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3 Bauxite

Bauxite is basically an aluminous rock that
contains hydrated aluminium oxide as main
constituent and iron oxide, silica & titania as minor
constituents present in varying proportions.
Hydrated aluminium oxides present in the bauxite ore
are diaspore and boehmite, Al,O,.H,0 (Al,O,-85%;
Al-45%); gibbsite or hydrargillite, AL,O,.3H,0 (Al,O.-
65.4%; Al-34.6%), and bauxite (containing colloidal
alumina hydrogel), Al,O,.2H,0 (Al,0,-73.9%);
Al-39.1%). The iron oxide in bauxite ore is present as
haematite or goethite; silica as clay; and free quartz
& titania as leucoxene or rutile. Bauxite is the
principal ore of aluminium which is one of the most
important non-ferrous metals used in the modern
industry. It is also an essential ore for Refractory
and Chemical industries. The country has 3,896
million tonnes of resources of bauxite which is
sufficient to meet both domestic and export demands.

RESERVES/RESOURCES

Reserves/Resources of bauxite in the country
ason 1.4.2015, as per NMI database, based on UNFC
system have been placed at 3,896 million tonnes.
These resources include 656 million tonnes Reserves
and 3,240 million tonnes Remaining Resources. By
grades, about 77% resources are of Metallurgical
grade. The resources of Refractory and Chemical
grades are limited and together account for about
4%. By States, Odisha alone accounts for 51% of
country's resources of bauxite followed by Andhra
Pradesh (16%), Gujarat (9%), Jharkhand (6%),
Maharashtra (5%) and Madhya Pradesh &
Chhattisgarh (4% each). Major bauxite resources
are concentrated in the East Coast bauxite deposits
in Odisha and Andhra Pradesh (Table-1).

EXPLORATION&DEVELOPMENT

The exploration & development details, ifany,
are covered in the Review of "Exploration &
Development" under "General Reviews".

PRODUCTION & STOCKS

The production of bauxite at 23,688 thousand
tonnes in 2018-19 increased by 4% as compared to
the previous year.

There were 154 reporting mines in 2018-19 as
against 163 in the previous year. Besides, produc-
tion of bauxite was reported as an associated min-
eral by 6 mines during the year. In all, 64 producers
reported production of bauxite in 2018-19. Out of
these ten principal producers having 39 mines
contributed 88% of the total production.

The contribution of the Panchpatmali bauxite
mines of NALCO was 31% in the total production.
The share of Public Sector mines was about 46 % of
the total production in 2018-19, as against 36 per
cent in the previous year.

About 81 % of the total production of bauxite was
of 40-45% Al,O, grade, 11% was of Cementgrade, and
the remaining production was reported in other grades
except two grades (55% -60% and 60% & above grade),
during the year under review.

Odisha emerged as the leading producing state
accounting for about 65% of the total production
during 2018-19 (Tables-2t05).

Mine-head closing stocks of bauxite in
2018-19 were 19,658 thousand tonnes as compared
to 18,072 thousand tonnes in the previous year.
About 85% of the total stock was held in Gujarat
at the end of the year (Tables- 6 'A' & 6'B").

The average daily employment of labour in
bauxite mines was 5,829 in 2018-19 as against 6,632 in
the previous year.

Production of Bauxite
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Table -2 : Principal Producers of Bauxite, 2018-19 Table- 2 (Concld)

Location of mine Location of mine
Name & address of producer Name & address of producer
State District State District
National Aluminium Co. Ltd,  Odisha Koraput Panditrao Mines & Minerals, Maharashtra Kolhapur
NALCO Bhawan, P/1, Nayapali Pvt. Ltd
Bhubaneswar-751 061, A/P-Minche Budruk,
Odisha. Tal-Bhudargad,
Utkal Alumina International ~ Odisha Rayagada Kolhapur- 416 223,
Ltd, J-6, Jayadev-Vihar, Maharashtra.
Bhubaneswar-751 013,
Odisha. Gujarat Mineral Development  Gujarat Devbhoomi
Hindalco Industries Ltd, Chhattisgarh Surguja Corpn Ltd, Khanij Bhawan, Dwarka
Ahura Centre, It Floor, Jharkhand Gumla 132 Feet Ring Road, Kachchh
B-Wing, Mahakali Caves road, Latehar Near University Ground,
Andheri (East), Lohardaga Vastrapur-380 052,
Mumbai-400 093, Maharashtra Kolhapur Ahmedabad, Gujarat.
Maharashtra
Odisha Mining Corporation Odisha Koraput
Ltd OMC House, Unit-V, Naresh P. Makhecha Gujarat Devbhoomi
Post Box No. 34, Plot No. 299, Dwarka
Bhubaneswar- 751 001, Corporation Ltd
Odisha . GIDC Industiral Area, Porbandar
Porbandar- 360 577,
Bharat Aluminium Co. Ltd, Chhattisgarh Kabirdham Gujarat.
Aluminium Sadan, Core-6, Surguja
Sope Office Complex,
7 Lodhi Road, Ashapura Minechem Ltd, Maharashtra Ratnagiri
New Delhi- 110 003. Jeevan Udyog Building,
rd
Minerals & Minerals Ltd, Jharkhand Lohardaga i ﬂ?\;)r’ 2b78.’ Ed’;';;iad’
Court Road, Gumla ort Mumbai- '
Lohardaga-835 302, Maharashtra.
Jharkhand. (Contd)
Table — 3 : Production of Bauxite, 2016-17 to 2018-19
(By States)
(Qty in tonnes; Value in ~'000)
2016-17 2017-18 2018-19 (P)
States
Quantity Value Quantity Value Quantity Value
India 24745487 14865504 22786106 15784174 23687721 17168410
Chhattisgarh 1954234 1365345 2558701 2199036 1532600 1573656
Goa - - 4378 876 518 104
Guijarat 5881257 3127056 3559241 2129517 2181064 1293201
Jharkhand 2289825 1642791 2593647 2275062 2412484 2198169
Karnataka 386 171 - - - -
Madhya Pradesh 676478 543776 593633 442907 722549 577694
Maharashtra 1946032 942724 2028765 955340 1424864 721898
Odisha 11990006 7238829 11447741 7781436 15413642 10803688
Tamil Nadu 7269 4812 - - - -




