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1. SUMMARY

CAEF L L5195

One diamond drill hole, DD 85 CC 2, was collared at AMG
co-ordinates 369640E 5446950mN, to test the section below a
series of small magnesite outcrops on Cann Creek. The hole
passed through a sequence of dolomite, dolomitic shale and
schist. It passed into amphibolitic rocks at 186.3 metres
and was completed at 212.5 metres in amphibolite. Only two
thin sections of magnesite, 4.4 metres (131.8 to 136.2
metres) and 6.5 metres thick (158.5 to 165.0 metres) were

intersected.

The tonnage potential for magnesite at Cann Creek is there-
fore very restricted and no further evaluation of this

deposit is recommended at this stage.

Metallurgical testing of the bulk samples obtained in 1983
from the Pinner outcrop at Lyons River continued throughout
the year. 1Initial flotation tests indicate a high grade
magnesite concentrate can be obtained though recoveries are

relatively poor and variable.

2. INTRODUCTION

Following a joint venture agreement between CRA Exploration
Pty. Limited and Mineral Holdings of Australia Pty. Limited,
dated 8th April, 1982, detailed exploration has outlined two
maijor magnesite bodies at Lyons River and Arthur River in
north-west Tasmania. Bulk sampling was also carried out at
the most important of these deposits {Lyons River) to pro-

vide material for beneficiation and metallurgical testing.



Several small outcrops of magnesite were also known to occur
at Cann Creek some 6km north-west of the Arthur River
deposit. Mapping indicated the magnesite and associated
dolomite was quite extensive, but one hole, DD 84 CC 1,
drilled 400 metres south of the magnesite outcrop, inter-
sected a section composed entirely of dolomite. The
magnesite passed under Permian cover 150 metres north of

Cann Creek.

Despite the restricted nature of the outcrops at Cann Creek,
some of the magnesite, particularly on the western margin,
had extremely low iron contents (0.02 to 0.05% Fe203) and,
even if only moderate tonnages were available, it could
provide a valuable source of high guality magnesite. Con-
sequently a second hole, DD 85 CC 2, was developed to test

the section below the creek outcrops.

3. CONCLUSIONS

DD 85 CC 2 intersected only two thin sections (total 10
metres) of magnesite at a depth of 100 metres below the
creek level, The magnesite outcrops seen at creek level are
therefore limited as both lateral and vertical extent and

total tonnage potential is very limited.
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4. RECOMMENDATIONS

No further exploration work is warranted at the Cann Creek
Deposit while beneficiation tests of the Lyons River

magnesites are underway.

5. DRILLING

DD 85 CC 2 was collared at 369640mE and 5446950mN (AMG co-
ordinates), and depressed -46° to 285° magnetic. It was
designed to traverse the full carbonate section exposed
along Cann Creek,

The hole passed through alluvial material to 23.5 metres and
traversed a section composed dominantly of siliceocus
dolomite with occasional schist and amphibolite bands. The
hole passed into amphibolite at 186.3 metres and was
terminated in amphibolite at 212.5 metres. Only two bands
of magnesite rich material were intersected, the first 4.4m
in thickness between 131.8 to 136.2 metres, The second band

6.5m in thickness, occurred between 158.5 to 165.0 metres,

Both magnesite sections consist largely of angular magnesite
breccia. There is considerable Ca0O (8.4 to 12.9% Ca0) and
high 8102 contents (6.03 - 10.87% SiOz). Mg( content is
therefore somewhat reduced and ranges from 38.5 to 35.1%.

Fe203 contents of the magnesite averages 0.2%.

Full details of the log and assay results are given in

Aappendices 1 and 2.



6. METALLURGICAL TESTWORK

A bulk sample of magnesite was taken from the Pinner outcrop
at Lyons River and was shifted to KHD Humboldt Wedog AG for
beneficiation and metallurgical evaluation. 1Initial tests
indicate a good gquality product can be obtained by two-stage
flotation, but at this stage the recoveries are somewhat

variable.

Reports on the beneficiation tests are included as Appendix
3.

vl

i/
T. W. DICKSON
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APPENDIX II

Assay Results - DD 85 CC 2

07

H
§



il B TENT e, (GIF VN7 G785 Porth (03] 350 5844

Pt

Speh 10215

N Msee 1307 06D 3D

=y
¢ 077016 T. WD
Ly
1
2

f 1 . I . a2
: . - -

¢ 4 IO I S TR R A7 HOBART  TAS “ 4

R - . &
14 Al 1 1NSARST 115 1= 4 = ) i 7
[, — [

s : .
0 MG 16,12 15 . 655 2120 13,4672 B854 23,51 21.18 21,32 18.42 21,45 HMEO ra
" 1t

€2 rag 3.17 26,5 28.20 17,30 3,74 25.42 28.04 23,94 22.75 28.19 cab 12
i3 - 13

p S a7 3,36 10008 4. B9 29,44 47.96& RN 4.22 i1.07 16.30 153 8102 8
15 - %
W ol R03 1.03 2.0% 0.582 6. 05 12.47 10,298 1.200 2.70 2.4% 0.926 aL203 1.
P e s 17

C e eezos 1,044 0604 0.424 3.25 11.40 0 . 345 0 548 1.004 0.494 0.388 FE203 0
19 i

(;r (T L0030 {0.0F0 {0.030 £0.030 0.071 0. 030 {0,030 (0.030 (0.030 <0 .0Z0 MNG 20

21

1.0618 {0.010 2.24 1.470 0.0L7 (0.0L0 Q.746 0.350 0. 061 BikE ﬁ

® 2 naon G.3LO 0,110 0359 2.07 0. 100 (0106 <0.100 0.223 40,100 NaZO :
2t

c fi (Sely} GBI Q.024 R.14 0.800 G057 0.238 Q.401 G.925 0,253 K20 ﬁ
f; TI02 0. 1463 G034 0,300 2.57 0.014 0.041 0. 150 0.157 0.043 TIDR2 2

€ pong 0.0R7 40,010 G.128 0.283% G.011 a.0l2 0.03& 0. 022 G.021 F205 :
2 {0.0L0 000 {0010 <0.010 {0.010 ¢0.0L0 €0.010 {0,010 {0.010 LG.0L0 20 :14) ﬁ
1 TND <0010 0010 L0010 {0,010 0,010 {0, 0L0 £0.010 {0.010 {0.010 {0,010 ZHD 2

% g .00 {0010 L0.010 {0.0L0 0.018  (0.010 {0,010 {0.0L0 {0.01.0 {0,010 Cun :

¢ L (0.GLO 001 {0010 {0,010 <0.0L0 {0.0L0 {0.010 €0.010 {0.010 10,010 Wo3 :
g B Q. 037 0.8 0.0 0,042 0.035 {0,010 0,011 ©.0L4 0034 . 010 BAD ﬁ
i e n o s did e et st e e gt 28 T N -y —

§ a2 F¥)
3 OXIhES *
ad - A4

{ a o > 45
s T - 46
ey \?— 7

o S e
23
]

(Y
a2 B - - - T -

.' N b;. e _— — RN --
L - . i




07

7017

r €
L L
h-— T 2
LN - B e 2 &
a
DNV 00 o T 1 A7V HOBART Tas Lrr whea s
- e e e e e « ¢
AM40ED 11 54847 1154844 11545845 1105 404 11548487 11548483 1154849 1154870  GAtyLE N, 7
. S ]
- s ¥
: 14,10 21.0% 2530 19.14 1125 14,50 15.12 18,24 Flcla) ¢
il 11
e 14.98 20,03 7.13 2341 25 .09 2634 12.04 18,10 19,28 24.53 Ca0 A
A 13
R K ] B340 4.3 50 WBY 1é . 4% 2469 10.35 43.01 26.74 25,21 13.04 8102 "(
oy e - e . 15
B £4.2002 &0 0771 1042 La797 0.359 1.321 7.3 5.77 4.91 2. 45 AL203 e
4 N - "
R FERE 2.4 0.714 2.462 1.145 0,325 0.420 2.40 2,12 1.825 1.192 FE203 e €
& 9
2 e MG 0,019 10.030 L0.030 0.04% {0,030 {0,030 {0.030 {0,030 €0.030 10,030 MNG 20 «
H e i . 21
L 2000 {0,010 1.4R2% 0.127 (0.01.0 {0010 1.729 1.514 1.041 0.517 ShA 22
3 23 _ 23
oW AR 4214 <G 100 104 100 {0,100 £0.100 0. 4626 0.151 0.881 C.343 0.762 NA20 . t
i P ]
& I : 32 .05 2P0 0.380 O.114 0.095 .37 1503 1.508 0. 418 K20 5 ‘
R S . . - 27
3 0288 [ €% 0. 487% 0.081 2.014 o (rh4 0. 419 0.283 0270 G.109 TIER2 :
£ 0 .Gk (O R Q.0R0 0.0L7 0.011 0.0LS 0.068 0.073 0.079 0.028 F205 T N
1
4 e 10,000 L0010 {0,010 L0.0L0 {0.010 {0,010 C0.010 <0.010 €0.GL0 £6.010 FBO ::t
AL L0.0L0 L0010 10.010 {0,010 L0010 {0010 €0.010 {0.0L0 £0.01L0 £0.010 N0 :
R ] L0.010 400030 0010 10,010 £0.010 £0.010 £0.010 {0.010 €0.010 £0.010 £ et
RN v L0.010 L0.010 LOLOL0 10.010 10.010 {3010 L0.0L0 {0.0L0 {0.016 <. 010 WO ::l
P U N -
: D 0. 00388 (.01 Q. 043 0.0 (Q.0L0 £0.0L0 0.050 0.028 ¢.030 0.010 A ﬁ
P e i I B ‘ . S— e
- 43
B rrl
45 g
46
« A B EMENIG DETERMINED By XRE — ::t
i e ap
=l -]
Ca g1 4
i 7 T T - B £
23
W - - - - LTIRY
St
- , - e e e e e - S ..
L _ i — e _5 R N
LS - T T T <A




