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plant, and the charging of the briquettes more easily effected by means
of a shaped iron paddle.

Qnce charged, the procedure for tie recovery uf the ziic is identical
wnh ofdinary practice, although the acLion withm l . ;.mrt is of a

.different character. The briquettes, as they reacli the temperature of
di.tiHaion of coal, coke iu tuherent masses, wtLi evoluution uf voatilc
hdrp carbos:. Reductiuon of the lead àainuiltaneously outurs, the
m..utue umetalhc particles entirely lreeiiiatiiig, and being held up mit tie

pures of the coke, whilst, at the ligher teuperature shurtly afterna:ds
re.ched, zinc oxide is reduced, and yields metallie zime %apours, which
are condensed in pipes, these are tapped at intervals iln the ordinary
way. The distillation occupies tie normusal tine.

We draw attention to the remiarkablue fact first noticed at tie outsct
u our experîients, now coifiimed b) soime yearsb experience, tisat,

wshereas in ordnary prautie lead distils to a isaiked l.et in tlsn
sapour, in our prucess the n hole tif the lead, as alu tie .,ilscr and gold,
is retainsed by the coke. The lattur thus appears tu exert .un acLtual

pisi.cail retardan t of the solatility of icad it a slow current of zin

sapour. Su defisnite is this advantlage, tiat we find the Ipeltr thus
piaduccd froti Brokenà 11111 ores tu be of exc.eptional punIt , aeragmg
99 p.c. of netallic zinc, and eomssmanding prices equal to th.tt of tie

best brands produced from Iead-free ores. This spelter is already in
considerable demand, owing to its low lead tenour, whidh does not oftenll
c..eed C p.c.; it can thus bc enployed for the manufacture of tie
filer kinds of brass, for which tie ordinary brasds, containing fron i
tu 2> p.c. of lead, are useless.

The zinc having been recovered, the seconds aie 'witidranns froi
the pots (pipes and luting clay ba%îsig becun remued, .a4d weceps cOl-

lected) and discharged istu the c.Ses, wlence in usual practiec the>

would be dumped. But, the seconds resulting fromn the treatment of
such cumplex sulphides ores still retain the major value.,, in th. ,sape
oi all the lead and silver originally prceent. These are obtained in the
tuked briquettes in a form emineintly adapted for rc.os.cry in the sub
scquent lead smelt. -The zinc rctained in the secontids ducs not exceed
the anount allowable in ordinary practice, and presents no difficulty in
u'!taining of the usual bullion recoveries. The residual carbon in the
.econds is, of course, a considerable source of heat in the alter smielt,
and is therefore not lost, as it is in the case of )rdinary zinc seconis.

By this simple operation we are enabiled to convert a complex ore
muto a simple silver lead product, amenable tu normal reduction
methods, having already recoîered the bulk of the hitherto objection-
able zinc as high quality spelter. *'he final operation for the recosery
of lcad and silver as base bullion being the ordinary one, conducted in

the usual types of plant, both in South Wales and Australia, does inot
call for further description here.

Indeed, we may rcnark that the few operations nhich constitute
our process are al effected in well-known and standard types of plant,
.nd that no fresh item of apparatus, concerning which. there might bc
doubt as to costs or method of working, bas been found neccssary.
Roasting, briquetting, zinc.distilling and lead-smelting methods and
eosts are fully known. Througiout the operations, nothing beyond
coal and binding agent and the usual lead.smelting fluxes are employed.
It is somewhat surprising that so simple a method of treatnent has

been so long overlooked. The system is compact, and permits of

economies when zinc and lead-smelting processes are thus linked to

gether, not realisable by cither separately.