BAUXITE

pauodal unoge| AJUO «
SaUIW PajeId0sse Jo Jaqunu ayedipul sasayiualed ul sainbi4

- - - - - - - - - - - T wsajes
- - - - - - - - - - - 4 [eXeweN
- - - - - - - - - - € NpeN |iwey
- - - - - - - - - - - T ysebirepuns
ZBEETOE 1660TEY - - - - 8LLESE  €12.G6E - - - T epefedey
5089 0SL9€TL - - - - - 0SL9€TL - - - £ IndeJoy
9EVT8LL TwLLVPTIT - - - - 8LLESE  €96£60TT - - - S BYSIPO
€88ETT £21585 - - - S0v29Y - 8TLeel - - - € LiBeurey
591701 0281 - - - 0281 - - - - - 4 yuebrey
2621€L 441444 - - - 8TTYYS LEVYSYT  69E€L6%  866.EC - - L indeyjo
0vESS6 $918202 - - - €v2G20T  LEYSYT 180029  866.EC - - 12 eljyseseyey
8L2€T 81981 - 000€ - 81541 - - - - - € lupIs
281201 6TL9ET - - - 9€6. - €8.821 - - - 4 lopyeys
£962¢ 9568Y 9695 - - 092eY - - - - (e)e BUleS
€e0T 9.8 062 - - 985 - - - - - T Moy
6928€2 9z8€CE 9T2T 85501 - 211662 08521 - - - - (e)8 1uyey
y8Yre 0zesy - - - 0zesy - - - - - 4 Andreqer
8EE0Z 81561 - - - - - 81561 - - - T inddnuy
062y £€9€65 20z 8GSET - 266TTY 08521 TOE8YT - (9)6T  usepeid eAupei
- - - - - - - - - - - T epeuuey eulysyeq
- - - - - - - - - - - T inebejag
- - - - - - - - - - - *C eyeleudedq
£952v8 250616 - - - - leesls  Sesey - - - 8 ebep.eyory
99268 05296 - - - - - 05296 - - - 4 reyae
EETEVET SY8LLST - £68E€E - - - ¢L818¥T  066SS - - ST Blwno
2905122 L79€652 - £68€€ - - L22Sl8  LYv8ZIT 06695 - - 14 pueyseype
069 067891 892 - - 2ez891 - - - - - 4 BUjUBY JeqeS
S06.LYT SYE9TT - - - SYE9Te - - - - - 4 Iepueqiog
660192 68T61¢ 686T1C 826LT 8 0.8 - - 29508 - - 6 Yyyayaey
2116.2 ¥2L9€€ - - - 72L9€E - - - - - € Bpau
T0599€T £67£052 - v7086€ 859Ly  v21668T - ¥G696 ~ €€0SY 08997 - 09  ®jiemg lwooygreq
01101 000ST - - - 00051 - - - - - T 3wy
1156212 T72655¢€ 152212 2L6STY 999y LTTv¥9T - ¥5696 ~ G6S5CT  0899T - 18 reselno
9.8 8LEV - - - 8LEY - - - - - T 20D yInos
9.8 8LEV - - - 8LEY - - - - - T 209
0982€ST 6£5€68T - - - - - 6€S€68T - - - 01 elnbing
911999 291599 - - - - - 008S6€  C9€69C - - € weypaiqex
9£066T2 1028552 - - - - - 6£€682C C9€69C - - €1 yaebsireyyo
2L06.€0T TT9E9SYT  0LVL 00Lv¥Y 999/v  998EL0¥  2Z0/8ET 68€¥908 8T8TZS 08991 - (9)evt 10109S 8leAlld
0TS0 S6v2228 68611 1881 - 79811 - 20.218L L2TL9T - - 12 103088 21j9nd
v.Tv8.GT 90198422 6SV61C ETSE9Y 999.7  0€.580¥  Z20/8ET T60L.8ST S¥6889 08997 - (9)eat elpul
EWLA Ainuend  jedlweyd  Alojeyey sAIselqy  JUBWBD 9607 MORE  %SY-0F  %0G-G¥  %SS-0S  %09-G5  SPUIN 40 'ON
nLasIa/ees
|e10 UOI10.IIX8 WNUIWN|Y 7@ BUIWN|Y UeY) JBYlo ul asn o4 8109 Q%W : UOINYRIIXS WNILIWN|Y % BUILN]Y Ul 8sn 104

(000.. ur anjep ‘sauuo} ur A1d) (s1014151@/S91€1S /5401985 Ag)

8T-/T0¢ ‘a1xneg JO Uo1INPoid asimapels : (V) - a|qeL



INDIAN MINERALS YEARBOOK 2019 - VOL.IN

‘payiodal anoge| AjUO «
‘'SaulW Paleld0sse Jo Jaquinu aledlpul sasayiuaded ul sainbi4