Panth [0S} 360 5964

C gt

TR Ldel. 108

S LD,

©np AR

077018

. ]
-
L ST e % B . e Al 2
- a
o o, zihzos HOBART TAS asr s{ix '* s
-» . PR — 3
SAMPLE. MO, M
a
- 9—___“ i, -]
e MG 25.3¢ 21,50 35,18 ear I 24,12 2% .43 2344 31.24 25.27 .13 aicls} e
11 11
AR P A 4] 15525 &.072 12.94 Sul? L3S 16, 44 17 .82 12.38 11.10 11.10 CAD ‘2
13 AF ]
" GIO2 A0.B3 2915 Ha07 41.98 3z2.18 27 .17 25,59 16.97 32.03 10.87 SI02 Ll
€ 15 R 13
15 ab.203 G.&22 700 a.219 4B 1.7594 V.78 0.4638 1,940 0.357 o3 s
17 17
AL ey Q.12 P72 0.203 B2 1L.027 Q.72 0.066 0.302 0.786 G.18% FEZOS 18
18 c 19
t,: MG 0. 044 B.127 0. 30 G.134 {0.030 (0030 {0,030 (0.0%0 {0,030 <G 03¢ MM x
2o o G . O44 et L0010 0.11S 0.504 0. 5HAO L0.010 0.02%5 0.351 0,010 ek g
Fx)
- e (0,100 0. 108 L0100 O B4D 0.589 0. 754 0151 0.291 0. 605 0.204 MAZO Z
iy
8 QLore ENECT L0010 0. 420 0LL05 6. 101 0.0Ls Q059 0.384 0.029 K260 :
. =7 R, . e S, S —
2 1k o) 1.av QL 010 1.10% 6,111 0.0 COLOLO Q.07 0.087 0.015 1102 z
v 208 Te.016 0.4l CO.0L0  0.122  0.0Lé G.0t4  {0.010 {D.010 O.014 {0,010 PROE jf
R 010 £0.010 £0.010 {0010 46,010 {0,010 £0.010 {0.010 <0.010 B0 x
A - e — PS— - s - . ——
j: ZN0 (0,010 10,010 (0010 <0.0L0 L0040 {G.010 (B.010 {0.010 <0.010 L :
~ 0G0 LO.OL (0.0 {0.0L0 C0.0LO (0.0l {0,010 {G.0L0 {0.010 {0.010 CLn f
R 14 51 OO0 L0,QL0 (0.010 {0.010 £0.010 (0.0LO L0.010 £0.010 {0010 (0 .010 Wo3 z
aq .. R
10,0107 {(0.010 £0.010 {O.010 {0010 0.017 {0,010 BALD :
o e e i e
.o " e »
A 413
LTy 4d
[ a5
e T ” a6
:; el - BARMEN TS LR TR R z
- i
'™ as
= £
PR 5t
ba ST e T T T T mmee e — 52
u: 53
o 94 _.' T " T Ba
£y
- — —— e
" S [ I



. 077019

1 :
:
- - e s mm [}
G4 115452 SAMPLE HNO ., ?
e e e a
- ® . s
19 MG Z6. 4G 25,45 A0 .41 4.2, B8O 15. &4 9% 42 MGO 18
11 11
‘- 7 A0 B 410 20,37 14,15 20.94 1B8.36 2é . 60 10,59 Ca0 1z
12 13
ta 1102 P 1.6 17.63 12.84 2. b4 .50 37.54 SI02 14
. 15 o '8
T % AL203 0. 30 0.2L7 Q. &4z 0.28% 0. 240 1.175 233 ALROS e
3 17 &)
8w e | (2009 0.183 G.131 0.169 1,192 0.7 FERO3 e
- 1] . - 13
% '*( MNO L0030 L0030 0. 030 {0,030 {0.0%0 TO.0S) {030 MNG 23
t . H
: @803 L0.0L0 L0610 10,010 {0010 H.0%2 ¢.0ea 0.718 505 z
o 23 o . za
3 =2 MaRo Gn 174 {0160 ¢.234 {0.100 0,132 GRS Ly MAZD 24
A 25 2s
§ @ o .00 £0.010 0.084 0.070 0.025 0 194 0. 421 K20 -
oW Y . 27
SR L 0.0l 40.0L0 G0 0.013 (0,010 G046 0.093 TiO2 -
R 22 E
§om R p2og 20 LS 4L OLO L0010 {0.010 {0010 GLOLe G017 F205 @
T e 0. G L0010 L0016 £0.010 L0.010 {0010 £0.010 B ’j
C e T3
3TN OG0 0GR {0010 £0.010 £0..0L0 LG {0.010 ZND ::
3% .
- : 12140} L0 L0 {0.O10 2. 010 (0.010 <0.010 0. 010 0L CLI :
- LA L0000 £ L OO L0010 0010 0.0 €€ . 010 10,010 WO e
i > 35
3 X B £0.GL0 L0010 40010 (00D G020 0.013 BAG :?
4 AL wr e sy s e e et e e e s o o s b e s e 1 S R R . [rpe— [
. ez 42
T £ EMENT 4z
': a4 4
. ‘_45 45
- 45-———_”- - - B T 45
B "_; e Al ELEMENTS DETERMIMETL BY ¥IRE . e s ..
1 as ’ It
£ 53 L
P o B - - e o £
a7 52
51 53
-t ) o LY
- —— ——— -




077020

KL TR 4

2
a

FOSI TR

b 250 5354

SHMELE N

.1

" R 4 i i PR 12 e 0 T M 8 R e 8 2 S ARBS s i . 2
: = . . 1154851 i L i
= 1154852 977 "'
o _ o 1154057 L _ &G &0 .
12 1154854 25.54 2
1 B 1 isgpass 8,41 . :
1 1154854 4é .14 '
15 R A1 SARE 44,35, e
1@ 1154058 30,49 -
17 - e 57 . v - B o
" 1154860 44,77 '
19 1154041 | 9
- 1154862 44,54 i
— —_— - e 1L 154848% 12 248 21
22 1154844 BT 6T =
2 e 1 1%4AHS 45,590 it
i 1154844 2
25 1154847 i
2 1154848 2
2 - - I 1154045 H
o 1154870 B 2
2 R - e LA EABEL DA AL N s
@ 1154872 13,95 -
e 1 1S40 FAAEY .
2 LiBART 4 12,77 .
i o [ W. L 7Y - .. Y- - -
o L1B4s74 2708 >
W {18487 12,5 _ e
N 11546873 771 o
27 L 4T C1g 2E 20
i 1154880 #3204 *
e _ _ S B4R VA ¥ - :.\
1154082 35,40 N
b e e 4 1A LD .
i LB4BB4 41,30 .
-2 1 154804 &0 T “:
44 1154866 42,10 .
S S IASABRT . LT =
G " b
11 i
‘.B- T - - - i
43 o
53 €
sl 5
Eh T - T T - 5
62 ~ [ N £
T B : E




North Pt

if Moon '
Y ' sraet
W Highfield Pe ! X :

+ »
(2143 The Nur
’ ab rcu’jlr Head

y ,f Stanley |
sAwrey '

. BAY |

pr: ~ Rl t

- '
‘; s fob0r! Latta “gﬂ q

1770 Table Cape

[ Arthur
| o Little A,

 Wolloway y
M Mabel Bal

If_rﬂ# falk !t)m dmar |

M1 Vere

ﬁaqu.ruﬂ
Ll

Charper Rpiver Mr
:r;ml.‘,-,ﬁt,

CRA EXPLORATION PTY. LIMITED

oY .
—/;:' e o |
<

pard®_n |

EL. 43770 ARTHUR RIVER
LOCATION PLAN

Ref: . SKS5 - 3

< Scale: 1.:500.000 Drawn: R T
Zf’ , Author: V. A. W. Report N°: 12999
Heemitik'= Date: 31- 8- 1983 | Plan N°: TASh
5cm




