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W ATfER as a wondcrfui agent produceti and givear
us by nature, and lias its advantages anti draw-

backs ; ai as the grcatcst suivent of allnatural or attifîci.rl
licjuids known te chemnistry ; it beCaîrreS impiegaratitd
wviti ai iffrnit elemients, ini ont farin or otirer, in wlîiclr
Et contes in contact. andi absorbs fret carboniC acid gas
front the air and animona fcoin tire air andi cartir.
Carbunic acid gas tlrus forrracd beconres tire lige of thc
%vater and enabics it to take up) dit atlaerwise insoluble
carbonates orflinie, incnsia, etc., holding ireni in
solution as bicarbonate oi fimie, m:gnsacc.; the
colder the water and tihe ircavier the pressure the anore
gas il conînins ;c )nsequcntiy the larger the bodly of
water or thre deper ire weii, the morne hieavily itnprseg-
naicd it is it ith saits oi limte, iragnesia, etc.

Ali natural waters are imbucd with tihe salts ofthie
fiiowing minerai bases Unlie, magnesia, sodium, pot-
assiumi, irGn, silica andi alumiintinm, cambined witir car-
boinate, hydroctilorîc andt sulphuric acids,and scametimies
miedicinal waters with phosphoric acid, or -ail of them to
a more or icss cxtent, according te the nature cf the soif
or dtir conditions in wirich the watcr percolates the soif.

Thre calciumai, comnonly teried liane, is taken up in
tihe fornis of sulph.tt,.mnd bicaîrbonate ;the ma-gnesia as
bicarbonate, suiphate, and chloride; the sodium and
potassium -as chloridc, suiphate and carbonate ; dtir iron
.as bicarbonate. Iron as weii as copper is foîrind in solu-
tion as a sulphate. Tirealumrintunr exists in the watcr
-as asuiphate or in suspension as ani oxide ; tihe silica as
sîlicre acid. Wlien we final a watcr contarning suiphute
of iron or copper ho solution, we genciaiiy find fret
sulphuric acid ali.

The salis of finit and magnesia, iran, snlica, mOxde,
Cii.. rc site forring injgreticnis , the sui-hate tof liaite
forris a veiy hid comrpact incrustation, adhecring very
tenaciously in the hot itteint, is vcry liard te breàk rip,
decomipose or dirssolve, and, lakec ail suiphates, il as a
very stapile sait ; it is conveyed into the boiler by the
vater as a suiplite, antil as such enaters the scale forma-

tioni, and is not even soluble in its own acid, anti h as
imuriciicai to dissolve it with iiydrochloric aciti except
in labaratory work.

Tie oniy substances which cao bc succcssfuily used
in the botter tu break up nnd convert sulpaiate of linie
inte a forni in whlicir at cans bc rca-dily washed oui, are
sugars propely blended, wlrich, when used under the
brigla irae, and the existing contditions of the sirant
boiter, converi thtis suiphate cf lime inte a conîplex
mixture cf saccharstes and carbonate of liame, nnd tis,
in the presence cf thiatain matters, îs practicaily con-
verted inte tannaits ai lime.

Carbonates of lime cand magnesia enter iet :Ic sc.le
foarn.ition as sucir, fotrning a very compact incrustation,
due te ati: grett zlhciical aflinity îhey have for hot
anciai. which as afin the cause of the adhcsivc properlts
of sulpaiate oi lame (gy psum>. They can bc readily and
successivcly converteti into a compllex: mixture cf tie
tannates of lime and roagnela withouî any contamrina-
thon te the steamt or injurieus cfftcts te the sîe.-m recep-
tacie or its connections.

Silica cntcrs tire scale formation as such, and also as
silicate of magnsi. Sodium salis enter iei !Iae scale
formation only hn smali quantities lleing very soluble
thcy remain in soalution viotif ate watcr hinrire bouecr bc-
conies supersmaturatcd, and rînable te fautd a greater
quantîry ; these salts then calke on UIl liottest parts or
tire bouter, failing nut af solution ; this is very dangeinus,
having been thei cause ef the burning ol a great niany
bolirs in lacallites whrer ilt leed wairr is highly inn-
preZnaticd with soda sait-- Tircy cause internai corro-
sion, wa-.sting away af tic irait, eat;ng ihrough the joints
and connections, and are tire: cause indireciy oi anc
class of corrosion of which 1 %tiiispl later under
anoîher heid.

