
 
 

 
 

1	

 
 

 

 

 
 
 
12 July 2019 
 
ASX ANNOUNCEMENT   
  
Pilbara Metals Group Company Overview 
 
Mission NewEnergy Limited (ASX: MBT, OTC: MNELF) is pleased to provide the following 
company overview of Pilbara Metals Group Pty Ltd,  a company to be acquired by MBT pursuant 
to a reverse take over as announced today. 
 
 

- Announcement Ends  - 
 
Company Contact: 

 
Mission NewEnergy Ltd 
 
Guy Burnett 
Phone: +61 8 6313 3975 
Email: guy@missionnewenergy.com 

Pilbara Metals Group: 
 
Rob Mandanici 
Phone: +61 419 015 884 
Email: rob@pilbarametalsgroup.com 

 

Tempo Offices, Unit B9,  
431 Roberts Rd, Subiaco,   

Western Australia, 6008  
  

Tel: + 618 6313 3975  
Fax: + 618 6270 6339 

Email: invest@missionnewenergy.com 
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P M G  a i m s  to  b e  t h e  f i rs t  p ro d u c e r  o f  h i g h  p u r i t y  
m a n ga n e s e  s u l p h ate  ( H P  M n S O 4)  i n  A u st ra l i a  u s i n g  
a  n o ve l  p ro d u c t i o n  p ro c e s s .

H i g h  p u r i t y  m a n ga n e s e  d e r i vat i ve s  h ave  e m e rge d  a s  
c r i t i ca l  E V  b atte r y  m ate r i a l s .  

N ove l ,  l o w co st  p ro d u c t i o n  p ro c e s s  u t i l i s i n g  l o w 
g ra d e  m a n ga n e s e  o re

H P  M n S O 4 i s  d r i ve n  b y  t h e  n e e d  to  re d u c e  t h e  
$ / kwh  o f  a  h i g h  p e r fo rm a n c e  E V  b atte r y.

L o cate d  i n  Pe r t h ,  We ste rn  A u st ra l i a  – a  wo r l d  c l a s s  
m i n i n g  j u r i s d i c t i o n  a n d  q u i c k l y  b e i n g  re co g n i ze d  a s  
a  key  b atte r y  m ate r i a l  l o cat i o n .

L o w ca p ex ,  h i g h  N PV  p ro j e c t  – ta k i n g  a  l o w va l u e  
o re  to  p ro d u c e  a  h i g h  va l u e ,   c r i t i ca l  b atte r y  
m ate r i a l .

A b u n d a nt  s to c k  p i l e s  o f  l o w to  m e d i u m  g ra d e  
m a n ga n e s e  o re  ava i l a b l e  i n  We ste rn  A u st ra l i a .

WHY 
PILBARA
METALS
GROUP?

F I R S T  M O V E R

C R I T I C A L  B A T T E R Y  
M A T E R I A L

L O W  C O S T  P R O C E S S

S T R O N G  D E M A N D

D E S I R A B L E  
L O C A T I O N

L O W  C A P E X
/ H I G H  N P V

A C C E S S  T O  C H E A P  
F E E D S T O C K
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PROJECT OVERVIEW

ü PMG p lans  to  bu i ld  a  Manganese  Su lphate  Process ing  P lant  on  the  
Kwinana  Indust r ia l  St r ip ,  located  south  of  Perth*.

ü PMG a ims  to  have  a  product ion  capac i ty  of  40 ,000  tonnes  per  annum 
of  h igh  pur i ty  manganese  su lphate  (HP MnSO 4)  for  the  l i th ium- ion  
battery  indust ry**.  

ü Successfu l l y  completed  in i t ia l  test-work  carr ied  out  by  CSIRO to  
produce  h igh  pur i ty  manganese  su lphate  (HP MnSO 4) .  

üNPV enhanced by  s ign i f i cant  b iproduct  cred i t s .

ü Prov is iona l  process  patent  lodged.  

ü PMG wi l l  u t i l i se  low grade  to  medium feedstock ,  abundant  in  Western  
Aust ra l ia .   

