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ON THE

ECONOMICAL APPLICATIONS

or

CHARCOAL TO SANITARY PURPOSES.

MRr. PresiEST, LiADIES, AND (GENTLEMEN,

Tue subject to which I would wish for
a short time this evening to solicit your atten-
tion, is the Economical Applications of Charcoal
to Sanitary Purposes.

Charcoal, of greater or less purity, is invariably
produced when organic substances, whether vege-
table or animal, are heated to redness in close ves-
sels. The various kinds of charcoal most commonly
in use may be conveniently divided into three spe-
cies, viz., wood charcoal, peat charcoal, and animal
charcoal. Wood charcoal may be prepared in a
variety of ways. In countries where wood is abun-
dant, it is made into faggots, which are piled up
into a kind of cone. This is covered with a mix-
ture of turf and clay, so as to exclude the air, except
by a few small openings at the top and bottom.
The faggots are then lighted, and in consequence of
the very limited supply of air, burn with a smo-

thered flame, and are in fact subjected to a rude
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chemist, settled at St. Petersburgh, who, towards the
elose of the last century, between the years 1785--91,
shewed that charcoal might be advantageously em-
ployed to deodorise and purify a great number of
substances. The subject was afterwards taken up
by Compte Morozzo, who made many interesting
observations on the quantity of different gases ab-
sorbed by charcoal ; it is, however, to the indefati-
gable M. Theodore de Saussure that we are indebted
for by far the most complete and satisfactory series
of experiments on the absorption of gases by char-
coal.

The only kind of charcoal which Saussure em-
ployed in his experiments was that made from box
wood. His mode of proceeding was to heat the
charcoal to redness, to cool it under mercury, and
to introduce it, when cold, into the gas he wished
to examine. The table exhibits the amount of gas
absorbed by a single volume of charcoal.

Ammonia . - . 90° | Bicarburetted hydrogen . . 8b
Hydrochlorie mmi - . 85 | Carbonic oxide 3 : .
Sulphurous acid . . . 66 | Oxygen . : ; 3 . 92
Sulphuretted hydrogen . . 55 | Nitrogen ; : « The
Nitrous oxide . 2 . 40° | Carburetted h:,f{]rugen . £

Carbonic acid . N . . &5 | Hydrogen . : : P b

The absorption of these gases, which is cumplete
in twenty-four hours, has nothing chemieal in its
nature, but is quite analogous to the peculiar at-
traction of liquids by very small tubes, usually
called capillary attraction.

Saussure’s experiments, as we have seen, having
been all performed with one species of charcoal—
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that peat charcoal is slightly inferior, as an ab-
sorbent, to ordinary wood charcoal. Notwith-
standing this, however, I lately saw 1t osten-
tatiously announced in the newspapers, that thirty
tons of peat charcoal had been sent to Scutari, for
the use of the hospitals in Turkey, by the Irish
Amelioration Society, who did not appear to be
at all aware that wood charcoal is the ordinary
fuel employed in Turkey and most other Eastern
countries, where it can always be had of the best
quality and in any quantity that may be desired.

This proceeding with regard to the peat char-
coal reminds one of the old proverb of “carrying
coals to Newcastle,” though, unfortunately, it 1s
but too much of a piece with most of our doings
in regard to the hitherto ill-starred expedition to
the Crimea.*

My attention was particularly drawn to the im-
portance of charcoal as a deodorising and disin-
fecting agent, about eighteen months ago, by my
friend, John Turnbull, Esq., chemical manufac-
turer, of Glasgow. Mr.Turnbull, about six months
previously, had placed the bodies of two dogs in a
wooden box, on a layer of charcoal powder of a
few inches in depth, and covered them over with
a quantity of the same material. Though the
box was quite open, and kept in his laboratory, no
effluvia was ever perceptible; and, on examining

* As the price of peat charcoal, however, is considerably less than that
of wood charcoal, in some situations and for certain purposes, peat char-
coal will be found the more economical of the two.
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complex, notrogenated vapours, which are decom-
posed by oxygen, chlorine, sulphurous acid, nitric
acid, and other disinfecting agents. From the
experiments already detailed, it is evident that
powdered charcoal, instead of retarding, hastens
the decay of putrifying substances with which it
is in contact. In all the modern systems of che-
mistry, however, such, for instance, as Professor
Graham’s, the last edition of Turner's Elements,
&e., charcoal is deseribed as possessing antiseptie
properties, while, as has just been shewn, the very
reverse 18 the fact.

