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T e c h n i c a1 C h e m i s t r y ,
The Manufacture of Nitric Acid. By H LJ G o Gij B E I,
(Dingl. polyt. J., ccxx, 238-245).
PROPOSALS
have been made, and methods devised for the decomposition
of the sodium nitrate (Chili saltpetre), so that instead of sulphuric
acid some other decomposing substance should be used, such as
besides leaving behind a valuable residue, shall afford a good yield of
acid. The best of these are the following :R. Wagqzer. Heating a mixture of alumina hydrate with sodiiim
nitrate.
J. WaL. Heating sodium nitrate with calcium carbonate and steam
in retorts.
Kukhn a m . Heating sodium nitrate with manganese chloride, &c.
All these proposed methods hare siniply remained proposals, none
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being found of sufficient merit as yet to replace the method by which
nitre is decomposed with sulphuric acid.
However, the plant and apparatus used in the above universal
method, have undergone from time to time considerable improvements.
Thus the old, deep elliptical pans, with stone ware lids, &c., have been
replaced by cast-iron cylinders, which are set up on their sides. These
have been found to possess many advantages, as they require comparatively little fuel, are easily managed, and do not permit loss of gas at
the joints, these being reduced to a minimum.*
Sziother improvement, now a n old one, is the fractional distillation
of the acid, by which means the production of a colourless concentrated
acid was made possible. Then the old-fashioned earthenware headpiece and pipes were replaced by glass tubes, so that the reaction, and
procedure of the distillation could be observed, and the danger of
boiling o r frothing over reduced o r removed.
I n earlier times, the receivers, consisting of earthenware o r stoneware vessels, were frequently cracked and broken, with loss of vapours, or
acid, or both. I t was necessary to moderate the action very considerably, to prevent overheating of these condensers, and this meant loss
of time, labour, and a reduced yield. To avoid these evils, R. Wagner
proposed tlhe employment of a series of funnel-shaped earthenware
bottles, through which system the acid vapours circulate, accompanied
by a stream of water. The author considers it questionable if the
cooling of the distillate was sufficiently attained by these means.
Another plan, t o avoid the overheating of the receivers, was to allow
the heated g m e s from t h e tiring-up apparatus attached to the decomposing vessel, to pass under the condensers and so to warm them,
before escaping to the chimney.
In England a still greater improvement was made, viz., the addition
of a stoneware worm and condenser, through which the gases passed
from the decomposer before entering the receivers. This precaution
prevented the breaking of the receivers, or a t least greatly reduced it.
The apparatus used by the author with great success for cooling the
gases, consists simply of a straight glass tube, bent a t both ends,
which lies in constantly renewed water. One end of the tube is connected with the tube of the decomposition apparatus, the other with
the first receiver. This simple arrangement has enabled the author to
deconipose (with fractional distillation) 250 kilos. of saltpetre in 36
hours, and with no fractional distillation $00 kilos. in 36 hours.
Besides this, the receivers could be diniinished in number from 9 to
3, most of the acid collecting in the first receiver. Also it is thus
easy to obtain a very concentrated acid. Hxperiments showed that,
in a cylinder apparatus, there were obtained in the first receiver 140
kilos. of acid of sp. gr. 1.53, temperature about 60".
I n the second, 5.5 kilos. of acid of sp. gr. 1.49.
I n the last receiver the acid had a sp. gr. of 1.32.
I n six months only one cooling-tube was broken. It is shown by
numerical data given, that by this careful method of cooling, an

* Note b y A hstractor.-l'hese c a s ~ - i r o ncylinders are lined inside wit11 fire-clay
tiles, cemented with acid-proof cement.
VOL.
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increased production is obtained of 6.8 kilos. of acid of sp. gr. 1.33
per 100 kilos. of sodium nitrate.
At the end of the apparatus, i.e., in connection with the last receker,
is placed a tower of earthenware tubes filled with coke soaked in
concentrated sulphuric acid, by which means the nitrous gases, otherwise lost, are absorbed. In fact, the arrangement is simply a small
Gay-Lussac's tower.
A useful table is given showing the increase of density of nitric acid
on cooling from any likely temperature to 15.5' C.
~~

I.

11.

Temperature.

Increase on
cooling to 15'
in O Baum6.

I.
Temperature.

11.
Increase on
cooling to 15"
in BaumB.

-45 -0
44 -5
44 -0

43 '5
43 '0
42 -5
42 -0

41 -5
41 -0
.Po -5
40 '0
39 *5
39 '0
38 -5
38 -0
37.5
37 '0
36 * 5
36 '0
35 *5

3.65
3.56
3 '48
3 '40
3 '32
3 '23
3 -15
3 *08
3 '00
2 -92
2 -85
2 *73
2 *65
2 *58
2 -50
2 a43
2 '36
2 *29
2 -23
2 *16

11.

I.

Increase on
Tempercb- cooling to 1 5 O
ture.
in O Baum6.

-2 '10
1. -98
1-92
1.85
19 9
1'73
1-67
1*62
1*56
1.50
1-45
1 -34
1-29
1 *23
1*18
1.13
1*08
1*03
0 *99
0 *94

35 '0

34 '5
34 '0
33 * 5
33 '0
32.5
32 '0
31 -5
31 -0
30 -5
30 '0
29 *5
29 .O
28 * 5
28 '0
27 -5
27 '0
26 5
26 -0
25 -5

25 *Q

0 '90

24 -5
24 .0
23 .5
23 -0
22 - 5
22 .o
21 -5
21 *o
20 *5
20 *o
19 *5
19 '0

0 -80
0 -76
0 '72
0 *67
0 *63
0 -59
0 *55

0.52
0 +45
0 *45
0 -36
0 *33
0 -29
0 -25
0 -20
0 -13
0.07
0 -05

18 -5
18 '0
1': * 5

17 *o
16 -5
16 -0
15 ' 5

0.02

Suppose for example an acid is examined and found to be of a
specific gravity of 36" Baume, and its temperature is 40". If this be
cooled to 15", it will naturally become denser, and to the extent of
2-85" B., its density at 15" being 36
2.85 = 38.85" Baume.