- - - - - - - T we[es
- - - - - - - - - - 4 [exyeweN
- - - - - - - - - - *€ NpeN Jiwel
- - - - - - - - - T ylebirepuns
0L0€ET8E ¢v566¢S - - - - 6TV.8¢C €¢TCT0S - - T epebeley
87190669 00TVYTIO0T - - - - - LZvv096 €.9605 - € ndesoy
889€080T Cr9ETVST - - - - 6TV.8¢C 0GG9T9VT €.9605 - S BysIpO
€6€91¢ ¢6¢CLTS - - - A YVATA - T7S6S¢ - - € Libeuiey
- - - - - - - - - - € ylebiey
G0GS.LY ¢LG.06 - - - TCOTTV 9089T 799¢v¢ 1819¢€¢ - 9 Indeyjo
868T¢C.L 798v¢ev1T - - - ¢LE699 9089T G0¢¢0S 1819¢€¢ ¢l eljyseteyeN
68.TS STvc9 - 000¢€ - STV6S - - - - € 1ypIS
G6€9GT 6C6V.T - - - 66,67 - 0€TSCT - - 4 10PYeYS
98¥99 G8G.L 68711 90¢S - 08799 - - - - (e)e eules
1976 089TT - - - 089TT - - - - T emay
7¢0Tv¢e 8V.CEE - 08¢ - 8TOETE 9¢69T - - - (e)8 luyey
98V 1Y LEETS - 0001 - LEELY - - - - 4 Indreqer
€G0TT GBSGET - - - GBSGET - - - - 1 Inddnuy
969..S 67GCCL 68711 0TOST - 7660S5S 9¢69T 0€TSCT - - (9)oz ysepe.ad eAypen
- - - - - - - - - - T epeuuey| ulysyeq
- - - - - - - - - - - Inebejag
- - - - - - - - - - T eYRlRUIR)
79GvG8 ¢LS0€E6 - - - - cecrt 0v€9T6 - - L ebep.eyoT
LLLE ovve - - - - - ovve - - 4 JeysieT]
8¢86EET CLV8LYT - 08T0¢ - - - 8TVITVT V.81V - ST ejwng
69T86T¢C 78¥ZTve - 08T0¢ - - ceert 86T9€EC v.81Y - Ve pueyieyr
98006 v9vcve 19T - - €0ecre - - - - 14 eyjuexieqes
G0699T L6SV.¢C - 00¢0T - L6EVIC - - - - S Jepueqiod
G€9.9¢ €CT16¢Y 2906¢€€ 16.0¢€ - G699 80¢6¢ - LYVEC - L yyayaex
L8CLLT 9v8TTC - - - 9¥8TT¢C - - - 6 BpayM
88¢T6S 7€0€C0T - LTEOVT 14688 ¢80TV.L G¢ L6866 LELCT G¢T0¢ 05 eYiem@ lwooygasg
- - - - - - - - - - - 1j8Jwy
10C¢€6CT 790T18T¢ €CC6EE 89¢T8T 14688 €8¢997T €€¢C6¢ L6866 78T19¢€ G¢T0¢ S/ 1eaelno
70T 8T1G - - - 8T1S - - - - T B09 Yinos
70T 8T1G - - - 8T1S - - - - T e09
105086 €050.0T - - - - ¢L6 9€.€90T G6.S - 6 elnfing
- - - - - - - - - - Z uoebepuoy
GGTEGS L6029V - - - - 000V 09€99¢€ LELGY - 4 weypJiqe
9G9€.GT 009¢cesT - - - - ¢L6LY 9606¢VT 2€9SS - €T yJebsimeyyd
G.0¢¢296 EEVOVLCT 05911 08508T 14688 ¢6L€L9¢ 801¢8¢€ T18¢CSET6 9V LEEE G¢T0¢ (9)9cT 101335 d1eAlld
GEEIVGL 88¢8€E60T 2906¢€€ 8.8G¢€ - GLEET 08T0€ G6.€.66 86651S - 8T J0193S ljqnd
0TV89T.LT 1¢L.89¢€¢ ¢TLESE 8G19T¢ 14688 L97.89¢ 88GCTV 9.060T6T Yv.6.8 GZT10¢ (9)vsT elpuj
3NJeA Ainuend [eolwsy)  Alowensy  8AIseIqY luswed %0% Mmojed %Sv-0v %0G-S1 %GG-09 SSUIN JO 'ON
wlsiasees
|elol UONoRIIXd WNUIWNY 79 BUIWN|Y UBY) JBYI0 asn 104 UBIU09 Q%W : UOINYRIIXS WNIUIWN|Y % BUILN]Y Ul 8sn 104

(000, . ul anjeA ‘sauuol ul A1)

(s1014351@/591€1S /5401985 AQ)
(d) 6T-8T0Z ‘a11xneg JO uo11oNpo.d asimspels : (g) v —s|qelL
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Table — 5 : Production of Bauxite, 2017-18 and 2018-19

(By Frequency Groups)
(Qty in tonnes)
No. of Production Percentage to total Cumulative
Production mines for the group production percentage
group
2017-18 2018-19 (P) 2017-18  2018-19 (P) 2017-18 2018-19 (P)  2017-18  2018-19 (P)
Total 163(6) 154(6) 22786106 23687721 100.00 100.00 - -
Upto 1000 46(3) 59 2839 3579 0.01 0.01 0.01 0.02
1001 - 3000 6 10(1) 11291 22181 0.05 0.09 0.06 0.11
3001 - 5000 5 4 20150 16953 0.09 0.07 0.15 0.18
5001 - 10000 9(1) 5(1) 72980 44804 0.32 0.19 0.47 0.37
10001 - 25000 20 16(1) 296143 271288 1.30 1.15 1.77 1.52
25001 - 50000  19(1) 9(2) 747655 419767 3.28 1.77 4.05 3.29
50001 and above  58(1) 51(1) 21635048 22909149 94.95 96.71 100.00 100.00

Figures in parentheses indicate number of associated mines

Table — 6 (A) : Mine-head Closing Stocks of Bauxite, 2017-18

(By States & Grades)
(Qty in tonnes)
For use in Alumina & Aluminium metal For use other than Alumina & Aluminium
Extraction Al,O, Content metal extraction
State
60% & 55- 50- 45- 40- Below Cement Abrasive Refractory Chemical Total
above  60% 55% 50% 45%  40%

