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READY, SET, GO!
Kibaran Resources Limited (“Kibaran” or “the Company”) is well down the path to
implementation of a vertically integrated graphite business supplying a number of markets
outside of China. This includes traditional uses and the developing lithium-ion battery (“LiB”)
anode market, the latter of which some forecast will result in a eight fold increase in demand
for natural flake graphite for batteries by 2025.
The Company’s key asset is the 100% owned (through wholly owned Tanzanian subsidiary
TanzGraphite) Epanko Graphite Project (“Epanko”) in Tanzania, which is fully permitted and has
binding offtake agreements thus far with German and Japanese customers for ~44,000tpa of
the planned 60,000tpa of proposed high-quality graphite concentrate production. Kibaran is
now working towards finalising financing following a hiatus (now ended) in the development of
Epanko, with the potential for first production by 2021. Delays were initially due to conforming
with the rigorous bankable feasibility study (“BFS”) and other requirements associated with
sourcing funding out of Europe and complying with the IFC Equator Principles, however
satisfaction of these requirements has resulted in a rigorous study and robust, financable
project.

A$2.90 m

Delays were also caused due to the well publicised changes in the Tanzanian Mining Law this affected Kibaran (and a number of other companies) in that the issuing of Mining Leases
(ML) was held up for over twelve months; Kibaran has now been issued with a Letter of
Guarantee effectively extending the life of the Epanko Mining Lease from 2025 to 2035, which
is a requirement of the senior debt financiers in that it matches the term of the ML with that of
the debt financing, and which now allows for the recommencement of financing negotiations.

Mr Grant Pierce OAM: Executive Director - Projects

The second key part of the strategy is downstream processing of graphite to purified spherical
graphite (“SpG”), a key component of LiB anodes. This has involved the setting up of the
EcoGraf business, which has also included the development of an environmentally friendly
proprietary SpG purification process, that has been successfully tested on graphite from
Epanko and a number of 3rd parties globally. Purified SpG has been used to produce “in-spec”
battery anode material that has been successfully tested by a number of anode manufacturers.

Cash - June 30, 2018
Board and Management
Mr Robert Pett: Non-Executive Chairman
Mr Andrew Spinks: Managing Director
Mr John Conidi: Non-Executive Director

Mr Christoph Frey: Technical Graphite Specialist/
Non-Executive Director
Ms Howard Rey: Chief Financial Officer
Major Shareholders
Colonial First State

11 %

Board

10 %

Top 20

50.5 %

Share Price Performance

The development of EcoGraf has continued in parallel with Epanko, with a pilot plant now
operating in Germany. Plans are for a staged expansion up to a production of 20,000tpa purified
SpG by 2021, with further expansions possible thereafter. The nature of the business is that
plants will have the flexibility to be able to be set up in locations to suit the markets, and with
the potential to be able to be developed in association with strategic partners.

KEY POINTS
Ready to go: With the recent Letter of Guarantee on the Mining Lease, Kibaran is now in a
position to finalise funding and progress Epanko to development and production; EcoGraf is
currently underway, with the Company now considering attracting a strategic partner to help
fund the commercial development of the SpG process.
Offtake in place: Binding offtake agreements are in place with quality partners; this includes
an 20,000tpa agreement with Thyssen-Krupp that could supply ~30% of the German refractory
market, 10,000tpa with a German trader and 14,000tpa with Sojitz, a major supplier to the nonChinese battery markets in Japan and South Korea.
Forecast strong market growth: Graphite markets are forecast to grow very strongly over
the foreseeable future, largely driven by the growth in electric vehicles; one outcome of this is
that end users will be looking to supply outside of China, which currently controls the market.
Quality resources with upside: Mineralisation at Epanko is of high quality, and suitable to
supply most markets; in addition, there is considerable upside potential for future operational
expansions. The Company also has a strategic holding and Resource at Merelani-Arusha in the
north of Tanzania, which has the possibility to be a future producer.

Mark Gordon - Senior Analyst

The investment opinion in this report is current as
at the date of publication. Investors and advisers
should be aware that over time the circumstances
of the issuer and/or product may change which
may affect our investment opinion.

Independent Investment Research

Success with EcoGraf: Results to date suggest that EcoGraf will be able to be successfully
developed commercially, and being an ethical and green non-HF purification technology,
products should have broad market appeal.
Experienced personnel: Company personnel have extensive and successful experience in the
resource sector (including graphite), and have a significant stake in the Company.
Active work programme: We expect to see milestones being met over the near to mid term,
thus leading to material news flow.
Valuation: We have a base case valuation/six month price target of A$0.64/share for Kibaran,
calculated on a share structure diluted for funding of Epanko and EcoGraf and graphite pricing
adjusted slightly upwards to reflect changes in pricing since release of the BFS. This is
predicated on menaingful progress at both the Epanko and EcoGraf projects.
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SWOT ANALYSIS
Strengths
 Close to development ready: .Epanko is close to development ready, with the finalisation
of financing now required to commence development activities.
 Robust BFS and technically de-risked: The review process and meeting the IFC and
World Bank requirements have resulted in a robust BFS for Epanko and the technical derisking of the Project.
 Environmentally friendly EcoGraf process: Given that the majority of current SpG
purification is carried out using HF treatment, the EcoGraf process presents an ethical,
clean alternative that should gain wide appeal to end users which includes the major
automobile and energy storage markets.
 Robust, high quality Resource: Epanko has a high quality and robust Resource, with the
graphite suitable for most applications and hence readily marketable; in addition there is
considerable strike length of mineralisation yet to included in Resources, providing the
potential for Resource and hence operational expansions.
 Forecast strong graphite outlook: Most commentators are seeing a strong outlook for
graphite for the foreseeable future, with this to be largely driven by the strong forecast for
growth in the electric vehicle market.
 Strong offtake partners: This is a key strength, in that the Company has binding offtake
agreements with German and Japanese parties, with customers within Europe and Asia
looking to diversify sources of supply away from China. The tie in with German partners
also means Kibaran will be ideally placed to provide SpG to planned German gigafactories.
 Close to infrastructure: Epanko has ready access to transport infrastructure (both road
and rail) connecting it to the port at Dar es Salaam; in addition planned upgrades to the
Tanzanian electricity grid will result in Epanko being supplied by grid power after a few
years of operation.
 Experienced board and management: Company personnel have experience in the
mining and resources sector, including Tanzania and graphite, and also have a significant
shareholding in Kibaran, thus aligning their interests with other shareholders.

Weaknesses
 Tanzania: Given issues with the Mining Law over the past year, being located in Tanzania
may be seen as a weakness by some, however on the other hand these now have been
largely sorted out, with finalisation of the new laws, the Minerals Commission being
formed and MLs now being granted.

Opportunities
 Upstream expansion: The potential to increase Resources at Epanko provides the
opportunity to expand graphite concentrate production, with this also being provided at
Merelani-Arusha .
 Downstream expansion and diversification: The nature of the EcoGraf process will
allow ready expansion in response to changing markets, with the ability for plants to be
located to suit customers; in addition there may be the potential to move into the higher
value downstream processing, including the production of spherical graphite.
 Other acquisitions: Should the Project go into production, it should generate significant
cash that could then be used for further acquisitions to grow the Company.

Threats
 Commodity prices: These have a major effect on junior resource companies, both on the
economics of any project and on the ability to raise funding.
 Commissioning and operations: New start-ups commonly experience issues during the
commissioning phase; this is however somewhat mitigated at Epanko with the planned
operations using standard and proven off the shelf systems and techniques. This is more
of a risk for the EcoGraf processing, however will be tested by the pilot scale work.

Independent Investment Research
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OVERVIEW
STRATEGY AND PROJECT OVERVIEW
 Kibaran’s strategy is to develop a vertically integrated graphite production business
targeting traditional and the rapidly growing battery markets in Europe and North-East Asia.
 This strategy has involved the setting up of two wholly owned business units, TanzGraphite,
which is involved in the development of upstream mining operations, and EcoGraf, which
will operate the downstream purified SpG business to supply the battery anode markets
- additional downstream value add opportunities that may be considered in the future
include the production of the higher value coated spherical graphite.
 The upstream activities are currently focussed on the proposed 60,000 tpa high quality
Epanko Graphite Project in south-central Tanzania (Figure 1), for which the Company is
currently undertaking financing activities, with the potential for first production in early to
mid 2020 - this has the Resource upside to allow for significant production increases if
need be and has the flake quality and mix to suit most applications.
Figure 1: Kibaran project location map

Source: Kibaran

 One of the aims of EcoGraf is to produce an ethically sourced, environmentally friendly
product that will gain wide market appeal; as such a proprietary non-hydroflouric acid (HF)
purification process has been developed, patented and successfully tested on a bench
scale, and for which pilot plant testing is currently underway.
 The EcoGraf process has successfully treated material from Epanko and from a number of
3rd party sources to produce +99.95% C battery anode grade SpG (which meets battery
producers’ specifications), with the target feed being -100 mesh, lower grade (94%) flake,
and thus should add considerable value to what is currently relatively low value material.
 Importantly EcoGraf has also been successful tested on the fines product left over from
the milling to produce SpG - this material is usually sold into the low value recarburiser
market, however the production of high purity material leaves open the opportunity for this
to be used in higher value applications and the development of new technologies.
 It is planned to ramp up the EcoGraf business to the production of 20,000 tpa of SpG over
the next few years (and potentially up to 40,000tpa after that based on forecast demand),
with initial commercial production of 5,000tpa - different locations, including Tanzania, Asia
and Europe are being considered for the plant(s), with these having the flexibility to be
sited close to customers. The 5,000tpa target is 25% of the current battery anode graphite
market outside of China, with the expansion plans based upon that market share.
 Other projects include the brownfields Merelani-Arusha Graphite Project in northern
Tanzania (which has an MRE of 17.5Mt @ 6.5% TGC) and the early stage Tanga Graphite
Project (Figure 1), which will be considered for future expansions of upstream production.
Independent Investment Research
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FINANCIAL POSITION
 As of June 30, 2018, the Company had A$2.804 million in cash and no debt.
 Over the 12 months to June 30, 2018, the Company spent A$2.167 million on exploration
and development, and A$2.308 million on administration and overheads.
 The most recent equity raising was in the June Quarter, 2017, with the Company raising
A$2.776 million (before costs) through an underwritten rights issue, issuing 19.83 million
shares at a price of A$0.14/share.