+

w. s.

On Boiler Incrustations and their Prevention.
B y 3'. F I S C H E(Dingl.
R
polyt. J., ccxx, 172-181).

THEfollowing means have been recommended for avoiding o r preventing the formation of boiler incrustations :1. By apparatus, contrivances and additions, which are introduced
into the boiler itself, in order to protect; its interior from the formation
thereon of a d i d incrustation.
By electricity.
Boiler deposit collectors, and contrivances which effect a rapid
motion of the bcilcr water.
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Iron turnings, sand and clay, &c.
Greasing and tarring the boiler sides.
Substances containing tannin, catechu.
Starchy matters, sugar, glycerin.
All the above means are condemned as at least useless, in many
cases as only aggravations of the evil, o r as exerting independent
prejudicial action on the metal itself, as in the case of greaares and
fats.
Precipitations in the boiler.
Frequent blowing out.
11. By concerting the incrustation-forming constituents of the
water used for feeding the boilers, into soluble compounds, or precipitating them, before pumping the water into the boilers. The substances and methods recommended are :Hydrochloric acid, acetic acid, sal-ammoniac.
Barium chloride.
Heating in separate pans or boilers, before pumping in.
Milk of lime, or caustic alkalis.
Sodium carbonate or similar precipitants.
Simultaneous employment of several methods for purifying the
water.
With respect to precipitations in t,he boiler, the use of barium
chloride is recommended by several authorities (Kuhlmaiin, Hasenclever, von Reiche) as a precipitant for calcium sulphate, calcium
chloride remaining in solution, and barium sulphate falling as a noncaltiiig powder to the bottom of the boiler.
Varrentrapp asserts that if the barium chloride be not used in
excess, so as to convert all calcium sulphate into chloride, there is
danger of incrustation, from calcium sulphate yet undecomposed and
barium sulphate already formed, these readily baking together to a
solid mass. Vogel has found that when barium chloride is used as
above, with water containing magnesium sulphate, barium sulphate
and magnesium chloride are formed, and the latter, at the heat of the
boiler, is then decomposed into magnesium hydrate and hydrochloric
acid, which Vogel detected in the steam passing off.
If milk of lime be used for purifying water containing calcium
bicarbonate, it should by no means be placed in the boiler itself, but
the purifying process should precede the pumping into the boiler.
The use of caustic soda, 01' sodium carbonate, is recommended by
some eminent authorities, condemned by others. Kuhlmann and
Fresenius recommend that soda be introduced into the steam boiler.
Others complain that the plates are very strongly acted upon by it.*
With respect to frequent blowing out, with special contrivances and
arrangements, by which too great concentration of the boiler water is

* Note by Abstractor.-The writer was acquainted with a case in which weak
sodium hydrate liquors were boiled down to a specific gravity of about 1.20 in a
sham boiler, the steam being thus made available and fuel economised. Examinations of the interior of the boiler always showed it to be extremely clean, quite bright,
in fact, and completely free from the slightest vestige of incrustation. However this
brightness and extreme cleanness is doubtless a suspicious circumstance. Any
droppings from the gauge-taps on the heated metal outside, quickly corered the
latter with a mass of rust.
2 2
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prevented, it has been observed that much heat is lost, and so fuel
wasted. Besides, when the deposits of boiler-stone have taken place,
blowing out cannot remove them.

w. s.
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A Cheap Method of Evaporation suitable for Works-laboratories. By W. A. C. T H A U(Dingl. polyt. J., CCXX, 461-463).
THISmethod is recommended for use in laboratories having easy R C C ~ P S
to a steam boiler. The apparatus consists of a long glass tube 26 ma].
in diameter, to which three T-pieces are fixed, each having a metal
cock. To the top of the latter copper pans are attached by means of
screws. By placing the liquid to be evaporated on the pans, and
allowing steam t o pass through the tube, the steam will play on the
evaporating vessels in a continuous stream, without superheating the
liquid. The water condensing a t the sides of the vessels runs down
the pans and along a tube into the worn1 of a condenser. The latter
is also connected with the end of the glass tube, so that by passing
steam through it distilled water could be obtained. Soliltions can
thus be evaporated over night;, as the apparatus requires no attention,

D. R.
On the Physical Properties of Ordinary Waters.
By A. GORARDIN
(Compt. rend., lxxxii, 1185-1187).
ALLvarieties of water may be supposed to belong to one of two classes ;
'blue water and green water. The blue water contains in suspension
particles which have the Brownian motion, and thus do not settle to
the bottom. It is a good drinking water. The preen water contains
organic matter, which may be seen, after the water has heen evaporated,
to consist of small unicellular algae. Blue water is easily converted
into green, by introducing organic ferment, but the reverse transformation is not practicable.