077022

Dp8ss (¢ 2
“Inclination : -46°
Azimuth : 285° (mag)

o7 Tertiary - Quaternary Alluvium
=2 Angular Magnesite Breccia

% Dolomite Seguence

[s355355] Amphibolite / Sericite Schist

[ CRA EXPLORATION PTY. LIMITED
“ARTHUR RIVER EL 43770
pos8s c 2
SECTION

(REF. ~ SKkss-3 . . _

SCALE 1 1000 DRAWN RT,
AUTHOR  S.C 7 REPORT No. 12999 :

- |DATE 25 -6 - 1985 |PLAN No. TASH 2664 {




5 447 000m N(AMG)

10' 56808 1056809

/ Best (visual) magnesite
{ surface projection )

oo 85

// ze

g N )
& N .
§ LT AN
3 L) \ o
” PEs \ o 5
PEs \:0 \ ° S ° 0 o
+ \o o oo .
+ 4330 /\ -~ . ° o o
/ ~ N
205 8011056806 Q{—‘*i";s ™~ « o o
. AN
1056603 v . pes (1056811
- s PEm "3/\[ 4 5 447 000m NIAMG)
\N
-PEm

‘ Silicified Quartz /9 PEs
| SURFACE PROJECTION OF / gravel ‘ .
CARBONATE-SCHIST CONTACT. + 4280 Y L 4350
. ’
+« © / *; -
o o +
00'. o -
o ©° (y PEs
LY [\
/ o * ¢ / /
(%360
/ S 4269 4270,
e e A
T T T = e — - < +
[ i \
4253/+/ O .
- \ .
s \N+.436 + Pfi .
/s NN D _ - =
/ / AN // //
s 7/ N oy 366
/0 N~ LA
| /! SLTCDF
‘ S/
7/ Talc Schist
/
A% l/ hY \/
;-/< TR e i ; e e B e - E - T
! L4231 + *O/—P&'s
| .
3 BORROW PIT——
!
: ~Talc  Schist
| o
¥A
I 084 (CC 1
4‘ £ L Maccive_w&'llta 5 44’6 gOD
= Outcrops of Silica  / \ after carbonate
; " after carbonate
at of Silica after carbonate
i \
|
I
4247 ¥ /
- s l
Silcified Quartz
| gravel N /. l
, /
| ‘ / /
? //
1 /
| + 4248
/
/, /
/
;!
/
/
s/ /
+ 4463
. /
-+
-+
4468 /
4 T
e / /
! + o
Y + 439 /
pes bt o e o o, 4380
/o 0 + + o + +
f Q o o LS * /
777777 --»—vm“_wdw&ih;mﬁwwm,{-m—\, g ot N R T i --~ -—'~" S
| A /7 /
/
o
5 446 000m NIAMG) f [ .~ / 5 446 000m NIAMG)
s 7
> /// 4252 /
P |
Abundant <7
Schist floats . f/ 4253 / /
/
/7
PEs 7
’’ \ / /
g \
/ /
Float and
j / subcrop of
Silica after /
J carbonate
/ /
PEs —Talc Schist
5 445 000mNIAMG)
5 445 000mN (AMG)
l\ \
|
| 077623
L 5cm >
'f

CRA EXPLORATION PTY. LIMITED

EL. 43770 ARTHUR RIVER
CANN CREEK MAGNESITE PROSPECT

g GEOLOGY

§ 1 00 3 l'lo 1

" 0 20 REF. SK55-3

S SCALE 1 : 2000 DRAWN LE.W.

2 AUTHOR VAW REPORT No. 12999

" DATE 17/ 9/ 198 |PLAN No. TASh _ 1992




APPENDIX I1I

Beneficiation Tests

KHD Humboldt Wedog A.G.

Y ]
-3



KHD HUMBOLDT WEDAG AG

077025  s76M | — REPRT

Cologne. July 25, 1985

IH-YM2 Wi/He -
phone extension G658

KOVS ro

Report

on

process engdineering tests

carried out with magnesite

for Conzinc Riotinto Australia Ltd. (CRA),
Melbourne/Australia

P.-No., 9-2121-5-0089

A.-No. 9-8125-9-5011

Summary

Following a very heedful reduction of the raw mag-
nesite to a fineness of 100 % less than 0.12 mm, a
macnesite concentrate of a MgO-content of 96 - 97 %
and 2 S510,-content of approx. 0.5 % (related to
burnt magnesite) was produced by way of two-stage
flotation at a concentrate recovery of more than
63.5 % .

This report describes implementation as well as the results of investigation and tests carried out in our test centres
and laboratories. We hold the copyright of this report and pertinent illustrations and other representations, if any; du-
plicates of the report etc. orits transfer to or making it availabie or disclosing the contents, also in an abridged form,
to third parties, is not permitted. Moreover, without our previous express approval, the repor etc. must not be used
for a difterenhpurpose than entrusted with the party receiving. - All rights with regard to granting of a patent, design
regisiration or other protective rights, are reserved. -

KHD Humboldt Wedag AG

TH 0503 0889
(HW 1630 E)
1.000 2.4
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2. Material to be tested

On March 15, 1985 the research- and develcopment center
of KHD Humboldt Wedag AG received a magnesite sample
of 303 kg from Messrs. Conzinc Riotinto Australia
Ltd., Melbourne 3000, Australia.

The consignment included lump rock samples of a

max. grain size of 400 mm.

3. Test objective

The test objective was to produce a magnesite con-

centrate of the following contents:

Mal-content approx. 287 %
SiGz—content less than 1 %
FeEOB—content less than 1 %.

All values are related to burnt magnecsite.

The ratio Cal -~ SiO2 content was to be » 2,

The values below were reached by the customer

during preliminary tests:

vioO-content 87 %

SiOE—content 0.5%

Cal~content 1.4%
0.85 %

Fe2u3—content

According to information by the customer, the MgO-
recovery ecuallec 61 %.

N

HW 30007
0000 9.82



Melbournc/Australia KHD HUMBOLDT WEDAG AG

After completion cf a particle size analysis the
overall sample was subjected to a reduction to a
fineness of 100 % less than 31.5 mm. Subsequently,

representative samples were extracted for the gif-

Blatt 3 um Briefvom Julvy P55, 1985
an CRA,
4, Tecst procedure and -results
ferent tests.
4.1 Raw material testing
4,1.1 Chemical analysis

—— - ——— oy ——— " g o s g Y

The wet-chemical analysis of a representative sample
of the delivered magnesite vielded the following

constituents:

Mgl-content £3.81 %
SiOE—content 5.€0 %
CalO~content 1.14 %
F9203—c0ntent 0.51 %
A1203~content 0.05 %
loss on ignition 48.54 %

The following semi-cuantitive analysis was made by

means of X-rav emission analvzing:

element or oxide contents*

portions % by weight (fraction)

Nazo not evidenced

MgQ 70 - Qg
A12O3 n.03 -~ - 0.1
8102 3. - 7
_PQDS not evidencecd

‘503 : 0.03 - 0.07

HW 2000/3
Jooo00 9. 82
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element or oxide contents”
portions % by weight (fraction)

Cl traces

KEO 0.01 -~ 0.03
CatC 2 - 5
TiO2 0.035 - 0.02
Cr 0.01 - 0.03
Mn 0.05 -~ 0.2
Fe 0.8 - 1.5
Cu 0.0 -~ 0.2
5r traces

Ba 0.005 -~ 0.02
an traces

*contents related to burnt magnesite

Moisture

. X . o o} .
S8y drying in a drving oven at 106 “C + 2 “C, the molisture

of the sample was determined at less than 0.1 %.

e s e S o . . .

The bulk density of & representative sample reduced by
30 % to a size less than 5.6 mm, egualled 1.85 t/m3.

HW 30003
20000 7.62
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Melbourne/Australia KHD HUMBOLDT WEDAG AG

Blatt L  zumBrstvom Julv 25, 1985
an CRA,
4,1.4 Grain size distribution

— A A e Bk S e o et AL o ST i g

The total delivered sample was subjected to dry
sieving with three mesh widths and the coarse
pieces were measured. The following grain size

distribution resulted:

beyond 125 mm 72 %
125 - €3 mm 23.5 %
63 - 31.5 mm 3.2 %
less than 31.5 mm 1.3 %

The largest pieces had the following dimensions:
400 x 200 x 110 mm, 350 x 300 x 290 mm and
350 x 330 x 160 mm.

