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The pickling solntions used for curing meats contain usuaily salt,
saltpeter sird sugar; and after vse thev contain wlso the class of substances
kunown us meat bases and various proteins.  Cured micats themselves
also contain all these compounds.  The Kieldahl wmethod and its inodi-
ficationts are inapplicable, thicrefore, to the determination of total ni-
trogen in cnred mcats and pickling solutions.  Various methods were
tried in this laboratorv to arrive at the amount of total nitrogen in these
two products aud the following was devised for the purpose: (1) de-
terinine nitrie nitrogen by the Sehloessing-Wagter method; (2) in an-
other portion determine nitrogen exelnding nitrates by adding to the
substauce in the Kjeldall flask 1o ce. wore or less of saturated ferrous
chloride solution and boiling with dilste sulphuric acid until nitrates
are destroved.  Then procced with the determination of the remwaining
nitrogen by the Kjeldahl or Kjcldabl Ganning methed.  The sum of
{1) and (2) gives the totz] nitrogen. A test sobittion was niade contain-
ssiunt mtrate and 200

ing ten gras ammonimm chiloride, e yrians pots
graus sodiumt chloride in oo ce. By the Kjeldalil uiethod modi
fied to include nitrates the following quuntitizs of total nitrogen were
found in three determinations i aligsot parts of this soliiliosn: o.0910
g, 00883 ¢ wud ¢.c833 ¢ calenlzted: o.1000 go o By the miethod de-
scribed above the following quantities were found: uitrie nitrogen 0.0347
g. (calenlated 0.0346 g5 other nitrogen by Kjeldall method after re-
moval of uitrates, 0.0653 g. (caleulated 0.0634 ¢.); total nitrogen founil
o.1000 g. (culeulated o.ooo g4 Mr. 1o T Scherabel assisted in this
work. W, 17, RICIHARDSON,
LLABORATORY OF SWIFT 8 Cly,
CrcaG.
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In this review the only change from the plan of previous ones is that
American work has been included. The writer’s acknowledgment of
his indebteduess to the Chemisches Zentralblatt for general grouping of
subjects and for abstracts is due again and is herc made. He has madc
use occasionally also of abstracts in the Journals of the London Chem-
wcal Society and Society of Chemical Indusiry.

General Analysis,

Apparatus —-A new Orsat apparatus was proposed by Bendemann
(/. Gusbel., 49, 583, from Z. Ver. Ing.) for analysis of the new power gases
which contain something like 309! of carbon monoxide, 129 of hydrogen
and only traces of methane. Two cuprous chloride pipettes are used,
and where considerable amounts of oxygen are to be absorbed either
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phosphorus or a second pyrogallol pipette. About 30 cc. of gas are
taken for the combustion. The combustion pipette is best covered with
a water jacket connected with the water mantle of the burette. Lux
(Ibid., 49, 475) described the Raupp gas calorimeter as better than the
Junker. It consists chiefly of a copper cylinder whose lower part is solid,
the hollow upper part carrying a thermometer divided into tenths. Un-
der the copper body is placed at a certain time the gas flame, whose
height has been previously determined, and the time necessary for the
therinometer to rise 10° is noted. The apparatus is standardized by
means of gases of known heating value, so from a table and from the
measured time the heating value can be calculated. McDowall (Chem.
News, 94, 104) recommended the use, instead of the ivory scale on bal-
ances, of a brass one which should move by a horizontal screw under
the box engaging a tooth attached to the scale. After the pans are re-
leased the scale may be moved till the pointer swings equally on either
side of the zero. An apparatus was described by Weimern (J. russ. phys.-
chem. Ges. 38, 228) for determining the solubility of solids in liquids.
It consists essentially of two glass cylinders held together by an oblique
tubular connection projecting downward inside the lower cylinder. The
liquid is saturated with the solid in the upper cylinder which has a large
stirrer that is used also to force the liquid through the side arm contain-
ing a wadding tampon and so into the weighed glass receiving vessel.
The lower cylinder has an arrangement by which the cover of the weigh-
ing vessel may be placed before the vessel is removed from the cylinder.
It is then weighed, the liquid evaporated, and weighed again.

Combustron and Heating Value—A good deal of work was published
on the various combustion methods noted in previous reviews. Car-
rasco and Plancher (Gazz. chim. dtal., 36 II, 492) gave more details con-
cerning their method of internal electrical heating in the use of which
priority was claimed by Morse and Gray (Am. Chem. J., 35,451). Denn-
stedt (Z. angew. Chem., 19, 517; Z. anal. Chem., 45, 26) and Dennstedt
and Hassler (J. Gasbel, 49, 45) gave more details with regard to Denn-
stedt’s simplified combustion method. The second of these three arti-
cles is in reply to the criticisms of Hermann which were maintained by
the latter (Z. anal. Chem., 45, 236). The last of the three contains the
modifications of the method necessary for the analysis of coals. Holde
(Ber., 39, 1615) and Holde and Schliiter (Mitth. kgl. Materialpriifungsamt
Gross Lichterfelde West, 24, 268) gave the results of some experiments
with the Dennstedt and Heraeus furnaces, mentioning as some of the
difficulties of Dennstedt’s rapid method those of obtaining the correct
agreement between oxygen addition and rapidity of combustion, the
occasional failure of the platinum quartz to glow as a criterion for the
proper carrying out of the method and the necessity of constant watch-
ing. Dennstedt (Ber., 39, 1623) replied, sayving that the commonest
error in the rapid method is the too rapid volatilization of the substance.
This should be run with an oxygen current of about 6o cc. per minute
instead of running the oxygen current according to the rapidity of volatil-
ization. Von Konek (Ibid., 39, 2263) added his favorable experiences
with -the Heraeus furnace. Marek (J. pr. Chem. [2] 73, 359; 74, 237)
recommended the use of a 5 cm. layer of copper oxide or copper oxide
asbestos in combustion analyses instead of the layer of ordinary length.
This proposal was criticized by Dennstedt (Jbid., [2] 73, 570).
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A numiber of methods for determining the halogens in organic compounds
were proposed. That of Berry (Chem. News, 94, 188) is a combination
of thosc of Piria aud Schiff (ignition with sodium carbonate and lime)
and the thiocyanate method of Volliard. The cooled 1nass is dissolved
in dilute nitric acid (1:4), kept cool, excess of tenth-normal silver ni-
trate added, the silver halide filtered and the filtrate titrated with tenth-
normal potassim thiocyanate, using «wnmonimm iron alum as indi-
cator. With substances containing iodine, sodiumn carbonate alone is
used for the ignition. Moir (Proc. Chom. Soc., 22, 261) heated the sub-
stance i1 a nickel crucible with 1o drops of water and pure caustic potash
o a water batl, stirring with o platinum wire, then gradually decom-
posed the product with o.5 to 1 gram of fincly pulverized potassium
permanganate, evaporated and drove out the precipitated carbon by
ignitionn. Tlie cooled crucible was brought into a warm dilute solution
of primary potassiuimn sulphite, the solution acidified witll acetic acid
then filtered into a silver nitrate solution. The silver halide was deter-
mined as usual. Or the cooled crucible might be put iuto swater, the
solution acidified with acetic acid till the manganate is converted into
perinanganic acid, the latter destroved with barhimn peroxide, the fil-
tered solution neutralized with primary sodium carbonate and then
titrated. Robinson (Am. Chem. J., 35, 33t vecommcended a filling of
the combustion tube as usual with copper oxide, placing also in it a car-
tridge filled with Icad clhirouate, like Morse aud Tavlor’s (7bid.. 33, 602)
arrangement for the coubustion of sulphur-bearing compounds. Vau-
bel and Scheuer (Chemn.-Zio.. 31, 67) proposed to weigh out 0.2 to 0.3
gram of substance in a dryv 130 to 200 ce. distilling flask, setting a sep-
aratory funmnel in place in the neck of the flask, The side arm was con-
nected with a Volhard flask i «utch 4 way that it did not dip into the
silver nitrate. 30 to so cc. of coucentrated sulphuric acid were added,
the stopper of tlie separatory fummel closed, the liguid warued gradually
and a weak current of air passed throngh the apparatus either from the
beginning or at the end of the experlment, siccording to the ease with
which the gases arce cvolved. Iodine wuas driven out of the side tube
by warming. To insurc the formation of silver iodide and not iodate
halogen-free filter paper or metallic copper was placed in the distilling
flask to increase the amount of sulplur dioside formed. In the Vol-
hard flask silver halide and sulphite were fornmed, gathered into a beaker,
treated with water u11:l abont 50 cc. of concentrated nitric acid, boiled
till sulphnr dioxide was driven out ov all silver sulphlite was changed
to sulphate. diluted till the sulphate dissolved snd the halide determined
by weighing or by titration of the silver in solution. Nitrogen may
be deterntined at the ssme time.  Bianchi (Boll. chim. farm., 45, 821)
criticized this method, saving that it was not in general usable for or-
ganic chlorine derivatives: he did not pass onr its value for bromine and
iodine derivatives. If it does work for thesc it may be simplificd by
using the Voliard volumctric utethod. The Kjeldalil nitrogen deter-
mination may be made at the samue time all right.

Gas.—Tranzen (Ber., 39, o69) proposed the use of sodium lhivdro-
sulphite for the absorption of oxvgen, 1 gram absorbing 64 cc. of the
gas. Na.5,0, -+ 1,0 + O = 2NaHSO,. 30 grams of the hydroscl-

phite are dissolved in 250 cc. of water and 4o cc. of sodium hyvdroxide
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solution (500 grams in 700 grams of water) and the solution used in a
Hempel pipette for solid substances filled with iron wire gauze. 1 cc.
of this solution absorbs 10.7 cc. of oxygen. It has the advantages of
being cheaper than pyrogallol; it inay be used in weakly alkaline solu-
tion and has the sanie absorption at various temperatures; it may be
used with gases containing carbon monoxide (ammoniacal cuprous chlo-
ride cannot) and it may be used at lower temperatures and in the pres-
ence of substances that hinder the oxidation of phosphorus. For Bunte
burette determinations'a weaker solution is used which has to be shaken
for three minutes. Haber (Z. angew. Chem., 19, 1418 and Z. Elektro-
chem., 12, 519) with Loéwe had made by Zeiss a gas refractometer con-
sisting of a prism telescope, a glass prism for the air or gas and a mirror.
The observer looks at a luminous spot within the telescope. On looking
into the instrument a dark shadow is seen which falls upon the scale
in a position corresponding to the gas in the prism. The miethod has
the advantage that the refractive index of the gas sample as compared
with air remains the same as long as both are subjected to the same pres-
sure and temperature changes. If chimney gases be led through the
prism an increase of 0.99; carbon dioxide causes the image to be dis-
placed 1 division of the scale. The instrument can be adapted for pho-
tographic registration or the shadow can be made visible at a distance.
The apparatus is sensitive to 0.000,0003 in the refractive index, corre-
sponding to a change of 0.2-0.25%, carbon dioxide in chimney gases.
Methane, hydrogen, hydrochloric and hyvdrocyauic acids can be deter-
mined in air with the same delicacy. The delicacy is twice as great
for acetylene and hydrogen sulphide, 2} times as great for sulphur di-
oxide and nearly 10 times as great for pentane and benzene vapor. No-
wicki (QOesterr. Z. Berg.-Hiittenw., 54, 6) recommended oxidation with iodine
pentoxide as the most satisfactory way to determine carbon monoxide,
subsequently determining the carbon dioxide in various ways. Hy-
drogen sulphide is also easily oxidized. Acetylene acts on iodine pentox-
ide above 85° but the carbon monoxide oxidation begins at 45° and
is finished at 88°. The pentoxide heated by itself begins to decompose
at 165° and the reaction is completed at 300°. Gautier and Clausmann
(Compt. rend., 142, 485; Bull. soc. chim. [3] 35, 513) made a similar recom-
mendation with regard to carbon monoxide.

Soil.—Hall, Miller and Marmu (Proc. Chem. Soc., 22, 103; J. Chem-
Soc., 89, 595) found that the commonly used moist oxidation with chro-
mium trioxide yields always 10 to 209, too low values because the oxi-
dation of the carbon does not proceed completely to the dioxide. They
inserted a short layer of copper oxide. Murray (Chem. News, 93, 40)
used the following apparatus for the mechanical analysis of soils. An
Erlenmeyer flask of -about 200 cc. capacity without a flanged neck (neck
of 2 to 3 cm. diameter) is bound to a piece of glass tubing of the same
diameter as its neck by means of stout rubber tubing. 5§ grams of fine,
air-dried earth suspended in ammonia solution are put into the flask,
it and the tube are filled carefully with water, the tube opening is closed
and the apparatus turned upside down, the mouth being brought into
a dish filled with water. Immediately under the tube opening is placed
a small porcelain dish which is replaced by others at stated times. The
portion deposited in each dish is evaporated and weighed. In order
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to get a common basis for the expression of results Murray recommniends
uniting the particles that fall through 1 ent. in 1, then 3, 10, 20, 100 and
400 seconds.

Water.—Bruhns (Z. anal. Chem., 45, 473) stated that barium car-
bonate reacts alkaline and is attacked by dilute oxalic acid, hence the
determination of carbon dioxide in water by precipitation with barinm
livdroxide and back titration with tenth-normal oxalic acid without
filtering leads to errors. He used a tube carrying above a stopcock a
cylindrical vessel of 100 to 300 cc. capacity aud placed just above the
stopcock glass wool or wadding and on top of that paper pulp, thus mak-
ing a filter. The measured sample was put into this vessel and protected
from air by a 3 to 3 mn. laver of beuzene. ‘The barium or calcinm
hydroxide solution was run in from a burette whose tip reached bclow
the benzene layer. The mixture was carefully stirred, let stand to clear
and the liquid run through the filter. The filtrate was caught under
a 3 to 5 mun. layer of benzene and was titrated in small portions,  Tenth-
normal oxalic acid was used for titration and neutralized phenolphthalein
for indicator if the water coutained no magnesium. If anunonium chlo-
ride had to be added to keep magnesium in solution litmus or methyl-
orange was used. It is not advisable to titrate under the benzenc layver
because acid can be occluded by it. Buissou (Compt. rend. 143, 289
and J. pharm. chim. [6] 24, 289) studied the determination of ammo-
nia by Nessler’s reagent. I1is analyses of the precipitate from ammnio-
nium chloride and the reagent lead to the formula Hg,N I, agreeing
with the work of Frangois. 'The precipitate is soluble in potassium
iodide, hence the reaction is reversible and some ammonia cscapes de-
tection (in ome casc 219;). The detennination of ammonia carricd
out by determining tlie mercury in the precipitate is therefore inexact.
Drawe (Chem.-Ztg., 30, 530) determined nitric acid by evaporating 10
ce. of water first with residue-free hydrochloric acid, then several times
with water, then deternining the chlorine in the solution of the residue.
He subtracted from the total number of cc. of tentli-normal silver nitrate
solution the number of cc. used in titration of the samc amount of water
sainple and the number of ce. of tenth-normal acid combined in the deter-
mination of carbonate harduness in 100 ce.  The difference was ealeulated to
nitric acid. Kidhn (Arbl. kais Gesundheitsamt., 23, 389) determined
minimal ainounts of lead by adding to 4 or 3 liters of the water a solu-
tion of 23 ce. of acetic acid and 500 ce. of sodium sulphide solution (8: 300)
mixed just before using. The coagulation of the colloidal lead sulphide
was aided by the addition of 100 gramms of sodiumn nitrate and the liquid
was shaken with 2 grams of short fibered asbestos.  The precipitate was
filtered on asbestos, using suction, the lead sulphide oxidized by hy-
drogen peroxide containing a little nitric acid and the lead sulphate
dissolved in sodium acetate solution. The rest of the method is that
of Dichl and Topf (Dingler's pol. ., 246, 196 Z. anal. Clhem., 26, 137, 277).
It is accurate to 1 mg. of lead in 1 liter of water. DPhelps (Tnis JotUr-
NaL, 28, 368) determined small amounts of copper by evaporating 1 liter
of the water to about 75 ce. (for 0.1 to 1 gram of copper), and adding 2
to 5 ce. of sulphuric acid aud electrolyzing, using the disit as anode, with
a current of NDy,, = 0.3 ampere for 4 hours or over night with gentle
stirring. The cathode was removed without interrupting the cirrent
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and dipped into boiled nitric acid. This solution was evaporated to
dryness, the residue taken up in water, put into a 100 cc. Nessler tube,
filled to the mark and 10 cc. of potassium sulphide solution (equal vol-
umes of 109, caustic potash and saturated hydrogen sulphide solutions)
added. The copper sulphide color appeared and was compared with
the color in a similar tube of 10 cc. of the potassium sulphide solution
diluted with water and standard copper sulphate solution added (o.2
cc. at a time) till colors were the same. For 1 liter of water taken, 1 cc.
of the copper sulphate solution is equivalent to a copper content of o0.2:
1000000. Raschig (Z. angew. Chem., 19, 334) determined sulphuric
acid by adding to the sample one-twentieth of its volume of a concen-
trated benzidine solution, stirring and allowing to stand 15 minutes.
If there were no precipitate the water contained 1.5 mg. of sulphur triox-
ide per liter or less. The precipitate was washed by suction, using very
little water, and titrated with tenth-normal sodium hydroxide (1 cc. =
4 mg. sulphur trioxide). There should be added for the benzidine loss
1.5 mg. Iron does not interfere if 1 to 2 cc. of a 19, hydroxylamine liy-
drochloride solution be added before the benzidine precipitation. Scriba
(Z. physik. chem. Uniterricht, 19, 298) stated that a paper strip dipped in
a solution of 1 gram of ferrous ammonium sulphate in 20 cc. of water,
dried and rubbed with pulverized potassium ferricyanide will give a
deep blue spot with the smallest amount of water.

Volumetric.—Acree and Brunel (Am. Chem. [.,36, 117) prepared a stand-
ard solution of hydrochloric acid by filling a clean liter flask nearly full
of water, running through a single holed rubber stopper a glass tube
with a long capillary reaching nearly to the bottom of the flask, weigh-
ing this to o0.001 gram with another flask as tare, thien passing into it
a current of dry hydrochloric acid gas till the increase in weight is a little
more than 1 gram molecule. The flask is cooled to room temperature
before the last weighing. The solution is then made up to the mark
and the extra water added from a burette. A further standardization
is unnecessary. Solutions of other gases obtainable dry, as liydrobromic
and hydriodic acids, hydrogen sulphide, sulphur dioxide in any solvent,
may be thus prepared. They gave also an improvement over the or-
dinary gravimetric method for standardizing hydrochloric or sulphuric
acid solutions. About 4.12 grams of twice recrystallized primary so-
dium carbonate are neutralized with the necessary amount of acid (us-
ing methyl orange). The end point is reached when a weak rose-red
color persists after some standing in a vacuum. The solution is evap-
orated to dryness in a weighed platinum dish and the residue heated
to constent weight. From the weight of the sodium chloride or sul-
phate and the volume or weight of solution used it is easy to calculate
the strength of acid. The method can be used with all acids, giving
sodium salts that can be dried and weighed. Richardson (J. Chem.
Ind., 26, 78) standardized sulphuric acid by neutralizing 5 cc. of dilute
weighed acid with filtered saturated barium hydroxide solution, using
phenolphthalein. The neutral solution was evaporated on the water
bath and the barium sulphate ignited and weighed. Riegler (Bull.
assoc. chim. sucr. dist., 24, 528) recommended ammonium triiodate
[NHH,(IO,),] as an original standardizing material. For tenth-nor-
mal solution 3.025 grams of the salt are dissolved in 100 cc. of boiling
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water and this diluted to 1 liter. To standardize sodium thiosulphate
40 cc. of water are put into a Hask with 1 gram of potassium iodide, 1 cc.
of hvdrochloric acid (d. 1.2) and 10 cc. of the above triiodate solution
and the mixture titrated as usual with thiosulphate. 3NH H,(10,),+
6Na,5,0; = 3Na,S,0; + 5NalO, + Nal - 31L,0 = 3NI{, 10, The tri-
iodate acts as a dibasic acid and so can be used directly for alkalimetry
with luteol, Congo red or diazonitraunilincguaiacol as indicator. The
trilodate neutralized by sodium hydroxide is no longer affected by so-
dium thiosulphate so the base to be determined can be treated with
an cxcess of trilodate and the cxeess titrated back with thiosulphate.
Standardization of tenth-normal acid may also be cffected gas volunietri-
cally by letting the triiodate act on liydrazine sulphate and detenuin-
ing the nitrogen (Z. anal. Chem., 42, 677). Wagner, Rink and Schultze
(Chem.-Ztg., 30, 1181) suggested the second inethod of Acree and Brunel
for the standardization of acids and bases. They stated also that where
there are tables showing the relation between refraction and concentra-
tion the Zeiss imuuersion refractometer may be used to determine quan-
titatively the rcaction product. Thev gave a table for the relation be-
tween refraction and coucentration of nitric acid.

