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High grade Mn ore:
Can it influence the cost of future EMM
production in China?
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The views expressed here contain information derived from
publicly available sources that have not been independently
verified. No representation or warranty is made as to the
accuracy, completeness or reliability of the information. Any
forward looking information in this presentation has been
prepared on the basis of a number of assumptions which
may prove to be incorrect. Any use of the data in this
presentation must be done in agreement with the author.
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Presentation Layout

Context 15 5t — P [ [ B IR0
Factors to consider in the use of high grade
Mn ore in the EMM industry fEEMM= b Af

F i A S A0 B 7 225 FE B IR 31
» Ore price, availability and grade
WS, A B BRI AL
» Process changes
A AR AR AL
» Material/waste disposal practices
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Scenario planning and comparison
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Take home points 0] @it K28 2%
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quh qrade Mn ore - RSA:
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> 44% to 48% Mn content 4 & &=

» At 85% recovery require 2.6 to 2.8
ton ore per ton EMM

LAB5% A3, ARy — il L
T 2.6 — 2.8MH Ay
» Typically oxide mineralogy
S A )
» Requires reduction before
leaching 147 ¥ H iy /7 £k iR
» Needs 0.2t acid per ton EMM

2L PRI EMM 5 22 F 1R 0. 20

Low grade Mn ore - China:
» 14% to 18% Mn content

» At 75% recovery require 6.9 to 8.9
ton ore per ton EMM

» Typically carbonate mineralogy
SR ) Tk I R W)

» Needs no reduction before
leaching

» Needs 2.2t acid per ton EMM

World Mn Reserves

AT R

(Roskill, The Economics of Manganese, 2000)

Ghana 1%

CIS 86%

India 5%
China 6%
Vietnam 1%

Source: Roskill

. Gabon 4%
Low grade High grade [ Mexico 0.2%

S 89%
. b RSA 92%
11%|

_ | Australia 2%
=—— Burma 0.2%

Total: 5.0 bn tons
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Roskill Information Services: 罗斯基尔信息服务公司；The Economics of Manganese 全球锰市场报告；

RSA – Republic of South Africa； carbonate -黑金刚石,碳酸盐 
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» 2.1 Local ore availability, price

and grade AHUE F LN .
T%%ﬂ nnﬂ'i

» 2.2 Process advantages and
disadvantages

HR e T2 A B

» 2.3 Material and waste

handling and disposal
practices
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> AIthough South Afrlca has the majority of high grade Mn ore
reserves, Australia is currently the largest producer of high grade
Mn ore BARIFA A A F& 2 K m AL =, ORI H R
1E%Eﬁﬁiﬁﬁﬁﬁﬁnn4¢%ﬁﬁf@cﬁ

» China is the largest importer of seaborne high grade Mn ore in the
world and imported 7.6Mt wet ore in 2008 for mostly the ferro-alloy
Industry, average grade 44% (China Customs, 2008)

A A s K RIS s o G 1 ], 200844 4 Hogk & 6
NZHEE ¥ 760 7 MR H, AR W01k 44% (20085 H [ S E 5 )
» China local ore is predominantly low grade MnCO; ore. Produced
18.8Mt In 2008, average grade 20%, of which 67% was carbonate
low grade ore and 33% MnO, (IMnl Market Research)
LAl AR A 2 KR 0 AR AL B IR B . 20084 [ B
PAEEIA1880 /M, B T K 20% . 67 %0 Bk IR Hh I i 47
i, M F33%& “F A (BT iist)

Fos.
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MnCO3 = Manganese Carbonate 碳酸锰


AT 2 A R A N Ore Availability
> Chinese EMM industry is the main consumer of domestic
ore (balance used in ferro-alloy) and plants are typically
situated close to Mn ore reserves (Mn Triangle)# [E E 4 4%
BB B4 9 T 2 I B R e Y GRS B Tk
E4rE) o KL HIRZMEMML) & e B4y 1R 1T )i

