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NORTHERN KYANITE MINES LIMITED
REPORT OF THE DIRECTORS

To the Shareholders
Northern Kyanite Mines Ltd.

Your Directors submit herewiththe Balance Sheet of your
company, and a report on your operations to 31st December, 1957.

All assessment work has been completed on the 43 claims
held in Dryden Township, Sudbury District, 22 of the claims have
been patented. Your company has until Ist July, 1958, to complete
patent action of the remainder of your holdings.

1,965,394 tons of oreg rading 18.27% kyanite havebeen
indicated to a depth of 100 feet over a length of 2,000 feeet with
an average width of 140 feet on the principal outcrop of the property.
Four other outcrops are known and remain to be investigated.

Research into milling methods has evolved a process
that will produce high quality concentrates fromthe company ore.
Further research into methodse of processing these concentrates have
been successful in developing a mullite agyregate superior to any
previously known from North Amierican Kyanite.

Discovery of markets for your company products has been
the principal occupation of your Directors. There are good indictions
that the quality of our concentrates can coumand a premium price in
the United States market. -

A strong interest in our mullite aggregate has developed
in Europe among manufacturers of high temperature refractory bricks,
as a replacement for presently undependable sources,

The work now being carried on into 1958 is expected to
establish a market potential firm enough to permit consideration
being given to plans for financing a production programme.

Total expenditures to 31st December, 1958 amount to
$71,972.18.

Under the agreement negotiated July 6th, 1955 between
Hoyle Mining Company Limited and Northern Kynaite Mines Limited,
Hoyle Mining Company are receiving shares from the treasury of

Northern Kynaite Mines Limited in satisfaction of cash advances.

oronto, Canada DU PLlCATE COPY Cunningham-Dunlo
iarchtwth, 1958 POOR QUALITY 0R|Gﬁ\ll{lL Presi:ent puniop
TO FOLLOW




FORTEFRN KXANIIE MINED LINCTED

REFORT OF THE DIRECTORS

To the Shareholders
Northern Kysnite Mines Lindted

Your Directors submit horewith the Bolance Sheet of your
Company, end e report on your oporations to 31st Decezder, 1957.

A1l esssasmont work has been ccopleted on the 43 elaims held
in Drycen Towmship, Sudbury Distiict, 22 of the claiws have besn
patented. Your Company has until 1st July, 1958, to completa patent
action cn the resainder of your holdings.

1,965,394 tons of ore grading 18.27% kyanite heve been ind-
icated to a deptd of 100 feat over & length of 2,000 feet with an
avarago width of 140 feet on the prineipal outerop on thy proverty.
Four other outcrops ore known and rattain to be inveavigaled.

Regoarceh into milling metheds hes ovolved & procoss that will
produce bigzh quality conconiratos from the Compoany ore. Murther
research into mothcds of procasusing these concentrates has doen suce-
asaful in developing a nullite agrrogets suporior to any previously
made froo Nomth Aperican Kyinite.

Discovery of wrketn for your Compeny prodicts has basn ths
principel occupation of your Direstors. Thore ore good indications
that tho quality of cur concentrates cen cospand & premium price in'
the United States narket.

A strong interoat in our mullite aggrogate hes developed in
Burops among samufacturers of high tempereture refrectory bricks,

es a replaconent for presently undependable sources.
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The work now being carried on into 19°8 is expected to

eatablish a market potential firm enough to permit consideration

being given to plans for fisancing a production progremme. '
Total expenditures to 3lst December, 1958, amount to

$71,972.18.

Under the agreement negotisted July 6tbh, 1955, dbetween

i Hoyle Mining Company Limited and Northern Kyanite Mines Limited,

Boyle Mining Company §&e receiving shares frox the tressury of

Northern Kyanite Mines Jimited in satisfoction of cash edvances.

Toronto, OUntario J. M. Cunninghoem-Dunlop
Preaidant
March 19th, 1958




|\| A I

41107NWQ203 DRYDEN18B1 DRYDEN QEQ

* NORTHERN KYANITE MINES LIMITED

viTofihéTPrésident and Directors
"Northern Kyanite Mines Limited

This first annual report presents a review of exploration,
development and research activities that have been undertaken to
. establish the values of the 43 claims held by Northern Kyanite Mines
"  LImited in Dryden Township, Sudbury District, Ontario.
Location

43 claims totalling 1720 acres, in Lots 4,5,6,7, Con. IV
and Lot 7, Con. III Dryden Township, Sudbury District, Ontario.

