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Me. Warsox Ssuth, in reply to the observations made
about the nitrous oxide proecess, said that it appeared to
him 1o be n matter of logic,—thnt if only partial fusion,
amounting to mere softening, could take place at eertain
temperntures very high up in the scale, and if no proper
fusion took pluce, then there was no reul chemical eontact,
e could not understand in sueh a case that n chemical change
would entirely oceur: it might, however, do so to a cerlain

extent, It appeared to him to be an extremely interesting | Hydrogen. I3} ]

thing that the aqueous solution of these two salts should
decompose at the low temperature referred to. Irom the
dry mixture at 240° nitrous oxide eame off somewhat
slowly ; but if nitrate of ammonia were there it would come
off vigoronsly, tenling to explosion. But that was not the
case. In point of fact, if nitrate of ammonium were heated
by itself at 215° the evolution was s rapid as from the
mixture heated to 24v°  With regard to the hydroxylamine
resction suggested by Mr. Cross, he did not think that
hydroxylamine itself woull resist that temperature. If
these things dil not exist at the temperature given, he
could not see that sueh & change would take place as one
could reusounbly show by nu cquation, It would certuinly
be  misture of the clements of the substanee; but he
did not regrard that as the substunce itself, especially when
one considered Bertliclot's investigations on the seven
different reactions possible on henting nitrate of ammonium,
Referring to Mr. Cresswell’s question, he believed that
Schitrmunn had omitted alumininn and magnesium because
they did not form sulphides under the same conditions
us the other metals which he had included,
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THE DESTRUCHIVE l)lSTH.lu\'l‘lO.\' OF WOOD,

BY JINO. C. CIHHORLEY AND WM, RAMSAY, PILD., ERS,

Last May we brought before the Society the results of
some experiments on the distillution of wood. We huve

followed up these resenrches by investigating the behaviour !

of compounds which have a greater claim to be considered
definite, These are jute and cotton-wool.

The sample of jute was purified by boiling it in » dilute
solution of caustic sodu; the cotton-wool was of two
quabtics ; the samples A and C consisted of crude wadding,

while the snmple I was puritied wool, and is sold under the |

name of medicated cotton,

These substances were analysed without having heen !
dried; they were afterwards dricd and the analyses

caleulated on the dry material.

. 'The results are as follow :—
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The jute contained 11335 per cent. of moisture ; samples
A and C, 5+34 and sample B, 583 per cent. ‘I'he moistare
was estimated by drying over sulphurie ncid for four wecks
in o vacuum.

Although these bodies cannot be regarded as pure
chemicnl individuals, it is interesting to compure the results
of certain definite compounds with the results of their
annlysis. Those which most nearly appronch the above
composition nre :—
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These samples were distilled in the manner described in
our first paper (this Journal, 1892, p. 395).  As before, the
gas was collected and analysed; and the distillate wus
separated into three portions, viz, wenk acetie acid, crude
methyl aleohol and tar.
| The results nre us follow :m
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In contrasting these numbers with those obtained in
distilling wood, it is to be remarked that the percentage of
charcoal is considerably smaller thaw with such fibres ; that
of distillate smaller, and that of carbon dioxide larger
than with wood. 'The acetic acid is very mueh less; and
that of the impure mixture connted as methyl-spirit is
particularly high, in almost every case.

In comparing jute with cotton wadding and with cotten
wool, it appears that the chief difference between them lies
in the amount of earbon monoxide which they yield, While
jute and impure cotton wool give a gas containing s much

us 70 to 80 per cent. of this constituent, the pure cotton
wool yiclds only a little over 50 per cent., the nitrogen and
residual gas being correspondingly increased. We do not
think that all of this increase can be sccounted for hy
ascribing it to air present in the retort, though there i no
doubt that some may thus be acconnted for.

We next pass to the thermal behaviour of the fibres,

‘The best idea of the changes of temperature distillation
is gained by a graphic representation of the temperatures
of the bath, contrasted with those of the =ubstaunce being
distilled, time being taken as ordinates.

