continually shaken,
to insure the rapid mixture of the sulphocyanide solution with the
contents of the flask. As soon as the liquid assuies a light yellowish-
brown color which, after shaking and letting stand for 10 minutes,
does not disappear, the titration is finished. The difference between
the volume of silver solution originally taken and that corresponding
to the sulphocyanide added, is the measure of the chlorine in the
substance. The titration of bromine is conducted in the same manner
as that of chlorine. The titration of ¢odine requires certain precau-
tions owing to the facility with which silver jodide carries down with
it potassium iodide, silvernitrate, or both,which theu enter very slowly
into reciprocal decomposition with the silver or sulphocyanide solu-
tions. The jodide is dissolved in two to three hundred times its
weight of water, and the silver solution added from the burette.
The silver iodide is, at first, in a state of extremne subdivision, and the
liquid appears like a yellowish-white milk ; as soon, however, as a
slight excess of silver has been added, the liquid appears to curdle,
and the precipitate separates out after a short shaking; J, to % ce
more of the silver solution is then added, and the liquid cleared by
shaking. 5 cc of the iron solution are introduced and the titration
is conducted with sulphocyanide solution, as above indicated. When
the color first appears it is dispelled by shaking, owing to the silver
nitrate occluded in the precipitate. The addition of small quantities
of the sulphocyanide solution, with prolonged shaking, is continued
until the eolor no longer disappears on shaking. The process is well
adapted to the determination of the halogens in organic comnpounds.
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When the halogens are present with sulphocyanides, the last named
acid must be destroyed; if chlorine aloue is sought, the acids are
precipitated as silver compounds, and the sulphocyanide of silver is
decomnposed, i a flask, by warming with a mixture of 2 parts sul-
phuric acid and 1 part water, aud addition of a few drops of nitric
acid; if bromine aud iodine are present, the method of Carins, or
melting with alkalive witrate aud carbonate, should be employed.
Cliloride of silver may be separated from iodide of silver by treat-
ment in amntoniacal solution with anunouium sulphoeyvanide.  The
chloride is canpletely transformned to sulphocyanide ; the lodide re-
mains wuaffected.  Oyonegen may be determined by precipitation
with au excess of silver, filtration and washing of thie precipitate, and
titration of the excess of silver in the filtrate with sulphocyanide.
Cupper is determined by heating the solution to boiling, and then
adding an excess of sulphurons acid ;1 on the first addition of sulpho-
cyanide solution, the lignid is colored of a dirty green, owing to the
forination of cnpric sulplhoeyanide ; on shaking, however, the liquid
becomes colorless, and a white precipitate of cuprous sulphocyanide
is throwu down.  When the copper is entirely precipitated, the last
addition of snlphecyanide produces no change of color. The liquid
is allowed to cool, diluted to 300 ce, filtered through a dry filter, and
100 ¢c of the filtrate titrated with silver solution, to determine the
excess of wulphocyanide. Mercury, when present as a salt of an
oxygen acid, inay also be approximately determined iu the sanie man-
ner as silver.  The author finally calls attention to another applica-
tion of ammoniwmn sulphocvanide in volumetric aunalysis, viz: as a
measure of the strength of staudard solutions of potassium perman-
ganate.  The oxidation of sulphocyanhydric acid proceeds nccording
to the cquation :
S,C.NH + 60 = 280, + C,NH.

The solution of ammmonium sulphocyanide possesses the great
requisite of entire stability. The anthor ias ninutely indicated
the precantions to be observed in each of the foregoing methods, and
upon which the accuracy of the results largely depend.

W. J. SerL (Jour. Cheni. Soc., 1879, 292) has devised the fol-
lowing method for the volumetric determination of chromium. The
solution of a salt of chrominm is acidified with sulphuric acid, heated
to boiling, and treated with solution of potassium permanganate, in
sinall portions, nntil the liquid retains a distinet purplish tint, after
boiling for three iinutes. The chromimn is thus oxidized to chromic

acid, according to the equation :
5Crs(SOy)s + 3KsMngOs + 8HyO = 10Cr0s + 2K,804 + 6MnSOs + 6H2804.
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The solution is then rendered slightly alkaline by addition of sodium
carbonate ; aleohol is added, to reduce the excess of permangan:te,
and the manganese removed by filtration. The chromic acid in the
filtrate is determined by titration with iodine and sodium thiosul-
phate. In the analysis of chrome-iron ore, the ore is rendered soluble
by fusion with potassium, or, preferably, sodium acid sulphate. Three
determinations of chromic oxide in the same sample of chrome-iron
ore gave the author 47.11, 47.23, and 47.11 p. ¢. of CrOs The
solution of the ore may be more quickly effected by fusion with
potassium fluoride, or with a mixture of one molecule of sodium
acid sulphate, and two of sodinm fluoride.

Wy, GaLeraitH (Chem. News, 39, 276) claims priority in the
discovery of the foregoing method, and refers to his article in the
Chemical News, 25, p. 151, wherein it is recommended for the deter-
mination of chromium in iron and steel. The process there described
is in daily use, and gives satisfactory resnlts.

ALEXANDER CLasseN {Zeitschr. f. anal. Chem., 18, 175) commun-
icates a new method for the separation of ferric oxide and alumina
Sfrom manganese. The author has previonsly (Berichte d. deutsch.
chem. Gesellsch., 10, 1315) communicated a method for the separation
of iron from manganese (nickel, cobalt and zinc), based on the fol-
lowing facts: If to a solution of a salt of manganese, there be
added, drop by drop, a solution of neutral potassium oxalate, there
is formed a white precipitate of manganous oxalate, which dissolves
in an excess of the precipitant as potassio-manganous oxalate. If
acetic acid be added to this solution, the double salt is decomposed,
with separation of manganous oxalate, which is absolutely insoluble
in acetic acid, although soluble in acid oxalates, and in oxalic acid.
Ferric salts form, with a sufficient excess of potassium oxalate,
potassio-ferric oxalate, which is not decoinposed by acetic acid. The
presence of the alkaline chlorides exerts an unfavorable influence on
the precipitation of the manganous oxalate. When, however, the
solution contains a sufficient quantity of a metal, the oxalate of
which is not soluble in alkaline chlorides, the entire amount of man-
ganous oxalate precipitates with the oxalate of the metal in question,
even when a large quantity of alkaline chlorides is present. Zine
was found by the author to satisfactorily fulfill this condition. The
process of the author is to be employed in two modifications, accord-
ing as the material analyzed has been dissolved in hydrochloric acid,
with addition of bromine, or in nitric acid. In the first case the
solution is evaporated to dryness, the dry residue digested a few min-
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utes with 5 to 10 cc bromine water, in a covered dish, on the water
bath ; then about 7 times as much potassium oxalate, as there is of
oxides present, is added, and the mass digested } liour on the water
bath.  Most of the iron and all of the mmauganese thus dissolve as
oxalates. The undissolved vesidue of ferric oxide is dissolved by the
gradual addition of dilute acctie or hvdrochlorie acid. The intensely
green solution is concentrated nntil green crystals of ferric oxalate
begin to separate (to about 20-25 ¢c, when 0.4 to 0.5 of iron has been
taken), poured hot into a beaker of about 100 ¢e contents, the dish
washed with hot water so that the bulk of the liquid is about 40 to
45 ce, a few ce aleohol added, to reduce any higher oxide of mangan-
ese which may have formed, and then zine chloride solution, from a
burette, until to ! part of manganons oxide, 3 to 4 parts of zine
oxide are present. If too little potassium oxalate has been emnployed,
more is added uutil the precipitate of zinc oxalate, which then forms,
is, for the most part, dissolved. An equal volume of concentrated
acetic aeid is now added to the lignid, and the covered beaker allowed
to stand a short time at 50-60° C., until the precipitate has become
crystalline, and the supernatant liquid perfectly clear. For exact
determinations 6 hours standing is required. The precipitate is fil-
tered, washed, by decantation, with a mixture of equal volumes of
concentrated acetic acid, alcohol and water, until the filtrate gives no
iron reaction with potassium sulphocyauide (3—4 decautations, using
each time 10 ce liquid, are suflicient), brought on the filter, dried and
ignited, with free access of air, so as to forin the compound of
Mu,O; and ZuO, mentioned by Bunsen and Krieger (Aun. d. Chen.,
87, 257, et seq.). The ignited precipitate is finally decomposed with
strong hydrochloric acid, and the chloriue thus liberated, titrated with
sodimin hyposulphite. The precipitate is very apt to retain a sinall
proportion of potassium oxalate, which, by ignition, passes first to
carbonate, and then to permangauate. To avoid the excess which
would result from this canse, the preeipitate should first e heated for
a short time only, then washed out with hot water, and again ignited,
until the mangauese ceases to absorb oxygen, before the chlorimetric
titration.  If the ferric oxide resulting from the solution of the
residue of the first evaporation, has been dissolved in hydrochloric
acid, it is necessary to carefully neutralize the excess of oxalic acid
thus induced, before precipitation with acetic acid. If the substance
analyzed has heen dissolved in hydrochloric acid, with addition of
nitric acid and evaporation to dryness, nitric acid must be added to
bring the residue entirely into solution. The excess of acid must in
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this case, also, be neutralized with potassa or soda solution before
precipitation. The method also permits the simultaneous separation of
Co, Ni, Cu and Ca, from a large excess of iron, and these metals may
be separately determined in the liquid from the chlorimetric deter-
mination. Phosphoric acid, when present, is also thrown down with
the metals above mentioned. The author reserves for further inves-
tigation the question, whether the separation of this last-named sub-
stance is quantitatively exact. The results obtained by the author in
the separation of quantities of manganous oxide, varying from
0.0022 to 0.4970 gm, from quantities of ferric oxide, varying from
1.51 to 2.85 gms, show the method to be extraordinarily exact, as
well as extreinely easy and rapid in execution.

ALEx. CrLassEN (Zeitsch. f. anal. Chem., 18, 189) describes a
method for the quantitative estimation of cobalt, nickel and zine, by
precipitation as oxalates, based upon the same principles and manipu-
lation as in the preceeding method, except that no addition of zine
salts is required. The advantages of this method, compared with
those previously in use, are, that the oxalates of these metals are more
easily obtained in a state of purity than the hydroxides and carbon-
ates precipitated by the older methods, and that these metals may be
separated from ferric oxide and alumina without previous precipita-
tion of the latter. The oxalates are converted into oxides by igni-
tion—at first gentle and in a covered platinum crucible, and then
intense, with free access of air. Nickel and zinc are weighed as
oxides (NiO, ZnO) ; cobalt is reduced to the metallic state by ignition
in a current of hydrogen. The analytical results obtained by the
author demonstrate that in respect to accuracy and constancy the
method leaves nothing to be desired. The presence of ammonia or
potassium chloride causes the method to give too low results with
cobalt, and of ammoniinm chloride, with zine ; sodium acetate is with-
out effect on the results.

ALEX. CLassEN (Zeitschr. f. anal. Chem., 18, 194) has investigated
the method of Tamm (Fresenius, Quant. Anal., 6 Aufl., p. 575) for the
separation of manganese jfrom zinc, by the preoipitation of the
former as manganous carbonate by ammonium ecarbonate, in the
presence of ammonium chloride, and finds that the method gives too
high results, owing to the fact that the precipitate always contains
more or less zinc carbonate, which cannot be removed by washing
with ammonium carbonate.

JouNn PatminsoN (Jour. Chem. Soc., 1879, 365) communicates a
method of precipitating manganese entirely as diozide, and its appli-
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cation to the volumetric determination of mangunese. After a care-
ful study of the conditions nuder which inanganese may be precipi-
tated as dioxide, the author has attained the same conclusion as
Messrs. Wright and Luff (idem, 33, p. 518), viz, that certain
methods usually preseribed for producing hydrated manganese diox-
ide, do not vicld this oxide alone, but a mixture of dioxide with vari-
ous lower oxides. The anthor has tried other methods usually ve-
commended for this purpose, with sinnilar vesults.  He finds, however,
that the inangancre may be invariably precipitated entively as dioxide,
i @ certaine amount of perric owide be presend i the salation, wheu
a suflicent excess of caleium hypochlorite or branine water, and,
after heating the solution to from 60% to 70% C., excess of caleiunn
carbonate is added, and the mixture well stirred.  The presence of
half as much iron as there is of nanganese, is sufficient to detennine
the precipitation of the latter wholly as dioxide.  In practice, how-
ever, it is preferable to have equal quantities of each metal—a large
excess of irou is no disadvautage. The experiments of the author
showed that from 99.95 to 100.12 per ceut, of the maugauese is pre-
cipitated as dioxide nuder the above couditions, In the analysis of
au iron ore, the author dissolves 10 grains in a 20 oz. beaker, i1 100 f.
grs hydrochlorie acid (sp. gr. 1.180); calcium carbonate ix added
until the liquid is slightly red, and then six or seven drops of hyvdro-
chlori¢ acid ; 1,000 grs of a solution of bleaching powder (10,000
grs water to 150 bleaching powder) ix mow added, and boiling water
poured in until the tcwmperature ix 60°to 70° .5 25 grs caleiun car-
bonate is iutroduced, and the sohition well stirred until the cffer-
vescence ceases.  The dark brown precipitate settles readily,  If the
superpataut liquid has a pink color, owing to the formation of per-
manganic acid, a few drops of alcohol should be added to decolorize
it. Instead of the bleaching powder, 500 grs of saturated bromiue
water may be used.  The precipitate is filtered, washed, and placed
i 1,000 grs of a solution of 330 grs ferrous sulphate in 10,000 grs
of a nixture of ! part sulphuric acid aud 3 parts water, in which it
readily dissolves, even in the cold, converting its cqaivalent of fer-
rous sulphate into ferric sulphate. Cold water is now added, and the
liquid titrated with potassium dichromate, to determine the excess of
ferrous sulphate. From the ferrous sulphate oxidized, the percentage
of manganese wmay readily he calenlated.  If too little irou be present,
purce fervie chloride (free from mavgauese) is added.  'The method is
applicable to the analysis of spiegeleisen, ferromanganse, steel, slags,
cte.  The special precautions to be used in cach case are fully de-
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scribed iu the paper. The author claims for this method not only a
great saving of time, but, in many cases, more accurate results than
the gravimetrical method is capable of affording. 'The author further
states that it is now possible to determine manganese volumetrically
by this method, with as great exactitude and almost as speedily, as
iron may be determined by Penny’s irethod.

C. Rogss1.ER (Berl. Ber., 12, 92&) communicates a new method for
the volumetric determination of inanganese, with the use of Volhard’s
method of silver titration. The method is based on the formation of
a compound, first observed by Wochler, and which H. Rose found to
possess the composition Ag,OMn,0,. The solution of the mangan-
ese compound (which must be free from the halogens and from
organic compounds capable of reducing silver salts) is placed in a }
to 4 liter flask, treated with an excess of a solution, of known
strength, of silver nitrate, and heated on the water bath. Sutficient
sodium carbonate is added to completely precipitate the silver. A
moderate excess of ammonimn hydrate is then added, the flask is well
shaken, cooled, filled to the mark, and the solution filtered through a
dry filter. The precipitate on the filter possesses the above composi-
tion. By the determination by titration, by Volhard’s method, of
the amount of silver remaining in the filtrate, the proportion con-
tained in the precipitate, and hence the weight of the latter, is readily
ascertained. The reaction takes place even in the presence of a large
proportion of ferric oxide ; on account, however, of the organic com-
pounds resulting froin the solution of spiegel, and other varieties of
irow, it is necessary to separate the iron as basic acetate. The filtrate
from this precipitate is then free from reducing substances, and suited
for the foregoing method.

C. MavwN (Zeitschr. f. anal. Chem., 18, 162) has devised a new
method for the volumetric estimution of zine, based upon the recipro-
cal decomposition of hydrated zinc sulphide and silver chloride, and
the estimation of the zinc from its equivalent contents in chlorine by
means of Volhard’s method of silver titration with alkaline rhodan-
ates, uxing ferric nitrate or ferric ammouium sulphate as an indica-
tor. The zinc is precipitated by hydrogen sulphide in acetic acid solu-
tion, the excess of the precipitant expelled by violent ebullition, the
precipitate washed by decantation and filtration. T'he precipitate, with
the filter, is then introduced into a flask, water and silver chloride
added, and the whole boiled nntil the supernatant liguid is quite clear;
finally 5-6 drops of dilute (1-6) sulphuric acid is added. The pre-
cipitate is then filtered off, washed, and the solution, after adding a
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ineasured volune of silver solution, titrated, as above. 'The deter-
mination consumes, from the moment of the introduction of the sul-
phuretted hydvogen to the eud of the process, about 1§ hours.  'The
results obtained by the author arve exceedingly satisfactory.

ArTHUR G. Havvock (Chem. News, 39, 156) has found that in
the titration of sulphuric acid with barivim chloride, as also in other
cages where n minnte quantity of solid precipitate is to be observed
in a drop of liquid, the observation is greatly facilitated by placing
the lignid ou a mirror, iustead of on the black glass hithertv recom-
mended.

