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directly interested ; and when we consider that every
manufacture adinits of improvements being intro-
duced, or is attended with the production of waste
products, it is at once apparent that there exists an
lml)cdxment in the way of advancement.

This Society having for its great object the pro-
motion of applied chemistry in the widest sense, it
occurred to me that we might with considernble
sdvantage pursuc an example sot by another associa-
tion, and endeavour thereby to make each other better
acquainted with the nature and properties of waste
products, and with defects or failures in various
chemical processes. The example I refer to is that
sct by the Pharmaceutical Conference which publishes
annually a list of substances and subjects which par-
ticularly call for investigation and study at the hands
of ity members. To this list all are invited to add,
and, when revised from year to year, it serves u most
useful purpose, for it immedintely reveals what is
wanted. So, too, [ am confident, if such a list as
velated to chewical arts and manufactures could be
prepared and periodically revised, it would serve an
equally useful purpose, and appreciably promote the
objecta of thiy Socicty. T'o be more specific, werequire
the compilation of a list of what are known ays “ wuste
products,” giving notes regarding their sources, general
properties, and composition, and directing attention
to the constituent or canstituents of greatest value.
There might also be added a résnmé of attempts which
may havo been hitherto made at utilisation. Un-
developed processes should be similarly dealt with,
and in all cases the information should be concise and
precise.

In preparing the notes which follow the preceding
introductory observations, my chief regret has been
that I have little or nothing of an original character
to communicate to the Society upon this occasion.

Having devoted a good deal of time during the last
few years to certain processes of chemical industry,
I have more than once Leen surprised at my ignorance
of a large number of matters constituting the subject
of very ordinnr{ knowledge to persons more intimately
nssocinted with the operations in question, and
doubt not that a similar experience has been that of
most of the gentlemen wlo are present this ovening.

My sole object is to induce a good discussion, in
which vepresentatives of various industrics may join,
and thus secure publiciti' to specinl knowledye about
the waste products and undevoeloped processes, not
ouly of the few departments of chemical- technology
which [ mnay have occasion to touch upon, but also
and moro particularly with regard to their own manu-
factures. Cordial co-operation in this respect on the
part of tho mnembers at large will furnish a very
respectable category of products and processes re-
quiring the further attention of industrial chomists,

FATS, CANDLES, SOAP, AND GLYCERINE.

In his address to the first general meeting our
President called attention to the waste of glycerine
in the soap trade, and pointed out that, in view of
tho growing demand for this substance, for the wanu-
facture of vxplosives, ete,, it then price was £120 per
ton. Already at that time sonpmakers had begun to
turn thoir attention to the more complote recovery of
the glycerine coutained in the apent lees, and sinco
then the subject has been still further pursued.
Theae lees contuin water, glycerine, commeon salt,
nulphate of sodiun, a small quantity of caustic sndn
and sodinm carbonate, and small amounts of albu-
minous, resinous, and roapy atters, To illustrate
thoir_goneral composition when concentrated to n
cortain degree (which is casily attained in practico), I
way state the composition of a samploe recontly

examined by me. It showed a specific gravity of
1236, the gallon being wade up as follows :—

7830h,

. 20iih,

278lb,

12:331b.

I am also able to give my analysis of the salts as
deposited from the lees upon concentration—

NaCl . coiiiiiiiiiiiiiiiin e = 7812
NS0, vviiiiiiiiieiieiiin,
fusoluble inongqunie wattor
Glycerine und orggunie matter ., = {430
S T T
Alkull (calculuted ontirely na] _ 2t
carbonato of sodinm)........ b
100°G1

tho excess over 100 beinz caused by calculating all
the alkali present as NA.CO,, the fuct being that
some of it wns present in the caustic condition,

From a study of the various patents thut have been
granted during the past year in connection with the
recovery of plycerine, I have Leen confirmed in the
opinion that 1t is very much ensier to ohtain a patent
than to make a discovery. Let ws glance at some
specifications alvendy published, .

M. Constant Victor Clolus (specification No. G81
of 1881) ncutralises sonp lees with hydrochloric acid,
and evaporates the scttled liquor till 1t registers 32 3,
Heated uir is then blown through to remove the rest
of the water, the salty deposited during both stages
being tished out and greated in a turbine. The tinul
product mny be finished by drying in varua, The
crude glycerine thus obtained is snil to contain Lt
littlo salt, but the exact amount is not stated. 1t may
Le distilled in order to purify it.  So far [ fail to detect
anything of aun original character in this proceeding.
Instend, however, of neutralising the soap lees with
hydrochloric ncid the patentee miy use carbonic
anhydride, so that when evaporation has been carried
to 25 BB, ufter further exposure to carbonic anhydride,
bicarbonate of sodinm (Lcing only slightly soluble in
a glycerine solution of salt) ix precipitated upon cool-
ing. Another modo of freeing his crude glycerine
from salt consists in treating it with excess of hydra-
chluric acid of 22° B, or in the form of gas. The
solubility of the salt is said to be thus dimimished, aud
in consciquence, moro of it enn be removed. ']'hu CXCess
of hydroehlorie neid is subsequently ot rid of by«
current of nir or by an excess of phunbic oxide.