We give tubles, however, showing the actunl temperntures
in the air-bath (outside temperatures), and of the fibre
(inside temperatures), at different intervals of time during
distillation, for erude cotton-wool, and for jute; the enrves
are a graphic representation of these numbers.
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With cotton-wool the temperntures are practically equnl
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Hence the rise is n very sudden one, oceupying only two
winutes, und [ think that it will be allowed that this
approximates to un explosion. Gas was evolved with
great rapidity during this sudden rise of tesmnperuture, und
it is perfectly evident that the exothermic reaction is n
violent one.

With purified cotton-wool, there were no signs of
an exothermic reaction.  The whole operation appeared to
be of the nature of an ordinary distillation,

The couclusion is therefore foreed upon us that the
substance which decomposes in this manner is not ceslulose,
but some substance which may be removed from woody
fibre by solvents. It appenrs not to be the same substance
as the one which yieids acetic neid on distiltation, for jute,
which decomposes with such sudden evolution of lheat,
gives n minimum percentage of acid. Nor does it appear
to accompany the mixture reckoned as methyl spirit in our
table, for both jute and pure cotton-wool yield this distillute
in considerahle quantity.

Ouk and beech wood therefore must contain some sob-.
stanees which yield acetic acid on distillntion, and which is
not (at Jeust not wholly) the cause of the exothermic reaction
which uaccompnnics their decomposition. That substance
has been removed in the purified wool, which yiclds u
minimum quantity of acid; and with it the body which
canses the exothermie renction has nlso been removed,

The direction of further research is obvious; but
cireumstunces have prevented the nuthors of this paper
from continuing the investigation; morcover, the problem
is in the hunds of others, Messrs, Cross and Bevan are
working with matters extructed from woud fibre by solvents,
und Herrn Flint and Tollens are engaged in determining
the nature of the decomposition products of fibre (Berichte,
1892, 2916). From the Ilubours of these chemists we
may hope soon to obtain » satisfactory idea of the real
constitution of different varieties of woods ; and we are
centent 1o Jeave the subject in such competent hands,
resting satisfied that if our experiments huve contributed

at 11,35, Kight minutes later the wool is 14° higher than
the bath,  In 17 minutes the temperatures arve agnin
practically equal.  The whole rise and fall took pluce in
25 minutes,

With jute the temperntures may be considered equul at
12,165 at 12,18, the jute had a temperature no less than
24° higher than thut of the bath s but the full of temperature
in this ense was much more gradual; it was not until
100 that the temperntures were  practieally  equnlisel.

even u little towurds the solution of such a complicated
prablem.

Ouly two points remain for mention.  One is the striking
cirenmstance that the percentage composition of xylene and
jute are the snme, viz,, (C;H,0,)n. The other is the fuct that
products removed from cotton-wool during its puritication
appear to be the cause of the lurge amount of carboni
oxide in the gases evolved,  PFor, while jute wnd impure
cotton-wool yield nmountz of gax varying from 3,420 to
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7,000 ce. per 100 grms., purified wool yiclds only 2,200 ce.
Morcover, the former yiclds gases consisting mainly of
carbonic oxide (76 to 85 per cent.), while the gases from
the latter contain little over 50 per cent. It is possible that
some clue mny be given by these observations to the
particular mode of decomposition of the chemicenl constituents
of the fibre.

Di1scussioN,

Mr. A. H. Masox wished to know whether the medicated
cotton was pure cotton, as the substance was sometimes
rendercd impure in the process of manufucture by other
combinations,

Mr. C. F. Cnoss suid that he had been engaged on
this subject some years, and knowing that it was to fall inte
his hands, he had been fortunate in obtaining n gentleman
to undertake the prosceution of this question of determining
the reactionary ngents, and also the varintions in the
products themselves.  As they had been asked to place the
subject before the Society at an early date they would
endeavour to do so.

Professor Ramsay said that he believed thut what was
known us medicated wool was practieally pure cellulose,
being cotton wool denuded of soda, acetic acid, &e.