F. Brirstely and L. JawEerN (Berl Ber., 12, 446) communicate a
method for the quantitative determination of zinc by electrolysis.
The solution is prepared by adding sodic hydrate to a solution of
zine nitrate or sulphate, until a precipitate is formed, and then add-
ing potassium cyanide until the solution is again clear. With a cur-
rent from 4 Bunsen’s elements and platinum electrodes (Zeitschr. f.
anal. Chem., 8 28; 11, 6) the precipitation is at the rate of about 0.1
gm zine per hour. When the precipitation is finished, the clectrode
with the adhering zine is rewoved, washed with water, then with
aleohol, and finally with ether, and dried in the air bath. After
weighing, the zinc is dissolved off, the electrode re-weighed and again
iminersed in tlie solution to ascertain if the precipitation be complete.
The method gives exact results. The authors made an analysis of
brass by solution in nitric acid, evaporation to dryuess, solution in
water, and precipitation of the copper by electrolysis. The platinum
spiral forming the positive clectrode was coated with lead din-
oxide, from which the percentage of lcad was determined. The
zinc was then determined, as above. The results of the analysis were:

Cu 67.13
Zn 32.93
Pb 0.01

100.07

F. BEiLsTEIN and L. Jawein (Berl. Ber., 12, 759) have been led
by reason of the insufficiency of the methods previously in use, to
attempt the electrolytic determination of cadmium. The authors
emnployed a method similar to the one used by them in the
electrolytic determination of zine. The solution of cadmium
chloride or nitrate was neutralized with potassium hydrate,
treated with an excess of potassium cyanide, and subjected
to electrolysis, using a spiral of thick platinum wire as the anode,
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and a cylinder of platinum foil as the cathode. The following
results were obtained with electrolytic cadmium, using the current
from 4 15-cm Bunsen’s cells.

TAKEN. FOUND. TIME.
0.2356 0.2344 3 hours.
0.2565 0.2547 3
0.2344 0.2324 2
0.2547 0.2532 3 o«

The authors attribute the slight loss in these experiments to the
contamination of the electrolytic cadmium with platinum. The end of
the precipitation is ascertained by testing with hydrogen sulphide.
The precipitated metal is washed, first with water, then with alcohol,
and dried by placing in a heated platinum dish.

E. F. Ssura (Am. Jour. Sci., 117, 60) communicates the follow-
ing method for the electrolytic determination of cadmiwm. The solu-
tion of acetate of cadmium is placed in a platinum crucible, which it
should fill to about one-half, and placed in contact with the negative
pole of a two-cell Bunsen’s battery, the positive pole is formed by a
piece of platinum foil dipping into the crucible. In about 3 hours
the cadmium (0.1270 gm) was entirely deposited, as a crystalline
greyish-white coating on the crucible. The precipitated metal was
washed with water, then with alcohol, and finally with ether. The
conditions for success are : 1st, to work with concentrated solutions,
and 2nd, to have the current of sufficient strength for rapid and
energetic action.

Pu. pE CLErMoNnT (Comptes Rendus, 19, May 12, 1879, through
Chem. News, 39, 251) has investigated the action of ammoniacal
salts on certain metallic sulphides. Bismuth, cadmium, copper,
mercuric and mercurous sulphides, are not affected by boiling with
solution of sal-ammoniac. Antimony trisulphide yields antimonous
chloride, which dissolves, and ammonium sulphide, which escapes.
Stannic and stannous sulphides yield respectively stannic and stan-
nous oxides. Metals precipitable by ammonium sulphide, but not by
hydrogen sulphide in acid solutions, behave in a peculiar manner with
sal-ammoniae, Manganese, iron, nickel and cobalt sulphides dissolve,
the last two more slowly. Zinc sulphide resists longer, but ultimately
dissolves. Alumina and chromic oxide are insoluble. On these re-
actions the author founds a method for the separation of certain
metals. The solution containing the precipitate produced by ammon-
ium sulphide with salts of cobalt, nickel, manganese, iron, aluminum,
chromium and zine, is added to a beiling solution of sal-ammoniae,
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aud boiled for a saficicut time.  On filtering, the filtrate coutains all
the fron and utanganese, and part of the cobalt, nickel aud ziue, while
the nndissolved portion contaius all the almnina and chronmium with
the residuce of the nickel, cobalt and zive.  'The analvsix is completed
by the usual wethods. 1 iron and mangauese alone have to be separ-
ated from abnuminum and chromimn, the proeess is complete and
precise,

F. Bensrews (Berl. Ber, 11, 1,715, through Zeitschr. f. anal.
Chen., 18, 262) has found that the separation of wickel from zine
may be effected by precipitating the latter with hydrogen sulphide
from solutious coutaining citrie acid or soluble citrates. The precipita-
tion of the zine is complete after standing 24 hours i the cold, while
the nickel can be determined by clectrolysis of the filtrate, after
cvaporation and saturation with amuonia.  As amwonimu chloride
linders the electrolytic precipitation of the uickel, the metals should
be in solution as nitrates.  With due observance of the precautions
indicated by the author, the inethod gives extramely accurate results,

Juravs Tnousen (Berl. Ber,, 11, 2,043, through Zeitschr. f. anal.
Chem., 18, 263) has found that the precipitate yrodiced by hydrogen
sulphida i solitions of cupric salts, is not CuS, but a mixture of
sulphur with a sulphide, possessing the formula Cu,S,.

L. F. Nasox (Fres. Zeitschr. f. anal. Chein., 18, 165) contributes
u criticisoe of Bunsen's older method of seporutiiy arsenic from
wntiveany, based upon the reaction between the sulpho-salts of these
metals and potassimn bisulphite.  As Bunsen hiwself (Ann. Chen.
Piiarin, 192, 305) has announced that he no longer employs this
method, in its original forin, and has substituted a inethod free from
the objections to which Nilson has called atteution, it is nuneecessary
to reproduce this somewhat acrimonions article.

R. Buwsev (Ann. d. Chem,, 192, 305, throngh Zeitschr. t. anal.
Chem., 18, 264) describes in detail the method at present cmmploved
by him in the separution of wntimuny from ursenic. ‘Th. mixture
of sulphides is dissolved on the filter in solution of potassium hydrate
(puritied by alecohol). The solution and washings are placed in a
150 ce poreelain crucible, and saturated with chlorine gas. The con-
tents of the crucible are then treated with awu excess of concentrated
hydrochloric acid, evaporated to one-half on the water bath, diluted
to their previous volunie with conceutrated hydrochlorie acid, and
again evaporated to oue-half or one-third, to remove the free
chlorine.  "Phe solutioun is nixed, in a suitable vessel, with 100 ce
saturated solution of hydrosulphurie acid for each decigramme of
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antimonic acid it may contain, and after the precipitate of antimony
pentasulphide has thoroughly subsided, the excess of gas is removed
by causing a rapid current of air to pass through the liquid. The liquid
ir filtered through a weighed filter with the aid of the water pump, and
the precipitate washed, first 8 times with alcohol, then 4 times with
carbou disulphide, and, finally, thrice with alcohol, dried, first on the
pump, and then at 110° C., and weighed. It then consists of antimony
pentasulphide, with possibly a trace of arsenic, from which it may be
freed by repetition of the operations of solution, etc., before the wash-
ing with alcohol, etc., and drying. The filtrate is treated with a few
drops of chlorine water, heated on the water bath, and a stream of
hydrosulphuric acid allowed to pass through the warm liquid until
it is cold. The liquid is allowed to stand for one day in a moderately
warm place, and is then filtered throngh a weighed filter. The precipi-
tate, which consists of arsenic pentasulphide, with a little sulphur, is
washed and dried, as in the case of the antimouy precipitate, and
then weighed. 'The analytical results communicated by the author,
show the method to be extremely exact. It will be welcomed by all
chemists as a solution of one of the most difficult problems in quan-
titative analysis. From the experiments of the author, it appears
that the weight of ammonic di-magnesium arseniate is only then
constant, and its formula 2Mgo, NH,O, AsO; -+ Agq, after it has been
dried by long (44 hours) exposure to the temperature of 102.5~105°
The author has previously (Ann. d. Chem., 106, 3) recommended
the estimation of antimony as antimony tetroxide, SbyO,. The
resnlt of his more recent observations shows that the tempera-
ture at which antimonie acid is transformed into antimony tetroxide,
lies 8o near to that at which the latter body is decomposed into
antiinony trioxide and oxygen, that an exact estimation can hardly be
mnade by this method.

A. MiLLor and Maquenye (Comptes Rendus, 86, 404, through
Bull. Soc. Chim. de Paris, 31, 544) recommend the volumetric deter-
mination of arsenic, by titration of arsenic acid in a boiling neutral
or acetic acid solution, with uranium acetate, using potassium ferro-
cyanide as an indicator. The arsenic acid should previously be separ-
ated from those bases which would give compounds insoluble in acetic
acid. This may be done by transforming it into arsenuretted hydro-
geu, which is passed into fuming nitric acid, whereby the arsenic is
reconverted into arsenic acid.

A. Carvor (Comptes Rendus, 86, 478) has devised a method for
the volumetric determination of potassium, based upon the precipi-
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tation by alcohol of potassio-bismuth hyposulphite. The determina-
tion of the hyposulphurous acid in the latter, is conchicted by titra-
tion with iodine, the reaction being the transformation of the former
to tetrathionic acid, as in the c¢quation :

28,0, Na, + I, — 2Nal + 8,0,

‘T'o prevent the deposition of red bismuthous oxide, the liquid is
slightly acidified with chlorhvdric acid. In adding the iodine, the
liquid assmnes first a golden-vellow color, passing to persistent brown
when the point of saturation is attained. The potassium is calecu-
lated from the amount of iodine added. 1 atom I corresponds to 1
of potasstim. The iodine solution contains 12.7 gms dissolved in 18
gms potassium iodide, or it may contain 26.96 gms to the liter, in
which case 1 ce corresponds to 0.01 gm potassa (KO).

Gastox Boxg (Bull. Soc. Chim. de Paris [N. 8.], 29, 50, through
Zeitsch. f. anal. Chem., 18, 270) recoinmends that litharage should
be used for the decowposition of silicates. As a rale, three times
the weight of the substauce is sufficient, and the action is very rapid,
The decomposition may he effected in a platinum crueible, in an
oxidizing flame; but all carbonaceous or other reducing substances
must first be removed by roasting. The fusion is dissolved in nitric
acid, evaporated to dryness, redissolved in dilute nitric acid, and the
silica filtered off. The lead may be removed by hydrogen sulphide
or sulphuric acid, and the bases determined by the nsual methods.
The method is specially recommended for the determinatiou of the
alkalies in silicates,

GERHARD Loeserax¥ (Berl. Ber., 12, 56) has investigated the
behavior of alkuline solutions of wluminn hydrate towards hydro-
gen sulphide. He tinds that alumimum hydrate is completely precipi-
tated by hydrogen sulphide from solution in sodium or potassium
hydrate, and that the precipitate redissolves on boiling. If solutions
of ziuc oxide and alumina be precipitated by hydrogen sulphide, the
alumina can be compietely dissolved out by caustic alkalies.  Alka-
line solutions of chromic oxide are also complctely precipitated by
hydrogen sulphide, but the precipitate does not redissolve ou boiling.
‘The precipitate dissolves if soda solution be added immediately after
the precipitation, but not after standing 18 hours.

E. Drecuskr (Jour. f. prakt. Chem., through Chem. News, 39,
264) states that the precipitation of caleiwm carbonate, whether
effected by sodium or ammonium carbonates, in the presence or
absence of ammonia or sal-ammoniac, is complete, in the cold, in
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fifteen minutes, if the mixture be stirred. The solution of the calcinm
salt should be poured into the carbonate, pouring in a small guantity
of the former at first, and stirring for about five minutes before
adding more.

E. F. Ssutn (Proc. Am. Philos. Soc., 18, 214) has investigated
the question of the linits of delicacy in the detection of iron by
means of salicylic acid. He finds that the coloration is already very
faiut when a drop or two of water containing wxem of a gramme of
iron is treated with a few drops of alcoholic solution of salicylic
acid. A droy of a solution of potassinm sulphocyanide, added to one
containing wwws of a gramme of iron, gave a distinct red color.
Sali'cylic acid is, however, when copper is present, a more delicate
reagent for iron than potassium sulphocyanide.

Georce E. Davis (Chem. News, 39, 221), in an article on hydro-
gen peroxide as u reagent in chenvical analysis, calls attention to the
great value of that substance in the analysis of soda ash, which often
contains so much sodium sulphite as to make it impossible to deter-
mine with accuracy, by titration, the percentage of alkali. It is
also useful in the analysis of black ash, to oxidize the sulphites, hypo-
sulphites, ete., contained therein, The author employs the commer-
eial article, made fromn barium peroxide and hydrofluoric acid, and
exantines the purity and oxidizing strength before using. Its keep-
ing properties are greatly enhanced by the addition of a little ether.

C. RamMELSBERG (Pogg. Annalen [N.F.], 6, 157), referring to
his previous note (Monatsber. d. Berl. Akad., 1878, 613 ; and this
journal, 1, 108) on the precipitation of lithia as phosphate, states
that he has found that the proportion of soda retained by the pre-
cipitate varies greatly according to the proportion of sodium hydrate
present. In one experiment, wherein the sodium hydrate was present
in just sufficient quantity to give a distinet alkaline reaction, the pre-
cipitate possessed the following compositien :

Phosphoric anhydride......... 60.41
Lithia............... Ceveaes 37.14
Soda..............oooiial, 1.51

99.06

The method of the author (Pogg. Annalen, 66, 85) for the separ-
ation of the chlorides of sodium and lithium, with a mixture of
ether and alcohol (equal voluines), gave very satisfactory results,
Sodimn and lithium chlorides, mixed in the proportions 5 : 4 (a), 4 : 9
(b), and 1 : 14 (c), yielded, instead of 100 parts NaCl, a = 103,
b == 100.8, ¢ — 106.8.
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M. MxzrGET (Soc. Phys. and Nat. Sciences, of Bordeaux, through
Chem. News, 39, 229) recommends paper steeped iu ammoniacal solu-
tion of silver nitrate or palladious chloride, ax a reagent fur werewrial
zapors much more sensitive than gold foill A sheet of copper
plunged into a solution of I part mercury in 10,000, remained bright
after immersion, but wheu cxposed to the anmoniacal silver paper
gave a characteristic black spot. Even solidifiecd nerenry anits
vapors in quantity appreciable by this test.

E. Bouri (Zeitschr. f. aual. Chem., 18, 195) discusses the gues-
tion of the inodes of combination of the elements dulicated i water
analysis, In a previous communication (ideni, 17, 301) the author
has endeavored to prove that the method hitherto pursued is erron-
eous, tor the reasen that it is based on the coustitution of water that
has been boiled, and is, hence, in a decomposed condition. He hax
proven by numerous experiments, that at temperatores little exceed-
ing 100° C., magnesimin sulphate reacts on calcinm carbonate, with
formation of maguesimin carbonate and caleimn sulphate. It s,
hence, impossible to decide the question whether the nagnesnnn
found in the analysis, exists as sulphate, chloride, nitrate or as carbon-
ate, by the operation of hoiling the water, as hitherto practiced,
except in the case of maguesian waters free froin caleium sulphate,
and of such waters as the Himyadi Jauos, wherein the large con-
tents in sodinm chloride and sulphate teud to increase the solubility
of the caleium carbonate. The anthor concludes that the maguesinm
is preseut only as carbonate iu all natural waters, when the quantity
is not greater than is necessary to saturate the normal acidity of the
water ; only that portion in excess of this i3 combined with the
stronger acids.

111. GENERAL ORGANIC ANALYSIS,

1. Ultimate Organic dnalysis.

E. PrLuEGER (Pflueger’s Archiv f. d. gesammte Physiologie, 18,
117, through Zeitschr. f. anal. Chem., 18, 296), in conjunction with
D. Finkler and F. Oppenheim, has devised a new wmethod for the
organic elementary analysis of nitrogenous substances, which permits
the simultaneous determination of the carbon, hydrogen and nitro-
gen, in the same portion of substance. The substance is hurned in
vacuo with a mixture of cupric oxide and potassium pyrochromate.
The gaseous products of combustion are transferred, by means of the
Geissler’s mercury air-pump, to a Bunsen’s eudiometer, wherein they
are measured gasometrically. The water formed by the combustion
is retained by calcium chloride tubes, introduced between the combus-
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tion tube and the pump, and is, of course, determined by weight.
The method involves numerous precantions and refinements of
manipulation, which do not admit of abstraction. The author has
found it necessary entirely to discard the use of rubber connections,
all the joints of the complicated apparatus being fitted by grinding ;
the reason for this is, that he has found that the white rubber tubing,
usually employed, while, in fact, impenetrable to gases, nevertheless
absorbs carbonic acid with great energy, even when previously
thoroughly saturated with stearine. The results obtained by the author
are highly satisfactory, and the method, even in its present, some-
what complicated forin, promises to be specially valuable when small
quantities of extremely rare substances have to be operated on,
The anthor announces his intention to continue his work in the
direction of the further simplification of his method, and the increase
of its adaptability to general use.