W. R.
Crystallisation of Metallic Oxides from Glass. By P. E B E L I ,
(Dingl. polyt., J., ccxx, 64-70 and 155-161).
THIS paper gives further details upon researches into the nature of
glass (this Journal, 1875, p. 485), which seemed to show that glass
when in a fluid state dissolves metals, which on cooling separate again
in various forms, some being very crystalline. The oxides of tin,
chromium, iron, manganese, and aluminium possess, under certain conditions, the property of giving crystalline deposits after having been
absorbed by the fused glass, which must be attributed principally to
the fact that t'he glass has been somewhat saturated with the metallic
oxide and cooled slowly. On account of the greater resistance which
these crystalline bodies offer to reagents, i t was possible to isolate
thew and to investigate them analytically. All fusions were made in
Hessian crucibles kept white hot in the coke fire of a blast furnace.
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1. Glass fused with Stuiairic oxide.-A
Hnutefeuille was used, containing :Sand..
Chalk
Calcined soda
Potash
Nitre
Published on 01 January 1876. Downloaded on 24/10/2014 08:12:35.
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composition of glass from

150.0 grms.
35.5 ,,
80.0 ,,
14.0 ,,
20.0 ,,

299.5
A portion of this was fused with 20 grms. of stannic oxide, and
gave on cooling a clear and transparent glass ; but by fusing the same
quantity with 60 grms., and cooling slowly, a colourless glass with
crystalline deposits was obtained. These crystals, like those of chromeaventurine (described below), resist the action of hydrofluoric acid, the
fusion, separation, and purification being the same as in the case of
the chrome-aventurine. For analysis the separated crystals had t o be
fused for an hour and a half with potash, in a silver crucible. The
mass was then dissolved and the oxide precipitated with sodium
bisulphate ; 0.2432 grm. crystals gave 0.2470 stannic oxide or 101.6 per
cent.
2. Glass f u s e d with Cluomic oxide.--C hroniic oxide dissolves readily
in fluid glass ; if added in not too large an excess, a clear, transparent,
green glass is formed, but if the oxide is added in larger proportions, a
crystalline formation is obtained known under the name of chromeaventurine. Pelouze states that 23 p.c. of potassium bichromate gives
no deposits on the cooled glass ; however, 5 p.c. forms spangles, and
10 p.c. a perfect chrome-aventurine. The crystals are very distinctly
formed, and can easily be distinguished bythe eye. Under the microscope they appear in the form of flat plates with sharp angles and
edges. In the experiment a composition of soda-lime glass free from
lead was chosen ; it contained-

5 parts of sand,
2
1

,,

,,

sodium carbonate,
lime.

After fusing the mixture, samples quickly drawn from the same and
cooled seemed to show that the oxide had been completely dissolved ;
the mass was therefore cooled slowly in the crucible and was thus
converted into chrome-aventurine. This was broken into small pieces
and treated with hydrofluoric acid in the usual manner. The fused
mass was next boiled with sulphuric and Iiydrochloric acids until the
whole of the glass had been removed. The author did not forget to
observe the progressive isolation of the crystals with the microscope.
He found that the crystals did nut suffer in the least during the whole
operation. To prove that these crystals were chromic oxide, the
author proceeded as follows: (1.)Fusing the mass with five times its
weight of a mixture of equal parts of sodium carbonate and nitre,
after having dried and weighed it. ( 2 . ) Dissolving the fused mass in
dilute hydrochloric acid, evaporating t o dryness at 105", shaking u p
with dilute hydrochloric acid. (3.) Treating the mass with sulphurous
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aoid to reduce it, then precipitating with ammonia and weighing as
chromic oxide.
0.1237 grm. chrome-aventurine crystals gave 0,222 grm. chroinic
oxide, corresponding with :
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Chromic oxide ............ 98.79
Loss......................
1.21

100~00

3. Glass Fused with Ferric Oxide-A mixture of 450 parts by
weight of glass (Hautefeuille) and 120 parts of finely powdered bloodstone free from admixtures gave, when fused for several hours, no
deposits, even when cooled slowly. The fused mass was opaque,
and almost black. The fusion was repeated with more iron, and
after two trials the fourth fusion showed signs of crystalline separation when cooled slowly. The product, however, with regard to
its physical properties could scarcely be called glass, for it had
assumed a black colour and had lost its vitreous lustre. After
digesting the mass with hydrochloric acid, silica remained behind.
A portion digested with hydrochloric acid until the residue became
colourless gave, on analysis, the following numbers :

..........

Insoluble residue
41.33 per cent..
Lime ....................
4.21
,,
Alumina.. ................
4.12
,,
Ferric oxide .............. 41*03* ,,
Alkalis .................. not determined.
While the whole body presented to the eye a regular mass with
crystalline strncture, thin layers of it showed under the microscope distinct signs of a light brownish-green mass of glass in which
long crystals were embedded. Hydrofluoric acid dissolves the mass
very easily, leaving the crystals in the form of a dark powder, soluble
in concentrated hydrochloric acid. The crystals were isolated in this
manner. They are strongly attracted by the magnet, appear under
the microscope, and are very similar to powdered magnetic iron ore,
and gave by analysis 71.37 p.c. Fe and 28.17 O., agreeing nearly with
the formula, Fe304,which requires 72.41 F e and 27.58 0.
A portion of the ferric oxide adided t o the glass had therefore formed
a combination of monoxide and sesquioxide-a compound very constant t o heat-and
another portion had remained in hhe glass. Permanganate of potash (I C.C. = *00487grm.of iron) was used to determine the proportion of ferrous and ferric oxide in the iron oxide
obtained, and also to determine the stage of oxidation of the iron
remaining in the glass. A portion of the fused glass was powdered,
digested for several hours with hydrochloric acid until the residue
turned colourless, carbonic acid being passed into the mixture to prevent the oxidation of the ferrous oxide. The solution of 1.015 grm.
of glass required 9 C.C. of potassium permanganate t o convert the
ferrous into ferric oxide. The solution now contained the iron only as

* Equal to 28'72 per cent. of metallic iron.
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ferric oxide; it wm reduced with zinc and hydrochloric acid, and
required 49.5 C.C. of standard permanganate of potash to oxidise the
iron completely.
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Total.