Ahlum (Proc. Chem. Soc., 22, 63; J. Chem. Soc., 89, 470) gave a volu-
metric determination of free acid in tlie presence of iron salts, the iron being
precipitated with monosodium phosphate, the phosphate filtered out
and the filtrate titrated with sodium hiydroxide. The acid formed as
a result of the iron precipitation, for example, Fe,Cl; + 2Nall,PO, =
2l’'ePO, + 2Nall + 4HCl, is corrected for. Rupp (Z. anal. Chem.,
45, 687) stated that permanganate oxidations run more rapidly and
vigorously in alkaline than in acid solution, hence it is advisable in souc
cases to oxidize in alkaline solution, then to acidify and titrate back the
excess of permanganate according to Raschig (Ber., 38, 3911). Donnic
and nitrous acids are cascs given as examples.  The formuate solution
is warmed in a glass stoppered flask with considerable excess of permian-
ganate standardized against sodiwm thiosulphate and with o.5 gram
of pure dry sodium carbonate for 15 to 3o minutes on the water bath,
diluted after cooling with about 75 ce. of water, 23 cc. of dilute sulphuric
acid are added and 1 to 2 grams of potassiuin iodide, then the liberated
iodine is titrated with tenth-normal thiosulphate (1 cc. = 0.0023 gram
of forniic acid = v.0023 gram of nitrous acid aniomn).

Brandt (Z. anal. Chem.. 45, 95) found that the violet color of diphenyl-
carbohvdrazide (ohserved by Cazeneuve [Chem.-Ztg., 24, 684; Bull. soc.
chim. [3] 28, 758]) could be used to detect the end poiut of the bichro-
mate iron titration if a suflicient amount of hvdrochloric acid were pres-
ent with the manganiese sulphate solution containing phosphoric acid of
the Reinhard method. There should be at least 60 to 8o ce. of hydrochloric
acid [d. r.12]added to 1.5liters of water containing 100 ce. of the manganese
solution (6 kg. of sulphate, 33 liters of dilute sulphuricacid [1:3]and 3 liters
of phosplioric acid {d. 1.7] diluted to 60 liters), the iron solution and the
indicator (about 35 cc. of 0.1% solution). Then on titrating a red-violet
color is obtained, becomning a mixed color as the green chromium salt in-
creases till finally a sharp change to pure green is obtained at the end.
Without the acid the decomposition of the coloring matter is too cuergetic
and takes place before the iron is oxidized. Tron in amounts less than
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0.2 gram are to be titrated without the manganese sulphate solution
which tends to weaken the oxidizing action on the coloring matter. With
less than o.1 gram ferric chloride must be added. Corsini (Giorn. chim.
Jarm., 55, 200) reconimended the use of tropaeolin OO in alcoholic solution
as indicator in the determination of free mineral acids in bromatology
instead of methyl violet. The color change from yellow to red-violet
is sharper and more delicate than that of the latter, for example, for
sulphuric acid 1:20000 (1:10000 with methyl violet) and for hydro-
chloric acid 1.5 to 2:2000 (2 to 2.5:1000). Fenton (Proc. Camb. Phil.
Soc., 13, 298) stated that the previously described condensation deriva-
tive of methylfurfuraldehyde of the composition C,;H;O, may be used
as an indicator for strong acids and bases. A paper prepared from aque-
ous alcoholic solution gives with primary amines in acetic acid solution
an intense green color destroyed by mineral acids; with urea in the pres-
ence of strong hydrochloric acid a blue color; with alkalies a violet-blue
color destroyed by acids and disappearing on strong dilution. If the
substance be melted at 120° with urea a colorless base is obtained giving
a blue color with acids. Anotlier acid indicator is obtained by boiling
the compound with B-naphthylamine in alcohol solution which gives
with weak acids an intense green color. Salm (Z. Elektrochem., 12,
99, and Z. phystk. Chem., 57, 471) stated that by dilution of hydrochlo-
ric acid it is possible to prepare a series of standard solutions of varying
hydrogen ion concentration. Solutions near the neutral point are better
prepared by mixing tenth-normal monosodium and disodium phosphate
solutions. Tor each one of these comcentrations an indicator can be
found which will give a color change. By comparison with suitably
chosen standards the hydrogen lon concentration of solutions may be
accurately determined, for example, for oxalic acid K = 0.09 (0.1),
tartaric 0.0011 (0.00097), fumaric o0.0011 (0.00093) and camphoric
0.000,025 (0.000,0225). The figures in parentheses are from Ostwald’s
electrical conductivity measurements. The dissociation constant of
an indicator base or acid is equal to the hydroxy! or hydrogen ion con-
centration of a solution half dissociated. With two-colored indicators
like litmus such a solution is formed at the color change. With singly
colored omnes like phenolphthalein this solution is obtained by adding
acid to the completely reddened liquid till the color intensity has half
fallen away. The following dissociation constants are given:

Indicator acids. Indicator bases,
Methyl orange...... K=4.6X 107* Cyanine. ................ K=4.2X 1077°
p-Nitrophenol. ... ...... .2.3 X 1077 Dimethylaminoazobenzene.. ..1.45 X 10~ ‘!
Rosolicacid............. 1.1 X 1078
Alizarin.,................ 8.8 X 10°
Phenolphthalein......... 8.0 X 10710
Indicators and color changes for definite hydrogen ion concentrations are:
Concentration ofH+, Indicator. Color change.
L;E :} Mauvein Yellow-green
I X IO_-lN‘ e Green-green blue
1 X Io‘“zN} b Green blue-blue
1 X 103N u Blue-violet
1 X Io‘“‘N} Congo red Blue-violet
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Concentration of 1+ Indicator. Color chauge.
1 X 10N Congo red Violet-scarlet
1 X 107N } Sodium alizarinsulphonate Brown-red
1 X 107N Rosolic acid Bright brownish red-rose
1 X 108N f ' - Rose-red
1 X 107°N Phenolphthalein Colorless-rose
1 X 10‘““’N; " Rose-red
1 X 10—~“1\‘1 a-naphtolbenzoin Green-green blue
1 X 10—"°N | Tropaeolin Green yellow-orange
1 X 10—\ Trinitrobenzene Colorless-orange
1 X 108N Benzopurpurin Yellow (red)-rose
1 X 10 -®N ; Safranine Rose red-violet

sSchioorl (Chem. Weekblad, 3, 719, 771, 807) defined color indicators
as those coloring 1matters which possess distinctly different colors accord-
ing to whether the aqueous solution into which they are put contains
frece hydrogen or hydroxy! ions. In the first casc they show ‘‘acid™
color, in the second, "‘basic’” color. On transition from one color to the
other tliey show “tramsition” color. An acid delicate indicator is one
that shows tranmsition color i aqueous solution that contains hydroxyl
ions, as phenolphthalein, tropacolin OO0 and curcumin; alkali delicate
indicators are the opposite like p-nitrophenol, lacinoid, Congo and methyl
orange and ncutral indicators are thos. whose trausition color shows
in aqueous solutions containing both ions, as rosolic acid and litmus.
The different behavior of indicators in pure water is cexplained easily
on the basis of the difference in their sensibility quotients H: OH; the
Leliavior of solutions set at transition color on warnmiug is explained by
the change in that same quotient as a result of the increased dissocia-
tion of water mnolecules. The following results are given in a couple

of tables:
Concentration of Color taken Ly -oln-
e e Trapsition Color in pure water tion with transition
, color. at room temperature, color on warnting.
Indicator, HV OH" 1 :0M"
Phenolphthalein 10™" 10™° 10™* Bright red Colorless Colorless
Tropaeolin OO0 10™° 107* 107* Orange Yellow Yellow
Curcumin. ... .. 1077% 107%% 107! Brown-yellow Yellow Unchanged
Rosolic acid.... 1077 1077 1 Orange-red Orange-red «
Litmus........ 1077 1077 1 Violet Violet o
p-Nitrophenol . 107™% 10™% 10? C(lear yellow  Clear yellow Intense yellow
Lacmoid....... 107% 197% 10?2 Violet Violet Blue
Congo......... 1074 10740 10t Violet Red Red
Metlyl orange,. 1077* 107!0 10® Orange Yellow Yellow

Different values are obtained whether acid be titrated with alkali, or
vice versa. This caun be helped by titrating to the sanie end color in
both cases, for example, to clear red with phenolphthalein. Values ob-
tained with methy! orange and phenolphthalein are not the same; the
difference can be decreased by titrating to the transition color in each
case and neglected by titrating to the color of the indicator in water.
Optical—Fredenhagen (Ann. Physitk [4] 20, 133) decided that the
chief series of the potassimm and sodiun lines are oxide spectra while
the sccondary series arc duc to the metals,  The green thalliumn line is
also an oxide line. He tried the alkalies and some other elements in the
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ordinary, the carbon monoxide-oxygen and the hydrogen-chlorine flames.
In the second flame the same spectra were observed for the alkalies as
in the Bunsen flanie. They gave no spectra in the hydrogen-chlorine
flanie, but when the chlorine was cut out the spectra appeared. Cal-
cium and cuprous chloride gave chloride spectra in the hydrogen-chlo-
rine flamme. Riesenfeld and Wohlers (Ber., 39, 2628) found that an ap-
proximate quantitative determination of the alkaline earths can be
made fron the brilliancy of the lines of their spectra. With equal amounts
the red and green calcium, the orange and blue strontium lines will ap-
pear equally bright but the two green barium lines are noticeably darker.
With more than twice as much of any omne, its lines will appear dis-
tinctly brighter. Ifor detection of calcium and strontium the spectral
analytical way is more delicate than the chemical, but for barium
the chemical is better. A combination solution for the standardiza-
tion of the spectral apparatus in one series of measurements may be
made up of 50 cc. of water, 10 ce. of 109, hydrochloric acid, 1 drop of
10%, sodium hydroxide, 10 grams of potassium chloride, 3 grams of
stroritium chloride, 1 gram of calcium chloride and 0.8 gram of lithium
chloride. This gives the Ko, Lia, Na D, Caa, Sré and KJ lines.

Horn (Am. Chem. J., 35, 253) and Horn and Blake (Ibdd., 361,95, 576)
stated that the assumption usually made in colorimetric work that the
delicacy of all solutions which are more dilute than those obviously un-
suited because of depth of color is practically the same, is not true. It
is variable and the ease with which a determination can be carried out
varies with the concentration, though a simple relation between them
does not exist. Measurements with potassium bichromate solutions
showed that the delicacy is greatest at concentrations of 0.004 to 0.008
normal calculated to gram atoms of chromium. The smallest amount
of chromiuin that can be detected in distilled water is 0.000013 gram while
0.000001 gramn causes an easily told difference at concentrations of max-
imum sensibility. The difference between depth of color of two colored
solutions is niuch more easily detected than the difference between a
colored and a colorless one. For colorimetric determinations the con-
centrations of greatest delicacy should be found experimentally and the
conditions of experiment exactly laid down. The different amounts
of potassium bichromate and of copper sulphate which cause a notice-
able difference in color were determined. The reciprocals of these val-
ues plotted as ordinates with square roots of dilutions as abscissae gave
a curve with two distinet maxiina for the bichromate and one for copper
sulphate. The copper sulphate curve corresponded to the first part
of the bichromate curve. The delicacy of colorimetric analysis for cop-
per is about thirty times as delicate as for chromium. The delicacy for cop-
per sulphate is inversely proportional to the concentration of copper.
Within certain concentrations the percentage errors are constant in all
colorimetric analyses. The maximum of delicacy with ammoniacal
copper sulphate lies at a concentration of 1 grain atom of copper in 4996.1
liters. In more concentrated solutions a change of 5 per cent. called
forth a marked change in color. About the same relation was found
to hold for ammonia-free copper sulphate (8 per cent.). The delicacy
appears to be independent not of color tone but of the nature of the sub-
stance in solution.
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De Vecchi (Z. wiss. Mikrosk., 23, 312) recomniended 1 and 5 per cent.
methy!l alcohol solutions of photoxyline as cmbedding material in mi-
croscopic work. Visser (Chem. eekblad, 3, 7430 stated that instead
of weighing the nitron precipitates in Buseh's determination of nitrie
acid they can be compared in height with precipitates froim solutions
of known content. Instead of 110 mg. per liter hie found in this way
100 mg. Nitrous, chloric, pcrehilorie, oxalic and salieylic acids give
salts with nitron characteristic under the microscope. So also does
saccharin after conversion with sonic drops of dilute alkali into o-sulph-
aminobenzoic acid.

Analysis of Inorganic Compounds.

Noves (Techn. Quarterly, 16, No. 2; 17, No. 3; Chem. News, 93, 134
146, 136, 179, 189, 205, 216, 226, 239, 250, 262) has published part of
his system: of qualitative analysis including practically all of the eleinents.
It is worked out with great care with numberless test analyses, checks and
notes on the various procedures.

Metallords, Oxygen, Sulphwr.—Bancroft and MHamill (/. Physiology,
34, 306) deternmiined the oxvgen dissolved in phvsiological salt solutions
by boiling tlie liquid under very low pressure (about 3 . of wiereury)
and catching the gas in a 2 . wide tube.  In such a tube 0.3 ce. of
gas will cause a bubble 100 mmni long. The analysis consists in noting
the differcuce in length of bubble before and after absorptiou with pyro-
gallicacid. Mathewson and Calvin (Am. Chem. ., 36, 113) gave amethod
for the determination of hvdrogen peroxide or of ferrous sulphate or other
reducing agents in which ferrous anmmoniwm sulphate and anmionium sul-
phate in ahout equal amonnts are treated with 5 ce. of phosphoric acid
and diluted to 50 ce. Then 5 ce. of a titaniwun potassiuin sulphate so-
lution are added and the titration carricd out tmmnediately with about
0.15 normal hydrogen peroxide to vellow color.  Results when the method
is reversed for hydrogen peroxide are au little lower than those of the
permanganate niethod whicli is to he expeeted because permanganate
oxidizes the organic matter of the livdrogen peroxide as well.  With
sodium nitrite the results are too high because the reaction is very slow
near the end point.

Berger (Compt. rend., 143, 1160) determined free sulphur by pouring
over an amount of substance containing o.1-o.2 gram of frec sulphur,
10 cc. of fuming nitric acid, adding o.5 to 1 gram of potassium bromide,
evaporating the liquid after a few minutes to dryness, fuming the res-
idue down 2 or 3 times with « few cc. of hydrochloric acid, taking up with
water and precipitating as usual with barium chloride.

McFarland and Gregorv (Chem. News, 03, 201) detected sulphur
in crude iron by mixing 5 grams of sample intimately with o.5 gramn of
tartar, wrapping in filter paper and igniting for 15 ininutes in a muffle,
cooling, breaking up the mass, putting it in an evolution flask with exit
tube dipping into an amnoniacal cadmitun chloride solution. Boil-
ing hydrochloric acid (2 parts acid, 1 part water) is put on the mixture.
The solution containing the suspended cadmium sulphide is acidified
with hvdrochloric acid and titrated directly with normal iodine solution.
Reinhardt (Stahl w. IZisen, 26, 799) gave 2 similar method, treating his
iron sample with livdrochloric acid in an atinosphere of hydrogen and
catching the hvdrogen sulplide in an ammnouiacal cadmium solution.
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The precipitate was washed with ammonia, shaken with iodine
solution, hydrochloric acid added, and the iodine titrated back with
sodium thiosulphate and starch. Gyzander (Chem. News, 93, 213) took
up o.2 gram of pyrifes with a mixture of 5 cc. of hydrochloric and 15 cc.
of nitric acids, evaporated, evaporated again with water and 5 cc. of
concentrated hydrochloric acid, took up the residue with 100 cc. of water,
1 cc. of concentrated hydrochloric acid and 3 cc. of hydroxylamine hy-
drochloride solution (1 ounce in 500 cc. of water). After the iron was
reduced the solution was heated to near boiling, 10 cc. of a cold 10 per
cent. barium chloride solution added dropwise and the bariuin sulphate
determined as usual. Hintz and Weber (Z. anal. Chem., 45, 31) took
up their 0.5 gram of pyrites similarly, but removed the iron with ammo-
nia, filtered and washed till filtrate and washwater amounted to 450 cc.
This was neutralized, using niethyl orange as indicator, 1 cc. of hydro-
chloric acid (d. 1.17) added, the whole heated to incipient boiling and
precipitated with 24 cc. of 10 per cent. barium chloride solution diluted
to 100 cc. heated to boilingand added all at once with vigorous stirring.
The washed iron precipitate was dissolved in hydrochloric acid and pre-
cipitated again with animonia, the filtrate and washwater from this treated
again with barium chloride, any sulphate formed being added to the
main quantity. Raschig (Z. angew. Chem., 19, 331) determined sul-
phur in pyrites by precipitation, after its oxidation, as benzidine sul-
phate, stating that the iethod is more accurate than Hintz and Web-
er’s barium sulphate precipitation.

Bruhns (Z. anal. Chem., 45, 573) determiined small amounts of sul-
phuric acid, especially in waters, by treating 150 cc. of the sample in a
200 cc. flask with 5 cc. of a barium chromate emulsion (29.45 grams of
potassium chromate and 20 grams of primary potassium carbonate in
750 cc. of water with 48.86 grams of crystallized barium chloride in 250
cc. of water), pouring off the supernatant liquid aud diluting the resid-
ual emulsion to 500 cc. 1 cc. of strong hydrochloric acid (3:2) was
added and the whole allowed to stand with some shaking. Thirty minutes
after the solution had colored yellow by solution of barium chromate
in the hydrochloric acid it was made weakly alkaline with dilute ammo-
nia, diluted to 200 cc. and filtered through a dry filter. After shaking,
100 cc. of the filtrate were treated in a glass stoppered flask with some
potassium iodide and 5 cc. of hydrochloric acid (3:2) and after 30 min-
utes titrated with sodium thiosulphate and starch. Using twentieth-
normal thiosulphate which has the value of thirticth-normal here, the
number of cc. used multiplied by 1.78 gives the number of mg. of sul-
phuric acid in 100 cc. of water. The result inust be corrected by the
subtraction of o0.15 ce. of thirtieth-normal thiosulphate. Johnson (THis
JournaL, 28, 1209) determined carbon bisulphide in commercial ben-
zenc by conversion into copper xanthogenate, treating 75 cc. of ben-
zene with 1 cc. of saturated alcoholic caustic potash for each o.1 gram
of bisulphide, adding a weighed amount of bisulphide (0.06 to 0.14 gram)
and shaking for 15 to 20 minutes. The potassiuni xanthogenate was
dissolved in water by shaking in a separatory funnel and the well washed
benzene extracted with 3/4 of the original amount of caustic potash.
The extracts and washwater were diluted to 500 cc., an aliquot portion
weakly acidified with very dilute acetic acid and treated with copper
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sulphate in not too great excess. This was allowed to stand for 1% hours
with repeated shaking, filtered and the precipitate washed, dried and
ignited in poreclain.  The resudts gave a CuO:C8, ratio varyving from
1:1.593 to 1:1.825, an average of 1:1.750 or about go per cent. of Macag-
10’s value 1:1.931. Se\ew1tz and Bloch (Bull. sac. chim. {3] 35, 293)
determined hydrosulphurous acid in hydrosulphites and their corpounds
witlh formmaldelivde by nicans of their reduction of silver halides, 2AgCl -=
ANH; + Na,3,0,.2H,0 = 2Nall + 2(NI).50, + 2Ag. Sulphites,  bi-
sulphites and iyposulphites do not do this. Hyraldite, NailS0..C1{,0.2H.0,
decomposes siioothly with ammoniacal silver chloride at So”.  About
¢ times the theoretical amount of silver chiloride shiould e used.