Common salt, nitre, corrosive sublimate, arseni-
ous acid, alcohol, camphor, creosote, and most
essential oils, are certainly antiseptic substances,
and therefore retard the decay of animal and vege-
table matters; none of these, however, are oxi-
disers. Charcoal, on the contrary, from the con-
siderable amount of condensed oxygen contained
within its pores—amounting to between nine and
ten volumes—not only absorbs, but rapidly oxi-
dises the effluvia and miasmata emitted by decay-
ing substances, and resolves them into the simplest
combinations they are capable of forming—their
carbon being converted into carbonic acid, and
their hydrogen into water. The reason why anti-
septic properties were until recently universally
aseribed to charcoal, appears to have been simply
this—that charcoal masks or conceals its operation
by absorbing and oxidising the products evolved.
Now, we have hitherto been accustomed to judge
of the existence and progress of putrefaction by
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132 of his “Letters on Chemistry,” that ¢ the
pores in a cubic inch of beech-wood charcoal must
at the lowest computation be equal to a surtace of
100 square feet;” and several other experimenters
have estimated the porosity of a cubie inch of char-
coal at even more than double that amount.

Hence the extraordinary efficacy of charcoal in
the absorption and oxidation of gases and vapours
is most satisfactorily accounted for. The oxidating
power of charcoal is easily demonstrated by an old
experiment of Thenards. When some pieces of
dry charcoal are introduced into sulphuretted hy-
drogen gas over mercury, the charcoal absorbs
about fifty-five times its volume of the gas; the
charcoal 1s then transferred into a jar of dry oxy-
gen; in the course of a short time a tolerably
energetic action ensues; the sulphuretted hydrogen
1s decomposed ; heat i1s evolved; water is formed ;
and the whole of the sulphur is deposited within
the pores of the charcoal.

All porous substances, such for instance as pla-
tinum black, pumice stone, &e., possess the power
i common with charcoal of absorbing and condens-
ing gases within their pores. Some of these, espe-
cially sponge platinum, are even much more power-
ful absorbants and oxidisers than charcoal. When,
therefore, even a few grains of platinum black are
thrown into a mixture of oxygen and hydrogen, the
two gases are brought within the sphere of their
mutual attractions, when they instantly combine
with explosive violence.

Since, therefore, charcoal as we have seen is such
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had undergone a species of low combustion, which,
if long enough continued, would almost entirely de-
stroy 1t.

‘When reflecting on the wonderful power of char-
coal as a deodoriser and disinfectant, as exhibited
in the cases already described, where, as we have
seen, a layer of charcoal powder, not more than an
inch in thickness, was capable of absorbing all the
miasmata from such an extensive source of corrup-
tion as the putrid body of a large animal, it struck
me that a thin layer of chareoal powder interposed
between wire-gauze, would be equally effectual in
preventing the noxious effects which too frequently
result from the very minute quantity of putrid in-
fectious matter floating in the air, of what are gene-
rally known as unhealthy situations.

These considerations led me to the construction
of the so-called charcoal air-filter for the purification
of the atmosphere, which was first publicly exhi-
bited and described by me, at the meeting of the
Society of Arts, on the 22nd of February, 1854.

Charcoal powder has, during many centuries,
been advantageously employed as a filter for putrid
water, the object in view being to deprive the water
of numerous organic impurities diffused through it,
which exert injurious effects on the animal economy.

It is certainly somewhat remarkable, that the
very obvious application of a perfectly similar pro-
cess to the still rarer fluid in which we live, namely,
the air, which not unfrequently contains even more
noxious organic impurities floating in it than those
present in water, should have, up till within little
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In this way pure air would be obtained from
exceedingly impure sources.

Such an arrangement as this, carried out on a
pretty large scale, would be especially useful to
persons necessitated to live in pestiferous districts
within the tropics, where the miasmata of ague,
yellow fever, and similar diseases, are prevalent.

The proper amount of air required by houses in
such situations might be admitted through sheets
of wire-gauze, or coarse canvass, containing a thin
layer of charcoal powder.

Under such circumstances, also, pillows stuffed
with powdered charcoal, and bed-coverlets having
the same material quilted into them, could not fail
to prove hichly beneficial.