As ferrous oxide.

As ferric oxide.

23.80 p. c.
4.31 p. c.
19.49 p. c.
corresponding with 17.85 p. c. of ferrosoferric oxide, besides 15.53 p. c.
of ferric oxide.
4. &ass fused with Martgansse Dioaide.-This glass was prepared by
the addition of pyrolusite to ordinary glass, 150 parts giving no
deposits with 450 parts of glass. By using a larger proportion of manganese, and cooling the glass, crystals of a peculiar form were obtained,
which differed from those obtained in the experiments with the other
oxides. The mass when split in halves showed two heterogeneous subshnces, one forming the outside, the other the inside or kernel of the
block. The outer portion was black, striated, crystalline, like pyrolusite, opaque, and without lustre; the inner portion was regularly
sumonnded by the outer, had a light yellowish-brown colour, and
showed faint signs of a crystalline structure, and a large quantity of
black crystals like the leaves of fir trees, while the whole mass appeared
opaque and not unlike some crystalline rocks. These layers, however,
could not be separated by blows with a hammer. Under the microscope
such differences were not perceptible ; the black layer was resolved
into a light transparent ground-mass, intergrown with black crystals,
and therefore was the same microscopically as the flesh-colonred layer
macroscopically.
After fusion with alkalis the crystals can be dissolved in mineral
acids. 0.6835 grm. fused glass gave 0.318 silica, 0.0086 alumina, 0.021
lime, and 0.3035 sulphide of manganese. 1.063 light layer gave 0.488
silica, 0.0335 lime, and 0.440 sulphide of manganese ; another sample
= 1.321, gave 0.370 alkaline subchlorides with 0.2012 chlorine.
These numbers converted into per cents. giveBlack layer.

Silica .................. 46-53
Lime ..................
3.07
Alumina..
1-26
Manganese (metallic)
28.08
Soda
Potash ................

..............
....
...................

Light layer.

IT.

I.
45-91
3.15
1-24!
26.05

-

-

7.65
8.56

-

I

0*292grm. of the coarse crystals left on fusing a portion of the light
layer with sodium bicarbonate, repeatedly boiling with water, and
t'reating with dilute sulphuric acid, gave 0.296 Mn3O4,corresponding
with 101.3 p. c.
5. Glass fused with AZumina.-The alumina necessary for fusion
was prepared from ammonia-alum, by fusing it, and then washing the
fused residue well with water until free from acid. Although large
quantities of alumina were used in the first trials, deposits of crystals
could be obtained only when equal parts of glass and alumina were
fused together. The fused mass was not transparent, but formed a
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translucent wax-like substance, of faint greyish-green tinge. Thin
splinters appeared under the microscope, perfectly transparent, and
were intergrown with colourless transparent crystals. The crystals
were of two kinds, one forming thin, imperfectly developed lamime,
the other consisting of round, perfect, but smaller individuals. After
treatment with hydrofiuoric acid, a residue %-asleft which, when purified with dilute hydrochloric acid, gave both the crystal forms above
described free from admixtures. 0.6074 grm. of crystals fused with
sodium bisulphate gave 0.606 alumina, corresponding with 99.85 per
cent.
From the above experiments it appears that the oxides of tin, iron,
manganese, &c., are absorbed by glass exposed to a white heat, forming a clear liquid, which, when cooled slowly, deposits a part of these
metallic oxides in a crystalline form, but a t the same time retains a
portion of them, so that the added metallic oxide in its liquid state is
either totally combined, and the separation is due to some chemical
decomposition ; or the oxide is oiily partly in a state of chemical cornbination, the excess being merely dissolved by the fluid glass. This
latter assumption seems to be the most probable. If glass serves as a
solvent for metals, why should it not dissolve oxides of metals as soon
as the quantity of the latter exceeds that with which silicic acid can
enter into chemical combination? I f the whole of the oxide were
chemically combined with the fluid glass, the capacity of the silica
would not have fixed limits, but would vary with the temperature.
The prGportion of the crystallised part to that left in the glass, the
colour of the glass, and the fact that the separation of the crystals
depends not only upon temperature, but also upon time, give further
proof in favour of a solution of the oxide rather than of a chemical
combination. With regard t o the nature of slags, and the formation
of mineral silicates, these appearances are well worthy of notice in
metallurgy and mineralogy. The practical uses derived from these
experiments niust be left to the consideration of manufacturers.

D. B.
Presence of Lead in the Platinum Points of Lightning Conductors. By s. DE L U C A
(Compt. rend., lxxxii, 1187-1189).
THESEpoints belonged to the lightning conductors on the observatory
at Vesuvius, and were both melted into small globules. Their specific
gravities were respectively 19.82 and 19.09 They contained respectively 9.5 and 12 per cent. of lead.