Messrs. Benno, Jafte, and Dartstaedter (specificn-
tion No. 1562 of 1841) employ sulphats instead of
chloride of sudiumn for salting onut the seap. The
then neutrulise tho spent lees with sulphuric acid,
filter, avapomte, and llnus get ouly sulphate of sodiwm
soparated. They say tho sulphate is removed more
ensily than the chloride, aud henco the value of this
method scoms to tuen on whether the increased case
of removing the salts more than atones for the
inereased cost of mntevinl for salting out, hevanse the
only comparable ditliculty in removing the chloride iy
one of cost.

My, Georgo Payno (specification No. 2816 of 188])
neutralises the lees with an acid, allows any precipi-
tate to sottle, and then adds a 10 per cent.(by woight)
solution of tannin or tannic ncid, uatil albuminous
matter is no longer precipitated.  The filtered lignor
is concentrated Ly heated nir or superhented stewm,
or direct by fire,  He thus gots, Lie suys, 8 eride soln-
tion of glycurine cuntaining ubout 10 per cent. salts,
which muy be more easily rofined than any other
eriede glycering.  In councetion with this patent |
regurd it ay pertinent to ask whether the excess of
tannin introduced is not as objectionable as tho matter
which is thereby removed 1 .

Messes, G Thomms and A, Domeier (specifien-
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tion No. 2462 of 1881) concentrate the lees and
add an excess of nei'! nntil there iy present about |
1 to 1} per eent. © . wid. This ix to decom-
poso any sonp, ei resinous nmtters, and to
k0 act on other w: that, when neutmlised by
alkali Inter on, 'poy .- precipitated.  After this !
noutralisation an:’ « ¢.g:-s at the lees ave further con-
centrated, and the w-idu glycerine is extracted with
about 33 per cent. oi vonl-tar wil or petrolewn, or
bisulphide of earbon, or umylic aleohol, or ether, or
ather wenstewmm in which the glycerine iy insoluble,
in order to remove any soluble matters which may
bo disagrecablo to the smell or taste. Afierextraction,
the glycerine is suhjected to hint nir or steam, in order
to get vid of trmees of the solvent employed, and may
then be used for commercinl pnryoxcs or further
puritied by distillation. ‘They nlso describe an appa-
ratus designed for the concentration of thin lces, in
which the ligiior slowly descends a tower fitted with
ulternately-inclined shelves, and in which it encoun.

&

ters n enrront of hot air, much in the same manneras

Mr. Leuthor proposed to make bleaching powder,
viz., by causing lime to encounter an ascending cur-
rent of chlorine gas in ity descent down a tower litted
with a continnons spiral sholf,

2. To facilitate thoe rcmoval of the salt, either by
cmploying means to diminish the solubility of chloride
of sodium, in cases where that substance is used, or
to substitute for it another which may bs more
readily and protitably vemmoved.

3. To cconomise the cost of concentrating the puri-

i fied lees to that point at which the glycerine may be

at once cmployed for certain purposes in its then
crilo condition, or still further purified by distilla-
tion.

[ very much question whether the alkali utilised by
the carbonic anhydride processwould pay for the cost of
the gas necessarily to bo employed, except, perhaps, in
conjunction with Weineeks process, and [ equally
doubt whether tho cost and tronble of increasing the
insolubility of chloride of sodium in glyeerine Jiquors,
by the employment of hydrochloric acid, would
even be balanced Ly the effect produced. Speaking
generally, therefore, and after giving a considerablo
amount of practical attention to this subject, the
soapmaker who wishes to recover the glycerine from
spent lees cannot do better, at present, it would
appear to wme, than proceed to cvaporate tho water
frome the ncutralised liquor in tho most cconomical
manner available, with tile dual object of getting rid,

J. Weineek (specifieation No, 1289 of 1881)avoids the ’ by deposition and erystallisation, of as much snlts as
use of both chloride and sulphate of soditun in soap- | possible, and of preparing the crude glycerine for dis-
mnking ns follows : He exposes fats in a cylindrical » tillation, nid surely he ean do all this without the use
wronght-iron vessel, fitted with u stivring gear,und pro- | or infringement of any patented process—indeed, it is

vided with s jucket which is filled with hot water, At
45°C. the tallow (when that fat is used) molts, and then
20 per cent. of a 2 per cent. solution of soapat the snme
temperntura is added to the faty, stirring meanwkhile,
Wihen the mass iy porfectly emulsitied caustic Jey of
the same temperature is added,  When well mixed
the temperature is ruised to abont 00°C. und the stivrer
kept at work until saponification is completed. After
some hours the spent ley is Jet off and registers
from 5° to 10°B.  Operating thus, he claims to
ntilise soms chemical lieat evolved i the action of
tho ley upon the emulsificd fats, and by saponifying
the fats in this globulur state ho xays he saves fuel,
time, labour, cost on plaunt, and, abovo all, vbtains
lees freo from any lnrge amount of salts,  But even
in this process, assuming it works otlieewise satisfae-
tarily, it would appear that the alkaline loy must be
nentralised with an acid belore concentration, other-
wiso the glycerine would sufler decomposition,  Per-
haps in such o case, however, carbonic anhydride
conld Le profitably employed.