Halogens.—Jannasch and Zimnernmann and Jannascel alone (Ber., 39,
196, 3635) separated the halogens by adding to a solution of the mixture
of their compounds iu 120 to 130 ce. of water, 15 ce. of acetic acid and
at least 3 cc. of 30 per cent. hvdrogen peroxide and distilling off the io-
dine in 20 to 235 minutes it a current of steanit. 1t was absorbed i hy-
drazine sulphate, concentrated amvuonia and water. The contents of
the absorption vessels were united, acidified with 30-40 cc. of nitric
acid aud precipitated cold with silver nitrate.  The separation of chlo-
rine and bromine is dependent upon concentration and upon prescice
of a determined excess of sulphuric weid.  With mueh acid hydrogen
peroxide scts bromine free even in the cold. 1t is separated 1)\ means
of a current of carbon dioxide by mere wanuing on a weakly boiling
water bath. Rupp aud Hom (Arch. Pharu.. 244, 4035) gave a volu-
utetrie determination of iodine in the prescnce of chlorine «nd bromine
ions. 0.2 to 0.4 gram of the substance was dissolved in 50 ce. of water,
acidified with 23 ce. of dilute sulphurie acid und then about 3 gramns of
oxalic acid were added. 1 per cent. potassiui permanganate was added
till the liquid shaken upon thisk wall showed dlstlllLUV violct color, the
mixture allowed to stand 3 hours withh occasional shaking., 1 gram of
potassiuin iodide was then added and the libernted iodine titrated with
tenth-normal thiosulphate. In the presence of ehlorine and broumtine
ions the end point of the permanganate addition fails. 10 cc. of 1 per
cent. permanganate mayv be added wheu from $ to 235 ce. of thiosulphate
are required. Then bv making 2 Volhar! determination the data arc
at hand for iodine aud chlorine ion separation, iodine and bromine or
iodinc from chlorine and bromine ions. Ville and Derrien (Bull. soc.
chim. [37 38, 239) detected fluorine in food products by wmeans of the
fact that the absorption spectruin of 1iethemoglobin is changed by
sodium fluoride.  The red baud A6335 disappears and Mcnzie’s band
(A612) appears. 100 cc. of red wine were evaporated ¥ or }§ to remove
alcohiol, the volunie made up again with water, 50 ce. of the liguid shaken
with 1 gram of mangauncse dioxide, filtered, 23 ce. of the filtrate treated
with o.1 gramn of d10x1de, I to 1.5 cc. of defibrinated blood diluted with
4 volumes of a 1:7100 ¢olution of potassivin oxalkite added, shaken, fil-
tered and tested.  Or 100 ce. of the denleoholized wine ight be treated
with 3 cc. of a solution of 1 part cgg albumen awd 7 parts of 1 per cent.
potassiumn oxalate solution, the whole boiled up and filtered after cool-
ing, 25 cc. treated with 1 to 1.5 ce. of the reagent blood aud tested. Wines
with 0.08 to o.1 grain of sodium tluoride give Menzie's Jand.

Nitrogen, DPliosphorus.-—Bormwater (Chem. eckidad, 3, 30) gave
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simplified method for determining nitric acid in nitrates. He placed
in an 800 cc. Erlenmeyer flask about 0.5 gram of nitrate, 200 cc. of bro-
mine, 5 cc. of alcohol and 50 ce. of caustic potash (d. 1.3), also about
2.5 grams of finely cut aluminum wire. The flask was connected through
tube and condenser with a vessel containing standardized sulphuric
acid. It was heated slowly till the reaction started and to boiling only
after the gas evolution weakened. Busch (Z. angew. Chem., 19, 1329)
and Busch and Schneider (Z. ges. Schiess.- u. Sprengstoffw., 1, 232) de-
termined the nitrogen content of nitrocellulose by warniing o.2 gram
of sample in a flask with 5 cc. of 30 per cent. sodium hydroxide and 10 cc. of
3 per cent. hydrogen peroxide on a water bath and then boiling over
free flame to complete solution. Forty cc. of water and 10 cc. more of 3
per cent. peroxide were added, the mixture warmed to 50° and 40 cc.
of 5 per cent. sulphuric acid allowed to flow into the bottom of
the dish from a pipette. The precipitation of the nitric acid was then
made with nitron acetate. Busch (Ber., 39, 1401) determined nitrous
acld by oxidation with warm neutral 3 per cent. hydrogen peroxide,
acidification with 2 per cent. sulphuric acid and precipitation of the
nitric acid formed as nitron nitrate (Jb¢d., 38, 861). Nitrous and ni-
tric acids together may be deterniined by titrating the nitrous acid in
an aliquot portion with permanganate and in another oxidizing it with
hydrogen peroxide and weighing both acids as nitron nitrate. Reich-
ard (Chem. - Z1g., 30, 790) stated that dry arbutin g1ves with as little as
0.0001 gram of nitric acid a yellow color. The color is fairly stable, espe-
cially if concentrated hydrochloric acid be used instead of concentrated
sulphuric in the test. Forty per cent. caustic potash colors the solution
reddish yellow, ammonia weak violet. Berberine and free nitric acid
only on warming give a reddish brown substance, in great concentra-
tions almost black, if hydrochloric acid be used to liberate the nitric
acid. With sulphuric acid the reaction appears in the cold. It is more
delicate than the first.

Artmann and Skrabal (Z. anal. Chem., 46, 5) determined ammonia
iodometrically, treating the substance containing it with bromine and
alkali, shaking in a closed flask, adding solid potassium iodide, acidifying
and titrating the iodine with thiosulphate. Madri (Gaz. chim. tal., 36 I,
373) criticized the method of Roberto and Roncali (L industria chim-
ica, 6, 178) for the determination of hydrazine with permanganate. They
stated that on heating, 5 molecules of nitrogen were set free for 4 mole-
cules of permanganate. Madri said their own results never agreed with
their own equation or with the earlier work of Peterson (Z. anorg. Chem.,
5, 3). In acid solution the equation is, according to Peterson,
17N,H,. H.SO, + 130 = 13H,0 + 7(NH,),SO, + 10N, + H,S0,. Without
the acid the grade of oxidation of the hvdrazine increases but does not
reach the stage of Roberto and Roncali. Hence the reaction cannot
be used for the determination of either permanganate or hydrazine.
Potassium bichromate oxidizes hydrazine completely, as has been al-
ready pointed out by Purgotti (Gaz. chim. ital., 26 11, 559).

Aronstein (Chem. Weekblad, 3, 283, 493) detected white phosphorus
in the presence of much phosphorus sesquisulphide by leading hydro-
gen or carbon dioxide miixed with air over the substance to be tested.
Phosphorescence is given to the gas, disappearing as more air is blown
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in and appearing as the air content becoules again less.  The pure ses
quisulphide shows a simnilar behavior only at about &0° or above. The
test is delicate to o.2 per cent. of phospliorus, if its absolute mass is not
less than o.04 mg. Ie criticized Van Iiijk's lead acctate niethod and
stated that rubbing the carbou bisulphide extract residue in the dark
was delicate ouly to 1.4 per cent. of phosphorus in tle x‘csquisulphidc
Van Eijk (/bd.. 3, 367, 404, 623) stated that a test tube cont'unmg 2350
mg. of phosphorus-free sesquisulphide would light up aliove 70° while
one waruted at same time in the sawe water bath containing o.02 per
cent, of pliosphorus in the same mmount of sesquisulphide would do it
under 60° A better test is to distil the preparation with lead acetate;
the sesquisulphide is decomposed and an illumination is obscrved with
0.02 mg. of phosphorus or morc. To cxclude red phosphorus it is well
to extract the mass with carbon bisulphide and 1o test the residue from
evaporation of the bisulphide for white phospliorus.  If this extraction
residue be geutly rubbed in o dark roon, illunination is obtained in the
prescuce of white phosphorns.  The test is delicate to v.0o0o4 mig. The
presenece of turpentine is disturbing to the pliosphorus tests.  Aron-
stein’s test is said to be less delicate than tliese.  Schenck and Scharff
(Ber., 39, 1522) detected small auounts of white phosphorus by pass-
ing a current of air over the warmed substance and leading this to the
protective ceylinder of an  clectroscope.. Phospliorus  sesquisulphide
causes smrael\ any conductivity un to 757 and none at 07, but a frac-
tion of a mg. of the white phOspllorlh will. fuhp(mtmu of 33° to
55° arc the most suitable. The limit of sensibility is about 0004 g,
Siemens (A7b. kais. Gesundheitsamt, 24, 204) tested the red phosphorus of
coumnerce for white or vellow by extracting 5 grams of the sample with
150 cc. of benzene on a hoiling water batl for ¥ bour by using a return
coudenser.  After cooling the filtered solution 1 ce. of it was treated
with 1 cc. of ammoniacal silver nitrate solution (1.7 grains of nitrate
in 100 ce. of anumonia [d. 0gy2]) and shaken. 1f the color is weak vel-
low there is no white phosphorus. The color is reddish or dark brown
or there is a precipitate in its presenee. In 1 ce. of benzeneo.or mrg.
of white phosphorus can be  detected.  Mauricheau-Beaupré (Compl.
rend., 142, 1206) gave a qualitative test for phospliorus. A picce of
glass tubing 5 to 1o pum. in diameter is brought into the upper oxidiz-
ing part of a lhvdrogen or acetvlene flame. In the presence of phos-
phorus the glass is 1ot only ctehed but gains in weight, while without
phosphorus it loses weight and tliere is no etching.  The clement may
afterwards be determined in the ctched puart.  Phosphine in acetylene
in the ratio 1: 10000 mayv be detected.  Tlydrofluoric acid must be ab-
sent.  Iricke (Stahl w. Ldsen, 26, 279) detenmined phosphorus in iron
and steel by dissolving the samiple in nitric acid, oxidizing the phosphorus
with permanganate, dissolving the precipitated nanganese dioxide in
amnionium chloride solution, cvaporating to 30 or 4o ce., making weakly
acid by ncarly neutralizing with ammonia and precipitating warm with
molvbdate solution. The precipitate is filtered, washed with cold water
till iron is rcmoved, dissolved in standard sodium Livdroxide solution
(1 cc. = 0.00023 grant phosphorus?y and tie solution titrated back with sul-
phuricacid of the saine strength using phienolplithalein, 2[ (NH,), PO, 123[00.]
+46NaOH = 2(NH),HPO, = (NH,),Mo0O, - 23Na, MoO, - 22H,0.
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2P =46NaOH = 23H,50,. Jannasch and Heilmann (Ber., 39, 3625)
stated that pliosphoric acid can be quantitatively volatilized from its
salts if an intimate mixture of phosphate and carbon be made first by
treating phosphate and sugar solution in a distilling flask with sulphuric
acid. The phosphorus is volatilized in a current of chlorine.

Arsenic, Antimony.—Berntrop (Chem. Weekblad, 3, 315) determined
the arsenic content of a mirror by oxidation at 60° with potassium bi-
chromate and sulphuric acid. sK,Cr,0, + 20H,80, + 6As = 5K,S0, +
20H,0 + 35Cr,(80,); + 3As,0;. The excess of bichromate is titrated
back with potassium iodide and thiosulphate. The results are some-
what too low because of the formation of some arsenious oxide in the
preparation of arsine in spite of efforts to keep air out and the reten-
tion of some arsine in the evolution flask, but chiefly because the liquid
of the flask remains markedly arsenic-bearing. If this liquid be run
again for arsenic and the result added to that of the main determination
the method is good. Strzyzowski (Pharm. Post, 39, 677) determined
arsenic in animal objects, etc., by heating carefully in a porcelain cru-
cible, 1 gram of magnesia, 10 cc. of the liquid (5 to 10 g. of half solid mat-
ter or 1 gram of solid broken up and rubbed with 10 cc. of water) and
0.5 to 1 cc. of concentrated nitric acid on an asbestos plate, then over
a free flame till after breaking up the residue is pure white. This is taken
up with 10 cc. of water and 5.5 cc. of 50 per cent. sulphuric acid, filtered
from the calcium sulphate and carbon, and the filtrate brought by wash-
ing with 12% per cent. sulphuric acid to 20 to 25 cc. and the magnesium
arsenate in solution investigated in the author’s Marsh test apparatus.
Rosenthaler (Z. anal. Chem., 45, 596) determined arsenic acid by the
reverse of the lodometric method for arsenious acid. 2H,AsO, + 4KI +
4HCl = As,0, + 41 + 4KCl + 5H,0. The reaction is complete at the
end of 1o to 15 miinutes and the liberated iodine is titrated as usual.
Both acids of arsenic may be determined by obtaining the arsenious
acid amount first and after oxidation the total amount of arsenic acid,

Low (Tais JoURNAL, 28, 1715) gave a technical determination of ar-
senic and antimony in ores in which the sample is taken up with pri-
mary potassium sulphate, tartaric and concentrated sulphuric acids.
The two sulphides are precipitated by hydrogen sulphide from this
diluted and filtered solution, then they are dissolved in potassium sulphide
solution. This solution is evaporated with primary potassium sulphate
and concentrated sulphuric acid and finally heated till the sulphur and
most of the free acid are gone, the cooled residue taken up with water
and concentrated hydrochloric acid and the arsenic precipitated with
hydrogen sulphide. The filtrate is evaporated again with primary sul-
phate and sulphuric acid, the cooled residue taken up with water and
hydrochloric acid, diluted and titrated with permanganate. The oxalic
acid value of the permanganate solution multiplied by 0.9532 gives the
antimony value. The arsenic precipitate is dissolved in water contain-
ing ammonium sulphide, the solution evaporated with primary sulphate
and acid, and the cooled melt taken up with water and boiled. The
solution is made weakly alkaline with ammonia, then acid with hydro-
chloric acid, cooled to room temperature, primary sodium carbonate
added and the solution titrated with iodine. Materne (Bull. soc. belg.
chim., 20, 46) separated arsenic, antimony and tin by treating the sul-
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phide mixture (containing bivalent tin without tetravalent) with a hot
2 per cent. borax solution, filtering and washing with gradually deereas-
ing strength of borax solution; the filtrate contained the arscnic. The
precipitate was treated with boiling 5 per cent. sodimmn carbomate solu-
tion and filtered liot; the filtrate contained antimouny. The tin in the
residue was dissolved in 10 per cent. sodiumn hyvdroxide. If stanmic tin
were present instead of stannous, the arscnic was removed hy digestion
with cold 2 per ceut. borax solution and the residuc boiled with 5 per
cent. sodium hydroxide solution, dissolving out the tin; the antimony
in the residue could then be dissolved inn hot 5 per ceut. sodiunt carbou-
ate solution. Treatnent of these solutions with hydrochlorie acid or
with tartaric acid and ammoniun chloride gives the sulphide in cach
case. The horax solution is made up of zoo ce. of 2 per cent. borax
and 20 cc. of 10 per ceut. anusoniuw cliloride, the sodimnn carbouate
solution of 500 cc. of 5 per cent. sodium carbonate and 10 cc. of 10 per
ceut. ammonium chloride, and the tartaric acid solution of 300 cc. of
20 per cent. acid and 150 ce. of 10 per cent. ammoniun chloride.  Czer-
wek (2. anal. Chemn., 45, 503) separated antimony from tin in allovs by
dissolving in a warm mixture of tartaric and concentrated nitric acids
with a little water and precipitating the tin from this solution licated
to incipient boiling by 45 per cent. phosphoric acid. The precipitate
was filtered, washed with dilute ammouniun nitrate solution, dissolved
in warin annnonium sulphide, reprecipitated with dilute sulphuric acid,
filtered, washed again with dilute aimuonimn nitrate, dried and ignited
to tin dioxide, oxidizing with nitric acid. The filtrate was neutralized
with amnionia, ammonium sulphide added, the solution acidified with
acetic acid and the antimony trisulphide filtered warm. The preeipi-
tate was washed with dilute anunoniwnu nitrate, dissolved in a large
porcelain crucible with ammoniwun sulphide, the solution evaporated,
the residue oxidized with funing nitric acid and ignited to antimonyv
tetroxide. With other mietals present the tin phosphate was washed
with 150 to 200 cc. of hot normal nitric acid, dissolved in ammioniumn
sulphide, or sodium sulphide if copper were present, and the tin preeipi-
tated as above. In the tin filtrate other metals were rcimoved with
ammonia and ammonium sulphide und the antimouy precipitated by
acetic acid.

Carbon, Boron, Silicon.—Aupperle (THIs JoUurxnal, 28, 858) gave a
volunietric 1ethod for the determination of carbon in iron and steel
which rests on the titration of harium hydroxide into which the carbon
dioxide from the combustion of filings of the saniple in oxyvgen has heen
passed. He stated that the barium hydroxide niay be titrated with acid
in the presence of barium carbonate without losing carbou dioxide if
the acid be run deep into the solution by micans of a long capillary tube
for any dioxide set free is absorbed again by tlic hvdroxide above.  (CH.
Bruhns, p. 126 Super.) Rosenthalerand Tiirk (Arch. Pharm., 244,317 aud the
former alone (/bid., 244, 533) investigated the percentage of dissolved
substaice ahbsorbed fromm 1 per cent. solutions of it in diffcrent solvents
by 5 times its weight of different kinds of charcoal in the cases of codeinc,
caffeine, salicine, picrotoxine, gallotannie, gallic and oxalic acids. po
tassiun oxalate, indigotine and glucose. The amonnt and mte of ad-
sorption are greatest in the case of animal chareoal. great also with “flesh”
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and less so with “plantblood” charcoals, and are small with “‘blood,”
“limewood” and ‘‘sponge” charcoals. They are greatest in aqueous
solutions, then in descending order come ethyl! alcohol, methy! alco-
hol, acetic acid, acetone and chloroform. There is relatively less adsorbed
in concentrated than in dilute solutions. Adsorption and decoloriza-
tion are little dependent on the temperature. The more readily a sub-
stance is adsorbed the more difficult it is to dissclve it out again. The
decolorizing power of charcoals is dependent on their adsorbing power.
Charcoal to be used for decolorizing should be carefully purified and used
in as smnall amount as possible. Solutions in solvents other than water
and as concentrated as possible are advisable. Substances readily ox-
idizable niust not be decolorized with animal charcoal. The percent-
age of a substance adsorbed increases with its molecular weight. Color-
ing matter in a solution usually has a high molecular weight and its con-
centration in the solution is usually small, both being conditions favor-
able to adsorption.

Castellana (Gaz. chim. ital., 36 I, 136, 232) stated that the green flame
test for boric acid is obtained if the substance be mixed with potassium ethyl
sulphate and heated with the flame till the first vapors rise and then
setting fire to these. 0.5 mg. of boric acid may be detected. The char-
acteristic odors of their esters are obtained with a considerable number
of organic acids if carefully heated dry with potassium ethyl sulphate.
He stated in reply to Velardi's (Ibid., 36 I, 230) criticism that copper
chloride, phosphites and hypophosphites do not interfere with the boric
acid color and that the turmeric paper test is not superior to his in deli-
cacy. Fendler (Z. Nahr.-Genussm., 11, 137) gave a modification
of the turmeric paper test, comparing the color obtained under
certain conditions with a variety of standard colors obtained with known
amounts of boric acid. Low (THis JourwaL, 28, 807) found that the
turmeric test is extraordinarily sharp if the paper be dried not at 100°
but at ordinary temperatures or 40°to 50° in a vacuum desiccator.
In 1 cc. 0.000,001 gram of boric acid may easily be detected. In the quan-
titative determination it is not possible to drive all of the boric acid out
of water solution with methyl alcohol because the smallest amount of
water will hold back considerable acid. All the acid may be driven
over by the use of some water-extracting substance like calcium chloride.