W. R.
Persian Red (Chrome Red). By ‘4.
PRINVAULT
(Dingl. polyt. J., ccxx, 259).
NEUTRAL
lead carbonate is digested with a cold dilute solution of
neutral potassium chromate (I part to 50 of water), so that one
equivalent of the latter acts upon two of the former compound. Thus
after t w o days a crystalline precipitate of basic lead chromate is
obtained-
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+ KzCrO, + H20 = P b C r 0 4 + ZKHCO,

The supernatant fluid, consisting of potassium hydrogen carbonate,
gives up a portion of its carbonic acid on boiling, and is converted into
potassium carbonate, which decomposes a porttion of the red precipitate, so that the latter assumes a violet-red tint, the solution itself a
yellow colour. The composition of the precipitate now varies between
P bCr04.2Pb0 and P bCr04.Hz0.Pb0, according to the concentration
of the liquid. This violet-red precipitate, after being sufficiently
washed, is treated with 4 per cent,. of its weight of dilute sulphuric
acid (1 part of sp. gr. 1.8426 to 100 parts water). The acid is added
slowly, with continual stirring, and afterwards the whole is cautiously
neutralised with dilute soda-solution, whereby a mixture of sulphate
and dibasic lead chromate is obtained. The colour is now a bright
vermilion, and this is the so-called " Persian red."
Nitric and acetic acids may be used instead of sulphuric acid as above,
but in no case hydrochloric acid. The proportions recommended are
25 grms. of lead carbonate, and 10 grms. of neutral chromate, to be
dissolved in 0.5 litre of water. This t(obe allowed to digest for two days
in the cold, then boiled f o r half an hour, filtered, the precipitate washed,
and treated with 1 grm. of sulphuric acid diluted with 100 parts of
water.
" Persian red " will be chiefly useful as an oil-colour.

w. s.

Use of Phosphoric Acid in the Sugar Manufacture.
(Dingl. polyt. J., ccxx, 190.)
SCHELBLER
has shown that by removing lime from the sugar-juice by
means of phosphoric acid, many organic foreign bodies are also precipitated. Vibrans points out also, as other advantages of this process,
proceeding from the removal of large quantities of organic matters,
the easier working of the juice, its rapid evaporation, and its purer
and larger yield of pure juice. The animal charcoal is also economised, whilst the phosphoric acid is easily recovered in the shape of a
manure. According to Vibrans, beetroot sugar-juice was hea,ted in
the separating pan to 80°, and then 5 litres of phosphoric acid of 20"
Baum6 were added per 1,500 litres of juice ; the temperature rose to
88". Finally the solution was treated with lime and carbonic acid in
the usual way.
The mud separating in the pan and settling down contained-
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Without phosphoric acid.

....................
..............
..............
.....
......................
....................
.............
.............
....
..........

Moisture
Carbonic acid ................
Sulphuric acid.
Phosphoric acid
Ferric and aluminic oxides
Lime..
Magnesia
Insoluble residue.
Organic matter..
Nitrogen therein contained
Residue and alkalis

With phosphoik
acid.

50.85
10.22
0.31
0.2'7
1.OG
24.75
0.33
0*38
10.25

47.12
11-85

0.22
0-86
0.33
16-13
0.4 7
0.10

22.30

0.33

0.52

1.58

0.62

100*00

100~00

Whereas the purified juice without use of phosphoric acid contained
4-07 per cent. of organic non-saccharine matter, that purified by phosphoric acid contained only 1.93 per cent. Gruber and Hulva noticed
the value of the above method in the case of abnormal juices and beets
which have began to rot. Hulva took per 500 kilos. of beet 1litre of
phosphoric acid of S O per cent. strength ; but the suitable amounts for
each case cannot as yet be fixed with certainty. Certain works in
Silesia were brought t o a stand, because the juice would neither settle
nor filter, but the judicious use of phosphoric acid soon brought them
again into full activity. Hulva maintains especially that those organic
matters which render boiling dificult, and cause the formation of much
molasses, are removed by the use of the above-described method.

w. s.

The Formation of Cheese. By F.C O H N
(Dingl. polyt. J., ccxx, 191).

BLONDEAU
found that in the making of Roquefort cheese, the casein
can be converted into a fatty substance by the common mildew fungus
(Penicillium gla.ueum). Cohn has made a series of inquiries into the
changes occurring in the making of Swiss cheese, of which the following are extracts :The milk is treated in large copper pans with rennebsolution, a stiff
gelatinous mitss being obtained. The whole is left to itself for a
quarter of an hour, and is then stirred up till the mass is broken into
pieces about the size of a pea, when the pan is heated over an open fire
from 55" to 60°, with stirring, for about an hour. The cheese paste is
now separated from the whey by gradually increased pressure. The
mass so obtained is placed in a cellar, where it can remain at a temperature of from 10" to 12". Here the outside, or rind, is daily rubbed
with salt, till the cheese goes into the warehouse, where it very slowly
ripens.
The coagulation of the milk is accomplished unquestionably by an
unorganised ferment present in the rennet-solution, for an alcoholic
extract of rennet coagulates the milk quite as well as an aqueous
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exti-act, and by a certain amount of the Bame only a corresponding
quantity of milk is coagulated, whereas organised ferments increase
and multiply themselves, developing an unlimited living power. The
separation of the coagulated casein from the whey appears to be a,
purely mechanical process.
The ripening of the cheese, by which the white sweetish masa
gradually attains the desired pungent taste and odour, the translucent
consistency, and yellow colour, Cohn takes to be a genuine fermentation, which takes place under the influence of fermentation organisms.
The fermentation begins whilst the cheese is yet on the press, in about
24 hours, and accompanied with lively evolution of gas (carbonic acid
and probably other gases). 111consequence of this gaseous evolution, the
cheese swells, and its surfaceg,which are even at first, become arched; its
interior is also more or less perforated with holes, just as in the case of
bread. The chemical phenomena which occur during the fermentation
of cheese are as yet but little known. The author believes that the
retention of whey in the cheese is advantageons, its lactose being converted by zymophytic fermentation into butyric acid. The ‘‘ rennet ”
contains very active thread-bacteria (BnciZZi), which probably induce
butyric fermentation, and bring about the slow ripening of the cheese ;
their spores are those which are able to withstand the temperature of
boiling watsr for some time, and again introduced into their own solution will develop once more into Bacilli, whereas the putrefactive
bacteria which may be present are killed by merely warming the
milk.

w. s.