The most curvious speeitication is thnt (No. 2176 of
1841) of I J. Baptiste Depoully and Léon Droux, of
Paris. These gentlemen neutralise the spent lees with
any acid, tilter, evaporate, remove the deposited salts,
and hent the mother-liyuor in contact with oleic acid
or other fatty acids at u temperature of 170 10 175°
In this way they reproduce fats which are washel
and subsequently decomposed by means of lime, or
by suporheated steam with or without tho ail of
sulphuriec acid.  When lime is employed, the sonp
thus produced is afterwards decomposed by the
agoney of an acid. O, instead of using free fatty
acids tho patentees ciaploy neutral futs i oils in
their process, thus giving riso to the formution of
diacid and monacid glycerides, In briof, the whole
of their proposuls are baked upon the well-known
classical investigation of Berthelut, but it is not cusy
to aeo in whut precise manner they enn be cconomi-
cully earried ont in commereinl practice,

Roviewing theso various specifications, wo sce that
the ditYeront processes deseribed therein are designed
to cifeet tho following objects :—

1. ‘I'o romovo or destroy wlbimminous and resinous
mattors, togother with any residual soup contained in
spout soap-lecs,

| already known and practised, and which w

But there is another
(.ilycorino
1], I feel
sure, be much more widely adopted in the course of
time. At present, the soapmaker saponifies noutral
fat and oilx with caustic ley, and then, at an expen-
sive rate, sceks to recover the glycerine left in the
lees ; but, theoretieally speaking, he would be better
advised to decompuse the futs and oils, in tho first
place, in the manuer that is practised by tho candle-
maker, viz., by the agency of superheated steam, with
or without the assistance of silphuric acid or lime,
using tho futty acids for saponification with alkali,
aud obtaining comparatively pure glycervine in this
direet mauner. Tho pructical objection to this pro-
cedure is that thoe existing plant of soapmakers is not
adapted to the process, and, moreovor, thoy cannot
produce such jgood-coloured soaps from tho fntvy
ncids as result from the direet saponification of fats,
But this is lnrgely o sentimental objection, the soap

being done on a large scule. .
way of dealing with the production of

being really c(Ylnl in quality, and so fur ax the objec-
tion is sound, I am conlident that at the right time it

will be overcome.
ALBUMEN,

I now propose to glanco at another and growing
branch of chemical industry related to ealico printing,
and that ix the preparation of soluble and congulnbﬁa
albumen.  Bloud n‘bumon, preparved from serum, and
cgy ulbumon, prepared from tho whites of eggs, ave at
present the most tamiliar commercial albumens in the
market, but the supply of both theso mntorinls is
limsited. Eig albinmen has the greater value, by reason
of itsgreater freadom from colouring matters ; indeed,
uutil recently, thoe darker qualities of blood albumen
could not be utilised except for certnin crude purposes.
My investigation of the atmosphoric oxidation of the
terpenes placed in wy hands the monns of bLleaching
Blowtd athumen, amld, ut the same timo, of preserving
it from putrefaction, thus avoiding tho necessity of
ovaporating serumn 1o obtain thoe scales of commerce.
(Seo specifiention No, 2630 of 187G.) This process
consists in the aerial oxidation of certain hydrocar-
Lons in the presonce of tho albuminous solution to
Lu bleached, ut u temporature below the congulably
poiut. - Thus, if turpentine be omployed, poroxide of
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h‘ydro en is formed on the one hand, and this bleaches
the nﬁ)uminous principles, while certuin other sub-
stances are simultancously produced in small but
sufticient amount, and passing into solution they
preseeve the mass from putrefactive decomposition.
(See Pharm. Joura., Sept. 24, 1877.) During the past
four years this process Las been enrried on, actively
producing good commercinl solutions containing from
2lb. to 4lb. of albumen per gallon, hut, unfortunately
for the greater development of the process, we have
been depeudent upon the supply of serum and
dark-coloured scales as exclusive sources of the
albumen to be prepared.  This led me to make many
experiments with the view of utilising flesh, casein,
gluten and allied substances, by dissolving them with
the aid of certain ferments (such as are attorded in
the lining of pigs’ stomachs), or by weans of alkalies,
seeking then to hit upon some salt or <alts which, by
being dissolved in the bleached solutions, would
cause the coagulation of the albumen when subjected
to tha heat that iy experienced in the practieal upera-
tions involved in printing with albumen. My suceess
was not great, although [ did “sail cluose to the
wind,” if exjeericnce should confirm thy statements
made by another inquirer in a recent specifica-
tion (No 16815 of 1881). Emil Ritter von Portheim
has patented the fullowing process: 100 parts
insoluble blaad albumen, tibrin, raw meat, residue
obtained in the manufucture of Lichirs extiuct,
casein, gluten, or protein of ground nuts, are
minced or ground up sl washed with water, nnd
then dissolved in 200 to 230 parts of water in which
there has heen previously dissolved 4 parts hy weight
of canstic sada or potash, at a tempemture of 90° to
100° C. T'o the solution thus prepared hie adds 4 per
cent. of a solution containing 40 per cent.of ** glycerine-
sulpbate of calcium,” or * glycering-phosphate of cal-
cium” ([ presume that glycero-sulphate and glycero-
phosphate of caleium are meant), or 4 per cent, of a
mixture of calcie chlorile and an alkaline salt of
citric, tartaric, or metaphosphoric acid, The mix-
tures are *“senled ” in the nsual way, and the patentee
claims for the solutions the coagulability upon which
the successful employment of albuminous salutions
depends.  Unfortunately, the extont to which coagn-
Iation ocenrs is not stated, and [ can only express the
hope that it exceeds in a great degree anything wlich
I obtained by operating in much the xame manner. I