Ji Cop B G e S ) < — D

» Total China Mn ore reserve around 421Mt ore (CISRI)
HE R AT 1) it KL 4. 24208 (P AR AT 9T A e )

» Depending on production rate, local MnCO, ore reserves
can deplete in specific areas in the next 10-15 years
(Hunan, Shanxi and Chongging traditional EMM production
areas) — CISRI
BOR AP~ HE, A BTk R L5005 ) REAE AR K 10-154F
fE—SEHL P A vl CHFRMIRE . 1P A EE PR AR SEEMMAE 7 X))

Fos.
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CISRI：China Iron & Steel Research Institute中国钢铁研究总院 
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数据来源：HME 上海华诚有色金属电子市场管理有限公司 和Tex Report 日本研究机构《工业贸易动态报道》

http://www.hme01.com/

e a5

."‘2 1..3 thasdomestm Mn -ore grade iIs declining

» Currently consuming 7-8 t ore/t EMM due to
30% decrease in grade since 2002 H+20024E
LARERH WA PR T 30%, BU/E s —IEMMTS
T AE7-8I AT

» Rate of decrease is in the order of 0.5% Mn per
year

B 1 LABREAE0.5% 1 3 i 38
» Currently in the order of 16% Mn
F R ) B 75 5 16%
sM-— R A ETT
0 » Acid consumption could increases by similar
Grade %Mn rate as grade decreases

o [ B@Eﬁiﬁf A i A B3 05, FH I TR D[R O 3 B2
-

15.0% 1 » Transport and milling cost will also increase as

will the requirement for waste disposal space

0.0% o e S Sy SN Al FiHN, BRI ) AR S 8 0. i
2 SEK 2 W R

B Grade %Mn

= Acid Consumption

10.0%
5.0% 1

2002
2003
2004
2005
2006
2008
2009 |

2010
2015



grade Mn ore -Process Aspects

‘) I:[
. Lo !-h iﬂﬁe -1\ /

» Advantages:
» Lower acid consumption (price of acid volatile)
BRI H R R (e THBRIT ISR A TR ED
» Higher Mn recovery can be achieved (up to 87% in RSA)
Al BL2 21 5 i AR RIS (AR R AR =ik 87 %)
» Lower waste production/handling — lower capital for filter
banks BTG & A B A — I JENLAL A TEAS A
» Disadvantages:
> Require ore reduction £ 7 — M2 0. FHELEN A

» Additional process step and associated CAPEX and
OPEX FA ) A 77 20 TR AN EE f ) AH OS5 AN = Hi M As 5 A

Fee
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filter banks？ =过滤机组

CAPEX and OPEX = capital expense & operation expense资本支出和运营成本
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> Comparison - USA, Chinese and RSA:
> Permitting ¥A4F 7]
> Waste Classification i #7328
> Landfill Design Requirements #1711 2K
» Groundwater Monitoring and Standards

Hin | 7K e IR o A

> Closure Requirements 3} ff 223k

> Examples of liner systems #1245 #4754

> Disposal rates and costs J2& b 5 5 F A
> Capex %A H

@ Opex iz’ A
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1. Resource Conservation and Recovery
Act of 1976 %% Y LR Al (B Wi i
Subtitle C: Hazardous Waste
Management Flfrel: Sk )& B

2. Detailed Regulations by EPA, Title 40
of the Code of Federal Regulations

5 EBCHMR BB AR T — L BARK 2
T, BCHRVE L M5 405

Require detailed site assessment and
EIA

FORBEATAF A0 R 7 L VAL AR SRE S A7y

Standard for Pollution Control at General
Industrial Solid Waste Disposal and
Storage Sites. (GB 18599-2001)

DML EARER DI AE S A E T
Qe il b e

Identification standard for dangerous
wastes (GB5085.1-5085.2-1996)
SR PR ) %5 ) b

Integrated standard of wastewater
discharge (GB8978-1996)