Professor Fosten said it was quite possible to get pure
cellulose in the form of cotton wool, He had been surprised
at its purity, for it burned clean awny and left no acid
residue, .

T'he Crtatnaay snid that it was a matter of regret that
P’rofessor Ramsay and Mr. Chorley’s paper was in a certain
sense thedinal puper on the subject. While he was very glad
to hear that Messrs. Cross and Bevan promised s contribution
on the same subject, it did scem a pity that Professor
Ramsay should drop it, us it scemed to him to provide an
ample field for both, from which useful results might have
been expected.
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MR, HENRY BRUNNER IN THE CHAIR,

CIIATRMAN'S ADDRESS ON ARTIFICIAL
MANURES IFOR FRUIT' CULTURE.

(Anstacr.)

Tnr subject of fruit-growing for profit is one that has
during the last few years had inereasing attention drawn to
it, purtly owicg to the hope that it may prove a meaus of
bettering the condition of the land cultivator, and partly
due to the growing demand for fruit as an article of food.
From figures kindly supplied by Sir James Whitehead,
Master of the Fruiterers’ Company of London, it appears
that the total aren devoted to fruit culture in this country
in 1891 was 268,700 acres. This would represent a value
of 9,000,000/, taking 30l per ncre as u low average value
of the produce, In fruit-growing it may be taken that,
roughly, one-fourth of the cost of production is due to the
necessury supply of manure, and thereforc it is evident
that if a large proportion of the natural manure used be
replaced by chiemical manures, o considerble benefit to the
chemical industry of the country will acerve. It appears
that to-day the bnalance of opinion is agninst the total
replacement of natural manures by artificial, but there is no
doubt that a large proportion may be so substituted with
advantage to the erop and with economy to the cultivator,
The author’s own experiments made with strawberries show
that by employing chemical manures far less potash,
phosphoric acid, and nitrogen is required per nere than is
the ease with ordinary farmyard manure, as owing to their
soluble form they penetrate the soil more rapidly and
deeply.

The requircment of an acre of land planted with apple
trees would nmount to about 20 tons of farmyard manure
once in three years, whilst the necessary ingrediens
contained therein would be supplied by the yearly use of
500 1b, of kainit (ut 13*5 per cent. I{;0), 120 1b. of super-
phosphate {at 16 per cent, soluble P.,O;), nnd 360 1b,
nitrate of =odu, or a total for the three years of 26 cwt. of
materinl.  Irom the above it is evident that in certainty of
effeet, in convenience of handling, and in distribution over
the soil, chemical manures possess distinet advantages,
The author does not recommend the complete discarding
of farmyurd manures, but rather the adoption of some
system of rotution of manures stich as that recommended
by Wagner of Darmstadt for the cultivation of vines, in
which farmyard manure is supplied in the first year and
supplemented by chemieal manures only in the second,
third, nnd fourth years, It has been urged ngainst ehemienl
manures thut they render the soil poorer in organic matter,
whilst furmyuard munure has the reverse effect, but it has
been shown by Joulie that the more abundunt huarvests
produced by the use of chemical munures lenve a larger
proportion of residues in roots nnd otherwise in the soil, und
consequently that there is no impoverishment, but an
incrense in the quuntity of organic matter in the soil* By
the use of chemicul manures ench ingredient ean be adjusted
to the requircmoents of the crops, which is obviously not the
cuse with natural manures, whilst Ville hus shown that
more than one-third of the nitrogen contained in the latter
is lost to the soil on aceount of the decompesition which
the manure must first undergo before it ¢an exereise its
nction.t The cost of carringe is also fuvournble to the
employment of chemicul manures. Superphosphate is the
most suitable form of phosphoric neid for the fruit-grower,
und it has the further ndvantage of supplying u considernble
quantity of a soluble lime sult necessary for the building

* Mereure Scientifique, Supplément du Moniteur Seientifiquo
June 1802, -
1 Ville on *“Artitieinl Manures,” trans, hy W, Crookes, p, 105,