In general, blende ores containing less than 4o p.c. of zinc are not

profitable to treat. Such if mixed with So p.c. of anthracite duff would

yield pot material containing little more than 22 p.c. of zinc; whereas
a zinc.lead concentrate, containing say 35 p.c ofzinc, requires, by our
process, the addition of .only 25 p-c. of mixing coal and binding
material, and produces. a briquette carrying 28 p.c. of zinc ; with the

additional advantage of yielding a residue containing piofitable
asterial. It is possible to treat a 35 p. c. concentrate for its zinc

alone, the lead and silver remaining iii tie residues as profits subject
only tu recuvery costs , whilst the fuel salues renainingaid in reducing
these.

w.,,cric.,. Lead, slher, and gold, as befure stated, are recovcred
in the seconds in full , the lead of course '', subject tu the normal

.smeltaag losses, ju.st as in tie treatiieitt of ordinary lead concentrates,
thouugh te iHuntiingdui aid teberltin, and Carnnichael, processes,

claim tu reduce such lusses ut about a p..., and ne beliese these daim'
tu be nîell founded.

lk.aring in msinid it. fact that tie seconds hold all the lead in the
nd/adi coidition, the question aturally arose as to nhtll.r smelting
nas tie most ecomiiiscal iiethotd Ut rccoîcring this met-al antd the
sihser. We desoted conssiderable asttentions tu tihe mnechanical separations
of dit. educed l.ad, but unsuccessfull. The inctallic particles and

pîills are zo exc edtingly finely di% ided thruughuut dite caibonaceous
sp.ange thtat ain> insthud of water d:essing or eotientratioi results in

he.ny lusà, ior did oil contentration gise anîy better results, uning tu

th. al.sssismoutnt ocarbons also 1 takl.n up. On the hile, sIlting
d. .dopted as the simplkst, safest, and muost usual niethod.

With regard to .inc recovery, the spelter yields are practically the

saisie as those utaimed in tie urdinary treatiesit o blende ores. Tu

reckon in percentages a. somisewhat llusory, as these depend iaturally
tuipon tie original zinc contenits uf the ores treated. With a zis-lead
pioduct carryimg .to p c. uf zinc no difficult îs experienced in ubtaining
a recovery oif so p.c. af thàat amnoust, wihilst, witih a a5 p.c. msaterial,

70 y c. ay safely bu reckoined upoin in ioderi furnaces. Late ads iccs

fruml Cockle Creek unforn us that the recol cries of both tead and s lscr

i the sends are coispilete, and that the .me pruduction aiready C.%
ceeds 7o p.C.; Smisses ateragng a5 p.c. of zinc being the raw iaLerial

used. Wsi 35 p... materal we base ever> reasun to anticipate aIn So
p t. recuoer>. hlie pot consumxsption is quite normal there, nixsîg
coal as sbtaiiablie at luwer ratts than arc available tu us in South
Males. F:reclay of good quality for the manufacture of h>diaulic

pressed retorts is also available un the spot, and we have used trial lots
of this materal for sone uf outr relurts in South Vales, with excellent
results. The wurks at Cockle Creek are the first producers of spelte:
yet installed in Australia.

In ordinary zinc practice, it is nut found economical to force the
extraction ieluw a certain point, as the incrcased timte icquirc.d not
only reduces the output of the furnace, but, with the higher tempera-
turc necessary, the pot censunption becomses unduly great. Tie zinc
usually left in the seconds varies fron about 5 p.c. to S p.c. Our work
ing costs are also normal ; no difficulty is experienced in calcining the
complex ares to tie stilphur standard usually required for blende , the
zinc furnaces do not deriand any grcater attention or furiher iands,
%hilst labour in rctart charging and discharging is naterially ligltened
by tIhe use of briquestcd material. Briquetting charges are, of course,
additional, but arc to some extent balanced by the far smaller con-
stimption of mixing coal, and by th'e ecsnomical handling of material

during the final lead smselt.
A point to which attention will doubtless be directed is that of pot

and pipe consumption. The average life of our pots, even thou~gh
tssed for di.tilling such highly refractory material, is fully equal to that
of the retorts ued for good blende and calamine ores according to
usual methods, being from five to six weeks cach. Our present con-
sumption per day is 3.7 pots per furnace. The cost of our hand-made
pots is about 6s. apiece. This is admittedly high, even for England,
and hydraulic-pressed remorts, having a lorsger lite, rcquiring lcss clay,
and demanding a lesser distillation temperature, can be produced for

3s. cach.