Hugo Scuirr (Ann. d. Chem., 195, 293), in a paper on the
analysis of organic substances containing the halogens or nitrogen,
describes the method of R. Piria (Lezioni di chimica organica, 1857)
for the determination of the halogens in organic bodies, which is
similar to, but simpler than the method of Feez, Schraube and Burk-
hardt, described by J. Volhard (idem, 190, 40). Piria weighs off the
substance in a paper cornet, which is pressed into a platinum crucible
of about the size of a thiinble. The crucible is then filled up with black
flux, inverted in a large platinum crucible, and the latter filled up with
black flux, so as to completely cover the smaller crucible. The cover
is placed on the larger crucible, and it is heated gradually to redness.
The decomposition is complete in 8 to 10 minutes. The fusion is
then dissolved in water, and the halogens determined by the usual
methods. The process cannot well be used with nitrogenous sub-
stances, on account of the formation of cyanogen. It is otherwise
much more exact than the method with lime. The author has modified
this process as follows : The substance, if solid, is weighed directly
into a small, platinum crucible, 3 em high by 2 cm wide, and intim-
ately mixed with a small quantity of the decomposing agent (in
the case of chlorine and bromine, a mixture of 1 part anhydrous so-
dium carbonate with 4 to 5 parts of lime ; in the case of iodine, with
dry sodium carbonate alone), with which the crucible is subsequently
entirely filled. The crucible is then inverted into a larger one, 4.5 cm
high by 8.5 cm wide, and the latter filled up to within 1 ecm of the
top with the decomposing agent. The latter has the advantage of
being a poorer conductor of heat than black flux, and does not in-



338 REPORT ON THE PROGRESS OF ANALYTICAL CHEMISTRY.

duce the formation of cyanides, when nitrogenous substances are
treated ; the heating takes somewhat wore time.  Many liquid sub-
stances may be analyzed by this method, but not all. The question of
volatility is of less importance than that the body should be readily
decomposed with the separation of hydrogen acids. Chlorsalicylalde-
hyde, volatilizing at little over 100° (., gives satisfactory results;
brombenzole does not.  Piria’s method for the ulthnate analysix of
nitrogenous substances, consists in burning then in a slow streamr of
oxygen, in a boat placed in s courbustion tube filled to threc-quarter
with cupric oxide, witdout an anterior laver of metallic copper. In
the case of nitro-compounds, the substance in the boat is mixed with
finely powdered inetallic copper. Tu the case of mauy nitro-compounds,
however, the author finds it impossible to avoid the formation of nitro-
gen oxides without the anterior layer of metallic copper. Nitrogenous
substances of other description than nitro-compounds, may be safely
analyzed by this method, provided the layer of cupric oxide is
brought to a full red heut before the substance conmences to volat-
ilize, and is maintained at that temperature during the entire period
of combustion. The observations of Lietzenmayer and Stanhb (Berl.
Ber,, 11, 306), that the anterior layver of wmetallic copper may, through
occlusion of hydrogen, lead to serious errors in the hydrogen deter-
mination, for the avoidance of which they rccommend special pre-
cautions, which take up as much timme as the combustion itself, have
induced the author to call attention to thix simpler method, which is
capable of giving accurate results with a large class of substances.

ZL. Proxumate Organic Analysis.

A, QuanTATIVE

H. R. Procror (Chem. News, 39, 445) commuuicates a note on
the subject of Weselsky's reaction for phloroglucine (Jour. Chem.
Soc., 1876, 1, 964). The reaction consists in the production of a
cinnabar-red precipitate, when a trace of phloroglucine is added to a
solution of nitrate of aniline or toluidine, containing a little nitrite,
and the mixture allowed to stand sonie howrs.  According to Hlasi-
wetz, and others, many tannins, when heated with dilute sulphuric
acid, yield glucose and peculiar red bodies, which latter, when fused
with potash, yield pyrocatechuic acid and another body, iu some
cases a fatty acid, in others phloroglucine. It occurred to the author
that the phloroglucide tannins would react dirvectly with Weselsky’s
reagent. This supposition was confirmed by experiment ; but, as
many other substances give the same reaction, the method is liable to
lead to mistaken conclusiomns.
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JacQuEMART (Zeitschr. des oesterr. Apotheker-Vereins, 16, 414,
through Zeitschr. f. anal. Chem., 18, 291) employs mercuric nitrate
as a reagent for the detection of alcohol. 5 or 6 cc of the liquid to
be tested are decolorized, if necessary, with bone-black, and a small
quantity of the reagent added. If ethylic alcohol is present, reduc-
tion to mercurous nitrate ensnes, and the subsequent addition of
aminonia throws down a black precipitate. Methylic alcohol does not
produce the reaction.

A. Siexier and G, Lowe (Polytechn. Notizblatt, 1878, 3083,
through Zeitschr. f. anal. Chem., 18, 292) employ the reaction of M.
W. Iles for boracic acid, as a test for glycerine. Borax moistened
with the solution to be tested, gives a green flame when held in the
Bunsen’s burner, if glycerine be present.

E. W. Davy (idem, 1878, 300, throngh Zeitschr. f. anal. Chem.,
18, 292) recommends, as a reagent for carbolic acid, sulphomolybdic
acid dissolved in from 10 to 100 parts of sulphuric acid. 3 or 4
drops of the reagent are added to 1 or 2 drops of the liquid to be
tested, in a porcelain dish. If carbolic acid be present, a yellow or
yellowish-brown colbr, which passes first to chestnut or red-brown,
and then to a handsome purple, is produced. If the carbolic acid is
dilute, the color changes are dark olive-green, passing to dark blue.
Wood creosote gives a brown or red-brown color, which becomes
lighter by standing, or gentle warming. Small additions of carbolic
acid to creosote, may be detected by dissolving 5 to 10 drops in 15 cc
water, and distilling. 'The first fraction of the distillate gives the
creosote reaction, the following ones the carbolic acid reaction.

A. OsriaLoro (Gazz. Chim. Italiana, 1879, fasc. 3, through Chem.
News, 39, 264) communicates several characteristic reactions of
pierotoxine and of certain of its derivatives. If a small quantity of
picrotoxine be dissolved in two drops of nitric acid, of 1.4 sp. gr., and
gently heated, there is obtained an ainorphous residue, of a reddish-
yellow color. If two drops of potassa are added, afine bright red is ob-
tained, which, on heating, passes to the color of old blood. If 2°ce
of a 4 per cent. solution of picric acid, is mixed in the cold with a 50
per cent. potassa solution, nothing is observed but a yellow precipitate.
On heating to boiling, the precipitate dissolves, and the liquid is colored
orange. On cooling, small prisms.of potassium picrate are deposited,
and the liquid reinains of a reddish-yellow color. If the experiment is
repeated, with the addition of picrotoxiue, the color of the solution
becomes deeper on boiling, and no crystalline deposit takes place on
cooling, the liquid remaining inteusely colored. If a little picrotoxine
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be mixed in a capsule with 4 or 4 drops of concentrated sulphuric
acid, there appears a golden vellow coloration, which passes into u
saffron vellow; the picrotoxine dissolves, aud, on adding a little
powdered potassium pyrochromate, theve ix a violet-green coloration,
aund, on dilution wath water, a elear sotution of a yellowish-green color.

Dr. J. Perrt (Zeitsch, f. anal. Chan,, 18, 211) commuuicates
the results of his experiments on the spectroseapic detection of eryot in
SAor. Pure evgot is extremely easy of identification.  When exa-
ined under the wtieroscope, it shows the preseuce of the minute oval
grales, usually .with two nucleii, which, as stylospores or sporidize,
forin, so0 to say, the first phasc of the generation of the elaviceps pur-
purca. They are of about the size of the smallest granules of rve
starch, and cowe from the external layers of the grain.  The medial
lavers afford the dark-colored particles, which give the ergot powder
its blackish-violet color.  Tle central part of the graiu contains the
oil cells.  The fresh powder of sccale cornntum possesses a peeuliar
odor similar to that of trimethylamine. Hot alcohol extruets the
greater part of the fat and resiu, and also a browuish coloring matter.
If, after exhaustion with hot alcohol, the powder be treated with a
few drops of dilute sulphuric, on hydrochloric acid, the color changes
from dark, greyish violet to a handsome red. 'The coloring watter
is then readily soluble in cold ethylie aleohol, ether, minvlie alcohol,
benzole and chloroform.  The  coucentrated solution pennits the
passage of the red rays ouly ; by progressive dilutioun, first, the yel-
low, then a part of the green rays, become visible, and, finally, the
whole spectrmn, with the exception of two absorption bands, which
are visible even u very dilute solutions, and permit the certain de-
tection of even slight traces of ergot.  The browu solution, obtained
by extracting with aleohol, without acidification, shows the same
spectrnug, but of lower futensity,  The red coloring matter appears,
theretore, to preexist i the ergot, although the greater part ounly
becomes visible after treatment with acids.  The other methods of
deteetion ave defective.  'The appearanec of the trimethylauine odor,
with or withiout the addition of potassa solution, is not characteristic,
iu view of the fact that the substituted amproninm bases are always
prescut in the products of decomposition of gluten.  'The yellow eol-
oratiou produced by the action of caustic alkalies, is also murcliable.
The anthor gives the preference to the following modification of
Jacoby’s method :

About 20 gms of the flour are boiled for 5 minutes witlr alcohol,
and, after subsideuce, the yellow solution decanted, the operation
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being repeated until the aleohol above the powder is colorless; 20
drops of dilute sulphuric acid are then added, the mass well stirred and
allowed to subside ; the red solution is then filtered and examined in the
spectroscope. About one-qaarter test-tube full of the solution is then
mixed with 1to 2 voluines of water, and the milky liquid shaken with
1 to2 cc amylic alcohol, a second portion with chloroform, athird with
benzole, and a fourth with ether. If ergot be present, these solutions
will be reddish, and will show the characteristic spectrnm. By this
method, 0.2 per cent. of ergot may easily be detected in flour, using 20
gms. By means of colorimetric comparisons with solutions of pure
ergot, the author has devised a satisfactory method of quantitative
determination. The authol’s measurements of the ergot spectrum
agree satisfactorily with those of C. H. Wolf (Zeitschr. f. anal.
Chem., 18, 119 ; and this Journal, 1, 104).

F. Skrm (Berl. Ber., 11, 1,692, through Zeitschr. f. anal. Chem.,
18, 292) communicates the following reaction for strychnine: When
moistened with a solution of iodic acid in sulphuric acid, it becomes
colored, first yellow, then brick-red, and very gradually passes to
brilliant violet-red.

B QUANTITATAIVE

Orro HEn~ER (Cheni. News, 39, 197) has subjected to a critical
examination the method of Dr. Pavey for the determination of glucose
by means of ammoniated Fehling’s solution (Chem. News, 39, 77 ;
and this Jour.,, 1, 109). The author finds that the method gives
variable results, except when the proportion of caustic soda in the
test solution, is between 120 to 150 gms per liter, when the results
obtained accord with those of Dr. Pavey. When this proportion is
observed, the method gives excellent results, the end reaction is
beautifully sharp, and the titrations of the same liquid never differ
more than 0.1 cc of the sugar solution. It must not be taken for
granted that the ratio between the ordinary and ammoniated Fehling’s
solutions, is valid also in the case of other reducing saccharine sub-
stances. Dextrose and laevulose act equally, but milk-sugar and
maltose do not. The author’s investigation on these points is still
in progress.

Dr. F. W, Pavey (Chem. News, 39, 249) has been led by the
foregoing article of Hehner, on the subject of the titration of ghecose
with ammoniated Fehling’s solution, to make an explanation of the
causes of the discrepancies between the results obtained by the last-
named observer and himself. These reside in differences in manipu-
lation, which are corrected, as Héhner has found, by the use of a larger
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proportion of alkall. 'The author uses nearly double the amount of
alkali existing iu the usual Fehling’s solution, his formula being :

Cupric sulphate.... . .................... 34.65 gms
Potassio-sodium  tartrate. ... ... ... L. 173,00 >
Potassinm hvdrate... ... ... ... .. ... IGHRDINE

Water to 1 liter.

120 ¢e of this solution are imnixed with 300 ce amnonia (sp. g
0.880), aud water added to 1 liter ; 20 ce of the lignid correspond to
0.010 gm glncouse. The author has made the highly nnportaut obsex-
vation that uric werd exerts a reducing action ou eupric acid, equally
as precise as glucose, and finds that its ¢uantitative determination
may be easily aud speedily made with ammoniated cupric lquid.
Three moleenles of enprie oxide are reduced by one of uric acid.

F. Soxnver (Chem. Centralbl,, 1878, 218 aud 236, through Zeitschr.
f. anal. Chew., 18, 348) has investigated the quantitative reducing
effect of the different kinds of sugar on alkaline copper solutions.
The author finds that the effect cammot be expressed by a definite
equivalent proportion, as one part of sugar will reduce very different.
quantities of copper, according to the streugth of the copper solu-
tion. The results obtained by titratioun with Feliling’s solution are
purely empirical, and have nothing to do with a fixed stwchiometric
ratio. The method is, however, correct up to 0.2 per ecnt., when the
saine concentration is observed in standardizing the solution and in
the analysis proper.  The difference between a determination where-
in a barely perceptible excess of copper solution is used, and oue in
which the amount is doubled, way reach 6.5 to 7.5 per cent.  He be-
lieves, thevefore, that a graviutetrieal estimation is absolutely im-
possible.

R. Ursricar (Chem. Centralbl,, 1878, 392) and M. Maercker
(idewn, 5384, through Zeitschr. f. anal. Chem., 18, 349) coufirm the
foregoing observations of Soxltlet.  Maercker, however, coutests the
correctness of Soxhlet’s couclusion of the impossibility of a gravi-
nietric determination.  The following process 1s very cxact: 34,632
gns of pure cupricsulphate, on the one hand, and 63 gms caustic soda
with 173 gins potassic-sodic tartrate, on the other, are cach dissolved
in 1 liter of water, aud preserved separately. 'The sugar determina-
tion is made as follows: 25 ce of each of these solutions are placed in
a beaker, the sugar solution (containing not more than 0.12 gm dex-
trose) is added, aud then water to a mark ou the beaker indicating 100
ce. 'The beaker is then allowed to stand in boiliug water for 20
minutes. The liquid is then filtered, and the percepitate washed
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with 300 cc of boiling water, The filter is then burned in a platinum
crucible (sic), and the copper reduced to the metallic state by a stream
of hydrogen, with the aid of the Rose’s crucible cover. The circum-
stance that the filter paper is liable to absorb some copper, was not
found to materially effect the accuracy of the method. The fact
that copper, when reduced by hydrogen, retains a certain proportion
of that gas, is immaterial, for the reason, that it equally affects the
deterniination of the reduction equivalent. This latter datum was
determined by the use of pure dextrose. Proceeding as above, the
authors obtained the following results :

0.1111 gm dextrose gave........... 0.196 gm Cu.
0.1000 “ “ o ioii.. ...0.182 ¢ ¥
0.0667 ¢ “ G .0.130 «

These figures, when transferred to a system of coordinates, give
a curve which, calculated by the equation :
(y=—=a + b 4 bx + ex?)
196 —a + 111.1 b 4 111.1% .
182 == a + 100.0 b + 100* c.
130 —a + 66.7b + 66.7% c.
gives the constants :

— — 19.26
b— + 2689
¢—— 0.006764,

from which the following figures are calculated :

MILLEGRAMMES MILLEGRAMMES MILLEGRAMMES M1LLEGRAMMES

OF OF OF OF

REDUCED COPPER. DEXTROSE. REDUCED COPPER. DEXTROSE.
196.0 111.1 152.5 80
194.7 110.0 144.4 5
188.5 105.0 135.8 70
182.0 100.0 127.0 65
175.1 95.0 117.8 60
167.9 90.0 108.2 55
160.4 85.0 98.3 50

The intermediate members of this series may readily be determined
by interpolation. The authors find it convenient to arrange these
figures on “ millemeter paper,” and combine them so that the results
of the analysis may be read off directly from the curve thus con-
structed. The accuracy of the method may be seen from the follow-
ing table of analytical results :
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DEXTROSE TAKEN. REDUCED COPPER. DEXTROSE FOUND. DI1FFERENCE.
MI1LLEGRAMMES. M1l.LEGRAMMES, M]LLEGRAMMES. M1LLEGRAMMES.

50.0 100.0 50.85 -+ 0.85
65.0 126.5 64.83 — 0,17
75.0 144.0 7480 — .20
100.0 182.0 100.00 — 0.10
100.0 181.5 99.65 — .35
100.0 182.5 100.35 + 0.35
111.1 197.0 111,90 -+ 0.80
111.1 195.8 111.00 — 0.10

The authors have also made several control experiments with
starch, which they inverted by the method of Sachsse (2.5 gins with
200 cc water and 20 cc chlorhydric acid), with the following results :
The starch contained 78.92 per cent. of dry starch, free from ash,
Two determinations yielded the figures 78.90, 78.80, 78.94, 79.00 and
"8.95 per cent.

HEermvricH (Chem. Centrallbl., 1878, 409, througa Zeitschr. f. anal.
Chem., 18, 352) has investigated, anew, the method of Sachsse (Zeitschr.
f. anal. Chem., 16, 121; 17, 231) for the determination of dextrose und
inverted sugar in the presence of succharose, and is led to ascribe the
unfavorable results attained by Strohmer and Klaus with this method,
to the large amnount of alkali contained in Sachsse’s reagent. The
formula employed by the author directs that 18 gms mercuric iodide,
25 gms potassium iodide, and only 10 gms potassinm hydrate, be
dissolved to 1 liter. This reagent is without action on saccharose.
The mercurial solution is heated to boiling, and the sugar solution run
in so gradually as not to interrupt the hoiling. The solution must be
at a full boil before taking a sample for testiug.