Geological
The ground stakes was first examined and reported on for

Hoyle Mining Company Limited by C.F.Cockshutt, in 1952. In the
same year a detailed examination was made by Dr. D. F. Hewitt, for
the Ontario Department of Mines, and reported in their Industrial
Minerals Circular No. 4, November, 1952. In 1953, Mr. V. A. Haw
examined the property for the Department of Mines and Technical
Surveys, Ottawa, reporting his findings in their Department

IMR No. 295-1954.

All were in substantial agreement that detailed exploration

would prove the existence of commercial tonnage and grades.

Exploration and Development :

In 1953, two trenches were cut, and bulk samples were
sent to Lakefiled Research Limited, Lakefield, Ontario. Returns were :
From a 35 ft.trench on Showing "A" north of the C.P.R. tracks -

15% Kyanite
From a 100 ft. trench on shwoing "C" south of # 17 highway -

25% Kyanite.

Pioneer Consulstants Limited of Haileybury, Ontario were
engaged to carry out the assessment work on the claim. 10,214 feet
of diamind drilling was done, and at the same time some 20 tons of
bulk samples made available for test work from the trench on Showing "C".

On completion of all prescribed assessment work, Pioneer
Consultants Limited submitted a report in March, 1957. Because Showing
"C" appeared on outcrop to contain the major deposit, and was
moreover in the best location for initial quarrying operations, as
much as possible of the drilling was done at this location. From this
work it was calculated by Pioneer Consultants Limited that 1,965,394
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"

;tons;of ore, grading 18.27% Kyanite were indicated to a legnth of
~2,000.feet on showing "C" to a dpeth of 100 feet over an average

width of 140 feet. Bottom of the deposit was not ascertained, several
holes being stopped at 180 feet still in kyanite gneiss.

Research in Processing :

The first research problem encountered was discovery of
an accurate method of determining kyanite content. A mineral examination
procedure first outlined by Mr. E. 0. Foster of Lakefield Research
Limited, was later developed and refined in the analyitcal laboratories
of the Industrial Minerals Division Department of Mines and
Technical Surveys, Ottawa. )

It should be noted that in the final calculations of grade
made by Pioneer Consultants Limited, the assays used were those returned
from this improved method.

From the first bulk samples, Lakefield Research Limit2d
obtained concentrates containing 950%-92% Kyanite by a combination of
jigging, flotation, and magnetic separation. About 2 tons were produced
and distributed to consumers in the search for makret outlets.

The Industrial Minerals Division of the Department of Mines
and Technical Surveys, Ottawa initiated a project to discover methods
of recovering kynaite from Canadain ores, and Northern Kyncite Mines
Limited has colloborated by supplying all ore for the work.

Both wet and dry oredressing flowsheets have been developed,
and work is still in progress to establish the preferred method.
Concentrates of a quality superior to anyin North America have been
obtained at attractive recoveries. The work has also indicated that
garnet of commercial quality may also prove to be recoverable.

The Ceramic Engineers of the Department have been succesful
in developing and patenting a new process for stablizing kyanite
concentrates, and producing a mullite aggregate with Refractory
poroperties superior to any imported kyanite, and the equal of many
synthetic products. Northern Kynaite Mines Limited, are colloborating
in tests of this process under semi-commercial conditions, and will
have use of the (Crown owned)patented features at a nominal fee.

Research in Marketing :

Freight rates to United States consuming points were an
adverse competiting factor in initial attempts to sell Kyanite
concentrates. However, the superior quality of Canadian concentrates

is now bringing offers of premium prices that could provide sufficent
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;}fiﬁégﬁﬁivglfér'selling concentrates in the U. S. A,

Low [
PRI

ﬁith the freight rates now prevailing to Europe, mullite
adgreggate produced by the Ottawa process can compete pricewise with
presenf imports from India and Africa. Again on the basis of superior
quality, a strong interest is developing in our Canadian source

of this material.

1958:

Work now being carried over into 1958 consists of the
production of several hundred pounds of both concentrate and aggregate
under conditions that can be duplicated in commercial practice.

This material should be in the hands of interested consumers in
Europe and the U.S.A. some time in May, 1958. The reception
accorded this material will enable Northern Kynaite Mines Limited
to assess the incentive for initiation of production plans.

