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Development Status of Global Titanium Resources Industry
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Abstract: Titanium is one of the minerals which play important supporting roles in the development of strategic
emerging industries in China; nevertheless, China depends highly on foreign countries for this kind of resources.
Therefore, the analysis and study of the development status of global titanium industry can provide important
research basis for the safety of titanium resources in China. This paper analyzes the reserves and distribution of
global titanium resources as well as the production and consumption of titanium resources. The results show that
China is a big country of titanium resources, and its titanium reserves rank first in the world, but most of them
exist as associated minerals with low grade. The import volume of titanium concentrate is increasing year by year,
and the degree of dependence on foreign trade exceeds 60%. Influenced by the current international political and
economic environment, the international trade situation of titanium resources is bound to be affected. At the same
time, with the development of strategic emerging industries in China, the consumption demand of titanium will
continue to increase. Therefore, prospecting and increasing the reserves of titanium resources, accelerating the
industrial upgrading and transformation of China's titanium industry and ensuring the safety of titanium resources
supply are important issues for the whole industry in the future.

Key words: titanium; high-tech mineral; production; consumption; resource security
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B2 P2 18 R B B = 3 BN = oA 1 3 5 B
t, FETEMUE LR . HEE LR Ry IR E
HTCAUR P AT ORI . e R ERSIA (R
S H ), HACKHSNA CRAT 4 8 PR B )
e, BRI B IEM BRI 3) o 3
[l dUf R L A (P 5 2025 ) F1 Rkt kL™
WK AR ) o BRI TR O B Y
AR (BRI EAE, 2020), TEARKRHEL
TE b A A SR A BRI BRI BT,
REAL YT Tl R 1 ] f s A7 22 7l I s F) T 2077 7
R A BB

SEREEGEIRBE, Ai AN, gt
FURT VYR BRAT SR B R o A Bk R BBk A
BLATAT EZ A E L BRANE . IR
ALY, MR, BN RN PR ELE R SEE
T R L 5% H A LA RRI 2% ] 5 R X (K
PI3E ., FPARSEHLX) o ik [ G A i i 2 K 2
BN T B SIS R e LR IRIRRE
e 2h), o[ DL KOH 2% 3 R o473 0 T A 48 4
WAL T B Re . W) FRIE BT
GRAEARTTIZ, B R A P 1 R A
TRIESFHLIC, BRB AL ALK, e e HOR, BEIR b
k22 o FIE LB BT IR SMKAF R vy o R I
vy i ol 22 M0 P TV A R, G TR PR O IR A T 2 SRR
KRR, Pk, nss e B ™ b T2 . ke
sty SRCBR A ) Bl 2 A AR o o i S BRA A e 4
P Z 0 BAE T R B HISK A, 2006; 5KAR K 4F,
2015; M KA, 2019; SKIEMEAE, 2019; 527 4%,
2020) . Al BFFE 4 BRER BT K LA R, X
ERERA P I P4 BLHEAT TR, X BR AT i
AN XS EAT T 404, TR 2 AR G I, A SRk
8 S e FELERA Tl A i e 4 (16 225 ik Bl

1 2FREKFIR R

BB T RETFRAGR, EEUALYMEER
L RAETE . TR S A 140 28, H L
M B | G200 SOBLERD™  BRAR R ™ . BSERT
BERRW . ZUEKERTORIE A 5 . BRA IR A B E A
FERAE 7 B T IRAE 0 ik it . B, 48k
TR R MR P20 B2 &40 A, Rk
[ 1l ST A R e, AERERD it it 8.1742 1, HihEK
R GEIRAE R 7.7 42 t, 2015 94.2%; 4214 YR
fikh 0.47 12 t, 2005 5.8%(F% 1), Bmhish, HA
ANKMHAEE WK T, ShdE =121 HE
HK o WK ERGE PR AH 5 ot F o — A, ok
BLOEIEE . mdE. BRI, B, Sishnibom . 8
BLOMER L BRI . Baws . EE. MR RIZE

F1 2019 ELTRKBRY . SLUATERMEE0'Y)
Table 1 Global production and reserves of ilmenite and
rutile in 2019 (10* ¢)

