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V1.

the appearance of M. Belgrand's brochure much
had been written upon the subject, and the
chemical conclusions enunciated by him antici-

pated by a general consensus of scientific opinion.

The purest waters, when in contact with air, seem
to produce the speediest effects, but no change is
observable when lead is brought into relation with
pure water from which the air has been expelled by
boiling ;—a powerful corrosive action goes on when
the metal is exposed to the combmed action of air
and pure water. “ The surface of the lead then
“ becomes oxidised, the water dissolves the oxide,
“and this solution absorbs carbonic acid, when a
“film of hydrated carbonate of lead is deposited in
“ silky scales. Another portion of oxide is formed,
“which is dissolved by the water, and thus a rapid
“ corrosion of the metal ensues. This action is ma-
“ terially modified when various salts exist in the
“ water, and even when their quantity does not
“exceed 3 or 4 grains in the gallon. The corrosion
“is increased by the presence of chlorides and
““ nitrates, but diminished by sulphates, phosphates,

‘““and carbonates, the oxide of lead being scarcely
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which adds sensibly to the danger of its use ; the
same chemist also adverts to the reprehensible
practice of plumbers using composition tubing in

connection with water supplies for domestic

purposes.

In substitution for lead I know of nothing better
than wrought-iron pipes leading from slate or
galvanised iron cisterns, where a constant service

cannot be obtained.

In H. M. Navy the water tanks are not
galvanised, but the interiors are occasionally
lime-washed, it having been found that with
galvanised pipes the water becomes impregnated
with zine, which may be seen as a white film

floating on the surface.

It is true that water in passing through iron
pipes becomes turbid by the presence of yellowish
suspended matter, which is in fact a hydrated
oxide of 1ron or rust, but this is not injurious
to health and is at once removed by ordinary
filtration.
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watering the streets or the gardens, which are not

less numerous.

The leaden branch-pipes connecting dwelling
houses with the main supply number about
39,500, and their average length may be put at
40 metres,* and their total length at 1,580,000

‘metres.

In spite of the great complexity of this network,
every drop of water drawn for domestic use runs
through a very small length of lead pipe, say 5
metres when drawn from the standpipes in the
street, or at most 100 metres when taken in a

private house.

In the case of houses that are occupied, the
longest period for the water to remain in the
leaden pipes can be estimated thus :—

Houses having unlimited) 9 hours during the night.
supply - - -

Granged supply - - from 3 to 6 hours at the most.

from 5 to 10 min. during day,

As will be seen further on, the time the water is
mm contact with the interior surface of the pipe is

too short for the lead to be attacked.

s

——

* A métre is 30-363 inches English, W.&.8,
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M. Fortin Hermann, contractor for public works,
the dep6t for old and disused lead pipes, where
numerous fragments of these branches are to
be found, and did not find one piece in it which
was not in this condition: the internal surface of
the lead being perfectly smooth, and covered by a

thin very adherent coating of carbonate of lime.

The harmlessness of leaden pipes appears to me
proved by these facts, which explain why they are
in use in all the towns of France, and in most
European cities, without ever having given cause

for cnmplaiut.

I have, however, by direct analysis, sought for
lead in all waters with which Paris is supplied,
and in these analyses M. Le Blane was good
enough to lend me his valuable aid. The experi-
ments were first made upon the public waters of

Paris drawn at the ibllmving points : —
1. Seine water at the Hotel Dieu, from a
lead branch 200 métres long.

2. Seine water at No. 74, Avenue d’Orleans,

lead branch of 100 métres long.
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Tt would doubtless be very difficult to compel,
as has been suggested, the Parisian houseowners
to replace the 1,500 kilométres of lead branches
at present existing in ‘their property, since it is
found that the interior of these pipes are perfectly
smooth, without a trace of injury, and coated
with a thin crust of adherent deposit, which
prevents the contact of the lead with the water.

I do not think that any other mode of
distributing water can be recommended, even to
nervous people ; the iron pipes so much used in
London on account of their low price, are less
suitable for Paris, first because the necessary
joiuts and connecting pieces are not to be found
in commerce, but especially as accidents from
frost, more to be feared in Paris than in London,

are more formidable with iron pipes than with lead.

Leaden pipes lined with tin have been lately
recommended. These are very expensive, and
possess the grave objection that in soldering the

joints the inner tin casing (or lining) is melted,
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public roadway the thickness necessary to resist
the pressure of the water.

End of M. BELGRAND'S communication.