M. H. PriLer (Comptes Rendus; 86, 604, through Bull. Soc.
Chim. de Pars, 31, 94) recommends the following new carbonated
cupric solution for the estimation of ylucose :

Cupric sulphate (pure cryst.). ........ 68.70 gms,
Seignettesalt........ ... ......... 200.00
Ammonium chloride. ... ... ....... 6.87 «
Sodium carbonate (dry and pure)..... 100.00

The aminonium chloride serves to render the solution more stable.
The titre of the liquid is 10 ce¢ for 0.05 gm saccharose, or 0.0526 gm
glucose ; but it must be verified. The titre is only then exact when
30 cc of the saccharine liquid is taken to 20 cc of the cupric solution.
If, for instance, 60 ce¢ of the sugar solution is taken to 20 cc of the
copper solution, the titre for sugar becownes 0.0533 for sugar, and
0.0561 for glucose.
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E. FremMy (Comptes Rendus, 83, 1,136, through Zeitschr. f. anal.
Chem., 18, 354) has devised a general method for the analysis of veg-
etable tissues. After extraction with neutral solvents, vegetable
tissues consist essentially of the following substances :

1.) Cellulose, which name the author, following Payen’s example,
applies to that cellular substance which dissolves directly in
Schweitzer’s reagent (ammoniacal solution of cupric oxide), and which
forms the bulk of the hair of the seeds of the cotton plant, and the
cellular structure of certain fruits,

2.) Paracellulose, which dissolves in the copper reagent only after
treatment with acids, and which constitutes the cellular substance of
certain roots and of the epidermal cells of leaves,

3.) Metacellulose, corrasponding to Braconnot’s jfungine, which
does not dissolve in the copper reagent, and which occurs chiefly in
the structure of the fungi and mosses.

4.) Vasculose, which forms the chief coustitutent of the vessels
and canals. It contains less hydrogen and more carbon than the
several varieties of cellulose, and is the substance which binds the
cells and vessels together. It represents the heavy part of woody
tissues, the gritty concretions in the pear, and forms more than one-half
of the substance of the shells of wall, and hazel nuts, and the stones
of apricots. It is insoluble in bihydrated sulphuric acid (in which
all varieties of cellulose dissolve), and also in alkalies, except under
pressure. It dissolves readily in oxidizing agents, such as chlorine
water, nitric, chromic and permanganic acids, which, before dissolving
it, convert it into a resinous acid, soluble in alkalies, The author
separates this substance from the cellular substances, by dissolving
out the latter with bihydrated sulphuric acid, or, if it is desired to
weigh the cellular substances directly, the tissue is treated, in the
cold, for several hours, with a mixture of equal volumes of nitric
acid and water ; this does not act in a marked degree on the cellular
substances, while it converts the vasculoseinto a yellow resinous acid,
which is extracted by potassa solution.

5.) Cutose ; this substance forms the fine skin which covers all the
external parts of plants. In combination with vasculose, it is what
Chevrenl has termed suber ize. It possesses several properties in com-
mon with vasculose, including the power of resisting the action of
bihydrated sulphuric acid, but differs therefrom in being soluble in
dilute caustic and carhonated alkalies, at ordinary pressures. It con-
tains more hydrogen and carbon than vaculose, and differs further-
more therefrom in yielding suberic acid, when treated with nitric
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acid. In separating cutose from the cellular substances, Fréemy em-
ploys, first the copper reagent, then potassic hydrate at ordinary, and
later, at higher, pressures. In the first stage, the cellular substances
dissolve, in the second, cutose, in the third, vasculose.

6.) Pectose, which oceurs in the cellular tissue of fruits and roots, is
not soluble in water, but is converted by dilute acids into the soluble
pectine. The quantitative determination is made by digesting the
organic tissue in dilute hydrochloric acid. The pectine dissolves, and
may be reprecipitated by aleohol.

-

7.) Caleium pectate serves to cement the cells together, as in
the case of certain trees. It is detected by treating the tissue with
dilute acids, when the tissue disintegrates, and the cells ave set free.
It is determined by treatment of the tissue with cold dilute hydro-
chloric acid, which dissolves the lime and leaves the pectic acid insol-
uble. The latter is extracted with dilute potassa, and precipitated
out with acids. Nitrogenous substances and inorganic ingredients
are determined by the usual methods.

The investigation of a complicated vegetable tissue, such as wood,
is conducted as,follows :

1.) Cold dilute hydrochloric acid decomposes the calcium pectate,
-and the free pectic acid is dissolved out with alkalies.

2.) Hot dilate hydrochloric acid converts the pectose into pectine,
which is precipitated with alcohol.

3.) Schweitzer’s reagent dissolves the cellulose.

4.) Botiling hydrochloric acid renders the paracellulose soluble in
Schweitzer’s reagent.

5.) Bihydrated sulphuric acid dissolves the collective cellular
substances.

6.) Hot dilute potassa dissolves the cutose,

7.) Potassa, under pressure, dissolves the vasculose.

8.) Dilute nitric acid renders the vasculose soluble in alkalies,

‘W. MeverivgH (Berl. Ber,, 10, 1,940, through Zeitschr. f. anal.
Chem., 18, 345) has discovered that the volumetric estimation of
hydroxylamine may be effected by adding_to the solution of the
base, a sufficient quantity of magnesia or sodium phosphate, and a
slight excess of iodine solution, and titrating the excess of iodine
with hyposulphite solution. The reaction, involved, finds its expres-
sion in the equation :

9NH,0 + 2I, — N,0 + H,0 + 4HL
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The determination may also be accurately made with ferric sul-
phate and permanganate, if the ferric salt be made to act on the
base at a temperature of 80-90°. The reaction is then :

2Fe, (8O,)s + 2NH,0, HCl=4FeSO, + 2H,S0, + N,0 + H,0 + HCL.

The determination may also be made with Fehling’s solution, accord-
ing to the equation :

3NH,0 4 4Cu0 == N,0 + 20u,0 + 3H,0.

1V. PHYS810LOGICAL AND PATHOLOGICAL ANALYSIS.

E. W. HauBure (Zeitschr. f. physiol, Chem., 2, 197, through
Zeitschr. f. anal. Chem., 18, 363) employs the following method jfor
the quantitative determination of iron in organig substances, such
as wrine, flesh, faeces, etc. 'The substance is evaporated to dryness,
and completely carbonized in a platinum dish. The coal is warmed
on the water bath with fuming hydrochloric acid, to decompose any
tron silicate which may have formed. The coal is then washed with
hot water to the disappearance of the acid reaction, treated with a
little dilute sulphuric acid, to decompose any ferric chloride it may
retain, dried and incinerated. The ash is added to the acid solution,
and the whole, after adding sulphuric acid, is evaporated on the
water bath, and finally heated, to expel the excess of sulphuric acid.
The residue is ignited, to destroy any organic substance that may
still be present, and boiled out with a mixture of 8 parts sulphuric
acid and 1 of water (A. Mitscherlich, Journ. f. prakt. Chem., 81, 110),
to dissolve the ferric oxide. The ash of urine-and flesh gives a suffi-
cientlv clear solution, that of faeces contains so much sulphate of
lime that filtration is necessary. The solution is placed in a two-
necked % liter flask, and the ferric reduced to ferrous oxide, by boil-
ing with sulphurous acid, while a brisk current of carbonic anhydride
is passed throngh the flask. The tubes for this purpose are ground
into the necks, as the sulphurous acid attacks rubber stoppers, and
impurity is thus introduced. To test the complete expulsion of the
excess of sulphurous gas, the carbonic anhydride is conducted from
the flask. throngh a dilute permanganate solution. When the color
of the latter remains unchanged for 20 minutes, the operation is at
an end. The carbonic acid is made from marble and hydrochloric
acid, and is washed first- with cupric sulphate, and then with sodimin
carbonate solutions. The solution is allowed to cool in the stream of
carbouic acid, and then titrated with permanganate solution. In the
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case of urine, the latter has a strength of 4.5 gm in 2 liters ; in the
case of faeces, it may be thrice as strong.  The titre is fixed with pure
irou wire (0.4 per cent. being allowed for carbon), dissolved in pure
sulphuric acid, aud reduced with sulphurous acid as above. The end
of the titration is ndicated by a perowncnt, weak, vose-red colora-
tion, changes being uoted by comparison with an equal volume
of water celored with a droyc or two of the permanganate solutiou.
The hyvdvochlorie acil el s obtaived free from iven by Otto's
method.  1a parts coneentvated acid are gently warmned with 6 parts
calchun cliloride, and the washed gas absorbed e water @ by loug
keeping e glass the acid takes ap iron.  The sulphurie acid was
freed from wou by distiltation.  'The expernuents of the author show
the method to be very exact.

Pave FrersriNzceR (Berliner klin Wochensehr., 1878, No. 7,
through Zeitschr. f. anal. Chem., 18, 366) coutributes very import-
ant observations on the question whether albwpen in wcid urice is
necessurily precipituted by boiling.  Nearly 30 vears ago Bence Joues
remarked that albumen, i strougly acid nrine, does not always coag-
ulate on boiling: The anthor cites three cases of this nature which
have come under his observation.  The first was that of a youug girl
suffering from chlorosis, whose urine was pale, perfectly elear and
distinetly acid. It vemaiued pertectly clear on boiling.  After the ad-
dition of acetic acid, it gave a considerable, flaky precipitate.  Ad-
dition uf a few dvops of nitrie acid, produced ouly u slight, hardly
flaky, precipitate.  The second case was that of a male adult, with
prononueed nephritic symptoms, whose nrine was turbid frour granu-
lated cyliuders, circular cells, and detritus.  Color, reddish-vellow
strongly acld ; withonut abmormal odor; ou boiling, a slight turbid-
ity, turniug flaky on adding a little nitric acid, but hardly inereased
thereby, while addition of excess ol nitrie acid produced a cousider-
able precipitation. The saute quantity of albawen precipitated at ouce,
in flakes, on adding a few dvrops of dilute acetic acid, but dissolved
rapidly when au excess of the latter was added.  The third case was
that of a man of furty-six, whose urine presented the following cliarae-
teristics : Without unusual odor; color, vellowish-red (No. 5 ou
Vogels scale) 5 sp.gry, 1013 (novmaly 3 slightly elondy 5 reaction,
moderately acid.  No separatiou of the large amount of albumen it
contatued, on boiling, or eveu after slight acidification with nitrie
acid, although it came dowu on the addition of 4 large exeess of the
latter, or of the shgiitest quantity of acetic acid.  The special reace-
tions of the fdltrate were as rollows (cacll portion taken measured
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20 cc ; the acetic acid was the officinal acid. acet. dilut. ; the nitric
acid, acid. nitrie. pur.) :

Simple boiling : Slight opalescence, no detinite precipitate.

1 drop acetic acid: The turbidity changes to a very considerable
flaky precipitate (at least 1 per cent. albumen).

KEixcess of acetic acid (1 ce): The turbidity completely dissolved, no
new precipitation.

1 drop nitric acid: The opalescence changed to solitary, slight,
hardly notieeable flakes.

Eixcess of nitric acid (1 ce) : The same precipitation as above.

When the urine is treated in the cold, with the above reagents, in
the same quantities, and afterwards heated to boiling, the same effects
are produced, only the urine treated with one drop of nitric acid, re-
mains clear while boiling, and only on cooling becomes turbid from
minute, hardly recognizable, feathery coagula. The addition of one
drop of nitric acid to the cold urine, produces no effect. A strong
milky coagulation or a broad ring on the sides of the test-tube, is
produced when a large excess of the acid is added or poured in a
layer on the surface of the sample. The addition of a layer of alcn-
hol produces a thin, sharp ring on the plane of contact of the two
layers (after precipitation of the earthy phosphates with soda, and
titration back to the original acidity with hydrothloric acid). From
these reactions, the author is led to assume the presence of two albu-
minoids, or, at least, two modifications of the albuinen group, viz. :
serum-albumen, containing urinary salts, which is present in the traces
precipitated by heating and by alcohol; while the other, which is
very closely related to the former, is distinguished by solubility in
alzcohol, and by the fact that it is not precipitable from the acid urine
by boiling. These two varieties were easily separated, by adding a
few drops of nitric acid to the boiling urine, and filtration. The fil-
trate contained the second variety. If the nitric acid in the filtrate
be neutralized with alkali, to the restoration of the original degree of
acidity, even long-continued boiling produces no trace of a precipi-
tate, while the additions of larger quantities of nitric acid, whether
in the heat or in the cold, produce more and more precipitate, which
does not redissolve even in the largest quantity of this acid. A sin-
gle drop of acetic acid sufficed to precipitate from 20 to 30 cc of the
boiling filtrate, almost the same amount of albumen that was ob-
served in the original urine. Alcohol produced absolutely no precipi-
tate, only a turbidity due to the earthy phosphates. In the cold,
when treated with acetic acid and potassium ferrocyanide or sodium
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sulphate, the filtrate showed the same reaction on boiling as does ordi-
nary albuminous urine, and comported itself similarly under polarized
light and in the color reactions (HCI and Fehling’s solution). The
microscopic examination of the sediment from the urine, showed
the ordinary ingredients of the nubecula, besides a few pale hyaline
cylinders, which established the existence of a renal albuminurea.
The anthor points out that the opiniou of Benee Joues, that this pecu-
Har substance is a contpound of sernm-albuinenr with hydrochloric or
nitric acids, cannot apply to the material found in the third case
above cited, wherein the albumen was not coagulated by addition of
an excess of alcohol. On the other hand, the author notes the marked
similarity of this substance to serum-albumen free from salts, which
is not precipitable either by boiling or by addition of alcohol, although
it is difficult to understand how an albumen free from salts, could be
present in a strong saline solution, such as urine. That Edelfsen’s para-
globuline was was not present, was easily demonstrated by Senator’s
test (dilution to sp. g. 1.002, and passage of CO,). The same was found
to be true of the other hitherto observed albuminoids. The conclu-
sions to be drawn froin the foregoing observations are, that even acid
urine must be treated with acid, after boiling, even when no turbidity
is produced. They show, anew, the danger of the least excess of
acetic acid, even when added to urine that has already been boiled,
as well as the disadvantage of using too little nitric acid. Finally,
they show that the quantitative method of Liborius, of determining
albumen by precipitation with alcohol, may give very erroneous
results.

P. Cazenevve (Comptes Rendus, 88, 595) in a note on the deter-
mination of glucose in blood, formulates the following objections to
the method of analysis pursued by Clande Bernard :

1.) The manipulation is defective and incomplete.

2.) The limit of the reduction with cuprie-potassic solution is dif-
ficult to fix with precision.

3.) The cupric-potassic solution is reduced by other substances
present in the blood.

The auther has improved the process by washing the coagulun
obtained with sodium sulphate, crystallizing cut the latter by concen-
tration, reducing the liquor to a fixed volume, and decolorizing with
acetate of lead, before titration with Fehling’s solution. 500 ce
blood from the femoral artery of a dog, treated by this method,
and evaporated to 100 cc, yielded, with Fehling’s solution, 3.00
gms glucose per liter, while in the polarimeter of Laurent, it
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showed but 2.33 gms per liter. A second experiment, made on
the serum of human blood, showed 1.58 gm per 1,000 with the
cupric-potassic solution, and 1.12 gm per 1,000 in the polarimeter.
These latter results harmonize with those of Musculus and Mering
(idem, 83, 87), who also found in blood, substances, other than glucose,
which reduced the Fehling’s solution.

D’ArsonvaLr (idem, 88, 753) and P. Picaro (idem, 88, 755)
take exception to the foregoing views of Cazeneuve, and while admit-
ting the existence of reducing substances, other than glucose, in
blood, contend that the method of Bernard is more exact than the
polariscopic method, and sufficient for all physiological purposes.
These remarks have drawn out a reply from P. Cazeneuve (idem, 88,
864), wherein he maintains the correctness of his first conclusions.

V., SPECIAL METHODS OF TECHNICAL ANALYSIS.

S. W. Jounson and E. H. JENkINs (Report Conn. Agr, Expt.
Station, 1878, 111, and Am. Chem. Jour.,, I, 77) have made the de-
termination of nitrogen in the analysis of agricultural products the
subject of careful investigation, and have attained results of great
valie and interest to all chemists working in this field. They have
demonstrated that the method of combustion with soda-lime, when
properly conducted, gives results closely accordant with those ob-
tained by the absolute method, the material experimented on being
egg-albunien, maize-fibrine, fish scrap and peruvian guano, and the
maximal and minimal differences between the two methods, in a
series of 24 consecutive analyses, being respectively 0.17 p. ¢, and
zero. The authors recommend the following extremely simple
and convenient method of preparing soda-lime: Equal weights of
sal-soda, in clean (washed) large crystals, and of good white
and promptly slacking quick-lime, are separately pulverized, so as to
pass a sieve with holes of j inch, well mixed aud heated in an iron
pot, which should not be more than half full, gently, and at first
without stirring. The lime soon begins to combine with the crystal
water of the soda, the inass heats strongly, swells up, and yields, in a
short time, a fire powder, which may then be stirred to effect intimate
admixture, and dry off the excess of muoisture, so that the mass may
not be perceptibly nioist, yet short of the point at which it rises in
dust on handling. When cold, it is bottled for use. In regard to
the conduct of the soda-lime method, the following rules are given :

1.) Contrary to what is commonly stated, it is not 1tecessary that
the substance analyzed should be finer than to pass through a sieve of
1 mim mesh.
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2.} Neither the highest heat of the Erlemever combustion furnace,
nor a long laver of strongly heated ~oda-lime, nor these two causes
combined, oceasion auy appreciable dissociation of the anmounia
formed by combustiou.

