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Calgary, Alberta
Telephone: 249-7056
February 14, 1968

. SCHEDULE OF LANDS

1., All available sulphur rights owned by Duncan Campbell{

- Sections 34 and 35 in townshlp 119,
range 2, west of the 5th meridian

AND
Sections 1 to 4 incluuiveg 8 to 17 ..h
‘inclusive, 20 to 29 inclusive and
32 ‘to 36 inclusive in township 120,
range 2, west of the 5th meridian

(31 sections in one unit)

2;_0wﬁed.by Nash & Nash

All available sulphur rights in:

Sections 1 to 22 inclusive and ' A
Sections 28 to 33 inclusive in :
Township 119 Range 1 W,5th

(31 sections in one unit)

\

3, Owned by Ray Thonmas (I‘J.DZDE_D' '4-'/975@)
Sections 4 to 8 incl. Tﬁp 120 R,1 W5 and
Sections 23 to 27 incl, Twp° 119 R,1' W5 and
34 to 36 1ncl° Twp, 119 R,1 W§

(13 sections in one unit)
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GEOLOGICAL

SULPHUR OCCURRENCE IN NORTHERN ALBERTA

The presence of surface sulphur accumulations in Northern
Alberta has been known apd mentioned by frequent geoiogical surveys
in the. egrly .part of this century. The local Indians o‘f‘ that area are
said to have known of the\yellow: deposits,
Surface deposits of sulphur occur 'in.a wide belt from G,reaf Bear
Lé.ke, N.W. T, to the Clearwater River in Northern Albierta‘.. .Th\ese
surface dep.osits ére the resulf of highly sulphourous aqﬁeous éolutions
which prbbably emmanate from underground springs, fault fissures
~and fracture patterns, ‘The coﬁstant emmission of rich-sulphur -beé.ring-
‘solutio',ns from below has're.sulted in thé precipitation of thick accumulations
" of sulphur Bearing.rocks, in cértﬁain'areas. | These surface deposits a.re
often very pu-r(e.‘, in some inst'a—nces‘ up to 98% suiliahur, "and are associated
-with limonite, sand, silt and limestones, |
" The source of the sulphur bearing éolutions, which result in
surface~_depo§ition of this element, are issuing from fhe tru.ncated Upper -
Devonian, Woodbend Group which ié exposed to the surface (see cross-
section'#l).or to the pre-Cretaceous unconformity, (‘se_.e> map'#l). The

sta'king of sulphur permits has taken place primarily along the wide band

. . . .
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of Woodbend subcrop; in areas where the Woodbend is exposed to the
surface or where it is masked by Cretaceous erosional remnants,
The deposition of primary elemental sulpbur can occur frdm

the aqueous solution of sulphidés and sulphates; according to the

mineral solution equilibfia. Thus, hydrogen sulphide coming from

the Devonian formations dissolves in water and reacts with anhydrite
and or Gypsum, depositing sulphur out of solution. - Since calciﬁni
sulphaté and hydrogen sulphide are more >solub1é in c.ovld water than
1n hot, it could mean a high conééntratio.n of sulphur py_ecipitation in
areas of Karst topography where surface waters have been extremely
active, The_refore t;avo ingfeciients-are needed for the formatid_n of
sulphur d.eposit.s (1) the presence.of sulphates and sulphides;, which
éould‘ have come f_rqm i_roh pyrite concretions, 'gypsﬁm or anhydrite,
(2) -’I'he. presence of inténse.water a’;tivity which generally occurs

\

at un?:onforrriities and results in ‘subterrainan caverns and sink hole '
type topography.

Iron pyrite coﬁcfetidns are a'b’undanf: in the Cretaceouvs, Cariboo
Mountains: and the Woodbend group is known to contain‘ thi;:k beds of

anhydrite in the subsurface, The area of study thus appears to have

the necessary sulphates and sulphides for a chemical reaction. The

pecded water to bring about the solution and the later precipitation of

‘sulphur, is evident by the amount of;pi‘eioCretac'leous and recent

erosion in the area, The evidence of erosional action can be seen hy -

-
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the hupge Cretaceous remnants and karst topography in the area, The