Utilisation of Human Excrements. By H. S C H W A R Z
(Dingl, polgt. J., ccxx, 161-171).

THEprocess proposed by the author is briefly as follows :-The

crude
materials are mixed with milk of lime and heated in a closed boiler till
a kind of separation takes place and the ammonia is volatilised. This
ammonia is dried as far as possible and condensed and the separated
mud filtered and pressed, the clear aqueous fluid being run off.
The manurial value of the excrements are stated as follows :1. The ammonia, combined mostly as carbonate, and arising chiefly
from the fermentation of the urea. This fermentation and decomposition take place very quickly in presence of much of the urea-ferment.
I n winter this change may occur in twenty-four hours under this condition.
2. Combined nitrogen occurs in small quantity ; what is present as
urea and albumin goes into and along with the lime precipitate.
3 . Phosphoric acid, present partly as calcium phosphate, partly as
alkaline phosphate, passes off with the lime precipitate as calcinm phospliate .
4. The potash alone remains soluble, and is lost in the fluid finally
run off.
The following experiment was tried on a practical scale :-4 cwts.
excrements were treated in a closed steam-chest with 3 per cent. of
lime and the ammonia driven off ; alter cooling to condense, the stedm
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from it was condensed in sulphuric acid. The acid liquid was then
weighed and the ammonia determined in a portion ; this represented
0.36 per cent. of nitrogen in the faces. The lime precipitate dried
and expressed gave 8.37 per cent,. of lime-manure with 0.96 per cent.
of nitrogen, or 0.08 per cent. on 100 parts of faxes. The filtrate furnished on evaporation on 100 parts of faeces 1.48 per cent. of residue,
with 4.06 per cent. of nitrogen. Thus-

In the distillate was ........ 0.36 per cent. nitrogen.
,, precipitate was.. ...... 0.08 ,,
77
,, liquid filtrate was - . 0.06 ,,
91

.. -

Total..

......

0.50

97

77

I n other experiments the following results were obtained
Ohtained.
I n the distillate.
I n the precipitate.

Nitrogen, N ........
Phosphoric oxide, P205
Potassium oxide, K20.
Totals

..........

:-

Lost.

In waste liquor.

-

0.16

0934

0.11
0.02

0.052

1-16

0.29

1.16

-

--

0.086

Of the total manurial value as regards nitrogen 85.6per cent. are
gained, 14.4 per cent. lost. As regards the mode of collectioii of the
feces, the point of greatest importance, *the author proposes what he
terms the barrel system, whereby the solid and liquid constituents are
both preserved. As regards quantity of fuel required for evaporation,
boiling, &c., by economical arrangement of the plant for reducing this
as much as possible, it was found that not more than 4 kilos. of coal for
100 kilos. of fieces would be required. The amount of lime also it is
possible to reduce to about 2 per cent. of the faxes. About 6 per
cent. of chamber sulphuric acid of 58 per cent. S04H, would be
required.
The plan of operating on the large scde is briefly as follows:-The
barrels are emptied of their contents a t the works into a closed basin
or reservoir of cemented brickwork, in which the niatter remains for
one or two days in order that the urea-fermentation may be fully
completed. The semi-fluid matter is now pumped or run ofl' into two
cylindrical boilers, connected with each other in such a way that either
may be directly heated, and when one is thus heated the steam from
its contents may be allowed to pass into the contents of the other, thus
heating them u p to the boiling point. The boiler with contents f u r thest exhausted of ammonia is directly heated, the steam with final
traces of ammonia passing into the contents of the other boiler. This
boiler is now heated, its ammonia as far as possible driven over and
condensed in the sulphuric acid; the course of the steam is then
changed, and the process is finished by further boiling and distillation
into the contents of the first boiler, which has now been replenished
with a fresh charge, and so on. Both boilers are furnished with
itators, witlh perforated arms, to secure by their continual motion a
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uniform mixture, and thus preventing caking of the precipitate and
burning of the boiler bottom. The milk of lime is supplied from a
pan also furnished with agitator and situated above the boilers. Each
boiler has a t the bottom a wide tap to let off the spent contents with
rapidiby, also safety-valve and glass to indicate the level of the fluid
contents. There is also to be a smaller tap, from which samples may
be dyawn, t o ascertain the degree of exhaustion and the completion of
the dist,illat!ion. The ammonia, with steam, is passed upwards through
a coil of piping o r worrn with the object of condensing as much of tho
steam as possible ; and in order that ammonia shall not a.lsobe absorbed
and carried away by the water, the worm is carried up through a vessel
used thus as a condenser, but containing warm water o r other liquid ;
the ammoniacal gas now descends through n Liebig's condenser, being
absorbed either by sulphuric or by hydrochloric acid. For manurial
purposes it should be absorbed by calcium superphosphate. If required for liquor ammoniae o r ammonia solution, the gas is passed first
through a cylinder filled with wood charcoal, to deoderise it before
condensation in pure water.* The precipitate left in the boilers is
placed in a filter-press, and the press-cakes obtained are dried by steam.
The manurial value of this precipitate or boiler-residue is not great,.
It is expressed as follows :1 - 2 1 per cent.. nitrogen.

