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CHEMISTRY IN THE BOILER ROOM.
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13FVoliît: we 1îracced t Ilite sttidy or %vital lttes place ducrinig

totîtîtti on, il it necCssary thiat v. aiciouici lriefi> tatisider crtaIin j

1it,.itC aiIed ''ceieîs' Aut cletiemît is a 4lubstai e litant t

,.glo b> atu> mntis knowîî ta chinîistry be reducedi tona %itttjti.r
1.btnC mru, fur iai %lanice. is an eicitlent -sa is sil ver, ca rboti,

oî'vgeu, Itytragen, and nmany Ollier substalices whiclî il is al

iitt'Lesiir) for nie licre la mntioni. lis addition ta te substattet

tiied elioîcttti, we have allier bttbstct.ic% calied - canotll ntid4."

A onsitpotind ks a suîbstanîce madie tp of ino tir silure clietol,

hlid iti riceliaticai or clîcîticai comîbinatio, and cati by certain

is, a comipotsd af lise elettienîts iydrogoît iait oxygesi ; cent is a

coni1îouiîd of carbon, ntirogcnl, hydrogcît %titi certain olter edc-

itletts ;air is a campotind af te elitîtt ititrogeti anîd ex% gels.
Sl,îbt.tiLeb arc saiid ta be itcid iaies îtcitala combinalian ai%%lien

dt clettienîs caîtîposutg lite coiptattnd arc able te be sepa.ratietl

or diý,isigttistied by niceliani'al limîans, amd d1îltcrs croit% a1 siate of

tctticai cottibinttaioti î,tismuchi as te eienicîts calitpa%ittg lise

contt 1atisnd are sittpiy %ide b>' side. For intatnce, (lite eicnns

trait antd siphttr cati bc groutnd tagetiier ins lise fîmnct possible

-atout% imaginable, tilii titcy forîti only a tîtcitanicai catnpannd.
.t, itttith tue iran and suipir relaiti titeir originial îîraîertie.; and
cati bc separated onte frot te otlîcr b>' %intifle ntîchlattical nicaans,

anth iey htave net realiy catîtbuted ane witt the callier. But if

voa, tieat the mtbstce titey cnter ino citenicai conîbittatiat elnc

%%lits the alter -the iroit loscs ils properticti a% iran ; tite sîlîîhtir
il.% mi roperties as stîlphttr, and the cati uni) bc Je&.auiipaed
.gmîb> ehtg*ci ianîcs. The irois a ia longer sisib!e a-4 trat,

atid te suipiîîr is no longer visible as suiphur-tite two elernens

have comnes]îc togetiier Io formi a ncw% substansce, a conmpond af
trois andI sui1îbur, known iti chvintislry a% iran sui1îiide. Juil, so

îatîg as liîey svcre lteld in inechanicai carniinatiat lthe> rernatned

&utit .td suipîtut, ecd rclaîiig ils awti pectiliar properlies. halt

%%lieu iey were brarîght int chernical conîbinatian by menus af

lieta lte 1roperties beiangiîtg ta belli lite irait and suiphiîr disait-

pearcd. attd a îiew substanîce was fornîed, wiîhî cililea' amtd
difrèretl praperties.

A-, tite reader ks no dentbl awarc, tuera are a great niait> dii-

turent gradeb ai coal, and gencrai> dikided miat taa distinct

,jasses, kttown as :anthtracite (btard) and bittimtinoîts (soi), bath of

witicit are largeiy used for the producliti of power.

For aur piarpose wc wiii take a samrpie oi Wt!isiî ca, tite amri-

alysis beiîîg as ialiows Carboti, Si% ; hydrogen, i% ;ititrogeti,

t.,, sîipîtur, à% ; ox>'gen, 3% ; and inîcottbustible tîtalter, caiied

i&h '. Titis sarpile of cent tîten ks a uteostical comipoutid corn

t.miitsg titese varionts clemnilns iii différent proportiaons, and ticiore

il cati bc clianged ini an' amiter suibstance, decoitipasitian ttîîtsl

îakc pliace.
Almaospherie air is conîjosd oi ititrogen and axygen iti tnic.an-

ical cotsbinatioîî in. the proportion ai .4 parts ai uitragen ta t part

cil axgeî b> volumie, and by weigit, 77 ai Ititrageu't b 23 Oif ax>-

gen.
Ta casler isîlo lite phiila'toply ai cetiislry iii this article is itot

iy itîention, but la niake tic mater clear il wiil bc tîecessary la

discusti lite prtîpertirs oi cadi elemntt aîîd aiso the properties% ai
lte différent campounds whien ini canîittnation sw'it cadi alter.
Wte have te illowing clenienîs, te deai wiith, oi>' two oi wiiici