VKGR R e

Integrated standard of air pollution
emission (GB16298-1996) K75 YLéity
HEBhr U

Integrated standard of air pollution
emission (GB16298-1996)

Quality standard for groundwater
(GB/T14848-93) 1 7K it S AxE

Test method for leaching toxicity of solid
waste (CB5086.1 50862.2 1997)
5] 4 PR At mE M 5 T vk

Section 20 of the Environmental
Conservation Act requires a waste
disposal permit

IR PP 5 2055 B 5E IR Ak MRV AT
ik

Minimum Requirements for the
Classification, Handling and Disposal of
Hazardous Waste, Department of Water
Affairs, Second Addition 1998

B ARK RIS B ) 328 L Ak BN
AR TR L 19984 28 BT it

SABS 0228 Identification and
Classification of Dangerous Substances
and Goods

SABS 022816 471 UM it (1) 25 731 F11 5328
Ptk
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EIA = environmental influence assessment环境影响评价






Must be a solid waste by definition
WAIRAT B AR R 1 e X

Waste can be excluded

HLepE g a] LHEBRLESS,  Eean s s e
Ny

There are listed wastes

ARV RN H 5%

All solid waste not excluded to undergo
testing for:

JIT A R I R P2 8 i 20 28 3ok UK, RS G
«Ignitability 5 #A 1%

«Corrosivity , J& i

*Reactivity MNP

Toxicity (TCLP) #:1%:

VR F YRR I AR P

There are TCLP regulated substances of
which Mn is not regulated (human health
risk based)

R ANREFIER, LYot
TCLPEHIN, HEAEEN

Can delist the waste based on pre-
treatment

2oL AR BRIV R0 o) AR H S PR 25

Waste that is not listed in the National
Catalogue of Dangerous Waste nor has
hazardous characteristics as identified
by leach tests, has to be subjected to
waste characterisation tests and
classification
BAHIVINEZGREDHx, RN
MARAIA TSGR R R R, W ZEAT IR
Wi P AR 432

Waste characterisation based on pH and
leachable elements

R APHAELRN T2 HE TG 3K €
Waste Classified as Type | and Il
wastes.

R 53 RN

Waste disposal requirements based on
waste class

AR RV 9 AT AN IR R Ak 25K

VEBURS VA

o PRBE IR A VB AN ] 4252 KRG R 1
By CELRIEAEY) i LCHILD5S0(E)

o IR NIEIEAR

o KSR

o 1] DL 1 A BRI HR: i Ah B 0 R [
BRI fE B 2 2

o BRI $ 52 RS FE S A A 710,322 v,

' Classification§™#i4y%

Waste sources are categorised based on
SABS0228, the Basel Convention and
the DWAF Minimum Requirements.

HRAE SABS0228 e [ 47) J5UFI47) it i 46 Syl
IrRERUE. IR AL SRR AR
LR RIEHAT 732K,

All waste not already included in above
list, undergoes Hazard Rating based on
various test work including leaching
characteristics.

AR 2 WA CAF SR sk, X
A TN H ) R EAT 163 70
Hazard Rating is based on corrosivity,
ignitability, toxicity, radioactivity,
reactivity and involve the calculation of:

« Estimated Environmental
Concentration and comparison to
ARL (require LC and LD50 values for
substance)

* Max loading/disposal rate

* Max Total Load

e Can delist the waste to a lower
Hazard Rating using treatment and
disposal rate.