‘

generally peneplained pre-Cretaceous unconformity indicates a long

geologic period of erosion and exposure to surface waters, The present

_day erosional surface, which incises the peneplained pre-Cretaceous

.surface,. .i.s_still..vigburously invaded by surface solutions,

The easf limb of the Cretaceous, Cariboo Mountains inter sects-
the pe‘fmitsvher.e ciescribed, leav.ing at least half the-permits on exposed
Woodbend outcrop. The remainder of the permit liésvon the Cretaceous
Cariboo Mountains., The possibility of concentrated beds of sulphur
below the Cretaceous; <:1'epo gited prior to Cretaceous depositio’n, .dluring
the pre-Cretaceous time of erosion; as well as the“pres:ent day deposition

of sulphur on the exposed Woodbend subérop is.p(_)ssible on these permits,

2

' The presence of sulphur on top of the Cretaceous mountains is also

possible due to the presence of iron sulphides in the Cretacedﬁs beds
and the movement of .subsurface waters f1;om tile anhﬁrdfite rich Woodbend
forfnatioxa, (see cross-section #1).

The geological formation in which Sulphur-occurs in the Woodbend
(Upper Devoni}an) Glf'ouk.p,‘ is the Grosmont Formation, This formation
conéisfs of vuggy, -pvetrc.oliferc.):ls, reefoid dolémites, with varying
amounts of thin bedded argillaceous limestones, The Grosmoﬁt is a

barrier-reef, equivalent in time to the Leduc. In the off-reef facies

the Grosmont is equivalent to the Hay River limestones; in the back-reef

.
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areas t‘hick‘evetporite sections (anllly.drite) are known as the Hondo Forma-
tion, Native éulphur occurrences are known in the Grosmont, Windfall, N
Sundance, and Nevis, Led'u.c reefs. Thé_Cretaceous Léon River 'shales
.' overlie the unconforfriable Woodbend strata and contain a’bundant.b.rown
ironstone concretions, containing iron sulphide; The Woodbend is
underlain by the Mikkwa Forr_nafioﬁ, yvhich 1s equi'valénj: to the Beaverhill
Lake Formation, in Central Alberté. The MikkWa Formation is composed
Iﬁr;marily of dense, nlottled, brown, limestoneé. Below the Mikkwa the
I\l/[iddlle Dévonian Muskeg, Keg River and Chinchaga _fori’nafions are
present, The entire Middle Devoniap is.co;’npo'sed of dolomite,‘ anhydrite
and salt., Salt water recoveries in drill-stem tests indicate high

sa linities and hydrogen sulphide.

The Gr.o smohfc 'and L;quivalent formations are exposed along
river énd -creek valleys, certain 1ake> shores and solutiqn éink holes,
Itis he;ie that nafive sulphur occurs at the surface as infill in'largl,e
vugs.-and in thin beds covering relatively lar.g.e areas, At Greét Slave
lake s..rn\;tll ienticular pods of sulphur have -been observed in Devoniaﬁ
- rocks to.th'e east of the étqdy érea, thin.b‘eds of sulphur have been
observed by.Norris on the ?eace River, in Middie Deﬁonian strafa.
The vuggy. nature of ££1e Grosmént, the presence of gypsum and -

anhydrite in'équivalent rocks, the >ubiquitovus' occurrence of iron sulphides,

the numerous rivers, creeks and sinkholes exposing the Grosmont

-
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may account for a thick highly concentrated deposit bf sulphur in

the study area. The possibility of s'u11;>hur concen-tra!:ions at the‘
pre—Crétaceous; linconforrn‘ity‘ and on top of the Crefaceous could also

be of considerable value, '_I‘he concentfatiop ‘of lalrge deposits of
sulphur could have occurred before Cretécéous depositibn, at the pre-
Creta.cedus unconformity, | These depo sit's could have been s'ealed. by

' th¢ irnvpervio.usAL-oon River shales. Since sulphlur, once precipitated
out, is not very solubie ) 1n water these deposits would notibe' susceptible
to pr'e'sent aay surface water, | Faulfs and fissures from the Woocibeﬁd
éﬁd Cretaceous could be rvesponsible for sulphur ac‘cumulét'iokns

observed on top of Creticeous rocks,
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SULPHUR - BEARING FORMATIONS PRESENT

Practically all the sulphur recovered from sour.gas in Alberta
oriéinates from.. the Paleozoic ;Mississippian and Devonian sys;tems;

Al.though in the subject area the Gros'mont is the underlying
formation and contains native sulphur, - older ,Devénian formation;

. such as the Beaverhill (Mikkwa) which underlie the northeastern
porvtic;m of Alberta may also contain sﬁlphur. Subsequently, younger-
Devonian and I\;Ii.svsiss'ippian formations (Winterburn, Wabamun,