3.) The usc of pure sngar or vf oxalic acid, as a diluent, does not
m any way effect the resnlt.

+.) Iron tubes of proper-length (22 iuches) may be substituted
for glass.  The vesults are as satisfactory, but more thae is regnired.

5.) To get a good resalt, the auterior laver of soda-lime nst be
of sufficient length.  With 0.5 ziu of substances coutaining less than
& per eeut. of nitrogen, a glass tube 12 to 14 luches long is sufficient.
As the contents of nitrogen increases to 10 per ceut., the tube shonld
be several inches tonger.  In the combustion of dried blool or egg-
albumen, the tube should have a leugth of 25 to 30 luches, less than
half of which should be filled with the mixture of substance and
soda-lime, a layer of pure seda-lime 12 or more inches in length
being essential for the perfect destruction of volatile organic mat-
ters.

6.) The long anterior layer of pure soda-lime mvist be bronght to
a full red heat before heating the mixture, aud must be so kept dur-
ing the comnbustion.

%.) No fumes or tarry natters, indicative of incomplete combus-
tion, should appear in the bulb-tube, or veceiver.

§.) When the combustion, proper, is begun, wuder the conditions
above described, it can be carried ou gquite rapidly uutil conpleted,
without the contents of the tube then showing any sigu of unburned
carbon.

9.) The mixture may be made either intimately in a mortar, by
stirring with a spatula, or in the tnbe with a mixing wire.

10.) The authors allow the tubes to cool somewhat, before passing
air through them to sweep out the amuonia.

11.) The products of combustion are passed through standard liy-
drochloric acid in a bulb-tube or flask, and the acid afterwards titrated
with standard ammmonia and tincture of cochineal.

8. W. Jonxsox and E. H. Jexwins (Report Comu Agr. Expt.
Station, 1878, 117,and Ain. Chem. Journ., 1, 84) commnnicate ¢ rapid
and exact raethod for the deterinination of phosphoric acid, based
upon Mayer’s modification of Otto’s method (Anu. d. Chean., 101,
164) of precipitation as ammoninm-maguesium phosphate, and F.
Stolba’s 1ethod for the determination of ammoninm-magnesium
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phosphate by titration (Zeitschr. f. anal. Chem., 16, 100). The
authors employ a nearly saturated solution of ammonium tartrate,
free from carbonie acid, and a solution prepared by dissolving 70
gms magnesinm sulphate and 195 gms ammovium chloride, in 1 liter
of water ; 10 cc of this last solution contain twice the amount of
magnesium necessary to precipitate 0.1 gm phosphoric anhydride.
The operation is conducted as follows : 1 gm of the phosphate is dis-
solved in hydrochloric acid, nearly neutralized with ammouia, and
ammonium tartrate added, 10 cc at a tinie, until the solution remains
perfectly clear when slightly alkaline. Add then a suitable quantity
of the magnesium mixture, and stir or shake vigorously. When the
precipitation is nearly complete, add ammonia to strong alkalinity,
aud let stand 6 to 12 hours. Filter, preferably on the pump, and
wash with equal parts of 85 to 90 per cent. alcohol and water. The
precipitate adhering to the glass, need not be detached. The washing
of the vessel and precipitate is continued until the liquid runs off
neutral. The precipitate and filter are placed in the precipitat-
ing vessel, a little water and a few drops of cochineal tincture added,
aud then titrated by adding, first, an excess of standard acid, and
then titrating back with standard alkali. The authors have subjected
their method to an extensive series of comparative trials, side by side
with the molyhdic method, and have obtained results which amply
justify their conclusion, that the former method is hardly less accurate
than the latter, while it requires less than half the time and labor, and
appears to be generally applicable. They find that while ammonium-
magnesium phosphate is totally insoluble in a very large excess of am-
monium tartrate, it is soluble in excess of ammonium citrate and, when
iron and aluminum are present, also in ¢nsufficient ammonium tar-
trate,

E. F. TescuemacHER and J. D. Smita have published a pamph-
let (London : Hardwicke & Bogue, 1879), on the estimation of phos-
phoric acid by magnesia, for commercial purposes, which is largely
devoted to a discussion of the causes of the discrepancies which fre-
quently occur in the results obtained by different chemists on identi-
cal sainples of commercial phosphates. One of the most frequent
causes is neglect of proper precautions in the determination of moist-
ure. As the authors are analytical chemists in large practice, in
England, a detailed description of the method employed by them
may not be without interest for American readers. The authors re-
commend that the bulk-sample be brought as quickly as possible to
the crusher, and a coarse sample of some 3 lbs, be taken and at
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once put up in a tight vessel for a “ moisture-sample.” The remain-
der of the bulk-sample is thoroughly ground for a “ strength-sample,”
the object of taking two samples being to avoid the loss of moisture
in grinding. The moisture having been determined in the “moisture-
sample,” the “strength-sample ” is passed through a sicve of 224
meshes to the square inch, aud thoroughly mixed.  Four portions of
250 grains ave taken, two of which serve for the determination of
moisture at 100° C.; the remaining two are placed in the hands of
separate analysts, who proceed as follows: The 250 grs are nixed
in a covered porcelain basin with 1,000 fl. grs of hydrochlorie acid,
sp. gr. 1.165, and gently boiled for 20 minntes, to dissolve the phos-
phate, and expel the flnorine which may be present. The conteuts
of the dish are placed in a 5,000 graiuneasure, when coul, and water
added to the 5,000 gr mark. After mixing, the liquid is filtered and
the insoluble matter washed, dried at 100° (', and weighed. The
washings are uot added to the solution. 1,000 fl. grs of the solution
are measured into a flask, and boiled with 250 fl. grz of =olution of
ammonimn sulphite, to reduce the ferric to ferrous oxide. The liquid
is then transferred to a basin containing 80 grs oxalic aud 10y grs
citric acids, previously dissolved in 250 fl. grs ordinary acetic acid.
In this, the precipitation of the oxalate of lime is completed, by
adding very slowly and in a fine stream, about 1,000 l. grs of
‘ ammonia water” (1 of ammonia, sp. gr. 0.880, to 20 of water),
and then rendered alkaline with stronger ammonia, added in the
same gradual manner, the solution being just boiling throughont.
Excess of acetic acid is now added, the solution filtered, aud the
precipitated oxalate of lime washed with boiling water, dried and
weighed. It is rarely entirely free from phosphoric acid, hence the
anthors recommend that it should be converted mto carbouate by
iguition, dissolved, the phosphate of lime precipitated by animonia,
filtered off, redissolved in hvdrochloric acid, and the linic removed
by the foregoing method, using 3 grs of oxalic and ecitric acids
the filtrate is added to that from the first precipitation.

To the acetic acid filtrates and washings, § volume of ammonia,
sp. gr. 0.880, is added ; and then, gradually, about 350 fl. grs of inag-
nesiuni solution (200 grs magnesium chloride and 100 grs am-
monium chloride, in 1,000 fl. grs water), with constant stirring.
Should the precipitate not immediately appear on addition of the
magnesiuw solution, but only commence to form when the whole 350
fl. grs have beer gradually added, the mixture must be set aside
for 12 hours before filtering; if, on the other hand, it commences to
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form at once, it may be collected after the lapse of one tour. The
precipitate is washed with “ammonia water,” redissolved with chlor-
hydric acid, and reprecipitated by adding 50 grs citric acid, 30
fl. grs magnesium solution, and first, slowly, dilute ammonia, and
then ), volume of strong ammouia, as above described. In about an
hour, the precipitate is transferred to a filter, washed with “ammonia
water,” dried, introduced into a porcelain crucible, and heated, with
gradnally increasing temperature, for about 40 minutes; then sub-
jected for about 4 minues to a bright red heat, cooled, and the pyro-
phosphate thus formed, weighed. The results of the analysis of the
“strength-sample” are then adjusted, by calculation, to the percentage
of moisture found in the “inoisture-sample.”

H. AisBert and L. SikerrIED (Zeitschr. f. anal. Chem., 18,
220) have subjected to the test of further experiment, their method
of determining the reverted phosphoric acid in superphosphates, by
means of ammonium tartrate (Zeitschr. f. anal. Chem., 16, 182), and
have attained the conviction that this method is inferior to the
methods of Fresenius, Neubauer and Luck, with ammonium citrate,

B. E. DierzeLL and M. G. CrEss¥ER {Zcitschr. f. anal. Chem., 18,
225) have investigated the subject of the determination of phosphoric
acid in fish guuano. The authors note that the percentage of phos-
phoric acid yielded by the ash, or the solution of the guano in aeids,
is considerably lower than that obtained by fusiug the guano with
sodium carbonate and potassiuni nitrate and ehlorate. They conclude
from this, and other reasons, that there is present in this substance a
considerable proportion of organic phospho-compounds (nuclein ?), in
which the phosphorus can hardly have the same fertilizing vahie as
that in the form of phosphate, for the reason that it is not converted
into phosphoric acid even by such energetic oxidizing agents as
nitric acid. The authors are, therefore, opposed to the determination
of the phosphorus by the method of fusing with oxidizing agents,
and Delieve the direct determination in the acid solution of the
guano, or in the liquid ohtained by the evaporation of the ash with
concentrated nitric acid, is the only one which can be accepted as a
satisfactory basis for commercial valuation.

Rorert R. TaTti.ock (Chem. News, 30, 268) has investigated, anew,
the question of the determination of the nitric nitrogen in guano. The
author calls attention to the fact, that it is not uncommon for natural
guanos to contain as much as 1to 2 per cent. of nitrates, and that the
error due to the partial or imperfect decomposition of the latter by
combustion with soda-lime, is often considerable. While pure nitre does
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not evolve ammonia, with soda-Hmie, the preseuce of orgauie substauces
cuses this transformation to take place, to o greater or less extent,
proportional to the amouit of organic matter present, but incomyplete
even when the ratio of organic substavee (stareh) to the uitre is 5o
to 1. The practice, followed by amany chemists of bwge experienee,
of adding the amouut of nitric nicrogew, found by diveet deterwina-
tion, to the mtrogen obtained by combustion, has, therefore, the rou-
sequence that the purchaser pays for o large proportion, or even the
wlole of the nitric nitrogen, twice over.  Of the different wethods
whiclh may be used for the detennination of the niteie nitrogeu, the
author gives the preference to that of Crum (Proc. Phil. Soe. Glas-
gow, 1845, 162)., The author's investigation 1= still in progress.

Note: It miay not be ont of place, i this connection, 1o call attention
to the results obtaiied by Grete (Berl. Ber., 11, 557, and this Jour-
nal, I, 100) by adding the xanthogenates to the mixture of soda-line
and substance.  Aceording to this anthor, the veduction of potassimn
nitrate, under these conditions, is so perfeet, that the whole of the
nitrogen was obtained as amuronia,

Beavmonrt J. Grossuan (idem, 39, 281), in relation to the tore-
going article, calls attention to his previons communuication (idem,
25, 205) ou the xaure subject, wherein he recommends the distillation
of the nitre, with iron filings, and caustic alkaline solutious, to a
pasty state, in a retort; the vesidue solidifies ou cooling, and is then
powdered aud burned with soda-lime,

A, Resoxr (Bull, Soe, Chiu, de Paris, 31, 242) states that the deter-
miration of the total nitroyere (oo wonnres evataining rditrates, may
be satisfactorily wmade by adding to the substance, before mixing with
soda-lime, ten parts of powdered sugar to cach part of nitrate which
may be present,

Axtox Pavec (Listy Chemicke, 1, 213, through Zeitschr. f, anal.
Chem., 18, 360) has iuvestigated the volumetric deterndnation of
phusphoric acid=in superphosphutes and bone-churcoal, by means of
wraninm solution,  The results obtained by him were always too
low when the solution was standardized with sodium phosphate.
Proceeding froin the fundamental rule in volumetric analysis, that
‘“ the titre of the test solution must always be determined under the
same ecircinstauces that the aualysis itself is made,” the author
fixed the titre of his uranimn solution by comparison with a super-
phosphate, the percentage of phosphoric acid in whiclh had been deter-
mined gravimetrically. The results obtained with uther superphos-
phates were then as closely accordant with the gravimetric results, as
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could be desired, the difference never exceeding 0.2 per cent. In
the same manner, the titre of the solution used in the analysis of
bone-black, must be determined by comparison with that substance.
The author calls attention to the importance of properly preparing
the ferrocyanide solution, used as an indicator. When the crystals
are superficially effloresced, the reaction is never sharp. The author
takes a large crystal, washes off the superficial layers, and dissolves
the inner part of the crystal for use. The solution must be freshly
made each day, and must not be allowed to stand in the sun. The
uranium solution must also be carefully preserved from direct sun-
light, even when iu the burette, and should be kept in a dark place.
The titre must be redetermined after 2 to 3 months.

R. HorNBERGER (Landwirthschaftl. Versuchsstationen, Bd. 20,
through Zeitschr. f. anal. Chem., 18, 361) communicates his experience
in the determination of the «lkalies in the ashes of plants. The
method usually followed, is based on the separation of all the otherin-
gredients, the weighing of the alkalies as chlorides, and the separation
of potassium with platinie chloride. The method of Wolf consists
in the precipitation of the sulphuric acid with barium chloride, diges-
tion, at a gentle heat, with ammonia, ammonium carbonate and some
ammonium oxalate, filtration, evaporation of the filtrate, and expul-
sion of the ammonium salts by ignition. The residne is noistened
with oxalic acid, evaporated to dryness, and ignited, this operation
being repeated once. The mass is then boiled out with hot water,
the filtrate acidulated with hydrochloric acid, evaporated, ignited,
and the alkaline chlorides weighed. From the experiments of the
author, this method is liable to the objection that a partial double
decomposition of the caleium phosphate and ammonium earbonate
ensues, so that ammonium phosphate passes into the filtrate ; the
amount of phosphoric acid which thus passes into the akalies, being
sometimes as great as 20 per cent. of the whole amount of the for-
mer, and is in direct proportion to the excess of ammonium carbon-
ate present. Nearly the whole of this phosphoric acid is weighed
witll the alkaline chlorides. The author, therefore, recommends that
the phosphate of lime be first precipitated with animonia, filtered off,
ammonium carbonate and oxalate added to the filtrate, etc., as above,
If sufficient lime be present, the error above noted is thus entirely
avoided.

H. Berivg (Corr. Blatt des Vereins Analyt. Chemiker, 2, No. 7,
April 1, 1879) effects the determination of the solids in milk, by weigh-
ing off 0.09 gm of calcined magnesia in a platinum capsnle, and then
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introducing carcfully, without tonching the sides, an accurately
weighed portion of the milk (1 to 2 gms). On evaporation over a small
open gas flame, placed about 40 cms below the capsule, the sanple
is obtained perfectly dry in 2 to 3 hours. The dry inass is very
feebly hygroscopic.

F. Fisurr (Hanuov. Monatsschr. Wieder Nahrungs-Faelscher,
2, No. 2, Feb., 1879, through Chem. News, 39, 265) states
that the examination of butter by polarized light, under a magnifying
power of 200 to 300 diameters, affords a much more certain crite-
rion of purity, than thie determination of its specific gravity. Fieti-
tious butter shows not only the globular drops and salt crystals
peculiar to genuine butter, but also more or less perfectly developed
crystals. The author also finds that the different fats show charac-
teristic colors in polarized light. Mutton tallow always gives a bhie
tone. Cocoa butter shows colors passing from the deepest red to
the brightest green. The fat of oxen slhows merely green aund
white huninous effects ; sinall semilunar and vermicular bodies of
a bright greceu color, appear in commmon light. Hogy lard displays
many colors, especially ved and blne, yellow, which is very conspicn-
ous in cocoa butter, being wanting. These optical reactions are
available for the detection of forcign fats fraudulently added to
chocolate or cocoa.

F. Soxurer (Dingler’s Journ., 232, 461) recommends that
the gravimstrical determination of the fut in milk should be made
as follows : 10 cc of milk, measnred and weighed, are intimately
mixed with 20 gms burned gypsmm, it a 100 ec platinum dish.
The mass is dried on the water bath, with occasional stirring, and
breaking of the luinps with a spatula; iu about 30 minutes it is suffi-
ciently dry for extraction with ether. The last-named operation is
very expeditionsly conducted in a speecial apparatus devised by the
author, a description of which could not well be inade intelligible
without the drawing. The etherial solution of the fat is evaporated,
and the weight of the latter determined. The whole determination
may be finished in less thau two hours.