Hinden (Z. anal. Chem., 45, 332) said that the taking up of silicates
after evaporation with hydrofluoric acid may be accomplished by evap-
orating 4 to 6 times with hydrochloric acid, the bases being converted
into chlorides. One gram of substance is moistened in platinum with a
little water and evaporated down with 10 to 15 cc. of concentrated hy-
drofluoric acid, the residue taken up with hydrochloric acid (1:1), 10
cc. of hydrofluoric acid again added, evaporated and the evaporation
repeated about 6 times with 10 to 20 cc. of hydrochloric acid. Com-
plete decomposition is not to be obtained in this way with barium and
lead-bearing glasses; here the recommendation is made to filter off the
insoluble residue and to treat again with the two acids. Schucht and
Moller (Ber., 39,3693) titrated hydrofluosilicic acid with sodium hydrox-
ide in the presence of methylorange, adding first an excess of mneutral
calcium  chloride  solution. H,SiF; + 3CaCl, + 6NaOH = 3CaF, +
6NaCl + HSSi0, + 2H,0.
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Metals, General.—Tarugi and Aarchionneschi (Boll. chim. jarm.,
45, 629) gave some particulars regarding the use of thicacctic acid rccom-
mended by Schiff and Tarugi (Gaz. chim. atal., 24, 351) in qualitative
analvsis. Theyv stated that it works well. Under pressure in scaled
tubes at go° it gives complete precipitation of sulphides much more
readily than hydrogen sulphide. and in acid concentrations such that
under normal circunmistances no sulphides would form. The action
of thioacetic acid in closed vessels at 90° is equal to that of hvdrogen
sulphide at 14.34 atmospheres. Daitz (Z. anal. Chem., 48, a2) criti-
cized the ammonium sulphide group scparation of Boctticher (Jbud.,
43, 99), saving that in the separation of cohalt, nickel, iron and mangi-
nese fromn aluminum, zine and chromium by cxeess of sodium liydrox-
ide and bromine a good deal of nickel and some cobalt go into solution:
also that on treatment of the first four as hvdroxides with conceutrated
hvdrochloric acid, evaporation, addition of excess of anunonia, heating
to boiling after strong shaking and addition of 2 to 3 ce. of hydrogen

_peroxide and filtering, much nickel and some cobalt arc left in the resi-

due while a good deal of iron and muangancse go into the filtrate which
should contain ouly coumplex nickel and cobalt salts. Jannasch and
Heimann (/. pr. Chem. [2] 73, 173, 488) gave some more nictal separa-
.tions by distillation in a current of dryv hydrochloric acid gas. Tin dis-
tils over away from1 cadmium at « temperature not above 320°  Bis-
muth is separated from cadinium by distilling at temperatures between
180° and 350°; bismuth aud silver may be easily separated. Auntintony
distils from lead inixture between 150° and 250° Antimony aud
copper, cadmium or silver may be separated. The temperature
1need in no case exceed 350° The authors upheld their method against
Friedheint’s (Z. anal. Chemn., 44, 4635) criticisni.

Alkaliecs.—Hiibener (Chem.-Zig., 30, 58) int detecting sodium sulphite
inn thiosulphate 1nade use of the fact that the sulphur dioxide liherated
froni the thiosulphate requires twice as mueh iodine for its oxidation
as does the thiosulphate itself. Na,S5,0,.5H.0 + I = INa,S 0O, + Nal -+
5H,0. XNa, S,0,.5H,0 + H,S0, = SO, + 5 + Na,50, + 6H,0. 30,4
2l + H,0 = 2HI + H,S0, Onc determination is made direct, with
iodine, another by passing the sulphur dioxide evolved in an atmosphere
of carbon dioxide through an excess of iodine and titrating back. These
two values by suitable calculation give the amounts of sulphite and
thiosulphate in the samiple. He found in a samiple supposedly 9o per
cent. pure, 92.87 per cent. thiosulphate, 3.11 per cent. sulphite and 2.66
per cent. sulphate, the last figure representing sodium sulphate corre-
sponding to the barium sulphate difference of the totally oxidized samn-
ple and that calculated to correspond to thie sulplite and thiosulphate.
Cormimbocuf (Ann. chim. anal. appl., 11, 130) determined potassium
chloride in potassiuni bromide by precipitating both as silver salt and
weighing. 2 grams of purc potassiim bromide should give 3.1596
grams of silver bromide while 2 grams of potassium chloride should weigh
3.8523 graus as silver chloride. He assunicd 1 per cent. of potassimm
chloride would increase the weight of the silver bromide by 0.0069:7
gram and gave a table for the chloride content of the bromide.  Pajettu
(Gaz. chim. dtal., 36 II, 150, 298) stated that the solubility of potassium
or potassiuni and sodium persulphate is increased by the presence of
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sodium sulphate and decreased by potassium sulphate, the solubility
coefficients per 100 ce. at 12° being for saturated solutions of sodium
sulphate 5.982, of primary sulphate 8.72, of potassium sulphate 0.792,
of primary sulphate 0.329. There is direct proportionality to the greater
or less solubility of the sodium or potassium- salt. The solubility of
the persulphate in sodium salt solutions is a function of their concentra-
tion of sodium. Hence the greater solubility in the presence of sodium
salts is probably due to chemical action. XK,5,0, + Na,S0, = Na,5,0, +
K,S0, On this ground he criticized Tarugi’s (Ibid., 34 1, 324) method
" for the determination of potassium. Schlicht (Chem.-Ztg., 30, 1299)
observed that sodium phosphomolybdate solution gives a yellow pre-
cipitate when heated with potassium salts acidified with nitric acid and
makes a good test for potassium.

Beryllium, Magnesium, Alkaline Earths.—Glassmann (Ber., 39, 3366,
3368) gave a quantitative separation of beryllium and aluminum, neu-
tralizing the hydrochloric or sulphuric acid solution of the oxides approx-
fimately with sodium carbonate and adding excess of sodium thiosul-
phate, then boiling till the odor of sulphur dioxide disappears and heat-
ing for % hour on the water bath. Beryllilum remains in solution as
sulphite or basic sulphite. The aluminum hydroxide and sulphur pre-
cipitate is washed and ignited. The excess of thiosulphate in the fil-
trate is decomposed with hydrochloric acid and the beryllium precip-
itated with ammonia or according to Glassmann’'s method with potas-
sium iodide and iodate, which according to Friedheim (I44d., 39, 3868) was
first described by Joy in 1864 and later by Zimmermann in 1887. Par-
sons and Barnes (THIs JOURNAL, 28, 1589) separated beryllium from alum-
inum and iron by neutralizing the chloride solution as nearly as possible
with animonia, treating the cold solution with 10 grams of primary so-
dium carbonate, heating the mixture as rapidly as possible to boiling
and boiling for 1 minute. The beaker is set in cold water to cool, the
precipitate filtered and washed with hot water and dissolved on the
filter in as little hydrochloric acid (1:1) as possible, diluting to 100 cc.
in the original beaker. This solution is neutralized with ammonia and
the precipitation repeated. The filtrate and washings are neutralized
with concentrated hydrochloric acid, the precipitate dissolved, the
solution boiled to drive out carbon dioxide and the beryllium precipi-
tated by ammonia as the hydroxide, this washed with ammonium ace-
tate solution, dried, ignited and weighed as the oxide. The aluminum
hydroxide precipitated is dissolved in hydrochloric acid, reprecipitated
with ammonia, ignited and weighed. The iron separation is the same.

Grimbert (J. pharm. chim. (6] 23, 237) carried out the Schlagden-
hauffen reaction for magnesium by treating 10 cc. of the solution with
5 cc. of 10 per cent. potassium iodide and 2 to 3 drops of a concentrated
sodium hypochlorite solution. In the presence of magnesium a red-
dish precipitate looking like ferric hydroxide is obtained. The test
is delicate to 1:2000; the solution must never be acid. Bellier (Ib4d.,
(6] 23, 378) treated the magnesium solution with a solution of iodine
in potassium iodide and then dropwise with dilute sodium hydroxide.
With more than o.02 per cent. of magnesium a relatively abundant red-
dish brown precipitate is obtained; with 0.005 per cent. a reddish brown-
yellow color. A delicacy of 1:20000 is claimed for this modification.
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Ammonium salts, acids and alkalies prevent the reaction completely;
lime lowers its delicacy somewhat. ‘Ilie precipitate is perhiaps a mix-
ture of magnesium oxide and iodine. Berju (Chem. - Zig., 30, 823) de-
termmined small amounts of magnesium indircctly by weighing the phos-
phoric acid of magnesium ammounium phosphate as 17,0,.24Mo0,,

Lob (Ibdd., 30, 1275) found thiat barima dioxide could not be titrated
with permanganate in the presence of sulphuric acid because the ba-
rium sulphate apparently occluded some of the substance, but it might
be in the preseuce of hydrochloric acid and inangancse sulphate. The
results of the miethod were compared with these of an iodomictric onc,
the barium dioxide in hydrochloric acid solution being treated with potas-
sium iodide solution and the iodine titrated back with thiosulphate.
A neutral or weekly anmmoniacal solution of the alkaline carth was
treated by Benedict (Tuis Jouryat, 28, 15906) witi1 its voluie of 3 tinies
normal hydrochloric acid, then 2 to 3 ce. of saturated potassium iodate
solution. No precipitate indicates the abscuee of Larium, an imme-
diate one shows considerable and a slow cue little barium or consider-
able strontiuni. The filtrate is tested with a little wore than an equal
volume of saturated ammonium sulphate solution and heated to boil-
ing; a white permauncnt precipitate indieates strontitin.  Another por-
tion of the original solution is allowed to stand with twice its volume
of saturated potassiun iodate solution for % to 1 ininute after shaking,
then the filtrate is tested with § its voluuie of annuonium oxalate for
caleiinn,  Caron and Raquet (Bull. coc. chim. [3) 35, 1001) precipitated
barium as clirontate froin tlie alkaline carth mixture, then after maliing
tlie filtrate alkaline again with anuvonia threw out the stroutiim with
alcohol.  The calcium was tested for with potassimm ferroevanide so-
lution.

Ivon. Aluminum.—Kowmar (Chem.-Zig., 30, 15, 31) obtained the salt
et (SO,),.4H, O by cvaporation of a solution of ferrie sulphate (pre-
parcd by the oxidation of a solution of ferrous sulphate in sulphuric acid
by miecans of nitric acid or by eclectrolysis) from a sulphurie acid content
of 400 cc. of the nionohydrate per liter to a concentration of 45° to 30°
Baumé., The compound is partly easily soluble in water, partly difficultly.
The at first cloudy and finally clear grecn solution reacts weakly acid

. and does not reduce perinanganate. By licating at go°to 100° the compound
destroys paper and sinells of sulphuric acid; on gently licating in a cru-
cible sulphur trioxide and ferric oxide are obtained. Ivon and zinc
may be separated by conversion into sulphates. dissolving these i sul-
phuric acid (400 cc. of monolvdrate per liter [d. 1.3 to 1.4}, evapo-
rating this solution to dryuess and igniting the residuc to constant weight
over the burner. The zinc sulphute decommposes only at akout 7o0°
and may be extracted with water, Rupp and FHorn (Arch. Pharm.,
244, 571) nmodified Rupp’s (Ber., 36, 164) method for the titration of
ferrous salts with alkali hypoliodite, using caustic pota:h in place of <o-
dimin potassium tartrate as the hydriodic ncid binding agent.  Derrous
iron is instantly oxidized to ferric by the measurcd cxcess of tenth-nor-
mal iodine in the presence of normal or 3 per cent. caustic potash.  The
solution is then acidified with acctic or better with oxalic acid and the
iodine excess titrated with thiosulphate.

Moody (Am. J. Sci. [4] 22, 483; Z. anorg. Chem., 52, 286) gave an
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iodometric determination of basic alumina and free sulphuric acid in
aluminum sulphate and alums. The iron is determined in aliquot por-
tions before and after reduction witl zinc, and any zinc by electrolysis
from acetate solution. A portion is boiled with potassium iodide-iodate
inixture in a suitable apparatus and the iodine collected in a receiver
containing potassium iodide. After slightly acidifying with sulphuric
acid the iodine is titrated with thiosulphate. The precipitate formed
in the flask contains besides alumina, ferric and zinc oxides which are
determiined in the usual ways. 1 molecule of alumina requires 6 atoms
of iodine, 1 of ferric oxide 6 of iodine, 1 of ferrous oxide 2 of iodine, 5
of zinc oxide 8 of iodine, 1 of ammonium 1 of iodine and 1 of sulphuric
acid 2 of iodine. The decomposition of zinc sulphate is abnormal.
15Zn580, + 20KI 4+ 4KIO, + 12H,0 = 3Zn (0OH)S0, + 12K,S0, + 241,
The total iodine less the sum calculated to correspond to the single
sulphates gives the iodine difference; if this be positive the,mixture con-
tains free acid, if negative, free alumina.

Cobalt, Nickel, Manganese, Zinc.—Alvarez (Ann. chim. anal. appl.,
11, 445; Chem. News, 94, 306) stated that the blue color pointed out by
Donath in 1901 as obtained when solid caustic potash or soda or very
concentrated alkali solution was added to cobalt solutions is obtained
also when barium hydroxide, calcium chloride or other water-extracting
substance is added. 1 drop of 1:100 cobalt solution added to boiling
concentrated alkali solution will give the reaction, which takes place in
the presence of nickel. Grossmann and Schiick (Ber., 39, 3356) gave
a new test for nickel, treating a solution of dicyanodiamine with a little
hydrochloric acid, heating to boiling, adding the nickel salt, then caustic
potash solution and obtaining a yellow crystalline precipitate of nickel
dicyanodiamidine (Ni[C,H,ON,],.2H,0) in needles arranged in star
shapes.. They are immediately soluble in potassium cyanide, but not
in boiling caustic potash solution, and are sparingly soluble in water
and animonia. Cobalt forms no analogous compound. Reichard (Chem.-
Ztg., 30, 556) stated that if powdered dehydrated nicke! salts of mineral
acids are heated with an equal amount of fully dry methylamine hydro-
chloride in porcelain the color becomes deep dark blue. This color dis-
appears on cooling, leaving a dirty gray-yellow, solid mass which soon
deliquesces. It becomes blue again on heating and decolorizes on
cooling. The color is shown with o.1 mg. of nickel. Cobalt salts sim-
ilarly heated yield deep blue oily drops which do not lose their color
on cooling.

Funk (Z. anal. Chem., 45, 562) observed that iron and manganese sul-
phides dissolve very easily in dilute acids, but in the presence of ammo-
nium salts nickel sulphide and even more easily cobalt sulphide dissolve,
too. At ordinary temperature nickel and cobalt sulphides are not dis-
solved by a little dissociated acid like formic but in separations they
dissolve and some iron sulphide remains. Manganese sulphide dissolves
except for traces. Jannasch and Gottschalk (J. pr. Chem. [2] 73, 497)
precipitated manganese from ammoniacal solutions by means of oxy-
gen rich in ozone. Small amounts of manganese can be precipitated
by slow passage of the ozone through the ammoniacal solution. Large
amounts are managed by adding the manganese solution dropwise to
100 cc. of strong ammonia through which a vigorous ozone current is
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passing. The precipitate is hydrated manganese dioxide. Manganesc
mayv be separated from sodium, calcium and zinc in this manner by one
precipitation. Magnesium, nickel, cadmiwn and copper each require
a repetition of the precipitation in order that the maugancse may be
free from them; the precipitate is dissolved in hyvdrochloric acid contain-
ing hydrogen peroxide. The separation of mangancse and cobalt failed.
Tarugl (Gaz. chim. tal., 36 I, 332) gave a test for manganese and a new
method for the formation of glveerose. Mangancse hvdroxide dissolves
in glycerol and such a solution colors itsclf red by oxidation through
air or more quickly through oxvgen or sodium livpochlorite.  The color
intensity depends only on the amount of nanganese present.  0.00001
gram of manganese can be detected. Cobalt and copper interfere only
with amounts of less than 1 per 1000. Glyecerol is converied into glyeer-
ose through sodiuin hypochlorite by 1 drop of 1:1000 cobalt chloride
solution. 50 cc. of glycerol, 2 cc. of 3.9: 1000 cobalt chloride and 10 cc.
of 50 per cent. caustic soda put all at once mto 150 cc. of sodium hypo-
chlorite (7 per cent. active chlorine) gave on cooling in ice, 18 per cent.
of glycerose.

Bertrand and Javillier (Compt. rend., 143, 9o0; Bull. soc. chim. [4]
1, 63) gave a method for the precipitation of ziue, treating a solution
containing zinc and a sufficient amount of linie with cxcess of aminonia
and heating to boiling, the calcium zincate coming out in microscopic
crystals. It is difficultly soluble in excess of lime and may be used for
quantitative work. The zincatc is mixed with carbonate; the precip-
itate is dissolved in hydrochloric acid, the solution evaporated to drv-
ness, the residue taken up with some water, the lime precipitated with
ammonium oxalate and the filtrate cevaporated and ignited with sul-
phuric acid to zinc sulphate. Less than 1 part of zine in 500,000 of <o-
lution can be detected. A zinc test was given also by DBradley (sce nnder
copper).

Mercury, Silver—Rupp (Ber., 39, 3702) gave a voluinetric determnina-
tion of mercury, adding to the miercuric salt solution (about o.2 gram
in 25 to 50 cc.) 1 to 2 grams potassitm iodide so that the precipitate
first fornied dissolves, making alkaline with caustic potash or soda, then
adding with shaking, a mixture of 2 to 3 cc. of 40 per ceut. formaldchyde
and 10 cc. of water. The mixture is acidified with acetic acid to distinet
odor, an excess of tenth-norinal iodine solution (23 cc.) added, the me-
tallic mercury brought into solution by shaking and the excess of {odine
titrated with tenth-normal thiosulphate. Utz (Pharm. Post, 39, 785)
modified his 1905 method of determining sublimate i dressing inate-
rials to conform to this mercury determination of Rupp's. Scidell (Tuis
JourNaL, 28, 73) determined micrcury and iodine inantiseptic soaps by
treating the soap samiple with 150 cc. of 935 per cent. alcohol and 3 to 3
cc. of concentrated hydrochloric acid, warming thie mixwure and adding
gradually small amounts of water till the whole is in solution. Mercury
is precipitated as sulphide, filtered into a Gooch crucible and washed
with g5 per cent. alcohol. The filtrate freed from fat way be shaken
in a separatory funnel withh chloroforin and a few drops of nitrous acid
and the iodine in the chloroform determined by titration with thiosul-
phate. Goldschmidt (Z. anal. Chem., 45, 87) stated that silver is pre-
cipitated quantitatively as a black powder, if cobalt foil be put into
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boiling silver salt solutions and that it may be weighed. Gold is like-
wise thrown out of boiling solutions by nickel as a brown powder.

Copper, Cadmium, Bismuth.—Bradlev (Am. J. Sci. [4] 22, 326) ob-
served that the blue color of ‘‘logwood hematoxylin’’ and copper salts
is a copper test of extraordinary delicacy, 1: 1000,000,000. Zinc nitro-
prusside is crystalline and may be detected under the microscope even
in the presence of amorphous precipitates, the reaction being much more
delicate than the common precipitation tests for zinc. Rhead (Proc.
Chem. Soc., 22, 244; J. Chem. Soc., 89, 1491) determined copper with
the aid of standard titanium trichloride solution in the presence of potas-
sium thiocyanate. Cupric salts are reduced and the copper precipi-
tated in the presence of sulphuric or hydrochloric acid as cuprous thio-
cyanate. A ferrous salt is added to sharpen the end-point. The
cupric salt oxidizes an equivalent amount of the ferrous salt and the red
color of ferric thiocyanate appears. The color disappears at the end
of the reaction. The titration must be carried out below 30° and as
rapidly as possible. Nitric acid must be absent. Ferric iron and cupric
copper may be determined together and the iron subtracted after sepa-
rate determinations. The titanium trichloride is standardized by means
of a ferric salt solution obtained by the oxidation of a ferrous salt with
permanganate.