Mineralogic testing

. A g . S S . — iy, ey

—— e ey s o i et o T — " i . A T T — . @ . ot Y r—

The X-ray powder diffraction analysis of a repre-
sentative sample of the raw material vyielded the

following minerals constituents:

1, magnesite main portion

2. dolomite secondary ccmponent
3. guartez low content

4, talcum very low content

HW 300073
Joooo P2
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4,1.5.2 Microsconic investigation of thin- and polished sections

of the raw material

— —— ——— ——— ———— — " — o Ui o e ol o S T T L S b ke i o o B Bk o S e S e T - ot

The following minerals of the stated fraction ranges
were ascertained with the aid of microscopic in-

vesticgations of thin- and polished secticns:

mineral fraction range

total main portion

mm mm
magnesite approx. 0.005 - approx. 5 0.1 -~ 0.6
dolomite D.01 - 0.65 > 0.05
quartz 0.005 - 0.5 < 0.2
goethite 0.01 - 0.3 L g 0.1
talcum £0.05 : finely grained
calcite 0.02 - 0.25
mica approx. 0.0205 ~ 0.25

The delivered raw material is a magnesite, being partly

finely- and partly coarsely crystalline (enclosure 1),

the main impurities of which are dolomite (enclosure 2)
and guartz {enclosure 3). The dolomite occurs partly as
veins (enclosure 4) and partly as fine (enclosure 5) and
coarse inclusions in the magnesite structure. On the one
hand 1t carn be observed along the grain boundaries of
the magnesite crystallites and on the other hand as in-
clusions in the crystallites. The actual dolomite for
the nredominant portion contains fine magnesite in-

clusions of a size from 0.005 mm to 0.1 mm.

HW 309673
Z2oooo 9.52
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The quartz is present as binder between the magnesite
crystallites {(enclosure 6), but also as coarse in-
clusion in the magnesite (enclosure 7). It is partly
idiomorphous and frequently includes - as infiltrated -
fine and superfine inclusions of magnesite of a fraction
range from 0.001 mm to 0.C5 mm. To a minor degree, mag-
nesite and quartz form an intimately intergrown, granular
structure (enclosure 8), the maximum crain size of both
minerals equalling 0.13 mm. This suggests two generations
of mineralization, which likewise explains the idiomorphous
formations of guartz and magnesite.
Moreover, quartz occurs as inclusions in the dolomite.
Intergrowth, i.e. magnesite existing as binder between
the particles in coarse quartz lots (enclosure 9), is
observed to a minor degree only.

’ Geethite as pseudomorphosis of pyrite, is interarown
with magnesite and/or gquartz. Talcum, for the major
portion, occurs at the grain boundaries of the mag-
nesite crystallites and as inclusions in the magnesite,
althouch rarely only.
Calcite is present in the magriesite as inclusions and
is freguently associated with dolomite. Also the coarser
calcite inclusions mostly contain fine inclusions of
magnesite (enclosure 12) (up to 23.030 mm, max.).
Mica coul?d be observed exclusively as fine inclusions

in the cuartz.

The micreoscopic investigations suggest that grinding of
less than approx. 0.12 mm would be suitable for
procecsing the delivered raw magnesite. DUe to the part-
ly superfine intergrowvth between quartz and magnesite
and the fact that dolomite is the main c¢angue, it has
£ be oresumed that a hicgh magnesite recovery &t a hich

Mgl-concentration will hardly be reallizakle.

HW 3000/3
o000 9.82
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4.1.6 Specific gravity distribution of grain fractions

A representative sample of the raw material reduced to a
fineness of 100 % less than 5.6 mm was subjected to wet
classification at 0.5 mm. The wet residues retained were
admitted to a tank filled with distilled water and trans-
ferred to a 0.1 mm sieve after 1 hour. Following a
dripping-off period of 15 minutes, the material was
immersed into an organic liquid of a tested specific
gravity of 2.46 g/cm3, split into floats and sinks.

The sinks were separated by sink-~float tests directly
afterwards at the next higher specific gravity. The
specific gravity distribution of grain fractions obtained
with chemical analyses of the specific gravity fractions
can be taken from enclosure 13, showing that lowering of
the 5102

distribution selected by spec., gravity sizing.

~content is not possible for the grain size

Flotation
The mineralogic test carried out with the raw magnesite as
well as flotation tests revealed that comminution of 100 %
less than approx. 0.125 mm is required for processing the
magnesite.

Grinding

Applied was a laboratory rod mill of a volumetric capacity
of 5 litres, Eight rods made of V2A-~steel of a diameter

of 20 mm served as grinding media. The solids/water mass
ratio equalled 1 : 1.

HW 30007
Jo000 V.81
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One kilogram,each, of the raw ore crushed by 100 %
to a size less than 2 mm, was subjected to dry
sieving at 0.12 mm and the residues retained on
the sieve were ground for five minutes. Subse-
quently, the material ground was sieved wet at
0.12 mm, the residues retained were ground for
five minutes. Following this, they were again
subjected to wet classification and the remaining
coarse fraction was again ground for three minutes.
The grain size distribution of the total quantity
of material ground is shown in the RRSB-grading

graph in enclosure 14.

Flotation tests

——— . S e Skl S — e L

The flotation tests were carried out in a 3 1
laboratory flotation cell, type WEDAG.

The solids content egqualled 330 g/1, the tap
water used had a hardness degree of 10° German
hardness and the temperature of the pulp was
15°¢C.

SiOQ_flotation as well as MgO-flotation were
carried out fractionally, ie. several products
were separated by sink-float tests during each
stace of flotaticn.

The advantage of this mode of flotation is that
it enables a betiter evaluation of the different
products and adding up of the cifferent rgO-con-

centrates, depencdinc on the Sioz— and Cal-content,

Thne feollowing reagents were applied for flotation

Y of the Sioz—impurities:

HW Y003
Joood P82
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EKOFACT DD 95 200 g/t of ore as well as
RESANDL 450 120-150 g/t of ore as

collecting reagent/effervescing reagent

combination.

The conditioning time for EKOFACT DD 85 equals
1 - 2 minutes and for RESANOL 450 approx. 5

minutes.

Prior to the subseguent MgO-flotation, 202 g/tocn of
EKOFACT DD 95 R and 400 - 500 g/ton of soda water-
glass were added for deacening of cslcite, dolomite

and guartz.

Following & conditioning period of approx. 1 minute
for these two reagents, the macnesite was separated
. - ¥ L] ) » - R

in a sink~- and float process with RESONAL A (as

10 % emulsion),

RESONAL A is a collecting-, effervescing reagent com-
i ion, specilally developed for flotation of mag-
nesite, which recovers macnesite highly selectively.
Since this reagent is emulsified very rapidly in the
flotation ovulp, special conditioning periods are not

reguired.

300 g/ton of RESONAL A N
200 g/ton of RESONAL A "

MgO-procuct 1 and 2

i00-product 3

and, if required, for MgO-product 4 102 g/ton of

\ RESONAL A R.

HW 2000w73
To000 ¥.82
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4.2.2.2

4.2.2.3

Flotation period
As regards flotation of SiO2, flotation periods between
8 and 10 minutes are recguired.

MgO-flotation requires approx. 5 minutes.

Including the reacting periods for SiOz—flotation reagents
and a sheer flotation period of approx. B8 minutes, 15 -
16 minutes shall be planned for the total silicic acid

flotation.

Including the reacting period reguired for the reagents
for MgO-flotation and a flotation time of 5 minutes,

a total of 7 minutes is necessary for MgC-flotation.

Results

Apart from a number cof flotation tests, which were
evaluated only for the mass distributions and the
SiO2—content5, also the contents of Mgd, Cadl, Fe203
as well as the losses on ignition of the different

procducts were determined during tests 613% and 6141,

The results are included in the enclosures, related
on the one hand to non-ignited magnesite and on the
other hand to burnt magnesite. Thev show that - at

a recovery of 62 - 65 % - a concentrate was produced,

being characterizeld as follows:

HW 300073
20000 5.2
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test 6139 6141
concentrate recovery % 63.83 65.30
contents (non-ignited)

MaQ % 46.74 46.58
5102 % 0.27 0.23
Cal % 0.52 0.62
Fe203 % 0.46 .47
contents (ignited)

Ma0 % 96.65 95.76
5102 % 0.56 0.47
Cal % 1,22 1.27
Fe,04 % 0.96 0.7

The MgO-~recovery
approx. amounted
test 6139, 71.30

ever, this value

in the concentrate during the tests
to 70 % (6B.42 % non-ignited during
% related to burnt magnesite). How-

cannot unrestrictedly serve as a

basis for characterizing the success of classifying,

since magnesium oxide is not only included in valuable

mineral magnesite, but also in the tailincs dolomite.

