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EL 38/97- Aberfoyle HiII- Annual Report

1.0 Introduction

EL 38/97 was granted to Mineral Holdings Australia Pty Ltd on 6th March 1998 for a
maximum of 5 years to 6th March 2003 over an area of 4 sq km at Aberfoyle Hill to
search for bentonitic clay. The EL is adjacent to RLs 8715 and 8723 held by the same
company covering Fosters Marches for alluvial tin (plan 1). The minimum expenditure
commitment is $10,000 over the first two years and the licence is subject to
satisfactory annual reporting.

The target is bentonitic or smectite type clay suitable primarily as a pelletising agent for
the Savage River iron ore mine but a wide range of other industrial uses would be
considered such as in moulding agents, sealants, drilling muds, ceramics, paper, rubber,
paints, water purification and chemical catalysts.

2.0 Previous Exploration

This account is partly derived from 1972 and 1980 reports by P B Nye to Mineral
Holdings.

In 1969, Portland Holdings (yV St C Manson) in the course of exploration for alluvial
tin in the Great Northern Plains, discovered a light green clayey material at bedrock,
between 14 and 15 feet in a back hoe hole ( 63). This was identified using XRD by the
CSIRO (Dr J McAndrew) as bentonite and described as a light brown clay with a waxy
lustre. Material (Sib) from this hole (sample B70/4) was sent to Savage River for
physical property and balling tests and showed promise as a pelletising bonding agent
although it tended to be sticky.

Subsequently, in the first phase of clay exploration (1970), W St C Manson granted an
option to Minefields Exploration NL who put down four percussion holes, one
adjacent to hole 63 and the others up to 200m from it in an area east of the
Ringarooma River adjacent to the disused McGregor tin workings and now in the NE
part of the current EL (plan 2). The drill holes MI-4 were continued for at least 5 feet
into bedrock and up to 18 feet in No!. The upper portions of the bedrock were green,
grey or brown clays including fragments of dolerite in hole MI. Of fifteen samples sent
to Savage River for further testing involving green ball moisture, drop numbers, and
wet and dry compression strength, three (GS 5, 23 and 24) showed promise as a
pelletising agent. Some samples were contaminated by quartz gravels.

In 1971, four back hoe pits were completed by W St C Manson, two (B IA and B 1B)
being adjacent to hole 63, one of which exposed the greenish bedrock, a third (B2)
being 120m to the south and not being bottomed at 20 feet and the fourth (B3), 300m
to the south (not on Plan 2, as unable to find plotted position), encountering the
greenish material at 17.8 feet. Savage River carried out tests on samples probably from
pits B 1A and B 1B and found the result on the latter to be comparable to Wyoming
bentonite. Sodium modification also improved the swelling properties and dry strength.
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Then in 1979, in the second phase of exploration, under a joint venture between
Mineral Holdings and Preussag over EL 19/77, an alluvial tin hole 24, in the Dry Gut
area, west of the Ringarooma River (plan 2), returned a brown plastic clay. The hole
was drilled to 30 feet, with 8 feet of sand overlying 17 feet of brown, black and blue
clay over weathered to fresh dolerite. Material from this hole, submitted to the CSIRO,
was studied (Hamilton and Li) by XRD, XRF, and differential thermal and
thermogravimetric methods revealing that the clay was an expandable smectite of
beidellite rather than montmorillonite type. Associated minerals were quartz, v.ith
traces offeldspar, cristobaJite and possibly pyroxene.

This prompted the sinking of eleven test pits by Mineral Holdings (1979) in the Dry
Gut area (plan 2) which is now in the SW part of the current EL which recorded 6-12
feet of clay under 2-8 feet of sand. Each hole bottomed in clay at the limit of the back
hoe's reach.

Some samples were sent to various companies for testing but the geological logs, the
precise specimen descriptions and their detailed positions are not recorded. Steetley
tested samples to a maximum depth of 3m and indicated an inferior grade ofbentonite.
Baroid Petroleum Services found that only a small percentage of the samples had
bentonite and that the majority was halloysite and quartz. Engelhard's tests showed
that the clay consisted of39% bentonite and up to 33% free silica and that the material
was beidellite ( a Mg-rich montmorillonite). Romud Pty Ltd evaluated the clay from
pits 4 and 5 and reported the bentonite content as 39%. Cudgen RZ Limited regarded
bentonite sample 6 (pit 6?) as closest to Wyoming grade clay. The Tasmanian
Department ofAgriculture measured four samples from near surface sites and
indicated two samples as mainly montmorillonite and some kaolinite and the remainder
as mainly kaolin with some illite and traces of montmorillonite.

The third phase began in 1984 when CRA and Mineral Holdings, in joint venture,
developed fourteen shallow auger holes in the Dry Gut area (positions unknov.n) and
sent samples of clay to AMDEL for testing. CRA concluded that the clay was of
variable character and up to 50% was bentonitic. The clay deposit was derived from
the weathering of underlying dolerite giving iron and magnesium -rich bentonites and it
passed up into transported sandy clays.

3.0 Current Exploration

Previous exploration has suggested that clay extends under cover over at least a square
kilometre and that in places the thickness approaches at least 4m thick under
overburden ofup to 3m of sand. Testing by various companies has shown that the type
of clay and its quality is variable but that some is bentonitic and suitable as a pelletising
agent.

The regional geology of the area is shown in Figure 1 as mapped by Mineral Resources
Tasmania (Boobyalla map sheet- 8416S(24)}. Dolerite (Jdl) is exposed on both banks
of the Ringarooma River, particularly on the west side of Aberfoyle Hill, in the old Dry
Gut tin workings and is inferred to underlie the flat plain running west from these
workings. To the south, Devonian-Carboniferous granite (Dbag) occupies a low range
of hills. A veneer of Tertiary sediments (Ts)- sands, gravels and c1ays- obscures the
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5'12008
solid bedrock of the southern part of the licence and gives way to Quaternary sands to
the north. Alluvial tin deposits have been exploited in these sediments in the Aberfoyle
and McGregor workings in the east and in the Dry Gut workings in the west. Clay has
been developed on the dolerite presumably mainly in the Tertiary and has been
preserved from erosion probably by subsidence on normal faults defining the landward
part of the Boobyalla Basin.

A fourth phase of investigation was considered necessary to determine the geology of
the clay deposit, the quantity of the better grades and compositions of the bentonitic
clays and to provide a range of quality samples of known location and of at least 3kg in
size for testing.

A drilling program to achieve the above objectives was carried out from 8th to 11 th
March in the Dry Gut area in the SW of the current licence. All permissions were
received from the Mineral Resources Tasmania, and through that Department, the land
managing agencies and the grazing leasee, the Rushy Lagoon Station. The status of the
land is Crown Land- Deferred Forest Land and is part of a Ramsar Site (for water bird
protection).

The program consisted of 10 holes with an aggregate depth of 76m. The position of
the holes were as close as possible to the inferred location of the pits of the back hoe
campaign except that the old tin workings were avoided (plan 3). The drilling was
carried out by KMR Drilling Pty Ltd ofRichmond, Tasmania. No earthworks for
access or sumps were required.

The planned drilling technique was hollow augers with the capture of an undisturbed
3.S inch diameter core contained in a wireline retrieved barrel to give good quality clay
samples, uncontaminated and of sufficient size for industrial testing (+ 3kg). Troubles
associated with the operation of the new wireline system caused substantial core loss in
the first four holes. These were being largely overcome when further difficulties were
experienced when the barrel jammed in the auger string as the holes got deeper than
Sm due to insufficient tolerance particularly where the augers were dented. A second
technique was then tried with the clay core being collected within the augers in a split
tube but was discontinued when the metal cutters were destroyed on the bedrock of
the fourth hole. From hole S onwards, a solid auger string was used for drilling with
samples being grabbed from the spirals on withdrawal of the lead auger. This gave less
satisfactory results than core sampling considering the potential for contamination of
the clay but was thought to be good enough for the scout drilling program to continue.
The samples were logged and stored in sealed plastic bags to allow moisture retention
in the clay.

The holes were progressed to the full length of the drill string (l2.Sm, hole 5) or until
refusal (the normal case) on the bedrock which took place between 2 to 12m. The
holes were then sealed and the land surface restored and rehabilitated.

5
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4.0 Results

The results from the drilling are summarised in Table I and the logs of the holes and
the sampling scheme are contained in the Appendix.

The clays have a range of colours - brown, grey, yellow, blue, green, white, black and
red (in order ofincidence)- and textures - waxy, plastic and sticky.

Table 1

Hole No Clay (m) Overburden (m) Description

I 3 brown grey clays

2 4.2 2 yellow, grey and brown clays

3 2.75 15 brown plastic and grey sticky
clays

4 0.75 I yellow and brown clays

5 10.5 2 grey and yellow (blue) clays

6 10.1 2 brown, grey and white clays

7 5.7 2 green, brown and blue clays

8 9.9 0.3 grey, brown and blue clays

9 6 1 brown clays

10 7 yellow, brown and red clays

5.0 Interpretation

The scout drilling program has confirmed a clay deposit over an area ofO.25sq km
based on 10 drill holes ranging from 100 to 250m apart.

The clay is from 0.75 to +1O.5m thick, averaging 6m and occurs under a sandy
overburden from I to 2m thick. This gives an inferred geological in situ resource of 1.5
million cu m or 2.8 million tonnes (assuming an SG factor of 1.86 and rounding) of
mixed clays.

The thickest section of clay is on a 20m high ridge covered by the two northern most
holes 5 and 6 which show a 10m thickness of grey, yellow and brown, plastic to sticky
clay over an area of about 200m by 100m inferring approximately 200,000 cu m or
372,000 tonnes. At an annual production of say 15,000 tonnes per annum, this would
give about 25 years supply.

6
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This ridge runs off the licence and if the clay proves to be worthwhile pursuing then
the next square kilometre to the west should be added to the licence.

The overburden is commonly I-2m thick offine grained, grey sand passing into brown,
sandy clay locally called "coffee rock". Occasional small patches of coarse, siliceous
(silcrete?) gravels and cobbles, possibly of Tertiary age, exposed on small knolls on the
flat plain towards the old tin workings, did not prove to be widespread and were not
encountered in the drilling.

The clays commonly overlie and are derived from a Jurassic doleritic bedrock or more
rarely a possible metasediment (Mathinna 1) bedrock for three of the southern holes (1,
9 and 10).

6.0 Future Program

Ten composite samples of clays (each sample + 3kg) have been sent for industrial
testing to Sud-Chemie A G, Munich, Germany and Australian Bulk Minerals, Burnie
(Appendix).