. I.Sa.._n_ff., et:c.) which subcrop successively as one proceeds west from
the su‘bject ‘ar-.ea,'> may also contain sulphur in situ. This is evidént .
by the occurrence -of sulphur at Great Slave Lake. which is found in

the D.e"vorflian Sulphur Point Formation (underlying the Beaverhill)
and elsewbere in the Province, .at. depth,

The largg Elk VPoint Salt Basin whiéh parallels an area lying
south of the Caribou Mountains, rhay have on its north flanks, thin
salt sections, These salt sections by solu;:ior-l'collapse may cause
: c_ertain_éubsurfa;:e features favoring suli;hur accumula;tioh and |
\deposition. _Furthér detailed research and intensive swqies of air
b}xoto mo‘saic.s may indicate certain pattefns and alignme.nts of surface

features favoring sulphur deposition,
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RECOMMENDATIONS

It is recommended that an intensive detailed study of air |
mosaics be uﬁdertakenn to establish favoufable areas of sulphur
é'ccu-'rnulavtion." , Theée areas should be ex./alua.t.ed on the ground as
soo'n as weather and sﬁow con_difions permit, Once areas of favéurable
deposits are out-lined By Isu;‘face mapping a shallow test hole programm-e
is recommended to delinéate the depth éndéxté#d of the deposit.r

The cost of such a programme is as follows:

{‘ 1. Pho»to.geolqg;ical study - % | 2,500,
' 2.,  Surface inspection 3,500,
¥ - 3,  Shallow test drilling up to 1000t . 7, 000.

4,  Sulphur assays @ $4.00 each 2,000,

$ 15, 000,

W. Wolodarsky, P. Geol,



ENGINEERING

1. Trars PL«flOﬂ

The locations of the two Alberta Sulshur
permits in Twps 110 & 120 Range 2, W,.5th, and Twp 119
range 1 W5th are on the north side of the Peace River, )
as the Madison Permit No. 8, and about 36 miles downhill

o

from the road runriing From Fort Vermilion to Fort ESmith.

Sul'huv can be movod 0y truck direct to the Great Slave

’Railroad at High Level,wﬂen the 36 miles of roard have

been constructed,
Bargé'transportation from west of the Vermilion

Falls

e

s possi lle in summcr, up the navig hle Peace River

to the town of PcacefRiver wvhere the Railroad crosses it.
\)ont 50 mlles of rond Lranspovtatlon is first ﬂeccoqary

Yeace U

/-"

to rzach Vermilion Falls on the ver,

" Tonnage productS'like_sulphur cannot bhe portaged

-easily around the Vermilion Falls,.

Another possibility is a pipeline for a slurry

of sulphur ore which would reauire -the cooperation of

"several permit holders.:

Contour Map

A map (4 miles to the inch) showing the proximity
I g ! ¥

b4

of the two permits to the Madison Yo, 8 pcrmit is included,

The Vcrm11301 Qavlds and VermlLlon Falls are also shown., No

transportation problems that are abnormal are foreseen,

-

Edward Lewis Jonss and Associztes
Consulting Ergincers Ltc.
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2. M

Strip miniﬁg.of surface.sulphuf ore ﬁay he
ﬁcrformed cconoﬁically if

(a) A suff1c1ent orcbodv nenr +h~ surface
is defined, bn fhlcker the better-

(b) Overburden is minimal or absent

(c) Yolumelproductidn is maintained.

Strip mining of coal at a rate of 400,000 tons

per year .can be very reasorable, not more than $2,.00 per

ton. Lower costs for larger volumes,

Strip mining can be done on a _long-term contract

basis without owner's investment, provided long-term

markets are available,

Sincc a sect*on, one foot dcép, of.60% sulphur

- . contains 1, 000 000 long tons of sulphur, worth $40, OOO 000,

a dﬁeper Hepos:t can be quite attraotlvc cconomlcally.

- POESIBLY. FRASCH MINING

The cover of the Lower Cretaceous»consists of

Loon River Shales which form quite aun impervious caprock

perhaps suitable for Frasch mining (melting sulphur with
" hot water) of an underground deposit of sulphur if one is

present, Deeper drilling should be done to determine this-

possibility as well as surface sulphur.

. ' Frasch mining requires no process pla nt except

perhaps a molten sulphur filter.