Chiorides cf lime anad magnesia. fouand in somte feed
waters, are very corrosive agents ai iran. Ileing verv
unstable salit, they rcatiily decompose with tire high
hat ie axides ai lime and magnecsia,4 enîering tire
scale formation as such. The face chioride combines
witb rire h)dragen of the ivater as a hydrochloric a.ed,
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nd lias -a direct corrosive action on tire irton. Tht artian
cf suiphate ignesia is ver sirîrilar to that of tuae
cirloride und er dtir influenace of rii h tent. Tie sîiphates
of iron ind capper are diirect corrosive agents te tire
iran and boiter connections, andi witt net enter thre scale
formration.

fi is alîrosi iiaossible te neutralize sulipîmates ai iran,
copper or inagnesia in a practicai mriner. If yoîr do it
witlr soda, and cernvert tire suiplruric acid into suijriate
ai soda, yhiu gtt an excess of -mda sais, whiicir bets uif)
igalvanic ;action. If you ase lime, converting thre suit-
phuîiric acial inte sulpirate of lime, yorî get suci large
qu:întities ai gypsuai tuai in a short tine yoiar boillers
wiil be se full ai a hard incrustation tirai it will bce iiir.
possible ta rrrn therri. Tie only îhing whicr firas been
iiaif wty successiui in tire liandiig ai soluble suripiates
and fret suiphuric acid, is a mixture af sugars and
starchy matters of a compiex organic nature, wirich have
offset tire -action of ire acid by breaking up tire acid
radical, îaking tire sulpirur and incorporaîing it wiih tire
aid ofisome ai its oxyg5en intu its owo org.-nic compo-
sitions.

Speaking af sodiumri and potassiumnî sais, 1 would ask
ii it dots not look rînreasonable ta endeavar te treat
mater for thre prrention ni tire scaiing deposits by tire

use of sodium andi potassium saîts, yet tirese salas are,
an c) cases out oaitoo, tire principal ingredieni ofithe
so.caiied houler caopraunts and water puriflers, and it
is tirese salis wirich cause most ai tire internai corrosion
ai steani boilers by their gaivanac action.

Inttrnari corrosion is thre eaîiiig anti wasiing away
of the tirrads, plates ad joints, carising le-ikage and
ailse carrsing tire boilers and ticir connections te assume
unsafe canditions. WViere tire corrosion is due te
diMorane, frc irydrocirleni or liydrafluoric acids in tire
rvater, we frnd tire pumps "id fcd pipes eatei tîrougi,
rire subtinerged parts of i': ialer being irc front sucir
«action on accotant ai these acitis rcadiiy passing off with
tire steani, and we gelt a sirnilar actian again in tire
sîea-m-exp)osed surfaces oi the boiler and ie steain
piping.

Fret sulpthuric acid bas a very similar action, attack-
mng Uic fetd pipes a great deal more rapidiy timait tire
houler iîseif; uts corrosive action in the boiter is mtre
uniforan and flot 0 Matchr ai a piiting aînd groeving
nature; ils action in the steani piping having -Jmost
cnîirely a grooving.appera.nce. WViere tiredeletieus
-action is due te tire presence ci ao acid, i is caiicd a
direct corresiveaction, and is generaily foand pronrinent
in tire fced pipes (coider pipesli and in tie sîeam ercposed
surfaces. WViere thre corrocion takes place mostly io tue
sub-nered parts oi tire hoiter, it is genteraiiy ani indirect
action, due te an excess ai salis or ton pure a waîer,
coming under tire bead ofigaivanic action, temmed by
clectrlcians electrolysis.

Tie bouler, as it is generating steam, isailsoiecnrting
a certain amount ai gaivanic current. Thre bouler is a
galvanic battery in itseii, the valves and iheir brass con-
nections, coinpased of copper, babbitt, and otier alloys,
are negative, thre iran being positive, iormint; the nega-
tive and positive pates, andi under tire iigir tieat and
other conditions cxistinR in the stca boler wc hare
-a galvanic batter>; net only is capper tregatiive te iron's
positive, but thievery inolecules of tire iron an thc plates
and tubes.arc negative.and positive te caci other ; but
elecîrolysis docs net take place in tire plait because tie
ampurities, or wc rnight say, foreigo matter, such as
silicon, axygen and carban coaaipounds, are ot and do
ne- act as conductors betwecn thest neg;ative and posi-
tive palns; the witer in the natural condition, that is, uts
cheridcri a«filites and solveni prapcries btotg sailsiret
wiîl lime and ailier naturai salit, wiii not aci as a con-
ductor beiween these pales, cansequently, iaving ne
conductor, the battcry is net conneced by water, but
arien using distrilled water, main water, or water wiîh
an excess ai sodium salis, we thens have a perfect con-
ductor, the vrater assuming thre position of a baîîcry and
ofia battery solution, connecting aur negative and pasi.
tive pules, and inciiinR and generating a galvanic czr-
rent. We tien have a truc galvanic baîiery cxristing,
due ta tic general malke-tip, and influence hn the steam
bouler. Tire purer the water, or the greater tire excess
ofisodium sait;, the stranger aur galvanic current, the
mare pronounced aur electralysis.