3.75
0.52

,,
,,

P,O+
K,O.

The author expresses his willingness to assist any who take an
interest in his process with farther communications on tlie subject.

w. s.

Division of the Nitrogen of Barley among the Products of
AR
polyt. J., ccxx, 70-75).
Brewing. By F. Z M E R Z L I K(Dingl.
To ascertain how the nitrogen in ba'rley becomes divided among the
various products obtained therefrom, the nitrogen of various materials,
products, and residues used and obtained in tfhe brewing process had
to be determined. The following is a list of the materials taken'from
Schilcher's brewery in Graz :-(1) Raw, untrimmed barley.
(2)
Soaked barley. ( 3 ) Water after being used f o r soaking. (4) Malt.
( 5 ) Malt sprouts. (6) Dust from trimming sprouts. (7) Unhopped
wort. (8) Malt dough. (9) Returns. (10) Hops. (11) Hopped
wort,. (12) Hop returns. (13) Cooled lees. (14) Yeast. (1.5)
Young beer. (16) Lagerbier. I n all these substances the hygroscopic
water was determined and the nitrogen estimated in the dry product.
The drying was partly made with steam, but partly also in air-baths
a t 100". Barley malt and yeast (soaked) were dried at 'LOo-3O0 in
the air. The water and the beer were evaporated to dryness and the
thick syrup dried in n vacuum over concentrated sulphuric acid a t
120". The nitrogen was determined as ammonia with soda-lime, using
normal oxalic acid as the receiving liquid.

* Note by Abstractor.-Ic would also in this case be necessary to pass the gas
through a dry lime purifier, to free it more completely from moisture.
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(1.) Barley from the Oedenburg district, Hungary, contained 11.30
per cent. of moisture, 1.605 per cent. of nitrogen on the dry substance,
and 1.423 per cent. on the substance dried in the air, the latter corresponding with 8.999 per cent. of albumin ; it also contained starch
corresponding with 78 per cent. of sugar and 2.64 per cent. of ash.
(2,) Barley soaked and taken from the steeping-cistern after having
been spread on the couch and left for eight hours. The adhering
water was removed with blotting-paper, but the product still contained 41.11 per cent. of moisture. The nitrogen amounted to 1.252
per cent. on the dry, and 0.737 per cent. on the wet barley, the latter
being equal to 4.696 per cent. of albumin.
(3.) The water, after having been used for soaking, had a yellowishbrown colour, was opaque, and had a slight smell. It left a residue of
0.1183 per cent. of solid, containing 1.456 per cent. of nitrogen or
0.00172 per cent. on the water.
(4.)Malt, as green malt, contained 42.62 per cent. of moisture.
Dried in the air a t 20"--25" it still showed 10.2 per cent. and a t 48"
6 per cent. of moisture. At 100" it contained 1.694 per cent. of
nitrogen. Dried slowly to 75" it gave 30.1 per cent. of sugar.
(5.) Malt sprouts contained 14.48 per cent. of moisture and 3.579
per cent. of nitrogen in the dry state, and 3.061 per cent. when dried
in the air.
(6.) Dust from the trimmings mixed with small sprouts contained
13,569 per cent. of moisture and when dry 2.974 per cent. of nitrogen,
but when wet 2.570 per cent.
(7.) Unhopped wort, sp. gr. 1.0493, equal to 12.119 per cent. saccharometer. The evaporated extract amounted to 12.251 per cent., containing 0.993 per cent. of nitrogen, corresponding with 0.1216 per cemt.
of nitrogen in the wort.
(8.) Malt dough contained 82.95 per cent. of water and 5.806 per
cent. of nitrogen on the dry and 0.989 per cent. on the damp substance.
(9.) Returns contained 75-33 per cent. of water, and when dry 3.091
per cent., wet 0.762 per cent. of nitrogen.
(10.) Hops. A mixture of three kinds was used, which gave 11.05
per cent. of water and 1.826 per cent. of nitrogen when dried in air,
but 2.053 per cent. of nitrogen when dried at 100".
(11.) Hopped wort taken as it filtered through bags from the cooler,
sp. gr. 1,0511 = 12.547 per cent. saccharometer. On evaporating
12.622 per cent. of extract is obtained, which gave 0.921 per cent. of
nitrogen, corresponding with 0.116 per cent. on the wort.
(12.) Bop-residues contained 77.18 per cent. of water and 0-639
per cent. of nitrogen; when dry they contained 2.799 per cent. of
nitrogen.
(13.) Cooled lees contained 77-55 per cent. of water and 5.300 per
cent. of nitrogen when dry, and 1.190 per cent. when wet.
(14.) Yeast, after being washed and dried with blotting-paper, contained 76.47 per cent'. of water and 1.913 per cent. of nitrogen; dried
at 100" i t contained 8,130 per cent. of nitrogen.
( I 5.) Young beer taken when ready for putting into casks : sp. gr.
1.0173. The alcohol obtained by distilling the beer to one half gave 5-50
per cent. on the distillate, or 2-75 per cent. on the beer. The beer con-
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tained 5.62 per cent. of extract, containing 1.485 per cent. of nitrogen,
equal to 0.083 per cent. on the beer.
(16.) Lagerbier, sp. gr. 1.016, gave 5.427 per cent. of extract,
with 1.217 per cent. of nitrogen, equal to 0.066 per cent. on the
beer.
Percentage composition of the results obtained :Nitrogen.
(Dry a t

Substances.

The moist substances
cont,ain.
Moisture.

loo".)