* ARL for Mnis 0.3mg/L
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Toxicity Characteristic Leaching Procedure (TCLP) 事业废弃物毒性特性溶出程序 

National Catalogue of Dangerous  国家危险废物目录; Department of Water Affairs and Forestry (DWAF) 水利林业部； the Basel Convention  巴塞尔公约；

Hazard Rating 危害分级； Estimated Environmental Concentration (EEC) 环境浓度估计值；disposal rate弃置率；




il b

phe . 5

fLQ@ign RequirementsiE 711 EK

Follow a precautionary/prescribed
approach with the option to follow
a site specific Risk Based
approach

A R IR BRI R ) 5 ik B T
HAASy 1 X ) 7 VA et TR

Require: %3k

*Double liner (bottom
geocomposite)

AR BEREEH L TE &k
*Double leachate collection and
removal X2 JE OS2 WS AN R
«Leak detection ¥t ]

*Storm water control (25 year
storm) Y ZK#5 ] (ZEREAREE 254
— IO

*Air quality control

2T

«Construction quality assurance
3 ot B ORAIE

Only mention prescribed approach
IXFE 2 A HIRLE 5V v

Require:

sLeachate collection and discharge
facilities

B UM ER TN I8 5 it

«Storm water control iy 7K 4% il
*Type Il require a prepared base
with permeability of less than 1
x10-“cm/s and thickness of 1.5m

X TR SRR R D L, 2R
ARG, HBER
HFH /D11 x107cm/s, JEEFTIA R
1.5K.

*Type Il require leachate treatment
facilities X -2 — 2 [l 44 L& M) U 1R
Mgy, BT AL B

Follow a precautionary/prescribed
approach with the option to follow
a site specific Risk Based
approach ] % fEFST BRI E i 5%
B T L Al RS R T VR
7

Require:

*Double liner (upper
geocomposite) Xt E: EERTTH
Mt TE&#E

*Double leachate collection and
removalX} V2 JE N2 RIS B
«Leak detectionyttJ il

*Storm water control (1:100 year
storm event) i 7K# ] CATHEPS B
1 KO

«Air quality control=*/< Ji & 14l
*Construction quality assurance
AR IR IE

*Clay liners must have a lower
outflow rate than 1 x10-"cm/s
1*£i%ﬂ“)§ﬁﬁﬂtthﬁ$/?§iﬁ%%ﬁ%
KT
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Liner 衬层； geocomposite：土工复合材料； Leachate 沥出物； Leak detection 泄漏检测； Storm water 雨水；discharge 排放;

permeability 渗透性； outflow rate排出流率； Clay 粘土


ndwater Monitoring and

iil 7

—A‘

7l 7 ~‘m Al | 7 /H

Comprehensive groundwater monitoring
for the following purposes:

BEAT £ MR 7K 0 H

» Detection monitoring (require at least
1 upstream and 3 downstream)
HR KR (K 2D A B —
HEL AT Yt B MR A W

« Compliance monitoring i & /& 7 &
e

« Corrective action RFF & [1RE472 1E

* Need to establish site specific
Groundwater Protection Standard

o BT BRI ML K AR bR

» Compliance point no more than 150m
away from landfill or at extent of
operator property
R i 5 R 1) R B AN e 1 150
X, I%uriiﬁii%l:ﬁ’wlﬁ

Washington State groundwater quality
0.05mg Mn/L RSN (13~ 7K it & b
#fE: RF7+0.05% e fl

More than 3 monitoring boreholes Comprehensive groundwater
required, one upstream, one monitoring, including: & M~ /KK
downstream and one in diffuse pathway |, 45

BORA3ANCL B, BiE. Ry

FSCIE R % 15— R

*5-10 monitoring holes

5-10/ e i+
*10-200m away from facility

B B AR R 10-200K
*Frequency and location to be
determined by impact study

RN AN R T PR B S WA AT 5T

Class 1&2 2mg Mn/L and Class 3 is 5Smg  Acceptable Risk Level 0.3mg Mn/L
Mn/L —JR AT e il 3SREETIS Wl 532 (KGR P2 A T R 7K0.3Z 7E
ER i



Req uirements®i7ER

Require a closure PlanZE 4248 —4

B0

Cover to have a permeability
equal or lower than bottom liner
B} o B I R T AT BT R T
W EBERE