trust soon to be able to commercially test this pro-

cess, and if it works successfully it will Le of much
importance, because it will open up new and plentiful

sources of albuminous materin), admitting of lncinul

bleached and preserved in the fiynid state by my own
process, and finally supplied at low rates to calico
printers.

AMMONIY,

Dr. Hubert Grouven hias taken out a patent (~peeiti-
cation Nou, 2423 of 1881) for * Iinprovements in the
trentment of organic substances for the lvroduc-
tion of ammonia, and apparatus therefor.” The
rroeo.s-u employed is maid to be applicnble in the
aboratory as a method of guantitative analysis
besides being scrviceable for commercinlly obtainiug
carbonateof mnmmoninm, ltconsistsinexposingorganic
matters to the action of superheatid steam, nnd con-
duction of the gaseous products of deconmposition
over what is called * Gronven-contact-substance” (un
argillaceuns earth contuining Hu per cent. of lime in
the form of silicate of lime). Pumice-stone, asbestos,
sandntone, grey lime, ete, are not so cfticacious as
“Cirouven-contact-substance” in sccuring the produc-
tion of carbonate of mmmonium,  According to the
patentee, every organic substunce hurnt in glowing
steam—eny ut a temperature of 400° to 700 C,—

yiclds approximately 45 to 55 per cent. of its nitro-
gen in the form of carbonate of ammonium, the
other portion being evolved in the form of alkaloidal
and ather vapours which produce tur npon condensa-
tion.  No free nitrogen is formed, as is <o largely the
cuse where air is used instead of steam, 1f the mixed
vapours obtained as described bo conducted over
strongly-heated porous substances, such as nsbestos,
there is a further yield of carbonute of nmmmoninum
obtained by the decomposition of the alkaloidal
viapours to which reference has been wade. But if
“ (ironven-contact-substance” be employed, then all
the alkaloidal matters are changed, so that the whole
of the uitrogen is ultimately obtained in the desired
form of carbounate of ammoninm, the final products,
previous to condensation, being hydrogen, carbonice
axide, carbonic anhydride, and ammoninenl gna,  For
instance, the ims obtained from peat contains G4
per cent. of hydrogen, 32 per cent. earbonic oxide,
and 24 per cent, of carbonic anhydride. (I pre-
sume this composition is arrived ot after separa.
tion of the amwpouic carbonate). The oxygen con-
tained in the two last-named gases is  derived
from the water, which suffers decompaosition in the
process. The contact substance is said to admit of
regeneration by exposing it for some time to a current
of air at o high temperature.  Now that ammouin
hus such a hi;jx importance in relation to the com-
mercinl production of carbonate of sodium, this
wocess of obtaining carbanate of ammoninm from
wrn, leather, glue, wool, and animal and vegetable
refuse generally, on a large scale, is worthy of the
best attention,
TAN, Ot SFENT BARK.
Tun, or spent bark, has been recommennled in con-

junction with conl-dust as « goml fuel, and I know

that, as a mntter of fact, it is also tsed alone for
this purpose,  Mr. Sorberg, in 1861, proposed to
utilise spent bark for the production of charceoal,
tar, ncetic acid, amd gax, It lus also heen pwo-
lmsenl from time to time to reduee tan to pulp, or
*half-studly” for papermaking but the cost of con-
version is sid to have provued too great, on account
of the difficulty encountered in dealing with the
kuots or hard portions.  Messrs. Willinm Guest
nud Charles Court (specification No. 2672 of 1881)
cltim to have overcome this ditticnlty by operating
as I shall now brielly describe. ‘Uhe spent bark is
placed in a hopper, and by means of a feed roller is
awssed on to be crushed between two otlier rollers,
n this way the hard knots are reduced to u fibrous
state. The croshed tan is then placed in a sort of
rotutory steam-tight boiler, fitted up interually with
revolving blades, and in this way it 15 exposed to the
action of a saturated solution of cnustic sodn (nbout
alb. of sodn being used to each ewt. of spent tun) and
steam at a pressure of about 30lh, After two howrs
the bark fibres are found separated and free from
taunic acid. ‘Tho fibres ave next rinsed in water,
passed through a second crushing mill, which not
unly squeczes out the water, but also completes the
disintegrution of any residunl knots and hard pieces,
after which the pw({uct ix said to b fit fur profitable
conversion iuto paper.  The patentees also state that
the nlkuliue extract of the spent bark, incidentally
obtained in their process, is of considerable value to
the tanner for the ordinnry operations of bis business,
by virtue of the tanuic uci(fil containy in combination,