üHP MnSO 4   i s  requ i red  i f  Western  Aust ra l ia  i s  to  become a  producer  of  
precursors  or  cathode mater ia l .  

üOffshore  expans ion  by  l i cens ing  technology
* Subject to confirmation of  the feasibility of the Plant following the Front End Engineering Design (FEED) and Bankable Feasibility Study 
(BFS). 
** Minimum proposed plant capacity is based on market research surrounding the current market demand, as well as future market 
growth forecasts from both publicly available research, information provided by the International Manganese Institute (IMnI) and internal 
market research. This is subject to confirmation through the Feed Study & BFS. 



MANGANESE

ü12th most  abundant element on earth.

üDucti le ,  mal leable and able to conduct  e lectr ic ity  
and heat.

ü90% of  al l  manganese consumed goes into steel  as  
an al loying element.

üCost  and chemical  propert ies make it  an ideal  
e lement for  use in batter ies.

üHP MnSO4 has emerged as a cr it ical  EV battery 
mater ial .

üHP MnSO4 currently  accounts for  10% of  the 
global  manganese market  by volume but 40% of  
i ts  g lobal  value.

üBASF reported to be developing a EV battery 
cathode with 70% Mn.  

O F  A L L  M A N G A N E S E  P R O D U C E D  I S  
U S E D  TO  M A K E  M A N G A N E S E  OX I D E S2%

S I L I C O M A N G A N E S E

O T H E R  A L L O Y S

E L E C T R O L Y T I C  M A N G A N E S E  
M E T A L

M A N G A N E S E  O X I D E S

S L A G

C A R B O N  F E M N

M A N G A N E S E  OX I D E S  A R E  U S E D  I N           T Y P E S  O F  B AT T E R I E S3
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CURRENT PRODUCTION TECHNIQUES
Existing MnSO4 production techniques face several challenges

ü Production via electrolyt ic  manganese metal  (EMM) is  energy intensive and therefore expensive.

ü Production from low grade oxide or carbonate ores consumes signif icant amounts of  acid.

ü Chinese ore sources suffering from decl ining grade prof i le.

Re-leach H2SO4
Crushing and Milling

Reduction Roast
ElectrolysisPurificationH2SO4 acid digestion

Require greater H2SO4 
acid digestion

Carbonate ore –
lower Mn content

Solvent extraction + 
additional processing

Contain greater 
amounts of impurities

Crushing and Milling

Mn oxide ore



THE PMG ADVANTAGE
ü Able to process cheap,   low grade Mn Ore into high value HP MnSO 4

ü Signif icant  saleable by-products – MnSO 4 (fert i l izer  and food grade,  FeO 
powder and others

ü No electrolysis  required – not energy intensive 

ü Low environmental  footpr int  – consume water  and local  gas supply for  
power.

HP MnSO4 $$$$
MnSO4 ag + food grade $$

FeO powder $$

Low grade Mn ore
Cryptomelane and pyrolusite

K(Mn4+,Mn2+)8O16
High Fe 

MnO2 + 2H2SO4 → MnSO4 + H2O
Digestion, filtration, purification 



PMG’S
PROCESS



MANGANESE SULFATE MARKET

ü The current market for HP MnSO4 is small  but 
growing rapidly. 

ü 2018 global market estimates for battery spec 
MnSO4 was approximately 100,000 tonnes*. 

ü EV unit demand for Mn wil l  vary depending on 
battery chemistry. 

ü BASF believed to be developing a cathode 
contained 70% Mn. 

ü Some market forecasts expect the market to 
grow 10x by 2030**.  

ü The largest portion of this HP MnSO4 wil l  go into 
NMC and LMNO cathode material.