A tolerably thick charcoal ventilator, such as I
have just described, could be very advantageously
applied to the gully-holes of our common sewers,
and to the sinks in private dwellings, the foul water
in both cases being carried into the drain by means
of tolerably wide syphon-pipes, retaining !always
about a couple of inches of water.

Such an arrangement would effectually prevent
the escape of any effluvia, would be easy of con-
struction, and not likely to get soon out of order.

The air-filters, or charcoal ventilators, at the
Mansion-house and Guildhall, are each of them
several feet in diameter. The layer of charcoal is
about an inch and a half in thickness, and consists
of fragments from the size of a pea to that of a
largish bean. The one at the Mansion-house, as
as previously stated, has been in operation three
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may choose to employ will communicate heat and
moisture enough to the air he breathes, without
mjury to the freedom of respiration.” Persons not
considerably affected, need only wear such a guard
on first going abroad, provided they are on foot,
and the weather be not too sharp. Walking soon
communicates to the mucous surfaces, as well as
to the skin, a degree of activity, during which the
functions of the chest are more easily and plea-
santly performed ; and in this situation a cool atmo-
sphere received directly into the lungs will not pro-
duce inconvenience. Of course, the muzzle may be
discarded. It is obvious that the consumptive and
the asthmatic will be enabled, by the same means, to
indulge safely in air and exercise at times when
otherwise they must debar themselves the use of
both.”

From these extracts, it is evident that Dr. Bed-
does, so early as 1802, was perfectly aware of the
mode of construction and operation of respirators.

Dr. Arnott informs me, that about seventeen
or eighteen years ago, the principle and mode
of constructing respirators were fully described by
him in a lecture delivered in this very room; and
a short time afterwards, a patent was taken out
by Mr. Jeffreys for the manufacture of respirators,

Mzr. Jeffreys’ respirator consisted of a numerous
series of narrow metallic tubes, through which the
expired and inspired air was made to pass. The
expired air communicated a portion of its heat to
the metallic tubing, and in this way the tempera-

ture of the inspired air was considerably elevated.
13
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by filtration, and thereby deprive it of the noxious
miasmata which, in unhealthy situations, it not
unfrequently contains. This it effectually does by
absorbing and oxidising them in the way already
described. I found, however, that the charcoal
respirators not only purified the air, but warmed it
sufficiently, while they were free from several dis-
advantages to which ordinary respirators are inci-
dent.

There are three different forms of the charcoal
respirator.

The first form is constructed for the mouth alone,
and does not differ in appearance from an ordinary
respirator, but is only half its weight, and about
one-fifth of its price. The air is made to pass
through a quarter of an inch of coarsely powdered
charcoal, retained in its place by two sheets of sil-
vered wire-gauze covered over with thin woollen
cloth, by which means its temperature 1s greatly 1n-
creased. This charcoal respirator possesses seve-
ral advantages over the respirators ordinarily in
use :—

Istly. Where the breath is at all fetid, which is
usually the case in diseases of the chest, under many
forms of dyspepsia, &ec., the disagreeable effluvia
are absorbed by the charcoal, so that comparatively
pure air alone is inspired.

This, I think, may occasionally exert a beneficial
influence on diseases of the throat and lungs.

2ndly. The charcoal respirator for the mouth
alone will certainly prove highly useful in poisonous
atmospheres, where miasmata abound, if the simple

*
B2
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common sewers, &c, to protect the workmen from
the noxious effects of the deleterious gases to which
they are frequently exposed.

I think it but justice to myself to state, that I
have no pecuniary interest in any of those respira-
tors. Though strongly urged to do so, I refrained
from securing them by patent, on the ground that
inventions for the prevention of disease and death
ought to be sold at the lowest possible price, and
should not, therefore, be encumbered with the ex-
pense and restrictions attendant upon patent rights.

These respirators have been very successfully ma-
nufactured by Mr. W. B. Rooff, of 8, Willow-walk,
Kentish-town.

I am aware that some persons who admit the
deodorising properties of charcoal deny that it acts
as a disinfectant. I would direct the attention of
such individuals to some of the facts already de-
tailed. Thus, for instance, we have seen that the
bodies of pretty large animals, covered only with a
couple of inches of charcoal, have been allowed
during many months to putrify both in Mr, Turn-
bull’s laboratory and in my own.