aire saoIids, as ioliows :carban, saiid ; itydragen, gas ;ititrogen,

gas; axygcit, gas; !,ulpîtur, %oiid. Tue render aircady kilows,

lsita lise britiging ato cattibinaliti oi tue aiiosîtherte atr witi

ltcaîcd ca, causes tuse criai ta hum and gave out litat. This as,

!tawever, far from beng lise nchanical aperatiani -o allen

inîagiîîed. Wlitat realiy docs take place is liat tue axygen of tuse
-kir etlers hao cliernicai canîibinatii witit itcated ca, aîîd titis

ver>' aci ai conibintiaion gis'es out the iiglit and licat 50o fien

ittiiced. W'iicn celnical conibinatioti betwccn substaiccs lias
t.hnplace, tîcW stbstanices arc farmcd, juil as wlieus iroai.d

suijitur are tltsiîiL.uill> conîbisied irait sulphiide i', fornîcd. Letî us,
itaw review brieily tue properties% ai each cienient wluen dents willi

sprti.To do titi% properiy rcquires «a certaitn atiaount of

iaboralary trainîing, %oa tuas cacit clenment may bc î,epairateiy deail
isitit, anid tîs vanaous lîrarerties discos'cred. A dcscriptionî af ex-

lieniiett ta bc carrncd out is intct% too long for this ani etc, sa
%%c %%!l !ittiply statule ll-known facts reiatiiig Io cacit cetent ili
question.

C.NRBoN isan clemcnt that occurs exîen!sisely in nature iii many

feratis. The form in witicl we gcl il in thic pre.seitt instance is the
Wseil known substance '*coke." Carban itas %trong afrinity for

iXYgeit, and caiitlies a il h il it t a o propor 1titont tiiidi'r c.L'îl.tit

1I lV'iýRO;E N kS a -1 is,,iooas tastetcss gas4, %if il WVY
iglit 1a-l tire, lîcig i41 tianes ligier ilitat air. il iS Ctîiîtlîil te,
but dues aoi !.%apport caiîlîntion. I t wiii cominte with oxygeit
o fortiet aiii Ilite piroportin if j 1p.trt-4 li>tragsi t la it ox>

,eit b> oiliite, tir i pa.rt 11) drageit loSha ai ax> geit b> a t'lgil

NIRGFas airead' sîaîed, l'nuis foutrt'tifilts lise' so'ab e oflie
tir. Il tîiiter bunîts lier stippoirtl co'aniutîsîiait, ait arts as a dii-
tîîîng agentt %vlla oxygen. il lias iîe'i %aiti il i s Nilipîly ini

tîechiaiical conîltituation aii thle air %ttlli oxvgeit , tha la . islie toitis
)f C.îc Il are %ittllp> side b)> sI&d, Casit rel.tiiiiîigit ai.% utii euiar
)rap)erties.

Ox vnt<N is ils hreset ilîstatîce au1 isii imtputlsat cicîtiet, ;liait

-a ipraier' oftciaîiîga ils pitwer ta cominte wiîth cantait fitni
ie itait imptiortantt ptaio lii eiîgiiier's edtteat îii. l'tire~ oxygeit

.% a straîtg sujporter of CoIi)thsoi, and cominies reariily witiî
mail)î eieliîiit, mi c.it Il t.se gis itig i liglit and hteat. Uî tt

tarbaîî il f'oritîs I au ti;glîl> imporatt citîuis k itawit as car.
huait dioxide ami carlxi îaîa'sl--'aiî dioxide c'stiîg Ilte re-

mlit ai iterieci comtbustiaon and carboit titittxice Ilte resiit oi ii.

perfect colibuistin. Wlhtile oxygeti %Itillltlrts c'ombuîtstion., il k Saut
canibutsibie se, ai ils Iiroiîentte% lîeîîtg îraclicai>' lite reverse

af itydrogeti.
Nat î.ne laias Ilis i tha.t Ilte eleîteiiý %%l 011 ii ni . a1itiite go-

gs'tlter irer Certain contditionîs and iii t t'rlaiiî neiviied (plant.
t ities, lait il ks lite ltICIdet'saltdilig ofitlitese conîdit ions an titplanuîî

tîtie slital îîîalc lthe stîid> ai diitsr>' i ait> vainte ta tu. If
carbat ;aud oxygemi sîîîîpîy tiiedii ait>'u liraiorltitl, lait sileti In

c.atîîbtiiallo tait c.tcit lutttru% titeit %%e -sIiailtit retîttine Tti
kitawledge a ittsî>, but %!%eu) iiretiî.%ti kr ttel~îîs~ gel

%t: iiîtteli air frot lte attîiasiîlere, iiîcîst kitidie a lire itefare it a iii
bitrit, and itîtitt itaiitaitî a cttrrctt oi air t itrotigit ii% rires, aitt

t luat thie iîîteîsily ai lus air etirretît citabies lits%î ta lîttn a given
quaniîiiy af ca Ini a giveit tite. Thtis siitply gaci ta itrase liat
titere acre c.tîittiosi% .1% Io 1îsitt ax> gei slt.ii ttc sipiîiid, auJd gav-
eriig Ilte Itîperat tire at isîtici te t wo ciettîcîtîs %%i comtbtine.