Goldschmidt (Z. anal. Chem., 45, 344) observed that cadmium is quan-
titatively precipitated from boiling salt solutions in aluminum dishes
in the presence of traces of chromium and cobalt nitrates. The catalyz-
ing agent is aluminum. Other metals can be used for the quantitative
determination by catalysis. Moser (Ib7d., 45, 14) found that bismuth
precipitated as phosphate would carrv down some cadmium in the sep-
aration of bismuth from copper and much cadmium and that the cad-
mium is hard to remove. It is not easy to make a second precipitation
of the bismuth phosphate because of its insolubility. The method is
good for the determination of bismuth alone but as a separation has no
advantages over the ordinary one.

Uraniwm, Vanadium, Molybdenum, Tungsten.—Finn (THIS JOURNAL,
28, 1443) separated uranium and vanadium, after solution of the mineral
sample in sulphuric acid, by precipitating twice with excess of sodium
hydroxide solution, boiling each time, acidifying the united filtrate and
washwaters with sulphuric acid, adding ammonium phosphate and
making alkaline with ammonia. The filtrate containing vanadium is
acidified with sulphuric acid, reduced with sulphur dioxide till the so-
lution is blue and titrated hot with permanganate. The uranium
precipitate (UO,NH,PQO,) is dissolved in sulphuric acid redticed with
zinc and the filtrate titrated with twentieth-normal permanganate at
60°. The iron factor multiplied by 1.631 gives vanadium pentoxide, by
0.9159 vanadium, by 2.567 uranous uranic oxide and by 2.133 uranium.
Gilbert (Z. éffentl. Chem., 12, 263) determined molybdenum in glance by
extracting the trioxide with ammonia, after roasting in air, and ignit-
ing to constant weight. The smallamout of molybdenum left in the roasted
ore is obtained by fusing with potassium and sodium carbonates, tak-
ing up with acid, reducing with zinc and titrating with permanganate.

Von Knorre (Stahl u. Eisen, 26, 1489) modified his earlier method
for determining tungsten in steel. The steel is dissolved in hydrochloric
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acid with exclusion of air and without filtering the acid is neutral-
ized with sodium carbonate; after cooling, 10 cc. of approximately tenth-
normal sulphuric acid or alkali sulphate and 40 to 60 cc. of benzidine
solution are added. The precipitate of tungsten, benzidine tungstate
and sulphate is filtered, washed with dilute benzidine solution and ig-
nited in platinum. The irou bearing tungsten trioxide is taken up by
fusion with sodium ecarbonate, tite melt extracted with hot wuter, the
iron oxide filtered ot and the solution acidified with hvdrochloric acid
(using methyvl orange). After addition of 10 ecc. of sulphuric acid the
tungsten trioxide is precipitated with benzidine solution, filtered, waslied
as before, ignited and weighed as trioxide. Watts (Western Chemist
and Metallurgist, Tuly, 1906; Chem. News, 95, 19) determined tungstic
acid in natural and concentrated tungsten ores by taking up 1 gram
with 30 ce. of hivdrochloric and 13 ce. of nitrie acid, both concentrated,
lieating to near boiling for 4 hoars inn « covered beaker. This is concen-
trated to 10 to 13 cc., 30 co. of ot water and 5 ce. of livdroclhiloric acid
added.  Tungsten troxide is separated {rom silica by weak ammonia
containing some wunmoniumn  chiloride.  The anunoniucal solution is
evaporated and the trioxide ignited and weighed.

Gold, Plutinum Croup, Tin-—Donau (Monaish., 27, 39) described
a new 1ethod for the determination of the mctals, especially gold and
palladium, through conductivity mcasurcinents. The gold solution is
put into a U couductivity mecasuring tube, reduced by carbon monoxide
and the maximum cffect of the carbon monoxide measured. Tlie i
crease of conductivity (d) is aficeted sommewhat by acid content, d =
0.000476 -+ 0.277] -+ 101" (1 = initial conductivity). Each gold conteit
(zmg. per 100 ce.) with definite initial conductivity {3.107) which is
different for the different amounts of hvdrocliloric acid correspouds to
1 certain ineresse in conductivity (a.1074). The a 5 z function being
nnknown, an cinpirical function is assnmed and an cquation obtained by
the method of lenst squares. = = 1.76 4 = 0.0237x) -+ 0.0138 17 -
0.0011 A7y = 0.000738 a3, The gold content can also be obtained from
graphic representation.  The palladium determination is simpler, the
conductivity is onlyv iusignificantly affected by the free acid content
and is nearly proportional within certain lmits to the palladium content.
The nunber of mg. of palladium per 100 ce. is given by multiplving 1.21 %
1077 by the increase i1 conduetivity,  The mean error here is 0.3 per cent.
Maxson (Awm. J. Sci. [4] 21, 270; Z. anorg. Chem., 49, 172) made satis-
factory colorimetric determinations of gold in sinall amnounts, preparing
his red colloidal solution by mixing gold chloride and saturated aqueons
acetvlene solutions. The content of such solutions was determined
gravimetrically and different concentrations were prepared by cxact
dihttionn.  First a Gallenukampf then a Penficld colorimeter was used.
The least determinable guantity was o.0c0,01 gram; the largest amount
was 0.0008 with an crror of 0.000,06. Petersen (7. anal. Chem., 45,
342) instead of the usual separation of gold, platinum, antimony and
arscuic in the hydrogen sulphide group, precipitated all the metals of
the group and some cobalt and nickel from weakly acid solution with
zine turnings. After wanning for i hour the precipitate was washed
and warmed with dilute hydrochloric acid; eadmium, tin and some co-
balt dissolved. The residue was washed. then hoiled with dilute nitric
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acld; mercury, lead, bismuth, copper, nickel dissolved leaving gold,
platinum, antimony and some antimonic acid. This residue was ig-
nited with 1 to 2 parts of ammonium nitrate and 5 parts of ammonium
chloride in porcelain; antimony volatilized as chloride. The residual
gold and platinum were dissolved in aqua regia, and detected through
concentrated ammonjum chloride or sulphur dioxide or alkaline hy-
drogen peroxide, Arsenic, antimonyand zinc must be tested for in spe-
cial portions. The original solution was tested for zinc by precipitating
with sodium carbonate, dissolving the precipitate in hydrochloric acid,
passing in hydrogen sulphide and decomposing with excess of soditun
acetate; white zinc sulphide was precipitated. Orloff (Chem.-Zig., 30,
714) observed that hydrogen peroxide seems to dissolve osmium and
osmium hydroxide to a marked degree to osmium tetroxide. Histolog-
ical specimens blackened by osmic acid are completely decolorized by
hydrogen peroxide. From mixtures of the platinum metals obtained
by reduction with zinc or magnesium the peroxide dissolves only os-
mium. Silver iodide rapidly blackens with palladium chloride or bro-
mide, forming a mixture of palladium iodide and silver cliloride. So-
luble alkali and alkaline earth iodides form insoluble precipitates with
salts of other platinum metals, hence a potassium iodide solution may be
used only with certain precautions to separate palladium from the others.
But freshly precipitated silver iodide changes only palladium chloride
to black iodide. Thompson and Miller (THIS JOURNAL, 28, 1115) deter-
mined melting points, cooling curves, microstructure, densities and elec-
trical conductivities of platinum silver alloys containing about 10, 20,
30, 40, and 50 per cent. platinum. They concluded that it is not pos-
sible to separate platinum from gold, iridium, etc., by alloying with sil-
ver and dissolving in nitric acid, that platinum alloys of more than 2o
per cent. platinum cannot be completely separated by concentrated
sulphuric acid, and that the irregular results obtained from treating
these alloys with nitric acid are caused apparently by the existence of
platinum silver compounds. They analyzed the alloys by treating
them hot with concentrated salphuric acid in two portions. diluting,
filtering and washing out the silver, then igniting the residue in porce-
lain. This residue was taken up in aqua regia and evaporated nearly
to dryness with nitric acid. The solution was diluted and the silver
precipitated with sodium chloride solution. The precipitate was
washed free from chlorine, dissolved in ammonia and re-
precipitated with nitric acid. From the solution in sulphuric acid the
silver was precipitated after dilution either as sulphide or as chloride.

Reichard (Pharm. Centrh., 47, 391) gave a new reaction for tin, treat-
ing a little finely pulverized uric acid with some drops of stannic chloride
solution, then adding concentrated sodium hydroxide to the mass drop-
wise with stirring till nearly all is dissolved and heating. A gray to
intense black fleck is formed. Stannous compounds do not give the
reaction, neither do arsenic or antimonic acid. Lead and cadmium do
not give it. Copper hydroxide gives a black on heating without the
uric acid, owing to the formation of copper oxide. Mercuric chloride
gives a reddish brown compound. Bismuth gives the same reaction
as tin but the precipitate is insoluble in sodium hydroxide. o.0001
gram of tin may be detected. Nitric and hydrochloric acids destroy
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the black residue only slowly and incompletely, sulphuric acid imme-
diately.

Miscellaneous.— Rimini (A0 accad. Lincet (5] 18, 11, 320) stated that
both Riegler and Ebler have overlooked his work on livdrazine volu-
metric methods. He modificd his iodometric method by carrying out
the determination i alkaline solution. thus avoiding tlie separation of
iodine.  3N,H, H.S0, - 2KTO, - 6KOIl = 3N, - 2Kl - 3K.80, -
12[1,0. lust('ad of Il)lel s m(lcm\' mcthod lic proposed to add to a
concentrated solution of hydrizine sulphate after neutralizing, using
methy! orange as indicator, a certain c¢xcess of half-normal sodium hy-
droxide, then the mercury salt solution and then toheat. The solution was
l)romht to definite vohime and the excess of sodiun hiydroxide deter-
mined in an aliquot portion or in the filtrate with half-norinal acid.
N HLB0, 4 2HgCl, <+ 3NaOIl - gNall - NaHSO, + Ilg, + N,
51-13(). )ammm s method for potassium 1)01\111phdtc gives too high re-
sults.  Rimini added to u nentral solution of persulphatc a solution of
hvdrazine sulphate ucatralized with caustic potash, then shook this up
with titrated caustic potash and deterniined the exeess of alkali after
5 minutes.  2K,5,0, - NS0, + sKOH -~ N, + sK,50, 4- 511,0.

Puschin (/. ruas. phps-chem. Soc., 38, 764) gave a quantitative sep-
aration of tin from manganese, ferrous iron and chromiuin by electrol-
ysis.  Bivalent iron and manganese may be separated like cobalt and
nickel from tiu (Ibal.. 37, 828). Trivalent nanganese aud chromiun
mayv also be separated casily from tin. A\ satisfactory separation of
ferric iron and tin was not obtained.

Analysis of Organic Compounds.

General, Hydrocarbons, Derivalives—--Alvarez (Chem. News, 94, 297.
Ann. chim. anal. appl.. 12, g) observed that hiydrated sodium peroxide,
the color reagent for polyphenols, gives cliaracteristic colors with some
otlier compounds wlett 0.2 to 0.3 wraun of peroxide and 0.05 to o.1 gram
of substaiice are treated with 3 ce. of aleohol, then after 4 to 6 minutes
with 15 ce. of water. Fimodine gives anintense light red, changed to vellow
with acetic acid: ciwvsarobinn a wine color, vellow withaceticacid, 1, 2
dihydroxvantlhiraquinone Dblue-violet, vellow with acids (blowing on
the blue-violet solution causes it to turn red at edges); alizarin violet.
orange with acids; 1,2.4-trihvdroxvanthraquinone intense red-violet
inn alecohol. cherrv-red i water: chirvsophanic acid cherry-red in alcohol.
lighter red in water; rosolic acid iutense purple: purpurin alizarin-red;
anthragallol ahnost black dark Dluc: dihivdroxyvquinone brown in al-
cohol, red in water, and cllagic acid brown-black in alcohol, vellow in
water.  Graefe (Chem. Rev. Fetl-u. Harz-Ind., 13, 30) stated that car-
bou tetrachloride surpasses all other ordinary solvents in the power to
dissolve paraffin, for example at 207 of a paraffin of melting point 33.5°
1 ce. of ethylacetate, dissolves 1.1, of ucetone 1.2, 96 per cent. alcohol
1.9, ether 83.4, petroleum cther 200, ligroin 244, chloroform 246, benzene
285 and carbon tetrachloride 317 mig. Carbou tetrachloride ulso gives
good results in the fractional precipitation of different paraffins.  Ni
cloux (Compt. rewé., 142, 163; Bull. soc. chim. [3] 35, 321) determined
small anounts of chlorofori in air or in blood or aun aqueous liquid by
heating 66 ce. of alcohiolic chiloroform solution with 10 cc. of 10 per cent.
aleohiolic caustic potash for 3o to 45 minutes, The reaction CHCI,
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4KOH = 3KCl + KHCO, + H,0 is quantitative. Fifteen cc. of water arc
added after cooling, the solution is neutralized with sulphuric acid, using
phenolphthalein, and titrated with silver solution and potassium chromatc
as indicator. The error is 1 to 2 per cent. To determine chloroform
in air the air is drawn through 2 wash flasks containing 96 per cent. alco-
hol at the rate of 2 liters per hour. In blood the five-fold volume of
80 to g5 per cent. alcohol acidified with 0.25 gram of tartaric acid is added,
then 10 cc. of 95 per cent. alcohol, % of the liquid is distilled off and the
rest of the determination carried out as above.

Reichard (Pharm. Centrh., 47, 309) observed that phenanthrenqui-
none dissolved in concentrated excess of primary sodium sulphite solu-
tion and warmed gave on cooling a colorless crystal mass which on staud-
ing for some weeks about 2/3 liquefied again. At the same time there
formed at the upper edge of the crystalmassa red to red-brown ring, chang-
ing soon to gray and finally increasing in volume till the whole mass
was colored gray, while the liquid was colored clear green. Dupré (The
Amnalyst, 31, 213) determined moisture in a substance containing other
volatile matetial by putting the substance in layers in a tube 1 cm. wide
and 12 long “retween layers of fine sand and calcium carbide, connecting
the tube wit}i a nitrometer filled with saturated sodium chloride solu-
tion. On warming on a water bath acetylene was obtained. One cc. of
acetylene corresponds to o.0o1725 gram of water. The method can

be used on a substance like cordite. Raikow and Urkewitsch (Chem.-
Ztg., 30, 295) observed that solid pulverized caustic potash gives a brown
color with nitrotoluene and nitrobenzene, weaker with the latter. Pul-
verized caustic soda does not act at ordinary temperatures with nitro-
benzene (distinction from caustic potash) but gives a yellow-brown
color with nitrotoluene. The reaction is more delicate when gasolinc
is used as a solvent (1 cc. for 0.5 gram of caustic soda). In 1 cc. of
gasoline solution, 0.0025 cc. of nitrotoluene can be detected. To detect
toluene in benzene both are converted into nitro compounds and tested.
An approximate quantitative determination can be made by compar-
ing the brown color with that caused by known amounts of nitrotoluene
in gasoline solution. Alkali hydroxides in this reaction are effective
in the order of the atomic weight of their metals, lithium hydroxide
weakest, then those of sodium, potassium and rubidium.

Alcohols, Phenols.—Blank and Finkenbeiner (Ber., 309, 1326) deter-
mined the methy! alcohol in formaldehyde solutions by putting 1 gram
of the solution into 50 cec. of twice normal chromium trioxide and 20 cc.
of 98 per cent. sulphuric acid, diluting after 12 liours to 1 liter, adding
a little potassium iodide to 50 cc. of this solution and titrating back
with tenth-normal thiosulphate. Methyl alcohol =32 (a-b)100/48 per cent.,
where g = 0.8 gram (the amount of oxygen used — 0.016 X number
of cc.of thiosulphate used) and & = the oxygen needed for the oxidation
of the formaldehyde. The latter is calculated from the formula

32 X pir_c_g_r;t_._cgnterr_lrt' Fendler and Mannich (Arb. Pharm. Inst.
30 X 100

Univ. Berlin 1II, 1) determined methyl alcohol in spirits by carefully
heating 10 cc. of the liquid to boiling in a 50 cc. flask provided with a
doubly bent tube for condenser. 1 cc. is distilled off in 4 to 5 minutes,
4 cc. of 2 per cent. sulphuric acid added and then gradually 1 gram of



450 REVIEWS.

pulverized potassitin  permanganate with cooling and shaking. The
mostly reddish liquid is filtered and hicated for 20 to 30 seconds at weak
hoiling, cooled and 1 cc. of the colorless liquid mixed with 3 cc. of con
centrated sulphurie acid, then withh 2.5 ce. of a freshi solution of mor-
phine hvdrochloride (0.2 gram in 10 c¢c. of concentrated sulphuric acid). .
With 0.5 per cent. methyl alcohiol the liquid beconies in 20 minutes iu
tense violet or violet-red in color. Voiscnet {(Bull. sec. chim. [3] 35,
748) applied his recently discovered reaction of formaldehyde with mi-
trite containing egg albumen (/bid. [3]33, 1198) to the detection of methy!
aleoliol.  An amount of the alcohol corresponding to 1 ce. ahsolute is
diluted to 50 ce. with water, 5 grams of potassiuin bicliromate and 30
ce. of 20 per cent. (by weight) sulphuric aeid are added, shaken, let stand
for an hour at the ordinary temperature, then distilled so as to obtain
30 cc. i1 1 hour.  These 30 ce. contain all the acetaldehvde and are thrown
away. The following 20 cc. must contain the methyl aleohol and arc
tested for it.  Aldehivdes with phienol character give a similar violet
color which is, however, quite stable toward reducing agents; the formal-
delivde color is not.  Guascard (/. pharm. chom. [6] 24, 97). determined
the molecular weight of alcohols and plienols by hieating tt » dried sub-
stance in a long-necked tlusk with 2 to 3 times the theore .cal amount
of henzoie acid anhvdride for 24 lours inn o water or oil bah, the flask
being covered. T most cases boiling caleium chloride solution (cold
saturated) will do for thie bath. 1o to 20 cc. of cther are run into the
flask, then 3 ce. of water and 2 drops of phenolphthalein and the liquid
titrated with normal potush. Molecular weight P = p + 1000/ (N-11},
where p = weight of substuniee, N == number of ce. of caustic potash
1 = nunber of ce. of caustic potash found iu the blank determination
with everything but the alcohol or phenol. In the case of a polyal-
coliol tlhie result is to be multiplied by the uumber of alcoliol groups
present. Where the beuzoicacid ester is difficultly soluble in cther, benzene
or chloroformnarcused.  ROH + (C,H,C0O,),0=CH,.COOR +(;H,.COOH.
The free benzoic aeid is titrated. Klason and Carlson (Ber., 39, 735)
determined organic lhivdrosulphides and thioacids by titration with io-
dine and with alkalies. 2RS8H -~ I, -+ R,S, + 2HI.  Ouly thiocyanic
weld is indifferent to iodine.  Aromatic hvdrosulphides are strong enough
acids to give neutral salts with alkalies in ulcoholic solution and as a
result thev can be titrated with alkali and phenolphthalein in alcohol
solution. With the aliplatic livdrosulphides the indication is 1ot
sharp and with thioglveolic aecid it fails, ¢ven in alecoholic solution.
Rosenthaler (Arch. Pharni., 244, 373) usesl Nessler’s reagent us a test
for hydroxyl groups and found that, ¢xeept benzhydrol. octyl and cetyl
aleohols, all compounds that he tried containing primary and secoudary
alcoholic hvdroxyl groups. on boiling for 1 minute gave reduction.
These three did on boiling for some uours with a return condenser.
Compounds with tertiary alcoliolie hydroxyl do not reduce Nessler’s re-
agent. Of compouunds with phenol character--pheuol, salievlie acid, guaia-
eol, thyinol, resorcinol, phloroglucinol, and oreinol give no reduction, xv-
lenols and creosol an unimportant, hydroquinone, pyrocatechol and
gallic acid an encergetie reduction. the Sacehse liquid reduces, but not
the Kuupp solution.  Nessler’s reagent may be nsed to test amylenc
hvdrate for ferinenting amvl aleohols and citric acid for tartaric.
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Carobbio (Boll. chim. farm., 45, 365) tested for resorcinol by letting
I to 2 cc. of the suspected ether flow down the wall of the test tube onto
I cc. of zine chloride with enough ammonia to give a clear solution. With
0.01 to 0.001 gram of resorcinol the place of contact turns yellow, then
green and after a few minutes blue. Traces require considerably longer.
Alcoholic hydrochloric acid added carefully forms a weakly red layer
between the ring and the ether, spreading through the latter ou shak-
ing. By this reaction, o.01 part of resorcinol per 1000 can be recognized
in a few minutes. Hyvdroquinone gives the wvellow ring. changing
soon to a brown-red. Pyrocatechol and adrenaline give a garnet-
red ring. Des ~vliere (J. pharm. chum. [6] 23, 244, 281, 332) deter-