Toronto, Ontario M. J. Tamplin
March 19th, 1958 Metallurgical Engineer

DUPLICATE COPY
POOR QUALITY ORIGINAL
TO FOLLOW




RORTBERS KYANITE MINES LIMITED

To the President and Directors

Northern Kyanite Mines Limited

This First Annusl Report presents a review of axploratica,
developwent, and research activities that have been undertaken to
establish the value of the 43 clafms held by Northern Kyunite Miner

Limited in Dryden Township, Sudbury Distri~st, Ontaxilo.

locstion:

L3 clatms toteliang 1720 acres, in lots 4,5,6,7, Con IV, snd

Lot 7, Gonadid-Dryden Tounship, Sudbury Dietrict, Ontario.

ot
Geological:

The ground staked was first exanined and reported on for
Hoyle Mining Company Limited ly C. F. Cocksimtt, in 1952, 1n the
aane yesr s detailed examinstion wss made by Dr. D. P, Hewitt, for the
Ontario Department of Minee, &nd reported in their Industrial Minerels
Circular No. 4, November, 1952, In 1953, }Mr. V. A. Haw examined the
property for tbe Dspartwent of Mines and Technical Surveys, Cttava,
Teporting his findfugs in the!r Deportmentel IMR No. 295 - 195b.

All were in aubsta'ntie‘l egraenenpt that detailed explorstion

would prove the existences of comnercial tonanges and grades.

Exploration and Developwent

In 1953, two traiiches ware cut, and bulk samples were sent

t0 lakefield Reocarch Limited, lakefield, {(ntarfo. Returns were:
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“¥rom & 35 Tt. treuch on Showing "A" porth of the C.P.R. tracks -

15% Kyenite

From a 100 ft. trench on Showing "C" south of #17 Bighway -

25 % Kysnite

Pioneer Consultants Limited of Heileybhury, Ontario, vere
engaged to carry out the mpsessmeat work on the claim. 10,214 feot
of dismond drilling were done, and &t the same time some 20 tons of
bulk samples made avalletle for test work from the trench on Showing "C".

On completion of 81l prascribed asseoswent work, Plopeer
Consultants Limited subumitted & report in Msrch 1957. Because Shoving
"C" appeared on vutcrop to contein the major deposft, end vas moreover
in the best location for $nitial querrying operatione, os mich as
possible of the drilling wns done st this location. Prom thie work
it vas calculated by Pioneer Consultants Limited that 1,965,394 tons
of ore, grading 18.27% Kvanite uere indicated in a length of 2,000
feot on Showing "C" to a depth of 100 feet over an aversge width of
140 feet. Bottnm of the deposit wos not ascertajined, several holes

being ctopped at 150 fect vuill in kycnite goeiss.

Research la Processing:

The first research problem enccuntered wvas discovery of an
accurate nelhod of deternining syaunite content. A mineral exeinination
procedure flrst outlined by Me. Z. O. PFoster of lakefield Research
Linited, ves lster developed and refined sn the analytical laboratories
of the Induptrial lMinerale Division Department of Mines and Technical
Surveys, Citawvs.

It should be noted that in the {innl calculations of grade made

by Pioneer Consultants linmited, the assays used were thoge returmed




 from this tzproved method.

From the first bulk ssmples, lakefield Research limited

‘obtained concentrates containing 90% - 92% Kyanite by a combination

of Jigging, flotation, and magnetic separation. About 2 tons were

produced and Slatributed to conaumers in the search for msrket outlete.

The Industrial Minerals Divieion of the Department of Mines
and Technical Surveys, Ottewa, initisted a project to discover methods
of recovering kyanite from Canndian ores, and Northern Xyanite Mines
1imited has colisborated by supplying all ore for the vork.

Both vet and dry oredressing flovaheets bave deen developed,
and vork is etili in progress to eetablish the preferred method. Con-
centrates of & quality supericr to any io North Americs have been
obtained at attractive recoveries. The work elso hars indicated that
gurnet of compescial qurlity msy aleo prove to be recoverable.

The Ceraric Enginesrs of the Department have been successful
in developing aud patenting e new procese for atadbliring kyanite con-

centrates, and producing a mullite sgiregate with Refractory propartiee

suparior to any imported kyanite, and the egual of muny syntbetic producta,

Northern Kyanite Mines Limited, oxe colledorasting in teste of this

process under semi - copmeicial copddtious, and wil! have use of tho

{Crown owned) patentsd festures st a nominsl fee.

Ressarch in Marketing:

Freight racas to United SBtetes consuming po.nts vere an sdverse
competitive factor in initial sttempte to 2221 Kyanite concentrates.

Bovever, the superior quality of Canadian concentretes is nov dbringing
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‘ Ef'oftere of premium prices that could provide sufficient incentive
5 rgrvselling concentrates in the U,.8.A.