Edward Lewis Jones ¢

Consud:ng Engin
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ENGIMEERING

3. Processing

N.E.ER. CaiRT, 11028

. Several methods of recovery are available, but

the one being used commercially in a California plant now,

and that one experienced by the writer in Texas 15 years -

ago, consists of dissolving the sulphur in hot kerosene
and filtering it from the gangue, and then cooling the
solution so the sulphur precipitates.

" This process has hcen written up in the attached

~article, along with others.

The cost of processing varies with the circum~'
stances hut is reliahly reported to be rot more than
$15,00/long ton of sulphur, comparahlezto average .-

Frasch costs,

A. Prohahle Costs

The cost of sulphur produced from a large

deposit of 60% surface ore by strip mining and processing

onsite.is roughly estimated to be $20/long ton. -To this

must be added transportation costs to raiihcad; which
probably range ahout $5.00 per long ton.
While sulphur sells for $50/long ton and up,

a cost of $25/long ton is practical.

Edward Lewis Jones and Associal
Consuiting Engineers Lid.

-
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‘Northwest

"By Edvsard lewis Jones
Censuliing enginesr, Cc!nary

The discovery of surface sulphur in
the Northwest Territories and Alberta

may be the first step in the subse-
quent discovery of substantial sub-
surfs .ce_dcpoMs which may be amen-
able to Frasch mining, following de-
velopments in Texas.

Surfdce sulphur in Canada

A wide belt of quite pure’ surface
sulphur from springs exists from Great
Be'1r Lake and Creat Slave Lake in
the Northwest Territorices to the Clear-
water River in Alberta.

Largely thesc springs are on Devon-
ian outcrops and they may well have
been the origin of the surface sulphur
deposits wmch have recently bz,en

discovered on the Peace River near

Little Red Réver in Alberta.

The springs occur .necar faulted
zones and it is also possible that the
faults allow the circulation of waters
to the surface, carrying up sulphur

‘which may be broken out by perma-

frost, since sulphur is so friable.

Analysis of-the surface sulphur in
the Northwest Territories shows:

(1) No catalyst poisons such as
arsenic, sclenium and tellurium, which
are very destructive to the life of the

" vanadium catalyst used in the sul-
pluric acid plants — the major use

for sdlphur.
(2) Up to 98 percent sulphur, with

no metallic ions or hydrogen sulphide .

which micht be associated with the
sulphur in metallic;sulphide deposits.

(3) The complete absence of sul-
phate reducing bacteria.

(#4) A gangue material which s
mostly caleium, carbonate, sand and
silt. _

The problem  with

the deposits
around the

surface sp'rin'rs i the
Territorics is that they are
not extensive enouzh at any one loca-
tion to support a mine, although some
are within three miles of the railway.

The recent “discovery of more ex-
tensive sulpliwr deposits on the surface
ncar Little Red River in Alberti, how-
ever, followed by an extensive land
play amounting to more than three
million acres since October, suggests
that much more be afoot. A compari-
son with the West Texas situation
may be pertineat.

BEWEZK January 8/68

Comparison with West Texas

Fifteen yecars ago the writer was
engaged on a plant project to process
sulphur from surface ores (10 percent
sulphur) from West Texas, in Pecos
County (Oilweck, Nov. 00/6/ page
72).

Today, the interest in West Texas
sulphur is at its peak, and for the
subsurface sulphur deposits.

Leascs are drawing high prices. A
553-acre suphur lease in Culberson
County in
adjacent to Pecos County) drew a
high bid of $1,056,323. A second
480-acre sulphur lease was bid at
$526,469. '

Subsurface sulphur is the great
attraction in this area (Wall Street

Jourral, Oct. 29/67).

Apparently in Pecos County there
is a 300-foot thick layer of elemental
sulphur about 800 feet deep which
is amenable to Frasch mining (Barons,
August 1966).

The significance of surface sulphur
deposxts in view of the thick deposit
of elemental sulphur below the sur-
face manifestations in West Texas,
should not be overlooked in the
exploration for sulphur in Alberta.

Drilling to basement rock is the only .

sure way of determining the presence
of sulphur, especially since the surface
deposits appear to oceur where there
are faulted zoncs.

Recognition of sulphur

The surface deposits may easily be
confused with clay, as well as® with
limonite, or yellow oclire. The burn-
ing of dry sulphur samp sles (ignition
point, 475° T.) in air is well know n,
and is a sure test for sulphur-with the
characteristic royal b‘uc flame and
the pungent odor of sul Iphur dioxide.