mined glycor finding the amouut of glucose pre-existing in the or-
gan in qur nd that formed by hydrolysis. Two portions of the
organ are »ne of 10, the other of 40 grams. ‘T'he 10 gram portion
is digestea w .15 gram of pepsin in the presence of water and a little

sulphuric acid ..r 6 hours at 48° to 50°. A little more sulphuric acid
is added and the whole heated to 115°-120° in an autoclave for 1.5 hours.
The cooled contents of the autoclave are heated with slight excess of
mercuric nitrate, then dilute caustic soda added to neutral or weakly
alkaline reaction, the whole diluted and filtered. 100 cc. of the filtrate
are sha®en with 4 or 5 grams of zinc dust to separate the mercury, fil-
tered, cc. of this treated with caustic soda till the zinc precipitated
dissolve .gain, water added to 55 cc. and the glucose determined grav-
imetricany or by titration. In the calculation the volunic of the pre-
cipitate obtained in the purification should be subtracted from the vol-
ume of the liquid, here 200 cc. The glucose pre-existing in the solution
is determined in the 40 gram portion by extracting with water, the
united extracts are purified with mercuric nitrate and caustic soda, the
volume brought to 1000 cc., the filtrate treated with zinc dust and the
determination carried out as above. Ottolenghi (A#2. accad. Lincet,
(5] 15 I, 44) stated that the reaction of Neuberg and Rauchwerger for
the detection of cholesterol (with rhamnose and concentrated sulphuric
acid) is not characteristic of cholesterol but is given by phytostero! from
many sources. Neuberg (Z. physiol. Chem., 47, 335) admitted this to
be true. Windaus (Chem.-Ztg., 30, 1011) detected small amounts of
cholesterol in the presence of phytosterol by the difficult solubility of
cholesterol dibromide in a mixture of ether and acetic acid. 100 cc.
of a 50 per cent. mixture dissolves only 0.6 gram, 40 cc. ether and 60 cc.
acid only 0.25 gram of cholesterol dibromide. Addition of a little water
lowers the solubility while much water causes the phytosterol dibro-
niide to separate out in an oily form and to crystallize with more difficulty.
Cholesterol dibromide may be obtained almost quantitatively by dis-
solving cholestero!l in a little ether and adding a solution of bromine in
acetic acid (5 grams in 100 cc.). The use of petroleum ether gives a cho-
lesterol salt of different melting point.

Aldehydes, Ketones.—Meth (Chem.-Ztg., 30, 666) stated that one of
Rimini’s (Ann. farmacol., 98, 97) tests for formaldehyde, that of the
red color with ferric chloride, phenylhvdrazine hydrochloride and hy-
drochloric or sulphuric acid, occurs also with acrolein even though with
different shade and less delicacy. Rimini’s other test with phenylhy-
drazine hydrochloride, sodium nitroprusside and sodium hydroxide giv-
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ing with fornuuddehyde @ blne volor gives nothing with acroletin.  Schoorl
(Pharm. Weekblud, 43, 1135) criticized Blank and Finkenbeiner's (Ber
39, 1326; sce under aleohols) nicthiod for the determnination of formt
delivde.  He added to 3 grams of the formuldehvde solution a mixture
of 50 ce. of normal alkali aud so ce. of neutral 3 per cent. hiydrogen per

oxide, warining oi1 a water bathi, cooling and dddn.b phcnolphthllul..
Hence it must take 16 to 17 ce. of normal acid to ucutralize. Hérissey
(J. pharim. clim. [6] 23, 60) determined small amounts of benzalde

hvde by distilling 50 ce. from the lignidl resulting from the splitting of
the glucoside, treating this with 50 ce. of a \01111.1011 01 1 ce. of freshly

rectified pheny 1_vr11a21 1 and 0.5 grant of acctie acid i 3 ce. of water,
lledtillo' for 20 to 30 niinittes on a water bath, theu aft onry stand-
g, coll ceting in « (GGooehr crucible, washing, dryving ‘giing the
1.»1‘(‘n)111)(11a2011c‘. This weight mnliiplied by 6.32081 ¢ oweight

of benzaldehvde. Wallis (Pharm. [. [4] 22, 162 dei aied ealoral
hivdrate by dissolving i1 10 ce. of itleohol, digesting for 3 ours on a water
bath with 10 cc. of u volmmetrie sodium hivdroxide solution, neutraliz-
ing with sulphuric acid aud titrating with standard silver nitrate solu-
tion. CCL.CH{OH). - sNaOll - aNaCl + 2lCOCXNa -+ 3H,0.

Auld (/. Chem. Ind., 25, 100; deterined acctone by adding to a hot
10 per cent. caustic potash solution of the w elghcd liquid drop\\' € a So-
lution of 200 grams of bromiue and 230 grams of pousmun ~in
liter of water, lieating Loy 12 hour at ;0° and distilling off . ¢ nromno-
form. The distillate is then licated with 30 cc. of alcohol and enough
caustic potash to make o 10 per cent. solution, using a return conden-
ser till all bromoforutr is decomposed.  3CHBr, -- sKOH - C,H O -
3CO 4+ CUTL 4 oK Br + 71LO. The distillate is titrated with silver
nitrate solution. To 38 puarts of acetone. 240 parts of bromine corre-
spond. Jolles (Ber.. 39, 1306) deterniined acetone by the addition of o

- to 4-fold excess of titrated primary sodimn sulphite titrating back after
30 hours' standing with iodine solution. CH,.CO.CH, - NaHSO, -
CIHL.COM (SO N).CL,,.

Acids. -Carlettd (Boll. chim. furm., 45, 449) observed that furfural
gives colors with the aromatic amines, at any rate with aniline, only in
the presence of organic acids, not with aniline salts of mineral acids nor
after the addition of a mineral acid to aniline originally combined with
an organic acid.  Two solutions are prepared; (o) 5 grams of pure aniline
are treated witlt 23 ce. of concentrated acetic acid and diluted to r1oo
ce. with water, and (b) 1 gram of freshly prepared furfural is made np
to 100 ce. with 93 per cent. wleohol.  s0 ce. of wine or vinegar are de-
colorized with animal charcoal, 23 ce. of 93 per cent. aleoliol added, 10
ce. of this solution shiaken with 3 drops of (@), then x of (k). With no
mineral acid there is a distinet reddish color reaching a maxinmmm after
20 amimutes. But with 1 1oco of {ree hydroehlorie, uitric or sulphuric
acid the solution Leeps its original weak green color.  The reaction fails
only with wines to whicl: gypsum has heen added.  Cuarpier (Staz
sper. agrar. [tal.. 38, oo6) deteeted benzoic amt salievlie acids i to-
mato preserves by dihiting and wetdifving the extraet with selphuric
acid (1:4), extrcting with 172 veolume of o mixture of cqual parts of
cther and petroleum cther, repeating with cther, c¢vaporating after the
addition of « little weakly amnnouiaeal water, filtering, adding 2 to 3
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grams of freshly ignited carbon, when the odor of benzoic acid is evi-
dent. The cooled test treated witha dropof 1 per cent. ferric chloride gives
a reddish brown precipitate in the presence of benzoic acid. A violet
color changing to blood-red on shaking shows salicylic and a brown color,
green on shaking, tannic acid. In the latter case the tannic acid is pre-
cipitated as iron tannate and salicylic acid detected in the filtrate by the
violet color. The iron tannate is dissolved in hydrochloric acid, diluted
and shaken with ether. On slow evaporation of the ether, crystals of
benzoic acid appear and may be identified by the aniline blue reaction.
Herzog (Festschrift Adolf Lieben, 440; Ann. 351, 263) gave a test for lactic
acid, treating the silver salt with iodine. 2R.CHOH.COOAg + I, -

R.CHOH.COOH + RCHO + CO, + 2Agl. The acetaldehyde may be
detected with sodium nitroprusside and piperidine. Amino acids were
carefully converted in the cold into the a-oxyacids by means of silver
nitrite and their silver salts treated as above with iodine. Glycocoll,
alanine and other higher homologues can thus be detected. Sclhiloss
(Bettr. chem. Physiol. u. Pathol., 8, 443) detected glyoxylic acid by means
of indole and skatole. With no ring formed at contact zone between so-
lution and skatole (0.2 gram in 100 cc.) there is no glvoxylic acid present.
If a red or brown ring is formed, the following test should be tried. 20
ce. of liquid are decolorized with animal charcoal, 1 or 2 cc. of dilute
sulphuric acid added to a portion of the colorless filtrate and let stand
for 10 minutes in a water bath at 50°. The skatole reaction should be
set up in another portion, adding about 1 cc. of skatole solution and pour-
ing concentrated sulphuric acid down to the bottom. The first portion
is tested with indole. A sharp red ring after at most 2 or 3 minutes points
to the presence of glyoxylic acid. The skatole reaction alone is not pos-
itive. Glyoxylicacid to 0.000,01 grani can be thus detected in wine. Sullivan
and Crampton (Am. Chem. J., 36, 419) detected tartaric acid or tar-
trates by means of the crystalline structure of the calcium salt. 30 cc.
of the, concentrated salt solution containing not more than 30 per cent.
of dry substance are rendered alkaline with caustic potash, a few drops
of 20 per cent. potassium acetate added, acetic acid to acidification and
then 10 cc. of 30 to 40 per cent. calcium chloride solution. The mix-
ture is stirred for 1 to 2 minntes and allowed to stand for 12 to 15 hours
at roomn temperature. The calcium tartrate crystallizes in rhombic
prisms or pyramids recognizable under the microscope. No other or-
ganic acid gives a calcium salt of similar form. Citric and oxalic acid
precipitate, malic does not, but in the presence of these acids the cal-
cium tartrate is thro .a out in needles and plates. Tocher {Pharm. ].
(4] 23, 87) used a couple of reactions for the detection of citric, tartaric
and malic acids. Tartaric on heating with concentrated sulphuric acid
gives a black mass, citric a yellow solution and malic a dark solution.
Tartaric gives with cobalt nitrate a red solution becoming colorless with
excess of caustic soda, deep blue on boiling, the color fading out on cool-
ing. Citric gives a deep blue solution, and a precipitate if the neutral
solution be boiled with calcium chloride solution. Malic gives also a
blue solution but no precipitate with calcium chloride and gives on heat-
ing with dilute sulphuric acid and potassium bichromate the odor of
ripe fruit. Ulpiani and Parrozzani (At7 accad. Lincer, [5] 15 II, 517)
gave a rapid determination of citric acid in lemon juices, determining
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first the approximate total acidity of the juice with normal sodium lhy-
droxide, then putting 30 ce. in a 200 cc. flask with enough normal so-
dium hydroxide to neutralize about 1/10 of the total acidity. This
value represents the maximum proportion of tartaric and oxalic acids
which are then precipitated after the addition of about 17 grams of cal-
cium chloride and 5 grams of animal charcoal and boiling. The mix-
ture is cooled, made up to volumec and filtered. The following deter-
minations are made in the filtrate: (1) 30 cc. are titrated with normal
sodium hvdroxide till a faint permanent turbidity appears, and (2) an-
other 50 cc. are boiled and titrated with the caustic soda to turbidityv.
The difference i sodinm hydroxide between (1) and (2) represents 2/3
of the free and combined citric acid in the juice. Kastle (Public Health
and Marine Hospiial Service U, N, fIygicnic Lab. Bull., No. 26, 31) stated
that small amounts of sucecharin jicated with sinall amounts of a re
agent (5 cc. of plhienol and 3 ec. of concentrated sulphuric acid) for 5§ min
utes at 160° to 170°, thie nuss dissolved in o little water and made al-
kaline with twice mormal caustic sodu, gives a purple or deep red color
according to the amount of succharin.  The Hmit is 0.025 myg. Sali-
cylic and benzoic acids do not interfere, neither do cunarin or cthyl
p-sulphobenzoate.  Vanillin becontes vellow, then red in the cold; lieated
to 160° to 170° it is first blood-red, then almost black; after the addi-
tion of caustic soda it is deep dark red.  With other plicnols substitnted
for ordinary phienol in the test tlie following colors are obtained:

Plienol Saccharin at 160° to 1707 Vanillin at 100°

Pyrocatechol Green Dark blue to green

Hydroquinone Dark red-brown with blue fluo- Dark red-brown
rescence

Resorcinol Salmon color with strong green- Red with weak green fluorescence
yellow fluorescence

Tricresol Purple-red Deep purple-red

Phloroglucinol  Wine-red Yellow

Thymol Clear blue Clear red

Cumarin at 100° gives colorless (withi tricresol) to orange-yellow (with
phloroglucinol) compounds. Stanek (Z. physiol. Chem., 47, 83, 334:
Z. Zuckerind. Béhinen, 31, 316) found that choline precipitates from acid
or alkaline solutions with potassium trilodide while betaine precipitates
onlv from acid. To 235 cc. of at most a 5 per cent. solution of the mix-
ture of both hvdrochlorides 5 per cent. primary potassium or sodium
carbonate is added and precipitation made with the triiodide; the
cholinle periodide is filtered, washed and the nitrogen determined. The
filtrate is concentrated to about 25 cc., tlien about 10 per cent. sul-
phuric acid added, the liquid saturated with sodium cliloride, and potas-
sium trijodide added as loug as a precipitate forins. This is filtered,
washed with saturnted sodium chloride solution and tlic nitrogen de-
termined. The action of other nitrogen bases with potassitin triiodide
is tabulated and the method applied to the determination of choline and
betaine in vegetable substances.

Derivatives of Carbonic and Uric Acids, Heterocyclic Compounds.—
Ackermann (Z. physiol. Chem., 47, 366) recommended benzene sulpho-
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guanidine as a means of detecting guanidine in the presence of arginine.
3 grams of guanidine carbonate warmed in 30 cc. of water are shaken
with 6 cc. of 33 per cent. caustic soda and 4 cc. of benzene sulpho-chlor-
ide when, on cooling, white crystals of benzene sulphoguanidine separate
out. They may be recrystallized froin boiling water and boiling alco-
hol, and melt at 212°. In 100 cc. of water 0.02 gram is soluble. Ar-
ginine does not give the corresponding compound. Cumming and Mas-
son (Chem. News, 93,5, 17. From Proc. Soc. Chem. Ind. Vierona, 1903,
July—August) gave a new method for the determination of cyanates in the
presenice of carbonates. KCNO + 2HCl + H,0 = KCl + NH,Cl +
CO,. The titration is first made in the cold for carbonates, with
congo red or methyl orange as indicator, then an excess of acid is
added, the solution boiled and the acid excess titrated back. A second
determination of the cyanic acid may be made by boiling the solution
containing the above reaction products with excess of caustic potash
and determining by titration the amount of the latter required to break
up the ammonium chloride. Herter and Foster (J. Biol. Chem., 1,
257; 2, 267) gave an indole determination, treating a dilute solution
(1:100,000 of water) made weakly alkaline with caustic potash witha
drop of 2 per cent. F-naphthoquinone sodium monosulphonate, yielding
a blue or blue-green color. With more indole, well formed crystals of a
bluish color are obtained. The greencolor fails at a dilution of 1: 1,024,000.
The compound is soluble in chloroform with red color and this solution
may be used for colorimetric work. Skatole is separated from indole
by distillation and determined by a colorimetric method which rests
on the blue color caused by Ehrlich’s reagent. Konto (Z. physiol. Chem.,
47, 185) detected indole in putrid albumen by distilling off 1/3 of an al-
coholic solution, making the distillate alkaline with caustic soda and
distilling, making this distillate acid with sulphuric and distilling. To
1 cc. of this are added 3 drops of 4 per cent. formaldehyde and an equal
volume of concentrated sulphuric acid allowed to flow onto it. With
a trace of indole the whole solution becomes a magnificent violet-red.
The reaction is visible with 1 part of indole in 700,000 of water, but not
in 800,000. Ronchése (J. pharm. chim. [6] 23, 336) determined uric
acid with titrated iodine, 100 cc. of urine being treated with 135 cc. of
ammonia and 15 grams of ammonium chloride, the precipitate filtered
and washed with a solution of 150 cc. of ammonia and 150 grams of am-
monium chloride per liter, brought into solution in 300 cc. of water with
some acetic acid, 20 cc. of saturated borax and primary potassium car-
bonate solution are added and the solution titrated. The number of
grams of uric acid in 1 liter of urine isequal to the number of cc. of tenth-
normal iodine multiplied by 0.084 plus o.01. 1 molecule of uric acid
requires 2 atoms of iodine. Sperling (Z. Oesterr. Apoth. Ver., 44, 51)
treated 2 to 3 cc. of a 1:100 aqueous solution of phenyldimethylpyraz-
olone with 2 drops of fuming nitric acid and after the appearance of the
green color, added carefully 5 cc. of concentrated sulphuric acid. A
cherry-red ring was obtained at the contact zone, which spread through
the whole liquid on shaking. The reaction is characteristic for anti-
pyrine and its derivatives except amidopyrine. Other substances treated
as above gave the following results:
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2 cc. of sulutiun Addition of Addition of

of strength, nitric acid cansed, sulphuric acid gave.

Salicylic acid........... 10500 ..ol gold-yellow color
Quinine sulphate........ 11100 ... . ... . ..., H " o

o hydrochloride... 1:200 .............. . B "
Cocaine L ID100 colorless
Codeine " Coos TII0O0 e orange-yellow
Phenol................. 1: 100  wine-yellow color red-brown and clouding
Resorcinol.............. 1:100 yellow-brown color vigorous gas evolution
Antipyrine salicylate. ... 1:200  green color cherry-red zone
Migranine.............. 1! 100 " " " oo
Tussol................. 1:100 " " " oo
Pyramidone......... ... 1:100  violet *© wine-yellow color

Wechuizen (Pharm. Weekblad, 43, 11035) gave a number of microscopie
reactions for pyramnidone in 1: 100 solution, with iodine-potassium iodide,
bromine-potassiuum browide, potassium cadmium iodide, inercuric chlo-
ride and sodium palladous chloride and in strength 1:400 with Mayer’s
solution. The precipitates arc all crystalline and are characteristic.