GBS BAakn Ertawel BRI

X HE 200 / 200
LN A 25000 2900 27 900
i) 4300 / 4300
YN 3100 / 3100
i 23 000 / 23 000
B[ 8 500 740 9240
HRI 85 38 123
Ih ik inm 860 / 860
LI 1 400 88 1488
W 3700 / 3700
FERL A B / 49 49
[ES 3500 610 4110
LA 590 250 840
fiq] 160 / 160
ER(iEPS 2 600 40 2 640
ait 76 995 4715 81710

Bl Y5 USGS, 2020,
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BRAE . FgAE . EEEAIZERIR &)

2 EFRERAE™

5 3 [ Mo SR A SR G it, 2019 4R BRERER T B
PR 702 T t(Lh TiO, ). 2009—2013 4F, £kik
Wi —E R ETRSHE 1R 2013 AEIAFIX — B
MIWEE 673.4 1 t. HIGZ2RETIREZMm,
2013—2019 4F, BRE0 - mIE SR, BIKEEG
ETFE, 2016 4EF1 2017 45 B EIVE I, 2018 4F
2019 Pk BTF, 520 LA A9 B i o (B 1) 2 EREL
BRAT FEAE P E ORI WORRNE . IR B
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(BB 3RIE: USGS, 2010, 2011, 2012, 2013, 2014, 2015,
2016, 2017, 2018, 2019, 2020)

Fig. 1 Global production situation of ilmenite in
2009-2019(data resource: USGS, 2010, 2011, 2012, 2013,
2014, 2015, 2016, 2017, 2018, 2019, 2020)
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556 7 t, A di 2ERE R 79.2%, HALER (WIS
JeW.. FEWI/R. S5t WhEl. e, EE. 5
K. BRI E N 146 JT t, A
20.8%(F 2).

2019 RS LA A B TEY 798 T to
2009—2019 4, L7 — HE RGOSR, 1E
50~80 J3 t my i HAEARNE . 2014 48R JLAER K
AR, PREACK 47.1 77 t, 2016 477 5 T LAE
FerfEs s, PR 80.5 1 t, IENAE, AFRELA
N EVER] 60 1t A 4K 2), BEREA AT
A EF WA . BV, R, R,
FEWINIR . ZERLFIES . BEE. Ses . Takmim,
Ho RN . ZERAEY . MR, BwiX 4
KN 5N 46.4 1 t, 29 2R & 77.5%,

R RAE T 5 13.4 1, 2905 22.5%(F 3).

59.8

0 L n L n L L L s L n .
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
.
F

B2 2009—2019 FLKEAA~ETHER
(B #E3RIE: USGS, 2010, 2011, 2012, 2013, 2014, 2015,
2016, 2017, 2018, 2019, 2020)
Fig. 2 Global production situation of rutile in 2009-2019
(data resource: USGS, 2010, 2011, 2012, 2013, 2014, 2015,
2016, 2017, 2018, 2019, 2020)

T2 20092019 FRHKUAHT ERATIO HE, A v
Table 2 Global production of ilmenite in 2009-2019 (count in TiO,, 10* t)

EES 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
N 65.0 75.4 75.0 75.0 77.0 48.0 59.5 59.5 88.0 63.0 69.0
rh 50.0 55.0 66.0 96.0 102.0 96.0 85.0 84.0 84.0 210.0 210.0
TR AT 102.0 99.1 96.0 94.0 96.0 72.0 72.0 78.0 73.0 72.0 66.0
LR 28.3 40.7 38.0 35.0 43.0 51.0 46.0 54.0 60.0 57.5 59.0
mdE 105.0 95.2 111.0 110.0 119.0 60.0 128.0 102.0 55.0 76.5 82.0
E1); 5 42.0 54.0 33.0 34.0 34.0 19.0 18.0 18.0 30.0 31.9 32.0
FEW MR / / / / / 6.0 25.7 25.0 30.0 29.7 29.0
PRI / / / / / 10.0 26.7 28.0 28.0 27.2 20.0
5% 30.0 30.0 30.0 36.0 15.0 25.0 37.5 21.0 23.0 23.0 38.0
27 30.2 30.0 36.0 36.0 49.8 44.0 25.8 26.0 22.0 37.3 26.0
i) 412 / 55.0 51.0 72.0 56.0 36.0 24.0 20.0 10.5 15.0
Ik i m 4.7 17.2 28.0 38.0 26.4 30.0 14.0 9.2 11.0 22.8 30.0
XH 20.0 20.0 30.0 30.0 20.0 10.0 20.0 10.0 10.0 10.0 10.0
i) 43 45 45 45 10.0 10.0 438 43 5.0 6.6 7.0