---

....................
..............
4. Malt.. ....................
5. Malt-sprouto ...............
6. Dust ......................
8. Malt-dough ................

1. Barley.
2. Soaked barley

9.
10.
12.
13.
14.

Returns ...................
Hops.. ....................
Hop-returns.. ..............
Cooled lees ................
Yeast .....................

Substances.

-3. Water, after soaking

....
11. Hopped
,, ....
15. Young beer ........
16. Lagerbier.. ........
7. Unhopped wort

1

Residue
EXECt.

I-__-

0 *118
12 -251
12.622
5 -620
5.427

1*605
1'252

11'30
41 '11

1*694

10 '20
42.60
14 '48
13 -57
82 -95
75 -33
11-05
77 -18
77 *55
76.47

3.579
2.974
5.806
3 -091
2 -053
2 -799
5 '300
8 '130

Nitrogen
in
Extract.
1'456
0 '993
0 *921
1-485
1-217

I

1

1

I
Nitrogen.

Albumin.

1-423
0 -737
1-592
0 *521
3 '972
2 *061
0 *570
0 -989
1*762
0 -826
0 -639
1el90
1.913

8 *999
4 *696
10 *139
9 -687
6 -191
19 '497
16 971
6 -301
4 *853
11*630
4 -067
7 '5'78
1 2 *185

Nitrogen
in the
Liquid.

Albumin
in the
Liquid.

Alcohol
in the
Liquid.

0.083
0.066

0.531
0.420

2.75
3 -23

36 cwts. of barley were soaked. The skimmed barley amounts to
54 lbs., i e . , 1.5 per cent. on the raw barley. The water weighs
98 cwts. 72 cwts. of barley gave 53.3 cwts. of malt (dried at 37"--50").
Thus a loss of 25.5 per cent'. takes place, 100 parts of barley giving
74.5 parts of malt. For 22 cwts. of this malt 63 pails (at 56.6 litres)
of warm water are used and afterwards 27 pails of water added, thus
84 pails of wort of 12.2 per cent. saccharometer (I pail equals 42.5
Vienna measures at 1.415 litres) are obtained, 1 pail of wort weighing
112 lbs. To this 24 lbs. of hops are added and 18 lbs. of' pappy yeast
used as settling-yeast. From this 85 pails of beer, at 102 Ibs. per pail,
are obtained.
The skimmed barley amounts to 1.5 per cent. on the raw barley,
i.e., 46 87 lbs. for one brewage. The malt-sprouts amount t o 108 lbs.,
equal to 3 per cent. of the barley. The dust from trimming the
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sprouts is estimated at 18 lbs., or 0.5 per cent. on the raw barley,
the returns at 29.26 cwts. in their wet, state, the dough a t 5 cwts., the
cooled lees at 150 lbs., the hop-residues a t 120 lbs., the yeast a t
162 lbs. 85 pails of beer a t 102 lbs. weigh 86-70cwts. The nitrogen
of raw barley would thereforc have to be divided as follows:-

Total weight
of
sobst ances.

Materials, Products,
and
Residues.

Nitrogen.

-----Poullas.
3125 .OO
46 -87'
9800 *oo
108 .OO
18 .oo
2926 *OO
500 -00
150 *OO
120 -00
162 *oo
8670 *OO
?

R,aw barley ..........
Skimmed
........
Water, used ..........
Mait -sprouts .........
Dust ................
W e t re t>urns..........
dough ...........
,, cooled lees.
,, hop-returns ......
,, yeast.. ..........
Lagerbier ............
))

......

?

P e r cent.
1*4230
1*4230
0 *0017
3 -0610
2 *5700
0 '7'620
0 a9890
1.1900
(0 *639)
1-9130
0,0660

Weight
of
Nitrogen.
_L_-

Pounds.
44 *468
0 -667
0 *169
3 -306
0 '463
22 '313
4 *947
1-785
"0 *219
3 '099
5 '7'22

----?

100parts of
the Nitrogen
in barley
correspond
with.

1*7%

Per cent.
100 -00
1-50
0.38
7 *43
1-04
50.18
11'12
4 -01
0 *49

6 97'
12 -87

-4* O l t

D. B.

Carbon Sulphide as a Disinfectant. By P. ZOLLEK
(Deut. Chem. Ges. Ber., ix, 707-710).
CARBON
siilphide is a very powerful disinfectant and may be used with
advantage for preserving articles of food and other organic substances.
Thus, on hanging pieces of veal and beef weighing 250-1,000 grms.
in bell-jars containing a basin with some carbon sulphide and standing
on a plate containing water, the meat remained unchanged for 32 days
a t 15"-24".
Fowls and pigeons which were embowelled and partly
plucked, partly not plucked, kept equally well, and freshly baked hot
bread placed in moist air containing vapour of carbon sulphide did not
become rnouldy in 14 days. Over-ripe plums were kept without
change for 192 days, while the same fruit when kept in air confined
by an indigo-vat began to decompose in a few c l a p Sulphide of
carbon vapour stops the fermentation of a sugar-solution and prevents
the putrefaction of urine. Urine thus treated became turbid after
18 days, but still gave the reactions of fresh urine and did not show R
trace of alkalescerice.

c. s.

* 30 lbs. of hops contain 0.547 lbs. of nitrogen ; 120 lbs. of hop-returns, however,

contain 03'66 Ibs., i.e., 0.219 Ib. more than hop, which difference must be added to
the nitrogen amount in barley.
-f The above difference of 4.01 p. c. must partly be put down for the nitrogen h i
the smoothing-water, which by accident was not determined.