CAPITAL STRUCTURE
 The Company has 275.7 million ordinary shares (including 11.5 million escrowed shares)
and 3.05 million unlisted options on issue, options are detailed in Table 1.
 The largest shareholder is Colonial First State, with a 11% holding; the Board holds 10%
of the Company.
 The Top 20 hold 50.5%, and there are 1,694 shareholders.
Table 1: Unlisted options
Unlisted options
Expiry Date

Number

Exercise
Price

Cash on
Exercise

31/12/2018

1,000,000

A$0.300

$300,000

2/06/2019

1,000,000

A$0.228

$228,200

6/03/2020

1,050,000

A$0.230

$241,500

Total

3,050,000

N/A

$769,700

Source: Kibaran

EPANKO GRAPHITE PROJECT - KIBARAN 100%
LOCATION, INFRASTRUCTURE AND TENURE
 The Epanko Graphite Project is located approximately 470km SW by road from Dar-esSalaam in southern Tanzania, and approximately 130km south of the “Tanzara” railway at
Ifakara (Figure 2) - the Project is held and operated through TanzGraphite, a 100% owned
subsidiary of Kibaran.
Figure 2: Epanko location and infrastructure

Source: Kibaran

 Access from Dar es Salaam is by 340km of tarred road to Ifakara, and then 130km of
compacted laterite road to site; transport infrastructure improvements over recent years
have included the construction of a bridge over the Kilombero River near Ifakara, which
replaced a vehicular ferry.
Independent Investment Research
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 The main Tanzanian electricity supply passes through Ifakara (Figure 2); it is expected that
an upgraded substation in Ifakara will result in the Project being able to be connected to
the Ifakara substation via a dedicated 33kV powerline from around the second year of
production.
 The project comprises one granted Mining Lease (ML 548/2015, 9.62km2) and seven
granted Prospecting Licences (“PL”, 80.47km2), all held by TanzGraphite.
 The Mining Lease was originally granted in 2015 for a term of 10 years; as announced to
the market on September 9, 2018, the Company has received a Letter of Guarantee from
the Government of Tanzania for the renewal of the Mining Lease for a further 10 years from
expiry in 2015 until 2025 - this is important in that it aligns the term of the Mining Lease
with that of the proposed senior debt facilities.
 The original issue of the Mining Lease required the grant of all required environmental
permits, and thus the Project is now fully permitted.
 There had been a hiatus in some activities related to the proposed mining operations
since early July, 2017 (just after the completion of the updated BFS), with the Tanzanian
Government introducing new mining legislation and regulations in early July 2017 with this
accompanied by a moratorium on the issue of new Mining Leases.

LOCAL COMMUNITY
 One of the key aspects of advancing the Project is the resettlement and compensation for
the local community which comprises six hamlets (~300 families) that will be affected by
the proposed operation.
 The Resettlement Action Plan (“RAP”) compensation schedules have been approved, with
these covering all areas affected by the proposed operations and the resettlement area,
and detail the compensation rates to be paid.
 The Company has also put in place a long term, US$7.5 million community investment
package, which includes the RAP, upgraded infrastructure and community facilities, new
housing and assistance with the establishment of micro-enterprises amongst family
groups, with plans meeting the requirements of the Equator Principles.
 The Company expects to directly employ up to 250 locals during construction, and up to
200 during operations; however the economic benefits flowing from the direct employment
will have an expected 10x to 15x multiplier affect within the local communities.

GEOLOGY AND MINERALISATION
 The host Mahenge graphitic schist is part of a basement package of Neoproterozoic high
grade metamorphics of the Usagaran Mobile Belt, with units including mafic and felsic
granulite, gneiss and migmatite interlayered with amphibolites, marble, quartzite and
mylonite - the Usagaran belt is to the south of the Archaean Tanzanian Craton.
 The units in the project area are broadly interpreted as forming moderately south plunging
(20° to 35°) refolded tight to isoclinal and recumbent folds; in addition to the folding the
area is cut by a number of faults (Figure 5).
 Mineralisation at Epanko is hosted within a quartz-feldspar-carbonite-graphite schist within
the overall metamorphic package - the graphite mineralisation is interpreted as being the
result of the high grade metamorphism, associated with north-south thrusting, affecting
pre-existing carbonaceous sediments; the graphitic schists contain between 3% and 25%
total graphitic carbon (“TGC”).
 The Epanko Deposit, which comprises two zones (Western and Eastern, Figures 3 to
6), is interpreted as being located on the western limb of the fold south of the hinge;
the Western Zone is interpreted as dipping steeply to the east, with the Eastern Zone
containing two lenses, one shallowly dipping (30° west) and one sub-vertical.

Independent Investment Research
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Figure 3: Epanko mineralised zones on EM image

Source: Kibaran
Figure 4: Epanko west section 9036500N

Source: Kibaran
Figure 4: Epanko east section 9032700N

Independent Investment Research
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Source: Kibaran

 Electromagnetic (“EM”) surveying has highlighted a strike length of at least 4km of
prospective stratigraphy in the Western Zone (Figure 3), with only ~1,130m being drill
tested; in addition mineralisation is open at depth below the deepest intersection of 200m
(Figure 6) - this provides potential significant Resource upside in the Western Zone.
Figure 6: Western Zone Resource blocks and drill hole traces

Source: Kibaran

HISTORICAL ACTIVITIES
 Historic work in the district included comprehensive studies carried out by G. M. Stockley
(of the then Tanganyikan Department of Geological Survey), reported in 1945, that identified
the potential for commercial grade graphite at the Ndololo Prospect, located on the nose
of the syncline on the Mahenge scarp to the north of Kibaran’s tenements.
 No further work was carried out until Kibaran acquired the Project in 2012.

WORK BY KIBARAN
 Since acquiring the Project, Kibaran has carried out significant work, largely concentrated on
development studies for Epanko, with activities including drilling, metallurgy, engineering
and other programmes associated with the relevant studies.
 As discussed earlier, a key part of the Company’s activities has been community consultation
and engagement, with this resulting in Resettlement and Stakeholder Engagement Plans
that have been completed to the IFC Equator Principles; this has resulted in the approval
of the RAP compensation schedules by the relevant Government agencies which is a key
part of securing debt funding for the Project.
 The Company is also well advanced on offtake and financing, with ~44,000tpa of the
proposed 60,000 tpa concentrate output being subject to offtake agreements.

Resources and Reserves
 The latest JORC 2012 compliant Mineral Resource Estimate (“MRE”, Table 3) for Epanko
was completed in March 2017, following on from 7,734m of infill and extensional drilling
that was completed partly in response to the Independent Engineering Report (“EIR”)
completed as part of the bankers’ due diligence on the 2016 BFS (discussed below);
this work was also carried out given the plans to increase the 40,000tpa concentrate
production as presented in the 2016 BFS to 60,000tpa as presented in the 2017 updated
BFS (again discussed below).
 This increased Resources from 23.3 Mt @ 9.4% TGC (as reported in June 2015) to 30.7 Mt
@ 9.9% TGS, a 40% increase in contained graphite.
 Resources cover ~2,150m strike of the Western Zone and 320m strike in the Eastern
Zone; the Western Zone has a plan width of 250m and extends to 450m below surface,
with the Eastern Zone having a plan width of 400m and a depth of up to 400m.
Independent Investment Research
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 Reserves (Table 3) were updated in June 2017 as part of the updated BFS; the previous
Reserve, completed as part of the 2015 BFS, was 10.9 Mt @ 8.6% TGC.
Table 2: Epanko JORC-2012 complaint MRE >8% TGC
Epanko JORC-2012 complaint MRE
Tonnage
(Mt)

Grade (%
TGC)

Contained
Graphite
(Kt)

Measured

7.5

9.8

739

Indicated

12.8

10

1,280

Inferred

10.4

9.9

1,031

Total

30.7

9.9

3,050

JORC Classification

Source: Kibaran
Table 3: Epanko JORC 2012 compliant Ore Reserves >5% TGC
Epanko JORC 2012 compliant Ore Reserves
Classification

Proven

Probable

Tonnes
(Mt)

% TGC

Cont
(Kt)

Tonnes
(Mt)

Oxide

4.2

8.48

Transitional

0.5

7.99

356
43

Fresh

1

Total

5.7

8.36

85

8.41

483

Total

% TGC

Cont
(Kt)

Tonnes
(Mt)

% TGC

Cont
(Kt)

3

7.54

227

7.2

8.09

583

0.6

8.96

55

1.1

8.51

97

2.3

8.95

206

3.3

8.77

291

5.9

8.23

488

11.7

8.32

971

Source: Kibaran

 The Resource presented above is based on an 8% TGC cutoff; decreasing the cutoff to 5%
TGC results in an MRE of 113.3 Mt @ 7.2% TGC, for 8.1 Mt of contained graphite, again
providing significant upside (Figure 7).
Figure 7: Epanko grade-tonnage curves

Source: Kibaran

Previous Development Studies
 The initial development study was a Scoping Study completed in July 2013, based on the
initial MRE of 14.9 Mt @ 10.5% TGC; this study was updated following a Resource upgrade
to 22.7 Mt @ 9.8% TGC, with the results announced in August 2014.
 Given the positive results, it was decided to progress directly to a BFS (with GR Engineering
Services overseeing the study), with this being completed in July 2015; this followed the
granting of the environmental certificate and the initial 10 year Mining Lease.
 As part of the financing process, SRK were appointed by the potential debt financiers to
undertake due diligence on the 2015 BFS, with this work being completed in June 2016.
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 This resulted in a number of recommendations (including additional drilling as discussed
earlier), with a comprehensive work programme, including technical, social and marketing
aspects, being competed over the 12 months leading up to the release of the updated
BFS in June 2017.
 The updated BFS also incorporated an expanded concentrate production of 60,000 tpa, up
from the 40,000 tpa as presented in the 2015 BFS.