H. GrissLer (Dingler’s Jomu,, 231, 56) describes « method for the
determination of water i nilk. The milk is placed i a burette,
which is connccted with a retorvt-shaped vessel, which, in its turn, is
connected air-tight with a veceiver i the shape of a graduated
tube. A few drops of water are introduced iuto the retort and re-
ceiver, and converted iuto steain, so as to expel the air.  The receiver
is then plunged into a vessel of water, the retort is placed iu a water
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bath, and the milk introduced drop by dro) from the burette. The
distillation proceeds very rapidly in the partial vacuum in the appar-
atus. The volume of the distillate is measured in the graduated re-
ceiver.

J. KoerTsToRFER (Zeitschr. f. anal. Chewm., 18, 199) commnn-
icates a new method of testing butter for foreign fatty bodies. In-
vestigations made by the method of Hehner (idem, 16, 145, and 17,
151, 287), show that butter contains a much larger quantity of fatty
acids of the series below C,, than was previously supposed. As most
of the fatty bodies contain only the higher fatty acids, and as the
lower fatty acids possess a smaller molecular weight than the for-
mer, butter must contain a larger number of inolecules of acids than
the same weight of other fats, and the difference in the number of
molecules must be considerable. The author has, thus, been led to
devise a method, based upon the determination, by titration, of the
quantity of potassium hydrate necessary to the complete saponifica-
tion of the sample of butter, and comparison with the quantity re-
quired by other fatty substances. The author employs solutions of 4
normal hydrochlori'c acid, and a solution, of the same strength, of
potassium hydrate, in highly rectified alcohol. 1 or 2 gms of the fat,
previously purified by melting and filtration, are placed in a high
beaker holding about 70 cc ; 25 ce titrated alcoholic solution of po-
tassa are added, and the mixture warmed on the water bath, with con-
stant stirriug, until solution is effected. The glass rod is washed off
with alecohol and removed, the beaker covered with a watch glass, and
warnied for 15 minutes. The watch glass is then washed with alcohol
and removed, the glass rod introduced, and the liquid stirred there-
with, to saponify any adhering fatty acids. The beaker is removed
from the water bath, 1 cc of aleoholic solution of phenole-phtalein is
added, as an indicator, and the contents titrated with 4 normal hydric
chloride. The end of the titration is sharply defined, the color chang-
ing to a pure yellow when incipient acidity is attained. The vesults
of the analysis are expressed in the weights of KHO required to sa-
ponify 1,000 parts of the fat. 'The résults of the analysis of 13
samples of butter, from the neighborhood of Fiume, showed the quan-
tity of KHO required to saponify 1 gm of butter, to vary from 221.5
to 232.4 mgms. The materials usnally employed as adulterants, con-
tain stearine, olein and pahnitine, which, according to theory, re-
quire the following gquantities of KHO :

1 gm stearine..................... 188.8 mgm KHO
1 % olein..........ooiiviiii 190.0 *« “

1 ¢ palmitine................ ....208.0 “
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The following experimental vesuits were obtaimed ;

1 g tallow. . ... 0000 0 1965 mgm KHO
A o conuuere ml N A -

b kidney fat of swine. .. o0 195K

I ¢ bacon fat. e toa 7 -

I lard (\ml to l)( Auuumm 1054 e

I saet. oo 14970 - >

b olive ol 191.5 * o
Lo vapesseed oiboo o000 oo TS I A o

A sample of a wixture of 30 kilos oleomargarine and 1 liter milk,
coutainiug, therefore, I per cent. butter, required for 1 g, 195.8 mgms
KHO.

It appears from the foregoing, that the mumber 195.5 may be ac-
cepted as the titre of the fats generally emploved as adulterants of
butter, and that a butter may be assunted to be genuine, which re-
quires as mneh as, ormore than, 221.5 mgms of KHO. I calenlating
the perceutage of adulteration, it is more conventent to take the meaun
of the foregoing determinations, or 227 as the titve of pure hutter.
H x represents the percentage of adulteration, aud u the quantity
of KHO, expressed inmilligrammmes, we have

(227—195.5) ¢ (22(——11) == 100 X
and X == (227-1) ¢

lu the case of a mixture of batter and lard, of which 1 gm re-
quired 214.1 mgans KHO, if we take the lowest fignre for pure but-
ter, viz. 1 2215, x will equal 29 per ceut.; if we take the highest,
viz, @ 2324, x will equal 50 per cent., aud if we take the mean, 227, x
will equal 40 per vent.  The mean, henee, tuvolves a possible earror of
10 per cent.  Iu the inost unfavorable eare, 29 per cent. of adultera-
tion might escape detection. Helmer's method wvolves a possible
error of 40 per cent. The author reserves the right to investigate
the application of lus nethod to the diserimination of other fats and
oils possessing different alkalimetric titres,

J. Daviy (Cownptes Reudns, 86, 1,416, throngh Dingler’s Journ,,
231, 64) has devised the following inethod for the quwtitative sepur-
ativn of olelc acid from steuric acid. 'The method rests on the fact,
that if acetic acid be added, drop by drop, to a solution of oleie acid
in alcoliol, a poiut is attained when the oleic aeid suddenly separates
on the addition of even as hittle as 0.1 co of aceticacid.  Stearie acid,
on the contrary, coanmences to separate when the fivst drop is added.
The author makes, first, a mixture of 1 liter acetic acid aud 1 liter



REPORT ON THE PROGRESS OF ANALYTICAL CHEMISTRY. 361

water ; he then places in a cylinder, gradnated into j, cc, first 1 ce
pure oleic acid, then 3 cc 95 per cent. alcohol, and finally, 2.2 ce of the
dilute acetic acid. Up to this point no precipitation should take place,
but an addition of evei 0.1 cc more of the acid,should separate the whole
of the 1 cc oleic acid, which then rises to the surface. If this be not the
case, the proportions must be varied until the precipitation is induced
by an addition of 0.1 cc of the dilute acetic acid. Aleohol and
acetic acid are then mixed, according to the indications of this test,
e. g., 300 of alcohol and 200 of acetic acid. A weighed portion
of the mixtuve of fatty acids is taken, finely divided, and placed in
a sufficient quantity of the mixture, in a stoppered flask, well shaken,
and allowed to stand 24 hours in a cellar, at 15° C. The oleic acid 1is
then entirely dissolved. Tlhe residue of stearic acid is dried in the
the water bath, and weighed.

Max Bucu~Eir (Dingler’s Journ., 231, 272) calls attention to the
frequency of the adulteration of beeswqx. The materials hitherto
employed have been tallow, rosin, or stearic acid, A new adnlterant
is cerasine, a mixture of refined ozocerite with carnuaba wax. One
means of detecting this last-named adnlterant cousists in the deter-
mination of the specific gravity, The author lias inade the follow-
ing determinations :

Yellow  cerasine, from Stockerau.............. 0.876
White « «“ L PP 0.898
Yellow, hard “ “ Frankforta. O........ .. 0.901
White <« ¢ “ o L. ce....0.891
White, soft «“ o, 0.883
Yelowish (not colored) cerasine, from Gratz. ... . 0.886
White “ « .....0.859
White “ “o 0.858
Semi-refined ozocerite, brown.................. 0.888
Yellow ozocerite, entirely genuine........ ..... 0.959
‘White « « e 0.955
Adulterated yellow wax, from Croatia.......... 0.937
Carnuaba wax............. .. .0 i, 0.999

R. v. Wagner recommends to place the wax in alcohol of 0.945
to 0.950 sp. gr., in which, if genaine, it will sink ; while wax contain-
ing cerasine will float. For a chemical test, the wax may be boiled
with a solution of 1 part of potassium hydrate, in 24 to 3 parts of
90 per cent. alecohol. If the mixture be kept some time in the water-
bath, to prevent solidification, it will remain clear, if genuine ; while,
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if cerasine be preseut, aun oily layer will forin ou top of the alkaline
solution.

Josegr M. Ever (Diugler’s Journ,, 231, 445 and 526) contrib-
utes a very iteresting article on the characteristics of Chinese tea,
mnd methods of detection af adulterotions.  The substances with
which teas inay be adulterated, may be divided into four groups :

1.) Mineral substances, to crease the weight.

2.) Mineral coloring matters.

3.) Organic substances, to increase the weight ; chiefly the leaves
of other plants.

4.) Organic coloring matters and astringent substances, to con-
ceal the loss of extractive 1natter in spent tea leaves.

Adulterations of the third and fourth class are the most common :
the latter especially so. Owing to the variable percentage of thein
i natural tea, the deternination of this substance caunot be eniployed
as a criterion of purity.  The anthor’s mode of iuvestigation involves
the determination of : 1. The extractive matters with boiling water.
2. The percentage of tannin in the decoction. 3. The percentage
of ash. 4. The percentage of ash which is soluble in water. "The
tanunin is determined, by the method of the author (idem, 229, 83),
with cupric acetate. The following table contains the average of
numerous determinations by the author :

ASH SOL:
VARIETY. TANNIN. EXTRACTIVE. TOTAL UBLE IN

ASH. 'y ATER.
Per cent. Per cent. Per cent. Per cent.

Souchong and Pouchong 9.18 38.3 5.88 2.85
Black .

Tea. Congo..... ..... ..... 9.75 37.% 5.70 2.41
( Blessom tea........... 11.84 40.0 5.27 2.59
YellowTea........coovvii it 12.66 40.8 5.68 2.64

Green Tea (Hyson and Gnnpowder)12.14 41.8 5.79 2.95

Good tea should contain: 1.) Not less than 30 per cent. of
extractive, which is the minimum fixed by English law. 2.) At least
7.5 per cent. tannin. 3.) Not more than 6.4 per cent. ash. 4.) Not less
than 2 per cent. of ash soluble in water (the English law requires 3
per cent.). Spent tea is frequently colored, and rendered astringent,
with catechu and logwood. To detect the former, 1 gin of the sam-
ple is boiled out with 100 cc water ; the decoction boiled with an ex-
cess of lead acetate, and the clear filtrate treated with silver nitrate.
If catechu be present, a copious yellowish-brown, flocculent precipitate
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is produced. Pure tea gives ouly a slight greyish-black tnrbidity of
metallic sitver. Logwood imparts to cold water, in which the tea
has been softened, a blackish tone of color, which changes to light
green with sulphuric acid ; potassium chromate colors it blackish-blue.
The following results were obtained on adulterated teas :

EXTRACT- TOTAL SOLUBLE

VARIETY. TANYIN, IVE. ASH, ASH.

“ Russian tea ” (probably Souchoug) 6.60 18.4  4.76 0.85
“Blossom tea ”.. ... ... 4.91 15.3 3.34 0.54
“ Blossom tea 7. ... .... .. ceoo... 518 14.6  4.51 0.90
“ Black tea ” (probably Souchong)..19.77 22.4  3.07 1.12

The three first samples are simply spent tea. The last one has re-
ceived an addition of catechn.

SkaLwErlT (Jahresber. d. Untersuchungsamtes f. Nahrungsmittel,
&c., in Hannover, 1877-78, through Zeitschr. f. anal. Chem., 18, 357)
recommends that every beer analysis showld be supplemented by a
polariscopic test. The carbohydrates in beer, which possess circular
polarization, viz., maltose and dextrine, are both strongly dextro-
rotatory. If A be the angle of rotation of the original wort, and B
the angle after fermentation, B will, of course, be less than A,
and the difference will be proportional to the extent of the fermenta-
tion. It is interesting to note that the diminution in the percent-
age of extractive miatters in the beer, keeps pace with that in the
angle of rotation, so that the coeflicients

A B C

E E E”

wherein A B C are the angles of rotation, and E E' E”, the cor-
responding percentages of extract, are equal. Although his work is
not yet completed, the author finds reasonto believe that the, opti-
cally weaker, maltose ferments more readily than the dextrine, and
in such proportion that the increase of rotatory power, thus indunced,
keeps pace with the diminution in the percentage of the, optically
stronger, dextrine. This assumption is confirned by the fact, that a
beer, prepared from sugar and glycerine, gave already in the first
observation in the polariscope, a result sufliciently suspicious to in-
dicate the course of analysis necessary to be followed.

H. W. La~xgseck (Corr. Blatt. d. Vereins Analyt. Chemiker, 2,
No. 7, April 1, 1879) has investigated the ditter principle which
Forms in unhopped fermented liquors, when the fermentation has been
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neglected. 13y fermentation at 1" to 20’ of a mixture of glucose
with small quantities of tartar, tartavie acid, koo, aud a few drops of
formic aud oenanthie ethers, the anthor sneceedel inpreparing the =ub-
stance i question. It ix a crvstallizable sodid, by ne wenus iuncea-
ons, and may be separated by Dragendortfs wethods T and il

Lo Weisery (Zeitsehr. 1. aval. Clhien, 18, 207 copununicates
the tollowing wmethod fro the dercrw vidinn of vectic wrid Gowiee :
The exact determination of acetie acid in wine, by shuple distillation,
is by no means ensve Eo Kessdd (idem, 8 420) Las huproved the
method, by raising the boiling poiut of the ligquid by adilition of phos-
phoric acid.  Even with this iwprovement, the method vegpives un-
remitted attention, and the observauce «f numeroas precantions, to in:
sure success,  The method of  the anthor 1< ns foliows © faor 50 e
of the wine nuder examination, are introduced o @ strong, long-
necked, 220 1o 250 ¢o Hask ; the vk conneeted witha Liehig's cooler
aud recetver, and the latter with a Bansew’s pawp. The task is
placed in a bath of satuvated solution of common salt, contamed in a
copper vessel of suitable form.  When the pmup has beeu started,
heat is applied to the batly and 40 1o 50 ce distilled over; the same
guantity of wateris then added to the coutents of the flask, and the
distillation in vacno repeated as above, this process heiug repeated
three tuues, The five distillates are then united, and titiated with
normal potassa solution and litmns.  The operations cousuane abont
three-qnarters of an liour.  'The results are exact.

Jo NuessiLer (Zeitsehr, £, anal, Chewm., 18, 230) cowmunicates
an article on the detection of prec turtaric ooid ond on the sulphuric
acld i aweine. The method of the author for the detection of the
first-named substance, consists in saturating the wine with potassimm
acid tartrate, and theu adding to 100 cc¢ of the solution, 5 drops of a con-
centrated solution of potassium acetate.  After standing a quarter of
an hour, there forms, in solutions containing as much as 1,10 per cent,
of free tartarie acid, & notable quantity of erystals of potassinm acid
tartrate.  In wine, or inother solutions coutaining an organic acid, or
concentrated to onle-half by evaporation, 0.05 per cent. niay be detected
with ahsolute eertainty. The ramainder of the article is devoted chiefly
to 4 criticisin of the strictures of Clans (idem, 17, 344) on a report
by the anthor on the subject of the detection of sulphuric acid in
wine.  The author insists that the basis of a wmethod for the detection
of such addition, must consist in the determination of the perceutage
of tartaric acid thus set free, lle also gives the following test for
the preseuce of free sulphurie acid, or potassiin acid sulphate, in
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wine : If a piece of filter paper be suspended, for several hours, with
the lower end dipping into the wine, so that the latter niay rise by
absorption, and then dried at 100° C., the paper will blacken and
become brittle at the upper edge of the part saturated with the wine,
if the wiuc contain free sulphuric acid, or potassium acid sulphate.

G. Lu~ce (Berl. Ber., 12, 928) takes exception to the views pro-
pounded by Nessler (in the foregoing article) on the subject of the
norinal percentage of sulphuric acid in wine.

J. NEssLer (Berl. Ber., 12, 1,161) answers the criticism of G.
Lunge (idem, 12, 928) on his communication relathug to the presence
of sulphuric acid in wine,

G. Worrray (Jahresb. d. kgl. chem. Centrallstelle f. oeffentliche
Gesundheitspflege in Dresden, 1878, through Zeitschr. f. anal. Chem.,
18, 346) has devised « method for the quantitative determination of
theobromine in cocoa and chocolate, based upon the fact that theo-
bromnine is precipitated from its acid solution by sodium phospho-
tungstate. The reagent consists of a solution of 100 gms sodium
tuugstate and 60 to 80 gms sodium phosphate, in 500 cc water acidi-
fied with nitric acid. The precipitate only forns in solutions con-
taining at least 6 per cent. of sulphuric or nitric anhydride, and when
a large excess of sodium phospho-tungstate has been added. 10 gms
of cocoa beans, which have been rubbed to a thick paste in a hot
niortar, or twenty to thirty gms of chocolate, are treated for some
time with boiling water, a slight excess of ammoniacal lead acetate
or basic lead acetate added, the sohition filtered hot, and the
residue washed with hot water uutil the acidified filtrate gives
no trace of a precipitate when treated with sodinm phospho-
tungstate and cooled. The washing is rapid, and requires about
700 to 800 cc water. The solution which, when an excess of lead
acetate has been used, is as clear as water, is treated with sodium hy-
drate solution, and evaporated to 50 ce, acidified strongly with sul-
phuric acid, and the lead sulphate filtered off. The filtrate is treated
with a large excess of sodium phospho-tungstate, and the separation
of the slimy, yellowish-white precipitate in flakes, is promoted by gen-
tle warming and stirring. After a few hours, the cold solution is
filtered, and the precipitate brought on the filter, and washed with
6 to 8 per eent. sulphuric acid. The filter and precipitate are then
placed in a beaker, barium hydrate solution added to stroug alkalinity,
heated to promote the decomposition, the excess of baryta neutralized
with sulphuric acid, and a possible excess of the latter removed with
barinm carbonate. The solution, which contains the theobromine, is
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filtered hot, the filtrate evaporated to dryness in a platinum dish,
dried aud weighed. To determine the slight proportion of barimn
carbonate which is usually dissolved with the theobrownine, the con-
tents of the dish are incinerated, the residiie moistened with aminoninm
carbonate, ignited and weighed. 'The difference between the two
welghings is theobrontine.  The wethod is very exact. The author
has made by this method the following analyses of the different kinds
of commereial cocoa. The fat was deteninined Ly solution with
gasoline, waich 1x preferable to cthylie cther for this purpose :

BEANS (dvy, at 1007). nesKs (dry, at 100°).
Ks COs Theo- K;COs  Theo-
Ash. (in Ash). Fat. Dbromine, Ash, (in Ash). bromine.

