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course, more slowly), and anything that will corrode the boiler
itself certainly cannot be desirable. To test this, anyone can
obtain a few cents' worth of tanme acid from the druggist, and
by dissolving the crystals in a glass of water and adding some
iron filings, a very fair quality of ink can be made, due to the
action of this acid on the iron.

Tn practice, the reaction of caustic soda (Na,Q,H,) with the
sulphates sceins to be more active than when the carbonate of
soda is used, the probable reaction being as shown thus:
Sulphate of Lime aund Carbonic Acid and  Caustic Soda

CaSO, + CO, + 2NaOH=
form
Caustic Lime and Carbonic Acid and  Sulphate of Soda
Call.O; -{' CO, + Na.SO,

The carbonic acid used in this formula results from the
precipitation of the mono carbonates from the bi carbonates,
as has been explained.

The sccondary reaction from the result just arrived at is
as follows:

Caustic Lime and Carbonic Acid
Call.O, + CO:=
form
Carbonate of Lime _and Water
Ca0OCO:- -+ H.O

The use of caustic soda may be considered less desirable
than the use of the carbonate of soda for several reasons. In
the first place this present in excess will cause violent foaming
in the boiler, and with this foam often the light precipitated
matter in the boiler will be carricd along steam pipes into valve
seats, gauge glasses, cte. Tt will also attack and cause cor-
rosiot. of the brass fittings. and it is also dangerous to handle,
owing to its caustic quahies, burning the flesh  painfully
wherever it comes in contact.  An excess of carbonate of soda
may also cause foaming in the boiler, but not as violent as
when caustic soda is used.

Sal ammoniac (i.c. ammomum chloride) (NILIHCI) is
most undesirable for use in a boiler, duc to the hberation of
hydrochiloric acid (HCl, following its introduction into the
bovier. This acid leaves the boiler in a vaporous form, with
the steam, corroding boiler, piping and nearly cverything it
comus 1n contact with, There are other ** compounds ™ falling
under  this classification, of known chiemical compasition,
which are more satisfuctory than those named above, such as
bi-sudium phosphate and tri-sodium phosphate, the latter being
obtammable m both a hydrous and «nhydrous state.  The latter
is kss bulky and its reaction with the sulphate of lime s
shown by the following formula.

2 Parts 3 Parts
Tri-Sodium Phosphate and Sulphate of Lime
2Na; PO, -~ 3C3500=

form
3 Parts
Phosphate of Lime and Sulphate of Soda
C-’h(p04)3 -+ 3Na:SO.

The phosphate of lime. after this reaction, falls, forming a
stushe mud, making at the most a very weak crust, while the
sulphate of soda remains 1n solution, as previously described.
The fluoride of sodium is another * compound™ of known
composition, which has also proved satisfactory. ¢specially when
much sulphate of magncsia is present: its reaction with the
sulphate of lime bLeing as follows:

2 Parts of .
Fluoride of Sodium and Sulphate of Lime
2(NaF) + CaSO.=
form
Fluoride of Lime and Sulphate of Soda
CaF: + Na.SO.

The fluoride of line precipitated in the botler behaves
mudh like the phosphate of lime just d.serilid, while the remain-
ing sulphatc of soda is found in <olution, as stated abose.

Our <ccond duniston of compounds includes a class of
materials which are gradually falling into disuse, due to their
proved undesirabilits. They thicken and foul the water in the
hoiler and coat its surfaces with non conducting inaterial, and
occasionally the precipitated scale making matter, along with
this class of compound. will obstruct the passage of heat
throuch the hoiler plates. so as to canse bagging and burning.
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In this class we find slippery clm, ground bones, horns and
animals’ hools, potatoes, dextrine, and starch, animal fats and
animal or vegetable oils. As rapdly as the scale-forming
crystals are precipitated from the feed water, they fall into thiy
sticky cooking fluid and become coated with its filth, and they
finally fall to the place of deposit, where they remain in @ mushy,
separated state until the vrganic matter chances to be burned
out, when they will form «nto a loose, friable scale.

A surface blow-off or skimming device is most essential (o
reduce the evil, when tlus class of compound is used, and the
bottom blow-off cock should also be opened very irequently.

We now come to our last division of this subject. The
principal substances uscd for this third class of compounds are
petroleuin and kerosene. Petroleum oil has much more of the
enveloping quality described under the last (or tlurd) classitica-
tion than the keroscne. Besides producing tins effect on the
scale matter, both have an active rotting effect on  the scale
already formed, the kerosene mn this case beng superior to the
petroleum.  Crude oil should never be used, but a carcfully
refined oil, which has been deprived of its tar or wax, should be
sclected for this purpose, as these cause the formation of a
tough, impervious scale productive of bagged sheets and col-
lapsed flues. Pctroleum or kerosene should be fed to the
boiler with the feed water, drop by drop. through a sight-feed
apparatus similar to those used to feed oil to the cylinders of
engines, There are scveral forms of this apparatus on the
market. Under no consideration should large -amounts of these
oils be fed to a boiler at one time, as it must be remembered
that the more volatile portion of the petroleum will be quickiy
distilled off in the hot boiler, leaving the lcast cfficient portion
behind. while the more volatile kerosene will be vaporized very
quickly, before it has time to thoroughly mix with the water.

Where hard scale bas formed in a boiler, it is most effect-
nally treated by giving it a coat of petroleum or kerosene, to
partially dissolve or rot it. These may be applied with a brush
or squirted on, but an casicr method of application is to first
fill the boiler with water above the linc of scale deposit and
then pour the oil on the surface of this water, and let the water
gradually run out of the bottom of the boiler, thus leaving the
oil behind clinging to the whole interior surface. As stated
ahove. keroscne is the most effective in destroying the tenacity
or cohcrence of this deposited scale, but this method of using
cither oil is not without attending danger, on account of the
cxplosiveness of the vapor given off, so great care must be
taken to have no lights in the vicinity of the boiler under such
treatmient. as men have been seriously injured by this lack of
prudence. The treatment of feed waters inside of the boiler has
been a practice of many years' standing, but in the light of
recent progress is not to he commended. A boiler certainly
has all that it can reasonably be expected to do when it is gen-
crating stecam, without being called upon to perform the func-
tions of a chemical laboratory. Everyone knows that when a
new boiler is started it “ steams lightly ” and is most economical
in its use of fuel, but generally after it has been in service for
sonie time harder firing is necessary and larger fucl bills appear.
Following this reasoning, I would ask if it is not far more
sensible to keep the boiler constantly up to its original state of
efficiency by preventing the scaling and corrosive agents from
entering it, rather than accepting such cvils and tryving to cor-
rect them after they have occurred ?

The external method of treating fecd water, chemically or
mechanically, is being adopted by many progressive plants in
this country: and in this, I am sorry to say. Americans are far
behind the Fnglish, French, Germans, Belgians and Austrians,
in whose countrics the external treatment has been largely and
most successfully practised for many years. There are, of
course, plants where the internal treatment of feed water is an
enforced necessity, owing to surrounding conditions or lack of
funds necessary to install apparatus for external treatment, but
as such apparatus has invariably proved to be an excellent
imestment, it should receive careful consideration from all
steam uscrs,

Before closing T feel that I must add sometiung i the way
of warning to the uscrs of boiler compounds. Owing to the
unfortunate fact that boiler users have, as a general thing, been
too husy to give this important matter of scale and corrosion
a proper amount of study, they have become the victims of