HW 300073
o000 9. 82
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4.3 Sedimentation
4.3.1 SiOz—product

T e )

After a sedimentation period of 15 minutes, thickening of
400 g/1 (575 ¢/1) in the feed to only 500 g/1 {600 g/1)
could be achieved without addition of flocculants during
the sedimentation tests with the froth product from Sioz—
flotation at a slightly turbid excess.

The sedimentation behaviour substantially improved only
after addition of 15 g/m3 of flocculant Praestol 2930/75

(enclosure 19, refer).

At an initial concentration of 400 g of solids in 1 1 pulp,
a clear water phase of 184 mm was obtained after 15 minutes.
After this sedimentation period, the thickening degree

egualled 878 c/1.

S e ke b - e

No auxiliary sedimentation agents are reguired for
thickening the macgnesite concentrate, i.e. the froth
from MgO-flotation. At an initial concentration of

530 ¢/1 and 7490 g/l1, respectively, @& solids content in
the secdimented material of 1100 ¢/1 and 1060 ¢/1, resp.,
were reached after az sedimentation pericd of 15 minutes
(see enclosure 20).

At the low specific gravity of the feed pulp, a clear

vater phase of 180 mm was formed, of which 10 - 20 mm
existed as froth, after the period mentiocned zbove.
During all sedimentation tests carried out with the
magnesite concentrate, a stable froth layer of a thick-
ness of 10 - 50 mm, in exceptional cases up toc 100 mm,

was formed at the upper part of the clear water phase.

HW 300073
20000 V.82
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4.3.3 Tailings
As regards the residues from MgO-flotation, a small ad-
dition of auxiliary sedimentation agents is required, since
no phase separation could be determined for the sedimentation
tests in the vertical cylinder without addition of flocculants.
After addition of 2.5 g/m3 of Praestol 2900/74, a slightly
turbid water phase of 327 mm (see enclosure 21) was formed

within five minutes. At a solids content of the feed of
72.5 g/1, the final thickening degree equalled approx.
1100 g/l1. A higher addition of flocculants did not improve
the results,

The magnesite concentrate from the flotatlion tests was
examined for its filtering capacity with the aid of a
vertical suction filter. The filtering surface of this
csuction filter (0.01 m2) was covered with tissue M/PP
2425. Pulp of a so0lids content of 550 g/l and 1400 q/1,
respectivelyv, served as feed material. The results can

be taken from the table included in enclosure 22.

At the lov specific gravity of the feed pulp, a residual
moisture of 7.3 % was reached &t a thecretic throuchput
of 730 kg/(hm?). Vith the thickened slime (1400 g/1),

the calculated feed rate could be raised to 2 V(hmz) at

a resicual moisture egualling 10 %.

The tests were carried out by us to the best of our knowledae

anc ability. A liability, in particular for the process engineering

results of machines, plant sections or plants delivered by us can

be undertaken by us only, if this has been agreed upon in writing.
\

KHD Humbeldt Wedag AG

Iﬁéézﬁ‘ ﬁ( &{W
i 7 Kélle el iV.Dr.

L]
Encl.

e P——————

HW 3000/3
20000 9,02
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Enclosure
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Microphotograph no.

" " 10

" SR b

" 12
Sink-Float-Analysis
Grading graph - feed -
Balanceflotation test 6139
. " " " (dead burned basis)
" " " 6141
" " " " {dead burned basis)
Settling curve Si02-product

" " Mg0-concentrate

" " tailings

List of filtration tests MgO-concentrate-
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Enclosure 1

b ZOOFm

Microphotocraph no. 1 thin section, N+
magnification - microscope 67 x ) 107 x
enlargment - photograph 1.6x )

Sample: Magnesite from Messrs. C.R.A., Austrelia

Magnesite (coloured), partly coarse-, partly fine-crystalline
exist next to each other. The fine-crystalline magnesite
(right-hand side of microphotograph) includes minute

quartz veins (light grey, dark grey to black).

5cm |

Y
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Enclosure 2

0l mm

Microphotograph no. 2 polished section, etched with
AI(N03)3

magnification - microscope 100 x ) 160 x
enlargement - photograph 1.6 x )

Sample: Magnesite from Messrs. C.R.Ak., Australia

Coarser inclusions of dolomite (grey, etched; grinding scratches
visible) in magnesite (grey, smooth).
The dolomite shows fine inclusions of magnesite.

Pores and cavities are black.

5cm

Y



———— 0,2 mm

Microphotograph no. 3 thin section, N+
magnificaetion - microscope 67 x ) 107
enlargment - photograph 1.6x ) x

Sample: Magnesite from Messrs. C.R.A., Australia

Outline microphotograph, magnesite structure (coloured,
coarser crystalline) with inclusions of guartz (blue,
red purple, yellow-brown) and goethite (black).

5cm
B >
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Enclosure 4

0,1 mm

Microphotograph no. 4 polished section, etched
with Al (NO3)3

magnification - microscope 100 x ) 160 x
enlargement - photograph 1.6

Sample: Magnesite from Fessrs. C.R.A., Australia

Dolomite vein (dark grey, etched; grinding scratches visible)
with coarser inclusions of magnesite (medium grey, smooth).

FPores and cavities are black.

5cm

Y

[
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Enclosure 5

L

0,17mm

Microphotograph no. 5 polished section, etched
with Al(N03)3

magnification - microscope 200 x ) 320 x
enlargement - photograph 1.6 x )
Sample: magnesite from Messrs. C.R.A., Austrdia

Fine inclusions of dolomite (grey, D) in magnesite (grey,
smooth).
Pores znd cavities are black.

5cm
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Enclosure 6

e il A R
Microphotograph no. 6 thin section, N+
magnification - microscope 160 x ) 256 x
enlargement - photograph 1.6 x )

cample: magnesite from Messrs. C.R.A., Australia

Quartz (blue, light blue, yellow, red purple) partly
displaying minute inclusions of magnesite (yellow to
yellowish-green) as pinder between the various magnesite
crystellites (blue-purple, grey-green and grey-pink).

5¢cm
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Enclesure 7

0,1mm
Microphotograph no. 7 thin section,
N +
tagnification - microscope 160 x ) 266 x
enlargement - photograph 1.6 x )

Sample: magnesite from Messrs. C.R.A., Australia
Quartz (orange-red, blue, red-purple, blue-purple),

partly idiomorphic texture with fine and superfine
inclusions of magnesite.

[ 5cm
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Enclosure B

0,7 mm
Microphotograph no. 8 thin section, N+
magnification - microscope 160 x ) 256 x
enlargement - photograph 1.6 x )

Sample: magnesite from Messrs. C.R.A., Rustralis
Intimate intergrowth between magnesite (coloured) and quartz

(blue grey to black). The grainy structure of this batch 1is
clearly displayed.

S5cm

A
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Enclosure 9

0,7mm
Microphotograph no. S thin section, N4

Magnification - microscope 160 x ) 256 x
%

enlargement - photograph 1.6 )
Sample: magnesite from Messrs. C.R.A., Australisa

iagnesite (coloured) occurs as binder in quartz (light to
dark grey and black). The sample displays occasional
fine inclusions of quartz (black).

5cm




Enclosure 10

—_— 0,imm

Microphotograph no. 10 polished section, etched
with Al(NO3)3

Magnification - microscope 100 x )

enlargement - photograph 1.6 x ) S

Sample: Magnesite from Messrs. C.R.A., Australia
Clusters of goethite (light grey) in magnesite (grey).

Fores and cavities are black.

5cm

Y
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Enclosure 11

0,7 mm
Microphotograph no. 11 polished section, etched
with A1(NO.)
3°3
Magnification - microscope 100 x ) 160 x
enlargement - photograph 1.6 x )

Sample: magnesite from Messrs. C.R.A., Australia

Dolomite (grey, etched, displaying grinding scratches)
and calcite (dark grey, etched, rough) occurring as
fine inclusions in magnesite (light- to medium grey,
smooth) .

Pores and cavities are black.

5cm
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Enclosure 12

0,1mm
Microphotograph no. 12 polished section, etched
with Al1(NO,)
33
Magnification - microscope 100 x ) 160 x
enlargement - photograph 1.6 x )

Sample: magnesite from Messrs. C.R A., Australia

Fairly coarse calcite (dark grey, rough) occurring in
addition to dolomite (grey, showing grinding scratches)

8s inclusion in the magnesite (light to medium grey,
smooth). The calcite contains minute magnesite inclusions.

Pores and cavities are black.