30 year post closure maintenance
and monitoring

B3 5 FESL AT 304 1 44 AN

Require financial assurance
DR SR

Require a Closure Plan ZE#A—

AR

Type | facility cover — soil with
vegetation specific specification of
thickness |25 [ 4 [ I b7 ) 56
TR AR TR, R
HAKH) JEREEEK

Type Il facility cover — two layers,
one compacted clay of 20-45cm
thickness and covered by natural
soil layer with vegetation specific
specification of thickness 125 [#] {4
EYEE K - R, KR
o JEE 5 35 20-45 JEUK () R S -
&, LENARMHEEHER, A
A B B SR

Care and maintenance until water
guality has stabilised in the
groundwater system.3E{7RFEL4E
FEBM K RGHIK TR E

Require a Closure Plan

Cover system prescribed to
include: & 35 75 R 48 2045
«200mm soil layer

I

*450mm clay layer

ot )=

*150mm base and gas drainage
layer

AN FLIT B2 )=

30 year post closure maintenance
and monitoring:t7 J5 FF 4181730
TR A A I
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China Composite Liner USA Composite Liner
Waste

Geotextiles Waste
Leachate collection 3 250 g/m2 Geotextile
|ayer Sﬂpilaiur
Protection layer 60cm  Fine gravel leachate
above HOPE — collection layer
1.5mm HDPE 400 g/m2 Geotextile
Anti-penetration 100cm cushion
protection layer 1.5mm HOPE liner
under HDPE Compacted soil layer
Ke1.0010 - Temls Jem K< 1.0 x 107 cmis

Groundwater flowing — —  Natural soil subgrade
layer

Foundation

RSA - Dual Composite Liner

Waste body —.

300mm Leachate collection layer _“M
2mm Geomembrane over 4000gim2 GCL —._

750 Micron cuspated drain leakage 7
detection and collection layer S ;ifi'fiftftf¢'jftftfif{tftf*ﬁfﬁ#hfbf{

1.5mm Geomembrane over 4000g/m2 GCL
150mm Base preparation layer

@ In situ soil

HEEGHE - RIEKE, 1T
PItR T4, ISR R, TR
)%’ 15mmlﬁm}#’1‘<zlﬁé§’ }i/f{
BRI GBIERED , WK
Bz, k.

oL — ALY, L T2/
USRS, B IS AT AR
=3 HﬂfﬂMOOg/mZE’Jj:I,/\%/f@
ﬁ%}%, Ei?)ﬁi)ﬂ (k?), i%if’"
PRI

FIAENE G JE — AR RY) 4K,
300mmBIE AL, 2mm - T
JIEFEL 0 25 55 4000g/m2 ff)iiE + 8
ABJM@ (GCL) , 750k g /K

BRI AN AR, 1.5mm-t T
15 FE N 25 BF 5 4000g/m2 f)EziE + 5
EBKE (GCL) , 150mmL ik
%2, JRAELE
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中国复合衬层 – 表面水曾，土工织物/地质纤维，渗滤液收集层，保护层，1.5mm高密度聚乙烯层，反渗透保护层（K？），地下水流动层，地基。

美国 – 固体废物，土工织物/地质纤维分隔层，渗滤液细砾石收集层，密度为400g/m2的土工织物/地质纤维缓冲带， 1.5mm高密度聚乙烯层，压实泥土层（k?), 天然土壤路基。

南非双复合层 – 固体废物主体，300mm渗滤液收集层，2mm 土工膜再加密度为4000g/m2的澎润土复合防水垫 （GCL) , 750微米尖排水管渗漏检测和收集层，1.5mm土工膜再加密度为4000g/m2的澎润土复合防水垫 （GCL) , 150mm基底准备层，原生土层

Geotextile 土工织物/地质纤维，HDPE - high-density polyethylene高密度聚乙烯, foundation 地基

Separator分隔层， fine gravel 细砾石, cushion缓冲带, compacted压实的，natural subgrade 天然土壤路基

Geomembrane 土工膜， GCL－澎润土复合防水垫 , micron 微米，cuspated 尖的／三角形的，drain  排水管，In situ soil 原生土




RSA, Nelspruitrg 3 N R #5855 45 18-22 4.80-6.00

USA, Washington State ? ?