Fourteen specific clay samples have been sent for clay identification to Amdel Ltd,
Adelaide (Appendix) comprising thirteen from the drilling and one from surface
sampling of clay derived from dolerite exposed in the old Dry Gut workings.

Ifthe results of these investigations are positive, consideration will be given to further
drilling to measure a resource and possible bulk sampling to prove up an industrial use
for the clay.

7.0 Conclusions

The current drilling program has confirmed the presence of a clay deposit averaging
6m thick under a sandy overburden I-2m thick stretching from the old tin workings of
the Dry Gut area, adjacent to the Ringarooma River, under the flat plain to the west

This gives an inferred in situ resource of approximately 2.8 million tonnes of clay. The
variety of colours and textures seen in the samples suggests that the deposit contains a
range of clay types.

Previous industrial and scientific testing of clay from the area of the licence indicates
that swelling smectite types are present some comparable to Wyoming bentonite,
others with inferior properties. Other clay types suggested by testing are kaolinite,
halloysite and illite.

Smectites clays include montmorillonite and beidellite, the main constituents of
bentonite clay deposits. In the most exhaustive scientific test to date, CSIRO identified
one sample of clay from the area as beidellite.

Tests currently being run by Sud-Chemie A G, Australian Bulk Minerals and Amdel
will go far to determining the value and possible end uses for this clay deposit

7
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Logs of auger drill holes DGH 1-10

Sample information

Description and location of composite samples for Sud-Chemie A G,
Australian Bulk Minerals and Amdel

Previous industrial and scientific evaluation tests for clay 1970-1982

8



MINERAL HOLDINGS PTV LTD GEOLOGICAL RECORD
1I0LE tiD_ -n b. \1 T ~7h.fil~ I CfCj
REF_No_r-t-Ja/C]+. SIIFfTNu-Lol I

= _ 0011111 G"'llllIc
~ ~ ~
8 (:3.2 jllli III!I

Sa"'lIl" Nil
1)01"11 11111

I'wp·1l

(h'?~~,", ~ \11 LL - 'bP- '-f 6----,,- PA.Il1P':<.r
&'AM.P~ Pkp\" NO Pl4l- OESUlIPTIDtI ~(..I.Q"'''' ,4.-.-.c.Elt ~ILC 1I1l.,L......"'<;.

0- I ""' ;_ h~~o~ 1 oq: -~-.l--S\-ti- " I c.",.o......----'---'--- _

I-~.-~"--;- b"~:,,.....~~-~~!o/ w.A ~ _"""- q.t~ __ v~-;I...Lu..,t, ('5'"o1~c..o, ... (wL

f- -0

11M
~ -

; \~~; ;--': _~.5 ~
~~ .1 • • r

~LoI4 .......

.

o-c ,

001-

003

------._-_.- ---------- -------------------1

-------

.-~---------- -------------1

---------------------------

--------- ----------------

----------_·_-----~-------I

-_. - ----------

._-----------------_..-._--

-----_.- ---- ------

----------------

----_._----------------------

----- ----------
--- ----.----------------

----------------

------------ --------------
1----- --- ----- ------------.-

1-----------

.

f- .

--
- -
.:. -
---
- --
-

- --

1---------------- ----------- .. ------.-- -- ----- ------- ---

LJL...I~=__..:.-l--___l_____.t==========::.========___=-::.==.::.=-:::-==::::::=-.:..::---=-======-====--- ----



MINERAL HOLDINGS PTV LTU 572014 OIlILL GEOLOGICAL RECOIlIJ
11m Hlu_ "1) c; H 2 g I~I ,4.1Cd ( <19
nff No_ S-- '?f!/_9r sIIrrr Nil ~ i III~

~ _ nHfllh £I1i1IHllr
2? ell V)

8 _l.r, 11111 Illq

-0

: 1""'-

",t.. -r -'
lJ'!~ lfi 11:x'"
:./!/ ~-:I!.s \M

~-- -;1 ~.l;)""

.~~~' 5 ·c,,­

~\:' -; J~ S' K",
I- -" ".:10 ....

SiUlljlli! Nil.

11"1"11 Ilid
PU'II'1l

oc::, ~

OCt

00<6

001
0\0

C\\
~\ J-

1---- --- ----- .-------- ----- - -------- -._- --------------

f- -

-_.- -----
--- --_._-- - - -_.-.- ._-- - -

1--------------_· -- ----------
1---------------- -.----------

--- ----- --- ----. ---

----------------

---------------

-
-------_._--- ----- -----------
1---- --- ----------- -- -- - -- -- - .

1---- ---------- --.- ------.---.- --------------

_. - - -- - --- ------ - ----- --- - ---- -- -------- -----

- 1------------ ----- ---- --- ---- ---- -- ------------------'---'---'-_---'-__.1.- .1.-______________ _ _



11011 tlu, !) '-H 3 9 Ih1;lerl/~
MINERAL 1I0LDINGS PTY LTIJ 572015 OnlLL GEOLOGICAL HECORO

6-'~/9'L SIUfl rlll J_. III '. _1 .._Rff No .

~
n

°"111" r."'I~IIt:
5:1II1f11" Nil

~ l. \, '\:l'-vJj fj~
(J"IJI" 111I1 III S11111'lIIlrJ ,kL\C..512.. ec.LC 'M., L-L \ \JG-

<J- 11111 11111 1'11*'11

C ()-I'~'-" $'0.._.......\ -i 16(. C'11;.., ~~,:\~ )
C,~

-. . -1-'-- -_. - _ ..- ._.

\,5"" -- - -- . ----- .' . --- -- - ..
-·

rU~~i lS - /.:K~ ,r;;..\~~ =~T9S~~_cl~--
-

C\ '+ ..
'" . :l'l-s....

;-.
~.<"- 01 S" J'1f--1~)~ 'WO·"f.1 '1~ ..~~~' c:J¥--r.Li\.-l' 1. 6."-<. I~- .'. ' ,"

~ i[fiIL..·lS"'" O(("Drr l·S- 4-'.'l~ ...... 9'-.--'1' ~~ jr,-J-...., d~~. o......h,vL __~ ;;;,-1,)
·I~ ...... CI'i/ 0\ -:}- t .•,R.;"li\J: )~ ~'=--' 1.......~_ <:..l~.,~ ~l ~ 0.......«'-' _ ~'-< 'a.o.. ,

~
4-. 'l~ -5"\000, ~ Q..u·:,:,~' J~ ..1..~~~'1J (vd ..~v'''..''/~ )

&~ - '""~~ J7 p~ .... c( I W ..... ~ .~...t w-..k~ .~ -
·

. . - - -_._~

·
·

__~...;.,""... r__~ • 1)V... ........~F~~~~~Zh;J. ir--t 1~ di.r.r<; q~s.. j·Kv.....
~ - .

. (r.s-4-·trul---- -----_. ..

· ------ -- -- -----_ .._- .- ------_. .

.- ---- . .. -- ----_.. -
~ .

.0 ••____- ___ .. - -_.. --- -_. - --- .. --
·

-_.- - - - _ .. -- -- - --.__ ..__._.

· -- ----- -- .. - -- .- ---- 0 ________•• _____

f- -
- . ._--- ------ ------- . - .- .. .. --

· .. --- --_. . ._--
. .. 0 . -_.-.- ------ --_.- 0 -

f- - .. -- .._-- ._-- • 0

_. _. -- .._--

- . ....

f- .. - ._-- - ------ -- . ..
._-- -



---:u ~\1-4- q=tE,fvI~ /991101 [ tlu
MINERAL HOLDINGS PTV LTII 572016 0I1lLL GEOLOGICAL luana orr Nfl Et. _~1?{9-:L slim Nfl .L f11 ~I

'" O'pl" GlillJIIIC
SiUllllh! Nil.

IILSClUPTlurJ I-h)L\..<:!W kt-\~-=il.. (\ll-C '011..1L\.· ,t\J f-
_.

fhrl"" 11111• >
~: ~.5 r' ~ (;) 11111 11111 PlIlP'1I

C C - L~~--~ --~'0=1 1'.<...-- ,.'Dlq .._--- . __._-_.
I......

~-- .
. ._.

~'-'- ......r.~1 ,-\.~
.

'11t1l~IkK... 0:3..0 \,.....
J:tr~ L'i'~" c;. '''''--I s.....,

I ,-,,"clC·.l.. , !.'K - 1."-.. ) b ............. N:.R..,......H ...l ~ ')1Y"Ul
: .2,...- Go" ~\"\ r~ .1 Ib~~ 1'~-.\

-
-:-_~~ \; ..-

-_.- ..__... -- - -
(I (.¥.... )

- -
\hA>'""--' c:::.. \ CLf. r () .--:;. f; v.J-

-

~.-.......~~(q_.~ \ I '-".0.3 ~J -- .
'1£t - -

-
. -- +._- ••-

· _.__ ..---- ._- _..._-
._~- ._-

· - . ----- - .- - -- ----_.-- ---t- -
-- ------ -- ----_ .. _- ---- -- ----- ...

- .. . _...- _._._.-- ---- ._-----· ._. . ---
·

.. - - ."- - _. - -' --- -· -- -"- -- .
t- -

.
..-._- - ------ .._--- -'--'--

.. _. ... ---- --
- -

--- - _.- --
t- -

._--_._--- --- .. -.. ._~---- - . --_.- -- .. -_._- -- --
-- ----- - ---- --'--- _.. -- -_.__. -- -

.
....._- -- - ----- -_. --- -· ._-- "- " .. - .. -

.__ .. _.__.--_._. _. . --_.
- - . -- ---- --- -

- _._.- -------- ----- .- ---.--- --
t- - _. . --

. - .- -_._-_._- . - ..•

- ._-_. -- ._.

_.. _.t- - -



.-._-- -_._------

-------------

5'c<-- 'D .k'- G-...~ 'i) A ll...l.- ,\J <;.. ""'
~+--p .....~ I';'LM'\ rp,t,tt..'" ~ -(2·.f

III Sfllll' III1tJ
o-S .........