H_,_,_ﬁm_,———»l



SINK ~-FLOAT - ANALYSIS
mE=EEstEEmrrzIosszYmSsmsczEEossaEEEasEzos enclosure: 13
date: 06.05.1985
A.-Nr.: 9-8125-9-5011
client: CRA Ltd. / Australia
material: Magnhesite
grain size: 5.0 - 0.5 mm
denaity weight recoveryl MgO I Cal I 5102 I
i grade recovery content I grade recovery content T grade recovery content 1
Kg/l. % add.% I % % add.% I % add.% % 1 % % add.% I
-2.46 13.34 13.34 1 b3.32 13.16 13,16 5.7789 1 1.15 15.06 15.06 .15341 1 6.87 15.70 15.70 .916458 1
2.46-2.54 2.88 16.22 1 43.18 2.83 16.00 1.2436 1 1.07 3.03 18.09 .030816 I 7.70 3.80 19.50 .22176 1
2.54-2.63 2.2¢ tB.51 1 42,917 2,24 18.20 .9826 1 1.7 2.63 20.72 .026793 1 B.11 3.18  22.68 .185719 I
2.63-2.73 6.46 284.97 1 42.02 6.18 24.42 2.7145 1 1.30 8.25 28.97 .08398 I 9.77 10.81 33.49 631142 1
2.73-2.77 10.43 35.40 1 42,88 10.719 34.6%7 H.h724 1 1.46 14,95 43.92 152278 1 8.1 14,49 y7.98 845873 I
2.77-2.83 23.50 s8.90 k3,69 23.39 658.00 10.2672 1 .93 21,46 65.38 .21855 1 5.95 23.99 T1.94 1.3982% 1
2.B3-2.88 5.67 64.571 4y.69 5.77T 63.77 2.5339 1 .79 4,40 69.78 .04uT93 I 4,57 L. yy 76.38 .259119 1
+2.88 13.69 718.26 1 45,80 4.28B 78.05 6.2700 I -39 5.24  75.02 .053391 1 3.07 7.20 83.58 .420283 1
- 0.5 mm 21.74 100.00 I 44,31 21.95 100.00 9.6330 1 1.17 24,98 100.00 .254358 1 4. 41 16.42 100.00 .958734 1
Summe ; 100.00 --- 1 43.8t 100.00 ~== NU3.8961 1 1.14 100.00 —— 1,01837 I 5.60 100.00 ——— 5.B3734 1

¢6G04L0



V77003

14

Enclosure:

Datum:
Date

S.1

-y
-
L]
-

st re co Lo I\ ]
. b
+

|

i

1
.

T

i
*

*
e
H

1
.
i I
R
C

— et g ol
1
H

——d - b g

i
i
T
.
|
|
'....r. ST EYS
T

i
¢
o’ o -1;--&-.. 1-.4.-»
T
+
B
-

- -‘-q .1‘__

.T p ..4.....-»1--"—[—.4 ...._f_q'._i._q
il
|
] l
]
N
PP N
i
|
P

- —_— - e N _ - -
b ! J_. 1
z + . -
! } . H , ! .
t * m M M K
3 t - ' i ' ! * -
4 + . + 44—t — M
r - \allt (i ' { " B ~
£ " - -~-11 i -_Fl N od e — e e
g o | ‘Tt r . + H- : ; : %
K S T -1+ s i - - L S - Il S R - . .
53| Hitf L . T T T T R s
<\ HEEL B R i B A S B R0t M 15100 s P
o 5.5 <} T H i o IR B S 1 b
=35~ I i 1 - o - J i o tewo)
g E T L iane 1 [ 0 sl ) DV I I o O I A SR B o o o e N IR B -
d o . w i i : il i it I : . o i S 8 A A M - 121
r..nuu 5 1 =1 g il e " : TTTATT #.f } S g i LA S =t
2 | “1 SR E: T T gy b e e rEs et -
/ m .H__u. i i, . B ﬁ ¥ - B i B L -1 ! i “ — .:]..-” ,.4‘?....414. I..1 - - H m mq.ﬁ.nl
o 1T - —_———= o ] - N 8 " H M * .. _....HdlllllJnll.tl.. [
~ sEE - R 3 N n.u ! 1 ! ] | i !
4 & | *HHS = S IERANE : SR a TR RN O o 0 0 I s et
m € - ERPEEES Bt S T RELE Jot 1t : s ' i | 3 o
w SZRRS] F 3 |1 : H i N
ch S =43 7 Htt 4 bt deee— e i
g 2 o EEEEE E 1] =, K | T i o
2 on | s HEE = - 3 .. A ; = -
cC d e e ns 3 A1 s el . I B o e Sl I o (A et ! e %
S Qs F= + + : s &
Il IS £y £ YN —— . B i :
- 1 ; a
o ii.\.‘_w_ - - - 4= = [ i i %,
~ t o
' ] — “— I - s 2 il Sl sl ety = &
" TV i - ‘ 4
2] = . 2 = RS0 0 0 SR TN e Ry o R 23 ErFTE C—ETEE
- : t = = 3 XA = F- = = o
t 3 > g +
“ y i - b Saln SRGte St st ol

-+
ey
|

¢
|

1 o y = ¥+ ]
” o ; - i ? | S i ki = : = e
o = 1 —— re - 3 } 3 i - +— = =i M“
[ 1} L 1 B N ol - oW o o " o o a £ r [ 4 i sere C» e s

ou L
{uar) usf us p suloIB sBp uoIsUBUNQ / (us) unl Ui p A1 WDLD) / (usar) wd Ul p epEBWOY

b

HB 454

o g |
3 BUIYISOW _ lowutd ‘ tHNS

:.D ﬂ m “_Um::._ubz . <KUII:O”_”-“W w.—._wwcmﬂuznu:gm



client:
material:

procedure:

product

date:

enclosure :

A. - Nr.:

CRA Ltd. / Australia
magnesite discharge of the rod mill
84 % - 0.075 mm, 52 % - C¢.040 mm

flotation test 6139
31 - flotation cell

Humboldt Wedag

weight recoveryl

content

15

25.05.1985
9-8125-9-5011

content

content

Si02=product 1
5102-product 2
MgO=-product 1
MgO-product 2
MgO-product 3
tallings

17.13
9.19
bg. 6l
10.73
5.36 100.00

Mgl

grade recovery

% add.%
28.69 5.23 9.23
39.71 15.60 20.83
46,29 9.75 30.58
47.00 53,50 B4.08
4s.10 11.10 95.18

Cal

grade recovery
% add.%
.61 4,35 4.35
LT 10,91 15,26
.TH 6.10 21.36
-39 17.37 38.73
2.3% 22.23 60,96

Si02

grade recovery
% add.%
38.70 53.23 53.23
14,43 42.76 95.99
1.06 1.69 97.68
L1300 1,12 98,79
.22 M1 99,20

product

weight recoveryl

43.8% 100.00 -

MgQ
grade recovery
add.%

content

1.14% 100.00 _—

Cal
recovery

grade
' % add.%

content

5.60 100.00 I

5402
recovery
% add.%

grade

5.7802

content

5102 « product
MgO-concentrate
tailings

] ] T T = T b o o s o e e e ke ke e L A AL AL AL S A e A B e e B e ek o e ek e R e o e kb e b b i i P o k= = = -

25.08 25.08 1
63.83 88.911I
11.09 100,00 I

100.00 --= I

20.83 20.83
8.4z 89.25
10.75 100.00

43,81 100.00 -—

43.6036

I

.68 15.30 15.30
.59 33.78 49.07
5.12 50.93 100.00

1.14 100.00 -

I

96.00 96,00
.27 2.98 498.98
.53 1.02 100.00

5.60 100.00 —-——

5.7788

Q04240



BALANCE

client:
material:

procedure:

product

3i02-product 1
5102-product 2
MgO-produet 1
MgG-product 2
MgO-product 32
tailivngs

CRA Ltd. / Australi

a

enclosure :
date:
A. - Npr.:

magnesite discharge of the rod mill
84 % - 0.075 mm, 52 % - 0.040 mm

flotation test 6139

Humboldt Wedag 3 1 - flotation cell

dead burned basis
weight recoveryl

% add.% I

Mg0
grade reco
%
k1,27 3.79
70.82 th,p2
94.33 10.02
97.53 55.95
92.21 11.44
7T.13 4.78

very
add.%

27.83
83.79
95.22
100.00

content

16

25.05.1985
9-8125-9-5011

grade
%

Cal
recovery

% add.%

23.20 61,14
38.86 100.00

content

grade

*

Si02
recovery
add.%

content

il e e ol T Y T P ) A ol O B L L B b e e Y A D e e e o O R A A L e o W A e  TH T e o e o .

product

100.00 EE I |

weight recoveryl
1

85.13 100.00

MgO
grade reco

%

very
add.%

86.5236

content

I

grade

10G.00 ——-

Cal
recovery

% add.%

content

I

10,88

grade
*

100.00 -——

sio2
recovery

% add.%

content

*

1

e e i ko T L e B R o e e L Y T A T e S A e T 4 A ek o S e A A S ke T Y = = = e o A A ke i e

3102 - product
Mgl-concentrate
tailings

25.08 25.08
63.83 88.9¢
11.09 100.00

ol bt et

15.4117
61.6917
9.4176

1.22
10.09

85.13 100,00

86.5210

13.19 13.19
35.62 48.81
51.19 100.00

1.1190

gh.9
84 98.77
23 100.00

3 94.93

8.8357
-3574
RETT:

I
I
1

- — R e e e e e A B AR e A A

I

I
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BALANCE

SZgzz==Z@EEIz=-CREEz=x=SEEETSEEZSZISSETs enclosure : 17
date: 25.05.19485
A. - Hr.: 9-8125-9-5011
client: CRA Ltd. / Australia
material: magnesite discharge of the rod mill
B4 % - 0.075 mm, 52 % - 0.040 mm
procedura: flotation test 6141
Humboldt Wedag 31 - flotation cell
product weight recoveryl Mg0 I CaQ I 5102 1
I grade recovery content I grade recovery content I grade recovery content I
% add.% I % % add.% * I % add.% I % add.% % I
Sioz-produet 1 B.32 ' .32 1 25.80 4.92 h.92 2.1866 1 .55 4.40 4.40 0458 I 45,66 65.25% 65.25% 3.7490 I
5i02-product 2 11.51 19.83 1 39.5t 10.43 15.35 MH4.5476 I .72 7.97 12.37 .0829 I 14.82 29.69 94.95 1.7058 I
MgQ=-product 1 9.45 29.28 1 46.17 10.01 25.36 H4.3631 1 71 6.45 18.82 0671 I 1.59 2.62 97.56 21503 1
Mgl-product 2 59.30 88.58 1 46.71 63.53 BB8.89 27.6990 I .50 28.51 47.33 L2965 I .16 1.65 99.21 L0949 I
MgO=-product 3 6.78 95.36 I Ny ye 6.92 95.81 3.0151 I 2.90 18.90 66.23 .1966 I .25 .30 99.51 0170 1
tailinga 4.6% 100.00 1 39.h1 .19 100.00 1.8286 I T7.57 33.77 100.00 3512 I .61 .49 100.60 L0283 I
reed 100.00 -~ I u3 81 100.00 --- 43.5999 I t.14 100,00 -— 1.0800 1 5.60 100.00 - 5.7452 I
product weight recoveryl Mg0 I Cad 1 sioz2 I
I grade recovery content I grade recovery content I grade recovery content I
% add.% I * * add.% % I % add.% I % add,% % I
5102 -—;;;du;; --56 25--53 28 I 36 80 22.18 22.18 9.6710 I T .66 16.70 16. }0 173ﬂ 1 5; 15 96.73 96.73 5.5582 1
MgO-concentrate 65.30 91.58 1 46.58 69.77 91.95 30.4167 I .62 38.97 55.67 .N049 1 .23 2.61 99.34 L1502 1
tailings 8.42 100.00 I ht.68 8.05 100,00 3.5095 I 5.47 4K4.33 100.00 U606 I 45 .66 100.00 L0379 1
feed  100.00 --- 1  ©3.81 100.00 --- #3.5972 1  1.14 100.00 ---  1.0389 I  5.60 100.00 ---  5.7463 I

9G0LLO



BALANCE

RSl FEipEETiCRELCERLcCETFIZc-o=REfLfc-oRRE=EE=CS enclosur‘e . 13
date: 25.05,1985
A, - Nr.: 9-8125-9-5011
client; CRA Ltd. / Auatralia
material: magnesite discharge of the reod mill
84 % - 0.075 om, 52 % - 0.040 mm
procedure: flotation test 6141

Humboldt Wedag 3 1 - flotation cell

dead burned basis

product welght recoveryl Mg0 I Ca0 I 5102 1

I grade recovery content 1 grade recovery content I grade recovery content I

% add.% 1 Md% 1 add.% % I % add.% 1

Si02_product 1 B.32  8.32 I 35.51  3.41  3.41 2.958h I .76 3.09  3.09 .0632 1 62,02 58.79 58.79 5.1601 1
3i02-product 2 11.51 19,83 1 70.15 g.33 12.74 B.0743 1 1.28 7-29 10.30 LT3 I 26.37 34.50 93.29 3.0283 1
Mg0-product 1 9.45 29,28 1 93.29 10.18 22.92 8.8159 I .43 6.61 16,92 1351 1 3.21 3.6 96.15 +3033 1
Mg0-product 2 59.30 BB8.58 I 96.15 65.86 8B6.78 57.0170 I 1.03 29.8% 46.80 .6108 1 +33 2.23 98.98 L1957 1
MgO-product 3 6.78 95.36 1 G0.46 7.08 95.87 6.1332 1 5.90 18.57 66.38 L4000 1 251 .39 99,37 L0346 I
tailings 4.64 100.00 1 77.11 4.13 100.00 3.5779 1 14.81 33.62 100.00 .6872 1 1.19 63 100.00 L0552 I
feed 100.00  --= I 85.13 100.00  --- B6.5726 I  2.22 100.00  ---  2.0837 1 10.88 100.00 ---  8.7772 1
product weight recoveryl Mg0 b Ca0 I 5i02 I

I grade recovery content I grade recovery cantent I grade recovery content 1

% add.% I % % add.% % I % % add.% % I % add.% i

$102 - produst  26.28 26.28 1 64.86 19.69 19.69 17.0452 I 1.15 14.80 14.80  .3022 I  31.95 95.66 95.66 B8.3965 I
MgO-concentrate 65.30 91.58 1 95.76 72.23 91.92 62.5313 1 1.27 40.62 55.42 8293 I U7 3.50 99.16 .3069 I
tailings 8.42 100.00 I 83.10 8.08 100.00 6.9570 I 10.81 #44.58 100.00 9102 I .88 .84 100.00 .07h1 1

feed 100.00 --= I 85.13 100,00 --- B6.5735 1 2.22 100.00  -a- 2.0417 I 10. 88 100.00 --~- B, 7775 I
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Settling curve enc‘}gsure
——{ "W | Si0, - product
5}2?[‘ $i0, ~ product
arter slurry density 400 g/1
(mm) f
501
i thout
100‘ ::;ocgglant reagents
e
1501
— 200 15 g/m> Praestol 2900/74
250
3001

T T T T 1

5 10 15 20

sedimentation fime
(min)

25 -

s 37071
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SETTLING CURVE enclosure

mww MgC - concentrate 20

|

clear
water
{mm}

50 4

<lurry density of feed 740 /1

100

153

slurry density

209 of feed 530 g/1

255

1 T 1 | k|
15 20 25 (min)
sedimentatior time ——im=

L —
(=
jo ]

Hb 370/
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A SETTLING CURVE enclosure
21
tailings
ruarlounr g
clear
water
(mm)
S0 1
—.‘—" 100
1507
200+ tailinas
slurry density of feed: 72.5 g/%
flocculant reagent: 2.5 g/m~ Praestol
2900/ 74
250+
t
A50H4 e
T e ] ] 1
5 i0 15 20 25 —

sedimentation time {(mm.

HE 37071




List of filtration tests
Mg0-concentrate

kW e ey - e

enclosure 22

test slurry suction drying filtration cake
no. density time Ltime height weight moisture calc.
wet dry capacity (dry)
g/l sec sec mm g q % kg/{h-m)
4 553 a0 40 16 316 284 10,1 1022
5 553 40 80 20 328 304 7,3 730
b 553 40 60 20 320 294 8,1 852
11 1400 20 60 36 667 598 10,3 2153
12 1400 20 40 35 680 606 10,9 2909
13 1400 20 80 34,5 664 602 9,2 1746

T90LLO
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KHDHUMBOLDT WEDAG AG it a-Pore, Aucust D6, 1780

TH-¥M 7 Wi/He - phane
ext. 658

Supplement to
REeEPORT

on

nrocess—engineering tests

carried out with magnesite

for Conzinc Riotinto Australia Ltd. (CRA),
Melbourne/Australia

P.-No, $-2121-5-608%9

A.-No.o 9«B125-9-5011

1. Summary

The testrs carried out for producing a larger cuantity of
magnesite concentrate have shown that the particle size
Ggistribution of the flotation feed is of considerable
importance. Regarding the MgO-recovery, the results

achieverd bv the laboratory flotation tests, during which

the size of the samples was reduced by m=ans of rod grinding,
could not bhe achieved with the ground »nroduct of the ball mill.
This is nrobably attributable to the higher fines portion in
the product discharced from the ball mill as against the pro-

Auct discharged from the rod mill.

During a multinle-batch test, a magnesite product of an MgO-
content of aporox. 97 % and an Si0,-content of 03.58 % (related

£ .
to burnt magnesite) was nroduced by way of three-stage flo-

tation at a concentrate recovery of 57.6 %.