You weli understand tuai waîer contains a ver> cor.
rasive r.adical irt t nature tifa hydrate ; tire hrydrrte
radlical is 110. %Vaiter is corarposed ai irvo itii.s cf
Irytrogen and anc cf oxygecn, wlriciî is a very sieng
chlical% coinlanailnn, tnl Teaffiy îlecamposed e\cept
witlr a soluble netalîre base or red irai grretal, but iii unrs
case, ndtter tire irfluence oi tire galvanic cirrrent. th(
poitive maetai, whrich is iron, exercises a cieinicai ahui 1i
aver tire water, cheirenaily corrrbinaing wiih its ru.ne
foniigi fcrric hrydrate, tking up tire oxygen anti p).rto
tire irydrogen ai tire water, freeing part ti tire ltydr.rn.a
wiiicir Rocs off witir thre steaat. Tlis ferric Iry.irae
graduraiiy converts into corresponding oxides, <lue tý, the
Irigr lit and boiting cf tire solution, gradus-Ily on.
verting ino tire black irragnetic oxide cf iran, se n..ri<,j
owing te tire galvaaric action ho is mnnifacîîarc . il%
physicai properis are tirai of a black gritiy po%%der
foundaia tire bottant of tire ])citer trien washerd oui,
when electrolybis is go-ing an. If you trili takie a mar,,t
tirai is pittiog fronrt unis cause, you Menerally frnd zi;m
pits and gianves coaiedi over with a baaked film, andtlit
tapping these witir a h-imnrer you findl a rcddish bwal'
soit powder tanderncatir, rvlicir is tire ancre frc!hy
formed ferric hydrate ; that ai a ligirter sirade a> thre
partly converted orrides, and tint feiv hindsfari af tiç
griîty pawder freint tire bottoin ai tire hoier, wrinich ym-
caoi examine afier rinsing tire ailier oxities front yoir
hand, you avili find te bce tire biack, oagnetic Oxii nri
iaron.

Speiking ai electrolysis, wlsici re, frontr Our strind.
point, terri galvanic action, are beieve ni iruly exists as
sucir, and t10 prove it consider dtir large ocean.gorng res.
sels nni tink oi the trouble tirey have front tris taure
andi iow and wiry tirey treat it. Tirey use ions ant ons
of zinc te offbet tis verr actron, due prtially t.- ujrrg
tac pure .t atalr on actounut ai tire hot rîcîl sysîco,, and
fatrtiaer by wviat sait wvier tirey, arr caompelicti t;) use.
WC ail k-naw mt tb unec i %lit Mspostiv licias
korv ho gaivani. bautery work i ai s filon pesitivc ria
iran. Thie zinc put ino tire houer -assumres tire po!,itiro
ai tire positive pale, ccnsequenîly it is destroyed ho plice
ai tire iran by t b:attery solqition io tire steain boîlte.
is trcîhon and conversion iota) us oxide are stniarito
tiai of ire iran, it being desîroyed under tire saute in-
fluenaces.

0f ail dtir deleterioris actions whiicir iak place hn steans
boilers unis is tire casiest to irandie, for yeu siiirply need
te satisfy tirai aaer witlr soute vegetable siarci and
saccharine araiter,anti in tirai way break tnp yotnr rot-

ductor between tire negative and prositive pales, 'vttircl
îiey bc brass connections (negative> and ire i>oiler pintim
and flues ýp«asitivc) or agtir olecailes of rire iran of tire
houler plate. It is impossible te set up -a galvanicacioe
avithout tie watcr assurring tire position of tire baticnT
anti acting -as tire canducror. Tis snme saccinie
inert anatier in conjunction aviti tannin extracis ue~
cause thsese putsand groar-es in tir iron pl.ter (wirere the
case irartiening protective sunrface oi tire plate anal arab
is broken and tire rar steel or iran exposed) ta braI
aver, assumhng irat sanie case liardeoaing appeýar.a.:e as
heroie. Do net undcrsîand mea te say tirai you cn n
op t i tile moles, as tirai caonoî bc donc, tire iran brin;
gone, but dtir surface ai these uitie zigzag halies anti pris
w 'ili ireai over, serr-hrg as a protection against tire ru-anc
or tire atmospireric oxirlation.

Scaliog ingredients are coverted frara cry!»lstaîmLc
scale-forming carbonates and silripliates, iraving a >gct
nfl'nnity for irai metai, ino non-crystalliL-rhle tannaie, arÀ
saccir-raies cf linteand magnesia, being a canîplex nr.
turc ai tirese with some carbonate, tire sodiurm ai
bcing readliy itandleti in -ic senrit marner. Tis aur-
plex mixture ai tire saccirarates, cartbonattes.aod pariiwlr
camîvertcd tatctes is ai an ineit nature, iar'rng tire
pirysical properties ni a s.ift aozy mud, of tire -
specifle graviy -as tire avater, and onafl'rnity fr-r hr«
mettais, nenirier iras i tire ciay-like praperties, but it ara
readiiy wash eut %vitlr the water when clcainin; tire
baller.

In conclusion I rigiri say a few avords relattie s
tic dcleterious.action of oil in mtain bolers. Màry ci
you to-day are running large candcnsing plant' s %rials
yemar hot-weIi sysbems, and you arc getting ol:, -un-. tint
condensation, ino tire boiers, passibly 5 ta 15 .:rops
per gaillon. Thi=s ail seprators arc- a gcod thing, arA
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