---------_.. -------------

-_._------._- .._------------

.--- _._----- --------------
--- -- --- --- ._- - - --------------

----- ._--- --- -- .. -------------

._- -_._-- ----- _._------------

_._---,---- -- - ------ --------------------
1c .- \ \ ~~) "--' <...J:t;)~

1---- ..--------.-.- ----------
~~__~r:-__~"-,........ L£l!:: \" G-

S;tlllllhl Nil
111'1 1111 11111

1'11'11'11

01..2­

02...':>

O'Ly­

()L S­
~1..G

01..1'"

61. ~

Ol.q
010

O?:> I
~'~ ~

011

£llillltlll:

11111

I"""

f- 0

"" :' 1l1!1'11t
~ ·".n
.8 /d'J IIIII

11011 lit, _ ~ ~,-\ s- _~IH'+"Ie.,~J2t'?_,-_
MINERAL HOLDINGS PTV LTII 5'72017 OI1ILL GEOLOGICAL HLCOI1I1 c.. .~ Ia I J

I-~-,----.,.---r----.....-------------- ~R~fF~~.~lo_C-L-=::..:.)~g~-l:.~-'=1=::::....:s~lIf~rT~N~1I..:._=--L.-=~II~f---======-_1

1-----·_----_·_-- .----- ---- .-. _.-- ----..-----.-------

Ll-.tf-__l-_.-l. ---l===-..:.:---=--=-:::.-..=-=-..='-:::.-.::."-==..:..~...=-=:::.........:...~'=---"_--_-__--_-_.._- ...: -----.------. ----.--



MINERAL 1I0LDlNGS PTY LTD 5'7 2018 DniLL GEOLOGICAL n[COnn
lIU1f tlo. . D (;,-\ b 10 IhAvt c:\-{ 1'19
RfF No ~J8~ slim N" -, I of 1\

I- 'C

1\M.

- 1.2'"~
i ii·If, ~'-

.~. ~

1-. ,. : ll, "".
... .

>

:: -I ,,~

:~. :
I:· r- ,·11-.......
- .;.

r- -

Sa,,,!,I,, N"
11"1'111 I"d

PII'pOIl

O'~ 5"

U3"
OT}

OJ!?

019
Ot+O

Ot,*1

041­

°4'1

OLi.'t

eu.. 'f'
04-\.0
,
("~\1

() -\--- ·r-·~9~c.,-~. -... -- - -- -- ----,,------

~1.~,"" j b..~~_ [~.L~ cJ7 -=-ZkIb -~1l..l<'~ [v;I~J,---__
1. -1';;'- . -j;~~l;: \;}Vt\.....;. Co\C4.----- --. ---
I~--- --I' -<; - - -f-.----------_.- ---- - --.---
1-~_~, ~~ ~~ ..J~::;~ pl<L!t ~=-~ I~.~==-- ~.._-__ --~ =-~- _
~-=5' ':: _~_-J~ \\~.~ -r (~~_~_c- ~~=_ ==-~__= -- _
s:::- Co '-'; <.'-::rl_C, he.~ _.__ _ _._ __ _ . _