CULORATES,

In the course of his recent valuable communicntion
to this Society, Mr. Weldon referred to o practical
ditliculty \\',Ii(.'{l in oxperienced in tho manafacture of
potussic ehlorate.  "The mother-liguor resulting after
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the separation by crystallisation of the bLulk of
potasic chlorato contains, as I understood, with the
caleic chloride, yet a small amount of potassic chlorate,
and a cortain fnrgcr quantity of calcic chlorate, and
the loss of this amount of chlorates is a matter of
considerable importance to manufacturers. It oceurs
to me to suggest the addition of potassic sulphate to
such mother-liquors, with the view of getting the re-
maining ealeic chlorate converted inta ealeic sulphate,
with the corresponding production of an increased
amount of potassic chlorate. Whether, however, the
“ealeie chlorate would be engaged in the reaction with
potassic sulphate before the larger yunntity of caleie
chloride hecame affected, and, if so, to what extent,
are questions reyniring an experimental answer, oven
shoulld there be no other ohjection to such a treatinent
of the mother lignors, If the treatment admitted of
practical adoption, then the filtered liquid might,
within certain limits, be used in making a new hatch
of chlomte. Or again, now that chlorate of sodinm
is coming largely into use, why not Jdecompose the
chlorate of calcium with sodinm sulphate (now pro-
duced so cheaply) direct 1 These suggestions may be
valueless—they mnst have occurred to manufacturers
of chlomtes—but even in that case a statement to
this effect will clear the ground in a certain necasire
and give valuable information to outside chemists
who nny be excused for entertaining such idens,

SI'OILED G:UNI'OWDER,

In course of conversation the ather day, Dr. Otto
Hehner mentioned a circumstance towme with which I
had been hitherto unacquainted, viz, that a very large
quantity of gunpowder is annually and irvetrievably
spoiled, owing to various conditions of its exposure,
dampuess, I take it, being amongst the canses,  He
also stated that there is no known methad of profit-
ably recovering its ingredients. Tho value of this
commodity naturally leads chewmists to think about
working out some such provess, and without having
any knowledye of the matter, derived from piracticnl
acijuaintance with the snbject, 1 would inquire
whether the nitre cannot Le extracted with water, and
the insoluble residue exposed to a sutficiently high
temperature to melt the sulphur vut from the char-
coall Or can tho mixture of sulphur and charcoal
be profitably employed for makin carhon disnlphide
ar chloride of sulphur (n substitute now largely used
in making *indinrubler substitnte”)7 O may be,
that such & mixture of carbon and sulphur might he
utilised for making a ernde sulphide of jron by henting
with serap iron or enttings of tinplate, afterwards
using the ‘)rmluut cither in the manufacture of sul-
l)huric.m-u or for the produetion of ferrous sulphute

1y moist oxidation. 1 only hope that onr esteemed

and learned chairman will excuse my ignomnce of
attempts that must have heen made 1o reeover the
ingredients of gunpowder, and with all of which he is
doubtless fumiliar.

ALKALL WASNTE.

Quite apnrt from the considerution of the recovery
of the suphur us a0 valuable constituent of wlkuli
wasto, it iy not improhublethat a eertain consklerable
quantity of this waste product might by economicnlly
nsed in paving the strects of manufacturing towns.
For thisy purpose I would suggest that the waste
should nut bu used in its raw state, but should be fist
air-dried, then crushed in rolliug wills, and tinnlly
melted up with o certain proportion of gas piteh and
shale oil, I!rc]mrt_\tory to laying tha asphaltic pave-
ment in the ordinary way. It is well known that
lnrge quantitien of diftevent varioties of so-enlied
British  asphalt are now mwds in a  similar

manner from chalk or chalk and sand, and even the
natural formations of asphaltic rock are largely com-
posed of calcic carbonate, a3 may be scen from the
analyses below, These analyses, which I have recently
made, refer to the natural rock, the “ mastic ” made
from it, and the final pavement as laid down.

Mastic. Pavement.