e / / / / / 11.0 11.6 4.0 / / /

WL 22 3.0 3.2 3.1 3.2 3.2 / / / / / /
oA = K 3.4 3.7 4.0 7.4 6.0 9.0 7.7 7.1 15.0 8.3 9.0
A1t 529.1 528.0 609.6 650.1 673.4 557.0 618.3 554.6 554.0 686.3 702.0

KR ¥ USGS, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020,
3 2009—2019 FLIKEIARFE~EL TIO, iTHE, A ¢
Table 3 Global production of rutile in 2009-2019 (count in TiO,, 10* t)

Ex 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
WK I 26.6 36.1 44.0 41.0 423 19.0 38.0 38.0 29.0 14.1 14.0
E1); 5 2.0 24 2.4 2.4 2.4 1.7 1.8 1.9 1.0 1.5 1.4
e / / / / / 2.2 7.1 8.4 8.7 9.0 7.4
TERT 0.2 0.4 0.6 0.7 / / / 0.7 0.9 0.8 0.8
FENIMR / / / / / / / 0.9 1.0 0.9 0.9
FERIA) 6.1 6.5 6.4 8.9 8.1 10.0 11.3 13.0 16.0 11.4 12.0
ES 12.7 14.5 12.2 12.0 5.9 5.3 6.7 6.7 9.5 10.3 11.0
55 5.7 5.7 5.6 5.6 5.0 6.3 9.0 9.0 9.5 9.4 9.4

Ik s m 0.2 0.5 / / 0.8 0.9 0.5 0.5 / / /
HoAl 5K 1.4 1.2 2.1 2.6 22 1.7 1.4 1.4 13 2.1 2.9
At 54.9 67.3 73.3 73.2 66.7 47.1 75.8 80.5 76.9 59.5 59.8

Bk IR USGS, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020,
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AL TGk, 2R JRORHE sk ks, A
95% Lk R AT JEUREF R AE PR ER IR o K RS I i
KA REGUR . VR . B R B0k R
BB, B PUEIMNERER . mfac MR
S TCRE IR R R T B, Hp ik Tl
o7 PN R R T SR 2 DL B R i R
A AT EAE R A . RAEA (04 R
B, f Ak JRURRE I R Al R G A LA, O AR
Bk, B S AR . &40 R R
o i VA % A R UK P A o

HArt S BCEEE . P W, HA, pEM
A R AR SE R EK Talb ™ b B 0 A 7= 4R, {3
B A 7 AR 5 Al — [ A LR A It o BT PR IR R
BIRTH SR X R E L B R . M EAK
HA LB 2T o B RN 58 [ 2t 5 1 A die
FIERDT JERH 9% K

VEIUAER,  H BT 37 v o 00 A5 SR HE B D K%
B SMERORS 7 () A 107 B ke, el Ay Ak DS s A
i L BRSO A 22 T3k, i 8l 1 i 4 BRORn
BRI TR A 0 K o 2019 4 [ P g 4 K 32 2
AT E P B R IR AR, AR
2018 AFAT RMEH N . A2 = A7 WAMm], P E S
SRRV TS R L, KRS . 2019
OISR . MR, BEYY . BT T RRAIE TR
I 1% Rk 2 L 1 R U, b T AUk M T SR K
W B e R, LRGBS LR . WV TR L AR AR
7 o THTT RN b G311 5 SR A K 22 B PR K
A Wk RE RIXR I, 2018; BTIHEE, 2020),

4 RERFERPES %251
TR IB R G, AR VIR
WL G5 R 2, W Bk %, G4
WD 50 %, WL WhEERIET . R
BR 0 LA MLk R T A, (F

TIPSR A 20 A7 kA /0 [R)n E py 4k s
PRAFE ARG LB, EIGHARAR, 7R
iDL, R BT T A R 1

2009 4EF] 2019 4, REKY T A HET T
B RS AL AR o DN 2009 4E (R 4E 77 262.82 J7 t, 2011
AR BRI JLARIEE(E 1296.3 T1 t, Z IR IEAFF
ST R, 2015 4 iR JLAE IR ME 34.54 7 t, 2016
IR, B AR R R ETHA, 2019 FiEF]
T 146.98 T3 t, (BAUN e s 11%(5R 4).