"-1: ;;.....~}.-~!~-'=1&.I(~-=~~.~Z\(,*--. __ ==~~-_'_-_- -_~==========
J-'::"~ L-. -; - -'1-~I~-~~ ,,-~ I~r- - .._- -
~- Cl~ ·~--t.'bK.Jnll~ ~L~t;. ..·-cJc:.i--=~. _.:.---- -_-". .~====
~~~-jJ~-Q~ Q~~ '=-\~ - .. ------ -----

\0 - \\.5'--:-',-~~-~~=--c-i9-......~-------=--=-·=-----~------_· _
\\.'5' - 11. 1\0-0.; l+t c~t'->:'-, c I~r . 1

-~H- - _~o-L,lL. Iq~~..t ~ ..,~ ~...ll - ,,~-_\;:~=!..J;]:~~ . 1

S\_..'-'~~~: b:",,-,vI I 1'--:' (-of r..Lt, U0:f- r- "0· (1M (1-: 1:1.~
--- ------------_. ------- --_·------1

'---'-----1.1--__-'--_--L. -'- ~=-.=.==-====.....:.=~.. _----- ----:-_- _- ---



.----- -- ---_."._--

.. --_.- .- ---

1I0LE tlo.; ...,. .,

AFf NlI. 8L J'~ !:li_ slim till ---.-L 01

---._.-

\lISCIlIP1IDrI

GEOLOGICAL RECORD57201 ~RILL

s - <e ---_~~-~1h~ .....-, t(Gt-&' L e-\c4--__.__ __ _...._". _
b -1- ~;_ J.~_h'-,,=,,== L(~ .__ . __.

1--1-'1-~.;~~--~~ cJ~ ~;.,l of:;TZ"':G:-~_.. _

~\L~~~~ ~ r'V-\~j--L.~~-CR~ - kbA"JIL 1

c- L~~) Cl~ [o.-.tI.. '' . _

·_-----------1
J - 1. ~~~~~. \< Qv-v..( J~ .C;" <:-1~'__

~- :?~~; tlC~~ ~~'=f I~(;.".L"c:-L¥__- -------------

~-=i~j-~~~E~~~~?~~==:.,,--.-----------

1---·----------_·-

SalllplH Nil
IIcllilt (Ill\

P\I~II'1\

o
O~1­

~L+~

Ol-\-g

oS-c
\'o:-.fi-~=--f

051

DS;Z
,

,~ as'3

¥=======!:==. c:S'"lf
r} ....... l?e\-\

MINERAL JlOLDlNGS PTY LTD



MINERAL HOLDINGS PTV LTJ) 572020 DRILL GEOLOGICAL REC0I1D
1I00Hlu. ~ 6-\ SC II Ih4-4eti I qCj
REUn. t3", Jg-l- C'Ll:- SlifFI N'" \ ", J

'" _ Oellill Glill~"t:
~ w....,
8 cJ~ 11111 III!!

SlIlIIpl!! Nil
0011111 111I1

1'11:11'11

I- :0
r~' 'It __

- ~,; l: .7~,

~Jf,~ . ~ !,~
'1;1 "':',l i

1 ":It.."",
, -.,;

~~ .~ t I:IN..

'.';/ -,: b'-\

Pi jl1-w.
I~S_Ic=--__·, G- -' 0-~~
l:-"1~- "'s (;..~~
-~--j-~

r-? ~_~) (-J' o-~----~:J,.

--------- ---------------

-- ----- -------A---------

~~--=--~~--ot()(~-...,..tA-~-RL~--S--.------

..-
I- '

Ol::1

Cl:: L}­
(e .1..... C'"b\-I

'1.5-\~~l-'::.....j ~~ \NO~_Q;.1:C(-~'i=. _

~\A'-~~ t" ~~L.4J L..:I: ~ --f~ _

---------- '- . ----------------
---- --- ,- --- ---- -- ---- ----------
1--- -.----------,--- ---- - ---- -,- ----- --------1

-'- --------- -_.. --- --------------1



IlLSllllPliON

C-\-'""':~'J-~+-~~ ----. -----------
.L::.J,.~ ;~ _~~-lt~ \~... '- tl-~~sJ~l~y=y_j=-'_)L _

?- - 3--:- _; --=.~-I;h:;::~-.S: \~r- --·-----------1

~-14----.~ ~-e....--.;'~ \h~,-", <-l~ (oRe... co . ~ J-.e... ...:.t.J
~-5 ...... · C'iv.._~ b,-"-,, ~<;-W~ c:..(o-..v(U'<:<.".l!...cJ ......"",-J ~\S-fc--':__ o·~bl:>-.r-cc. t~c:.,,-:_d.ol~, ~L_!L,fq~._n/..~:!:o.'''1-q~l.,)t--- _

~-1- ;__ ~ c:l~~ (~"- ~r ....-..b:::..Ef~-:"~t;. ~, ~L...:=t-,,~o.;?t-:'j'e,..),-- _

G;'-! =..:;: Jj:r~ CI:~J..~~; ~c ~~':::0w~ h- p-v~~.(.

-0

1'-.

r; 72021 DRILL 1I0lE/lo_ 'I) '-\-t '-I \ I ,h .....1~H \ c/',/
MINERAL JlOLDlNGS PTY LTJ) v GEOLOGICAL RECORO r;.. O?q I C1'1 'I I

~...,.---r-_---,-__..--- -r- ~nf~f~NII----=C1-==.}=,o.t::,_-'....I:-~~SI~lff~TN~II-=--'-===-~III-===~==~:
$;1I111~" Nil
U"i'lh 111I1

PllIp'lI

----------------------1

1---- --- ---------

----- --------------

---------
--------- -- -------- -----_._----
------- - ._--_. _. ------ _._-

f- - ---- ----- --------
----- -- - --------
----- - .. -_.__._. ---------

1-----------_·_- --.------- ._- ---- -------_.._---
-----_._-- ----------------

f- .. 1-------------_._-- ------_._--- - .- -_._.. ----------
1---------------.- --.------..-- .------ ---------.-.-.

- -- .._----- -- ---._-------

L.L-tl-__.L"_J --.l=====-=========__-----------.--.-.-------.-----



•
-1) ~ \-\ \0 II Ih+.n C~ I q 9 !

GEOLOGICAL RECOIlU 1I01f '10.MINERAL 1I0LDlNGS PTY LTU 572022 DRILL E.L ~ ~/_<1± SllfFl Nil ' \ \11fF Nil III .
J

~ <.- Or.plh G'"'~IIr.
S"mlilr. No

l§ "'~
Or.lllh Iml ~-Qi.- ,~ A"'-' C.:;..1- \) J...\ \....\,- ~-J ~ IlLSCllII'lIfl1J

00 Iml I"J P",p'oL>_

- -0 a - L"'-- ~__~_S ,,-,al "1-&-'-:-"~ ~ fj:__c:r~012- -
· , \w. I----- ,- --l--~-' (0 \-~ .... )J - 1-_~_; ~t.:l\~~"="=ti--. C"t3 c.l~__~__1J .~-

· .

.da....~-eu1J f; 1~'--- .' 6J~ ri k~"'.1~~r· 3 ...... 0'11t 1.-3~ , d~ t<'-v- --,<. i 1-...3, -1--
~. ;;

1\4.'- 01"5"" 1-4'-' ~ ~~(Ao..k;: \l:~"--,, ~ ~.t d~:UFi.. i- cl~(d ~"F)
fi f'~lISv.... en ~-s-........ 'I~n "-'4\Q-,~· L c...(5:'-f (A .........~..t~L ....--k ~'i.1'
:,; Ort- (tv::1 t;. ~J ( '-'-' fL t-", r....t...:- ....J ? ).;',J t ..... 5" -10-- .

\)V~~ cJ~ C:,..~t ..~4: I
~d 61f {.,-1~__~ c~ o.bQ'-'~~ ;l.iJ ,11.... .

t~i/ I< 5 - ,

,f;.' ~ ...... ~Yi 1- - ~-- _+-~---J ('.ho~ . _. .

~\-\
.©\-L.' _--Y4_'-1-.J'(~ht~.:i ;_~~'~~~.s>-Sw~-~ k\l\'!l.:~L---

. - _.
f- -
- I ,--',--,~,~~_:;1)...,0------. c'-A ",~J e:-I O=j.r l~n~~~)
·

f- · ._---

- .-._-

..

f- - - --

·
·

- · - -

l- ·
. .



..

SAMPINFOXLS

C/o

I I I

iVIINERAL HOLDINGS - SA.MPLE INFORi"L\TION

01'2... I

t"'n. 11'>~? I 0 I ,<..... I I ~~
I F-.; LL I tc I ISo I :1, -:;s hi" I I "1">.1 ~ I II I "1'1S I :1·sa Ill' ogi., IOxS A C)f{J: ..

Olt:-- I \. ,,,·sa I Lt.·2.5'"Ix I A
~ ... ....

(\/'1- I II 0, I II I 1 ".
~1<L I \ , IL '1S- I ~'QcI I «

I I I I I.

k
,.,.

=ab I " J I I ;l I I I I

CI'::>:r-1 \.l I ~ I .1 .r.> 1)'-1 I A 'C 8" II

~ I " I 'J.~ I .~-50 flr I "

~ I h : .f,·"$"o : 1+-- 1S- i c~o: 6<.<1 ., i
010 ! I, I 4.·1~ I .( 'al" I I, I

I Olt I I' I r,c I s::rs= I)' I IA· OS-] " Is)

-I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I



,.

"

"

8-11 ! cO; / Cfi I

f~

I " . f; ')t ii'
,Ie: i '"
I q IY! I I lIo

I 4- ix' \ I 1-+ ()C{~ ~

I I"", I I I .,,-t I

I ~ I I I ,.

I X' I ~C'1fc I r.1"F I '

I t:)C I I ~

1']<...1 I I ..

I +-- I I I "

I '1 I I I _,

! i

{
DI

C I I t..... I

90s ! Ic·;lF I

57 202 4 S.>MP!NF-:HlS

i C-f

i fa

I g-
I '+

I s--
I 4.

I ~

I ~

I h

l\-ITh'ERli. HOLDINGS - SAMPLE INFOR."IATION

I I

€lO I "

C'1- f ! \,

f'7i.. r "f". 'Z+ I ..
I (\~ I "

n~1 "
Nlfll '.
0w.1 I "
f"It I ') I "
f117 I '.
Cll.~1 \ .
a~1 "

, I

flU-<; I , I 2 I :5 i I I \, ' I
"SO I " I 1 14- 1 1'If I I A 099 , I
~I I " I Go ,S- I I I , I,
c5~1 I s- ic c./crO I c~rcr I , I'"I oSl! " i G I -:r )( I I ~ I

,
C%i ! I i ;Z I I '"

jI " I I

(';.)'1- I 4 I 1... I 3 1)(1. .l.tCJ I 1.1'0:~ I " !
c3g I ~, I .3 I 4- Il( I I alD/ " I
(\<9 i \ , i 4 ! S- i,,- I ! I. 'i{)~ , I, , ,
Cbc I " I s- I f 1)( ~'1& I '10<' I , I

I Cf-.I I " I I. I -I- 1)(' I I IJ I
I

C~'LI I, I r 5 I I ! '. I
,

I

:_~c...=y..t:..:b,,--,-I--:.:..."_.l--(~I ~~-!1-!1L<52~,f!....-!.------!----!-----_..__-i
i I I

-.
•••
I
I

•
I
I

•
I
I
I
I
I
I
I

•
I
I

•



,.
••
I
I
I

•
I
I
I
I
I

••
I
I
I
I
I
I

•

5'7202J
S;'MFINFO.xLS

;\-IINERAL HOLDINGS - SA...'\iIPLE INFOfu\L-\TION

s.:J.AP!.E SAMPLED

FlQOJE·:7 NAME P~OS;:EC7 NAME T'YP: 8Y SAMP!..: QAT'E

.m:':;~, "- .I-h I.L : 1>(2.'-/ (~- !~ G..:5<:\ ")-11 J7])! 'C(- it .. a3 ,99 i

"
I O-.K" I '" I 1 I 4'-1 I I I u I

c-:rt:: I I, I 4- I ~ ....... I I I \.j I
071-\ ,I I :) I 0,-, \ I \ "'" I
t--:::;<} I ;. I r- i ...J..o.- I I I - I
C)"¥f I ... I -:~ I ~ ..... I I I ~ \

I

~--



I
I 5 '/202G

I
COMPOSITE CLAY SAMPLES FROM ABERFOYLE HILL
FOR TESTING BY SUD CHEMIE

SAMPLE NO HOLE ID FROM (m) TO (m) STATUS COMMENTS

I SC 080 DGH 2 2 2.75 CORE waxy yellow grey clay
4kg 2.75 3.5 grey brown clay

I
4.25 5 as above

5 5.75 waxy chocolate brawn clay

SC 086 DGH 3 1.5 2.75 CORE dark brawn plastic clay

I 3.25kg 2.75 3.5 waxy greeny brown clay
3.5 4.25 greeny grey sticky clay

I SC 088 DGH 5 2 2.75 CORE brawny grey plastic clay
4.75kg 2.75 3.5 yellow clay

3.5 4.25 yellow white clay
4.25 5 grey yellow plastic clay

I SC 094 DGH 5 5 6 AUGER grey yellow sticky clay
4kg 6 7 as above

I 7 8 as above
8 9 as above
9 10 as above

I
10 11 as above

SC096 DGH6 3 4 AUGER tan grey to white plastic clay
5kg 5 6 yellow grey plastic clay

I 8 9 light brawn plastic clay
10 11.5 Iigh1 brawn clay

I
SC 100 DGH 7 3 4 AUGER tan brown plastic clay
4kg 5 6 brawn plastic clay

6 7 blue clay

I SC 902 DGH8 2 3 AUGER sticky grey blue clay
3.5kg 3 4 sticky brawn grey clay

I
SC 906 DGH 8 4 5 AUGER sticky coffee brawn clay
5.25kg 5 6 as above

6 7 as above

I SC 908 DGH 1 1 2.5 CORE brawny grey clay
4.75kg 2.5 4 as above

4 4.5 brawn clay

I SC 912 DGH 9 1 2 AUGER yellow brown plastic clay
4.75kg 2 3 coffee brawn clay

I
3 4 orange brawn clay
4 5 crumbly brawn clay
5 6 as above

I
I
I

•
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I
COMPOSITE CLAY SAMPLES FROM ABERFOYLE HILL
FOR TESTING BY AUSTRALIAN BULK MINERALS

SAMPLE NO HOLE ID FROM (m) TO (m) STATUS COMMENTS

I SR 081 DGH2 2 2.75 CORE waxy yellow grey clay
4kg 2.75 3.5 grey brown clay

I
4.25 5 as above

5 5.75 waxy chocolate brown clay

SR085 DGH 3 1.5 2.75 CORE dark brown plastic clay

I 3.5kg 2.75 3.5 waxy greeny brown clay
3.5 4.25 greeny grey sticky clay

I
SR 089 DGH5 2 2.75 CORE browny grey plastic clay
5.25kg 2.75 3.5 yellow clay

3.5 4.25 yellow white clay
4.25 5 grey yellow plastic clay

I SR093 DGH5 5 6 AUGER grey yellow sticky clay
4kg 6 7 as above

I 7 8 as above
8 9 as above
9 10 as above

10 11 as above

I SR097 DGH6 3 4 AUGER tan grey to white plastic clay
5kg 5 6 yellow grey plastic clay

I 8 9 light brown plastic clay
10 11.5 light brown clay

I
SR099 DGH7 3 4 AUGER tan brown plastic clay
4kg 5 6 brown plastic clay

6 7 blue clay

I SR 903 DGH8 2 3 AUGER sticky grey blue clay
3.5kg 3 4 sticky brown grey clay

I
SR 905 DGH 8 4 5 AUGER sticky coffee brown clay
4.75kg 5 6 as above

6 7 as above

I SR909 DGH 1 1 2.5 CORE browny grey clay
4.75kg 2.5 4 as above

4 4.5 brown clay

I SR 911 DGH 9 1 2 AUGER yellow brown plastic clay
4kg 2 3 coffee brown clay

I
3 4 orange brown clay
4 5 crumbly brown clay
5 6 as above

I
I
I

•
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5'72028
CLAY SAMPLES FROM ABERFOYLE HILL
TO BE TESTED BY AMDEL

SAMPLE NO HOLE ID FROM (m) TO (m) STATUS COMMENTS

A 082 DGH2 2 2.75 CORE waxy yellow grey clay

A 083 DGH2 5 5.75 CORE waxy chocolate brawn clay

A 084 DGH 3 2.75 3.5 CORE waxy greeny brawn clay

A 087 DGH 3 3.5 4.25 CORE greeny grey sticky clay