ü Lower grade materials (<32% Mn) used in 
agriculture and food applications expected to 
grow in l ine with GDP. 0 20 40 60 80 100 120

LMO

NMC-370

NMC-111

NMC-622

NMC-523

NMC-811

Contained Manganese in a 90Kw/H Battery Pack

Kg

H P  M n S O 4 m a r ke t  ex p e c te d  to  g ro w  ra p i d l y.  B a s e d  o n  E V  
p re d i c t i o n s  o n l y,  a n d  t h e  c u r re n t  6 2 2 / 5 2 3  s t r u c t u re s

2018
100,000t

2030
860,000t

Nickel –Manganese-Cobalt or NMC has become one of the 
most popular cathode chemistries.

*  I n t e r n a t i o n a l  M a n g a n e s e  I n s t i t u t e  
( I M n I )
* *  B e n c h m a r k  M i n e r a l s  



MANGANESE SULFATE 
DEMAND

ü Battery cathode 
manufacturers and NMC 
powder producers procure HP 
MnSO4 that has either been 
made from Mn carbonate ore 
or from electrolytic 
manganese metal (EMM).

ü The alternative to purchase 
High-Purity EMM in order to 
make their own HP MnSO4 via 
a hydro-metallurgical process. 

ü Cathode cost estimated to be 
less than 4% of the total cost 
of the battery pack – reducing 
price sensitivity.

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

2018 2030

EMM EMD HP MnSO4

Mt

Source: Market Estimates , Element 25

Mn i s  less  
than  4% of  
the  tota l  
battery  cost



BATTERY CHEMISTRY 
A MOVING FEAST FOR Mn
ü Nickel–Manganese-Cobalt  or  NMC has  become one of  

the most  popular  cathode chemistr ies .  The dr ive  for  
lower  cost  may work  in  favor  of  h igher  Mn content

ü NMC 2-7-1
Manganese r ich,  BASF i s  leading the development of  a  
cathode that  contains  70% Mn.  

ü LMNO
This  chemistry  i s  expected to dominate  as  sol id  state  
cathodes gain  market  share.  

ü NMC 8-1-1
Cheaper  because of  less  cobal t  but  more d i ff i cu l t  to  
produce.  Benchmark  Mineral  does  not  expect  market  
share  to exceed 25% unt i l  2026.   

ü NMC 1-1-1
Most common chemistry  today.  Dr ive  for  improved 
energy dens i ty  and lower  raw mater ia l  costs  has  seen 1-
1-1  los ing market  share  to 5-3-2  and 6-2-2.  

ü NMC 5-3-2  and 6-2-2
Beginning to gain  s igni f icant  market  share  and capi tal  
commitment to meet  EU diesel  engine guidel ines.  0 0.5 1 1.5

LCO

NCA

NMC 111

NMC-622

NMC-811

LMnO

Li Ni Co Mn Al

Kg
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ü Li-ion battery market due to increase 
~20x in the next twenty years

ü Major countries targeting cumulative 
BEV / PHEV  sales of 13.4m by 2020 
and 5m by 2025 (BHP)

ü Battery pack costs are fall ing 
2 0 1 0 :  ~ U S $ 1 , 0 0 0 / k W h
2 0 1 9 :  ~ U S $ 1 4 0 / k W h
2 0 3 0 ( f ) :  ~ U S $ 6 0 / k W h

ü The primary cathode chemistry in 
2040 will  be NMC and LMNO, 
requiring manganese input of at least 
one mill ion tonnes of manganese 
metal equivalent.

ü NMC and LMNO structures survive the 
transition into solid state batteries.

LONG TERM DEMAND FORECAST 
EV BATTERIES AND STORAGE
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per month

H a r t l e y s  R e s e a r c h



ü Western Austral ia  – a world c lass  mining and 
processing jur isdict ion.  

ü The Kwinana Str ip is  set  to  become the hub of   
the l i thium-ion battery industry in Austral ia.  

ü Access to a ski l led work force (avoid FIFO)

ü Access to key ut i l i t ies  – water  and power.  

ü BHP Nickel  West  Ref inery have announced they 
expect  to  produce nickel  sulphate and cobalt  
sulphate which wi l l  lead to the production of  
precursors.  