2017 Updated BFS
Introduction and Summary
 The updated BFS is based on a 720,000tpa RoM operation, producing 60,000tpa of
graphite concentrate - key inputs and outcomes are presented in Table 4, and compared
with the results of the original BFS.
 As shown in Table 4, this resulted in a post-tax, geared NPV10 of US$147 million, with an
IRR of 25.7%.
Table 4: Epanko updated BFS parameters and outcomes
Epanko updated BFS parameters and outcomes
Input
Development period
Mine life
Average annual throughput

Unit

Jun-17

Jul-15

(months)

19

18

(years)

18

25

(t)

695,000

434,000

(tpa)

720,000

450,000

(waste to ore)

0.4:1

1:01

(% TGC)

8.3

8.6

Graphite recovery

(%)

94.7

93.3

Average product carbon grade

(%)

96

96

Graphite production

(Kt)

60,000

40,000

Average product price

(US/t FOB)

1,181

1,446

Average product price

(US/t CIF Europe)

1,213

-

Mining cost

(US$/t processed)

7.93

9.83

Processing cost

(US$/t processed)

19.61

23.25

General & Administration cost

Plant nameplate capacity
Strip ratio
Average feed grade

(US$/t processed)

4.75

6.23

Transport and port charges

(US$/t sold)

107

102

C1 FOB cost

(US$/t sold)

500

570

AII In Sustaining Cost

(US$/t sold)

572

622

(US$m)

88.9

77.5

Pre-production capital cost
Output
Pre-tax geared NPV10
Pre-tax geared IRR
Post tax geared NPV10
Post tax geared IRR
Payback period post construction

Unit

Jun-17

Jul-15

(US$m)

211

197

(%)

38.9

41.2

(US$m)

147

124

(%)

25.7

30

(years)

3.4

2.7

Source: Kibaran

 Estimated capital and operating costs are presented in Table 5, and incorporates outcomes
resulting from the IER.
 Given that these were subject to the financiers due diligence process they should be
considered as reasonable, and possibly even conservative; the capital intensity of
US$1,480/annual tonne is significantly higher than the production weighted average of
US$927/tonne for studies released by peers, and also higher than those with similar
planned throughputs.
 The opex of US$500/tonne FOB is ~10% higher than the production weighted average of
US$445/tonne for peers, however we note that the other studies that we have compared
Kibaran’s figures to have not been through the independent debt financing review process.
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Table 5: Epanko updated BFS capital and operating costs
Epanko updated BFS capital and operating costs
Capital Costs ($US million)
Area

Jun-17, 60ktpa

Jul-15, 40ktpa

Mining

0.7

2.4

Process Plant

48.8

45.1

Infrastructure

13.2

10.9

EPC

11.5

11

Contingency

7.1

6.2

Owners Cost

7.6

1.9

Total

88.9

77.5

Operating Costs (US$/tonne concentrate FOB Dar es Salaam)
Area

Jun-17, 60ktpa

Jul-15, 40ktpa

Mining

96

117

Processing

239

277

Transport & Port Charges

107

102

General & Administration

58

74

C1 cost FOB Dar es Salaam

500

570

Royalties

39

43

Other sustaining costs (includes sustaining
capital - US$15/t, off site corporate US$10/t and rehabilitation - US$8/t

33

9

All in sustaining cost

572

622

Source: Kibaran

Graphite Pricing
 Table 6 presents the graphite pricing used in the study, as well as more recent pricing in the
last column - this current pricing has been sourced from Benchmark Mineral Intelligence
pricing, however there is no pricing for fine flake; this has been sourced from an April 2017
news article on the Metal Bulletin website.
 We have used the same adjustments as applied by Kibaran to the current prices, and using
these adjusted figures, and an average price for fine flake of US$865/tonne results in an
updated basket price of US$1,344/tonne, up 11% on the BFS figure of US$1,213/tonne
(before CIF deductions).
 The pricing is based on established markets accessed through the offtake partners, and
does not take into account upside due to selling into specialised and premium markets.
Table 6: Epanko updated BFS graphite pricing
Epanko updated BFS graphite pricing
Micron/Mesh
Sizing

Class

Dist. (%)

Carbon
Grade
(%)

2017 Price
(US$/t)

Current Price1/
Adjusted Price
(US$/t)

+300/+50

Jumbo

20.34

97.5

+60% to average large
flake pricing to reflect
jumbo flake size

1,864

2,000/ 2,000

+180/+80

Large

31.18

97.5

+10% due to higher carbon
content relative to Roskill
pricing range (94-97%
TGC) for large flake

1,282

1,300 /1,430

1,093

1,000 /1,100

823

~790-9402

Adjustment

+150/+100

Medium

13.14

97.4

+10% due to higher carbon
content relative to Roskill
pricing range (94-97%
TGC) for large flake

-150/-100

Fine

35.36

95.9

No adjustment

Source: Kibaran, 1: Benchmark Mineral Intelligence, 2: Metal Bulletin April 12, 2018 - CIF Europe

Site Layout
 The conceptual plant site layout from the 2017 BFS is shown in Figure 8 - key features
include the two open pits (western and eastern), plant, the tailings storage facility (“TSF”),
water storage dam (“WSD”) and associated infrastructure.
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Figure 8: Proposed site layout

Source: Kibaran

Mining
 Mining will be conventional drill and blast using contract miners; operations will commence
in the Eastern Pit, and move to the Western Pit in year 6, where they will continue until
Reserves are exhausted in year 16 of the mining operation.
 The Western Pit will have a completed length of 1,360 along the top of the ridge, and will
have a final maximum depth of 210m in the south; the Eastern Pit will be mined to a depth
of 125m, and will have a strike extent of 350m.
 The location of the pits over hills, and the broad nature of mineralisation result in a very
low strip ratio of 0.4: 1.
Metallurgy and Processing
 A key aspect of the proposed graphite operations is metallurgy, and being able to meet
the customers’ specifications; to that end the Company has liaised closely with the offtake
partners and carried out comprehensive metallurgical test work, with plans to produce
four size fractions (as shown in Table 7) with an average grade of >96% TGC.
 This will enable the product to be sold into existing markets; in addition graphite from
Epanko has been shown to be suitable for use in Li-ion battery anodes.
 The LoM flake distribution is shown in Table 7, with variability shown in Table 8.
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 What these tables highlight is the high quality of the mineralisation, with high TGC contents
(particularly in the fresh mineralisation, where grades of +99% TGC have been achieved
from the standard processing route) and the relatively high proportion of large and jumbo
flake.
 The Company, as part of a Feasibility Study for a spherical graphite plant (discussed later),
produced purified spherical graphite from -195 micron Epanko flake, with the specifications
presented in Table 9.
 This material was extensively evaluated by a number of leading battery anode manufacturers,
with all confirming that the material satisfies their specification and performance criteria.
 Metallurgical test work also included a 200t bulk sample for production testing for the
lithium-ion battery market; this sample also reconciled 24% above the predicted block
model Reserve grade.
Table 7: Epanko LoM flake quality production
Epanko LoM flake quality production
Name
Jumbo
Large
Medium
Small

Micron

Mesh

Mass (%)

Carbon
Grade (%)

>500

>35

2.1

97.5

>300

>50

18.3

97.7

>180

>80

31.2

97.5

>150

>100

13.1

97.4

>106

>150

14.9

97

>75

>200

8

96.6

<75

<200

12.5

94.2

Source: Kibaran
Table 8: Epanko flake variability
Epanko flake variability

Type
Jumbo
Large
Medium
Small

Western Oxide

Western Fresh

Eastern Oxide

Grade
%

Mass
(%)

Grade
%

Mass
(%)

Grade
%

Mass
(%)

Eastern Fresh
Grade
%

5.3

96.5

0.2

98.5

Micron

Mesh

Mass
(%)

>500

>35

1.4

97.2

1.8

98.7

>300

>50

16.8

97.5

15.9

98.9

292

96.4

10.4

98.5

>180

>80

31.8

97.1

26.7

99

35.6

96.4

30.9

98.5

>150

>100

13.4

96.9

11.7

99

13.3

96.4

15.5

98.5

>106

>150

17.1

96.2

13

99

10.2

96.2

16.9

98.4

>75

>200

8.7

95.4

9.2

98.9

3

96.2

10.5

98.3

<75

<200

10.8

92.8

21.8

95.2

3.4

95.3

15.6

97.5

Source: Kibaran
Table 9: Epanko SPG14.5 and SPG20 product specifications
Epanko SPG14.5 and SPG20 product specifications
Grade

SPG14.5

SPG20

Carbon Content

99.98%

99.98%

Ash

0.02%

0.02%

Moisture

0.10%

0.10%

d10

9.8 micron

12.2 micron

d50 14.8 micron

14.8 micron

19.0 micron

d90

22.3 micron

29.2 micron

SSA

7.8m /g

6.5 m3/g

0.95 g/ml

0.96 g/ml

Tap Density

3

Source: Kibaran

Independent Investment Research

12

Kibaran Resources Limited (ASX: KNL)