A090 DGH 5 2 2.75 CORE brawny grey clay

A 091 DGH 5 4.25 5 AUGER grey yellow plastic clay

A 092 DGH5 9 10 AUGER grey yellow sticky clay

A 095 DGH6 3 4 AUGER grey white clay

A 098 DGH 7 3 4 AUGER tan brown plastic clay

A 901 DGH8 3 4 AUGER brown grey clay

A 904 DGH 8 4 5 AUGER coffee brown clay

A 907 DGH 1 1 2.5 CORE brawny grey clay

A 910 DGH9 3 4 AUGER orange brown clay

A913 Dry Gut GRAB light grey clay after dolelite
workings



SUBJECT EVALUATION OF BENTONITE SAMPLE - NO. B70/4

Preliminary' physical testing of the sample of bentonite of unknown
origin supplied on August 3. 1970 has been completed. The test results have
indicated ~hat further investigation of the potential of thIs bentonite as a
pelletizing bonding agent could be justified.

FROM P.M. Cameron

572029

September 1&, 1970

COPIFS TO M. Beech-Jones
P.J. Busby
File

DATE

Interoffice Communication

P.O. BOX 446, BURNIE, TAS. 7320

SAVAGE RIVER MINES,

Mr. R.T. SandenTO

I

I
I

I

I
I

I
I

The proposed standard procedure for evaluating bentonite samples
submitted for laboratory balling tests was adopted. The results are as follows:

Crude Bentonite

Stage Ground Bentonite

The physical properties of the stage ground bentonite compared with
those for plant ground Wyoming bentonite are as follows:

The +1&mm fraction consisted entirely of clusters of small nodules which
compacted on compression.

3.& wt %

&8.2 wt %

8.8 wt %

19.4 wt %

+i&mm

-1&+9mm

-9 +5mm

-5mm

The 5 lb. sample, designated B70/4, consisted of small irregular shaped
nodules and clusters of grey coloured bentonite with yellowish particles adhering
to the surface. Size analysis of the crude sample was:

I
I

I
I

I
I

I
I
I
I
I

Property

1. Size Analysis +150#
+20011
-20011

2. Grit Number

3. Colloid Content

4. Barrel Yield
Marsh Funnel

5. Bulk Density

6. Specific Gravity

7. 19nit ion Loss

Unknown Bentonite

0%
107.
907-

2.3

39%

-<. 52
1&.5 seconds

47.5 Ib/ft3

2.2

17 .2%

Wyoming Bentonite

07.
117-
89%

3.5

&7%

52
20.0 seconds

38.8 Ib/ft 3

2.4

&.121.
•

I

• , I·,
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Stage Ground Bentonite (Contd.) 5'12030

I
I

Property

8. Sia
Z

Content

9. AI Z0
3

Content

Unknown Bentonite

49.6

19.8

Wyoming Bentonite

66.Z

15.1

I
I

Balling Test

Laboratory balling tests were carried out in accordance with the Pickand~

Mather laboratory standards using both the unknown and Wyoming bentonite at the
rate of 15 Ibllong ton dry concentrate. Concentrate was ·obtained from the plant
and had the following prop;!rties:

follows:

Conclusion

The green ball properties determined for -13.3 +lZ.7mm balls were 8a

The low drop number obtained with both ball samples was attributed to
the relatively low moisture content of the balls.

Z
em Igm

9.57.

1640

Z1.3%

Bla ine Index
2+

Fe Content.

1. Moisture Content

Z.

3.

Unknown Wyoming P.M. Min.
Property Bentonite Bentonite Standards

1. Addition Rate 15 lbllong ton dry concentrate

Z. Moisture Content 8.7% 8.4%

3. Drop Number 5.6 6.0 8

4. Wet Compression Strength 4.6 lb 4.6 lb 3 lb

5. Dry Compression Strength 10.0 lb 10 .4 lb 8 lb

The balls formed with Wyoming bentonite were round, dry and firm. No
problems were encountered during balling.

The balls formed with the unknown bentonite were very wet on the outside
and tended to stick together. Balling was difficult as the baIts continually
adhered to the side of the balling tyre. The lack of moisture retainins character­
istics were considered as possibly indicative of a non-swelling bentonite.

I
I
I
I
I

I
I
I

I
I The sample, of unknown bentonite shows promise of being a suitable

pelletizing bonding agent. It is suggested that laboratory balling tests be
continued.

I
I P.M. Cameron

I
I

PHC:LJ

•
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SAVAGE RIVER MINES

I
PORTLAND HOLDINGS PTY. LTD. BENTONITE CLAY SAMPLES - LABORATORY INVESTIGATION

r--'·."- I~.
~)/

I
I
I
I
I

, --,.4.. ,- .------.-.,...-\..- \

~,';;l;.~~rl ~.rL''''I~
~i~t ! ~ ~ Reglslrar

R[CH\,ir' I •
1 i:l r:'j-.....--. " '. .. j E~ IL

'.II'W'"" I
'" II. OU1~ ~,', '1l
--: -~ -_.... ~_ ....-.._' -'.' .. ~ .-'

Process Development

P.L. Report No. 1002

February 18, 1971
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SUMMARY

Fifteen samples of Portland Holdings Pty. Ltd. bentonite type clay,
as submitted to Savage River Mines by Minefields Exploration N.L., have been
tested and evaluated as to their suitability as pelletizing additives.

This testwork and evaluation lead to the conclusion that consider­
ation of the materi~l tested as a pelletizing additive is not warranted at
this time.

Additional testwork on the samples received is not recommended.

--
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5'72032
INTRODUCTION

This report serves to record testwork performed on several sampIea
of Port l~nd ::" Idings Pty. Ltd., bentonite type clay submit ted to Savage River
Mines on October 24, 1970 by Minefields Exploration N.L. Reference to these
samples way be noted in a letter dated November 5, 1970 from Mr. Alan L.
Alexander to Mr. W. Muloin. Reference to prelimary testwork performed on
similar material may be noted in a memorandum from Mr. P.M. Cameron to Mr.
R.T. Sanden, dated September 16, 1970. Both of these pieces of correspondence
are included in the appendix to this report for reference.

The sole purpose of this report and its contained data is to demon­
strate the suitability of the bentonite type clays tested"as pelletizing
additives. It is not the purpose of this report to evaluate the material
tested as a bentonite.

-:::?'
SAMPLES TESTED

Fifteen (15) samples were received for testing. These samples were
numbered as GS 5, 6, 8, 9, 14, 15, 16, 18, 19, 22, 23, 24, 28, 29, and 30.
These samples were received as wet pulps resultant from wet drilling. No
other history or description of the samples was received. Table No.1 of
this report tabulates the physical features of the samples as received.

SAMPLE PREPARATION

All samples received, each weighing approximately 20 pounds, were
oven dried at 1050 C to an 8% H20 content. They were then stage ground to
90% -200 mesh.

These dried and ground samples served as source supply for all sub­
sequent testwork. All sample remaining, following our testwork, has been
saved as a "hold" sample and is available.

TEST PROCEDURE

Standard Pickands Mather balling tests were performed on each of the
samples received and prepared. This is to say that a specified amount of each
sample was mixed with concentrate and balled. Comparison was made of the pro­
perties of wet and dried balls thus obtained with the properties of balls ob­
tained in a control test using an equal amount of known bentonite with an
identical concentrate.

For reference the additive level (test samples and known bentonite)
was 15 lb/dry ton concentrate. The known bentonite used as a control'or stan­
dard was ''Wyoben''. The concentrate used was identical in all cases and was
obtained from daily production.

Evaluation of balling was mad!! by observing green ball moisture, drop
numbers, wet compression strength and dry compression strength.

- 1 -

•
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All balling test results obtained are included within Table No.2
of this report.

INTERPRETATION OF TEST RESULTS

Thre~, only, of the fifteen samples tested show any promise as
pelletizing additives. These are GS 5, 23 and 24. Values received for
dry compression strength with each of these three samples approach our
desired standard. Values for unit compression strength exceed our standard
in two of the three samples. Values for drop numbers are low in ail three
cases.

In addition to commenting on physical value. received in cur balling
tests it is felt that attention should be called to several visual obser­
vations.

First, it was noted that the samples tested were very sensitive to
water addition, ie the critical, balling moisture level could easily be ex­
ceeded. This is often experienced with non-swelling type clays.

Secondly, it was noted that quartz pebbles of considerable size
were present in several of the crude samples. Some of these pebbles approached
two (2) inches in diameter. Such pebbles could create problems in grinding.

Thirdly, it was noted that pieces of basalt were present. This could
indicate that the clays tested were bentonite'tn a relatively early stage of
deve lopment.

CONCLUSIONS AND RECOMMENDATIONS

Data, as developed in our testwork, is not sufficiently positive to
suggest any consideration of Portland Holdings Pty. Ltd., bentonite type clay
(as represented by the samples received) as a pelletizing additive, at this
time.

Further, this data does not lead to any conclusions which warrant fur­
ther activity on our part in evaluating this material as a pelletizing additive.

Positive data was received on three (3) only of fifteen (15) samples 'I'
tested. In the event that the supplier were to demonstrate that these samples
represent the greater portion of his deposit, or if he were to develop an up­
graded bentonite product from th~ deposit as represented by the samples
tested, we could then consider a re-evaluation of this data and an extensLon
of our testwork.

- 2 -
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---------------------
TABLE NO .1

PHYSICAL FEATURES OF PORTLAND HOLDINGS BENTONITE SAMPLES

I

Texture(Molsture Grain Size (Dried
Sample No. Colour Content of Crude Crude Sample) Rerna rks

Sample)

GS - 5 Cream Fluid Fine grained with some
coarse pieces

GS - 6 Light Brown Fluid Fine to coarse gra ined 211_Jllquartz pieces present

GS - 8 Dark Brown Fluid Fine to medium gra ined

GS - 9 Dark Brown Fluid Fine grained to l,;"pieces

GS - 14 Light Brown Colloidal Fine grained

GS - 15 Brown Almost Solid Fine to very coarse
grained

GS - 16 Dark Brown Colloidal Fine gra ined 2" basalt pieces present

