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THE USE OF BOILER COMPOUNDS.*

.UY ALBlERT A. CARY.

To tire majority of stearn users, aîîytIîiiîg that is puit inta a
boiler to lesseat troubles due ta tire formation of scale, is a
" boiler compounid;" anîd tire fact that thuse, various su-calied
conîpotinds act ditlecntly in tlier caîdeavor to accaauplisli tlîeîr
purposc is atot as gencrally undcrstood as it should bc by those
wlîo pcrsist in their use. Sucli nostriuuas zaîay bc dividcd into
tlîrce classes:

First-Those attacking the scalc-praducing material clîem-
ically, and acting as re-ageats, combine wiitli tire nitter pre-
cipitated froain tire fccd water, fornîing a tiaird substance different
from eithcr thre original precipitatcd solid *s or tir * rc.aguiit,"
tire tlaeory being that tire inew substance wv:ll nos; formn into a
liard, resistiaîg scalc, and therefore cari bc more easily retisoved
by blowing off or by tr cleaning tools used aiter tire hoier as
.opetcd îîp.- Seconid-*Those acting ineclaanically upoat tire pre-

cipitatcd crystals of scale-miaking miatter soon after thcy arc
fornicd. Su ch " compounids " arc of a glutinous, starclîy or
oily nature, and becomne attaclied ta the surfacc of tire newly
foraned crystals (prccipitatcd front tire water) surrouniding tirent,
as tire skin docs anr orange; and %vliea these crystals faau together
tlicy art thus robbcd of tîteir cemnent-like action, wvhicti ire-
quently occurs Mihen they are allowed ta conte in imitiediate
contact. Tîtird-Those acting botît nicchanically (as hast
describcd) and also as a solvent, tire latter action partially dis-
solving scale already fornied, and by this " rotting " cifect (as
it is ottera called), prcparing tire scale for easy removal.

Tire coînpouinds " unider the first division (whicli act
chemically upc.n tire scalc-forming matter) also frequently ac-
complishr tiais samne ratting effect tripon scale forrned previous ta
their uase. Stili otîter divisions or subdivisions might possibly be
mnade, but tire above will suffice for a good general idea af tire
subjeet. Taking cap our flrst division of this subjeet, ive find tliat
the principal ingredients used ini such " conipounds " art brida
ash (or carbonate of soda) and tannin inatters, while we sarie-
trnes find caustic soda, sal soda, acctic acid and nunierous Otlier
active agents wlitcli arc gencrally lcss efficient in ticir action on
the scale-forming nhattcr and more harmial to the boiler anid its
fittings. In order to disguise tîtese very clicap chemicals and
help the " compound " vendar get prices for his powder or
liquid, whichec er, it may be, there are oftex added other sub-
stanices wlîicli gcncrally rendier tire active agents lcss efficient,
and they ircqcacntly faîl unclîanged ta tire hottom of tire boiler
with tufe scale, tlitus incrcasing tire deposit and aggravatiaîg the
trouble. Sli added substances include dlay, chalk, sand, etc.,
and soinetimces îfierely coloring matter is used ta disguise the
original chercnicals, sucît as tobacco juice, irait scraps, lamp
black, spent tais, etc.

The principal scalc-mnaking inapurities prccipitated iii l>oilers
are carbonate ai Uime (CaCO.), carbonate af magnesium
(MgCO.), sulpliate of lime (CaSO.) and sulpîtate of
magncsium (MgSO.), and, although there are generally
other precipitates, notice of thesd alone wvill be sui-
ficient for the prescrnt consideration. The chemnical action taking
place wvhen sanie ai tire above naimed active agents are tised aîiay
be traccd as follows: Soda ash is a dry impure carbonate of
soda, froan which the pure alkali is afterivards made. Tire car-
bonate ai soda (Na.COs) is uscd ta act capon tire sulphate ai
linie and magnesia, as shown in tire followving chemical formulae:
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Leaving this trcatmcnt for a moment, it wvotid bc wvcll to
note tliat bath thc carbonate of lime and carbonate of niagnesia
arc held ini solution throughi the presence af carbonic acid gas
dissalved in the water, wvhich unites with themn and changes the

*Reptinted train the Aancricaa Machissit.