 The planned processing is a standard crush, mill and float route, with this shown
diagrammatically in Figure 9.
Figure 9: Proposed flowsheet schematic

Source: Kibaran

Tailings and Waste
 The planned TSF is a valley fill facility to the south of the plant, and southeast of the
Western Pit as shown in Figure 8 - the capacity will be sufficient for the entire LoM, with
~660,000 tonnes of tailings being generated annually at full production.
 The strip ratio, at 0.4:1 (W:O) is very low, with the Company stating that waste rock will
largely be used in tailings dam lifts and infrastructure.
Infrastructure
 Plans are to ultimately connect to the national electricity grid, with a powerline link (which
is included in the capital costs) needing to be constructed - it is expected that this could
take 12 to 18 months to plan, design and construct.
 Until such time as the operation is connected to the grid, the estimated installed power of
2.8MW and peak draw of 2.4MW will be generated using on-site diesel generation; these
will be retained on site for backup power generation following connection to the grid.
 It is planned to source process water from pit dewatering, the TSF and a two well borefield;
the water infrastructure includes a WSD immediately upstream of the TSF (Figure 8).
 The Project will include an accommodation camp.
Concentrate Transport
 The concentrate will be bagged and containerised on site, and then trucked 470km to
Dar es Salaam for shipment to markets - there may be the opportunity to truck product to
Ifakara, and then load onto rail for the final transport to Dar es Salaam.
 The port at Dar es Salaam has an estimated capacity of 1Mtpa container cargo, 3.1Mtpa
general cargo and 6Mtpa liquid bulk cargo served by seven deep water berths.
Workforce
 It is planned to use local labour (both skilled and unskilled) wherever possible, however
there may be the need for some expatriate personnel for specialised jobs.
 The Company estimates that the Project will provide 250 local jobs during the construction
phase and 200 jobs during operations.
Social and Environmental
 As mentioned earlier, extensive social, resettlement and environment studies have been
undertaken with a number of environmental and sosial management plans put in place.
 To meet the requirements of lenders, these have been undertaken under the IFC
Performance Standards, the World Bank Group Environmental Health and Safety Guidelines
and the IFC Equator Principals, and meet the requirements specified in these guidelines.
 The Project will involve the resettlement of the residents of six hamlets, with the RAP now
being adopted.
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OFFTAKE AGREEMENTS
 The Company has offtake agreements in place for 44,000tpa of product, with these shown
diagrammatically in Figure 10.
Figure 10: Offtake partners and structure

Source: Kibaran

 This includes two main components - offtake for 30,000tpa into traditional markets
(Thyssen-Krupp and EGT), and 14,000 thus far committed into the battery markets.
 The Thyssen Krupp agreement is initially for 10 years with a five year option, and is targeted
at the sale of 20,000tpa of refractory grade flake graphite into Europe, Turkey, Russia,
Ukraine and Korea - this agreement was finalised in August 2015, and has the capacity to
supply 30% of the German refractory market.
 The binding agreement with a major European graphite trader (“EGT”) was signed in late
2013, and is for 10,000tpa over a 5 + 5 year term - the identity of this party is confidential.
 A binding exclusivity agreement with Sojitz, a major Japanese group, was finalised in
August 2016, and gives Kibaran exclusive rights to supply Sojitz with 14,000tpa of Tanzanian
graphite products for distribution into Asian markets including Japan, Korea and Taiwan for
an initial five year period.
 Part of this supply may now include value added purified spherical graphite, which is
planned to be produced by Kibaran’s EcoGraf subsidiary.

FINANCING
 The Company is well advanced in financing negotiations with a number of parties, including
KfW-IPEX-Bank (Germany) and Efic (the Australian export credit agency).
 Financing activities have included completion of the IER as part of the financiers due
diligence, and the incorporation of the recommendations from the review in the updated
BFS; the social plans (including the RAP) were also requirements of the debt financiers.
 Progress in financing however had been held up from July 2017 until September 2018,
with delays in issuing the requested extension to the Mining Lease due to the introduction
of the new mining legislation and regulations.
 The proposed financiers require the extended Mining Lease - the initial Licence was issued
for a term of ten years up until 2025, which is shorter than the term of the proposed
financing; the extension of the Mining Lease aligns the terms of this and the financing.


The Company expects the financing negotiations to recommence forthwith.

 The key potential financier is the German KfW IPEX-Bank, which could potentially provide
up to US$40 million in debt funding; part of this will also involve securing an Untied Loan
Guarantee from the Federal Government of Germany - the Company has received “inprincipal eligibility for cover” for up to US$40 million.
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ECOGRAF DOWNSTREAM PROCESSING - KIBARAN 100%
INTRODUCTION AND STRATEGY
 A key part of Kibaran’s overall strategy is to become a significant player in the downstream
market, with plans initially to ethically produce uncoated spherical graphite using
environmentally friendly purification methods, and then potentially to produce higher value
coated battery anode material as these more advanced markets develop.
 Currently China is the dominant producer of coated SpG - the EcoGraf business will be
strategic in that it will provide battery manufacturers with diversification of supply.
 The overall strategy, with an estimated three year ramp up, includes:
––

Ramp up of the current German pilot plant to ~3,000tpa SpG in 2019, with an estimated
cost in the order of US$4 million,

––

Initial production plant of 5,000tpa developed in 2019, with an estimated capital cost
of US$25 million; and,

––

Full scale production of 20,000tpa developed in 2020/2021, with an estimated
incremental capital cost of US$41 million.

 There will be the potential to further increase production down the track depending upon
markets, with the Company also having the flexibility to site plants to be near customers.
 The Company believes it has the potential to supply 25% of the South Korean/Japanese
anode market going forward (currently at 20,000tpa) and a significant part of other nonChinese markets, particularly in Europe and Asia, with these expected to grow significantly
with the planned construction of a number of battery gigafactories, including a number in
Germany.
 Kibaran is considering options regarding the siting of facilities; these include Dar es
Salaam, Europe or Asia.
 The strategy was launched in 2015, with considerable progress made since then, with
this including successfully developing the EcoGraf purification process, successfully
producing”in-spec” SpG, and now undertaking pilot plant testing with plans to increase
the pilot plant capacity to 3,000tpa.
 A positive Feasibility Study for a 20,000tpa facility was completed in late 2017.
 In addition to treating graphite from Epanko, Kibaran has successfully treated 3rd party
samples from a number of sources, highlighting the upside in the business.
 The battery anode production process is shown schematically in Figure 11, and explained
more fully later in this report.
Figure 11: Battery anode production schematic

Source: Kibaran

ECOGRAF PROCESS
 A key part of the strategy has been the development of the proprietary EcoGraf treatment
process - this is a non-hydroflouric acid proprietary purification process, which has been
successfully tested on Epanko graphite and a wide range of 3rd party graphite samples
from a number of regions, including Europe, Asia, the Americas and Africa.
 This has consistently produced +99.95% C SpG, and as discussed earlier this SpG has
been used to produce “in-spec” battery anode material, with the quality confirmed by
battery manufacturers, thus highlighting the global upside for EcoGraf.
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FEASIBILITY STUDY
 The Feasibility Study considered a 20 year operation (including a three year ramp up) to
produce 20,000tpa of purified SpG, with the positive results leading to the decision to
undertake the pilot scale processing currently underway in Germany.


Key parameters included:
––

Pre-production capital - US$66 million,

––

SpG production - 20,000tpa,

––

Uncoated, purified SpG pricing - US$3,250/tonne,

––

Fines production - 20,000tpa (IIR estimate),

––

Fines pricing - US700/tonne (IIR estimate),

––

Pre-tax NPV10 - US$145 million,

––

Pre-tax IRR - 34.5%; and,

––

Annual EBITDA - US$30.5 million.

 We have estimated total operating costs through back calculation of the EBITDA, and
including assumptions for the sales of fines; this results in a total operating cost of
US$2,425/tonne SpG - this was not disclosed due to being commercial in confidence.
 The operating cost includes the cost of the graphite feed, which also relies on the yield
to SpG - we have assumed a yield of 50%; graphite feed costs will also depend upon
whether they are “transfer” priced from the Company’s upstream operation or bought at
market prices.
 It is difficult to comment on the quantum of these costs, however our analysis indicates
that they are broadly in line with those presented by Battery Minerals (ASX: BAT), who, in
2017, completed a PFS for a 20,000tpa battery anode facility, that would produce coated
SpG.
 The estimated capital cost was US$48 million to produce the higher value coated product.
 Battery Minerals estimated operating costs were US$2,500/tonne of uncoated SpG, with
an additional US$3,000/tonne estimated for upgrading.

MERELANI-ARUSHI GRAPHITE PROJECT - KIBARAN 100%
LOCATION AND TENURE
 Kibaran’s second upstream project is the Merelani-Arusha Graphite Project located in
northern Tanzania, approximately 55km SE of the regional centre of Arusha.
 The project, which comprises twelve tenements for 488km2 (Figure 12), is located
immediately to the east of the Merelani Tanzanite Mine.
Figure 12: Merelani-Arusha location tenements

Source: Kibaran
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 Being a brownfields area, Merelani-Arusha has ready access to infrastructure, with the
Merelani East deposit being 15km from grid power and 380km by sealed highway from
the Port of Tanga, Tanzania’s second largest port.