ü A Western Austral ian ASX l isted company has 
announced plans to  produce their  own 
l i thium-ion battery with a LMNO cathode in 
2019 (L ithium, Manganese,  Nickel ,  Oxide) .  

THE KWINANA STRIP BATTERY 
ECOSYSTEM



Perth

THE KWINANA 
STRIP BATTERY 
ECOSYSTEM

T I A N Q U I  L I T H I U M
K I D M A N  S Q M

C S B P

C O O G E E  C H E M I C A L S

B H P  N I C K E L  W E S T
W A S T E  T O  E N E R G Y  P L A N T

W A T E R  C O R P O R A T I O N  W A S T E  
W A T E R  T R E A T M E N T  P L A N T P I L B A R A  M E T A L S  G R O U P
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ORE SOURCE
üMult ip le  th i rd  party  ore  sources  ava i lab le  

wi th in  Western  Aust ra l ia  wi th  some a l ready  
processed  and  stockp i led .

ü Low grade  Mn,  h igh  Fe  i s  not  economica l ly  
v iab le  for  the  manufacture  of  Mn meta l  
due  to  not  be ing  ab le  to  separate  the  two 
e lements  economica l ly.

ü Impur i t ies  in  ore  are  not  a  factor  that  
affect  our  HP MnSO 4.  Eas i l y  removed dur ing  
the  process  by  ad just ing  quant i t ies  of  
reagents .

ü S ize  not  a  factor,  ch ips ,  f ines  or  lump 
products  a l l  a re  usab le .  

üNot  a  miner  but  may  fu l l y  integrate  in  the  
future ,  wi th  tenement  app l i cat ions  over  
prospect ive  manganese  ground in  the  
P i lbara .

üMult ip le  ore  source  opt ions  to  ensure  
cont inu i ty  of  supply.  



MnSO4 USE IN 
AGRICULTURE
üManganese is one of 6 trace elements necessary for 

plant growth.

üUsed in stockfeed.

ü30,000 tonnes per annum of Manganese Sulphate is 
imported into Austral ia each year. PMG has identif ied 
by communicating with importers that the market is 
growing. 

üPMG aims to offer a cost competitive product to the 
Austral ian agriculture industry by substituting 100% of 
the volume currently imported. 

üAs the agriculture industry grows in developing 
countries,  so does the demand for high quality 
manganese.
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MILESTONES

Complet ion  
of  CS IRO test  

work

2019 2020 2021

Non-b ind ing  MoU 
s igned wi th  Pr ince  

Spec ia l ty  Products*  

Complete  
PFS

Complete  
BFS

On go ing  
process  

opt imisat ion

Commence  
PFS  

L i st  on  the  
ASX

Secure  
land

Beg in  
const ruct ion  

f inanc ing  round

Secure  
const ruct ion  

f inanc ing

Commence  
Const ruct ion

Secure  addi t iona l  
off take  

agreements

Commence  
Product ion

Cert i f i cat ion  
f rom off- taker  

rece ived.  

Commiss ion ing  of  
P lant

HP MnSO4 
off- takers  

cert i f i cat ion  

Fu l l  product ion  
commence

* Prince Specialty Products, part of the Prince - Erachem Group of companies. The non-binding MOU is subject to the negotiation and execution of a Definitive Agreement, with PMG allowing Prince to 
purchase up to 40k/t of MnSO4 product as required, the right to distribute into the European and North American markets, packaging of the goods to the satisfaction of Prince, pricing, and for a period of up 
to 5 years. 



“NON-EXECUTIVE 
CHAIRMAN 

SIMON ANDREW

M r  A n d r e w  h a s  2 0  y e a r s ’  
e x p e r i e n c e  i n  f i n a n c i a l  m a r k e t s  

i n  A s i a  a n d  A u s t r a l i a .  

H e  h a s  w o r k e d  i n  v a r i o u s  r o l e s  a s  
a n  e q u i t y  r e s e a r c h  a n a l y s t  f o r  

s e v e r a l  g l o b a l  i n v e s t m e n t  b a n k s  
i n c l u d i n g  D e u t s c h e  B a n k  a n d  B o A  

M e r r i l l  L y n c h .  