India - - 2946 637445 1319673 605207 14422798 424063 492130 167443 18071705
Chhattisgarh - - - 1630 32034 - - 95 1255 1261 36275
Goa - - - - 4020 - 18402 - - - 22422
Gujarat - - - 539340 862004 335 13833245 420648 451254 149313 16256139
Jharkhand - - - 336 75745 56958 102 - 134 - 133275
Karnataka - - - - 19296 - 9000 - - - 28296
Madhya Pradesh - - - 4420 4546 397697 115637 - 39487 15833 577620
Maharashtra - - 2946 78530 189561 128586 431429 - - - 831052
Odisha - - - 13189 132467 10174 - - - 1036 156866
Tamil Nadu - - - - - 11457 14983 3320 - - 29760
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Table — 6 (B) : Mine-head Closing Stocks of Bauxite at the end of the Year 2018-19 (P)
(By States & Grades)

(In tonnes)

For use other than alumina & aluminium
metal extraction

For use in alumina & aluminium metal
extraction Al,O, Content

State
60% & 50- 45- 40- Below Cement  Abrasive  Refractory  Chemical Total
above 55% 50% 45% 40%

India - 373 635243 2088305 533435 15016755 499268 499045 385956 19658380
Chhattisgarh - - 1630 54446 183 - 95 1255 1261 58870
Goa - - - 4020 - 18402 - - - 22422
Gujarat - 373 565648 496710 29719 14256020 499173 456196 376820 16680659
Jharkhand - - 4468 110860 37156 - - - - 152484
Karnataka - - - 19296 - 9000 - - - 28296
Madhya Pradesh - - 3999 2407 332046 242010 - 41594 7875 629931
Maharashtra - - 46309 180724 111702 486345 - - - 825080
Odisha - - 13189 1219842 11172 - - - - 1244203
Tamil Nadu - - - - 11457 4978 - - - 16435

MINING & TRANSPORT

The mining of bauxite is carried out by opencast
method. The mines are classified in the following
three categories depending upon the level of
mechanisation:

(i) Manually operated mines

(i) Semi-mechanised mines

(iii) Mechanised mines
Manually Operated Mines

Many bauxite mines are small and produce less
than 10,000 tpy. The entire work of overburden
removal, extraction of bauxite and loading of bauxite
on to trucks is carried out manually and the bauxite
is transported to respective railway siding or plants
by road.

Semi-mechanised Mines

In semi-mechanised mines, mining operations
are carried out by jack hammer drilling and
normally ANFO mixture is used as an explosive for
blasting in mineralised zone as well as in overburden,
if required. Loading of mineral on to trucks or
dumpers is done by payloaders or manually. Since
bauxite occurs as small lenses or pockets or boulders
or as segregations in murrum and laterite, it is
difficult to mechanise the mining operations.
Mechanised Mines

Mechanised mining operations are carried out
in a few captive mines of the alumina/aluminium
plants. These mines use compressed-air drills for

drilling blastholes. Sometimes, compressed-air jack
hammer drills are also used for drilling blastholes for
secondary blasting of boulders and also for toe
drilling in irregular bauxite faces caused due to
improper fragmentation of bauxite. The blasted
overburden/ore materials are handled and
transported separately by using shovels or
excavators and trucks/dumpers. Separate benches
are maintained for overburden and ores. The height
of benches in ore varies from 1.5 to 7.5 m. Hindalco
has done away with drilling and blasting at its
Durgmanwadi mines in Maharashtra and instead has
adopted the state-of-the-art ripper dozer which is
regarded as "Miner's Plough". The ripper dozer
silently ploughs the mine surface to extract the
mineral. It eliminates ground vibrations and air
pollution normally causes dust, gases and noise.

In Bagru Hill mines of Hindalco in Jharkhand,
the blasted bauxite is transported with the help of
dumpers to the crusher. The 4-inch crushed bauxite
is then transported to Lohardaga railway station by
a monocable aerial ropeway. BALCO also has
monocable ropeway for transporting bauxite from
its captive mines to the alumina plant at Korba in
Chhattisgarh.

Computerised mine planning, use of mobile
crusher, simultaneous land reclamation, restricting
operations to small portions of mining area at a time,
etc. have greatly helped in conserving energy and
faster land rehabilitation.



In Odisha, NALCO has adopted the mechanised
"Trench method' of opencast mining at Panchpatmali
(North-Central Block) mine. In this method, a pilot
trench is driven through the middle of the deposit
and several other trenches are opened on both sides
in a staggered pattern exposing and creating more
number of working faces. Transportation of ore to
alumina refinery at Damanjodi has been done
through a 14.6 km long single-flight, multi curve cable
belt conveyor of 1800 TPH capacity. The mining
operations involve dozing aside the top fertile soil
which is usually preserved and hard laterite of 3 m
thickness is drilled and blasted. The overburden is
removed using higher capacity mobile equipment like
dumpers and wheel loaders to expose the bauxite
bed. The top slice of bauxite having 8-10 m thickness
is loosened by drilling and blasting and the bauxite
of 3-4 m thickness at the bottom contact is removed
selectively using backhoe shovels.

The Govt of Odisha has extended mining lease
period of Panchpatmali (North-Central Block) mine
up to 16.11.2032 from 31.03.2020 and Panchpatmali
(South Block) up t019.07.2029 from 31.03.2020. The
Panchpatmali (North- Central Block) has achieved
100% capacity utilisation with transportation
(production) of 6.825 million tonnes for third
successive year and transportation from South block
was 0.4 million tonne during the year. The bauxite
excavation from mines of NALCO during the year
2018-19 was about 7.41 million tonnes. The higher
capacity mobile equipment like dumpers, wheel
loaders, ripper dozers and faster drills have been
introduced.

Pottangi Bauxite Mine (75 million tonnes) in the
Koraput district of Odisha has been reserved by Govt
of India in favour of M/s NALCO. The Govt of Odisha
has issued terms and condition for grant of Pottangi
lease over the reduced area of 697.979 ha.

CONSUMPTION

In 2018-19, the consumption of bauxite estimated
at 22.19 million tonnes increased marginally by 8%
as compared to 20.63 million tonnes in the previous
year. Alumina/Aluminium Industry was the principal
consumer of bauxite and accounted for 89%
consumption in 2018-19 followed by Cement (9%)
and Calcination (1%) (Table-7).