GEOLOGY AND MINERALISATION
 Graphite mineralisation is hosted in a number of lenses within complexly folded
Neoproterozoic high grade metamorphics (Figure 13), with the main graphite unit being a
quartz-feldspar-kyanite-graphite schist averaging ~50m thick.
 Mineralisation has been recognised over a strike length of ~4,100m, and to a depth of
100m, and is open along strike and down dip (Figures 13 and 14).
 Grade and quality of the graphite is reasonably consistent throughout the recognised
mineralised lenses.
 The presence of graphite mineralisation within the tenements was confirmed on a site
visit by the author to the project (as well as to Mahenge) in 2012, where broad zones of
mineralisation were noted.
Figure 13: Merelani East plan and geology

Source: Kibaran
Figure 14: Merelani East section

Source: Kibaran
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PREVIOUS WORK
 The Merelani Graphite Mine (now the Tanzanite mine) then owned by Graphtan Limited,
a subsidiary of London-based private company Samax Limited, commenced operations in
1995, producing 6,776 tonnes of graphite concentrate. Operations were planned on a 40
year, 15,000tpa high purity (97-98%) concentrate production, with a feed grade of 8.3%
TGC.
 Graphite production ceased in 1997 due to prevailing low prices, with the last stockpiled
concentrate being delivered, through an offtake agreement with US based HarbisonWalker Refractories Limited, in 1998.

WORK BY KIBARAN
 Although subordinate to Epanko, Kibaran has undertaken significant work at Merelani,
leading to the estimation of an initial, and then upgraded MRE for the Merelani East
deposit.
 Work has included geological mapping, trenching (eight trenches), drilling (22 RC and
two diamond holes), metallurgical test work and the MRE estimation; the Company was
looking to proceed to a PFS in 2015, however this has been put on hold with activities
being concentrated at Epanko.

Resources
 The initial MRE was released to the market in May 2015, with the upgraded MRE (Table
10) released in September 2015 - mineralisation occurs in a number of lenses (Figure 13).
Table 10: Merelani East JORC 2012-compliant MRE
Merelani East JORC 2012-compliant MRE
Tonnage
(Mt)

Grade (%
TGC)

Contained
Graphite (t)

Indicated

7.4

6.7

500,000

Inferred

10.3

6.3

650,000

Total

17.7

6.5

1,140,000

JORC Classification

Source: Kibaran

Metallurgy
 Preliminary metallurgical test work has been completed on a trench sample, with this
returning very positive results indicating a potentially premium and ready marketable
product.
 Flake size distribution and carbon grades are shown in Table 11, with other results including:
––

An ultra high purity of 99.98% TGC from purification test work; and,

––

A high ash melting temperature of 1,451o C.

Table 11: Merelani East flake distribution and TGC
Merelani East flake distribution and TGC
Name

Microns

Mesh

Portion
Retained
(%)

Carbon (%)

Jumbo

> 300

>48

29.7

96.2

Larger

>180

>80

29

95.7

21.1

94.8

>150

>100

> 106

>150

Small

> 75

>200

7.3

92.8

Fine

< 75

<200

12.9

81.9

Medium

Source: Kibaran

TANGA GRAPHITE PROJECT - KIBARAN 100%
LOCATION AND TENURE
 The Tanga licence, PL 9537/2014, was granted in early 2014, with the area being identified
as being prospective for graphite mineralisation following evaluation of a number of
graphite occurrences by Kibaran in 2011.
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 The licence, of 42km2 is located 120km SW of Tanga Port and is still at the grassroots
exploration stage.
 The interpreted graphite bearing stratigraphy is Neoproterozoic high grade meta-sediments,
similar to those at the other projects.

VALUATION
 We have undertaken a sum of the parts valuation of Kibaran, with this including:
––

A risked, funded post tax DCF valuation for Epanko,

––

An risked, funded, post tax DCF valuation for EcoGraf,

––

A DCF valuation for Head Office costs (outside of those accounted for in the Epanko
modelling),

––

Nominal valuations for Merelani-Arusha and Tanga; and,

––

Current cash.

 The Company valuation is presented in Table 12, with DCF valuations using a discount rate
of 8%, and an AUD:USD exchange rate of 0.72 used throughout.
 The per share valuation is based on a share structure diluted for equity raisings for both
Epanko and EcoGraf, with our modelling resulting in the issue of 270./5 million shares additional details are covered in the sections on Epanko and EcoGraf.
Table 12: Kibaran company valuation
Kibaran company valuation
Item

Total

Risk Factor

Risked

Risked/Share

Notes

Epanko

A$277.30 m

A$0.519

75%

A$207.98 m

A$0.389

NPV8

EcoGraf

A$242.05 m

A$0.453

50%

A$121.03 m

A$0.226

NPV8

Other
Properties

A$15.00 m

A$0.028

100%

A$15.00 m

A$0.028

Nominal

Head Office

-A$7.36 m

-A$0.014

100%

-A$7.36 m

-A$0.014

NPV8

100%

A$2.80 m

A$0.005

Est

A$339.44 m

A$0.635

Cash

A$2.80 m

A$0.005

Total

A$529.80 m

A$0.991

Shares diluted for raisings

534,669,856

Source: IIR analysis

 We have allowed for additional Australian Head Office costs of U$700,000pa; this is above
the allowance in the DCF model for Epanko as sourced from the BFS.
 Cash is as of June 30, 2018, and the value of the other properties is based on the average
EV of less advanced graphite focussed companies.
 In the DCF modelling (which is discussed in more detail below) we have largely used costs
as publicly released by the Company and as discussed in the relevant sections above;
published costs have been verified against standard cost curves, with our view being that
the costs used by the Company are reasonable given the IER review.
 The value per share a based on a capital structure diluted for a conceptual funding model
for Epanko and EcoGraf; for EcoGraf we have assumed staright debt/equity funding,
however there is the potential for the Company to consider other alternatives, including
giving up some equity in EcoGraf to help funding.
 The risk factor used for Epanko is based on the confidence in the Ore Reserves, in which
Proven Reserves are risked at 100% and Probable Reserves are risked at 50%; the split of
51:49 at Epanko results in an overall risk factor of 75% - this also allows for execution risk;
upside here will result from finalising financing and successful project execution.
 The risk factor of 50% for EcoGraf takes into account execution and technical risk, with
upside, particularly with positive results from the pilot scale work and obtaining funding..
 Table 13 presents a risked per share sensitivity analysis for Kibaran, with the changes in
prices and costs being applied to both Epanko and EcoGraf.
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Table 13: Kibaran risked per share sensitivity
Kibaran risked per share sensitivity

Change in Graphite Price

Change in Site Operating Costs
$0.52

-20%

-10%

0%

10%

20%

20%

$0.97

$0.93

$0.88

$0.84

$0.80

10%

$0.85

$0.80

$0.76

$0.72

$0.67

0%

$0.72

$0.68

$0.63

$0.59

$0.55

-10%

$0.60

$0.55

$0.51

$0.47

$0.42

$0.47

$0.43

$0.39

$0.34

$0.30

-20%
Source: IIR analysis

EPANKO DCF VALUATION
 As mentioned above, costs and prices used in our modelling are largely as for those used
by the Company in the 2017 updated BFS (Tables 4 to 6), however we have used slightly
increased graphite prices to reflect the current base case prices as shown in Table 6.
 Parameters and outcomes from our modelling are shown in Table 14.
 This highlights robust economics, with an NPV/Capex ratio of ~2:1, and with the NPV
valuation supported by the 5x EBITDA multiple.
Table 14: Epanko DCF modelling parameters and outcomes
Epanko DCF modelling parameters and outcomes
Financial Parameters and Outcomes

Amount

Discount Rate

8%

AUDUSD Exchange Rate

0.72

Notes

LoM Pre-tax FCF

0.72

LoM Post-tax FCF

US$535 m

LoM EBITDA

US$377 m

Average Annual EBITDA

US$655 m

EBITDA Multiple - 5x

US$40.9 m

Pre-tax, Unfunded NPV

US$205 m

Post-tax Funded NPV

US$243 m

Takes account of Government
Dividend, corporate tax at 30%

Post-tax Funded NPV to Capex Ratio

US$200 m

Significantly above rule of thumb
minimum of 1:1

Pre-tax, Ungeared IRR
Inputs
Initial Capital
Sustaining Capex Intensity
Reserve
Construction Period
Mine Life
Nameplate RoM Capacity
Metallurgical Recovery
Concentrate Grade

2.25:1
37%
US$88.9 m
US$2.71 /RoM t
11.7Mt @ 8.32% TGC
19 months
16 years + ramp up
720,000 tpa
94.7%
96%

LoM Concentrate Production

945,485 t

Average Annual Con Production

59,093 tpa

Average Basket Price - USD
Cash Operating Costs/Tonne Con - USD

$1,230 /tonne
$500 /tonne

Capital Raisings
Debt Raised
Debt Term

US$53.3 m

60%

10 years

2 pre-production, 8 production

Interest Rate

8.0%

Equity Raised

US$35.6 m

40%

Equity Price

US$0.18

A$0.25

Shares Issued

197.6 m

Source: IIR analysis
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 We have also accounted for the 16% Government carried interest as introduced in the
changes to legislation; the exact way that this will operate is as yet untested, however for
the purposes we have calculated the Government’s 16% dividend on NPAT, and after pay
back of 16% of the up-front capital cost.
 As part of the analysis we have completed a sensitivity analysis of the Project; Table 15
presents the individual NPV sensitivities to a number of factors, with Table 16 showing the
paired sensitivity to changes in graphite prices and operating costs.
 These figures highlight a project that is most sensitive to revenue side factors, including the
graphite price, resource grades and metallurgical recoveries, however it can comfortably
absorb 10% to 20% adverse movements in these parameters.
 This model also uses the graphite prices as used in the 2017 BFS; we have seen subsequent
price rises of 10% highlighting the upside potential.
Table 15: Epanko funded, post tax sensitivity
Epanko funded, post-tax sensitivity

