
THE CANADIAN ENGINEE1R

course, more slowly), and attything tat %viIi corrodc tite boilcr
itseif ccrtainiy cannaI bc desirabic. 'lo test titis, anyone cani
obtaini a few cents' worîl oi tamilec acid front Ilte druggist, antd
by dissolv'itg the crystais iii a glass ai wvatcr anal addiiîg saie
iron ftiings, a very (air qnality of itk caît he made, dite to the
action af titis aeid on lite irait.

lit practice. tc rmaction of caustic soda (Na,0O1lI,) viih the
sulittes secilts ta bc more acti% v thitn wlitn the carbonate of
soda is t.tscd, tite probable rctcion being as shown thuis:
Sutîliate of Littte aîtd Carbattie Acid and Catistic Soda

CaSO, + Cot + 2NaOII=

Catisýtie Luttle
CaITICO,

farin
antd Carboîtie Acid
+1 co,

and Stîlpitate of Soda
+ Na.SO,

Tîte carboîtie acicl tsed iii titis formtulta resîtilts from lthe
pr.cripitaliot ai the mttato carbonates from the bi carbontates,
as lias bei exp)Iiîttd.

'Tite secandary reaclion fmatnt lte restî'tt just arrmved aI is
as foiiowvs:

Catsic Limte antd Carboîtic Acid
C.11I-02 + COS=

fornt
Carbtontate af Littt

Cao co-
\Vatcr
Fio

Tite tise ai eautic soda may bc cansidercd less desirable
ttait the ltse oi tîte carbonate ai soda for several reasans. In
lthe flrst place titis presetl iii excess uvili caiuse vialent faaîning
in tîte bailer, antd vitît titis foatti ofîcît the liglit pmccipitalcdl
malter in Ilte boiler %vill be cairricd alang steain pipcs miat valve
scats, gatige glasses, etc. Tt wvill alsa attack attd cause cor-
rosiat. ai lthe brass fitiing,. atîc it is also dangematis ta liandlc,
ùwuing ta ils catslic qn.ilitîieb. btirittig lthe fIest painfîîly
%vltececr il contes iti contatt. Ant exçess ai carbontate ai soda
inay aisa cautse ioamiîîg 'n te hoier, but it as violent as
whcen catslic soda is ilscd.

Sai ammotniac (ixc. anmmottitut citioride) (NiLi.ICi) is
inosi ttindcsirabie for uis, in a boikur, dite ta the lîberation ai
litdrocibric acid (IICIb failowving is introduction iitî the
l>oîilr. Titis acid iat lî boilcr it a %apuruils (amni, ',uitit
Ille stcanli, eorrodiitg baîlLr, pipiîtg anid titaml cvcr>îtinig il
caints in conttact ',',ith. Tiere are ultcer "coiiiîînds " falliîîg
tindcr titis classifiation, ai kn,)wn clîcnîcal cumpositiait.
%,'hich are marc uatisfaîctor) titan titasc naitîed .îtouc. sttclt as
bi-suditiint phohte!Il.t and tri-saditii pholtat. lthe latter bcing
obtainahie in hotu a lidrois antd .îtiiidrts taiL. Tlic latter
is l,.ss biilky and ils rMictian %viti Ilte suiphlale ai limite is
s.hon n y tite falliawtng formula.

2 PartS 3 P>arts
Tri-Sodium Phtosphate attd Stipîtate ai Lime

2Na3PO. + 3IcaSO,
farnt

3 Parts
Pîtaspiate ai Limte antd Stipitate ai Soda

CaI,(PO.), + 3Na-SO.
The phosphate ai lime. after titis reaction, fails, iorming a

sislv mud. îtîaking at tîte itst a vcry uveak crust, %viile the
suipliate ai Soda remnains mn soluttion. as preN iotîsly desicribcd.
Tite' fluioride ai sodium is anaîhicr " compountdc ' aio knawn
comtposition. u',hici btas also provedl satisiacîory. tspeciaiiy whcn
iitîtei stipitate ai magnesia is prescît. ils reactian %vith tc
suipitate ai lime being as follaws:

2 Parts ai
Fîtoride ai Sodiunm and Stilpltate ai L1.ic

2(NaF) b1- CaSO.=
formm

Fîtionide ai Lime and Stuiphate ai Soda
ca r. + Na,S0.

Vt~ fltîoridtk ai Eiiit tIr,iri.-ted ii lie Îlotier beiaves
nMil% Il likeC the pltaslliatt oi ligne jusl %.srlLi vltilc lthe rcinain-

img sutipitc ai soda is faumd in solution, as statcdl tboc.
Our çcCond cli\isian of cointicitnds. intclldcs a cltss af

matenials wlticlî ire gradîtaiiy ialimg imita disus<'. dite ta their
proît d ttn<lcsirailiit3. Tltcy thiickcn anîd foui tltc %vatcr iii thc
houler and coal ils stiaces. 'aithi naît caîdtlciîg inaîcrial, and
accasianaiiy lthe jîrecipitalcîl scale ntaikimîg ntatcr, alomîg wvith
titis class ai camnpatind. wiii obstrttc the Passage ai heat
tlhraiq the houler plates. so as la ca;îse bagging ani burning.

li titis class wve fitd slippcry cli, grotind bances, ltarns aîîd
arltiitz ls' Itoafs, patitocs, dextrinte, and starcit, aimtal fats anti
animtal or veget-tble ails. As rapidly as tite scale-formiitg
crystais arc l)recil)itated front th fecd %vater, tiîey (ail mbt tib
sticky cookiig ihîid and bccottîc coaîcd witlt ils liltit, aîtd tltey
fitaliy (ail ta the place of ciepasit, wltere îtcey remttainit u a nttslty,
scp.aratedl stale ttuttil lthe uîgaitic ittatter chantces to be bunrmcd
otît, wltciit îhcy 'nill fonul -inta, a loase, friable scale.