Gujarat was the main supplier of abrasive and
refractory grade bauxite. Besides, Madhya Pradesh
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also produces refractory grade bauxite. Alumina
plants draw supplies mostly from their captive mines.
Hindalco sources bauxite from other suppliers too
(Table- 8).

Table-7 : Consumption* of Bauxite

2016-17 to 2018-19
(By Industries)

(In tonnes)
Industry 2016-17 2017-18 (R) 2018-19 (P)
All Industries 20936700 20630600 22188800
Abrasives 71400 65700 35900
Alumina 18892600 18385500 19714000
Calcination 282800 283800 283800
Cement 1553900 1806200 2075100
Ferroalloys 17800 15900 13500
Pulverising 7300 7300 -
Refractory/ 110200 65500 65600
Others 700 700 900

(ceramic, chemical,

iron & steel, etc)

Figures rounded off
* Includes actual reported consumption and/or estimates
made wherever required. Due to paucity of data, coverage
may not be complete.
1/ Includes consumption of calcined bauxite.

Table — 8 : Domestic Sources of Supplies of
Bauxite to Alumina Plants

Producer Plant Source of supply

NALCO Damanjodi, Captive mines at Panchpatmali
Koraput (Odisha) Hills, Koraput distt Odisha.

BALCO Korba
(Chhattisgarh)

Captive mines in Surguja &
Bodai-Daldali in Kabirdham
(Kawardha) distt Chhattisgarh.

Hindalco Renukoot
Industries (Uttar Pradesh)

Captive mines in Shahdol distt
Madhya Pradesh; Gumla &
Lohardaga distts. Jharkhand and
Surguja distt in Chhattisgarh. Also
other suppliers include suppliers
from Odisha, Madhya Pradesh and
Jharkhand; Katni Bauxite Pvt. Ltd,
Satna, Laxmidasji Ramji, Katni;
and Minerals & Minerals Corp.,

Gujarat.
Belagavi Captive mines in Chandgad &
(Karnataka), Durgmanwadi, Kolhapur distt.
Muri, Ranchi Maharashtra and Lohardaga
(Jharkhand) distt in Jharkhand. Udgiri,
Gudeghar, Kolhapur distt,
Maharashtra and Bhoomi
Resources Pvt Ltd, Maharashtra.
Utkal Odisha Baphlimali bauxite mine
Alumina (Odisha)
\edanta  Lanjigarh Supplier from Gujarat,

Aluminium (Odisha) BALCO, Bagmar Bauxite
Indusries Pvt Ltd, Chhattisgarh;

LDR, M.P.
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USES & SPECIFICATIONS

Bauxite is primarily used to produce alumina
through the Bayer process. Aluminium Industry
normally uses bauxite containing minimum 40%
AlLO,. However, slightly inferior grades with a
suitable blend are also used depending upon
other characteristics, such as, solubility in caustic
soda and absence of silica. The BIS has specified
1S:5953-1985(Reaffirmed 2008 & 2014) specifications
for metallurgical grade bauxite. Details of the
industries are provided in a separate Review named
'‘Aluminium and Alumina'.

In Steel Industry, bauxite is used as a slag
corrector in place of fluorite and generally bauxite,
containing 45 to 54% Al,O, and 5% SiO, (max.) is
consumed. Size preference is 25 to 125 mm with a
tolerance of 5% (max.) for -25 mm & +100 mm
fractions.

BIS has prescribed the specifications of bauxite
‘IS : 10817-1984 (Reaffirmed 2008 & 2014) for
Refractory Industry.

The IS specifications of bauxite for consumption
in Chemical and Petroleum industries are given in 'IS
: 3605-1984 (Reaffirmed 2010).

Apart from the chemical specifications, the
physical requirements are that the material passing
through 90-micron IS sieve but retained on 212-micron
IS sieve should be 90% maximum; that passing
through 300-micron IS sieve shall be 1% by mass
maximum; and that passing through 212- micron IS
sieve but retained on 300-micron IS sieve should be
10% maximum.

The other specifications laid down by BIS are
'1S:8228-1976 (Reaffirmed 2008)' for bauxite sand and
'1S:8988-1978 (Reaffirmed 2008)' for bauxite powder
for foundry washes.

As per Ministry of Mines Notification dated 25"
April 2018 the threshold value of Bauxite mineral has
been classified in following two categories:-

(i) For Aluminous laterite: Al,O,- 20% (min.)
(ii) For Bauxite: Al,O,- 30% (min.) and SiO,
(Total) -7% (max.)
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SUBSTITUTION

There is no substitute for bauxite as source for
aluminium metal extraction carried out on a large
scale. However, calcined clay can be substituted for
refractory bauxite but only with reduction in time
and stock resistance. Sillimanite, alumina, silicon
carbide, magnesite-chromite and carbon-magnesite
refractories are the other alternatives for high-
alumina material but these would entail higher cost.
Silicon carbide and diamonds can substitute for
fused aluminium oxide in abrasive use but these
would entail again at higher cost. Synthetic mullite
is a probable substitute for bauxite-based refractories.

Silicon carbide and alumina-zirconia are costlier
substitutes for bauxite-based abrasives. The raw
material like alunite, anorthosite, coal wastes and oil
shales are other potential sources of alumina. The
extraction, however, would require new plants with
different technology. These non-bauxitic materials
could satisfy the demand for primary metal,
refractories, aluminium chemicals and abrasives.

TRADE POLICY

As per the Foreign Trade Policy 2015-2020 and
policy on export and import, imports of aluminium
ores and concentrates including natural bauxite,
calcined and activated bauxite and others are
permitted free. There are no policy restrictions on
the export of bauxite.

WORLD REVIEW

The world bauxite reserves are estimated at 30
billion tonnes and are located mainly in
Guinea (25%), Australia (20%), Vietnam (12%),
Brazil (9%), Jamaica (7%), Indonesia (4%) and China
(3% ). Countrywise reserves of bauxite are furnished
in Table-9.

