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Introduction

ME'2 — concentrator @ /5 000 t / month

Outekumpu tank cells

PGM recovery net up: te design

specification

Cr;05 a problem during smelting

Parameter Design Actual
PG recovery. 85 % 80 %

Cr,0; in/ conc. 2.0 % 4.5 %




Introduction

Options nvestigated to reduce CriO5 -
Depressant;, friother, reduced mass pull

Past experience; suggested using alfiotation
column as re-recleaner te achieve the
necessary: selectivity:

Pilot:plant was acquired! and trials
commenced: using the columni as re-
recleaner

Pilet plant trials
Method

Key’ performance indicators :

PGVl recovery
PGM upgrade ratio
PGM / Cr>O5 ratio; in; concentrate




Pilet plant trials
Method

Operating parameters;identified
Al addaltion
Puiprevel
Slurry reed rate.

Conditions set — parameter chesen
Parameter varied across operating range
Composite samples' collected at: each setting

Pilet plant trials
Method

Samples assayed : 315 composites
Results evaluated

Plant trial : Pilot plant as re-recleaner
Tiotall duration: of trials : 31 days




Pilet plant trials

Plant configuration

Ball Mill

Secondary Roughers

T ncener

Before column

Column

Final concentrate thickener

Pilet plant trials

Plant metallurgical results obtained

Comparison between normal plant operation and operation with pilot plant as re-recleaner
(Figure 3)
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Pilet plant trials

Plant metallurgical results obtained

PGVl recovery. : + 098 %
PGM upgraderatio ;4 51.2 %
Cr,05 in conc. : - 20.8 %
PGM / Cr,05 ratio : +.90.1 %

> Internal sparger used.

Pilet plant trials

Comparison between internall and external sparger
ColUmN PEOMHTIANCE

Comparison between internal and external sparger arrangements
(Figure 2)
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Pilet plant trials

Comparisen between internall and externall sparger
Column PErOHTIENCE

PGMirecovery. : + 23.3 %
PGM uUpgrade ratio ;4 18.5 %
Cr; 05 reduction : + 29.2 %
PGM / Cr,05 ratio : 4+ 25.7 %

* Data collected. during Merensky, trials

Pilet plant trials

Conclusions

Significant reduction: in: Cr;05 pessible
Improved PGV grade

Improved PGV recovery

Externall sparger more efficient: than internal




Installation of externall sparger column

. Plant configuration

Rod Mill -.
Ball Mill

Secondal‘y Roughers

Installation of externall sparger column
Optimization — Method

Parameters maintained! at standard
One parameter evaluated per trial
Procedure as for pilot plant trials

Standard setuings :
Pulpr/evel.; 700
Al addition: . 65 N/ (= 1.2 cI1y/S).
Sparger pressure. 2.0 bar




Installation; off external sparger column
Optimization
Pulp.level (Frothl depii)

Column performance at different Pulp levels
(Figure 5)

Column PGM recovery, CrOs
Column PGM upgrade rati
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Installation of externall sparger column
Optimization
Alr adaition,

Column performance at different Jg
(Figure 6)

Column PGM recovery, CrO3
reduction (%)
Column PGM upgrade rati
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Installation; off external sparger column
Optimization
Compined. mixing. pressure

Column performance at different combined mixing pressures
(Figure 7)
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Plant metallurgical performance - after
PGM recovery & PGV upgdrade ratio

UG 2 - Plant PGM recovery against PGM upgrade ratio
(Figure 8)

N3
b

%3
S

L
+
=3
S

o
=3
PGM upgrade ratio

S~
7

Nov03 Dec'03 Jan'04 Feb'04 Mar'04 Apr'04 May'04 Jun'04
Month

PGM recovery (%)
3

L
+
=
=

=
<

~——— Recovery (%) —— PGM Upgrade ratio ‘




Plant metallurgical performance - after
Finall concentrate %) Cr;0;

UG 2 - Final concentrate % Cr;03
(Figure 9)
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Plant metallurgical performance - after
PGMI/ Cr;0O; ratio

UG 2 - PGM recovery against PGM / Cr,0; - ratio in final concentrate
(Figure 11)
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Plant metallurgical performance - after
PGM recovery & upgrade ratio Vs firequency.

UG 2 - Plant recovery > 81 % against PGM upgrade ratio & Frequency
(Figure 12)

PGM recovery (%) & PGM
upgrade ratio
Frequency (days/month’

Nov'03 Dec'03 Jan'04 Feb'04 Mar'04 Apr'04 May'04 Jun'04
Month

[ PGM Recovery (%) B Upgrade ratio —— Freq. (days /month ) ‘

Plant metallurgical perfermance - after
Column Cr,0; reduction

UG 2 - column feed against column concentrate
(% Cr,03)
(Figure 14)
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Plant metallurgical performance - after
Results ebtained — overall

PGVl recovery. : + 2.01%
PGM Upgradeiratio s + 9.0 %
Cr,05 in conc. : - 37.8 %
PGM / Cr,05 ratio : +76.3 Y%
Plant threughput: : + 9.5 %

Conclusions

Typical €05 penalties  payable::

Cr,05 in/ concentrate Smelting penalty
(D) ( ZAR / ton Cr,0; )

<15 (0)

15 =200 13200

20-25 14600

2:458='3.0 16100

3.0 =4.0 32200

4.0= 5.0 51010/0)0)

> 5.0 /51000




Conclusions - Payback

Before

After

Comments

Plant feed

100 000

100 000

@ 4.0 g/t 3PGE + Au

Recovery

80.0 %

81.6 %

Increase by 2 %

Conc. Grade

34019/t

375 g/t

Improve by: 10 %

Cr,0; ini conc.

4.5 %

2.8/%

Reduce by 38 %

Penalty

ZAR 501000

ZAR 16 100

Perton Cr;0; in concentrate

Additional

2 ZAR 832 000
Income

At ZAR 130 000 / kg| 3PGE + Au

7AR 1 757 120 Includl.ng smelting saylng ( Z.AR 450 /t)
Excluding tiansportation saving

Profit ZAR 2 589 120

Capital ZAR 1 700 000
expenditure

Penalty saving

Conclusions

Tihe externall sparger column exceeded all
expectations

PGM recovery improved by 2! %
PGM upgrade ratio of' 105/ achieved

Potential reduction off 38/ % of current UG 2
final concentrate Cr;O5 content




Conclusions

Is this' Nerthami preven technolegy: the
dnswer: to €05 associated challenges in
pyrometallurgical processes ?
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