Albumens —Arny and Fratt (L. J. Pharm., 78, 121) determined
casein in milk by adding to 10 cc., 20 cc. of tenth-uormal iron alum so-
lution (48.1 grams per liter) in the cold, filtering, washing, acidifying
with hvdrochloric acid, adding potassium iodide and titrating the fil-
trate with tenth-normal sodium thiosulphate. Bordas and Touplain
(Compt. rend., 142, 1345) made use of the insolubility of the chief albu-
mens like egg, fibrin and casein and of gelatinous substauces like dias-
tases and peptoues i pure or snitably diluted aqueous acetone for their
determination. The mass must be neutral or at most ouly slightly al-
kaline or acid. 10 gras of butter, for instance, were treated with pure
acetone, tle residue waslied with aqueous acetone, the residue contain-
ing the casein and ash. [evene and Rouiller (J. Biol. Chem., 2, 481)
determined tryptophanc in the products of hydrolvsis of egg albumen.
The liquid to be tested is miade to contain 5 per cent. sulphuric acid and
treated gradually with Hopkins and Cole's reagent (10 parts of mercuric
sulphate and go of 5 per cent. sulphuric acid). Bromine water is added
till the red color of the liquid over the precipitate begins to disappear.
The liquid is filtered after 24 liours :ind the mercury precipitated with
hydrogen sulphide. The filtrate is heated, made up to a definite vol
nme, 15 cc. of this arc treated with 2 cc. of amyl alcoliol and then bro-
niine solution added with vigorous shaking till the purple color of the
alcolio]l solution disappears. In the presence of tyrosine the imercury
precipitate with the reagent is trcated with 5 per cent. sulphuric acid
till the tyrosine reaction disappears. In the presence of cvstine (1)
the cystine-tryptophane solition is titrated with bromine, (2) an acid
determination is made in an aliquot portion of the solution, (3) the anount
of bromine correspouding to cystine is calculated and subtracted from
the valuc in (1). The bromine solntion is standardized against trypto-
phane and cystine solutions.

Carbohydrates.—Bang (Biochem. Z., 2, 271) deterntined sugar after
its reduction of a copper solution by titration of the copper oxide remnain-
ing with hvdroxvlamine solution. The copper solution was inade by
dissolving 230 grams of potassitin carbonate, 200 of potassium thio-
cvanate and 50 of primary potassium carbonate in about 600 cc. of watcer
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at 50° to 60°, cooling to 30° and allowing 12.5 grams of purified copper
sulphate pentahydrate dissolved in about 75 cc. of water to flow in, fil-
tering after 24 hours and diluting to 1 liter. The hydroxylamine solu-
tion contained 6.55 grams of the sulphate and 200 grams of potassium
thiocyanate dissolved and made up to 2 liters with water. 10 cec.
of the sugar solution were boiled quietly for 3 minutes with 50 cc. of the
copper solution, cooled quickly and titrated to colorless. The limit of
the method lies at about o.1 mg. of sugar. The copper reduced by the
sugar precipitates as cuprous thiocyanate and the rest of the copper
does also after reduction by the hydroxylamine. Browne (THis JOUR-
NAL, 28, 439) analyzed sugar mixtures by determining the total content
of reducing sugar as glucose and the polarization. If x = per cent.
of sugar A, y of B and a the relation of reduction capacitv of sugar A to
that of glucose, b that of sugar B to that of glucose and R the per cent.
of reducing sugar as glucose ax + by = R and ax + fy = P, « and
3 being the polarization factors of A and B respectively and P the polar-
imeter value. x = g and y = If__l_)_q_x . With these formulas
the author has determined amounts of common reducing sugars like
glucose, frictose, galactose, xylose and arabinose. The reduction con-
stants of these sugars toward glucose were determined experimentally
to be for fructose 0.915, galactose 0.898, xylose 0.983and arabinose 1.032.
Chavassier and Morel (Compt. rend., 143, 966) stated that 10 cc. of a rea-
gent (1 gram of m-dinitrobenzene dissolved in 100 cc. of alcohol and 33
cc. of 33 per cent. caustic soda added) with 20 cc. of 1 per cent. aqueous
sugar solution gives with maltose, lactose, galactose, glucose or arabin-
ose; inside of ;15 minutes, with levulose inside 2 to 3 minutes, a violet
color, while solutions of saccharose and glycogen are not changed. Al-
dehydes and ketones without the alcohol group give a red color which
can cover the violet. Uric acid gives the same color as reducing sugars.
Glassmann (Ber., 39, 503) gave two indirect volumetric methods for
the determination of grape sugar. In one the sugar solution is added
to a boiling excess of the Liebig-Knapp solution (alkaline mercuric cy-
anide) or to Sachsse’s solution (alkaline potassium mercuric iodide).
The precipitated mercury is filtered off and dissolved in concentrated
nitric acid. This solution is diluted, treated with 1 to 2 cc. of saturated
iron alum solution and the amount of 30 per cent. nitric acid necessary
for coniplete decolorization, then the solution is titrated with hundredth-
normal ammonium thiocyanate. (g¢) CH,OH.(CHOH),.COOH + 3Hg(CN),
6KOH =COOH.(CHOH),.COOH +4H,0+6KCN + 3Hg () CH,O0H.(CHO
H),.COOH + 3K,Hgl, + 6KOH = COOH.(CHOH),.COOH + 4H,0
+ 12KI 4+ 3Hg. One cc.of the thiocyanate solution corresponds to
0.001,001,5 gram of mercury. In the other method the grape sugar
solution is boiled 10 minutes with a measured excess of alka-
line mercuric cyanide, filtered from the mercury, the filtrate put
into a Hempe! nitrometer and the nitrogen evolved on the ad-
dition of hydrazine sulphate measured (Ebler, Z. anorg. Chem.,
47, 377). The difference between the amount of mercury taken
and the amount corresponding to the nitrogen gives the amount pre-
cipitated by the grape sugar. Armold (Ber., 39, 1227) observed that
these methods of Glassmann cannot be used with urines containing
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creatinine, for this substance reduces alkaline mercuric cyanide in the
cold and alkaline potassium 1nercuric iodide on warming. Lewinsky
(Berl. kiwn Wochschr., 43, 125) showed that such substances as peptonc,
Liebig’s beef extract, livdrolyzed casein, gelatin and glycogen in solu-
tion coucealed the prescuce of varving amounts of glucose and glucose-
amines. Tor instance in a solution containing 2 per cent. peptone o.3
per cent. sugar gave no reduction with Teliling’s solution aud 1 per cent.
gelatin concealed 0.005 per cent. sugar. Grape sugar can be approx-
imately determined in fruit according to Lyon (Tuis Jourvaw, 28, ¢98)
by obtaining the amount of soluble substances and the inversion polari-
zation. The formier is obtained from the density of the solution. II
a = per cent. of soluble substance, b = polarization, x = per cent. of
glucose, ¥ = per cent. of canc and invert sugar then x - 3 = o and
1.750 — 0.34y = bor x == (0.34a~~b)/2.09. Both nuinbers in the formula
chiange a unit in the second decimal for u change of 2° in temperature.
Pellet (Bull. assoc. chim. sucr. disi., 23, 1015) observed that alcoholic
digestion is of 110 value in sugar beet investigations and that errors coute
even from filtering in the alcoholic extraction. Cellulose (of the paper)
absorbs sugar in alcolhiol solution and in the alcoholic digestion the
cell substance ray absorb oxvgen, as has been observed by logluud
and Crocker respectively. An ahsorption of sugar by cellulose docs
not take place i aqueous solution. Schoorl and Van Kahwnthout (Ber.,
30, 280) gave some color reactions of the most importaut sugars, criti-
cizing some of Pinoff’s (Ibid., 38, 3308). Teu ec. of an alcohol-sulphuric
acid mixture (750:200), 0.05 gram of sugar and o.2 cc¢. of 5 per cent.
aleohiolic ¢-naphthol solution give a red-violet in 1 minute if {ructose or
cane sugar were used, with d-glucose or milk sugar after 15 minutes (in-
stead of 30). If the sugar solution be diluted with 10 ce. of alcohol,
tiie color comes in 3 minutes with the first two sugars and with last two
within 1/2 hour (instead of 1ot at all). The Fnaphthol reaction is given
by Piuoff as characteristic for fructose but after 20 minutes fructose
gives onlyv a slightly darker yellow color than cane sugar, while after
30 minutes botl ghicose aud milk sugar give a weak vellow color.  Di-
noff’s reaction with resorcinol is a 1ot specially fortunate modification
of the Seclivanow test. With potassium bhichromate and ammoninm
chloride Pinoff said only the ketoses (frinctose) gave a precipitate, bt
within 1/2 honr cane sugar gives at least a small precipitate.  The for-
mation of calcitin fructosate is the only certain test for fructose.  Berg's
reaction for the detection of aldoses in opposition to ketoses and non
reducing polyoses (oxidation of the aldose to hydroxy acid with bro-
mine and vellow color of this with ferric chloride) is not reliable becausc
other carbolivdrates color ferric chloride vellow, even though weakly.
Talon (Ann. chim. anal. appl., 11, 244) found that the esters of glucose
are alwavs formed in the presence of alcohol and traces of acid, that thev
increase in aniount with the temperature and the time and that they
have no reducing power. 5o alcohol, even methyl alcoliol, is to be avoided
in tests or determminations of sugars. Glveerol esterifies like ¢ mona-
tomic alcoho! on glucose und frictose but its action at the same dilo-
tion is less. Weehuizen (Pharm. Weckblad, 43, 1209) obscrved that
glucose, milk and cane sugar, starcli and ccllulose give with skatole a
beautiful stable violet color and with indole & brown-red. if warmed at
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the same time with strong hydrochloric acid. The skatole reaction is
delicate to 1:300,000.

Baur and Polenske (Arb. kais. Gesundheitsamt, 24, 576) separated starch
and glycogen by dissolving o.1 mg. of the mixture in 30 cc. of water
and treating with 11 grams of finely divided ammonium sulphate. The
starch is filtered and washed with ammonium sulphite solution (11 grams
per 30 cc.). Glycogen is precipitated out of the 60 cc. of filtrate on di-
lution with water to 300 cc. and addition of s00 cc. of aleohol. Jolles
(Ber., 39, 96; Monatsh. 27, 81; Z. anal. Chem., 45, 186) applied his
titration with primary potassium sulphate to the determination of
pentoses, changing them first to furfural by distilling with hydrochloric
acid and steam, taking then an aliquot portion of the distillate, neu-
tralizing, treating with a measured excess of sulphite and titrating back
after 2 hours with iodine. CH,0.CHO + HKSO, = CH,0.CHOH.SO,K.
Pfliiger (Pfliiger’s Avch., 114, 231) determined glycogen by warming 100
grams of the organ in question for 3 hours in a boiling water bath with
100 cc. of 60 per cent. caustic potash. After cooling, the solution is di-
luted to 400 cc. and precipitated with g6 per cent. alcohol. The glycogen
precipitate is allowed to stand, then washed with alcohol! and ether, then
dissolved in hot water, the aqueous solution made up to a definite vol-
ume and the glycogen determined by polarization. It may be inverted
and the sugar determined.

Alkaloids—Georges and Gascard (J. pharm. chim. [6] 23, 513) stated
that the color of a neutral or weakly alkaline solution of morphine with
iodic acid (yellow to reddish yellow and yellow-brown if made weakly
alkaline with ammonia) may be used for the colorimetric determination
of morphine. The iodic acid color is sharpest at dilutions from 1: 500
to 1: 5000; the iodic acid-ammonia color at dilutions greater than 1: 2500.
The first color reaches a maximum in 1/2 minute and remains unchanged
for 15 minutes. The alkaline color is at a maximum after 2 to 3 min-
utes. Mai and Rath (Arch. Pharm., 244, 300) gave another colorimet-
ric determination of morphine, using Marquis’s reagent (2 drops of 40
per cent. formaldehyde and 3 cc. of sulphuric acid). One cc. of a 1: 1000
solution of morphine is evaporated in glass on a water bath and the resi-
due stirred with 1 cc. of the reagent, the deep violet colored solution
put in little tubes of about 10 mm. width and after washing out the dish,
diluted with 4 cc. of sulphuric acid. The limit of delicacy isabout 0.000,03
gram of the alkaloid. Radulescu (Bull. Soc. Scitnte Bucuresci, 14, 602)
added to a clear solution containing 1: 300,000 or more of morphine, a ker-
nel of sodium nitrite and an acid, making the solution alkaline before
the end of the gas evolution with concentrated aqueous caustic potash.
The solution is pale red to deep ruby-red according to concemtration.
The color disappears on acidification, reappears on making alkaline and
is not taken up in ether, chloroform, carbon bisulphide or benzene. On
long standing or on boiling, the acid solution loses its property of becoming
colored by alkalies. Herder (Arch. Pharm., 244, 120) observed that the
ease of solubility of alkaloid precipitates in alkali and alkaline earth
mercuric iodides decreases with rise of atomic weight of the metal and
that differently from the precipitate in aqueous solutions which in 30 per
cent. chloralh ydrate is almost always crystalline. The limits of sensi-
bility of pure alkaloids toward caesium mercuric iodide in aqueous (I)
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aud in 3 per cent. chloral hivdrate (IT) solutious and toward barium 1er-
curic iodide in aquenus (I1I) and in chloral hvdrate (IV) solutions are
given as follows:

11, L v,
Berberine............ .. .11 30G,000 1. 63,000 1: 500,000 1: 80,000
Hydrastine and canadine.. 1: 30,000 1:2000 1: 38,000 1: 2400
Strychnine............... 1: 200,000 1:40,000  1:220,000 1: 43,000
Brucine.................. 1: 40,000 1:10,000  I:41,000 I: 11,000
Quinine. ........... .. .... 1: 100,000 120,000 1: 10,000 I: 25,000
Cinchonine............... 1: 90,000 1: 10,000  I: 100,000 1: 12,000
Coniine.................. 1: 1300 belowr: 1000 1: 1300 belowr: 1000

The alkaloids were detected and localized in sections of a number of
plants. Coniine gives no precipitate in aqueous solution. The section
treated with barium mercuric iodide solution is washed quickly witl water
and laid in a o.5 per cent. solution of potassitun bichromate in 3o per
cent. chloral hydrate and acidified with a few drops of hvdrochloric acid
A vellow to yellow-brown solution indicates the alkaloid.  Joncscu (Ber.
pharm. Ges., 16, 1305 observed that by Thoms’s method of precip-
itation with potassium bismuth iodide aud decomposition of the pre-
cipitate with alkali not only atropine and hyvdroscvamine but quinine,
caffeine aud autipyrine may be nearly quantitatively precipitated. From
1 gram of quinine used the author obtained o0.9405 gram, of caffeine
0.9546 and of antipvrine o.9275 gram. Mouti (Gaz. c¢him. ital., 36 11,
477) criticized the reaction of Alvarez for aconitine and gave one of his
own. The alkaloid (0.0002 to o.0o1 gramy was treated in porcelain
with 2 to 4 drops of sulphuric acid (d. 1.75t0 1.76) leated for 5 or 6 min-
utes on a boiling wuter bath, thena small amount of resorcinol added
and the whole warmed further. A vellow-red color appears, attaining
a maximum after 20 minutes. Thus o.0001 gram can be detected. Reichi-
ard (Chem.-Ztg., 30, 109 on picrotoxine: Pharm. Zig., 81, 168, 591 on co-
caine, 332 on qguinoidine, 817 on opium alkaloids; Pharm. Centrh.,
47, 247 ou morphine, 347 on cocaine, 473 on berberine, 623 ou thebaine,
727 on codeine, 1028, 1048 on narceine) has again published a series
of articles on alkuloids.

Coloving Materials, Oils.—Green, Yeoman aund Jones (Mon. vci.
(4120 I, 181) gave a method for the systcinatic analysis of colors on ani-
mal fibers. The miethod iucludes two operations; in the first the color
is removed from the fiber and its cliemical behavior studied, in the sce-
ond it is reduced and the course of its reoxidation studied. Given the
coloring matter alone it is reduced with zinc dust and oxidized with
air and with chromium trioxide; if on tle fiber it is reduced with hydro-
sulphite and oxidized with air and potassium persulphate. Their classi-
fication follows: 1. Decolorized by livdrosulphite and regencrated
in qir: azines, oxazines, thiazines, indigo. II. Deccolorized by hivdro
sulphite, 1ot regenerated in air but by chromium trioxide: tripheuyl
methane colors. IlI. Destroved by hydrosulphite: nitroso and nitro-
azo colors. IV. Not changed by hyvdrosulphite: pyrones, acridines,
quinoleius, thiazoles, certain anthracene colors. V. Changed to brown
products by hvdrosulphite and regenerated in wir or by potassium per
sulphate: most anthraccne colors. Knowing the class, chemical reac-
tions and shade the choice is limited to a few closely allied colors. Graefe
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(Chem.-Ztg., 30, 298, 299) gave the following main differences between
lignite pitch and other pitches.

Residue after
extraction with

Melting point. benzene, Sulphur. Tlodine value.
Lignite pitch........... ... ... 86° 0.0 2.14 93.7
Coal tar pitch.................. 91-92° 46.0 0.31 50.0
Wool fat pitch................. 32° 0.0 0.00 36.9
Stearin pitch.......... ... .. ... 43° 0.0 0.67 40.4
Petroleum pitch I.............. 33° 2.0 1.17 49.4
Petroleum pitch IX............. 73° 3.5 1.09 70.3
Petroleum pitch IIT............ 126° 4.0 1.00 103.5
Lignite “goudron”.............. 52° 0.0 1.88 66.5
Wood pitch. ... 195° 42.0 0.00 140.0

A test for phenols which serves to distinguish lignite pitch from other
pitches is given. A little of the asphalt is pulverized and boiled with
some normal caustic soda and filtered. A little of a solution of a few
drops of aniline in 1 cc. of hydrochloric acid and 10 of water with some
sodium nitrite solution added in the cold is added to this alkaline liquid.
A red or reddish brown color or precipitate appears according to the
pheno! content. Without phenols the liquid is only yellow. Valenta
(Ibid., 30, 266) used methyl sulphate in the detection and determina-
tion of tar oils. It dissolves the hydrocarbons of the benzene series
or mixes with them in all proportions while hydrocarbons with open
carbon chain and petroleum distillates do not dissolve in the cold and
even esters are difficultly soluble. A measured amount of the oil sam-
ple is poured into a 100 cc. glass stoppered measuring cylinder and 1.5
to 2 times as much methyl sulphate added. The whole is shaken and
the volume of the lower liquid after separation read, the difference giv-
ing the amount of oil dissolved. The tar oils may be precipitated from
solution by caustic potash. A gravimetric determination is possible
if the caustic soda be neutralized, the whole shaken with alcohol and
the oil weighed after driving off the latter. Rebs (Protokoll 1. Stzg. Komm.
Bekdampf. Missverstind., Herst, etc., Farben wu. Malmaterialien Niirn-
berg, 1906, 35) determined turpentine resins or abietic acid in resins of
various sorts, oil and copal lacs, pitch and paper by treating 10 grams
of substance with 20 to 25 cc. of 10 per cent. alcoholic potash, warming,
deconmposing the soap, after cooling, with dilute hydrochloric acid and
filtering, washing and drying the separated resin. The pulverized resin
is extracted with 50 cc. of warm petroleum ether, the abietic acid pre-
cipitated from the filtered solution as ammonium salt, separated and
the ammonia driven off by gentle lieat. The remaining resin-like mass
gives the resin content of the substance. For less accurate work the
substance may be extracted with benzene and the saponification omitted.
Vaubel (Z. dffentl. Chem., 12, 107) simplified his last year’s method for
determining turpentine oil in the commercial product by adding to 1
to 2 grams of o1l in chloroform 100 cc. of water, 5§ grams of potassium
bromide and 10 cc. of concentrated hydrochloric acid or a corresponding
awnount of sulphuric acid and then titrated potassium bromate solution till
a permanent bromine color appeared. Genuine oils of turpentine have
a bromine absorption of 220 to 230 while that of substitutes falls as low
as 16 sometimes. Paulmyer (La Savonnerie Marsetllaise, 6, No. 62;
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Setfenstederztg. 33, 286) made use of the '‘critical solution tempera-
ture” of various fatty oils for detecting adulterations in cocoanut oil.
A cloudy mixture of fatty acids warmed with acetic acid will clear up
suddenly and the temperature at which it does so is coustant for cach
acid (critical solution temperature). With pure cocoanut oil fatty acid,
the liquid clears at 33°. Warmed a little above this and allowed to cool
with stirring it will cloud at 33°. 'The value for various acids is:

Cocoanut oil...... 33° Rape oil...... 107° "Palmkernsl”.. 49°

Earthnut oil . . ... 90° Linseed oil. ... 72° Stearic acid.... 94° (commercial)
Sesamé oil. ... .. .. 89° Olive oil...... 93° Oleic acid...... 98° o

Niger oil......... §5° Cotton oil..... 82.5°

Castor oil........ 13.5° “"Mafentalg”.. $8°

With mixtures of the fatty acids the difference in solubility tempera-
tures is proportional to the quantities of single acids present. Twitchell
(Ta1s JourNaAL, 28, 196) found that a fat with excess of water and less
than 1 per cent. of naphthalenestearosulphonic acid will be almost com-
pletely saponified in 8 to 10 hours. This acid tried on a soluble glycer-
ide, triacetin, showed about the same hydrolyzing power as hydrochloric
acid, but the latter has practically no action on an insoluble glyceride
like a common fat while the organic acid works almost as well as on a
soluble ester. The capacity of these sulpho fatty acids to dissolve as
well in fatty acids as in water and to make fatty acids soluble is of value
in the separation of solid and liquid fatty acids.