US$227 m

Recovery/
Grade
US$127 m

US$207 m

US$213 m

US$163 m

US$204 m

US$200 m

US$200 m

US$200 m

US$200 m

US$241 m

US$186 m

US$236 m

US$196 m

-20%
US$282 m
Source: IIR analysis

US$172 m

US$272 m

US$192 m

Change

Price

Site Costs

20%

US$117 m

10%

US$158 m

0%
-10%

Capex

Table 16: Epanko funded, post tax paired sensitivity
Epanko pre-tax price/costs sensitivity

Con price US$/tonne

Change in Site Operating Costs
US$184 m

-20%

-10%

0%

10%

20%

US$750

US$64 m

US$50 m

US$35 m

US$20 m

US$5 m

US$1,000

US$150 m

US$136 m

US$123 m

US$109 m

US$95 m

US$1,250

US$234 m

US$220 m

US$206 m

US$193 m

US$179 m

US$1,500

US$317 m

US$304 m

US$290 m

US$276 m

US$263 m

US$1,750

US$401 m

US$387 m

US$374 m

US$360 m

US$346 m

US$484 m

US$470 m

US$457 m

US$443 m

US$430 m

US$2,000
Source: IIR analysis

ECOGRAF VALUATION
 We have undertaken a high level indicative funded, after tax DCF valuation for EcoGraf,
using the Australian corporate tax rate of 30% and a debt/equity split of 70/30, .
 As mentioned, there are a number of possible funding scenarios with regards to EcoGraf;
these include traditional debt/equity (as we have used) and selling an equity stake in
the Project amongst others, with each having a different effect on the Kibaran per share
valuation.
 We have based our model on the results of the Company’s Feasibility Study as discussed
earlier, with this supported by the results of other company’s studies.
 Key inputs and outputs are presented in Table 17.
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Table 17: EcoGraf DCF modelling parameters and outcomes
EcoGraf DCF modelling parameters and outcomes
Financial Outcomes

Amount

LoM Pre-tax FCF

US$503 m

LoM Post-tax FCF

US$360 m

LoM EBITDA

US$573 m

Average Annual EBITDA

US$32 m

EBITDA Multiple - 5x

US$160 m

Pre-tax, Unfunded NPV

US$218 m

Post-tax Unfunded NPV

US$174 m

Post-tax Ununded NPV to Capex Ratio

2.49:1

Pre-tax, Ungeared IRR

41%

Post-tax Ungeared IRR

34%

Notes

Significantly above rule of
thumb minimum of 1:1

Inputs
Initial Capital

US$70 m

Operation Life

Staged to 20,000tpa

20 years

Peak Material Milled

40,000 tpa

Yield to SPG

50%

Peak Annual SpG Production

20,000 tpa

Peak Annual Fines Production
SpG Sales Price

20,000 tpa
$3,500 /tonne

Fines Sales Price

$700 /tonne

Average Sales Price

$2,100 /tonne

Graphite Feed Price

$800 /tonne

Spheroidisation & EcoGraf Processing

$500 /tonne

Total Cost/tonne Feed

$1,300 /tonne

Total Cost/tonne SpG

$2,600 /tonne

Capital Raisings
Debt Raised

US$49 m

Debt Term

70%

5 years

Interest Rate

8%

Equity Raised

US$21 m

30%

Average Equity Price

US$0.288

A$0.40

Shares Issued

72.9 m

Source: IIR analysis

 Table 18 presents the sensitivity to a number of factors, with this highlighting an overall
relatively robust operation.
 It needs to be noted that the sensitivity to graphite prices includes both input (the cost of
graphite feed) and output (prices received for spherical graphite and fines.
Table 18: Ecograf post tax sensitivity
Ecograf post tax sensitivity
Change

Price

20%

US$107 m

Treatment
Cost
US$200 m

10%

US$141 m

0%

US$174 m

-10%
-20%

Yield to SpG

Capex

US$135 m

US$193 m

US$187 m

US$157 m

US$184 m

US$174 m

US$174 m

US$174 m

US$208 m

US$161 m

US$188 m

US$165 m

US$242 m

US$148 m

US$200 m

US$155 m

Source: IIR analysis
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PEER COMPARISON
 Table 19 lists a number of ASX-listed graphite developers and producers.
 The majority of these are located in Africa, with only Lincoln (which has undergone some
corporate changes) and Hexagon having projects located in Australia.
 We have not included Quantum Graphite Limited (ASX: QGL, and formerly Valence): at the
time of writing the Company was set to recommence trading.
 The most advanced is Syrah, which is producing, with this reflected in the high EV; most
of the other companies have projects that are relatively advanced, having either completed
development studies and in the financing phase, else have advanced development studies.
 A number of companies are also looking at downstream operations, including spherical
graphite plants, or in the case of Magnis, battery “gigafactories”; these include Syrah and
Kibaran - Battery Minerals had investigated downstream opportunities, however is now
concentrating on the upstream projects.
 Note that the Resources are published global Resources for all projects held by the
companies, and not those (including reserves) used in development studies; these also
don’t include exploration targets.
 What the comparison does show is that there are a number of advanced projects that
will be competing for the same pot of project development capital, highlighting the need
for product differentiation to attract the offtake agreements that are critical for obtaining
financing.
Table 19: KNL peer group comparison
KNL peer group comparison
Company

Syrah

EV (A$
million)

Project

$648

Balama,
Mozambique

Global
Resource
Resource
Grade
Tonnage
1,191 mt

10.5%

Forecast
Annual
ROM
Tonnage

Forecast
Annual Con
Production

Status/Study
Completed

2,000,000

313,000

Production, also
BAM strategy

Magnis

$187

Nachu, Tanzania

174 mt

5.4%

5,000,000

240,000

BFS Completed
Company
concentrating on
battery gigafactories

Kibaran

$58

Epanko and
Merelani,
Tanzania

48 mt

8.7%

720,000

60,000

Financing underway
for Epanko

Triton

$38

Ancuabe
Mozambique

149 mt

5.6%

1,000,000

60,000

Financing under way

Hexagon

$31

McIntosh, WA

21 mt

4.5%

2,400,000

88,000

Commencing FS

Walkabout

$30

Lindi Jumbo,
Tanzania

30 mt

11.0%

260,000

40,000

BFS Completed

Volt

$27

Bunyu, Tanzania

461 mt

5.0%

400,000

22,000

PFS Completed

Graphex

$19

Chilalo,
Tanzania

54 mt

5.6%

831,000

91,000

BFS Completed

Sovereign

$18

Malingunde,
Malawi

151 mt

7.2%

500,000

44,000

PFS underway

Black Rock

$13

Mahenge,
Tanzania

212 mt

7.8%

3,000,000

250,000

BFS under way

Battery
Minerals

$12

Montepuez
& Balama,
Mozambique

149 mt

8.1%

500,000

50,000

Construction,
Montepuez; FS
underway at Balama

Mustang

$11

Balama,
Mozambique

22 mt

13.4%

0

0

Resource

Lincoln

$8

Kangaroo Gully,
SA

5 mt

10.8%

250,000

35,000

Updated BFS

Source: IRESS, Company reports. EV = undiluted MC less cash plus debt
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RISKS
 Commodity prices and demand: Change in commodity prices will affect both any
decision to go ahead and the ongoing viability of an operation; our view is that this is
largely mitigated with regards to Epanko and EcoGraf, given the strong forecast demand for
graphite, the offtake agreements that are in place and the wish for non-Chinese customers
to diversify away from Chinese sourced products. In addition the planned gigafactories
both in Asia and Europe should see increasing demand for ethically sourced product.
 Equities markets: Although reasonably strong at the moment, the resources sector can
turn on a dime, with the riskier junior end being the first to feel any downturn. The main
effect that any downturn in the short term will have on Kibaran would be to affect the price
at which project equity is raised at and hence the amount of dilution.
 Development funding: This is the final hurdle before commencement of development at
Epanko, however given the work completed with KfW IPEX-Bank and other parties to date
(including the review of the original BFS and completion of the RAP) our view is that this
is now largely mitigated.
 Execution and start-up: There are commonly issues with project start-ups, however
Epanko is somewhat mitigated from this by virtue of using standard operational methods.
Successful pilot scale testing for the EcoGraf process will also somewhat mitigate that
business unit from this risk.
 Sovereign: As events of the last twelve months have shown, there is sovereign risk
in Tanzania, however one would hope that things have now largely settled down with
the adoption of the new Act and Regulations. However the ban on the export of metal
concentrate continues, with this largely affecting Acacia, in that gold/copper concentrates
cannot be exported, and thus production has been cut.