Now, had the bodies of these animals been left
to decay under ordinary circumstances, not only
would the stench emitted have been intolerable,
but some of the persons by whom these labora-
tories were constantly frequented would certainly
have been struck down by fever or other malignant
disorders. During the last twelve months, char-
coal powder has repeatedly been most successfully

employed both at St. Mary’s and at St. Bartho-
B 3
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acts like a respirator, and to a certain extent pre-
vents the inhalation of miasmata.”

Here, therefore, we have an example of an at-
tempt to purify the air by filtration, a very im-
perfect attempt I admit, but one which T think
strongly corroborates the views which 1 have this
evening been endeavouring to enforce.

For a considerable time past, the dissecting-room
at St. Bartholomew’s Hospital has been thoroughly
deodorised, by means of a few trays filled with a
thin layer of freshly heated wood charcoal. —A
similar arrangement will, in all probability, be like-
wise soon applied to the wards of St. Bartholo-
mew’s, and every other well conducted hospital.*

The efficiency of the charcoal, may be greatly
increased, by making it red-hot before using 1t.—
This can easily be done, by heating it in an iron
saucepan, covered by an iron lid.—When the char-
coal is to be applied to inflammable substances, such
as wooden floors &c., of course it must be allowed
to cool in close vessels before being used.

From the statements that have already been
made, the utility of charcoal powder, as a means of
preventing noxious effluvia from churchyards, and
from dead bodies in other situations, such as on
board ship, is sufficiently evident.

Covering a churchyard or burial vault to the
depth of from two to three inches with coarsely

* I have not mentioned the charcoal cataplasm, the “cataplasma car-
bonia” in the text, both because it is so well known, having been so long
ingerted in the pharmacopoia, but chiefly owing to the efficiency of the

charcoal in this preparation being greatly impaired by its being saturated
with moisture, by which its absorbent power is greatly diminished.
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sorption of the oxide of lead which is carried up
in vapour by the turpentine with which such pig-
ments are mixed.

In those large casemated batteries with three or
four tiers of guns, it is well known that after the
first two or three volleys the gunners are almost
suffocated with the dense fumes of sulphide of
potassium, of which the white smoke of gunpowder
consists ; were they furnished with respirators, how-
ever, and especially if a circulation of air was kept
up by means of a blowing apparatus, I have little
doubt but that they might maintain their fire from
morning till night with scarcely any inconvenience.

As is well known, there exists in India a belt of
pre-eminently unhealthy country of from forty to
eighty miles in breadth, which extends along the
base of the Himalaya and Nielgherry Hills. This
belt of country, which is situated where the mois-
ture of the hills comes in contact with the heat of
the plains, is covered with the most luxuriant tro-
pical vegetation. During nine months of the year
it is so exceedingly unhealthy from the exhalations
evolved from putrifying vegetable matter that it
cannot, be traversed without the most eminent risk,
For this reason the communication between Upper
and Lower India is seriously interrupted during a
considerable portion of the year. Were the parties
traversing these and similar distriets (such as the
Delta of the Niger, and many other localities),
furnished with charcoal respirators, I confidently
believe they would be enabled to travel through
these regions with comparative impunity.






TO SANITARY PURPOSES. oY

respirators, and if the floors of their tents, and the
lower decks of ships, were covered by a thin layer
of freshly-burnt wood-charcoal, I think we should
have little in future to apprehend from the ravages
of cholera, yellow-fever, and similar diseases by
which our forces have been, of late, so cruelly deci-
mated. If found more convenient, the charcoal
powder might be covered with coarse canvas, with-
out its disinfectant properties being materially
mjured.

In conclusion, I would confidently hope that the
time is now nearly come, when the propagation of
disease by infection shall become the exception,
and not the rule ; when the most nervous and de-
licate persons will be enabled to attend unharmed
on their friends, labouring under even the most
malignant infectious disorders ; and when we will
be enabled to traverse some of the most pestiferous
districts of the world, with no greater apprehension
than we now would pass through the mews, lanes,
and alleys of our densely-peopled and ill-ventilated
cities.

[At the close of the Lecture the earthenware pans con-
taining the bodies of the animals, covered with about two
inches of charcoal powder, from which not the slightest
odour was perceptible, were exhibited to the audience.]