KEY
PEOPLE

MANAGING DIRECTOR

ROBERT MANDANICI

M r  M a n d a n i c i  h a s  w o r k e d  i n  b o t h  
t h e  P r i v a t e  a n d  G o v e r n m e n t  

s e c t o r  a n d  h a s  e x t e n s i v e  
k n o w l e d g e  o f  c o r p o r a t e  

g o v e r n a n c e  p r o c e s s e s  a n d  
p r o c e d u r e s .  

H e  w a s  p r e v i o u s l y  t h e  M a n a g i n g  
D i r e c t o r  o f  A S X  l i s t e d  L i t h e x  

R e s o u r c e s  L i m i t e d .

EXECUTIVE DIRECTOR

ANNETTE CRABBE

M i s s  C r a b b e  h a s  o v e r  1 0  
y e a r s  e x p e r i e n c e  i n  

m a n a g e m e n t  w i t h i n  t h e  
p r o c e s s i n g ,  m i n i n g  a n d  

c o n s t r u c t i o n  i n d u s t r i e s .

S h e  h o l d s  a  D i p l o m a  o f  
B u s i n e s s  a n d  i s  c u r r e n t l y  

c o m p l e t i n g  a  B C o m
( E c o n o m i c s  &  F i n a n c e )  

CHIEF SCIENTIST &
PROCESS ENGINEER

DR. YATENDRA SHARMA

D r .  S h a r m a  i s  q u a l i f i e d  i n  
c h e m i s t r y  w i t h  a  P h D  i n  

C h e m i c a l  T e c h n o l o g y  w i t h  a  
d i s t i n c t i o n  f r o m  T e c h n i s c h e  

U n i v e r s i t a e t  G r a z  i n  
A u s t r i a .  



“
CORPORATE SNAPSHOT
INDICATIVE CAPITAL STRUCTURE

KEY PEOPLE

N O N - E X E C U T I V E  C H A I R M A N

Ø S I M O N  A N D R E W

C H I E F  S C I E N T I S T  &  P R O C E S S  E N G I N E E R

Ø D R .  YAT E N D R A  S H A R M A

M A N A G I N G  D I R E C TO R

Ø R O B E R T  M A N DA N I C I

E X E C U T I V E  D I R E C TO R

Ø A N N E T T E  C R A B B E

PMG plans to list via a 
reverse takeover of 
Mission NewEnergy
(ASX:MBT).

$ 4 . 6 m  R a i se $ 6 . 0 m  R a i se

M i s s i o n  N ewE n e rg y  ( M BT )  s h a re s 40,870,275 40,870,275 

S h a re s  i s s u e d  to  P M G 99,000,000 99,000,000 

A d v i s o r  &  B ro ke r  S h a re s   4,600,000 6,000,000 

Co nve rt i b l e  N o te  35,714,285 35,714,285

A SX  Ca p i ta l  Ra i s e 131,428,571 171,428,571 

To ta l  M i s s i o n  N ewE n e rg y  ( M BT )  s h a re s 311,613,131 353,013,131

M kt  Ca p  @ $ 0 . 0 3 5 $10,906,459 $12,355,459 

E V  ( E nte rp r i s e  Va l u e )  * $6,306,459 $6,355,459 

S U B J E C T  T O  M B T  S H A R E H O L D E R  A P P R O V A L

15%

36%
2%

47%

Existing MBT Shares

  Shares issued to PMG

  Advisor & Broker Shares

ASX Capital Raise * E V  b e i n g  i n d i c a t i ve  m a r ke t  c a p i ta l i za t i o n  l e s s  
i n d i c a t i ve  c a s h ,  p o s t  A S X  c a p i ta l  ra i s e .  