Caracas covoa. .3.68 0.5t  53.8 1,63 13.32 2,00 1.1l
Guayaquil “ ..8.81 0.61 506 1.63 5.99 2.29  0.97
Domingo ¢ ..3.02 074 515 1.66 1061 0.75  0.56
Bahia “ . .3.85 0.41 51.7 1.64 5.13 .94  0.71
g;ﬁ;ﬁ; ; «.3.59  0.54  49.9  1.46 9.8 135 0.8
Tobasco  “ ..4.33 1.22 526 1.34 5.87 1.61  0.42

The preparation known as Holland cocoa, coutains 1.65 per cent.
of theobromine.

F. Hess (“ Mittheilungen iber Gegenstinde des Artillerie und
Genie-Wesens,” from Zeitschr, f. anal. Chem., 18, 3852) has devised
a method for the separation of witro-glycerine fron. nitro-cellulose,
especially adapted to such mixtures as Nobel’s “explosive gelatine.”
The gelatinous niixture is digested with 20 times its weight of
methylic alcohol, at a temperature of 40° to 50° C., with frequent
stirring and kneading—more methylic alcohol being added when
necessary, to replace loss by cvaporation. All the nitro-glycerine,
and a considerable portion of the nitro-cellulose, evidently chiefly
the portions of the lower degrees of nitration, dissolve. An cxcess
of chloroforin is theu added to the mixture, whereby the dissolved
nitro-cellnlose is entirvely precipitated as a slimy mass. After subsi-
dence, the liquid is filtered through a weighed linen filter, the pre-
cipitate washed with chloroform, under contimual kneading with a
glass rod, dried at 100° C., and weighed. Tie nitro-glycerine is ob-
tained by slow cvaporation of the filtrate, with the precautions usual
in such cases. An analysis, by the author, of a mixture composed of
93 parts nitro-glycerine and 7 parts nitro-cellulose, yielded :

Nitro-glfcermc e 292053
Nitro-cellulose. .. .. ..... ... ... ... ... 7.6
Water. . . et e e .15
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C. O. Harz (Zeitschr. f. Biologie, 12, Heft I, u. Zeitschr. d. allgem.
oesterr, Apothekervereins, 14, 353, through Zeitschr. f. anal. Chem,,
18, 359) calls attention to the great importance of the microscopic
examination of well water, and gives detailed directions therefor.

F. Dorro-ScriBaxi (Gazetta Chimica Italiana, through Chem.
News, 39, 206) has devised the following method for the determina-
tion of nitric acid contained in commercial lime-juice : 100 cc of the
juice are boiled and neutralized exactly with barium hydrate ; barium
citrate precipitates, while baritm nitrate remains in solution. The pre-
cipitate is filtered off, after cooling, and the barium nitrate in the fil-
trate is decomposed with sulphuric acid. The weight of the barium
galphate multiplied by 0.4635, represents the quantity of nitric acid
in 100 cc of the sample.

H. R. Proctor (Chem. News, 39, 246) recommends that the
titration of free acid in tan liquors, should be made with lime-water,
the point of saturation being indicated by a turbidity, owing to the
precipitation of calcium tannate when the stronger free acids are
saturated. The chief objcet of the determination being to ascertain
the amount of lime the acid will dissolve, the question of the nature
of the acid is of subordinate importance.

GorrLies StEIN (Berl. Ber.,, 12, 1,175) determines the amount
of water in the so-called Turkish-red-oil (sulpho-castoroleate and
sulpho-pyroterebinate of ammonia), by heating, in a porcelain dish, 10
gms of the oil with 75 cc of saturated sodium chloride solution, and
25 gms of dry beeswax. The oil, as it is salted out, unites with the
wax, and after cooling, may be weighed therewith.

A. StrRoMeYER (Correspondenzbl. d. Vereins analyt. Chemiker, 2,
No. 7, through Chem. News, 30, 264) dctermines the percentage of
acetic acid in crude pyrolignate of lime, by distilling, almost to dry-
ness, 5 gms with 50 ce of a solution of phosphoric acid, of 1.2 sp. gr.
The residue is again distilled, first with 50 cc of the phosphoric acid,
and then with 50 cc of water. The distillates are nnited and titrated
with normal alkali.

R. Axgus Smirn (Chem. News, 39, 267) has devised a very
simple and ingenious method for the detection of fire-dump. The in-
strument nsed is modelled after the ordinary “ compression syringe,”
but the brass tube is provided, at its lower extremity, with a small
glass window. A mixture of air with but 5 per cent. of marsh gas,
will explode when violently compressed in the instrument, and by in-
troducing a very small quantity of platinum black, an explosion can
be obtained from air containing but 24 per cent. The flash of the
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explosion can plainly be seen through the window iu the tube,  The
tube and piston are lnbricated with soap.  The anthor has also -
proved the diffusiou method of Geo. Fo Ausell (idem, 22, 2x0), by filling
the porous vessel with nitrogen (uade fromr chlovide ot lime and sal-
ammoniac).  The delicacy of this test is, however, wnferior to that of
the preceding, being lwited to 5 per rent

SgaLwer (Jahresh, 1877-7%, d. I'ntersuchungsants . Lebeusmit-
tel, ete., zu Hannover, through Zeitschr. f. anal, Chiem., 18, 353) ve-
commends the following rethads o testing the essardivl vils for adid-
terativ. The qualitative test for alevhol consists in shaking, with
a fragment of fuchsine; the gqaantitative, by shaking with a snffi-
cieut quantity of water, in a gradnated stoppered evlinder, and noting
the alteration in volume of the water.  'This last-wnmed  operation
should precede the determinations of specific gravity and Loiling
point. A {urtlier test colsists in noting the angle ol rotation in the
polariscope.  Althouglh this angle is not absolutely constaut iu differ-
eut sanples of the sawme oil, it is, nevertheless, a valuable indication
of the nature of the oil which may have been used ax an adulterant,
as the coeflicients of votation differ very considerably in different
oils. The following weasnrements were wade by theanthor with ex-
treme care.  The munbers obtained are all calenlated for the speefic
rotation by the formula

[gs

(@) j = —

pl
Oil of lemous (from au apothecary) ........ ... ... + 164°
« “  (fron a promiuent d("ﬂ(‘l) ceees 1450
§ from a bakery, after 1)u11hoat10n ; 1397

¢ « { from aleohol. ... ... .. ... .. v + 186

Oil of oranges(peel)...... ... ... ... ... ... .. ... +  64°
i fennel. . . .. P 4+ 40°
“ pine............ .. e e e +  39°
u bergamot..... . ... e R ST 1
o e 4+ 33°
“ myrrhoo. oo + 240
o POSTHALY « oo et e oo e c et e s + 18
“ CASSIA . i e e 0°
« olives........ ... e y?
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« FORES o ottt ae e otae aaee e e nans e, — TB°
w lavender........ ... ... .. i —  25°
¢ @ e e e e e e —  32°
» tarpentine. ... ... L oo — 10°
“ cloves........ooiet e e — 06°
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Beaumont J. Grosseax (Journ. Chem. Soc., 1879, 341) com-
municates a volwininous paper on the determination of tartaric
azil in lees and inferior argols. The “lees” or deposit which
falls to the bottoin of fermenting wine vats, consists of calcium
and potassium bitartrates, with large quantities of fermentative
matters, and some phosphoric acid, iron, alumina, &ec. ‘‘Argol”
is the crystalline crust from the sides of the vats, and con-
tains much less impurity than the former. ‘Tartar is the pro-
dnet of superticial purification of lees and argol. According to
the author, the method now exclusively employed in fixing the
value of the lees and inferior argol, sold iu the London market, is the
“oxalate method” of Warrington (idem [2], 13, 973). Good tartar
gives, by the indirect methods, described as C and D on p. 959 of
Warrington’s paper, the same results as by the “oxalate” method,
and, on account of the easier mauipulation, the niethods first-nained
are, in this case, preferred by the author. By the direct oxalate
method, as originally deseribed, the finely powdered lees or argol was
heated with a little water to 100° C., and excess of neutral potassium
oxalate was added, the mixture digested for one-quarter hour, nearly
neutralized with caustic potassa, digested for a short time longer,
with frequent stirring, filtered, and the residue washed on the vacuum
filter. The filtrate concentrated, and the tartaric acid precipitated
as potassium acid tartrate by the addition of an excess of citric acid,
the precipitate filtered off, washed, and titrated with standard alkali.
The modifications of this method which the author employs are, in
brief, as follows : '

1.) The proportion of lime in the sample is approximately deter-
mined by treatment with an excess of potassium oxalate, and the ex-
cess determined by titration with caleinm chloride, in the presence of
acetic acid. The acidity of the sample is also determined by titration
with sodium hydrate. A portion of the sample coutaining about 2 gms
of tartaric acid, is then taken, softened in water, and mixed with
about 14 gms more of neutral potassium oxalate than is necessary to
deconpose the calcium tartrate.

2.) The mixture is ncarly neutralized by the addition, drop by
drop, of a 34 per cent, solution of potassium hydrate, the quantity
being regulated by the results of the preliminary titration. If an
excess of alkali has been used, a decided excess of hydrochloric acid
must be added, and the neutralization repeated.

3.) The nearly neutral liquid, which should not measure over 30
ce, is filtered and washed ten times, using each time 3 cc water, ou
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the vacuum filter. The author prefers the filter of Cfasamajor (Chen.
News, 32, 45), using disks of plathnun, lead or jnanice.

4.) The filtrate and washings from the previous operations, which
should not neasure nove than 50 ce, are treated with 5 gms of potas-
sium chloride.

5.) Citric acid is then added to the extent of 1 to 1.5 gins in excess
of what is required by the equation :

3K,T + H,CiAq = 3KHT + K,CiAq,

that is,if 2 gms of tartaric acid are present, there must be added 2
to 2.5 gms of citric acid.

6.) The citric actd may be added either in crystals or as a 50 per
cent. solution. It is preferable to precipitate in the granular form,
by stirring, rather than to permit the formation of large crystals.

%7.) The precipitation may be completely effected, by stirring for
ten minutes, althongh, for the sake of safety, the aathor allows the
liquid to stand for half an hour after the stirring.

8.) The bitartrate is filtered and washed oun the vacuum filter
with a five per cent. solution of potassinm chloride, saturated with
potassimn acid tartrate. This solution must be freshly made, and
its acid strength determined by titration. The end of the washing
is attained, wlhen the acid strength of the washings becontes the same
as that of the washing liquor nsed. The washed bitartrate is re-
nmioved, with the paper, to a beaker glass, and titrated with standard
soda solution.

Two experiments, by the author, yielded 99.96 instead of 100 of
tartaric acid. The determination may be made in four hours.

GeorGE Artwoon (Journ. Chem. Soc., 1879, 207) describes
methods for the quantitative blow-pipe assay of ores wnd compounds of
mercury. The treatment varies according to the nature of the sub-
stance. Substances belonging to class “A” including metallic mer-
cury, cinnabar, tiemannite, the oxides of mercury and nixed sulphn-
rets, nay be assayed by mixing the finely powdered substance with
five to ten times its weight of finely powdered litharge, and distilling
from a miniature glass retort, over the spirit lamp. Substances
belonging to class “ B,” coinprising compouuds of mercury with the
halogens, are mixed with one volume of neutral potassimin oxalate
and one volume of potassium cyanide, and distilled from a small glass
retort, as above. Class “C” comprises the amalgains, These must
be distilled from small steel retorts, which are placed in a charcoal
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blow-pipe furnace, similar in principle to the Plattner’s furnace, and
heated with the blow-pipe flame. With this last-named class of sub-
stances, the author reconmends a control experiment, by determin-
ing the loss by ignition before the blow-pipe. The paper is illus-
trated by drawings of the very simple and practical forms of appar-
atus employed by the anthor.

T. M. Drown (Journ. Franklin Inst., 107, 361, and Amn. Chem.
Journ., I, 147) describes the mnethod employed by him in tke determin-
ation of silicon in pig-iron and steel. About 1 gnt of the material is
dissolved, in a platinun or porecelain dish, with 25 cc nitric acid (sp. gr.
1.2). When the action has ceased, 25 to 30 ce dilute sulphuric acid (1 of
acid to 3 of water) is added, and heat applied to expel the nitric acid.
Water is added to the cooled contents of the dish, and heat applied
until the ferric sulphatc dissolves. The solutiou is filtered hot, the res-
idue washed, first with hot water, then with 25 to 30 cc hydrochloric
acid (sp. gr. 1.12), and then with hot water. Results accurate.

V. Desuayes (Bull. Soc. Chim. de Paris, 31, 40) has made a
series of extended studies on the subject of the colorimetric method of
Eygertz for the determination of carbon in iron and steel. The results
otained by the author, demonstrate that, while the method affords
excellent results with low steels, it is quite inapplicable to those of
extra hardness, and to the metals occupying a position between steel
and cast iron, with 2.0 to 2.5 per cent. of carbon. The presence of
phosphorus or maganese has a strong influence on the color of the
golution, and in such cases the author employs a special series of
types. The author finds that a material error is also introduced,
when there is a very great difference between the percentage ot car-
bon in the type, and that in the sample under examination. He re-
commends the employment of a series containing 0.150; 0.500 ;
0.750 ; and 1.000 per cent.

V1. GASOMETRIC METMODS.

WarterR Hemver (Berl. Ber., 12, 636) describes o method for the
determmination of hydrogen in gaseous miztures, by absorption. The
author employs as an absorbent, palladium sponge, or palladium black,
which is slightly oxidized by heating to redness and slow cooling.
When introduced into a gaseous mixture containing hydrogen, the
thin layer of oxide is reduced, and the reduction is attended by an
elevation of temperature sufficient to initiate the absorption of hydro-
gen, which then proceeds, until less than one-tenth per cent. remains.
Beyond this limit, the absorption proceeds very slowly. The anthor
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describes a special foran of absorption apparatus. 'Fhe results obtained
are very satistactorvy.

Warrer Huserl (Berl. Ber., 12, 1,008) comnnmicates « viethod
Jor the practivund cosdstion o hygdragerc o mibetuces uf kydrogen,
methyl hydridc wiel nitrogen. By the passage of wmixtures of the
above gases, with an excess of oxygen, or air, over palladinm sponge,
at ordinary temperatures, the author finds that the hydrogen is com-
pletely burned, while at temperatures not exceeding 100 €., the
methyl hydride remains nnaffected. The author proposes the wetlod
for nse in gasometrie analysis, ‘The experimental resalts, communi-
cated in the paper, show the anethod to be very exact.

Dr. Orro lasuvemasy (Zeitschr. f. anal. Chew., 18, 158) de-
seribes a simple method for the volumetric estimatioo of' free oxyyen
in guseows neertures, by inedns o' phosphorus.  The lack of a simple
method of estimating the percentage of free oxyvgen in the gases of
the leaden chambers, used in the sulphuric acid manutfacture, and the
very satisfactory results obtaiuned by P, Hart (idew, 8, 482), by using
phosphorus 4s an absorbent, led the author to devise a simple appar-
atus, based ou the priveiple of Orsat’s apparatus, in which the
absorption by phosphorus may be effected, ceven in gases rich in
oxygen, in, at most, three minuies. 'The apparatus consists of a pipette,
with a glass cock at the lower end, and attached, at the npper end, to
a T tube, which commnnicates, in its turnu, with an ordinary burette,
and also witlt the air. 'T'he pipette is filled with thin sticks of phos-
phorus, and the volime of the gas is measured before, and after the
absorption, in the burette, as in Orsat’s apparatns.  Comparative ex-
perintents with a Winkler’s gas burette, using alkaline pyrogallate
solution, have convineed the author of the aceuracy of his iethod.

J. Risax (Bull. Soe. Chin. de Puaris, 31, 383) finds that the deter-
minution o) phosphuretted hydroges may be made by absorption with
acid solution of cuprous chloride.  The absorption is instantau-
eous, aud is attended with the formation of evystallizable coinpounds.
Arseniuretted and antioniuretted hydrogen, are also absorbed by
cuprous chloride, forming black precipitates, and this reagent should
be preferred to silver nitrate, when it is necessary to work with the
merenrial trough.

J. W. Thomas (Journ. Chemn. Sce., 1879, 213) communicates a
paper ou some points in the analysis of combustible gases. The ap-
paratus employed by the author, is au imiprovement on McCleod’s
modification of the apparatus of Frankland and Ward. By shorteu-
ing the eudioneter, and availing himself of the fact that by exploding
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the contents under reduced pressure, a inuch smaller addition of non-
explosive gas is sufficient to ensure the safety of the apparatus, the
author has succeeded in greatly improving the accuracy of the
method, especially when swall quantities of material are operated
upon.