With the fraight ruten nov prevailiog to Burope, mullite
aguregate produced by the (ttewa procees can compate pricevise vith
present imporis from India end Africa. Agnio on the bagis of sup-
erior gquality, o atrong interget ia developipng in osur Canadian eocurce

of this material,

1958:

Work now being cerried over tnto 1950 consista of the prod-
uction of several hundred pounds of botb concentrate auvd sgaregate
under conditions that can be duplicated in commarciel gpractise. Tnls

materisl should be in the hande of interested consgumars in Europe snd

whe U.8.A. sone time in May . 1958. The reception accorded thie

msterial will spable Jorthern Kyanite Mines limited to agssera the

incentive for initistion of production plans.

Toronto, Gntario M. J. Tamplin
Metallurgical Englaeer

March 19th, 1958
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NORTHERN KYANITE MINES LIMITED
;1 1hc6rporated under the Ontario Comapnies Act

Balance Sheet
December 31, 1957

o ASSETS
" " Mining Properties $750,000.00
7" Deferred Development 71,972.18
Organization Expense 2,265.00
$824,237.18
LIABILITIES
3 Advances from Hoyle Mining Co. Ltd. $ 20,232.18
f Capital:
Authorised 3,500,000 shares at $1 par value
Issued:
Incorporators Shares 5 $ 5.00
For Properties 750,000 $ 750,000.00
For expenses 540,000 $ 540,000.00
1,290,005 $1290,005.00
Less Discount 486,000.00 804,005.00
$824,237.18

DETAILS OF DEFERRED DEVELOPMENT
December 31, 1957

Year 1957

Diamond drilling - 10,199 feet $ -

Core shed -

Bulk sampling and Trucking -
Engineering Fees and Expenses 1,061.88
Ore Testing and Marketing Research 3,223.01

Assaying -

Cost of Transfering claims -

‘ Legal fees -
s Miner's licence and taxes 130.00
: Sundry Expenses 11.15
: Transfer Agent Fees g 250,00
: Patenting 22 claims 5,324.00
: 10,000.04

DUPLICATE COPY
POOR QUALITY ORIGINAL
TO FOLLOW

Total to date

$ 28,388.
681.
8,174.
12,486.
11,947
1,420
1,059
500
893.
311
785
5,324.

86
81
36
08

.90
.00
.30
.00

27

.40
.20

00

71,972.

18
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RORTHERN KYANXTE KINES LIMITED

' Incorpo}ated under the Ontario Companies Act
. Balence Shest
Decembder 31, 1957

ABBETS

B

Mlotng Properties $75C,000.00
Deferred Development 71,972.18
Crganization Expense 2,265.00
$824,237.15
LYABILITIES
Advances from Hoyle Mining Co. ltd. $ 20,232.18
Capital:
Authorized 3,500,000 sharen $1 par veluc
lspucd:
Incorporators Shsres 5 $ £.G0
For Properties 752,000 750,00735.00
For Expsnses __540,000 rzho 200,00
1,596,005 1555%,005.00
Less Discount £86,000.00 804 ,005 .00
$824,237.18
DETAYLS OF DRFFERRED DEVEILOIMIAT
Devember 31, 1957
S Year Total
1957 to_Date
Diamond Drilling - 10,139 fest $ - $ 28,388.86
Core Shed - 681.82
Bulk Sampling and Trucking - 8,&.36
Enginsering Fees and Expenses 1,061.88 12,486.08
Ore Testing and Marketing Rescarch 3,223.01 11,947.90
Assaying - 1,420.00
Cost of Treacferring Claims - 1,059.3%
Legal Fees - 500.00
Miner’'s Liconse and Toxes 130.00 893.27
Sundry Expenses 11.15 311.40
Trensfer Agent Fees 250.00 785.20
Patenting 22 Cloims 5,324,00 2,@.00
' $10,000.04 $71,972.18
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TRIP TO GERMANY
Feb. 14th To 26th, 1059

Investigations re Kyanite
F  1. Magnetic separator tests
| 2. Flotation trials.
3. Conversion of kyanite to mullite.
4. Market investigation.

5. Plant visitation.

H. Maidment
K. Leidhold
: J. J. Mather

DUPLICATE COPY
POOR QUALITY ORIGINAL
TO FOLLOW
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TRIP TO OERMANY
‘Feb, 14th to 26th, 1959

Invostigations re kyanite
Magnetlic separutor tests.
Flotation trials,

Converslon of kyanite to amullite,

F

Market investigzaticns,
5. Plant visltatlon,

He Maldment
K, Leidhold
J. J. Mather
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.agnetic separation of kyanite gneliss from Northern Kyanite
property near Sudbury

A , Various methods, including air tabling and magnetic
separation, had been attempted by American Nepheline Limited in an

- ‘endeavour to make apreliminary and economical separavion of gangue

~ material from the kyanite prior to a flotation process. The apparent
‘capabilities of the Lurgli separator opened another avenue of approach.