The world production of bauxite increased
marginally by 4% to 326 million tonnes in 2018 as
compared to 314.4 million tonnes in preceding year.
Australia continued to be the major producer and
accounted for about 29% share in the total
production, followed by China (19%), Guinea (18%),
Brazil (10%) and India (7%) (Table-10).



Table - 9 : World Reserves of Bauxite
(By Principal Countries)

(In '000 tonnes)

Country Reserves
World: Total (rounded off) 30000000
Australia @ 6000000
Brazil 2600000
Canada -
China 1000000
Guinea 7400000
India* 660000
Indonesia 1200000
Jamaica 2000000
Malaysia 110000
Russia 500000
Saudi Arabia 200000
USA 20000
Vietnam 3700000
Other countries 5000000

Source: USGS, Mineral Commodity Summaries, 2020.

(a) For Australia, joint Ore Reserve Committee compliant
reserve were about 2.3 billion tonnes.
* Reserve /resources of bauxite in the country as on
01.04.2015 as per NMI database based on UNFC system

BAUXITE

To provide generalised view of the development
in various countries the country wise description
sourced from latest available publication of USGS,
Mineral Year Book, 2017 is detailed below:

Australia

Bauxite production increased by 5% at 4.38
million tonnes but alumina production decreased
slightly to1,95,000 tpy as compared with that in 2016.
Rio Tinto increased bauxite production of the Gove
Mine in the Northern Territory by 23% to 2.11 million
tonnes as compared with production in 2016. The
completion of a project to upgrade the conveyor
system and export facilities in the fourth quarter of
2016 was cited for increased production at the Gove
Mine. The project increased the mine capacity to
approximately 13 million tonnes per year from 8.2
million tonnes per year. Bauxite production from the
Weipa Mine increased by 5% to 1.47 million tonnes
as compared with that of 2016, citing maintenance

work on the calciner.

Rio Tinto continued construction of a 22.8 million
tonnes bauxite mine in Queensland. Bauxite produced
at the Amrun Mine would be shipped through the Port
of Cape York. Completion of the project was expected

has been placed at 3,896 million tonnes. in the first half of 2019.
Table — 10 : World Mine Production of Bauxite 2016 to 2018
(By Principal Countries)
(In '000 tonnes)
Country 2016 2017 2018
World: Total (rounded off) 289200 314400 326000
Australia 83517 89421 95947
Brazil® 39244 38072 32007
China 66158 69000" 62000"
Guinea® 32424 51701 59574
India™® 24745 22313 23840"
Indonesia” 1485 4200 10300
Jamaica 8540 8245 9963
Kazakhstan 4801 4846 6104
Russia 5432 5523 5651
Saudi Arabia 4768 4117 4323
Vietnam 1400" 2700" 3570
Sierra Leone 1369 1788 1938
Guyana 1479 1459 1925
Other countries 13881 11017 8857

Source: BGS World Mineral Production, 2014-2018.
(c) Including beneficiated and direct shipping ore.

* Estimated

(f) Years ended 31 March following that stated. (n) No adjustment has been made for moisture content
**India's production of bauxite during 2016-17, 2017-18 and 2018-19 was 24.75 million tonnes, 22.31 million tonnes and

23.84 million tonnes, respectively.
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Metro Mining Ltd was developing the Bauxite
Hills project in Queensland with construction of
infrastructure, including loading facilities at the
nearby port. Mining was scheduled to start in
mid-2018. Metro completed the acquisition of Gulf
Alumina Ltd in early 2017. Gulf Alumina was
developing the Skardon River project adjacent to
the Bauxite Hills project, and Metro consolidated
the projects into a single operation after
completing the acquisition. The combined bauxite
deposit reserves were reported to be 92.2 million
tonnes.

Brazil

Bauxite production decreased slightly to
7,44,000 tonnes but alumina production was es-
sentially unchanged compared with the revised
amounts in 2016. Decreased bauxite production
was attributed to an 11% decrease to 1.74 million
tonnesin production at the MRN Mine in
Para State, which was negatively impacted by
drought conditions in the Porto Trombetas region.
Bauxite deliveries to export  markets were af-
fected by decreased output from the MRN Mine
owing to lack of water for the tailings system, but
bauxite deliveries to the Alunorte alumina
refinery in Barcarena, Para State were not  af-
fected. Production from the Paragominas Mine in
Para State increased slightly 3,00,000 tonnes,
partially offsetting the decreased production from
the MRN Mine.

Production capacity at the Juruti Mine was
being expanded to 6.5 million tonnes from 5.7
million tonnes . The expansion project that was
started in 2016 would be completed in 2018.
Production increased by 4,00,000 tonnes
compared with that in 2016. Production was
negatively affected by heavy rainfall in the first
half of the year. In the second half of the year,
lack of water during drought conditions resulted
in decreased quality of bauxite shipped to the
Alumar refinery, but alumina production was not
significantly affected.

Canada

Orbite Technologies Inc. started trial
production of high-purity alumina in January.
Orbite used high-alumina clay as the raw material
for its 3 metric tonnes per day refinery at Cap-
Chat, Quebec. However, trial production was
stopped in March owing to equipment issues.
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Inspection of the plant’s calciner identified issues
with the heating system, which would require
about 8 months to repair, pending the availability
of financing. As a result of the shutdown and
equipment issues, Orbite filed for protection under
the Bankruptcy and Insolvency Act in April. The
supplier of the calcination equipment identified
the cause of its failure and was working to correct
the problem. Restart of the plant was not expected
until the end of the first quarter of 2018, pending
available financing. In addition to high-purity
alumina, Orbite’s plant was designed to produce
gallium, iron oxide, rare-earth elements, and high-
purity silica.