China example ? ?

Mn Ore Grade Waste (t/a) Landfill Space (m?/a)
Low Grade — China 76 806 (1) 4 500 (3)
High Grade - RSA 16 738 (2) 990 (3)

1. Assume 16%Mn ore and factory efficiency of 72%
2. Assume 44%Mn ore and factory efficiency of 85% T.J #%
3. Assume 10m high Mn waste disposal facility 102K /5 [ iy i LE B 1 it

How much landfill space is available?it 4 22 /b b7 Hb ] g 2

At 900 000t/a require 405 000m2/a (40.5 ha/a) waste disposal footprint

growth DASE/=8 9 0 JioRH, R 25 1940.5 )7 77 K 8k40.5 2 BT IR i
@ iz



3.Sc¢ena L@Jg_v,alu atl 0 n 1?'] AT/ XT Hﬁﬁj\ i
Scenario descrlptlons (low vs high grade ore as a function of EMM production cost)
el CAERH = I i 2 Bt A 7 P A Al ) AR XS G
> All things equal, current case i {7 Jl A2 22 AR
> All things equal, change in ore gradef&Ent A 224 AN, HE AT ZA
/EE
» All things equal, change in ore grade and stricter waste disposal
enforcement  BRELH™ b A7 A2 AT = B AL BRARAES S, B AR R AL
> Scenario comparison (Table and results) Z#Ixt L (BRI EL4E D)

Key Inputs to EMM production: ili4s 2 25

Mn ore %A

Sulphuric acid i/

Ammonia &K

*Se0, or SO, ., fili B 4 AL
«Electricity EE'jJ

Materials (e.g. cathodes) ot J5UR} i H #z 25
eLabour %5/




Source of price from Huacheng
Electronic Exchange website.
Price basis is for ore that has
been milled to powder already,
delivered to the EMM factory,
ready for leaching il k&K
PT R A 5 , IXHLFR )
& CWHEE R by, X3 EMM L
g;}%ﬁiﬁﬁﬂﬁﬁ&ﬁﬁfﬁ%tﬂﬂ%ﬁv
I

\LExamgle for EMM industry

Generally accepted industry
average for low grade ore in
China EMM 7 A S LBl 2
7= E MM [ ep [ ] 55 ol 52
AT EE

Mass balance and stochiometry
based estimate & -4 Rl
A B 1

Source of price from Huacheng I/‘

Electronic Exchange website.
Price basis is for 98% acid,
delivered i Ky T ¥ tE
WABA T M, FRIZIKEE D 9
8 % B LR

Estimate based on limited
waste handling (short distance
mechanical) HEF4 FR i) R
AEFE CHEEE S5 LA D T
Al vh ) A

I/

@z,

Imported ore price inside ports
China in RMB/mtu as per website
such as Asian Metal, times Mn
content %, plus transport in
RMB/t across average distance
from east coast to Mn-Triangle in

south-west China, plus milling
cost as claimed by various
producers. {1 [ U FUERAT i
AL IR YN <52 R 100 2 SIS E o vl oy
AN NS, e LU & it
BE b, PN b B A
o ] 78 R AR = A TR B B
SHis gk, I EoE A
[

General accepted industry
average for high grade ore in
th Africa B3 s i LA A A2

Mﬁw%ﬂﬁ

Estimated cost of operating a
reduction kiln, electricity and
reductant (coal or oil) cost in
South Africa i fli vl 1) A LIS
B A J5 ] e R A A
?;;‘F;u&i{\)ﬁi%ﬂ CREEAID 1)