I. {a) Test results
Amps Roll R.P.M. Waight Recovery

Low grade (Ist Pass 18 300 78.78

2nd Pass 18 150 69.41
3»d Pass 18 150 66.69
4th Pass. 18 150 65.04
? High Grade Ist pass 19 300 72.60
2nd Pass 19 150 67.27
i 3rd Pass 19 150 65.95
4th Pass 19 150 64.54

Feed rate-Lab machine-~1.1T.P.H
Commercial =-11.0 T.P.H

Feed size - 32 mesh

Examination of the 4th pass non-mags with a microscope indicate
that they consist only of kyanite and quartz.

Separation test with feeds coarser than 32 mesh were nct
successful.

A sink-float separation of the 4th pass high-grade non-

magnetic gave a kynaite concentrate analyzing as follows : ‘?~‘e\’
! 00 AP

Silica 37.64 6 [\
alumina 60.21 “ ?&
Fe2°) 0.47 > 0\“
Ca0 0.42 \CJ '9)
MnO 0.21 Q\o OR W\
Na20 0.08 AY¢ 'O Qo

a: K20 0.15 Q¥ <0

Ti02 0.21 Qo

; L.O.I. 0.70 ?

ﬁ; I. (b) Flotation trials :

The non-mags from the high-grade separator tests were
subjected to preliminary flotation trials at Lurgi. Using 1 rouching
and 2 cleaning stages, the kyanite was readily floated from the qguartz.
Reagents, to rougher cell only, were .5%#/ton oleic acid and Na2Co3 to
maintain a Ph. of 8.

Additional flotation trials will be conducted at Nephton.
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R It may be concluded that considerxable promise exsists for
:v'the economical production of a kyanite concentrate using a combination

“of magnetic separation and flotation processes. Additional work along
this line would appear justifiable.

pr;' I(c) Conversion of kyanite to mullite.

This process was outlined to Dr. Meyer and the assistance
of the Lurgi organiszation solicited.

da Dr. Meyer disclosed that Lurgi had been active in the field
. of production for synthetic mullites, having installed processes
in two separate operations in Germany and consequently were anxious to
initiate an appropriate study.

e To produce a volume stable mullite of sufficiently low
porosity from Canadian kyanite, a simple temperature conversion does
not suffice. After considerable effort at the Departmerc of Minec
in Ottawa the following process, said to achieve the desired result,

: was evolved :

l. mix - 200 mesh kyanite
alumina (max. of

0%)

bo0s (2e] | orer 54 JUPLICATE C.
2. briqueet at 10,000 p.s.i POOR?g‘::Lol?LORlGh\j;._
e R TO FOLLOW

3, fire at 1700°C

The Lurgi pelletizing disc would not be applicable, being
incapable of forming pellets under pressure, however, they are prepared
to test and recommend suitable briquetting equipment. The possibility
that a product having low porosity could be produced, without benefit
of pressure, by refiring will be investigated. Refiring where the
sinter machine is used would be relatively simple.

F For firing, Dr. Meyer selected the sintering machine in
preference to the rotary kiln, although Lurgi makrets both. The
sintering machine is chosen because of lower first costs, lower
operating and maintenance costs, and the greater inherent flexibility.
The extreme temperature requiremetns are met by the use of alloy
pallets and a bedded : rrangement of materials, finished pellecs,

green pellets, and on the top, partially burned material. This
arrangement is accomplished by recirculation. A sinter machine for

60 T.P.D. providing a two hour soak would be approximately 43'0" long
and 2'0" wide.

To conduct proper tests Lurgi would require 1 ton of ground
concentrate. A Lurgi laboratory seperator {(capacity 1 T.P.H.) would
be alomost a requisite to produce sample material in such quantity.
Lurgi would arrange for interested parties to view the tests.

I (d) Market investigations :

@ This irformation was obtained from Mr. Detering of the

v firm of Frank & Schulte in Essen. Previous information had been
gained from this source by Mr. Tamplin through their agents in
Canada, Tennant Union.
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" Frank and Schulte are suppliers of raw material to the

Mr. Detering insisted that the German market would be for
mullite only, and further any such mullite must compete both as to
guality and the price with mullite from Indian Kyanite ($87.00
delivered + $14.00 for calcining).