mono-carbonates into bi-carboziatcs (wlîich arecronly hcGn ta
cxist iii solution'i, as slaowva titus:

Carbonaate of Limet
CaCQ,=

coaniposcd ai
Oxide of Limea and Carbonic Acid

Cao +
Carbonate ai Lime . ud Ca jonic Acid

CaOCO, + col

col
and W'ater
+ HÔ=.

forni
Bi-Carbonate ai Lime

CaO(CO,)à,IIO
Bi-Carbonate ai Lime Gusierally Expressed

CaQ(CO,),H,O =CaIIl,(CO.).
In a similar ananner tire bi-carbonate ai magnesium is

formcd frot tire nono-carbonate thus:
Carbonate af Magncsiuin

MgCOta=
composcd of

Oxide ai Mlagnesiuni and - Carbonic Acid
Mgo + col

Carbonate ai Mlagnesiumi and Carbonic Acid and Water
MgOCO.a + C02 + Hi~O=

formn
Bi-Carboniatc ai Magnesiumn

Bi-Carbonate af Magnjsiant Gcnerally Expressed
MgO (CO,)SH,, MgH,(COs).

The naano-carbanates (or single carbonates) ai finie and
magnesia are but sliglîtly soluble rt watcr, wvhcreas the bi-car-
bonates, or double carbonates) are vcry soluble in cold wvater,
aaîd tlais fact wvall account for tirt presence oi tire large quantities,
ai lime and anagnesia an boîler waters as carbonates.

When wvaters containang tire bt-carbonates are heatcd, tlit
risc inc teniperature drives off the extra carboaîac acid gais and
Icaves behind the practically insoluble mono-carbonates, wliich
are precipitated.

Whcn a temperature oi i8o degrets Falir. as rcaclied, a con
siderable percentage ai the bi-carboatates is precipîtated (as
insalub"e mono- carbonates), aîad at 29o degrees Fahr. (a tem-
perature corresponding ta 43 pounds gauge pressure) tht pire-
cipitation is nearly complcted, aiter a thorough boiling.

Scale formed frora the mono-carbonate ai lime is seldonm
very troublesomne, if not allowed ta accuanulate in tao large a
.pîantity, nar allawed ta remain in tire boiler for a long trne;
wlîile the precipitated mono-carbonate ai niagnesia gives slightly
marc trouble, duc ta tire tact tlîat it seldorn is found in scale as
a mono-carbonate. All the contained carbonie acid (CO:) is
geracrally lost from tht bi-carbonate ai iagnesia (tNgO(C0, 2
iH-O) by thc tiane it foris a crust, leaving behind thc hydrate ai
magnesia (MgO + H,O==MNgOalI.), whicli acts as a cernent and
hiîids closely togetxer (though not very strangly) wvhatevcr pre-
cipitated mnatter it may caonte in contact wvith. Thais hydrate ai
anagnesaa is very fine and lîglît wvlicn prccipitated and rcqtiircs
a cornparatively long timfe ta seutle.

(To be ccntinued).

THIE RED CROSS FLJND.

BIGGAR, SAMUEL & Ca.,
PUBLISaIEnZS CANADJAN ENGINEER.
Gentlemen,-I desire gratefully ta acknowledge your hand-

some donationî ai $36, tire profits an tire sale ai tite Stli edition ai
yoi panmphlet an the Bocr %var. Tht donation is espccially
opportune at tlîis tinte -vhcn so many oi aur brave fellows-
Colonial and Inîperial-are being wounded in their heroic
efforts ta ulphîold the cause ai equal rights and truc' British
liberty. Vcry sincerely yours,

J. GEORGE RODGINS,
Ri. Treas. ai the Britiçh Red Crass Society, Canadiati Branch,

Toronto, Febraary 28th, 1900.

Callingwvood, Ont., -vill vote on May 3Otlî an a grant ai
$rr5,ooo hantas ta Chas. Cranîp, Philadelphia, the wvell-known
shipbcailder, ta establish a srnelter, capacity ai 2W0 tans a day, in
that town. There is ta bc an open lieartli steel plant oi threc
Wvýellnian lurnaces, and a rolling nîill capable ai making àrinor
plates.
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