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Abstract: This paper is the result of mineral exploration engineering.

[Objective|Zirconium and titanium resources in China are scarce and the market demand is large, heavily dependent on import.
Sorting out the distribution of zirconium and titanium resources, metallogenic types and supply and demand status is of great
significance for further zirconium and titanium exploration and development. [Methods]This paper systematically collected and
sorted out the endowment, deposit types, supply and demand conditions and resource potentials of zirconium and titanium resources
in the world. [Results]Zirconium resources in the world are mainly placer—type, titanium resources consist mainly of ilmenite and
rutile, and high— quality titanium resources are also dominated by sedimentary placers. Zirconium and titanium resources in the
world have the characteristics of concentrated distribution and separation between supply and demand, shown mainly as follows:
Zirconium resources are mainly concentrated in Australia (71.43%), South Africa (8.43%) and Mozambique (2.57%) (accounting for
more than 80%). China is the world's largest importer of zirconium resources, mainly from Australia and South Africa; Ilmenite
resources are mainly distributed in China (32.86%), Australia (22.86%), India (12.14%) and other countries, while rutile resources
are mainly distributed in Australia (62.31%), India (14.87%), South Africa (13.07%) and other countries. Although China's titanium
resources account for a high proportion of reserves, its resource endowment is poor (high—grade titanium depends on imports), and
it is the world's largest net importer of titanium resources, Mozambique and Vietnam are currently the largest overseas sources of
titanium resources. [Conclusions]Zirconium and titanium resources are still in short supply in China in the future. We should further
increase investment in exploration and development, expand overseas sources, improve the level of industrial chain development,

and establish a sustainable development and security system for zirconium and titanium resources as soon as possible.

Key words: zirconium— titanium; deposit types; resources distribution; supply and demand situation; resource potential; mineral
exploration engineering

Highlights: (1) The global zirconium titanium ore resource endowment, deposit types, supply and demand patterns were sorted out
and analyzed; (2) Provided suggestions for the sustainable development of zirconium and titanium mineral resources in China.
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Table 1 Global reserves of zirconium and titanium resources
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Fig.2 Distribution of major zirconium and titanium mining
projects in the world
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Table 2 Resources of zirconium and titanium controlled by major mining companies

o = = R/ At B »
F5 NG| Ji )& K P T RET R FERE/ Tt
1 Sheffield Resources Limited NN 3296 241 16693 20230 46.39
2 Tronox Holdings Plc % - — — 16429 29.10
3 Kenmare Resources Plc FIRE 1000 330 15000 16330 104.33
4 Rio Tinto e[ 556 — 15120 15676 111.60
5 Iluka Resources Limited Ly 1654 992 9924 12570 102.10
6 Savannah Resources Plc i 380 220 8100 8700 45.60

7 Exxaro Resources Limited [FE[S 788 — 7309 8097

8 Astron Corporation Limited WAL 2213 932 3728 6873 -
9 Base Resources Limited BRI 432 210 5064 5706 40.00
10 Diatreme Resources Limited TEAFI P 386.4 414 — 800.4 7.94

HBIEVR H S & P Global Market Intelligence, 2021,
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Table 3 Global production of zirconium resources

% 2015 2016 2017 2018 2019 2020 2021
BRI 57 45 60 56 55 40 40
ZEIZ 38 36 40 35 37 28 27
i 14 14 14 14 8 14 14
TS 5 7 8 5 5 11 11
FEP IR 5 5 6 6 7 6 7
ENERPEIE 11 11 12 - = 6 6
eS| 8 — 5 10 10 3 3
Helw - = — 5 5 3 3
HfEZxE 1 10 11 17 17 12 11
&t 153 132 160 148 144 123 122

1% - 5 Fl Mineral Commodity Summaries 2015—2021,
USGS(ZrO./Ji t)

522488 R T 5 IAK

2020 4F, A ERERA BT IR 1 R 680 J7 t, Hirr
LS M e R A BRI R BB BT R 0 3R
130 77 t, 5 HEak 19.12%, Hk gk (9.7%) (ZEPI N
IR(7.35%) 558 2% (7.35%) Sk i m (7.24%)
TRAFN(7.21%) Kbk RE (7.00%) 55 (E15) o #E 57
Sy 7 T, rfE SRy 4 BR e K Bk B R g it
2020 4F 33 FVBRB 60 240 U7 t, o [Bi6 35.29%,
Hk M EE 6257 t(9.19% ) % K 335 7t
(4.93%) % (E 6) o R EE BRI R BT 5%
P A 7= B 22— R T e B EORS 0 )5 i K i