India, however, is not considered a reliable source,
deliveries have been irregular under a quote system and quality
has not been consistent. An alternative material would be looked
upon with favou.-.

African Sillaminite is being imported in small quantities
at $61.50 per ton, it does not require calcining and the reserves
are known to be at least 1 million tons. The sole disadvantage appears
to the great difficulty in reducing the rock to usable sizes, {(present
method involves heating to 1200°C and water guenching). The sillimanite
assays 75% Al2°3. 2 to 2i% TlO2 and 1i% Fe2°3.

Mr. Detering estimated the present major market tonnages to be:

U. K. 10.000 T.P.Y.
Germany 10,000 T.P.Y,.
Japan 10,000 T.P.Y.
U. S. 40,000 to 50,000 T.P.Y.

The common grain sizes used in Germany are 0 to lmm; 1 to
3mm and 3 to 6mm, 0 to .6 mm being the most used. Any of these could

be crused from a 4" dia. pellet provided angular, sharp particles resulted.

Kenya kyanite was considered not to yield a sufficiently
dense mullite, nor a suitably shaped particle.

A sensible evaluation of the probably market penetration of
our mullite could only be made by providing 10 to 20 tons of
product for distribution to potential customers.

I (e) Plant Visitation,

A visit to the refractory plant at Hettenleidelheim was
made in connection with the program for kyanite.

This plant was of interest for several reasons, one, it
produced high temperature refractories, two, a Lurgi designed sintering
process was employed, and three, it was described as producing synthetic
mullite. Synthetic mullites are known to be making serious inroads into
the business formerly held captive by the kyanite. It was interesting
to note that obviously the term synthetic mullite is applied to a wide
variety of processes and in this case was not probably strictly accurate.

The raw materials, clay(35% to 39% Al12°3-dry basis) high
purity alumina and coke breeze were mixed and burned at 1600°C in a
batch type sintering machine. Fines and unburned mix was screened
from the clinker, the clinker crushed and mixed with fir clay, dry
pressed (5% moisture) into the required shapes and dried by using
waste gases from the tunnel kiln. The dried shapes were then fired
(5 day cyle) in the turnel kiln. The tunnel kiln cross section was
5' X 8' and the length 395', the hot zone (2800°F) was 130' long.

fﬁceramic industry and incidentally expect to include nepheline syenite from !
- Norway by 1961 as one ¢f their imported raw materials.

ke A R e e s




B gThe quality of brick was described as having a P.C.E of

9«and*good for a 2 KG load at 3000°F. The P.C.E quoted, if the
‘basis~is the same, would appear superior to that established for
““the mullite from Canadian kyanite.

IR The process was obviously very simple and the operating
-‘cost extremely low.if the quality is indeed satisfactory, on could
not compete with the metnods contemplated for the conversion of
Canadian kyanite. Frank & Schulte, the raw material agents,
described the brick as inferior and not competitive with brick
~made with mullite from Indian Kyanite.

DUPLICATE COF".
POOR QUALITY ORIGINAL
TO FOLLOW




S Hagnetlo sewntlon ot kyanlte gnelas from Korthorn Kysnlte
ppoperty near Sndbur)'- '»

Va.rloue &et}mda, Includ ing alr tablln,, und sagnetlic separatlon,
had boen attempted by American Nephallna Linited ln an endeavour to make
a preliminary and economlcal separation of gangue material from the kyanite
. prlor to a flotation procoss. The apparent cepebilities of the Lurgi
.. separstor opened another avenue of approach.

I, (a) Test results

Roll Welght
‘m R 1 P, no !hm !:‘:!
lov (lat pass 18 300 78,78
‘ grede {
Ean pans 18 15C 69,41
EBrd pass 18 150 66,69
(4th pass 18 150 65,04
(18t pass 19 0 72,60
high \
grade 2nd pass 13 e 67.27
(354 paos 19 150 65.95

Feod rats -~ Lab machlne - 1,1 T.P.H.
Comrerela)l -~ 15,0 T.P.H.

FYecd slze ~ 32 mesh

Examinution of the 4h pass non-muge with & mlcroicope indicates that
they conalat only of kyanite and quarts.

Separation tests with foeds coarser than 32 mesh were not succeesful.