However, sulphur may be red,
brown and green, as well as yellow.

The deeper sulphur deposits at
Ankerton,- Alberta, have plastic sul-
phur which is dark green. A recog-
nition problem exists. ’

Logs will show the presence of
sulphur in well bores. A combination
f three logs is requived: This pro-
cedure” was developed first, to the
writer’s knowledge, at Ankerton, and
intcrested partics should contact I'red
IHalkow or E. E. Brownless, geologists
and owners of the Ankerton deposit,

West Texas (the county

surface deposits.

for details on the detection of sulphur
in downhole logs. -

Requirements for mining sulphur

(1) SURFACE SULPHUR
Surface deposits of sulphur require

“sufficient sulphur for strip mining

operations, Dboth laterally and at
depth, -and preferably with a very
low ratio of waste to ore, including
overburden.

The thinner the overburden the
better for low cost per ton of sulpliur
recovered.

The higher ratio of sulphur to
gangue, the better. For strip mining
coal, the figures are well worked out
and well known. For a large-scale
operation where ore mined costs $2
per ton, the recovery of a 30 percent
ore at that price would result in a
sulphur cost of $4 per ton. To thi

~must be added the several costs of

processing and transporfation to mar-
ket. Surface sulphur usually requires
an extraction plant, which is not
cheap.
(2) SUBSURFACE SULPHUR

The Frasch method of melting the
sulphur downhole (as on the  salt
domes of the Gulf of Mexico arca)
requires fuel for hot water at 33C°
F., plus compressed air to lift the
recovered purc Drimestone in molten

" form.

‘The fuel requirements are not small,
No less than 10,000 gallons of water
per long ton of sulpnm is sometimes
requm.d, although the better mines
may requirc only 4,000 gallons per
long ton.

Well costs are high, since some
domes require wells as close as 100
fect. Also bleed wells are required
down-dip to remove co! 1d water and
improve civculation of heat to melt
the sulphur. The reservoir heat bal-

-ance must be right

Lost water circulation down faults
can also be a problem, which may be
solved by mudding, :

Conclusion

-The sulphur play in Alberta has
treraendous possibilities for both sqr-
face and for subsurface deposits which
may be showing on the surface. Owa- .
ers of exploration permits for sulplur
should consider deeper dr illing to
basement as well as exploring the



Texas Sulphur J(_Joas‘e'
Of 555 Acies DJ aws
High of §1,056,325 Bid

Lone Investor Beats United Gas;
Unit by Wide ITargin for, Plots

Located Near New Mexico Tine

Epecinlto T WALL STREET JOUANAL

AUSTIN-—A oh-nera culphur lezaz in Vest
Texas brought a high bld of $1,023,20) In e2les
| by the Texzs School Land Toard. -

Tha lease 1o Jocated ebout 13 miley wect of
Orla, & small tova in Culberscn_ County, near
the Mew ITexico border,

The tid wvros submitted by W. C. Tillett, Tut
Land Toard officialz couldn’t furnish furiher
indentifcation ¢f hlm. .

Mr. Tille!t alsa successfelly bid $525.463
for a 4S0-acre suiphur Jease In Culbarson Coun-
ty, the sccend highest bid of the zale.

A total of 3,695 acres of sulphur leages wera
oltrred by thn board, with high bids totaling
$1,045.103. . .

Duvzl Corp., Houston, & rudsldiary of Unit.
€4 Gas.Czarp., was thy unsuccessiti. seeond bid-
der cn those lrac!s purchanad.ty 1fr. THIzMW.
Duval bid $263,280 o the tract \.hch Lrought
inore than $1,000.000, and $221,600 en tha o'h"*
tract.

Duval paid $17.203 each for two Ci0-ncie
tracts in tho same arca of Culberson County,
however.

Potential sulphur dapesits In Went Texan
havo genzarated a flurry of leasing 2ctivily in
tha  crea in receat months, 2ising culplur

pricea kave m2da onca cconunlealiy \':..::fxciu
f‘cpo:‘.'s attroctiva to mining compant:s.

an2 Lend TCeard, walch handles lezsing for
L) Texas’ eubmerged ercas and fer,lnnds wialch

are owned by the ciate’s public cchzoly, elzo
took-Lida on £3,050 tcred, mostly cllzhora ofl
7ard gas leares {n the Gul! of 2{axico. Eonusss
for the l:md av crw"ln'- §15.27 en nc.c fotaled
$2,457,8

Clhc:x Scr.'XCc on Co.. subs-dl:\ry o! Cities
Service Co., pald §23,787 for, & 1,440-acre
icase in the Gulf ncwr Nueces County, while
1 Humble Ol & Retining Co., subsidiary of Stan-
dard Oil Co. (New Jcr;:y), paid {20,107 for &
) 1.410-acro offshere Je2zo ot C:lhoun Caunl/.