GS - 18 Light Brown Fluid Fine grained to l"pieces Large quantity free
quartz present

GS - 19 Light Brown Fluid Fine grained to l"pieces

GS - 22 Light Brown Gel Fine grained to l"pieces

GS - 23 Dark Brown Fluid Fine to large grained Free basalt and talc
minerals present.

GS - 24 Dark Brown Solid Fine to large gra ined Free basalt and talc
minerals present

GS - 28 Light Brown Fluid Fine grained to 1"pieces

GS - 29 Dark Brown Fluid Fine graiDed to l"pieces l"pieces basalt presen t

GS - 30 Light Brown Fluid Fine graiued to 2"pieces 2"pieces basalt present

5'72034



Green Ball Drop Wet Compre.- Dry Compres-
Sample Moi.ture Number sion Strength 9ion Strength

(wt %) (lb. ) (lbs)

PM Specification
(Minimum) - 8.0 3.0 8.0

Wyoben-Plant Ground 9.1 5.5 3.2 7.1

Wyobert-Lab. GI.-ound 9.1 5.4 2.6 6.1

GS - 5 9.3 5.7 2.8 5.7 l'

GS - 6 9.1 4.8 3.2 4.7

GS - 8 9.4 6.5 3.1 4.1

GS - 9 9.4 6.1 3.3 4.8
I

GS - 14 .' 9.0 4.3 2.9 3.3

GS - 15 9.0 4.7 3.1 4.:<

GS - 16 9.2 5.5 2.3 4.1
,

GS - 18 9.1 4.4 2.3 3.2

GS - 19 9.1 4.7 2.6 3.0

GS - 22 9.5 6.2 3.3 4.8

GS - 23 9.0 4.7 3.5 7.0 'f,

GS - 24 9.0 4.6 3.6 7.0 "-

GS - 28 9.0 5.1 3.4 3.0

GS - 29 9.0 4.5 3.4 4.2

GS - 30 9.2 5.4 3.3 3.6
.,-

TABLE NO.2 - EVALUATION OF PORTlAND HOLDINGS BENTONITE SAMPLES
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

RESULTS OF LABORATORY BALLING TESTS

•
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EVALUATION OF BENTONITE SAMPLE - NO.B70/4

Preliminary physical testing of the sample of bentonite of unknown
origin supplied on August 3, 1970 has been completed. The test results hav~
indicated that further investigation of the potential of this bentonite as a
pelletizing bonding agent could be justified. .

APPENDIX 1

Copies: M. Beech-Jones
P.J. Busby
File

September 16, 1970

Memorandum covering preliminary evaluation of Portland Holdings
bentonite sample.

P.M. Cameron

Mr. R.T. Sanden

FROM:

TO:

I

I

I

I

I

Stage Ground Bentonite

The +16mm fraction consisted entirely of clusters of small nodules
which compacted on compression.

The proposed standard procedure for evaluating bentonite samples sub­
mitted for laboratory balling tests was adopted. The results are as follows:

Crude Bentonite

irregular shaped
particles adhering

3.6 wt 7.

68.2 wt 7.

8.8 wt 7.

19.4 wt 7.

+16mm

-16+9mm

- 9+5nun

- 5mm

The SIb. sample, designated B70/4, consisted of small
nodules and clusters of grey coloured bentonite with yellowish
to the surface. Size analysis of the crude sample was:

I

I
I

I

I
I

I
The physical properties of the stage ground bentonite compared with

those for plant ground Wyoming bentonite are as followa:

•

I
I
I
I
I
I

Property Unknown Bentonite

1. Size Analysis +l5011 07.
+20011 107.
-20011 907.

2. Grit Number 2.3 ,

3. Colloid Content 397.

4. Barrel Yield .( 52
Marsh Funnel 16.5 seconds

5. Bulk Density 47.5 lb/ft3

6. Specific Gravity 2.2

7. Ignition Loss 17.n

8. Si02 Content 49.6

9. A1 20
3
Content 19.8

Wyoming Bentonite

07.
117.
897.

3.5

677.

52
20.0 seconds

38.8 lb/ft3

2.4

6.127.

66.2

15.1

I
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APPENDIX I - (Contd.) 5 '1203 7

I
I

Balling Test

Laboratory balling tests were carried out in accordance with the Pickands
Mather laboratory standards using both the unknown and Wyoming bentonite at the
rate of 15 Ib/long ton dry concentrate. Concentrate was obtained from the plant
and had the following properties.

The balls formed with Wyoming bentonite were round, dry and firm. No
problems were encountered during balling.

The balls formed with the unknown bentonite were very wet on the outside
and tended to stick together. Balling was difficult as the balls continually ad­
hered to ths side of the balling tyre. The lack of moisture retaining character­
istics were considered as possibly indicative of a non-swelling bentonite.

I
I
I
I

1.

2.

3.

Moisture Content

Blaine Index

2+
Fe Content

9.5%

21640 cm /gm

21.3

I
I
I
I
I
I
I
I
I
I
I
I
I

The green ball properties determined for -13.3 + 12.7mm balls were as
follows:

Unknown Wyoming P.M. Hin.
Property Bentonite Bentonite Standards

1. Addition Rate 15 lb/long ton dry concen t ra te

2. Moisture Content 8.7% 8.4%

3. Drop Number 5.6 6.0 8

4. Wet Compression Strength 4.6 Ib 4.6 lb. 3 lb

5. Dry Compression Strength 10.0 Ib 10.4 lb. 8 Ib

The low drop number obtained with both ball samples was attributed to
the relatively low moisture content of the balls.

Conclusion

The samples of unknown bentonite shows promise af being a suitable
pelletizing bonding agent. It is suggested that laboratory balling tests be
continued.

P.M. Cameron

•



DATE September 28, 1971

I
I
I
I
I

TO

FROM

Mr. R. T. Sanden

M. Beech-Jones

SAVAGE RIVER MINES
P.O. BOX 446, BURNIE, TAS.

Interoffice Communication

COPIES TO

5'12038

G.C, Reynolds
B.R, Sheppard
J,W, Cooper
Q.C. Committee

4

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

,

SUBJEGT Portland Holding Bentonite

Preliminary evaluation of the two Portland Holding bentonite samples
has been completed.

The standard laboratory balling procedure was used to evaluate the sam­
ples in comparison with Wyoming bentonite. The results were particularly pro­
mising on sample IBI which produced green balls of comparable wet and dry
strength to Wyoming bentonite.

The samples were submitted as yellow free flowing materials; sample
lAl was a powder; sample IBI was in the form of granules. The samples were
stage ground to 907. -200 mesh. The bentonite was used at a rate of 15 lbs/long
ton standard concentr~ (1610 Blaine, 84.8 -325 mesh).

RESULTS

Bentonite Ban H2O Drop No. Wet Compression Dry Compression

Wyoming 9.3 6.8 2.65 7.5
PH tAl 9.0 5.6 2.43 5.9
PH IBl 8.9 4.7 2.88 7.2

It is recommended that the evaluation be extended to include fired
pellet properties.

" 1
1 . (.__~(twl 1'\£ ,'0

M. Beech-Jones

MBJ:LK

•
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I

SAVAGE RIVER MINES
P.O. BOX 446, BURNIE, TAS.

Interoffice Communication

5'12039

I
I
I

TO

FROM

SUBJECT

Mr. M. Beech-Jones

P. M. Cameron

Portland Holdings Bentonite

DATE

COPIES TO

October 14, 1971

G. C. Reynolds
Q. C. C011lllIittee

I
I
I
I

Laboratory balling tests with two samples of sodium modified
bentonite supplied by Portland Holdings were repeated (ref. memo

OM. Beech-Jones, September 28, 1971). A sample of the laboratory green balls
was tested and the remainder were placed in inconel wire baskets and
indurated in Furnace No. 1 on October 12. The compression strength of the
fired pellets was determined. For comparison, a balling test was carried
out with a sample of Wyoming bentonite. All tests were carried out
using identical samples of Port Latta concentrate. Bentonite was added
at the rate of 15 dry Ib/dry ton concentrate.

The test results were as follows:

The results indicate that the Portland Holdings bentonite sample
as tested may be expected to produce pellets with comparable physical
properties to pellets produced with Wyoming bentonite.

- Compr~ssion strength (kg) 375

I
I
I
I

Bentonite Sample

Green ball - % H20
- Drop Number

Wet compression (lb)
- Dry compres.ion (lb)

Fired Pellet

Wyoming

10.0
7.5
3.5
9.7

P.R. lA11

9.5
5.9
2.6
9.6

369

P.H. IB/1

9.8
7.1
3.0
9.6

418

I
I
I
I
I
I
I

It is considered that the sodium modified-bentonite sample supplied
by Portland Holdings warrants further consideration. It is recommended
that Portland Holdings carry out a detailed analytical and mineralogical
investigation which would include determination of the sodium ­
montmorrillonite content of their bentonite after sodium modification.

- P. H. Cameron

PMC: SH

•



at an addition rate of 10.0 lb/Lt to make balls with Savage River concentrate

sample does produce a ball having 9% lower dry'str~ngth than Volclay but it is

and 8/1, were received along with a request from Savage River Hines to run evalua-

•.4 ....~ "' •.. ';"

11,: ")1 11
I't! Ila..."rch Lni
Rupol't NCJ. 111'1
Project No. !jOt
November 11, l'

The B/l

•

, '.

Results were compared

Ralls were also made using Volclay bentonite at

---_._---- ------ ----~----------,~--

The bentonite was ground to 100% -200 mesh and used

•'- •. ~I,~.::I.•

SAVAGE RIVER - PORTLAND HOLDINGS BENTONITE

• _.-...~ ... _.l,.__.£ ... -"_. _

When using an addition rate of 10.0 lb/Lt, sample A/l imparted a dry

Two samples of Portland Holdings bentonit.. were evaluated using

It is concluded that Portland Holdings sample R/l is superior to All

Two samples of bentonite, identified as Portland Holdings samples A/l

The moisture of the Portland Holdings bentonite was determined and

with those using the labo~atory standard, Volclay.

Summary

following standard procedures.

standard balling tests with Savage River concentrate.

strength of 8.2 Ibs, sample B/l 11.2 Ibs and Volclay 12.3 lbs.

found to be between 5-6%.

tion tests.

the 10 Ib/Lt addition rate.

Procedure

as it imparts 27\ higher dry strength at equivalent addition rate.

still considered to be an acceptable bentonite.

Introduction

t:~...,_#_....,"...,'.........'."'.......~".'wt:t# ...... ,ej rt tr'5t~M2c;;81".';;;::..;.7 ".7.".'.'&11I_•.2
-'",-1-·

1-'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1----:-- --
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Ball Moist. Drop Green Dry
Hentonitc % No. Str. Ib Str. Ib

P.I/. All 8.8 5.2 3.8 8.2

r.l/. B/l 8.9 6.9 3.9 11.2

V01clav 9.2 9.0 I 4.3 12.3

I "
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

/(Cll :mb

___ ~._ •. ....IIL
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r·IWERilLOGICAL At<11 CIIE:~IlCAL I'lWPERTIES

OF BENTONITE CLAY FRO~I TASilANI.'\

J.D. Hamilton and C. I.e

I I. INTRODUCTION

I
I
I
I
I

A sm<III h:lIld specimen s<Imrle of a dark-brown plasti c clay was

received from Nlncral Holdings Australia Pty Ltd with a covering letter