A. V. E. Youve (Am. Chem. Journ., 1, 105) describes an ap-
paratus for gas analysis, from simple laboratory material, which ap-
pears to unite the conditions of extreme simplicity and ease of con-
struction and manipulation, with a high degree of accuracy in the re-
sults which it is capable of affording. The author employs the Bun-
sen’s eudiowneter, for the purposes of measurement and explosion, in
conjunction with the principle of measurement by comparison with a
standard volame of air, as described by Williamson and Russel
(Proc. Royal Soc., 9, 218). A detailed description would not be
intelligible without reference to the drawing. The analytical results
obtained by the author are eminently satisfactory, and the rapidity
of the method is such, that an analysis of air can be made with it in
about three-quarters of an hour.

A. Vernvon Harcourt (Chem. News, 86, 103, through Zeitschr.
f. anal. Chem., 18, 249) recommends a new unit for photometric meas-
urements. According to the author, the method of determination by
means of standard candles is subject to variations, which depend on
the purity of the substance of which the candles are composed, the
nature of the wick, the temperature and the height of baroineter, and
may amount to as much as 6 per cent. The author, while retaining
the system of indicating the result of the test in candles, proposes to
use, as a standard of comparison, the flame of a inixture of air and
pentane (that portion of the lighter products of the distillation of
American petroleumn, which has a constant boiling point of 50° C.).
The air is measured in a gasometer over water, the pentane is added
in a liquid foran. The mixture is burned under fixed conditions of
temperature, pressure, and size of burner.

VIl. MISCELLANEOUS PHYSICAL METHODS, APPARATUS AND REAGENTS.

J. N. LockvEr (Chem. News, 39, 243) communicates @ note on the
spectrum. of sodium. The vapor given off by the metal, after prolonged
and slow distillation in vacuo, shows the red and green lines, without
any trace whatever of the yellow one. Hydrogen is given off in large
quantities, and, at times, the C line and the red “structure” are alone
seen. After this treatment, the metal volatilizes with great difficulty,
even when red hot.
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J. Laxpaver (Berl Ber, 11, 1,772, through Zeitschr. f. anal.
Chem., 18, 250) has iuvestigated the spectra of the sults of saffran-
ine, and attained results which harmonize with the views of the
latest investigators, that the absorption-spectra of colored substauces
caunot be held to be absolutely characteristic of the substauces af-
fording them. As Hoffman aud Geyger (Berl. Ber,, 5, 531) have
shown, the red colov of the solution of salts of this base, on addition
of strong acids, especially sulphurie acid, changes to violet, ndigo,
bluish-green aund, tinally, emerald-green.  Each of these colors pos-
sesses a separate spectrnm, which is represented, graphically, in the
original paper. The anthor finds that the chauges of color are due
simply to the formation of different hydrates, and argues that such
an essential inodification of optical properties from such slight
canses, is opposed to the assumption of the characteristic nature of
the absorptivu-spectra.

H. Serrecast (Pogg. Annalen [N. F.], 7, 242) presents a series
of contributions tu quuntitative spectral analysis.  Antong other in
teresting observations, the author has, at the suggestion of Prof.
Lothar Meyer, devised a method for the quantitative estimation of
nitric acid, based on the wellkuown reaction with dipheuylanine,
dissolved in sulphurie acid.  The luteusity of the blue coloring matter
tls fornred, is proportional to the amount of nitric acid present and,
as its coetlicient of absorption, is constant, when the proper precautions
are observed, the wmetliod gives exceedingly exact results, especially
when very niinute quantities are operated upon, and is, hence, es-
pecially well snited to the estimation of the nitrates in potable
woters.  The antlior obtained 0.00002018, 0,.00002021, 0.00001976 and
0.00001980 gm NO,H, instead of 0.000020136 gm. He has also
devised a wethod for the quantitative spectral estimation of
phosphorie acid, based on the use of salts of uranous oxide (prepared
by reduction of nranic sulphate with zince dust), which, however, is of
subordinate value only.

B. O. Prircr {Pogg. Annalen [N. F.], 6, 599) has investigated
the emission-spectrim of the hualogen compounds of mercury. A
small portion of the salt is placed in a Geissler tube and heated, while
the current from an iuduction coil is passed through the tube. At a
moderate heat, the mercury spectrim makes its appearance ; as the
heat increases, each salt gives a characteristic spectrum.

Mereuric chloride shows bands between the orauge and green,
reaching from 1084 to 1104, on tle scale of the author’s instrument ;
at a higher heat, a continuous spectrum appears to the right of the
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bands, the green part of which is traversed by numerous very fine
black lines.

Mercurous chloride shows the same bands, whence the author infers
decomposition during the volatilization.

Mercuric broinide shows a band between 131 and 135, and a weak
continuous spectrum when the tube is hot.

Mercuric iodide shows a blue band between 168 and 172, and, at
high temperatures, a continuous spectrum in the violet, to the right of
Hgg.

The central points of the bands of mercuric chloride, bromide
and iodide, correspond to the wave lengths 443, 500 and 558. It is
interesting to note, that the bands of mercurvic bromide lie in the
mean between those of the chloride and iodide, thus :

558—500==>58. 500—443=57.

H. KoenLEr (Zeitschr. f. anal. Chem., 18, 239) describes an
improved apparatus for the determination of solubilities. 'The appar-
atus is based on the principle of that of Victor Meyer (Berl. Ber,,
8, 998), but possesses the advantage that the determination may be
made at ordinary pressures, without contact of air, and is, hence,
specially suitable in the case of readily oxidizable substances, or of
hygroscopic solvents. The apparatns is of very simple construction,
and permits the operations of saturation and filtration to be conducted
at a constant temperature, in dry air, or in any indifferent gas. Super-
saturation is prevented by the passage of a current of dry air, or gas,
during the operation of solution. A detailed description would not
be intelligible without the figures.

A. GawaLovskl (Zeitschr. f. anal. Chem., 18, 244) describes a
convenient adaptation of the Scheibler’s calcimeter for use as an
azotometer. The description is illustrated with drawings of the ap-
paratus, which latter will be manufactured at the establishment of
Alt, Eberhardt & Jaeger, in Thuringia.

A. TerreiL (Bull. Soc. Chim. de Paris, 31, 155) recommends
that the determination of the fusing points of organic bodies, should
be made by placing a drop of the melted substance on the bulb of a
thermometer, and by alternate cooling and heating, noting the points
of solidification and fusion, respectively.

Nore.—The foregoing method has long been employed in certain
of the German laboratories, and originated with Bunsen.

WiLneLM Hankgé (Berl. Ber., 12, 451) describes a new jform of
apparatus to be used in the determination of nitrogen by Dumas’
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metld,  The arrangement s designed  primarvily to aveid the nse
of werenry.

H. FreseENw's (Zeitsehr, £ anal. Chew, 18, 260) calls attention to
the varidativis ry the (]l/(,(/("‘l/ (5}" Seeddish .ﬂ'//('/’ prtper, qud (,:\]i('('i:l”‘\'
of that bearing the wmark J. T Mwktell.  The quantity of ask
foand by varions analysts, varies from 9,000 10 0597 Jer cent.,
while the great fluctnations in the composition of the ash way be
illustrated by tlte following analyses :

v.oWaen, Boursnav Brarzgr,
S0, 21876 IRIR
(a0, EAREES 1,2
Mg(). 11301 T84
ALO,. 140564 F4.%6
Fe,0,. 0367 aud PO, RO
M0, 16487
MnO. ———- .74
Alkalies. 2,162 (B
S0, 1054 J——
PO, IR
Cl trace —
Cuo. trace [

104,004 111,00

A. Gawarovskl (Zeitsehr, £.oanal. Chen, 18, 246) iu continnation
of his vestigation on the compriratioe valug of the differad lrdids
of filter puper (idem, 16, 59-61), hax cxamined several brauds of
Swedish and Austriau filter paper, and fiuds that manunfactured by Al
Schmidt, of Gr. Ullersderf, in Austria, to be equal in purity to the
best Swedish paper, while costiug less than ouc-fonrth as mmch as
the latter.

A. Van Hasseur (tdem, 18, 251, from Maandblad voor Natuurwet-
enschappen, 6, 77 and 113) has devised a necthod for the deteriaivotiog
of boiling points on small quantitics of substance. The principle ou
which the method is based, cousists in noting the temperature at
which the tension of the vapor becomes equal to 760 mm of mercury.

A. Wrinnowp (idem, 18, 252, fromn Carl’s Rep. f. exp. Physik, 15,
1) describes an improved form of upparatus for the distillation of
mercury. The distillation takes place tn vacuo. The apparatus is,
iu appearance, somewhat complicated, but, in reality, the method is
extremely convenient, and affords a product of such purity and dry-
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ness, that it deserves the preference over all the other inethods of
purification.

L. Prauxprer (Berl Ber., 12, 165) communicates a brief descrip-
tion of his method of determining the density at high temperatures, of
vapors of substances which attack mercury. The method was originally
published in the reports of the Scientific and Mecdical Society of
Inusbruck, for 1870. The apparatus consists of two vessels united
by a capillary tube. The substance is introduced into the lower
vessel throngh an aperture, which is then sealed. The npper vessel
is connected with an ordinary mercurial nanometer. After drying
the vessels, filling them with dry air or other gas, and determining
their cubical conteuts, they are heated to the temperature required
to volatilize the substance under examination. During the heating,
the pressure of the mercury in the manometer is increased, so that
no air can escape from the upper vessel. The temperature is noted
on an air thermometer of similar construction and capacity to the
apparatus. The diffcrence between the pressure in the apparatus .
and that in the air thermonieter, gives the pressure of the vapor with
great exactitude. The temperature is given by the air thermometer ;
the volume by the manometric operations and a previous calibration
of the capillary tube connecting the vessels with the mmanometer. We
have, therefore, the four data from which the vapor density may be
calculated. The method is somewhat similar to that of Victor
Meyer (idem, 12, 1867), but differs therefrom in the fact that it is
based on the measurement, not of the volume of air displaced, but of
the tension of the vapor by constant volume. It is susceptible of
greater accuracy than the former, but is less simple, and, hence, less
suitable for ordinary molecular weight determinations.

J. W. BrueHL (Berl. Ber., 12, 204) communicates a new method
of purifying mercury, which will be welcomed by all chemists
familiar with the difficulties of the methods hitherto in nse. The
anthor employs a solution of 1 liter water, 5 gms potassium pyro-
chromate, and a few cubic centimeters of sulphuric acid. The mer-
cury is shaken vigorously with an equal volume of this solution. It
separates readily into small globules, while a small portion is tem-
porarily converted into red mercuric chromate. The flask is shaken
until this red powder disappears, and the solution appears of a pure
green color from chromic sulphate. A powerful stream of water is
then conducted through the bottle, to wash out the fine grey powder
which surrounds the globules of mercury and consists of the oxidized
impurities. The operation is repeated once or oftencr, according to
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the degree of impurity of the metal, aud the metal is finally shaken
with distilled water, until the latter vemoves no wore grey powder,
but remains entirely clear. As an justauce of the perfection of the
action, the author states that a lot of sume 25 kg nercury, which
had hecome contaminated with a considerable quautity of Wood’s
fusible metal, aud which had resisted the most effectual of the older
methods of purification, was, by this mecthod, completely freed from
its hinpurities in about two hours. The loss of mercury is excced-
ingly small.

Loruar MEever (Berl. Ber.,, 12, 487) describes an improved
method of purifying merciry. The apparatus cousists of an open
glass tube, about 14 nieters long and 3 cm wide, filled with a solu-
tion of ferric chloride, and placed in a glass jar,about 150 cc in height,
and filled with pure mercury. The mercury to be purified, is allowed
to fall in a fine spray from a separatory funnel through this ferrie
chloride, to the bottoin of the longer tube, where it unites with
the mercury in the cylinder, from which, as it overflows, it is con-
ducted by a spout to the bottle placed to receive it. The mercury in
the jar counterbalances the pressure of the column of ferric chloride
solution in the cylinder. If the metal is not completely purified by
-one passage through the apparatus, it may be passed through agaiu.
Repeated treatment is rarely necessary. The metal so treated was
found to be so pure, that Prof. G. Quincke used it for capillary
measurements,

J. W. BruesaL (Berl. Ber., 12, 576), referring to the foregoing
method for the purification of mercury, states that the purifi-
cation by chromic acid, proposed by him (idem, 12, 204), can
only be conduoted in the Meyer’s apparatus when the mercury is
sufficiently pure to flow in a thin stream. When the amount of im-
purity is sufficient to canse the mercury to be thick, or even pasty,
the method can only be used as he has indicated, viz., by shaking the
acid with the mercury.

R. Orro (Berl. Ber, 12, 215) makes a highly important com-
munication on the subject of the preparation of hydrogen suiphide,
Jor use in toxicological investigutions. The author finds, as the re-
sult of numerous experiments, that hydrogen sulphide, made by the
action of pure sulphuric acid on ferrous sulphide contaminated with
arsenic, is always contaminated with hydrogen arsenide. He insists,
therefore, that Aydrogen sulphide, for forensic investigations, must
always be made from materials free from arsenic, and recommends
that for such applications, the gas should be made by the action of
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hydrochloric acid on caleium sulphide (made by heating calcium sul-
phate with charcoal). The gas so obtained is entirely free from
hydrogen, and, hence, is free from hydrogen arsenide, even if the
acid used is contaminated with arsenical compounds. The author
furthermore concedes the possible correctness of the views of Meyers
(Ann. d. Chem., 159, 124 and 127), that the arsenic reported to have
been found in the normal animal organism, may be referred to the
employment of hydrogen sulphide made from materials contaminated
with arsenic.

Fr. RuEporFF (Berl. Ber., 12, 249) describes an extremely simple
and practical form of volumometer, based on the same principle as
the instruments of Say, Kopp and Regnault. In testing the ac-
curacy of the method, the author fourd the volume of a solid glass
body to be 6.4525 cc, while the hydrostatic method yielded the
figure 6.453 cc. The volume of a hollow glass body was, according
to the volumometric method, 3.385 cc, by the hydrostatic balance,
3.382 cc. By means of his new apparatus, the author made the fol-
lowing specific gravity determinations, viz, :

Cupric sulphate (etyst.)....2.330 Hydrate of chloral (eryst.)..1.901

Rock salt from Wiclizka...2.137 Fuchsine (cryst.).......... 1.220
Oxalic acid (cryst.)........1.531 Tolidine................ 1.046
Benzoic acid (sublimed)....1.337 Thymole (eryst.).......... 1.069
Salycilic acid (dialyzed)....1.443 Asparagine (cryst.)........1.552

Trinitrophenole (cryst.)....1.813

The apparatus is manufactured by the glass-blower, Fl. Mueller,
of Berlin, Prussia,

F.v. LepeL (Berl. Ber., 12, 263) describes a new wniversal support
Jor the pocket spectroscope. The apparatus is specially designed for
use in laborateries not provided with illuminating gas, and, hence, of
subordinate interest to American readers.

A. Houzeav (Comptes Rendus, 88, 747) describes, under the name
of gravivolumeter, a new form of dropping-glass, which yields drops
of uniform size, aud permits the flow to be regulated with great ac-
curacy. The author claims for the instrument numerous jmportant
advantages as an adjunct to volumetric analysis.

James BorroMLEY (Chem. News, 39, 276), in a note on colorime-
try, calls attention to a source of error in the use of those colorime-
ters, in which the depth at which white disks appear of uniform
intensity of color, when immersed in colored solutions, is employed
as a basis for the determination of the relative proportions of color-
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ing substance they contain.  The light which illuminates the disks
has first to pass through the solutions, and ix, henee, itself more or
less colored.  The author gives a formula for corveetion of the wdi-
catious of snch mstrnments.

K. Scuvrze (Berl. Ber, 12, 249) has determined the specific rotu-
tion uf' isecludesterine (found by the author, associated witl choles-
terine, in the fut from sheep’s wooly. This substance is dextro-
rotatory, whereas cholesteriue is laevo-rotatory.  Au etherial sola-
tion of isocholesterine, containing 6.453 gms in 100 ¢e, showed in the
200 man tube of 8 Seleil-Ventzke polariscope, a rotation of 22°; a
sclution of half the streugth rotated 11.253° A solution of another
preparation, ¢outaining 7344 gms in 100 e, showed a rotation of
25.5°,  Frow these datn, the anthor deduces for isocholesterine the
specitie rotation [y, == - 60™,

J. W, Brerma (Berl. Ber,, 12, 197) discusses the limits to the cm-
ployacst of the methad of determination of vapor densitics in the
barwiaeteie rucioar. From experiments, condieted with improved
nethods aud the greatest cave, he is led to the eonclusivn, that it is
nseless to cmploy a much higher temperatare thau the boiling oint
of aniline.  The highest temperature which can usefully be emn-
ployed, is abont 220° (', as the rapid inerease in the teusion of mer-
eury vapor beyond this temperature, comnpletely nentralizes, through
the inuch more rapid inerease of pressure, the advantages sought to
be attaiued by the conversion to a gaseous state, by increase of teu-
peratuve.