China

Bauxite production was estimated to be 70
million tonnes, 8% more than that in 2016. Bauxite
imports were at 68.6 million tonnes, 32% more than
the 51.8 million tonnes imported in 2016. The
leading sources of bauxite imports, in descending
order, were Guinea (40%), Australia (37%),
Malaysia (7%), and Brazil (5%). Imports from
Guinea, Australia, and the Solomon Islands
increased by 15.7 million tonnes (132%), 4.17
million tonnes (20%), and 1.26 million tonnes
(531%), respectively, compared with those in 2016,
accounting for the increased imports. These
increases were partially offset by decreased
imports from Brazil by 1.1 million tonnes, India
by 2.4 million tonnes and Malaysia by 2.67 million
tonnes. Malaysia remained the third-ranked
supplier in 2017 but imports from Malaysia
decreased by 36% to 4.78 million tonnes from
7.45 million tonnes in 2016. Malaysia had been
the leading supplier of bauxite imports to China
in 2015, supplying 24 million tonnes by (43%),
until Malaysia’s Government temporarily banned
bauxite mining starting January 2016, but
continued to allow exports of stockpiled bauxite.
Fiji

Bauxite production was more than double that
in 2016 but was 68% less than the revised
production in 2014. Aurum Exploration Fiji Ltd had
difficulty selling its bauxite in 2016 in part because
of concerns about the impurity levels in the
bauxite. Exports to customers in China resumed in
August 2016 after a washing plant was installed
to remove impurities from the bauxite but the mine
was still ramping up to the prior production rate.



Guinea

Bauxite production increased by 47% to 14.7
million tonnes as compared with that in 2016 and by
183% to 29.9 million tonnes as compared with that in
2015. Increased production was partially attributed
to the completion and ramp-up of a 5 million tonnes
mine in the Boke region owned by SMB Winning
Consortium Ltd (a joint venture among Honggiao
Group Ltd, Shandong Yantai Port Corp., United
Mining Supply plc, and Winning International Group
Ltd), which began shipments in September 2015.

Increased bauxite production was partially offset
by a 4% to 6,14,000 tonnes decrease in production
from the Sangaredi Mine, attributed to maintenance
issues in the first quarter of the year. Capacity of the
mine, a joint venture among Alcoa (23%), Rio Tinto
(23%), Dadco Group (5%) and the Government of
Guinea (49%), was being expanded to 18.5 Mt/yr from
14.5 million tonnes. The project would be completed
by yearend 2018. United Company RUSAL Plc
(Russia) continued construction of the Dian-Dian
Mine, which would have a capacity of 3 million
tonnes per year. Bauxite production was expected to
begin in early 2018, and it would be shipped by rail
to a port for export. Further expansion to 9 million
tonnes per year was planned for completion in 2021.
RUSALwas also planning to restart production from
the 650,000 tonnes per year Friguia alumina refinery
and the adjacent 2.1 million tonnes per year bauxite
mine in April 2018. The refinery and mine were shut
down in April 2012 owing to low alumina prices. In
January Alufer Mining Ltd [Guernsey (United
Kingdom)] started construction of the 5.5 million
tonnes per year Bel Air Mine. Production was
scheduled to start in the third quarter of 2018.

Guinea Alumina Corp., a subsidiary of Emirates
Global Aluminum PJSC (United Arab Emirates),
continued development of a 12 million tonnes per
year bauxite mine in the Boke region which is
scheduled for completion in 2018. Construction of
support facilities at the Port of Kamsar were
completed in 2016. A railroad spur line was under
construction to connect the mine to an existing
railroad line to Kamsar. Alliance Miniere Responsable
Ltd and SMB Winning Consortium signed an
agreement to develop a bauxite deposit in the Boke
region. Initial mine capacity would be 5 million tonnes
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per year, and expansion to 10 million tonnes per year
was planned. The first phase of the mine would be
completed and production would commence by
January 2019.

Indonesia

Bauxite production was 2.9 million tonnes in
2017 as compared to 1.4 million tonnes in 2016,
472,000 tonnes in 2015, 2.56 million tonnes in 2014
and 57 million tonnes in 2013, as mines that supplied
two alumina refineries ramped up production and
some mines were permitted to export bauxite. A ban
on exporting bauxite and other unprocessed mineral
ores took effect on January 12, 2014. The export
ban was part of the 2009 Mining Law and was
intended to increase economic development in the
country through investment in mineral-processing
facilities. Exports of bauxite resumed in July for the
first time since the ban started in 2014. The
Government issued export licences to companies
building alumina refineries in Indonesia so that they
could use proceeds of bauxite sales to finance
construction.

Malaysia

Bauxite production decreased to 2 million tonnes
in 2017 from 3 million tonnes in 2016 and 35 million
tonnes in 2015. The Government extended the
temporary ban on bauxite mining for the entire year
in response to illegal mining and pollution at ports
from bauxite stockpiles. The ban was initially
imposed in January 2016. Export of bauxite was still
allowed in order to remove uncovered stockpiles at
ports. When mines increased production in 2015,
storage facilities and other infrastructure were
inadequate for handling and storing bauxite, leading
to water pollution. Production in Malaysia increased
in 2015 to supply alumina refineries in China after
Indonesia implemented a ban on exporting bauxite
and other mineral ores in 2014. Although mining
bauxite was prohibited, illegal mining was reported
after the ban was imposed. Government officials
estimated that 3.6 million tonnes of bauxite were
stockpiled at ports in April and industry observers
stated that the stockpiles were not diminishing even
though exports were reported, evidence that mining
was continuing.
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Vietnam

Bauxite and alumina production increased by
69% and 50%, respectively, as Vietnam National Coal
and Mineral Industries Group (Vinacomin) continued
to ramp up production at the 6,50,000 tonnes per year
Nhan Co alumina refinery in Dak Nong Province that
started production in December 2016. Production at
full capacity was not expected until 2018.