BOARD AND MANAGEMENT
 Mr Robert Pett, BA(Hons), MA(Econ), FAICD, Minerals Economist – Non-Executive
Chairman: Robert Pett is a minerals economist with over 30 years experience working in
exploration and mining. During this time he has worked internationally in the resources
sector at senior levels both in Australia and Africa. He has been involved with listed
companies at all levels, from grass-roots exploration through to mine development,
production and financing of more than ten mining projects globally including East and West
Africa as well as the construction of the Golden Pride Gold Mine in Tanzania.
He was founding Chairman of Resolute Mining (gold mines and exploration Africa and
Australia), Sapphire Mines (gemstone mining and exploration), Reliance Mining (Nickel
Mining Kambalda), Senex Energy (petroleum production and exploration) and director of
several other mining and exploration companies operating in Africa, Asia, and Australia in
gold, base metals, petroleum and uranium.
Robert has also had an active involvement in education and community activities including
9 years’ service to Murdoch University Western Australia as Senator and Chairman of their
Resources (Finance) Committee.
 Mr Andrew Spinks, B.App.Sc (Geol), Grad. Dip (Mining), W.A Quarry Managers
Certificate, FAusIMM - Managiong Director: Andrew Spinks is a geologist with over
25 years professional experience in a range of commodities in Australia and Africa.
Andrew has worked with a number of mining companies including Resolute Limited,
Plutonic Resources, Dominion Mining and Whim Creek Resources in diverse roles from
exploration, project development and mining. He is a co-founder of Tanzgraphite Pty Ltd
and was responsible for the strategy, target generation and acquisitions of that company.
Andrew lived and worked in Tanzania at Resolute’s Golden Pride Project for several years
and was a key member of the management team that won the inaugural Presidential
Award for Environmental Excellence and Leadership, awarded by the then President of
Tanzania, His Excellency President Benjamin William Mkapa.
 Mr Grant Pierce OAM, BEng. (Mining), First Class Mine Managers Certificate (WA
& NT), FAusIMM, Assoc AICD – Executive Director Projects: Grant Pierce is a mining
engineer with over 25 years of experience in both open-pit and underground mining
operations and in a range of commodities including gold, copper, copper/cobalt, nickel,
iron ore and rare earth elements. He has extensive management experience, having
held numerous senior operational management roles with both mining and exploration
companies operating in Africa.
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Grant was a member of the development team that built Tanzania’s first modern gold
mine, Resolute’s Golden Pride Project and was Operations Manager of the mine for its first
6 years of production. Other senior roles include Executive General Manager (Tanzania)
for Barrick Gold Corporation during which time the Tulawaka Gold Mine came online
and General Manager (Operations) for Perseus Mining Limited, from the environmental
permitting phase through construction, to the Edikan Mine’s first gold pour.
Grant was awarded the Order of Australia Medal in 2003 for his personal contribution to
social development in rural Tanzania. In 2006 he was also awarded Tanzania’s Zeze Award,
the highest accolade for outstanding contribution to Tanzania’s cultural development and is
also a founding Director of the not of profit organisation Bridge2Aid Australia.
 Mr John Conidi, BBus, FCPA - Non-Executive Director: John Conidi is a Certified
Practicing Accountant. He has over 14 years of experience developing, acquiring and
managing businesses in the technology and healthcare sectors. Mr Conidi’s role in strategy,
management and business development drove the sustained expansion of Capitol Health,
of which he was Managing Director increasing its market capitalisation from $20m to over
$500m in the past 8 years.
John has extensive interests in the graphite space. He is an experienced investor specialising
in technology and resources. He is also the Chairman of 333D Pty Ltd which together
with Kibaran jointly owns 3D Graphtech Industries Pty Ltd. 3D Graphtech is exploring
mechanisms for the deployment of graphite and graphene in emerging technologies.
Mr Christoph Frey - Technical Graphite Specialist/Non-Executive Director: Christoph
Frey is a qualified process engineer who has worked exclusively in the natural graphite
industry for the past 22 years. Previously Christoph was engaged at Magnezit Group
Europe GmbH (Germany) and served as Project Manager at Dalgraphite Limited in Russia.
From 2010 to 2013 he served as Technical Director at Graphit Kropfmuehl AG where he
worked on the Ancuabe graphite mine in Mozambique. From 2007 to 2009 he was General
Director of Qingdao Kropfmuehl Graphite Limited based in Qingdao, China.
Christoph has been involved in all facets of development and production of natural flake
graphite with expertise in the supervision of graphite mining and processing, managing
the development of product portfolios from graphite concentrate to higher value graphite
products, graphite sales and in evaluating and procuring graphite projects.
 Mr Howard Rae, B.Com (UWA), CA - Chief Financial Officer: Mr Rae is a Chartered
Accountant with over 20 years’ experience across the resources industry in Australia,
Asia and Africa, focusing on business development and financing new mining operations.
His career includes Chief Financial Officer roles with a number of ASX listed resources
groups, most recently with Iron Road Limited, where he was responsible for negotiating
the company’s Strategic Cooperation Agreement with China Railway Group Limited in
connection with the funding and development of the US$4bn proposed Central Eye Iron
Project in South Australia.
Prior to that role, he served as Chief Financial Officer of Rio Tinto’s Argyle Diamonds
Limited, executing a successful business improvement program as part of its transition
to a new US$2bn underground mining operation and was also Chief Financial Officer
for Aquila Resources Limited for seven years, structuring and negotiating a number of
significant corporate and project funding transactions relating to its coal and iron ore mine,
rail and port developments.
Evan has significant experience in project development, feasibility, permitting approvals
and Joint venture management bringing key technical and operational management
leadership to the Kibaran team as it embarks on the development of the Epanko project.
Evan holds a Master of Mineral Economics, a Bachelor of Applied Science Geology (Hons),
completed post-graduate studies in mine engineering, business, economics and frontline
management. Mr Spencer also holds a W.A. First Class Managers Certificate.

BACKGROUND – GRAPHITE AND MARKETS
What is Graphite and What is it Used For?
 Graphite (chemical symbol ‘C’) was named by Abraham Gottlob Werner in 1789 from ancient
Greek “to write/draw”. The key properties of graphite include; an excellent conductor of
heat and electricity, the highest natural strength and stiffness of any material, maintaining
its strength and stability to temperatures in excess of 3,600°C and high resistance to
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chemical attack. It is also one of the lightest of all reinforcing agents and has high natural
lubricating properties.
 If you took a very close look at a graphite pencil lead you will see layer upon layer of carbon
atoms, multiple two dimensional planes that are loosely bonded to their neighbours. The
reason graphite works so well as a writing material, and industrial lubricant, is because
the layers of atoms slip easily over one another. The layered structure facilitates easy
cleavage along the planes. Each of these single layers of atoms is known as graphene.
Separating the individual layers of graphite sets the electrons free and allows carbon to
behave differently.
 Graphite is supplied in two main forms - natural and synthetic.
 Synthetic graphite, which comprises some 60% of the current global market (1.5Mt out of
a total market of 2.5Mt in 2016), is produced by heating carbon products such as petroleum
coke to ~3,000o C for a considerable period; this is very energy intensive and hence the
finished product is expensive, trading at up to US$15,000/tonne, and commonly around
US$10,000/tonne.
 Natural graphite is generally found in three forms, amorphous, flake and vein. In all cases
graphite generally forms platy, hexagonal crystals, giving graphite its flaky appearance.
Amorphous Graphite
 Amorphous graphite is the lowest quality material, and occurs generally as microcrystalline
(<75µm crystal size) masses. It is commonly formed by the metamorphism of coal or
carbon rich rocks, and is the most abundant form of graphite – amorphous graphite
commonly occurs as seams, with grades commonly in the range of 30-90% Cg, and
purities in the order of 60-90% C.
Flake Graphite
 Flake is the most abundant crystalline form of graphite, and is generally associated with
metamorphosed graphitic and carbonaceous sediments.
 Generally, grades are in the range of 1-12% Cg, however higher grades are also found in a
number of cases - graphite quality is commonly determined by flake size and concentrate
TGC grades, with the coarser flake (>150 micron) products are generally more sought after
due to their commonly higher TGC grades.
Vein Graphite
 This style of mineralisation is uncommon, and poorly understood. The best known (and
only mined) examples are in Sri Lanka, which are high grade veins (+90% Cg) producing
high purity (+98% carbon) concentrates. Flake size can be variable in this style, as can
grade and purity, but are generally very coarse.

Strategic Significance
 During 2010 the European Commission included flake graphite amongst 14 materials it
considered high in both economic importance and supply risk while the British Geological
Survey listed flake graphite as one of the materials to most likely be in short supply globally.
The US government has also declared flake graphite a critical material.
 Concerns come from the dominance of the industry by China; however, there is also the
view that China is rationalising its domestic industry to lower costs of production and in
response to environmental concerns. Over the long term this may end up decreasing
Chinese supply.

Graphite Demand and Production
 Traditional demand for graphite is largely tied to the steel industry where it is used as
a refractory, including as liners for ladles and crucibles, as in electrodes for electric arc
furnaces (“EAF”) and as a component in bricks which line furnaces. The second major
use in the steel industry is as an additive in steel, where it is used to increase the carbon
content.
 In the automotive industry it is largely used in brake linings, gaskets (for which expanded
graphite is an important component) and clutch materials.
 Graphite also has a numerous other uses, including in lubricants, fire retardants, and
reinforcements in plastics, however, it is the use in batteries (including automotive) that is
forecast to outstrip industrial uses by many times in the near future.
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 Other potential uses currently being researched include the use of graphite and graphene
in 3D printing, and a number of other potential uses for graphene particularly in electronics.
 The current market is dominated by refractories and metallurgical applications, which
between them comprise ~50% of the total market, with batteries currently comprising
~10% of the non-Chinese market.
 According to the USGS worldwide production of natural graphite (as opposed to synthetic
graphite) was 1.20Mt in 2017
 A September 2018 presentation by Imerys estimated that natural graphite production in
2016 was 1.0 Mt, which included 60% amorphous and 40% flake; other commentators
have the mix as 40% amorphous and 60% flake, with this uncertainty probably due to the
unreliability of information coming out of China.
 China is the dominant world producer (yet is still a net importer); accounting for ~70% of
total world output (Figure 15), however, the graphite is primarily amorphous and low grade
flake.
 Concerns about the long term reliability of high quality graphite supply out of China are
driving consumers to look for other sources.
 Demand from the traditional markets is expected to grow at a steady few percent over
coming years; it is the forecast growth in batteries, particularly in relation to electric
vehicles, that will provide major growth over coming years.
Figure 15: World mine production 2016 (actual) and 2017 (estimated)