to Dr. A. Reid (11/4/79). The letter requested that the Inatel·ial be

assessed as a potential bonding clay for the pelletizing of Savage River

i ron ore J lIsing techniques proposed in a previous corrnulloica t.lon \li th

Sav~ge River Nines (15/10/71). This report covers res"lts ~o far

oht"ined from clay in tests carried out usIng X-ray ,Iiffrnction, X-ray

fluorescence, differentinl thermal and thermogravimetric methods o(

analysis.

X-·ray dlffractioll traces were olJtaillcd frurn samples of the

clay (a) after drying overnight at 100°C, and (b) after drying under vacuum

ovcrl1LGht. The. Hholc-samplc clay 'ViIS also eX<lmined by XRV to ascertain

its chemical constH.ution, and by DTA/TGA to determine its thermal reaction

anu "'eight variance charac tcristics.

I
I
I

2. EXPERUlElJTAL HETIIODS

I
I
I
I
I
I
I

A small quantity o( the IOODe-dried day "as also di"persed in

~~'at12r, (lIH.1 :lftcr several hours of sccl"im0.11tRticn the upper zone of the

~Il~r(",!lsinn t"<1:: :,,"1mplf'd by pipette. Al iqlJot~1 pr I:his colloid-rir.h sus-

pcnc:ion h'ere '111otY'cd to air-dry on glass slidf'~ Lo provide or.ir.ntC'.d

.1gerC!;.:tte ~;pC'cimells for X-ray di ffr.1ction stud,Y. Onp. Hample to1nS analysed

Hitilollt further trc;:ltmC'nt; anoth0r t~'.]S satllrt1t(~d to1ith glycerol prior to

(,X:I1~lj.l1;ltioll; <lilt! a third \,,1..-18 hCCltpd at 600°c rflr half [1n hour he fore tlH~

rlifrr;lt'lioll sludy t~':l:-; crlrr.icn out.
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I
I

The clH:,mical composi tion of the t-liJolc'-snmple rna tcrial expressed

011 ri 100°C-dry basis is ShOloin in Trihle l. The 10<; tot,,] of 97.6% cannot

I
Yf>t. hC' f'X"plained with certainty, but 511r.gcSts Lh~t some reabsorption of

iltr.!osphcric moif;ture uy the sumplc has occurred, prob.nbly during the

in proportion.

"ade for this rehydration, the Si0
2

content of the material would re-

calculate to ncar 70%. The other components would likewise be increased
I
I

wC'ighinr. CHlt nf m:'1.tC'Ti;d for XRF spcc.iu,en prep<1ration~ If all ow"nce is

I The weight loss on drying the clay (as received) at 1000C was

30.54;;.

primriry hasal reflection of ti,e clay mineral appe'lrs as n broad shouldcr

pc"k in the regiou of 6
0

20, indicating th"t the inLerlayer regions of the

minera.l structure have hecn cxtcl1!iivcly rehydrated through contact with

X-ray "iffraction patterus obtainc" from the whole-sample clay

material after oven-drying. and after vaCuum drying are shmffi In Figure 1.

\{ith the exception of some very we"k [""tures attributable to kaolinite

(7.13 X" feillspnr (3_18 and 3.24 X), witl, possihly some rrisl:ohalite

(1•. 00 X) and pyroxene (2.96 X), tI,e p"tLerns correspond ,-lith Ihe spacing

confiSl1rations of quartz and montmorillonite.

n~ois tl1rE~ in the air.

In both diagrams, the

The diffraction peOlks of the quartz are sharp and

X-ray "iffraction aualysi~3.2
I

I
I

I
I

I

I very l-J"cll defined by comp:lI'isoll with those of the clny mineral.

Ori""t"d-"l;!~r"gatediffr,",tioll p"tLl'rns ohtained from the glass-

I mounted col Joid fr;lction material arc presented in Figllrp 2. In the

I
di.<lgram:; Irll11l tltl' :Jlr--dricd .1nd g]yr:rrol-tre;l!:cd :;p('('JIIH'IIS, the t\.JO small

peaks at 7. 13 R 'lIld J.57 R "re the principal h.,sal refll'ctionr, of a minor

I
I

k'll! 1 in i tc U)!llpOnen,-.

thes~ ""elk,, do not .'ppear in diDgrilm (c). The 001 l'e"k of the dominant

nlt'11l"i<I(ll"i' l(ln:itc sr(~r:ip.s is situated .:It J.fi°,-o in lIH' p.1l"t0rn from the ;lir-

,lr_~('d ~:.:1;;;i'if.~. Th:i.~; co:r~~'<>pol1d~; h'lth il h,l~;.:.d sp;lcillp, ()[ 1~./1 So\. Lltlll

I
I
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fifli! orJer l'(~(l('ct:ions or the SDnw h"s.,l ~r.:l\.it1r. :.r~flllcI1CC.

I
I

, -t+
1I~;lI;Illy ;1!~:';ori.l.lL'd t..'i.th ell

0,
BraDd pl!DI," ot '. 17 20 end ~

++or Hf, r.aturilt{·d

28°20 ill the sDme'

5'72.046
fOTI1lr'. of t\IC mineral.

p" ttern are the third Imd

"The effect o[ heat treatmpnt at 600 C Oil tile hydrated day "as

Glycerol trea tml2tlt of the ~'ilmplc induces ;to increase in the

bAsal spDdng [rom 15.1. R to IB R [see Fir,. 7.(h) J. This change results

from tll(' rcplaccmf'lIt of the oricin,'ll H;!ter l."1yf·rs oy .:1 t:hickP.r clollhle

gLycerol molecular LJycr system. The X-ray pattern shoHS a clear sequence

uf six diffraction orders l.Jithln the r.1nge 0°'_3 /,°20 , rlnU is characteristic

of a fully exp<1ndi.ng smectite structure.

"lIter and collapse the mineral to a mica-like

This responsesplicing of 10 R [Fig. 2(c)).

to drive off the interlayer

fa rm "ith a fundamen tal oaf.I
I
I
I
I

I is Ilgain typical of a smectit~ mineral. •

I 3. J Thermal analysis

~ 5S0oC ceglsters an additional loss of hydroxyl "ater (~ 3.3%) mainly

f rom tIll' e"pandable day, but I'resllmebl)' IIlso can trihllted to by the kaol-

Differential thermal and thermo~ravimetric curves, ohtained from

the ""hole-sample material, are sho"n in Fig. 3. The strongly endothermic

lo:elEht loss reaction at approximately Isooe is attributable to the evolution

of 6.3% llygroscopic and interlayer "ater, evidently from the smectite

I
I
I

T:1i.ne ra 1 componcn t. A similnr~ bllt less intens(! ellclothermic effect at

6S00C ill'101.\'es the release of a further 0.6% of structural \J.1ter from theI ini l~ trat:~ component. The second smllll dehydroxylation reaction near

I
I

ll!OIlt.~;,;o['"il]oni.tc. Finally, t\oJO cxotlielinic reuctions arc registered at

"\0 <JOOae and ~ 1150"e, neither assocbted "i lh c1l.:J.n!',es in "pecimen "eight.

The'se effect" stem [rom the recr)'stalliziltian of the dehyurllted clay

str 1,lctllrC's.

I '.. DlSc\:SSIO;.J

I The result:" o[ X-ril)' di[rracti"n ,1n.11)'''1." dearly indicate that

th~' cl"l)' i~ cOll1ro~cd 1..-1rgc]y o[ n monli!lorill()nil·('-t.yP(~ pxpandite clay

I
I

,:,llll'f ..,l, h\lt is C:Ollt";lll1llliltcd \~·.ith "l'prp.ciahlt, ,1111ounts of rrC'.c silica in

ti!,:-· [nT-ill (.f q!l,lrr;,~ rmd lr"-lr:p. qll£llltitif':' (If fL'ldspilr, kaoliIlU:c: and

•
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(".o"r~c-·gr;) incd l:onsti tllcnts is indic.nLed by the] r complete i1b;.ence from

the ('nlloid fr.:1r-:tiol1 « S ~lIn) scp ....lratcl1 .,ftcr ;,cdimcnt:ltion of <I water

I
I

!,l!'-:f;ibly crl~f.okllil:c. That the qll"rl:7. illld [(!ldsp<lr .1rc~ rp.lrl.tive.ly

I
I
I
I
I
I
I
I
I
I

'fhe c helll i c".!-- a.sS9-.Y_1.9r_~_he 'vilo] e-cl ny ln,l te r :tal rcgj ~ tcrs ,~~ Si~2_

COlltcnt ~eii above that expected for a Pt'~CL_cs~i~ntial]_y aluminotJS mont-

ml.rillonite, Le. 57-62% (Deer, Howie and ZUSSIr:Ill, 19fiZ). If a contam-

ination level of 20% is allotveu for CJuat-tz, the .111i11ysl.s recalculates as

shuwn in Table I., column 2. This prt'dictcd composition appears reasonable

for montmtlrillonite except in th"t the total A1 20] +Fe
2
0] is far too high.

Sluce it is unlikely that the clay contnins appreci"ble free iron oxide

(the material is I',rey rather than brown or red) or kaolinite, it must be

tC'lltCltively cOl1~l\ldcc1 that both these r:l1£."micnl component!) are in fact

sub:,tantial in tile slIlectite ';'Ind that the structure could be lJeidellitic

r:tther than strictly montmorillonitic io character (Hackenzie. 1969, p.509).

Thenn3.1 analysis 5ho~vs that the smec ti tc s true ture is "abnormal"

".. ith r~spect to dehydroxylation (CoIf' and Ho!>king, 1957; Hackenzie, 1969,

p.50~) and prob:tbly has been developed by dcgr:tdntion of :t mica-parent

milleral ratllcr tIlan vln direct crysta],lization from mnorphoun g].~ssy or

gel:ttinoll!> phas"s. Deriv:ttion from stich hir;hly ch:trged species as biotite

mIca "oold re:tdily explain \Ohy the smectite is bddellitlc rather th"n

rr:O!1 t:olOr ilIon i tic iilHl \.muld nCCOlll1 t' [or the subs tc111 tinl Fe and K con ten ts

of tile matcriell.

There call be little doubt th:tt the interlayer cation populations

I of the smectitR mlnernl component are complex. K, en aod Na are certainly

rcprcscntpt.J on these site.s, but the role of the morc sl1hstantial Mg species

I
I
I

is L1llccrt.:lin, .since it could he pr('scnt in lh~ Llttlce ,f;truc.tllrcs as well

;IS in e::-:c:h'InEC po~i t loos.

). COnCI,USIOUS

'j'h(~ C LIY i~; CDlnpO!.:;cL! ]:1 rgel)' () f :Hl Pxp,11HJnb Ie !':;I1l(~C: t".i tc mine r.al,

111 i l'l~ rill cOI11[1oncn t ,'ppC'c1 rs to he b'lSic.:11Jy "IUlI11.1l01lS, but 31mo~;t certainly

l"nllLl ill'. -irpl1 :llld l~l;If',I1Csllll!1 i1.~' lvp.l1 :in its :.trurtur<ll l,]ycr~~. The

I
I
I

pr'lh.Jhly of beidcllitic rallwr tllan mOlllmoril1011:itic clwrnctcr. This
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I
c:-:challge8hlc f'<ltioll sLles of the mtller,:]l .:ln~ proh.1hly occupie.d by H~, K,

C., :lna 1-1:1 ill 111.'11: nd.1livl! Dreier of c1hlln!l:IIIf'r'.

feldsllar, cristol>nlitc nncl possibly pyroxeIlc, it constitutc~ tile coarsest

fr;\ctiollf; o[ the clay.

At prescnt additional studies [lrc being Undp.rtilken to confirm

the iden ti ty and chemlcill charac tel" is tIcs 0 f the ~me:cLi te component.

Estimate" of the colloid content of the clay arc also being made. These

resul ts wi 11 be c.onveyed as they came to hand.

Kaolinite nlso occurs in smnll quantities in the a[;[;rep,ates.

m"kes IJp i"ibclit ~OZ of the cli1.y bulk.

proiJably

ofTOGether Nith trace nmnuntn

QlI~rt-z it; the princip;,.l tlSso<..:l.1t<!n mi.ncr;tl spC'.cil.!:'. It

ADDITiONAL HORK6.

I
I

I

I

I

I

I

of Cbys". (cd. R.C. ~L1ckenzie), Hillernlop,ical Suci"ty of Great Britain

(Clay Hinernls Grollp).

Calc, W.f. and Ilosking, J.5. (1957).
I
I
I
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I
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I
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I
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I
I
I

~i4 -V.-~ ~ ~'!..- ;..~ ~U..R';'../-.": j-
~ ,-, ~ .. \ ( I ,