150 .. 012

IHMtumen . T

;aCo, ... o o8 [y

Grit{Ingol. 1°35 15°0
PP L) 0951

Mugnesium Carbonate ). -
m’i‘d undetermined ..y &)

The calcic carbonate and sulphides in the waste
wonld take the place of the natural calcic carbonnte,
nnd the unimrat conl would take the place of prit,
whicl: is nlways added to the mastic with Trinidad
iteh, before using it for making footpaths, ete. 1
mve ascertained by experiment that the use of waste
for these purposes can he renlised with no more
nuisance tlmn is experienced in remelting the mastic
in the ordinary operations ; and I have n_small
specimon here made from waste piteh and oil in this
manuer. Such pavemnent could also be made from
the waste which has been first utilised for the pro-
duction of “yellow liyuors,” so that the operation
would not interfere in uny way with the present mode
of recovering sulphur.

RUSTLESS IRON AND KTEEL.

A few words regarding the present position of the
attempts that have been mnde to render iron and steel
rustless may not be altugether out of place. Following
the initial advance made by Professor Barff (with the
details of which we areall familinr), Mr. George Bower
found that the work of superheated steam could he
equally well done by superheated air; and, very
shortly afterwards, Mr. A. 3. Bower proposed to over-
come certain difficulties which bad Iwen cxperienced
in the practice of his father, by cxposing the iron or
steel articles, und producing thercupon the conting of
magnetic oxide, in a chamber heated to the proper
tenperature by the combustion therein of rmsevus
fuel. "The process, as now worked, is, L understand, as
follows : T'he iron goods, whether rusty or not, are,
without preliminary treatment of any kind, placed in
a suitable chamber sufliciently capaciouns to hold about
one ton weight of contents ; and this chamber is heated
by the combustion therein of earbonic oxide gas, pro-
duced near at hand by severul gnx furnaces, an excess
of air over that requisite for combustion being ad-
mitted nlso into the chamber, after having been heated
in its passage through coils of rops placed imme-
dintely undeencath the operating chamber. A il
of magnetic oxide forms upon the inmedintoe surfacy
of the iron articles, and this appearsto be surmounted
with one of ferric vxide gve:o, , and it iz by the
subsequent reduction of this au.ixstam-c by means of
carbonic axide that the coating of magnetic oxide is
incrensed to therequisite extent.  1n bricf, the excess
of air present in one stage of the process seens to form
ferric oxide, anl when the proportion of air present
is reduced (as it muy bo at will) so thut carbonic oxide
ix present, then the ferric oxido becomes reduced tu
the lower state of oxidation, its axyxen vontributing
to the production of carbonic anhydride. The time
rvquirc(\ varies from threo to twelve hours, and the
nngnetic oxide ax thus formed uxhibits a very pleasing
French-grey or leaden tint,  Should the colour, how-
ever, bo unsuitable to the intended use of the iron
articles, the more costly metals may bo deposited
upon them by rubbing the surfaces ' with a brush or
dovice having filaments or attonuated or finely-
divided Dodios composed of or coated with tho metal
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which it is desired to deposit.” By the courtesy of
Mr. George Bower, I am enabled to submit some
mterestinzi) specimens of castings which have been
protected by the processes deseribed.

It was originally my intention to say something
about the metallurgicul processes which have so long
engaged the successful attention of Mr. I, Maxwell
Lyte, but I have abandoned it, fecling sure he would
bo presentwith us this ovening,and favour the Society
with some observations., Similarly, I have, after con-
sideration, abstained from saying anything about the
alum process of Messrs. Duncan and Newland, not
only because it is now well knownand appreciated to
the extent of its great merits, but because, also, its
wider adoption seoms to depend upon the cml-loymcnt
of sulphate of alunina free fram 1ron, and the manu-
facture of such a product has recently received great
improvemant at the hands of Mr. J. W. Kynaston.*
I believe also Mr. B. E. R. Newlaunds has given prac-
tical attention to this subject, and intends to given
description of his investigation to the Socicty at an
carly date. I had nlso hoped to be able to say some-
thing about some attempts in which I have been
recently engngod at etfecting certain improvements in
the oil-Loiling and varnish-making trades, thus giving
some littlo of that originality to my paper which it so
much lacks, but I am not at liberty to do this at
present.

In conclusion, I will ask the members to give me
their indulgence in respect of my poor communication,
remembering that I make no claim to originality in
my paper, the sole object which I lave in view
heing to induce each of them, 5o far as hie may beable,
to gwo specific information regarding waste products
and undeveloped processes, so that by the dittusion of
such information the subject may claim and receive
greater and more universal attention at the hands of
industrial and industrious chemists.

TIHE DISCUSSION.

Dr. Messeun: I have made some experiments
bearing wpon the production of ammonin, but [ think
it is almost useless to look about for new sources so
long as we waste such lurge yuantities of this subi-
atance, as is ycarly done, in coke ovens. That question
first demands attention,

Mr. B. G. R. Newraxps @ Mr. Kingzett began his
paper by saying that if iwanufacturers were to
ncquaint us with their apecial wants, and to describe
the waste products of their manufactures, we might
find some menns of assisting thewr.  Indeed, this was
the Alpha and Omega of his paper, and, as he says
(1 will do him justico to admit this), I think it would
bo o mest nn{:ortnnt thing if scientific men were to
give moro of their timo to considerations of this kind,
and allow munufacturers to utilise, free of chavge,
the infurmation which would ho obtained in this way.
I think, hiowaover, that manufacturing chemists look
upon this question very much in the sune light ns
the owner of an estate looks upon hig game.  He has
certain game on his estate which iy difficult to find.
Ho knows it ix thero, but cannot tell exactly where
to ln{ hands upon it, but yet thinks it very unde-
sirable to call in strangers to assist him in the
discovery. If [ had waste products in my manufactory,
I should endeavour to work out their utilisation
mysell.  If we find difficulties, we like to try to over-
come them, and reap the harvest of our own sowing.