Butter, Milk.—Robin (Campt. rend., 143, 512) detected cocoa fat and
maargarine in butter by means of the facts that the fatty acids of cocoa
fat are nearly completely soluble in 36.5 per cent. alcohol at 15° while
those of butter arc only partly and those of margarine difficultly soluble;
and that the content of water-soluble fat in butter is much larger than
in the others. The butter sample is heated with alcoholic caustic
potash and the liquid so diluted with water after cooling that a 36.5 per
cent. alcohol results. A blank determination with the same amount
of alcoholic caustic potash is carried out, and both are titrated with
half-normal hydrochloric acid in 356.5 per cent. alcohol. The difference
gives the amount of acid needed for the separation of the fatty acids
in the first flask and the soap there is deconmposed with this amount of
acid, the liquid diluted to 150 cc. with 56.5 per cent. alcohol, cooled to
15° and filtered. In 350 cc. of the filtrate is found by titration with tenth-
normal caustic potash the amout of fatty acids soluble inn 56.5 per cent.
alcohol. Armnother 50 cc. arc cvaporated to 15 cc., the water-insoluble
fatty acids filtered out, dissolved in a mixture of alcohol and ether, ti-
trated, thus giving the amount of fatty acids soluble in 56.5 per cent.
alcohol but insoluble in water. The difference between these two val-
ues gives water-soluble acids.

Butter. Margarine. Cocoa fat,
Acids soluble in alcohol. ........ ... .. ... 11.67-14.83 2.67 46.69
“  insoluble in water.......... ... ... . ... s.51— 8.31 2.3506 44.71
' osoluble ot Lo 3.92- 6.66 0.11 1.98
Water insoluble: water soluble... .......... 8.3 ~12.7 231.7 2z3.9

Alcock (Pharm. J. [4] 23, 28) detected forinaldehvde in milk by add-
ing to 2 cc. the same volumnc of 20 per cent. caustic potash, shaking hard,
hen adding an excess of strong hvdrochloric acid and warming carefully.
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A coagulum is obtained, colored more or less deep violet according to
the amount of formaldehyde, while the liquid below remains colorless.
Bonnema (Pharm. Weekblad, 43, 434) found that the mean freezing point
of milk is — 0.555° and that it is influencd by dissolved crystallizable
substances. The amount of water added can be determined by means of
. . . 0.555x%88.5 0.555X%88.5
the change in freezing point. D = W 1 883 orw = 5) 88.5,
where w is the weight of water added in grams and D is the freezing
point in degrees below zero. This formula applies to milk with an aver-
age of 88.5 per cent. water. The freezing point rises a few hours after
mulking because of the formation of ammonia by bacteria and by which
some phosphates are precipitated. The subsequent lowering is due to
the formation of lactic acid which dissolves some of the precipitated
phosphates. Comanducci (Rend. accad. scienze fisiche e matem. Napolr,
1906, April) observed that a certain amount of pure milk requires al-
ways the same amount of potassium permanganate to oxidize the or-
ganic matter in it. Watering can bc detected in this way. 1 cc. of
cow’s milk requires 50 to 52 cc. of tenth-normal permianganate, goat’s
milk 44 to 46, sheep’s 43 to 48, ass’s 55 to 58, woman’s 53 to 60, these
oxidation indices sinking if the milk is adulterated. Cow’s milk with
10 per cent. of water requires 44 cc. permanganate for 1 cc., 20 per cent.
39. With half the cream removed the oxidation index fell also to 44
to 46. Cow’s milk with an oxidation index of less than 50 is therefore
suspicious. Lelli (Avch. farmacol., 5, 645) detected primary sodium
carbonate in milk by means of aspirin. Milk, an equal volume of water
and a little aspirin are heated to 60°, the opaque solution filtered, and
the filtrate treated with a little 10 per cent. ferric chloride solution. In
presence of the carbonate an abundant red-vellow precipitate is formed.
0.5 per cent. of carbonate can be detected. Trillat and Sauton (Compt.
rend., 142, 794; 143, 6; Bull. soc. chim. [3] 35, 906, 1207) gave a deter-
mination of the albuminous substances of milk and the casein of cheese,
making use of the property of formaldehyde of rendering these albumin-
oids insoluble without changing their weight. 5 cc. of milk are diluted
with 20 cc. of water, the liquid boiled 5 minutes, 5 drops of commercial
formaldehyde added, the liquid boiled for 2 or 3 minutes longer, allowed
to stand for 5 minutes, treated with 5 cc. of 1 per cent. acetic acid, shaken
and the pulverulent precipitate collected on a tared filter. The pre-
cipitate is washed with water, extracted with acetone, dried at 70° to
80° and weighed. The casein determination is similar.

Blood, Glucosides.—Carlson (Z. physiol. Chem., 48, 69) stated that
3 per cent. hydrogen peroxide is to be preferred to ozone in turpentine
oil for the guaiac blood test, as it gives a sharper and more certain re-
action. Schumm (Ibid., 50, 374) disagreed with this. Horoskiewicz
and Marx (Berl. klin. Wochschr., 43, 1156) observed that 10 to 15 per
cent. quinine solution is a good extracting agent for old blood flecks,
giving a brown vyellow solution with a characteristic absorption band
between C and D (wave lengths 628 and 596) instead of the original oxy-
hemoglobm bands. Eight per cent. quinine solution mixed with the blood
in ratio 2:4, heated slowly and gradually to boiling and treated after
cooling with 2 to 3 drops of fresh ammonium sulphide solution will give
with normal blood a dirty brown-green, but if the blood contain carbon
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monoxide it stays carinine-red. Neisser aud Sachs (Ibid., 42, 14; 43, 3)
detected human blood by the use of specific sera. If humian serum be
mixed with an autiserum obtained bv treatinent of rabbits with hnman
seruin i niixture ig obtained whicli is enpable of interaction. If a serum
hewtolysin be added, it mmust remuin incctive.  Oply human aad ape's
sera c.iuse cessation of hemeolysis in this case; oll etlers have shown them-
selves inactive. Blood spots 3 uionths old on linen yave the reaction.
Rabbit serum (0.25 cc.) is placed in the liquid to be tested for human
blood and mixed with the antiscrum (preparcd fromn rabbits treated
previously witlh lluman serum), the mixture allowed to stand for 1 hour
at 57° then 1 cc. of 5 per cent. sheep blood emulsion added and let
stand again at 37° will give proof of the presence of human blood, if
hemolysis fails to appear. It is prevented by the interference of o.0c01
cc. of human serum and even 0.000,001 and 0.000,0601 cc. can be detected
by distinct differences in the hemolytic action. The method is at least
as delicate as the detection by precipitation.  PMorkowski  (Ber.
pharm. Ges., 16, 226) observed that thc hydroccle ligquid gives coagula-
tion with human but not with cow’s milk. ILivery clear human body
liquid shows this reaction. Cow’s milk rcacts similarly with cattle seruni.
The hydrocele liquid gives soon with human blood a red precipitate
while other bloods dissolve; only lhomologous bloods are precipitated,
heterologous are dissolved. Sarda and Caffart (Compt. rend., 143, 251)
found that if a drop of blood solution be cvaporated slowly o1 a nicro-
scope slide, then treated successively with o drop of clilorine water, one
of pyridine and onc¢ of ammionium sulphate solution, mnany chlorhema-
tin crystals, rhomboidal rods of varving sizes isolated or in groups of an
intense brown-red or bright red color, appear. At the saine tinte the
intense red hemmochromogen crystals forn in varving numnbers i star,
tuft and brush shapes. Van Itallic (Pharie. 1Wrekblad, 43, 27, 33; also
Ber. pharm. Ges., 16, 65) found that the blood of men and apes con-
tained catalyzers even after being lieated to 63° for 1/2 hour. 3 cc.
of blood (1:1000) were so lieated, then cooled to 15° and mixed with
3 cc. of 1 per cent. neutral hydrogen peroxide solution when tlie blood
of men and apes liberated oxvgen while that of lorses, cattle, swine,
goats, sheep, rabbits, rats, hares, liens, doves. bony fishes and frogs did
not. Woman’s1nilk too, giviugunheated 24.§ cc.of oxygen, when heated in
the same way for 135 ininutes gave 18 cc., 45 iinutes 7.5 and 60 minutes
4.0 cc. of oxygen. The conclusions to be drawn from the above were
opposed by Arnold (Apoth. Zig., 21, 220) and uphleld by Van Itallic
(Ibid., 21, 230).

Bread, Flour—Pohl (Z. angcw. Chem., 19, 668) determined alcohol
in freshly baked bread by distilling, after addition of water to prevent
burning, in portions of about 1 kg. The united distillates from about
4.5 kg. were several times redistilled, each time after saturation with so-
dium chloride, only a part being distilled. The last time the distillate
was saturated with calciumi chloride and a part distilled off. From
the density determination in the first 50 ce. of this thie alcohol was cal-
culated. It was then salted out with potash, distilled and converted
into ethy! iodide for identification. ©0.0714 and o0.0830 grain were found
in white bread prepared from leaveu, 0.0508 and 0.0547 gram in that
from compressed veast. Marion i Awi. chim. anal. appl., 11, 134) de-
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termined gliadin by digesting 10 grams of flour with 50 cc. of alcohol
(73° French) in a closed flask at 40° to 45°, shaking frequently, cooling
to 15° to 20°, decolorizing with 0.8 gram of animal charcoal, filtering
and polarizing. The percentage of gliadin is equal to the reading in min-
utes multiplied by 0.0722. Shaw (THIS JOURNAL, 28, 687) tested bleached
flour by boiling 1 kg. of it for 4 hours with g5 per cent. alcohol, evapo-
rating the filtrate and wash alcohol nearly to dryness, and extracting the
residue with a mixture of equal parts of alcohol and ether. This was
evaporated to a syrupy consistency, allowed to dry in a thin film on the
inside of the dish and a drop of a solution of diphenylamine in sulphuric
acid caused to flow over the surface. The drop called forth a blue color
in bleached flours, none in unbleached, the color being due to higher
oxides of nitrogen. Gastine (Compt. rend., 142, 1207) gave a new method
for the analvsis of flour and the detection of rice in wheat flour. The
flour was moistened with a solution of coloring matter, the mass dried
carefully, heated for a few minutes at 110° to 130° and then investigated
under the microscope in a drop of cedar oil or Canada balsam. The
hilum of the starch kernel, at least of some forms of starch, shows in the
form of red points (*'Punktierungen’’). The polyhedral starch kernels
of rice give a plain, relatively large reddish hilum, the wheat starches
seldom show one. Various blue, green, brown and orange coal tar col-
ors were used, the most suitable concentration being 0.05 gram per 100
gramns of 33 per cent. alcohol. Orme to 2 per cent. of rice flour can be de-
tected with certainty. Maize and buckwheat starch granules behave
like that of rice, and many other starch granules like those of the
wheat.

Wine.—Billon (Awn. chim. anal. appl., 11, 127) observed that the to-
tal alkalinity of wine ash as ordinarily determined and the alkalinity of
the ash of salts precipitated from wine by an alcoholic ether mixture
always lie close together but the difference is never negative; for 100 cc.
calculated as sulphuric acid it is about 0.01 and never exceeds 0.02 gram.
But if the wine contain free sulphuric acid the alkalinity of ash of salts
precipitated by the mixture remains unchanged while the total alka-
linity is lowered and the difference becomes negative. This is the best
test for free sulphuric acid in wine. With wines containing much cal-
cium sulphate it is necessary to add potassium chloride to take care of
the tartaric acid. The same author (Rev. intern. jalsific., 19, 57) gave
also a method for the determination of glycerol in wines. 50 cc. of an
unsugared wine are concentrated to 15 cc., 10 per cent. calcium hydroxide
added in slight excess, and the miixture evaporated to sirupy thickness.
The cooled residue is washed with absolute alcohol and then with abso-
lute ether completely into a 100 cc. flask and filled with the
latter to the mark. All except glycerol is precipitated, An ali-
quot portion of the filtrate is evaporated, dried and weighed;
the residue is pure glycerol. With more than 10 per cent. sugar
an amount of slaked lime equivalent to the sugar content is added
to the 15 cc. concentrate, the whole evaporated to sirupy thickness
and the residue extracted 7 or 8 times with 10 cc. of alcohol each time,
cooled and made up to 100 cc. An aliquot portion of the filtrate is evap-
orated, the residue extracted with alcohol and ether and the deter-
mination carried out as above. Cordier (Bull. sctences pharmacol., 13, 79)
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tested wines for poisonous substances by lowering the alcohol content
to 8 per ceut., adding 25 grams of sugar per liter, introducing a colony
of wine yeast and letting the liquid stand in a well stoppered bottle for
8 days. The pressure developed and the gas evolution give witli some
practice without further test the grade of activity and the increase of the
yeast. If the wine contain any poisonous substance, it cannot be worked
into a sparkling wine. Primary potassium sulpliate hinders the test
when present in considerable amount only, but traces of fluorides and
other poisonous substances are enough. Maicoderma wini and M. aceti
appear to be still more sensitive. Ross and Mestrezat (Ann. ciim. anal.
appl., 11, 41) determined the volatile acids of wine by distilling 20 cc.
under diminished pressure, repeating the distillation twice, adding 20
ce. of water eachh time. With lactic acid present, about 5 ce. must be
left in the flask cach time, otherwise the wine can be distilled almost
dry without danger of decomposition. The volatile acids muy be ti-
trated in the distillate using plicnolphtlxilein or determined by differ
ence between total acidity uand nomn-volutile acid content. Vitali (Vor-
trag VI. Internat. Kong. angew. Chem. Rome, 1906: Boll. cliim. farimn.,
45, 701) fouud that toluenc cxtracts only salievlie acid from aqueous
and alcoholic solutions. The evaporated toluene extract may be taken
up with water and tested with ferric chloride or «a solution of copper
sulpliate so dilute that it is colorless. If the solution tested by the Iat-
ter substance be evaporated to dryuess the residue is green, which is not
true without the acid. The test mayv be used on wines and foodstuffs.
Schimidt  (Z. Nahr.-Genussimn., 11, 386) distinguished between fermen-
tation vinegar and ‘'vinegar esseiiee’” by making the sample al-
kaline with caustic soda, evaporating an amvl aleohol extract, adding
water and a little sulphurie acid and treating with iodine-potassium
iodide solution. If the mixture isunchanged the vinegar is “‘essence’’:
if a cloud or precipitate appears, it is ferinentation vinegar. Very small
amounts of ferinentation vinegur are tested as above iun 100 ce. of dis-
tillate from saniple.

Fibers in Mixel Weaves.—Lecomite (/. pharm. chim. [6] 24, 447)
gave a method which nakes it possible to distinguish and to count with
a magnifying glass thie threads of different fibers in mixed weaves. 1t
consists in diazotizing the silk and wool which contrin cachh an amino
group and to couple on a phenol group iu alkaline solution. Wool con-
taius also sulphur and so by simultancous action of an alkaline pluni-
bite solution, lead sulphide is formed, concealing the azo color. Plant
fibers contain neither of these substances and remain unchanged. Ouedeci-
meter of decolorized weave is putinto 30 ce. of 10 per eent. nitricacid 3o ce. of 5
per cent.aqueous nitrite solutionadded during 3 minutes gradually and with
stirring, allowed to stand 10 niinntes, washed for 2 ininutes with water,
pressed out and cut into 2 pieces. Over ouc is poured 40 cc. of 3-naphtliol
plumbite solution (50 grams of caustic soda in 300 cc. of water, 23 grams
of lead acetate in 300 ce. of waterslowly addedand 5 grams of S-naphtliol
added to the clear liquid); the other picce is treated with 40 ce. of resor-
cinol-plumnbite solution (2 grains of resorcinol 111 place of the naphthol).
The weaves are washed after 1 hour at 1ot above 20 with running water
for 15 minutes. placed for 3 minutes in 100 cc. of 0.5 per cent
hydrochloric acid, washed again for an hour with running water,
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pressed out between white filter papers and dried in the dark. Silk
will be colored rose-red by the jS-naphthol solution, orange-yellow by
the resorcinol, the wecol black by both, while the plant fibers will remain
white.

A portion of the work for this review was done in the library of the
department of chemistry of Cornell University, through the courtesy of
Professor I,. M. Dennis, for which the writer desires to express his thanks.

UNIVERSITY OF NEBRASKA,
LINCOLN, NEB.

INTER-RELATIONS OF THE ELEMENTS.!

By HERBERT N. McCoy.
Recelved January I, 1go8.

The history of chemistry from the first to the sixth decade of the 19th
century sliows all too clearly how unsuccessful were the attempts of Dal-
ton and of his contemporaries and successors to fix the atomic weights
of the elements by means of arbitrary rules regarding the numbers of
atoms which unite with one another, even when these rules were supple-
mented by knowledge of chemical behavior. Consistent results were ob-
tained only by the aid of the auxiliary hypothesis of Avogadro; which, pro-
posed in 1811, almost unappreciated until after its reanimation by Can-
nizzaro in 1858, to-day is the corner-stone of the magnificent structure of
which the atomic hypothesis is the foundation. Between the physical
and chemical properties of the elements and their atomic weights, fixed
by means of the hypothesis of Avogadro, there are, as is well known to
every chemist, the most fundamental relationships. Of these relation-
ships nomne is perhaps more significant than that discovered in 1819 by
Dulong and Petit. This law supplemented by the relations discovered
by Neumann and by Kopp means, simply, that for solid substances,
the atoms of all elements, either free or combined, have approximately
the same capacity for heat. A few months ago Lewis showed that atomic
heats at constant volume are much more nearly constant than the ordi-
nary values, which refer to constant pressure.

During the fifty years following Dulong and Petit’s discovery many
other relations, more or less quantitative, were found between the propet-
ties of elements and their atomic weights; all these relationships were
correlated, in 1869, in the Periodic Law of Lothar Mever and Mendel-
éeff, which may be concisely suinmarized in the statement that, in general,
the properties of elements are periodic functions of their atomic weights.
The comprehensive nature of the law is best appreciated when we re-
member that these properties include chemical nature, valence, atomic
volume, hardness, thermal expansion, crystalline form, conductivity
for heat and electricity, mnielting-point, boiling-point, spectral wave-
length and ionic mobility, as well as other properties of less importance.
What could illustrate more forcibly the validity of this great law than
the startling coincidence in properties of the element, germanium, dis-
covered by Winkler in 1886, and the hypothetical eka-silicon described by
Mendeléeff sixteen years earlier, or the equally accurate predictions of
the same famous chemist concerning eka-boron and eka-aluminium.

! Read at the Chicago meeting of the American Chemical Society.