con tilnl i Il:l t i on.

S;lmple matcrL:I1.

·~Composi..tion of smectil:e component estinJ:l.tc.u [[Din
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T!Il\LE I

CHEmCA!. ANALYSIS OF BENTmnTE CI.AY FRun T1\SHANlA

%* %t

Si0
2

66.96 60. 74

Ti0
2

0.75 0.96

1\1 2°3 16. 17 20.70

r"203 (,. 7(, il.hS

HgO I. 19 1. 53
j

e"o 0.31 0.1, [l

1:2° 0.72 O.9!

N"ZO 0.22 0.711

II 0+ '1.53 5.76
2

P20S 0.03 O.ot,

Total 97. (,I, 99.97

H
2

O 30.5t,

(Oil 100(1C dry hasis) o[ "holc-cbyAnalysis

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•
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OricnL(~d ,'c,gregnte X-ray diffraction r~tL:cr.lls of the < 5 I'm

colloi.d fr:tctioll from the bentonite cl.,y.,

X-ray diffrnctogram.s o( vho,lc-silmpl.e bcnlonj te clay.

(a) nfter drying at 100
0 e overnit;lIt; (h) after vacuum

d ryi nr. overn igii t.
I
I
I
I

Figll'-r' I

Figure 2

(a)

(c)

air-dried mnterlal;

s.1rnplc ::If to r fi ri nr.
(b) glycerol satur::lte~

o
at 600 r. for 'j IIour.

sample;

I
I
I
I
I
I
I
I
I
I
I
I
I

Fillure 3. TlIermal :lll::llysis patterns of tJhole-snmple bentonite clay.

- - - 0 0 ~ - - -
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Cuj~en R.Z JJmifeJ
(lncorportlted in New South Wales)

CA8LE~: ··cnuZOR"
TELE.x: 402'92

TELEPHONE: '-21 1466

REDBANK PLAUT:

lELEPHONE: '68 ';>:169

I 15 October, 1979

I
I
I
I

Mr N. N. Thoma s ,
Mineral Holdings Australia Pty Ltd,
2nd Floor.
100 Collins Street,
B£LCOU~E, VIC. 3000

Dear Sir,

TAS~~NIAN BENTONITE

Please find enclosed laboratory report on your
Tasmanian Bentonite samples giving cation exchange capacity,
apparent viscosity, plastic viscosity, yield point. gel
strength - zero minutes. gel strength - ten minutes, pH.
fluid loss. These have also been tested in parallel with
three U.S.A. samples - for your interest the comparative
results have been included.

Yours faithfully,
CUDGEN R.Z. LIMITED

R. A. c:.l'V1ERON
~NAGING DIRECTOR

(). ('

,j,( ,Y1c-J' //~--..(' ~7:--- ._>- k~~,---,
, '

i((: I'/(L'~ ·f..---"~-"'7 '~_

Encl.

Bentonite sample No.6 is getting close to the
quality of interest and we would appreciate more samples
taken from that area if they are available. In order to
be of commercial interest we feel the quality has to
exceed that of your No.6 sample approaching that of the
wyoming material. ~

\.v~

V
I
I

I
I
I
I
I

I
I
I
I
I
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September 26, 1980

Hr. Anton Lindenmayer
78-15 6~th Place
Glendale, New York 11385

Re:" Tnsmanian fIl.neral Properties
Mineral Holdings (Australia) Pty. Ltd.

lJear Hr. Lindenmaye r:

We appreciate your pursuit of information and samples for us in
connection with the subject bentonite, kaolin (and mica) propertie~.

Rased on what we have seen so far our interest in these deposits at
this time must be considered minimal. The two-ounce sample of
kaolin is simply not enough for us to make a meaningful technicn I.
evaluation. and your Australian friends seem to be unable or "\\
unwilling to provide larger samples or additionnl infnrm"tion.
Very likely this is because they, in reality, have only limited
information themselves. So, to speak of these properties as
"depo"its" "nd to discuss the financial structuring of a
commprcial venture is highly premature. It would be more
realistic to term them sioiply mineral occurrences which Hinernl
1I01ding" is nttempting to promote. And, without knowing more
nbout these occurrences, we certainly cannot jus tify sending a
geologist around the world for a field inspection.

In any event our conclusions I based on the inforDlat lei I you I 'Ye
provided, nre not very encouraging, as we will describe briefly
below.

Kaolln

• The pnrticle size distribution data sugllests that the knoll"
indeed ha" a fine particle size, which is good. B'Jt the data
do not indicate what type of sample was tested -- a crude
kaolin, a kaolin washed through a 325 mesh screen, or, an ev~n

o xtensively pro<:e"sed and fractionated materlal. Witho,,'
a-5-lb s","ple for testing ourselves we ""nnot verify the~e

ata. The brightness (color) is poor, however, as pointed
a Mr. Volker of Assodated Pulp and Paper HUb. If he
considers th19 kaolin so well Rulted for paper applications,
.•1Iy doesn't his company develop it 1

- continued -

- "



• Onr p,mt experience with knolins from T"smnnJ.n hn~ hN'n VP, y
discouraging. They generally contain high percentnge~ of
other day minerals which adversely affect the l'erformnnce of r"~

kaolln in paper; and there i~ no known technology for efferl Iv,"','

and economically removl"g these contaminating clny mineral~.

• ThR IImAll two-ounc.. AAmple t'A .. embl." fraRm.nt" of knolini7.~d

granite, which one would expect in northern Tasmnnia. This
interpretation i~ supported hy the test report on the micn
samples, which describes them as representing :i grdsenized
(altered) granite. In thIs type of "primary" kaolin the
contaminating clay mineral referred to in the preceding
paragraph is likely to occur, as our past experience confirms.
There is only one area in the world that I'm aware of where
this type of kaolin is suitable for nse in paper coating.
(And, we would not be interested in kaolin which cannot be
used for paper coating.)

I
I
I
I
I
I
I
I

·•· ... r ......... "'''.'''eAl. eo •• o ..... o ..

Mr. Anton Lindenmayer

5'7205C
September 26, I'lPI1

r:l r. ....

I
I
I
I
I
I
I
I
I
I
I
I

•

• The "strong local demand" for kaolin which yon mentioned is
still too small to justify a kaolin mining/processing operntl,'"
of the scale at which we would be interested. It l~ too sr.aJ J
to support another producer of the kinds of kaolIn products
currently produced In Australia. And, we do not believe that
Mineral Holdings' clay, as reflected by the small sample, has
potential for being processed into the higher grades of parer
coating and filler clays now being imported into the conntlY.

• The 'comment that the ~.!n~s_2.QJLsi.lica content occurs as
diatomite is quite surprising and somewhat questionable frcm
a geological standpoint. If it i_s.-!-.rue, the kaolin's origin
would be sedimentary 'inste';iiror-primary and not reJated direct I ,.
to an altered granite. I doubt that this is ti,e case; but In
any event it. would not improve this clay's commercial potentlnl.

• Thd principal, if not only, advantage thIs clay occurre"ce I,e'
is its location and accessi~i1ity.. to. infrastruct'Jre, Proch,' j' '.

eled:rJ.city for a min~ral operation by hydroelectric "r
coal-fired generators would very likely not be economically
feasible, however.

pentonite

• The thicknesses of this clay and its sandy overhnrden nre
economically attractive from a mining viewpoint. hut th"
clay itself is very poor. Tests show that it consists of nnl,­
39% bentonite and up to 33% free silica contamination (qn'trl" , '
Wet processing required to remove the ~""Ft. would represent
a competitive economic disadvantage. ~

- continued - t.e~~L h
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In summary, we see nothing in the samples or information so far "UPI'll'?"
which would Justify further investigation by Engelhard. Neverthelesg.
we do appreciate your bringing these properties to our attention.

IUca

•. The mica content in the crude material ia only 22-231., exclud ing
the minus JO micron fraction (slimes). This yield is too low
for beneficiation by flotation or other methods to be economicn I.l"{
viable, unless other minerals cbuld be recovered as co-products.

Very truly yours,'

Q.q.CA~L-_
A. F. Alsobrook
Manager, Exploration &

Geological Services

September 7r,. "ll~/I

l':1 f',··

5'72057

• Thp. hentonite mineral comprilling thill cl"y is b.. idellit".
A montmorillonite having n high (2.177.) "",gne"ium contp.n!:.
[t. is non-s,",t!ll!ng nud 1mB very poor p,E!llinR 3ntl nh!lorpt::lnll
propertie.. To render it ,,"eful in commercial apl,Licati",,"
in which these propertie" are essentinl wnuld re1"ir ... l.f
economically fea~thle, expellsive processing. Its rlnrk br0~n.

grAy or black color aillo renders it useless for applic"tions
requiring a high brightness (white color). It is somewhat
plastic and might be suitable as a ceramic, refractory or
iron are pellet bonding clay; but these markets are not of //
Interest to us. ?

Hr. Anton Lindcnmnyer

., ~. • ,., , ~ " •• " I • " ..

" \1: "', (:JII-:1\llc:AJ.R fllVIRION
.,.

"
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l1r N.H. Tho,"""
Hineral Holdings Australia Pty Ltd
2nd Floor
100 Collins Street
MELBOURNE Victoria 3000
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DEPARTMENT OF A(;RICULTURE

G.P.O. Box 192 B

Hobart, Tasmania 700\
Enqllilie~: Mr ..~.~~~....~.~~.~.~~.r ..

. 2262Telephone. 30 ROn E.tn ........

Tele" TIISM1 1111 5R333

Our Reference: 19/6C

3 November 1982

I
I

I

I
I
I
I
I De aT Mr Thomas

I
I

At this stage I have taken a number of clay samples from the four
siteg shown on the attached map. X-ray diffraction tests showed
that Rome of the samples were predominantly montmorillonite whereas
the others contained only traces of this clay mineral. Further
physical tests carried out on these two types gave the following
results :-

I
I
I
I
I
I
I
I

Site Sample Depth (em) Liquid Plastic Plast~ity Linear

--- Limit (:1:) Limit 0:) Inde (:!:) Shrinkage (:!:)

I I + 40
2 2A" 50-100
2 2B+ 150-200
3 3 + 40 74 35 39 \3
4 4 " 70-\70 137 27 1\0 28

" These samples had a high total clay content consisting mainly of
montmorillonite and some kaolin.

+ These samples had only a moderate clay content which mainly consisted
of kaolin with some illite and only traces of montmorillonite.

Material comprising samples 2A and 4 may be suitable for sealing leaky
dams. I will be carrying out further tests during November and will
report to you on the results.

'O"I!~ll
(L.R.~iohley) 7
SOIL ~ONSERVATION'OFFICER

I
I
I
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