TN 0103 0431,04
{HwW 3002/4)
50000 % 16 O
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KHD HUMBOLDT WEDAG AG o
2. Size reduction
2.1 Preliminary size reduction

For nroduction of the required quantity of concentrate
and imnlementation of the multiple-batch test, approx.
150 ko of raw magnesite were crushed to a fineness of
100 % less than 5.6 mm by way of a jaw crusher with
intermediately arranged sieve. The product had the

following particle =ize distribution:

nroduct jaw crusher / feed -~ ball mill

’

grain size mm portions in cumulative portions
% by welght in % by weight
+ £ 21.3 21.3
4 - Z.8 21.9 43,2
2.8 - 2 12.4 55.6
2 - 1 15.8 71.4
1 - 0.5 8.4 79.8
0.5 - 0.315 3.0 82.8
0.315 - 0.18 2.8 85.6
0.18 - 0.125% 1.7 87.3
- 2.125 12.7 100.0
2.7 Grinding

A discontinuously operating ball mill of 600 mm diameter
with oblicuely arranged orinding vessel with a contents

of 57 1 was apnlied for fine grinding.

TN 0103 0431704
[HW 3002/4)
50000 3 (ki O
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077064

KHOHUMBOLDT WEDAG AG

The grinding vessel made of wear-resistant cast steel
is arranged as rotation ellipsoid-at an inclination of
30°, The operating speed equals n = 50 min~ ', The drive
has a capaclty of 1.1 k¥%W. The ball charge was selected

as follows:

ball diameter mm mass kg
A0 438
30 36
25 13
£ 20 11

During all grinding tests the solids/water-mass ratio
equalled 1 and the feed quantity / batch approx. amounted
to 20 kg of magnesite. Grindincg was done batchwise in
closed~circuit operation - mil) - sieve - mill. After
each grinding operation the total ground material was
subjected tc wet classification by means of a vibratory
screen (make Sweco), which was covered by a 0.142 mm-
screen deck. The residues retained, mixed with raw mag-
nesite (together approx. 20 kg) served as feed material
for next batch grinding. A circulating load of approx.

30 % resulted for each batch at a grinding perilod of

10 minutes. The particle size distribution of the com-
bined ground product after six batches including chemical

analyses of the fractions can bege taken from enclosure 1.

During a =second closed-circuit arinding the grinding pe-
riod was shortened to &6 minutes/batch, which resulted in

an lncrease of the circulating load te more than 100 %.

TH 0103 0434 /04
{Hw 20024}
50000 3.88 O



KHD HUMBOLDT WEDAG AG

However, the sizing characteristic obtained
essentially corresponds te that for the First
grinding operation.

In case of the two grinding operations carried
out in the ball mill, the particle size distri-
bution of the feed material for the laboratory
flotation tests could not be exactly reached.
Rod grinding combined with intermediate sieving

in the laboratorv mill was more heedful (see en-

closure 2), i.e. it produced less quantities of

superfine material,

Flotation

The results of the laboratory flotation tests could
be anplied to the tests for production of the con-
centrate quantity only to a limited degree. On the
one hand the quantity of reagents had to be adjusted
due to the higher hardness of the water (approx. 15°
German hardness instead of 30° German hardness). Pro-
portioning of the calcite- and dolomite depressing
agent EKOFACT DD GS.had to be reduced considerably
and addition of the magnesite collector RESANQL A

had to be increased, at least during the tests

without medium-size material.

<
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On the other hand, the flotation periods and the
mode of operation had to be modified due to the
varving mode of grinding (grinding in a ball mill
inatead of grinding in a rod mill). On the whole,
Sioz—flotation of the product discharged from the
ball mill! was less selective than that of the pro-
duct discharged from the rod mill, which oprobably
is attributable to the higher fines portion of less
than anprox. 0.01 mm in the ground product. The
Sioz—froth always contained a'not insignificant
portion of magnesite. Since the required purity

in the MgO-concentrate for this material in a two-
stage flotation process without secondary cleaning
can be achieved only if the quartz during SiOz~flo—
tation is recovered at approx. 95 % in the froth
oroduct, a higher loss of magnesite will occur in
this pnrocessing stage at lower selectivity.

For partly making good for this loss of recovervy,
it was required to accept a lower SiOz—recovery
during S$iO,-flotatlion and to subject the froth of

magnesite flotatioh to secondary cleaning (see

enclosure 3).
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Multiplecbateh test

A multipnle-batch test was carried out after a series
of preliminary tests for matching the proportioning
rate of reagents to the changed conditions. To that
end, a Humboldt-cell of a capacity of 18 1 with double
wobble agitator was applied. & kg of ground raw mag-
nesite of a fineness of 86 % less than 0.090 mm were

fed per batch.

The reagents below were applied for Siozflotation:

EKOFACT DD 95 75 g/t of ore
RESANOL 450 150 g/t of ore in three batches
(80 g/t at the beginning, 2 x 35 g/t

during flotation)

The conditioning period for EKOFACT DD 95 equalled two
minutes and five minutes for RESANOL 450 (1st addition}.

The overall duration of flotation egualled 8 - 10 minutes.

Prior to subsequent. MgO-flotation, scda waterglass at a
proportioning rate of 400 g/t of ore was admitted for
deadening the quartz. The collecting-/effervescing reagent
combination RESANOL A was admitted after & conditioning
period of approx. 1 minute. MgO-flotation was started
after a short period of conditioning. RESANOL A was

added twice.

During the preliminary tests carried out with the water
of greater hardness and during the first runs of the

multiple~batch test, the reguired proportioning rate

- for RESANOL A amounted to 800 - 1000 g/t of ore.

7
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Az From babtch 10 of the multinle-batch test up to
the end of flotation, the consumntion could be
reduced to 500 g/t of ore due to recycling of the
medium-size.

Compared to the laboratory tests, addition of
EKCFACT DD 25 had to be stronglv reduced, since
the magnesite recovery was subszstantially lowered

upon higher proportioning rates.

Contrary to the laboratory tests, provision was
made for a secondary cleaning stage for flotation
of magnesite. The magnesite froth was collected,
mixed with soda waterglass (300 g/t of raw ore,
resp. approx. 450 g/t of magnesite froth) and
subjected to secondary flotaticn after a short
conditioning period. The cleaned froth was the final
magnesite concentrate and the residues retained in
the cell (approx. 10 % by weight related to raw ore
ang 15 - 20 % by weight related to the magnesite
concentrate, respectively) were added to the next
patch after completion of SiO?-‘lotation (see en—

closure 3). .
The products obtained from flotation of the last

batch were dried, weighed anc chemical analyses were

made. The product distribution is listed on next page.
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Product % by loss on MgO- Sioeu Cal- Fe,0,-
weight ignition content content content content
% % % % #

5i0.,-pro- 32.04 42,00 39.00 16.471 0.86 0.72

duc%

MgQO-con-—

centrate 57.64 51.41 47,17 0.28 9.3 0.51

tailings 10.32 48.172 40.52 3.71 10.31 1.38

feed (calc.)100 - 43,87 5.80 1.00 0.867
(found) 48.54 43.81 5.60 1.14 0.51

medium— 10.60 50.64 45.36 0.393 1.83 0.82

size

(circulating

load)

sum 110.60

By variation of the admitting rate of depressing agent,

of the CaO/SiO2

-contents can probably

the ratio

be raised to more than 2.
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1.2 Secondary cleaning of the SiOz~product

-4

An 510,-product of one cycle of the multiple-batch test
was $u5jected to secondary cleaning. After a flotation
neriod of 3 minutes for the froth product without addition
of reagents, RESANOL 450 (60 g/t) was added and Si0,~flo-
tation was discontinued after additional 3 minutes. Fol-
lowing this, attempts were made to win a froth product

of low SiOz-content by means of soda waterglass as de-
pressing reagent and RESANOL A as collecting/effervescing
reagent, The product distribution shown below reveals that

this objective could not be reached.

Product % by weight SiOz—content %
froth 1 45 25.7
froth 2 46) 2.3)

55 7.75
residues 9) 35.6)
SiO?—product 100 15.8

3.3 Production of concentrate

A total of 57 kg of final concentrate was produced from
the magnesite products of the multinle-batch test as well
as from the orevious tests carried out with the 18 1-
Humboldt~-flotation cell. The chemical composition of this
concentrate calculated on the basis of the analyses for

the different products is as followae:

10
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non-ignitoed ignited
MoO-content (%) : 46,71 76,54
Cad-content (%): 2.40 0.81
SiOZ—content(%): ' 3.27 0.55
Fe,0,-content (%): 0.5 1.03

The tests were carried out by us to thz best of our knowledge
and ability. A liability, in particular for the process en-—
gineering results of machines, plant sections or plants de-
livered by us, can be undertaken by us only if this has been

agreed upon in writing.

, 7 KHp Humbaldt Medag AG
fM WA G

Dr. Imhof Dre. Bleckmann

TH 0103 0431/04



Vi ivVias

Kéenungsnetz / Grading graph
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MAGNESITE
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