[
]

|

!

l

v i e




o
71

2

HNOLOGY

producijon

| Baiobeiovs §

%)

uiphur recovery from

=
f
'

su

-somctimes used

ore bodies,

Discovery of apparently large reserves of native sulphur
ore body in northern Alberta could result in the first substantial
Canadian sulphur production other than from sour natural gas.
Four Alberta sulphur prospecting perimits covering nearly
$0,000 acres have been issued in the Fori Vermilion area, and
an undisclosed major company has entered into an agreernent
with Kadison Oils and o private Calgary syndicste 1o explore
and develop three of these permits. The following paper cut-
lines some- of the aspects- involved in- recovering sulphur from

!
f

By Edward lewis Jones, P.Eng.
Consulting engineer

Fiftcen years ago the writer en-
gincered and  constructed a  small
plant to recover sulphur of §9.5 per-
cent purity from low-grade (10 per-
cent) ores in Pecos County, West
Texas. | >

The use of solvents to recover
sulphur is wvell known. Sulphur will
dissolve in a variety of solvents, usu-

" ally best at its mclting point of 246°

T., such as: carbon disulphide, bene-
zene, carbon tetrachloride, and arom-
atic petroleum solvents.

The process employs a number of
steps which are common to all meth-
ods, no matter which solvent is used;

(1) Strip mining of the sulphur ore.

(2) Crushing, grinding and screen-

ing to —20 mesh. _

(3) Mixing with the lean ‘solvent
~hich is hot enough to heat the mix-
ture to 250° F. (above the melting

_ point of sulphur).

{(4) Gangue separation to remove
the solids from the sulphur-rich sol-
vent: . ’

(5) . Solvent recovery from the
gangue. The efficiency of this step
frequently determines the economies
of the process. The lower grades of

-ore increase solvent losses. Thus there

is a lower sulphur limit, in any set
of circumstances, which is the limit
of cconomics corresponding to a giv-
en price for sulphur. Steaming is
to recover solvent
from the gangue. :

(6) Solvent distillation and sulphur
recovery. -Molten sulphur may be
recovered by distillation of the solv-
ent from it. The condensed solvent
is re-used, after heating, to pick up
maere sulphur from. the ore.

" 72

Points to watch in such a process
include:

(a) Solvent losses (to avoid drain
of dollars). _

(b) Suitable solvent: selection to
avoid the hazards of flammability and
toxicity. "Both are present with car-
bon disulphide. Carbon. tetrachloride
is highly toxic but not flammable.
Both are expensive. A suitable aro-
matic petroleum fraction can be

. handled well without expensive loss-

es and without serious contamination
of the molten sulphur with hydro-
carbons, yet with a reduced toxicity
and flammability. :

(c) Circulation rates, The science
of extraction solids is well known, as
are its disadvantages listed above.
The range of sulphur solubility is
from 10 percent to 15 percent in
suitable petroleum fractions, depend-

o .
rIAce ores

ing upon the U.S. Burcau of Mines
correlation index. About 0.5 percent
to 2.0 percent residual sulphur re-
mains in the recovered solvent for
" re-circulation in. the process. :
The solubility of the sulphur ‘in
the solvent crucially affects the cir-
culation rate. It is evident that the
cirulation rates vary inversely with
the solubility. g
(d) Moisture. Any nmioisture in the
_ore requires a water draw tray in the
distillation column, and a preliminary
drying step may be neccessary if the
moisture percentage is too high.

Other processes

~VAPORIZING

Sicilian surface deposits have been
refined by heating, vaporizing the
sulphur and condensing it to a solid.
Usually part of the sulphur is burnt
to provide heat, a very wasteful pro-
cess.

FLOTATION

Certain flotation agents have been -
developed to recover sulphur from
the surface ores. Then the process -of
autoclaving the flotation product to
produce an acceptable product of

suitable purity.

DIRECT OXIDATION

Surface ores in Nevada are burned
with air to give sulphur dioxide in
(Continued on page 74)
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