A sink-float saparation of the 4th pass high-grude non~magnstics gavo
a kyanite concentrate analysing as follows:

%
pilica 3706‘
alunina 60.21
Fop03 0.47
Cal 00&2
¥a0 0,21
Lo flag0 0,08
T X0 0.15
110, 0,21
Lo0o1, 0,70




}->

.1 (b) Flotation trisls,

e The non-mugs from the high-grude separator temts vere -y
subjeoted to preliminary flotatlon trials st Lurgi, Using 1 roughing

and 2 clesning sisges, the kyanlie was resdily floated from the quarte.

‘Reagents, to rougher cell only, were o5#/ton olelc aold and llaQCO; to

malntain a Fh of 8,

Additlonal flotation trials will be condncted at Kephton,

It may be concluded that considersble promise exists for the
S sconomical productlon of a kyanite conceéntrate using a comblnation of
iy magnetlc separation and flotutlcn processes, Addltional work aslong this
line would uppoar justiflable. '

I. {c) Conversicn of kyunite to mulllte,

This process was outllnad to Ur. ¥eyer and the agslstance
of the Lurgi orginization solicited.

Dr. Yeyer disclosed that Lurgl hed besn active in the fleld
of productlon for eynthetic mullites, hiuving inevalled processes in two
soparato operatinns ir Germuny and ccnsequently were anxious to inltlate
an appropriate stucy.

To picduce u voluoe atadble muliite of suffliciently low porosity
from Cenudlan kyan)te, a simple tempcrature converslon does not sufflce,
After considoruble effort at the Depurtuent of Mines in Uttuwn the followlng
process, suld to schleve the desired results, was evolwveds

lo nix - 200 mesh kyanlte
alumina (max, of 20%f)
tenparlng wvater (5%)

P05 (28
2, brlqnett at 10.000 PoBoi,

3. fire at 1700°C

The Lurgl pelletiszing dise would not be applicable, belng
fnoapable of foralng pellets ander pressure, however, they are prepared to
test and recommend sultable briquetting squipment. The poasibility that a
product having low poroesity could be produced, without benefit of pressure,
by refliring willl be investl:ated. Hellring where the sinter muchine is used
would te relatively slmple.

For flring, Dr. Meyer selscted the slnterlng macbine in
praference to the rotary kiln, althovgh Lurgl markets toth, The sintering
machine is chosen tocause of lover flrst coets, lower operating and maintenance
conts, and the greater inherent flexitllity. Thse extrems temperature require-
montes are met by the use of alloy pallets and a bedded arrungement of materlals,
finished pellets, green pellets, and on the top, pertislly burned materlal,
This arrangement {8 accomplished by recirculation. A sinter machlne for
60 T.P.D. providing a two hour soak would be approximatsly 43'0" long and

S




s (o) continued -
3'0. vide,

To oonduct proper tests Lurgi vould require 1 toa of ground
conoentrate, A Lurgl laboratory sepsrator (capacity 1 T.P.H,) would be
alwost & requesits to produce semple materlal in such quentity, Largl
vould arrenge for interested parties to vliew the tests,

I. (4) Markst investigations.

This information wvas obtalned from Mr. Dotering of the firm of
Frank & Schalte in Essen, Prevlicus informstion had been galned from this
souroe by Mr. Tamplin through thelr agents in Canada, Teonant Unlon.

Prank & Schulte are suppllers of rav materials to the oerasic
industry and inoldentally expeot to include nepheline syenite from Norway
by 1961 as one of their imported raw materials,.

Mr. Detering Insisted thst the German market would be for mullite
only, and further any esuck rullite must compete both as to quality and prloe
vith mallite from Indian kyanite ($87,00 delivered ¢+ $14.00 for caleining).

Indla, bowever, 18 not oonsidered & rellabls souroce, deliveries

have been irregular under a quota systea and quality has not been consistent.
An alternative matertal wonld be looked wpon with favor.

African 8illimanite i» belng imported in small quantities at
$61.50 per ton, it does not require osloining snd the reserves are .mown to
be at least 1 million tons, The sole disadvantags appears to be the great
diffioculty in reducing the rock to asable sizes, (present method involves
heating to 1200°C snd water quenching)s The sillimanite assays 75% A1303,
2 to 2 48 T10; and 2% Fey03.