3 Ak E B BRI 11 LA R R U -
Resourcetrade.earth, 2020)
Fig.3 Proportion of major zirconium resource exporters in the
world (data sources:Resourcetrade.earth, 2020)
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Fig.4 Proportion of major zirconium resource importers in
the world (data sources: Resourcetrade.earth, 2020)

F, H 2013 4L, 1 E ORS 57 X SME A7 B — B
T 60%Lh F (ZEEURIBR A E:,2020) .
5.3 HEH-SHKT =RBEHEFIES
53148 R E B

2011—2020 4F , o [= #5657 55 YR 2F 11 5 7E 45.6~
82.9 77 t, Hod 20204F K 67.9 J7 t(& 7) , T HE 1R
] 5T, RS ARSI Ay v A 1 A A 5 ke R
2020 4F 33511 20.6 7 t, 15 Fbik 30.34%, Hoh R
19.4 77 t(28.57%) (B L 7 8.75 J7 t(12.89% ) %5 (&
8)s
5324k IR E B

2011—2020 4%, i [E £k HEE H i 7E 140~240
T3 t, Hod 2020 4F My = 4 240 J7 ([E19) . TR I S8
7 T, 555 L 5 ok b B e KR DR R R, 2020
AESEIE T 74,477, 5 HEIA 31%, HIROM RS 42.1 7't
(17.54%) 152 1.26.8 J1 t(11.17%) % (1K 10)

6 RSBk B IR
T, P A 0 9 401 2 2 o

R4 EHSRY FRTE(TIOSTT t)
Table 4 Global production of titanium resources(TiO./77 t)

W Fh e 2015 2016 2017 2018 2019 2020 2021
[ 85 84 80 210 210 280 280
E|S 128 102 130 77 82 102 100
BEZHT 46 54 55 58 59 97 97
N 60 60 48 63 69 60 60
TR I 72 78 90 72 66 48 48
E194 26 26 26 24 26 44 44
ke LEA 38 21 35 37 38 46 43
o FEW IR 26 25 30 30 29 30 36
Lyt 14 9 14 23 30 25 31
L fi%:7) 36 24 30 11 15 14 22
BRI 27 28 38 27 20 20 19
ST 18 18 20 32 32 17 18
EqE| 20 10 10 10 10 10 10
i} 5 5 5 7 7 3 7
o E xR 8 7 9 8 9 7 7
At 609 551 620 689 702 803 822
WOFE 38 38 45 14.1 14 19 20
FER T &) 11.3 13 16 11.4 12 11.4 12
e 9 9.5 9 9.4 9.4 9.5 9.5
4 2R 6.7 6.7 6.5 103 11 8.6 9
a0 HBIL 7.1 8.4 8 9 7.4 7.3 7.1
- ElRE 1.8 1.9 2 1.5 1.4 1.1 1.1
£ SE N IN/R — 0.9 0.9 0.9 0.9 1
BEZHT — 0.7 0.7 0.8 0.8 0.6 0.9
FoAhE K 1.4 0.8 1.5 2.1 29 13 13
it 75.3 79.9 89.7 59.5 59.8 59.7 61.9
Bt R R4 2040 684.3 630.9 709.7 747 761.8 862.7 883.9

7 - B 1 Mineral Commodity Summaries 2015—2021, USGS) .
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Fig.5 Proportion of major titaniun resource exporters in the
world (data sources: Resourcetrade.carth, 2020)
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Fig.6 Proportion of major titaniun resource importers in the
world (data sources: Resourcetrade.earth, 2020)
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Fig.7 Zirconium resource imports from 2011 to 2020 (data
sources: Resourcetrade.earth, 2020)
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Fig.8 China imported zirconium resource in 2020 (data
sources: Resourcetrade.earth, 2020)
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Fig.9 Titanium resource imports from 2011 to 2020 (data
sources: Resourcetrade.earth, 2020)
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Fig.10 China imported titannium resource in 2020 (data
sources: Resourcetrade.earth, 2020)
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