FOREIGN TRADE

Exports

Exports of bauxite decreased slightly by 1% to
1,510 thousand tonnes in 2018-19 from 1,529
thousand tonnes in the preceding year. Exports were
mainly to China (74%), Kuwait (14% ), Nepal (7% ),
Qatar (3%) and Slovenia (1%). Export of bauxite
(aluminium & concentrate) were at 1,503 thousand
tonnes in 2018-19 which increased by 10% from
1,369 thousand tonnes in the preceding year. Exports
were mainly to China (74%), Kuwait (14%) and Nepal

Table — 11 : Exports of Bauxite
(By Countries)

(6%). Export of bauxite (other aluminium &
concentrate) decreased sharply by 96% to 6,823
tonnes from 1,59,979, tonnes in the preceding year.
Export were mainly to Nepal (97%) (Tables-11 to 13).

Imports

In 2018-19, imports of bauxite increased
drastically by 54% to 2,254 thousand tonnes from
1,461 thousand tonnes in the previous year.
Imports were mostly from Guinea (37%), Brazil
(32%), Trinidad (12%), Pakistan & Ghana (8%
each) and China (3%). Import of bauxite (other
aluminium & concentrate) decreased considerably
by 18% to 179 thousand tonnes from 219
thousand tonnes in the preceding year. Almost
the entire imports were made from Pakistan (99%).
On the other hand imports of bauxite (aluminium
& concentrate) increased by 67% to 2,075
thousand tonnes from 1,243 thousnad tonnes in
the previous year. Imports were mainly from
Guinea (40%), Brazil (35%) and Trinidad (13%)
(Tables - 14 to 16).

Table — 12 : Exports of Bauxite: Other
Aluminium Ores & Concentrates
(By Countries)

2017-18 (R) 2018-19 (P) 2017-18 (R) 2018-19 (P)

Country Country
Qty Value Qty Value Qty Value Qty Value
(t) (7°000) (t) (7°000) (t) (7°000) (t) (7°000)
All Countries 1529308 2705041 1509737 3045300 All Countries 159979 250261 6823 17662
China 1273189 1877226 1113661 1710739 Nepal 470 2672 6592 13400
Kuwait 106270 183754 206992 376268 Thailand 150 3152 75 1901
Nepal 45634 100843 103494 252175 Ethiopia 10 137 124 1718
Slovenia 6180 69042 9428 128031 Kuwait ++ 2 22 370
Italy 633 13155 4625 102615 Vietnam 18 362 7 188
UK 901 20136 3400 93220 UAE 13 106 2 46
Qatar 1203 26590 52050 65303 Bangladesh 54 406 2 38
Germany 139 3016 2450 47724 Kenya - - ++ 2
France 2797 39101 2908 39472 France - - ++ ++
Japan 522 12002 1020 27177 China 159199 242639 - -
Other countries 91840 360178 9709 202575 Other countries 66 784 - -

Figures rounded off
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Table — 13: Exports of Bauxite: Aluminium &
Concentrates
(By Countries)
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Table — 15 : Imports of Bauxite: Other
Aluminium Ores & Concentrates
(By Countries)

2017-18 (R) 2018-19 (P)
Country
Qty Value Qty Value 2017-18 (R) 2018-19 (P)
t *1000 t *1000 Country
® ( ) ® ( ) Qty Value Qty Value
All Countries 1369328 2454780 1502915 3027637 (t) (°7000) (1) (°7000)
China 1113990 1634587 1113661 1710739 All Countries 218917 1300717 179491 1142853
Kuwait 106270 183752 206970 375898 Pakistan 218917 1300717 179387 1141280
i - - 1161
Nepal 45164 98171 96902 238775 Ukraine 80 6
China - - 24 409
Slovenia 6180 69042 9428 128031 Guinea ) ) i 3
Italy 633 13155 4625 102615 Figures rounded off
UK 901 20136 3400 93220 . o
Table — 16 : Imports of Bauxite: Aluminium &
Qatar 1203 26590 52050 65303 Concentrates
Germany 137 3014 2450 47724 (By Countries)
France 2797 39101 2908 39472
Japan 522 12002 1020 27177 2017-18 (R) 2018-19 (P)
Country
cher countries 91531 355232 9500 198682 oty Value oty Value
Figures rounded off (t) (*000) (t) (*000)
Table — 14 : Imports of Bauxite )
. All Countries 1242578 6426379 2075104 12221284
(By Countries) .
Brazil 111590 452683 732163 4184366
2017-18 (R) 2018-19 (P) Guinea 585157 2400599 832933 4043913
Country .
Oty Value oty Value China 93611 1758343 57610 1483501
(t) (°7000) (t) (*°000) Trinidad 135424 471900 261562 1476896
Ghana 185295 782057 178912 756560
All Countries 1461495 7727096 2254595 13364137 Hong Kong 429 - 4440 122321
Brazil 111590 452683 732163 4184366 Singapore - - 4250 69166
Guinea 585157 2400599 832933 4043917 Guyana 429 11683 1366 43454
China 93611 1758343 57634 1483909 Saudi Arabia : : 456 19167
Netherlands 171 6416 398 15137
Trinidad 135424 471900 261562 1476896 _
Other countries 130901 542698 1014 6803
Pakistan 219417 1303999 180401 1147782 Figures rounded off
Ghana 185295 782057 178912 756560
Hong Kong . . 4440 122321 The resources of Metallurgical grade bauxite are
while th fthe Chemical and Refr r
Singapore i i 4250 69166 adequate _ et oseo_t eC_e_ cal a d_ e _acto y
grade bauxite are relatively limited considering the
Guyana 429 11683 1366 43454 fyture requirements. India's strength in aluminium is
Saudi Arabia - - 456 19167 production due to its rich reserve of bauxite, a core
Other countries 130572 545832 478 16599 resources used in production of aluminium. As per

Figures rounded off

FUTURE OUTLOOK

The total resources of bauxite that comprise
various grades, as found to occur in the country as
on 1.4.2015, are estimated at 3,896 million tonnes.

provision made in Mineral (Auction) Rule 2015, a
total of 7 bauxite blocks were auctioned till June,2020
in the State of Maharashtra (6 blocks) & Madhya
Pradesh (1block).

As per the FITCH Report, the production of
bauxite has been estimated to grow from 30.9 million
tonnes in 2018 to 50.7 million tonnes by 2027.
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