Cost saving to the EMM factory when using low
grade: 5L AHLL, FRE2 6 %

|Difference in waste mass to landfill: £ 7//3.59 £

Low grade ore| High grade ore Uni
Mn content %55 &= 16 44
Ore price (powder, DECJT A5 0TH& 550 2690 RMB/t ore
Overall factory efficiency T.) 3% . 85\ %
Ore consumption # 43V FEiE: 8.68 2.67 t/t EMM
Ore reductio W P 0 36 \L%
0.25 t/tEM ~
450 /t acid ™
1.67 t/t
50 \w/t waste_
4,774 8,155 RMB,
N
1,044 113 RMB/t EM
384 84 RMB/t EMM
Total cost of above 6,202 8,351 RMB/t EMM
For 10,000tpa EMM factory: 4771 1 JjHfi
Volume of waste to landfill 76,806 16,738 t waste

N

General accepted industry
average for high grade ore in
South Africaid 4 =1 s A BT A7
W42 AT ML P (E

269
359;ﬂ




Mn content 2 15 1 44%

Ore price (powder, DEL) 55 550 550 2690RMB/t ore

Overall factory efficiency 72 72 72 85%

Ore consumption 6.9 9.26 13.89 2.67k/t EMM

Ore reduction cost 0 0 0 360RMB/t ore
cid consumption 1.96 2.32 2.67 0.29t/t EMM

Acid price 450 450 450 450RMB/t acid

\Waste generation (dry basis) 5.94 8.26 12.89 1.67k/t EMM

Cost to dispose waste 50 50 50 50RMB/t waste
Cost of ore 3,819 5,093 7,639 8,155 RMB/t EMM
Cost of acid 882 1,044 1,202 113 RMB/t EMM
Cost of disposal of waste 297 413 644 R4 RMB/t EMM
Total cost of above 1,999 ,550 9,485 8,351 RMB/t EMM

For 10,000tpa EMM factory:

Volume of waste to landfill 59,444 82,593 128,889 16,738 It waste

Cost saving to the EMM factory when using low

grade: 40% 22% -14%

Difference in waste to landfill: 255% 393% 670%
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StandardWaste Disposal Practices

n content 20 16 10 4405
re price (powder, DEL) 550 550 550 2690RMB/t ore
verall factory efficiency 72 72 72 8506
re consumption 6.94] 8.68] 13.89] 2.67k/t EMM
re reduction cost 0 0 0 360RMB/t ore
cid consumption 1.96 2.32 2.67 0.25t/t EMM
cid price 450 450 450 450RMB/t acid
aste generation (dry basis) 5.94] 7.68] 12.89| 1.67t/t EMM
ost to dispose waste 150 150 150 150|RM B/t waste
Cost of ore 3,819 1,774 7,639 B,155 RMB/t EMM
Cost of acid 382 1,044 1,202 113 RMB/t EMM
Cost of disposal of waste 892 1,152 1,933 D51 RMB/t EMM
Total cost of above 5,593 6,970 10,774 8,519 RMB/t EMM

For 10,000tpa EMM factory:

lVolume of waste to landfill 59,444 76,806 128,889 16,738 t waste

Cost saving to the EMM factory when using low

grade: 34% 18% -26%

Difference in waste to landfill: 255% 359% 670%
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Présentateur
Commentaires de présentation
废渣处理成本上升，低品位矿较高品位矿的总生产成本距离进一步加大
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High grade Mn ore: Can it influence the cost of future EMM

production? & WAL BER A A ARKE MMPAEF= A ?

»  Grade in local MNCO, ore can decrease to levels where high grade ore is
more economical to use (all things equal)# N IR SR 50 b &
FPEt NFE, JRACHEZE D, PAECR R — KA =i 2R~ E MM
JRAS S AR, CHIf 2 FAB AR B AR IFOL B

»  Use of high grade ore has lower waste volumes to handle and dispose
s FH vy i SR A 7, e A BRI g v 2 B /D

»  Waste disposal practices in China will likely require higher future

compliance to China standards with resultant increase in future waste
disposal costs
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Thank You for your Attention!
Questions?
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