At the same sitting of the Academy M. Dumas
made the following communication :(—

“ M. Fordos has requested me to present to the
““ Academy the paper that will be read later.®
“ In complying with the desire of that learned
* chemist, and quite accepting the results which
“ he announces as to the effects of prolonged
“ shaking of grains of leadf in contact with air and
“ water, and also the inferences which he draws with
“ regard to rinsing bottles, the Academy will allow
“me to make some remarks upon the contact of
*“ potable water with vessels or pipes of lead. [ made
“long ago in my public lectures the following
* experiments.  Five flasks being filled with grains
“ of lead, I poured some water into each.

“ 1. Distilled water.

“ 2. Rain water.

“ 3. Water from the Seine.
“4.  Water from the Ourcq.

“ 5. Well water.

* See the Transactions of the Academy of Sciences of November 10th, 1873.
t Probably leaden shot, W.S.8, '
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‘ Guyton de Morveau is perfectly true. I have
‘verified it at the time of my investigation on

mn

‘ the waters of the Biévre.’

“If particular circumstances had not prevented
me from going to the Gobelins to-day to seck the
results of experiments dating back to 1836, and
which I will lay before the Academy in due course,
you could have seen the effect of distilled water,
as compared with that of well water, upon a sheet
of lead, and also a similar difference between iron
and steel in distilled water, and the iron and

steel in an alkaline liquid.”

““ I had occasion in 1844 to notice a fact relating
to hygiene and to ordinary economy, which was,
that in a great industrial establishment, the name
of which it is unnecessary to give, they had invented
a method of preparing calico with the sulphate of
lead obtained in the preparation of the cotton
weavers’ dye, by the reaction of acetate of lead
and alum. It happened that a Sévres washer-
woman, whose customers belonged especially to

that part of Paris where the warchouses of dyed
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a carbon filter, which, by capillary attraction,
would take up the copper, we advised the authori-
ties to instruct the doetor on board to have some
stoppered flasks of one decilitre in capacity, con-
taining solution of a sulphate and oak shavings, so
as to obtain a re-agent capable of showing
not only the presence of copper, but also that of
lead ; because the soluble sulphate in the water is
transformed, after a few days, into sulphide by the

soluble oxidisable matter of the oak wood.”

I.—OBSERVATIONS IN RELATION TO THE
ARTS,

‘I remind you that the presence of a copper salt
in the tissues of wool, which is intended for
example to be subjected to the action of steam
after being printed, causes it to assume an orange
colour, because the sulphur of the wool produces
a coloured sulphide, under the influence of heat
and moisture.” A brown or black sulphide will
be produced if the tissue contain some salt of
lead, as happened in 1844, when in the manu-

facture of some woollen tissues in Picardy,

(1) Compte rendu.. o nnrii,December 26th, 1837,
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question solely of pure science, but also of toxi-
cological analysis, and nobody will blame me for
recommending an examination of the re-agents
used, knowing that the experts chosen to perform
such analysis always make what are called blank
experiments in order to avoid all errors, and
especially those which might be due to the re-

agents employed.”

“Since it is a scientific question, an’ important
communication made at the last meeting on the
influence of salts in causing the precipitation of
white clay in suspension in water, encourages me

to make the two following remarks:—

“The first is, that this communication proves the
proposition that I have several times enunciated, and
that quite recently, on the solvents. In fact, I have
remarked that the moment a solvent takes up any
substance in solution it becomes a different solvent
from the original one ; in other words, it can now
dissolve bodies which it could not dissolve when in
a state of purity, and this is the cause of one of the

greatest difficulties of proximate organic analysis,”






26

I have received the following supplementary
information on the distribution of water in different

towns :——

Grascow.—Enormous supply of water from
Loch Katrine. Hardness from 3 to 5 degrees.
In consequence of the purity of this water, con-
tamination with lead was much apprehended ;
however, the house pipes were made of this metal,
as in Paris, and experience has shown that no
inconvenience has resulted.—(Information given
by M. Mille, Inspector-General of Roads and
Bridges.)

Brusseis.—Water derived from chalky sources,
like the water of the Vanne. The hardness
probably varies from 18 to 20 degrees. According
to M. Mauss, Inspector-General of Belgian Roads
and DBridges, the public conduits are of cast-iron,
the house pipes of lead. The harmlessness of the
system 1s established, and yet a journal, published
in Brussels, made a furious on slaught on the leaden

pipes of Paris, forgetting those of its own town.