Mr. Davip Howanrn: With reference to tho illus-
tration just given, L would remark that besides the
#gamo which we keop for our own nmusement or
profit, there in also a large amount of *utruy cattlo ”
of which wo should bo happy to dispose. [ do think

¢ Sco his papur In Chenfeal Newes, vol. xli., pp. 101 and 202,

it is a very important matter that more attention
should be called to this subject. 'The waste products
from one manufacture may be the raw material for
another, and there is a great deal more to be ctfected
in this way than Las yet Leen done. This can only
be brought about by the difusion of more knowledge
as to what extent the superfluous residuc of ono
process mny be utilised in another operation. By
all means let us as manufacturers, so }nr a8 Wo ean
profitably do so in our own intorests, use up cvery
waste product, but still Leyond that it is quite
possible there may be uses for many substances
which we cannot utilise.  Hence, it is desirable that
scientific chemists should be acquainted with such
matters. The royal secret in the utilisation of waste
is to ctfect it economically. It is very easy to take
up a text-book of chemistry, and make a substance,
Lut n very difticult matter to produce it cheaply.
However, | regard this question of waste products ns
tho most important of all subjects which either indi-
viduoally or jointly we can consider.

Mr. Crowpri: Respeeting thequestion of nimmonia
which Dr. Messell hus referred to, nn{ £ns manager,
L think, will admit that calculating the quantity of
ammonin producible from conl is a very ditferent
thing from realising it in practice. It is not possible
to obtain more than about n fourth, the other three
parts being lost in tho air.  Regarding Dr. Grouven's
wocess, 1 was told by a gentleman who went to

Jelgium, to examine the process, that he made a
combustion by this process, and succeeded most per-
feetly in getting the full proportion of ammonin—that
is to suy, he got the theoretical quantity of ammonin.
The great ditlieulty, I understand, is to carry it out
on a large seale.  Such processes are often successful
on a small but fail on a large senle. The process, [
beliove, i still attracting attention.  Ieing very
much interested in the subject, and having to use
very large quantities of ammonia, I have made a
aeat number of experiments, and I mny say that
i spent twelve months studying the process, but
judging from the results, ulthongh 1 think it
might be made sucecessful, there would be a grent
number of practical difficulties experienced in curry-
ing it out.

Mr. F. MaxwenL Lyry: Mr Kingzett, in his very
interesting paper, has Leen good enough to allude to
a process invented by me for certain metallurgical
purposes.  We nro at present in coursg of sctting ups
works nt Widnes for working this process on a large
seale, and I fully intend hereafter making the matter
the subject of special communication to thix Society—
that is, when tho process is started, and I can point
to its being worked commercinlly.  The process has,
however, Leen already proved on a consicderable sealo
by working with somo tons at n time, and with a
largo plant. [ will now only just mention what are
its general features. It is known to everybody who
has to do with Jead ores that they arc constantly
found contaminated with different impurities, that
render them ditlicult or impossillo to be worked h
the ordinary smelting processes.  Among  such
minerals are blende, and J’w various zine compountds,
Tho means [ employ for cconomically separating the
constitnonts involvo no new renctions—thoy nro rather
to be looked on ay a special upplication of certain
known chemical reactions.  Let us take, for example,
a lend ore—galena—containing silver, and contami-
nated with zine blende. The ore ix ground and
enleined, whereby all the metnls are oxidised, nnd
the sulple drivon off. Moro or Jess sulphate remains,
however, with the metallic oxides formed, according
to tho temperature nged.  The ealeined oro is Iinq!{
pulverised, Lt is then treated with hydrochloric acid,
which dixsolves the zine, and leaves the lead and
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silver as chlorides mixed with the gangne. It is next
treated with strong boiling brine, or a boiling solution
of onc of the alkalino-carthy chlorides. This takes
up the lend and the silver chlorides. The solution
is allowed to settle, and is then decanted off and
allowed to cool.  The saline solution, which takes up
while boiling 5 to ¢ ancr cent. of lead chloride and
abont 1 per 1,000 of silver chloride, deposits, on
cooling, four fifths of its lead chloride, bnt none of its
silver chloride, this latter remaining in solution with
the remaining one fifth of the lead. The cooled
saline solution i again decanted off, and into it are
plunged some pigs of spelter.  The lead quickly
forms around the zine, as rednced spongy metallic
lead, forming the well-known lead tree, that cvery
hoy is acquainted with. This spongy lead is shaken
or brashed off, and floats in the lignor, and a work-
man being set to rake it about, it seon collects and
sweeps out of the liquor all the silver therein coun-
tnined. There are thus produced in separate vessels,
by operations which consist in etfect mostly of mere
deenntations, zine chloride and lead chloride, whilo
in the third vessel metallic lead is obtained with all
the silver, and this may be got with even 28 or 30
per cent. of silver in it.  Other acids may be used for
extracting the zine in this process as well us the
hydrachloric acid, but the advantage of cmploying
the latter—swhich is at present a waste and trouble-
some product—is manifest.  Antimonial lead ores
are treated in a somewhat similar wmaner, only the
antimonious chloride formed is volatilised by cx-
!lu;urc to a sufticiently high temperature, instead of
seing deeanted ofl like the ~olution of zine chlorido,
‘I'he antimoninl ores aro frequently very vich in silver,
and cannot be treated by smelting, or the silver
extmceted unless the antimany e first got rid of,

