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a cteti upioi liv the organic unatter andi carbonie acid, which
c-,ises into constact wîth thein si t soul s-s'lcu they are used ins
the mav tte gis ingisiro , Aud it ;a feuni thnt unîtess groid
to ait inp.sl aie powder, trie solubisity is net suilicient te suj.-
piy tl'e requireients cf a growissg crep.

To Liebig la due the credit cf tirnt deviaing a mitans cf con.
vt rting thie insolublhslosphate of bance i't a soluble and
ruidily av-ailabie forin , andi thse process was sabsequently
asiopteti for iiiinieral phosphate l'y La-ses. Tig cangsts in
tretîng oh fini.]>' groti sîjinleral phosphate wixht iulphirso
ncîid, by s-shichinvuaiis the tribasie phosphate af lime. is cois-
vtrted ilito Mioisobasie phosphate of hie anti gypsuin, bath cf
wijelà are soluble iu s-atur. It is tlîls substance, known in
commnerce as sofrhepît n linie, sohlil fornis the lais or
the great usssjority of artificial mianilires foani ini tise îîarket.

It wili, tliefore, be nsy ,tsidt'avour te place beforc yen the
ptitnciple.% on mliil thse iîans-fs cLme cf superphosphate lis
tasetd ild the litttliodS le' s-s-ii t us accoinîlilishesi, andi after.
wards te skctl ieway in wlslih the vario-is milailires arc coin.
poiuîsiet rons it. 'l'lie capital invebteti iii the manufacture of

ssilerl..o~pîat aîî nises la essoriliies, andi tIhe industry is cf
suich gr( ait commuercial iportanîce, that it us isot te be wcistered
at that inansy formes cf apparatu-s ansd smiodificationsa of proecsses

I.%eft tuine te tinte been devieti to eil'ect titis objed t, bsut 1
salrrstrî.t, unvself ta thse suethose geuieraliy Iernctisesi, withut

atueip~tiiig te caver the wlîole groi,~ . With titis end ins view
1 àhal' ilescribe the processes tullouctl su eue cf thse largest sud
usas-%t uî,oilets cf eut umnsire works, andt esidea- our, asi 1Proceesi,
ta describe tie prinesples s-shich sisoulti regulate the ,succestful

working cf thesocem
Iallage suassure s-vorks tlhe isiasufecture of suiplîuric aciti

la carrieti ci), andi for tlîis psurisose large clianiber capacis>' bas
oficu te le prcs-ided. Thse purt> of thse acid is iînnsatcrial,
-s-îd pritvs se, the-refoc, aimost iisàvariably useti as the source
cof thue sslîdur. The netîsods b>' whicl thse acid is farmeti ate
se s-eIl kuîow-n, and hiave' been tiescribed iu se sinany books,
thit ait% dlescriptionî fremin se wouii lie out cf place, more
esi eciill as the nmasnfacture cf it is only a satans te au ceti
aud siot ssii essential part cf thse msanufacture of usanure preper-
ly ocauikd.

Thtc sîîineral phosphiate, if in tise rock staste, la first retis-cet in
a ilske's iunsiier tesa ns-oderateiy fille conîdition. This redluction
is bresught abolit 1-y a biting actioni cf tihe rmachine, whicii aus-
avers sis Iiuilboheiadiiiirably. Any atler fors» cf cruiier whicls

dil rince sle roc'k te a suiicienstly fie cendtiîon for the mnili
atones, throu-gi wlsîch it lias aext te blpssed, sua>' le useiI.

Tiac phosp.hate la thon) grounti hetwecu i snll-sioîîes isuitil it
viill îps-ss iliras-ghi sies-'es cf forty mesîses te ais inchs. 'l'ie pic-
ces se far, is entircl>' inechlcait, anti prescutq nec diffiesîlties4
te thote accustenieti te tise u.sc of sncb usaciuery., buit the
proper ccntiuctîing cf this part cf tise operation issci tihe uinest
importansce iii -,ucce&stul workissg. A giance at tise ciscruistry

inssoluble nsousocaicic phlosphsate, it is trratcd with snlplsuric
aciti of about 1-55 specitie gravis>'. Tise changes wlsicli talc.
place arc represeisteti b> thse fnllowiig equation

Ca 11, P2 (la +2 (Ça SQ4 2 112 0).