A sutrface blow-off or skittttttiîti device is mit essenlial to
redItit lthe cvii, wvlîiti titis ciass af ceaipautîd is tsed, and the
botain blow-off cock sltoîld aiso bc opeitcd very ireqttecitly.

V,'e tto% contte ta attr lasi division of titis sîthiect. Tite
pitnctipal suîbstantccs tsd for titis titird class af contpoîtitds ire
i>eîralcuttt antd kecrosette. Petrolcîtin ail lias itttit mtore af the
citvelaping quaitv descrtbcd Ititdr lthe last (or tird> classitica-
tioît tit lthe keroscite. flesides prodtcîitg titis eflcî att tite
scale tualter, bott htave ait active raîîing elTect ait lthe scale
alreaidy forittcd, lthe kerosec tît titis case beîîtg stîperiar ta tîte
pectroleitî. Crttîie ail sltotld, titver bc îîsed, bt a carcfiily
reftitcd ail, witici litas been deprivcd ai ils tar or wax, should be
scicîed for titis pttrpase, as liese cattse thte formtatiaot of a
totigi, intipcrviîtis scale produtive of bagged slitcs and coi-
lapsec i lles. Pétrolcîîttt or kecrasenc sitaîtd bc (cd ta lthe
bouler with the fecd watcr. drap by droip. thratgit a sigit-fccd
apparaîtits simiilar ta those tîsed ta fced ail ta Ilte cyliîtdcrs of
engines. Tîtere are scverai fomnis ai titis apparatus an tue
tmarkct. Uitder no cotîsidcratian sltould large -aiotitts ai titese
ails be fcd ta a bailer nt onte litte, as it ints bc rcineîbcrcd
titat the mttre volatile portiaon ai te pctraini li be qtîickiy
distilled aff in the htot bailer, lcaviitg the leasî efficientt portion
bchiitd. 'ahle tite mtore Nolati * e kerosette 'a iii bc vapanizcdl very
quickly, before itlias tinte la iiraugitly itix %witt lthe waîcr.

Whetrc litard scale itas farîttcd it a bailer, il is ittost cifect-
iîally îreatcd Iby gi ing il a coal of petraictmnt ar kerasene, ta
partiailv dissolve or rat il. Titese ntay be applicd wiîiî a brush
or sqîtîrtcd an, bt ain casicr inttettac of applicatiaot is la first
fill tite boiler wiîth .%.ttr abo e the Elne ai scale deposit. and
tlit:tt paour the oit~ an the surface ai titis wvalcr, and i]et te ivater
gradttaliy rtîn aou i ofte boîîom of the itoiler, titus lcavitîg tue
ail bciitd climtgiîtg ta lthe wviai ittteriar surface. As slatcd
iilboe. kcrascnie is thc miost effective ilt dcsîrayîng lthe tenacily
tir coltcrecc ai titis dcpaoiîccl scale, but titis nttiid ai using
citîter ail is itot wilitiît atcnding danger, on account ai the
cxplasivcness oi tite %apcr gietî off, sa great care must be
takctt ta lime nto ligits in tite viciniîy ai the bailer under such
treatutnit. as itn lita%,c ben scriauisiy înjttrcd by titis lack ai
prttdenîce. Tite treatitteit af (eci waters inside ai lthe houler has
bcett a practice ai many ycars' standing, but in the ligit ai
reccit progress is tt l e caîttîttndcd. A houler ccrtainly
lias ail that il cati rcasanably bcecxpected ta do Mien it is gen-
craling slcam. wvititt bcirtg called tipon ta perionti lte funie-
lions ai a cîteinical iabaritary. Everyone knowvs that wvhcn a1
ttew bouler is starled il "« slcanis liglitly " and is maost econamical
iii ils ltse ai fic], but generally after t litas beeti in service for
sontie tinte harder firing is necessary and lanrger ittel bis appear.
Following titis rensanittg. 1 woîtld ask if it is nal far marc
setnsibile ta l<cp tîte boiler constatîtly îtp ta ils origintal stale ai
efficicncy by prevcnting lthe scaling andi corrosive agents front
entering il, railler than accepling sîtit cvils antd trying ta cor-
rect tient aiter îltey have accurreui ?

Tite exterital inttîîod ai lrenîing fecd water, citcrnically or
mtecitanically, is being adapîed by înany progressive plants in
titis ctntry: attd in titis, I ant sarry ta say, Americans are far
bchlind tîte Engii. Frettch, Gerinatis, flelgiatts and Austrians,
uti witose cannîtries lthe externiai treattuient lias bcen largeiy and
ntosî stucccssitilly pracliscdl far inany ycars. Thtre arc, ai
coutrse. plants wlice lthe iiterni trealment ai ecd water is an
cniorced ncecessity. aaiitg ta sîrraîtnding conditions or lack ai
fitnds nccc.',sary ta instatl apparatuis for externai Ircaîment, but
as stîci apparatîts lias inariallý proved ta be ani excellent
ini eslitîcnî. it sitaîîld rccWe; carefui consideratioin <tai ait
sîcatit tisers.

flefare ciasing 1 (cci itat I. nltîsî add samcîhîntg lit the way
ai wntrning ta the uscrs ai btilcr cotnpannds. Owing ta the
îiifartnate fact titat boiler tisers have, as a gencrai lhing, been
trio htty ta give titis important matter ai seale and corrosion
a praper atttatînî ai sttudy. they have hecame the victims ai
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