DISCLAIMER
T h i s  p r e s e n t a t i o n  c o n t a i n s  o n l y  a  b r i e f  o v e r v i e w  o f  P i l b a r a  
M e t a l s  G r o u p  P t y  L t d  ( “ P i l b a r a  M e t a l s  G r o u p " )  a n d  i t s  
r e s p e c t i v e  a c t i v i t i e s  a n d  o p e r a t i o n s .  T h e  c o n t e n t s  o f  t h i s  
p r e s e n t a t i o n ,  i n c l u d i n g  m a t t e r s  r e l a t i n g  t o  t h e  g e o l o g y  o r  
m e t a l l u r g y  o f  P i l b a r a  M e t a l s  G r o u p  p r o j e c t s ,  m a y  r e l y  o n  
v a r i o u s  a s s u m p t i o n s  a n d  s u b j e c t i v e  i n t e r p r e t a t i o n s  w h i c h  i t  i s  
n o t  p o s s i b l e  t o  d e t a i l  i n  t h i s  p r e s e n t a t i o n  a n d  w h i c h  h a v e  n o t  
b e e n  s u b j e c t  t o  a n y  i n d e p e n d e n t  v e r i f i c a t i o n .

T h i s  p r e s e n t a t i o n  c o n t a i n s  a  n u m b e r  o f  
f o r w a r d - l o o k i n g  s t a t e m e n t s .  K n o w n  a n d  u n k n o w n  r i s k s  a n d  
u n c e r t a i n t i e s ,  a n d  f a c t o r s  o u t s i d e  o f  P i l b a r a  M e t a l s  G r o u p ’ s  
c o n t r o l ,  m a y  c a u s e  t h e  a c t u a l  r e s u l t s ,  p e r f o r m a n c e  a n d  
a c h i e v e m e n t s  o f  P i l b a r a  M e t a l s  G r o u p  t o  d i f f e r  m a t e r i a l l y  f r o m  
t h o s e  e x p r e s s e d  o r  i m p l i e d  i n  t h i s  p r e s e n t a t i o n .

T o  t h e  m a x i m u m  e x t e n t  p e r m i t t e d  b y  l a w ,  P i l b a r a  M e t a l s  G r o u p  
d o e s  n o t  w a r r a n t  t h e  a c c u r a c y ,  c u r r e n c y  o r  c o m p l e t e n e s s  o f  t h e  
i n f o r m a t i o n  i n  t h i s  p r e s e n t a t i o n ,  n o r  t h e  f u t u r e  p e r f o r m a n c e  o f  
P i l b a r a  M e t a l s  G r o u p ,  a n d  w i l l  n o t  b e  r e s p o n s i b l e  f o r  a n y  l o s s  
o r  d a m a g e  a r i s i n g  f r o m  t h e  u s e  o f  t h e  i n f o r m a t i o n .

T h e  i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  p r e s e n t a t i o n  i s  n o t  a  
s u b s t i t u t e  f o r  d e t a i l e d  i n v e s t i g a t i o n  o r  a n a l y s i s  o f  a n y  
p a r t i c u l a r  i s s u e .  C u r r e n t  a n d  p o t e n t i a l  i n v e s t o r s  a n d  
s h a r e h o l d e r s  s h o u l d  s e e k  i n d e p e n d e n t  a d v i c e  b e f o r e  m a k i n g  a n y  
i n v e s t m e n t  d e c i s i o n  i n  r e g a r d  t o  P i l b a r a  M e t a l s  G r o u p  o r  i t s  
a c t i v i t i e s .

W W W . P I L B A R A M E T A L S G R O U P . C O M
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CONTACT 
INFORMATION

SIMON ANDREW - Non-Executive Chairman

0488 434 483

simon@pilbarametalsgroup.com

P I L B A R A  M E T A L S  G R O U P  P T Y  L T D

A C N  1 6 9  7 1 9  9 9 3

I N F O @ P I L B A R A M E T A L S G R O U P . C O M

L E V E L  7 ,  1 2  S T  G E O R G E S  T E R R A C E  P E R T H  W A  6 0 0 0

ROB MANDANICI – Managing Director

0419 015 884

rob@pilbarametalsgroup.com

ANNETTE CRABBE– Executive Director

0419 402 714

annette@pilbarametalsgroup.com
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