Titis, doubtless, 15 ouslv gteetllv truc, a osn tise iuanufac-
tu tnsg scale I-lie decompeaition 15 silo nbsolistel>' cempîcte, ..usd
iotîser re'scsiosss il% a initieor degree take place ; lis-t the reaction
givesi ahove la tise cite wiicl souil lic anîci nt b>' tise muani-ufactii-reus.. But if the raw phosuphate lias mot been grons
stiftsitiy fine it uts-i lic evidesit tîsat, as tihe aci la only
useti te cesuforîn wlLh the equatiais gîvs-cî, the 3ulplsaric aciti
%is-h le diuiiiîluilied in qtîantsty as thse reaction proceetisi, aiîd
,tie Ilîe ptions cf tise Iuîrger Iieces cf rock wi Il temau s-u.-

attaked usti cuseueu theUi process wiil hcoeni>' partsaliy
cauiîlclte, anti a liart cf tbise pausitet wil remnaiu sn an insu-
Isli,' contionus te tIse prprt a e triiuent cf tise miantrc.

*Ove cf t-he great,.gecrets ai auccess la, tiierteforr, te griust fine]>',
ai.d tIhe fiuor tise better.

Thec addi-tion cf the sicit ta the finel>' gro-ud phsphate la
msalle ins wlîat la kîso-ou as a Ilioriresîtal susaxr." 'lit acîd is
containeti in a tank, witis a gauge attacheti te iL fer tise puribese
cf nbrassurenieur, nuist la allswe< ta ru» into the mixer liy te-
nsovinR a Rlng, andi is tîsen isstinsately nsixeti with the raw
loas-~ies li- mnus cf revolvinghMlldes. The ruixerisslIiglatiy

izsclisiet tu adusst cf stse muixture, wlncli, dsrectlyaftcrssixing,
la fluiti, liisg rusî of, s-sheu a plng, piaceti at tise lover eud for
this Isurpose, is rezssavcd. The ciseruical action which taIres

pOace esi tihe addition of tihe acid causeà tihe temsperature ta
rise very considerabiy, and it i4, therefare, allowed ta rtn to
a reservoir placed beiow, whilh is tclsicaiiy caileti a Il deca,"
for thea purpose of setthing aist eooling. A good .4izeti Ilden*'
wiII belli forty tous, and inay bc filieti li a day. After the
superphosphate lias beca aUaowed ta rernain for a day it will
have set nut may ho dug ont sud stored for further use. When
prolwrlv înuanufaettared superphîosphate sîsoulti ho in a dry and
alino.t friable condition, as, sf at cil wet or lînpy, it makes
the proccsaL of aoving bath dillivuit andi unsatisfactary.

ie proportiuns in whicli theo aciti andi raw- phosphtate are
ruixed isl depend uplon the niature andi composition cf the
phosphate antd apon tihe strengtli of aciti. Thos mnort convenient
titrcngth of Ille latter for ordinary Jsnrposcs is 11 0 1 T (1ti
specitic gravit>').

Notte of the phosphiatie inatcrials:are pure, or approximuately
pure tricalcic phosphate, and consideration bas, therefore, ta
be tak ei cf the action of the suiphuric sîciti upon tiiese ex-

trancoais substances. Thse prinipail) of these, for inatters cf
calculatien, is carbonate of lime. T1his will ho acteti uponi be-
fore the nesid attacks the phosphate, but its piresence ins raw
phosphate lis mederate proportions is liy noe oits an un..sixed
ovii, as the liberatcd carbonie acid tends ta assist the intisitate
nsixiig cf thse siateriais, sud the gyj suni forineti by the te.
fiction iielps te dry the inanture. lsi ýarge quantities it fia ire-
judicial andi rendoers certain phiospshates practically use css
excelît for mixîug witli other inateriais whicch contala but little
or nu carbonate cf lisse. 'Fle follawiug table shows the quanti.
ties cf steit cf 100 e Tj whicli art requireti by 100 parts of the
givesi substances :

100 parts requiro
Tricîlcie Phosphate
Calcie Carbonate
Ferrie Oxitie
Alumina
Calcic Fluorcle

Sssliiurie Acisi 110 >F.

