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THE CHEMISTRY 0F GOSSAN.

Wrllert for thie Eziineering and Miniin9 Journal lsy Sferen IL, Emmens.
Cornish minera have a isaying that 81gasean rides a high barse,"' and tho

Garmarn minera deolaro
E s lit nia ae Gang sa Rut
Dar tr:i,,t niolit einen etacrnu Ilut."

The gosean of gozzin, or eieernen Ilut, or chaqpeau do fer, es tho Fronoh
mineta cal! it, la the iran cap that surmountsao tinany minorai veine in the
farm cf a more or leu parons, cllular and roticulatod mu~s of hydrîted forrie
oxide mixcdwith roocymattér. It le usually reg-irded as apromiBing indica-
tion, and in tha ni'jority cf cises a body of ara l in nd underlying tha
goas3n. This arizes from tha fact that the gosa itsoif in the re3idua or
akeletan, as it were, of a whilom mous of ara that bas decsyadl and partially
disappeared through tho action of tha atmoophere and moisture. If, thon,
tho original body cf ore extended ta a depth balaw the region cf atmos;pheria
Action, or if the ontcrap cf the vain bas net bean expesod tu snob action~ for
suy rolatively long perlad, the gossan wiUl ha found, aurmaunting unaltorad
ore. If, on the otber band, the original body cf are woe cf comparatively
imall dimensions, the gassan indicatin miy nat land Io ny discavo-ry.

The Il rown ares" cf tha Southern gold mines and other distriots are
the beat knawn representatives ini this country cf tha« "gasssns!' o! Cornwall.
Thoy have beau praducad by the soa natural forcau acting in the aine way;
sud en the industrial future cf tha South will bc gteatty infloeced by tha
attention or inattention givan ta ber go!d minas, the study of the naturel
philcsc.ptîy cf goesan become8 a matter cf national importance, if the-reby
the intelligence cf capitalista can ba niwakeDed ta the facbi and pro>b3biliics
af the case.

Let us suppase that tha autcrop of a minera! vain in cumpasedl cf rocky
matter (gangue), catryinig crystals and specks snd p3tches, and largor bodies
cf pyrite, marcasite, pyrrhotite, chalcopyrite, blonde, galena, ahalcacite,
bornito, millerite sud folgerite.

It il known that part cf tho eulphu.- in pyrite and matcasito e ishold in
combinatian by a carnparatively feoblo chemical force. This ia prcvadl by
the oaEe ivith which ane heif cf the auiphur in driven off by the applicition
cf very moderato beat, while the balance is difficuit; ta soparato from the
iran. In marcqBite the union le feebler than in pyrite. le pyrrhatîte,
chalcopyrite and bornite sn thora is a maiecule cf sulphur lin exceu. cf iran
mancenîlphide, and this extra mo'.aculo is rc-moved with comparative ase.
But in blende, milierite, falg6rite, galons and chalcocite the constitutian il
that cf eïtber a monasulphide or subsuiphiae. ,It follows, thorefore, tbat
the oxygen cf the atmcsphere will, an the principle af praducing the mast
beat, attack the respective tulphides in the folloiving arder :

1. Mnîcssite. 6, Folgerito.
2. Pyrite. 7. milierite.
3. Pyrrbctite. 8. Chalcocite.
4. Chalcopyrito. 9. Galonà.
5: Barnite. 10. Vecnde.

In natnre ail tha minerais wantld ho attacked simnltaneouely, beciuse the
surfaca cf eîch would lio mare ar leu expased independently te the
atancaphera ; and the 8ecciva action cf the oxygen would ha minifested by
the varying epeed and exient, cf the attack. For tha parps af the presenit
diEcussion, hawercr, wo may conéider the ntýack ta b, gin %vjdi tha oxidation
of Fart et the maîcesit?, thue.

1. FeS.,+02 +. IL4  - F S + H, So.
3. Fos+O+1S S+1,03

4. S+0 3 ,+ É 2 0 =-I1-1 SQ41
That in ta say, tha oxygan cf the atmosphere and the moisture cf tha ground
and air convtut part cf the suiphur mbt anlphnric acid and -leave a rcetdue
of iran manoeulphide, wbich je thon attacked by the enîphuria aoid with
formation cf ferrons suiphateansd avointion cf sulpburted( hydtagen.
This latter routes with tha sulphurous anhydride farnied (gogoîher with
suiphuria acid) by the oxidation of the suiphar In tho miralsue, aud.pro>-
dicte water anà frea sulphur, the latter cf which is in ia tnrn-oxidizad and
praduces a fnrther quantity of suiphuria acid, .aud 8o on. Heoa, as the
reanit ci tha firat attack on theoares, we abould expect ta fied ferrat suîphatô,
snlphnretted hydragen, fie suiphur and suiphurie acid..

1<0w, a solution of ferrons sulphate eagerly absorba3 atmcspherie crygon
and suiphuria acid ta faima farrie eniphato, thus,

2 Fe S04 + 0 + If, 804 = Fe« (S0j1) + Hrý O
and therofare, althaugh 1 havas8poken ufferrousanulphata hnd, free suiphuria
acid. sa amongsi tho firat. resulta cf the gcsaan-farming actian, thoy are
rapidly ccnvortedl mbt a solution cf farsie 8uîphate ; and it la lu Ibis latter
farm that thay are usnally fauid, in mine-watais and the liko. Iu soma

cambowover, where local circumetances inipede paraxidiation, ferons sul-
phato romains in cousidarabla qutnt.ity, as, for examplo, in the mlinuacture
of coppor by expcsing largo hoaps of pyrite ta the action of the atmcîpherc
and snaisture.

LUt us next consider what will ba tha action c f thafoarric suiphata upan
the remaining ferrons sulphide. This is shawn by the folicwing aquaticu:

FeaS + Fe. (SQ 4)3 = 3 Fe SQ4 + S
or, in other words, .-!e molcle of fera sn elphato wil abstract one -eolecule
cf iran from ferrons Luiphido, forxuiug 3 molecules of ferrous suiphalo ana
setting fro bbc uiphur. Tha& thie change is foasiblo and, iqdood,xiecemary
(if wa accept the L.aw cf Maximum Work), xnay bca îown, by a ccnsidara-
tien cf tho farces cancerricd as moasured by their heat cquivaIents.

<To b. continuid.)