Mr. Detering estimatel the present major market tonnages to be -

U.K. 10,000 T.P.X.

gor:-qy 10,000 T.P.X,
10,000 T.P.1.

vl ;

40,000 to 50,000 7,P.X,

The oommou graln slzes ased In Germany are O to 1 a.m.j3 1 t0 3 mum,
end 3 %0 6 meme) O t0 o6 mom, bolng the most wsed. Any of thess could de

orusbed fron a dia, pellet provided angular, sharp particles resulted,

. Kenys kyanite vas considered not to yleld a sefficlently dense
mallite, nor a suitedly ahapod partlicls,

A sensidble evalustion of the probable market penetration of owr

sallite oconld only be sade Ly providing 10 to 20 tons of product for dlstri-
dbutlon to potential customers.
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", "(Ao) Plant Visitatlon,

A visit o 2 refractory plant at Hettenleidelhoslm vas pade
in comection with the progran for kyanite,

This plant vas of interest for several ressons, ons, it
produced high temperaturs refractories, two, a Lurgl designed sintering
prooess was exzployed, and three, 1t was deesorided as produclng synthetic
millite., Synthetio mmllites are known to be making serious inrosds into
the business formerly held oaptive by the kyanites. It was Interssting to
note that obviously the ters synthetlo mullite is applied to a wide variety
of proceesss and In this case was probebly not strictly accurate.

The rew materlals, olay, (35% to 39% Alp03 - a{cmu), high
purity alumina and coke breese were nlxed and burned .@ 1600°C in a batch

type sintering machine, Filnes and unburned mix were screened from the olinker,
the olinker orushed and mixed with fire clay, dry pressed (5% moisturs) into
the requirod shapes and dried by nsing vaute gases from the tumnel kiln, The
dried shapes vere then fired (5 day cycls) in thc tunnel x1ln, The tomnel
kiln oross sectlon was 59 x 8' and the length 395', the hot sone (2800°F) vas

1o bngo

The qmllggFof btrick wes desorlbed as having s P,C,E, of 39 and good
for a 2 KG load at 3000°%. The P,C,E., quoted, if the basls 1s the same, wonld
appear superior 1o thot established for the sullite from Canadlan Xyanite,

fhe process was obviously very slaple and the operating cost
extremely low, if the quulity is indeed satisfeciory, one could not compete
vith the methods ocontemplated for the conversion of Canadlun kyanite, Frank
& Schulte, the rav materials sgents, described the brick as inferlor and not
coupetitive with brick mads with mulllte from Indian kyanite,
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1 April Bth, 1958
P

41107NWo203 DRYDEN18B1 DRYDEN SO

i

SIXTH FLOOR
360 BAY STREET
TORONTO 1

Dr. J. E. Thomson
Department of Mines
Queen's Park
Toronto

Ontario

Dear Dr. Thomson:

Mr. W, C. Martin of this office tells
me that you would like a summary of the situation on the
Kyanite deposits in Dryden Township, controlled by Hoyle
Mining Company Limited.

I think the report Just prepared for
the Shareholders will contain the information you require.
If not, please let me know, and I will do my best to
furnish it. Actually, on the property, nothing beyond
asgessment drilling has been attempted.

Yours very truly,

NORTHERN KYANITE MINES LIMITED

MIT;etg M. J. Tamplin

encl. Metallurgical Engineer




Apr.10 » 1925.

Mr. MdJo Tamplin,
Metallurgical Fngineer,
Northern Kyanite,ltd.,
360 Bay Strect,

Toronto 1.

Dear Mr., Tamplin:

I want to thank you for sending me a copy
of your report on the kyanitoe deposits of Dryden
townshifo This is just what I wanted. With your
permission, we will reproduce your report in a
geological report on thesc deposits to be published
in 1958 or 1959 by this Department,

The property map accompanying your report
does not show theo location of "Showing C" very clearly.
As vie are going to mark this on our geological map I
want to oe sure ol the corrent location. Mg recollection
from a hasty visit to the property is that Showing C
on your map is the largest arca shown in black south of
the highway. Poagsibly somcone at your office could eall
me, at bm.3-1211,extension 2-1283, and lot me know if
this is correct.

Your help in this natter is mich appreciated,

Sinccrely yours,

Jeite houson
.sat,Provincial Geologist




2200
25 KING STREET WEST
TORONTO }, CANADA

May 16, 1961

Mr. J. E. Thomson,
Department of Mines,
Province of Ontario,
Parliament Bulldings,
Toronto, Ontario.

Dear Mr. Thomson:

Referring to our telephone conversation of yesterday,
we are pleased to enclose & report by Messrs. H. Maicdment,
K. Leidhold and J. J. Mather of their trip to Germany in 1959

of their investigatiomsre kyasnite covering the following sud-
Jects:

1. Magnetic separator tests;

2. TFlotation trials;

3. Conversion of kyanite to mullite;
k. Market investigations;

5. Plant visitation

Yours very truly,

ACC:IB
Enc.
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