* 97
* 151

* 200

In practice, however, it isativisabie te use asomewlsat greater
quautity cf aciti tai indicate in lubtis table. In tihe major.
it>' cf cases equal pîroporticns of sulphuric acid anti phos4phate
are focnît te yield satisfictor>' resuits.

Large isantities cf 3upcrphasplsate are scîti wlthout as-s>
furtmer mixîug, thse [armerrnring lis ewn jud',ýnent as te whist
lie shoulti appi>' with it. Thsis ia untiaubtx'dly- a geoti plan
wheîî there is tise requisite kuovîctige, but it requisei an
amosint cf sikili which la pos-sesseti by oui>' a comparativel>' few
cf cur ag-rienlturiats, anti it la, thorefere, better for thîe suan.
ufactusrer to sesît eut a psrelsared suansie. When, however.
tise supiierphsosphiate is solti&ai such 15 shsoulti. mot Le liagged until
wausýted, ils it apt tu cake anti te destre>' the baiga.

Froin tise descriptiasi wisicli 1 have already gitan of the
varices, kisids et plast foot it wilu lie evideut that suittrplkos.
pliate la valuable cul>' on acceunt of the seluble pheosîhate
wicri it ccsîtaisis, thse otller ceustituents leing of liracticaý'
littie value csu thse sorit>' cf soals. 15 la cs-stomaiy, thre-
fore, te sei 15 aist the lisis cf the "saluble Isli.ssiate" wlsich,
st yselti.s. Th'lis terni bas sso strictly scientific ssseauisîg, but
reprsessts thse quantit- cf triiaSic phosphaite of lime whicls
%% oud hiave te lie renstereti soluîble iu order te yield the quasi-
tit>' statotl. Sa lonug as the custcmn la unis-essai it la as con-
s-'-'silest a3 aus> atller lis&sis ansd fairi>' represes the true vaine
csitie nsauurc. Before ieaving tise manufatcture of superpîsas.
plisse it ia n-ccessary ta pastît out soutse ai tise cous'tioiie ss-ich
affeet thse stability of tIse compos-ud. It isas lieeu lousg kuiown
tli.t certain mas-ures after lsavsuîg becu kî'pt for saine tirne
yselts a les-s percentage cf sioluble phsphate thssu wheis first
siasssfactureti. Tits i3i what sa Lechnîcal>' known as «- going'

bock," anti the phio3plsatex are said te lic "«rverteti" or '* pre.
ciistatcti.* Tise jutin,'ipal causse cf this tieteucratian is ns-
tinnbttnhiy the presenct cf oxide cf trou and als-sîssîna sn thec
raw iuuatcrsal frein; whicss the superphcoaihate sa maus-facturcd.
Tit, phosphate of iron andI allumina wiîch are firas mmmced tr-
&ct aftt.r a time upon the us-onocaicie phosphate anti foras calcie
muliiatc anti ferrît anud alunis pnhospliatc, substdances insolu-
blt in water. It la, tiserefore, ati-able in thse cîsaice cf a raw
ssaterial ta oalin cite 'ticI s-s as frea as possible frount oxide
cf irais anti alumnina.

It liai lice argued, howcs-er, b>' same interesseti ln tise mat.
ter thiat these precipitatetl pliosli;ateu4 arc mi valsuable ait the
."Ilhe phosphate. anîd that the manuf#scsurcraught, therefore,
ta be pasid for the phosphlates whicls have Iseen precipitatetl ini
tise manure ous- tise saine lisis at which the soluble phosphate