Source: USGS

Lithium-ion Batteries
 Many commentators see the lithium-ion battery market, with the growing demand for
electric vehicles and home/commercial energy storage as the key graphite demand driver
going forward. Approximately 40% of the battery market is supplied by natural flake and
60% by the more expensive and less conductive synthetic graphite.
 Electric vehicles on average each require in the order of 0.8kg to 1.0kg per kWh, or 40kg
to 50kg of spherical graphite (‘SPG”) for a typical 50kWh battery, with the production of
40kg of SPG requiring up to 100kg of high grade, high purity (>99.95%) flake graphite due
to losses in the production process.
 The fines generated from the production process are commonly sintered into briquettes to
be used in the recarburising market.
 The key requirements for spherical graphite are at least a 94% TGC (pre-purification), and
ideally a size of minus 150µm to optimise the costs of milling and upgrading - traditionally
larger flake has been used due to higher concentrate grades, with the extra cost of milling
the larger flake being offset by the significantly cheaper thermal or chemical upgrade costs.
 Assuming a 10% market penetration, it is feasible that ~11 million new electric vehicles
will be produced in 2025, with a total battery capacity of 550GWh.
 Adding 70GWh in battery capacity for other applications results in a total battery demand
of 620GWh, which would require 500,000t of SpG, and assuming 40% is natural, 200,000t
of SpG sourced from natural flake (Figure 16).
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 Assuming a 40% efficiency in the production process results in demand for 500,000t of
additional mine supply, and will also result in the production of 200,000t to 300,000t of
fines to be absorbed into current or new technologies.
 As a comparison, estimated total battery production was 79GWh in 2016, requiring a total
of ~65,000t of SpG, with 26,000t being sourced from 65,000t of natural flake; that in 2017
was estimated by Roskill to be 127,000t of natural flake.
 Roskill has also estimated that EV penetration could reach 25% by 2025, resulting in
natural flake demand for EVs reaching 800,000tpa, or seven times the 2017 demand.
 The first half of 2018 has already seen significant increases over 2017; for example sales
in Europe of 195,000 units were up 42% on the corresponding period in 2017, and first
half sales in China were 412,000 units, compared with total sales of 579,000 units for the
whole of 2017.
 China is aggressively pursuing a strategy of setting quotas for electric vehicles, with an
initial target of 10% of new vehicles to commence in 2019; there are currently well over a
million plug in cars land light trucks in the country, and as well China has the world’s largest
fleet of electric buses.
 The growth in electric vehicles is seeing a growth in the construction of “gigafactories”;
in 2016 the installed production capacity was 29GWh, and is forecast to grow to 234GWh
in 2020, and as mentioned above, the potential for 620GWh by 2025, a 35% CAGR from
2016 to 2025.
 Tesla, the US electric vehicle manufacturer has commenced production of battery cells
at its manufacturing facility in Sparks, Nevada, in what will be the world’s largest single
battery manufacturing facility - Tesla estimates demand for 126,000tpa of flake graphite
(50,000t of SPG) on a best case basis, and 83,000tpa on a conservative basis to supply
the plant.
Figure 16: Estimated natural flake demand by sector - 2017 (top, 570kt) and 2025 (bottom, 960kt)

Source: ProGrafit presentation - note that LiB demand is for SpG, and not feed required
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 Tesla is also advancing its domestic “Powerwall and “Powerpack” battery production,
with these being recently introduced into Australia; another well publicised Australian
development was the installation of the 100MW facility at Hornsdale in South Australia,
the world’s largest single lithium-ion battery installation.
 In Europe we have recently seen BMW sign a deal with CATL, China’s largest battery
producer, to build a gigafactory in Germany; this is just one of a number of planned
gigafactories for Europe, with the potential to be producing 80GWh within a decade.
 Planned battery factories also include those using German technology - Kibaran will be in
an ideal place to supply SpG into this.
 The lithium-ion battery industry is currently growing at a rate of 30 – 40% annually and it is
estimated that lithium-ion batteries are also crucial to the consumer electronics industry for
applications as varied as power tools, cell telephones, laptops, tablets and media players.
Battery Anode Production
 Figure 17 presents a schematic of battery anode production, which involves micronisation,
spheroidisation, purification and treatment of natural flake graphite.
Figure 17: Battery anode production schematic

Source: Kibaran

 The ideal feed is natural flake with a size of -100 mesh (-150µm), and a grade of ~94% TGC.
 There is a trade off between flake size and grade, given the relative costs of micronising
and purification; larger flake is commonly higher grade, and therefore will require less
purification, however is more expensive to micronise, which is energy intensive.
 The initial stages include micronising (milling the flake down to ~10µm to 20µm, followed
by spheroidisation to produces the un-purified spherical graphite.
 As part of the spheroidisation process, shavings of “fines” are produced, which can
comprise up to 60% of the feed; these can be sintered/agglomerated into briquettes for
the recarburiser market.
 The next stage is purification, where the SpG is either thermally or chemically treated to
remove contaminants and increase the purity to +99.95% C, which is required for battery
anodes.
 Chemical purification has historically generally involved acid leaching, using a mixture
of hydroflouric and hydrochloric acid; this is the main method currently used in China,
however has the major drawback of using extremely hazardous reagents, and this is
environmentally unfriendly - China is currently clamping down on the worst of the HF
operations, which leaves the way open for alternative supply.
 The alternative route is thermal treatment, however is energy intensive and hence more
expensive (Figure 18) but is less restrictive in terms of environmental regulations.
Figure 18: Purification costs

Source: Various
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 As mentioned earlier, Kibaran has developed the “EcoGraf” process, which is a chemical
treatment process that doesn’t use HF.
 Following purification, the SpG is heat treated and impregnated/coated to produce the
final product - common coating materials include synthetic or amorphous graphite; the
purpose of coating is to decrease the surface area of the SpG which increases the long
term capacity of the battery.
 Pricing and estimated costs for each successive stage are presented below:
––

Purified SpG - priced at ~US$3,000/tonne - US$4,000/tonne - the key input costs are
the feed graphite (with ~2t to 2.5t of feed required to produce 1t of SpG0 and energy
required for micronising; and,

––

Coated SpG - priced at ~US$7,500/tonne to US$10,000/tonne, with the inputs
being the uncoated SPG, coating material and energy - anode material coated with
amorphous graphite will tend to be cheaper than that coated with synthetic graphite.

 Following coating, the SpG is split into different in various sizes for different applications,
including for example 15µm for consumer electronics and vehicles and 23µm for grid scale
storage.
Expanded Graphite and Graphite Foil
 Expandable graphite is used in a number of applications, including the manufacture of
graphite foil, graphite tape and other sealant materials, and is a high value, premium
product.
 A large flake size and high expansion properties are required for expandable graphite.
 Graphite is made to expand through intercalation – this is where reagents, including an
oxidiser, strong acid and ancillary reagent are introduced to the graphite and then heated –
this causes the expansion through the intercalation of the reagents between the individual
graphene layers.
 Graphite foil and sheet is used in a number of applications where high heat resistance is
required – this includes in gaskets, heat sinks for laptop computers and as bipolar plates
in fuel cells.
 As a sealant, expandable graphite can be used as firestops surrounding a fire door or in
sheet metal collars surrounding ductwork – during a fire the graphite will expand and char
to prevent the spread of the fire.
Graphene
 Another potential demand driver is graphene, although our view is that significant
commercial utilisation is some way off. Graphene is a single atom thick layer of graphite,
and is the strongest material in nature, at approximately 200 times the strength of
structural steel.
 Graphene was first formed in the laboratory over 10 years ago, and is now a hot topic of
research in the scientific community and R & D laboratories. The material has a number of
potential applications including, amongst others:
––

Used in electronic applications, transmitting electrons faster than silica,

––

Included in composite materials that are potentially ten times tougher than Kevlar,

––

Used as an anti-corrosion coating which would be the world’s thinnest, and,

––

Allows plastics to conduct electricity.

Graphite Quality and Associated Pricing
 Product pricing is dependent upon a number of parameters, including flake size, purity and
other more product specific parameters.
 It needs to be noted that graphite is not transparently traded – prices are set between
customers and suppliers, and prices received for similar products in the future will vary
between the different producer/customer agreements.
 In general, for concentrates, the larger the flake size and higher the purity the higher
the price – this is largely due to the lower cost of treating the concentrate to achieve
desired specifications for end uses, the common increase in grade with flake size, and the
versatility of the higher quality products to be used in differing applications.
 Note that purities of 94% to 97% are largely shown in Table 20 - higher purity product will
command a price premium to this.
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 As for any commodity, there is significant variability in forecast prices; for example,
Cannacord, at the same time as the Edison report as referenced below forecast 2018
prices of US$1,868/tonne for jumbo flake and US$943/tonne for medium flake.
Table 20: Graphite concentrate specifications and indicative pricing (where available)
Graphite concentrate specifications and indicative pricing
Graphite
Product

Carbon Content (%)

Mesh Size

Graphite
Size

Current
Prices (US$/t)

Super Jumbo

94-97%

+35

>500μm

Jumbo Flake

94-97%

+50

300 - 500μm

$2,0001

Large Flake

94‐97%

+80

180 ‐ 300μm

$1,3001

Medium Flake

94‐97%

+100

150 ‐ 180μm

$1,1001

Small Flake

90-97%

+200

74 -150 μm

$865

Fine Flake

80‐85%

‐200

<74μm

Source: Various
1 - Benchmark Mineral Intelligence.

 Figure 9 presents graphite pricing for +80 mesh product over the past 12 years to indicate
the overall changes in pricing.
Figure 19: Price history 2006 to 2017 - +80 mesh flake

Source: Northern Graphite website

 The obvious “boom” in prices was related to the commodities super cycle including major
industrialisation - batteries were at that time were an insignificant part of the demand.
 This was followed by a sharp downturn, largely due to the slowdown in China and relatively
flat economies in most of the western world.
 The current upturn can be at least partially attributable to the growing demand for batteries
(anodes now account for over 20% of demand), as well as a pick up in the steel industry
(with an associated shortage of graphite electrodes) and environmental issues with some
Chinese operations.
 Are we seeing graphite now starting to catch up with the major recent price rises for the
other battery materials, lithium and cobalt?
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