For itlaîtce, jtst sa lonîg as irait liait sulitttr reitaiied togetiter
akt a low leiterature no change look plaoce, but as saoît as a
giveit quaîtity ai lîcat bad becît itit1 aried la lite suibstanice coîin-
bitnîtiot taok pliace ; aîîd if we test carcirtiiy we shaltl fiit tuerea is
a~ qsntatti1 fixeti qttattî of lical re(titrcd, amii tiat il certaîin tei-
peraîttre itit arl be efare 1clicittcai cvtuittltatio sels Ini,

and titat in evcry case titese lwa clitctts reqîcire Itle Çante aîllatt-
ber ai liteat tittits aîîd saite lent peraltire la bc rcacited-eiaiiitg
us ta deterîtine exact>' %vital k rct 1tired la chtantge irtîî andc sai-.
juiur ato iroti tilpîtide.

The %alie tlîîng ctit beuc negarntig coal. Jtust so laong as,
tue .aiipotiîid reittamis it a gisCg 10ii i.îss let.IttIrC, detLtItttIXsI ittit1

and eambiitatiaiî %vitla ax>geti viii sutl laite plat c. '%ati t ait îî.îs
ail thle air >'ar like aver coai iii ils ntormîal conitiont atuc >tuo wiil
gel tîcitiier iigi star lcal , buct litat tule criai ta a %sliiesitlv igi
teiîerature andr cottîinîatiau il oInie sets t, aîtd decoitiposulittît
tif tîte cosnu nd o -otl ut ..it.îe place. Titi% ts 'e cil littsl nate mît
lite miantufactuire oi gas. A coai couti 1otismd, qi110%C11 for ils% rmcluitess

mît gasctotus clentemîts, is placcd ict a trlosed retors, %ecuîre t'r<îîî aJ.
ttîkiatî i air, aud a lire btiuît untderneat la titeant Ilte ea, wiie

us dectînpost'd, ail lite gaies beitlir liiîeratetl, the carnl antd

decoîiposcd t'go ils clemîtetîts b>' ieal, andt I aa Ille elcesit car-
boit s aio stîcit a niatuire taI il weilltitis pas% mutoa aMatotssate h>
the applicatiu io o tf a aîte a did lthe aisuer elit'iietî cotttaitîetl
it Ilte cent. I scout ta iîinres ait> reoders, m titi lite imîportantce tif
titis naîcurai hasi, a% il ký ai vital iuttptr.ttc.c ta) etgteet . I m.s
Naici 1, 'drogeoi comtbinies svitii axs'gm te fart', waier, bîut nuait' titi
Certaini deftcd conitionmats and iigivet <ltati mîes. i Istirogeut antt
ox% -,Crit lie MîXeCd ttogCete it CX.Ittqîî s andc luit> s%%Ill

stilrutaiî iinic-alliea catbtat ii, lîîît lie momutet Ile> arc
iteateil nip ta a1 gis'ct poaitliteincai comintat soit et% 5Iii Wsitit; %scll
râaitil litI it ta' xillaýiai acetuns, atid'îutsicad oftise tîsco g.ase
swu iarîttcrlv iîad wse lhave a hiqîuiti caiir'J pîure ss'tcr-s'ery itacts
stlalt nri volumtie btsi etitialimn a cmghîî ta lie si igit tif ilime games
before coluilltiîtlin taok *îl.i.c. *î t hat tîîr fixeti pla~t of
caîtîlîiîtions andi ahsa a iixed qtiantiy. lfuirt lie ntiecittiic:ti 'oint-
patinci ai the Isa as' wu' liait an excess ai ht>'ragcri or ax>'gcîî
lite exces oi ciitier gas sviil reuatit belsîîîd in ai tt.tttt
iltet, ltawisîg litant itydrogeut ss'ili oity comtbinte 'iith oxygeti ta
ferrt meater mn anc fixeti propoirlti, 'liaiteuc CCei aXCNf eultuer of
tlle elenient% cati be cottsidercd as so itatcts w.tst-.

Whiat 1 ssat ta itiake cucar k, lite impotat fact litaI carlînt
andi axygeut Wall comtbine 4agetier ai tsvo differcuit lînalorliotis :îd
fari tw'a gaies xsithî cutirci>' dittèeut uiraltrties%, ini catit1 casNe gis-
ing out bellt lighl and liens, but iii propiortiaons liat minîliy as-.
îcînist lte engincer, and the poswer ta titdcrsiaîtd titis fact iii aur
inoit important duty. (ob otne.
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