Mr. Serntenr s It s well-known fact that photo-
graphers cununot do without albumen. We already
have gz and fish albumen, and although attempts
have heen made to supersede these hy blood albumen,
there ix still plenty of room for purified albumen,
The existence of the salts that are present in serum
will be of no disadvantage to us since they do not
interfere  with the photographic action.  If M,
Kingzett’s purified albumen proves serviceable to
lnhotngmphqrs. it will have the effvet of restoring a
arge quantity of food, in the shape of cggs, to the
market.

The Cuamevax: The opening and concluding
remarks of Mr. Kingzett's paper seem to have
provokud more discussion thun the other subjects,
There is wo doubt that every one of the
subjects would merit very much more claborato
description than was possible withiu the liwits of
My, Kingzett's paper, and each one in that case
might havo ]c(‘ to n very interesting discussion,
What was perhaps of special interest was Mr. King.
zett's own process for bleaching albumen, With
regard to the genceral observations, I think most of us
must ugreo generally with that that has fallen from
Mr. Howard ; but referring especinlly to what fell
from Mr. Nowluuds, 1 must confess that some of his
remarks struck me strangely. I am certainly of
opinion that ~o far as tho utilisation of waste product
is concerned the incentive has arisen from the resultsof
scigntitic reseurch,  The history of coal-tar colours
strikingly illustrates this fuct.  Again, for instance, 1
do not know how so many efforts should have been
mado for the recovery of glycerine, if it liad not been
for the discovery of nitro-glycerine.  And so I think
[ mny tnke thu wholu list of waste products which
huve been rendered valunble, and show that scientific
men have somo large amount of praise duo to them
for their sharo in tho work. 'I'here is no doubt, on
the other hand, that the economical question is also

a most important factor in the utilisntion of waste
materials, and it is to bo hoped that by followiny the
suggzestions thrown out by Mr. Kingzett, and inquiring
more minutely into necessary cssentials, we shal
greatly advance chemical interests gencrally.

e G000 0000000 ——
ERRATUM.
In tho February number of this Journal ‘: 42, lines
10-31, Mr. Weldon dcsircs to substituto thoe following cor-

rected reading: “Tho quantity of heat absorbed during tho
nrlmlng' up of ealcium oxychlorkde into caleium chlorido und
e s exactly thio suino us the quantity of heat evolved durin,
thy reaction of chlorino on milk of 1ime, no that when u milk o
culelutn oxyehiloride i treated with chlorine thero is no riso of
temporature, ‘I'wo renctions tukue pluco simultancously, and
thecvolutlon of heat durling: the one, and the u!:uorp!lon of hcut
purlng the other, vxactly Lnlunce euch other,
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APPENDIXN.

Tue dorivation of the equation, which T have termed
tho dynamic cquation, is too lengthy to appear in this

Jouranl,

The reasoning by which 1 obtained it is hased upon
tho following hypotheses, which have received general
assent (—

1. The molecules of & ms are in constant motion,

2, (‘hemical nction does not tuke plice atmeasurable
distances,

Without going into mathematical reasoning, it
follows, as a necessary consequenve of these two
statements, that the mtoe at which any given reaction
can proceed must depend upon two factors. The
one of theso two factors must be a function of the
rapidity with which the molecules about to undergo
e renction can appronch each other to the requisito
distance at which alune the reaction commences, and
which is usually called the radius of the sphere of
action. The other factor must he o function of the
specinl properties of the substances undergoing a
change.  It'is clear that when once, by procexses of
diffusion, n group of molecules has been formed at
such distance from each otber that theso special pro-
pertics can come into play, that then the function
depending upon these properties must bave o neavly
conustunt value, and tbat conseyuently the rate of
the change must depend very much upon tho facility
with which such groups can bo formud in the system
in which the change tukes place. The rigorous deri-
vation of the equation being tuo lengthy, 1 will only
point out that it is annlogous to the course of argu-
ments puraned by R. Clausius, in his paper *“ On the
Modo of Motion called Heat” (Phil.” Mug., Fourth
Suries, vol xiv., . 108, and vol. xvii,, p. 81).