2009 4% 2019 4F, FREBNEY 5 SK L
PR s, Hirp 2009 4E % 2012 4E, FRoE%L
FEHUE TR 147.9 J7 t 38 % 290.5 71 t, 2012 42
5, HEORA TR, 2015 AEE0R0 0 B R %
F|'7 188.0 71 t, 2016 4EF b LB Mk &2, 3] 2018 4F
IR JLAE R A i 319.9 J7 t, {H 2019 4E X F &%
T 261.4 77 t(3 5).

MR IE R, FREBE D2 0 E g e
BIEWyE . HRW.. WAHE ., #rg. B, mE
MIEENMR 7 AEK, Bk 7 EE oGk g
() 82.6%, RASEFE M4 i BRI B (36 6).

2019 FHEBRH PO 319.9 7 t, A K
20.9% ., M EEFE T HE OB T  E O B R
31.2%, #FEAEHEE ETFAESLB  RIMEAE RS2
FERR I O S B SR 2 e AR
AMEKAEBE R LA B T M AR R B () 7= X
] B T S A R B, T ™ W 8 2 4 1Y) i
FRAE o 22 BUAE (2020) (KA RS 7 2F i 1 cdi, [l 4k
W A7, EAH A e S EN A
HATT R, B AR XM=
- R/ R TR T RD] x 100%, TR
T IR I JLAE S BORS 1 X AME A BE AR AR 1 L,
T E RS 7 1% AMIKAE BE A 2011 4 A B 1K 05 14.8%
ETHE] 2015 4R 84.2%, R TRT 70 N E 4,
B3 B . H R E AR AMKAERE N 63.8%,
B XURS b T rb s g, A DR A B 37 B SR BBON 3R
il A7l A BRIBCSR, [R]85 01 SR 22 oAk i i 1
M JR), AR AR TR R BR 5% 5 R 07 1) £ 4 XU o

FT4 20092019 FHRERTT AT HER

Table 4 Production of titanium minerals in China in 2009-2019

A 2009 2010 2011 2012 2013

2014 2015 2016 2017 2018 2019

FEE/104t 2628 935.2

1296.3 617.1 104.1

101.1 345 49.0 80.9 118.0 147.0

BHERIR: rhAe AR E E 4 YRR, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018;  HAe A RFFIE H AR FFIEHR, 2019, 2020,

£S5 2009—2019 FHRERBY HOETHER

Table S China’s import volume of titanium minerals in 2009-2019

Fiy 2009 2010 2011 2012 2013

2014 2015 2016 2017 2018 2019

HEOR/M10°t 1479 203.9 227.1 290.5 226.5

202.5 188.0 254.8 306.5 319.9 261.4

B A A R E -+ YEUEEE, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018; 4 A FILFIE [ 4R BEEE, 2019, 2020,
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F6 20172018 FHEKRTWREBT HOREECERL: A t)

Table 6 China’s import source countries of titanium minerals in 2017 and 2018 (104 t)

9 4 ) _ 007% _ 018
e hEE% B i B,

A1t 306.5 100.0 319.9 100.0
BT 61.4 20.0 99.9 312
NN 55.2 18.0 41.6 13.0
eI 51.1 16.7 44.6 13.9
eiata] 32.9 10.7 29.3 9.2
Ak 28.9 9.4 16.3 5.1
E1); 5 24.7 8.1 252 7.9
FEWINR 11.8 3.8 73 23
At ] 52 B X 40.4 13.2 63.0 17.4

Hdusteis: rhae A\ RS [ H PEUEET, 2018; rhae A RILAIE A SR TR, 2019,

5 4

(D) BRJ2 BLAR Tk R 2 st B4 AN T S 11 45 I
JEORE, TR ] e T 2 M T 1 i R R
SRR, EE AR KA. | m k.
HE L EPEEAIE e A . KRR A2 A Tl
N G A, PR 48 R4y .

Q)R Bk P i R E Y BTSSR, &
it FEAR P ERE L AR, R SR
MR EPREESERE, BRTT RN P E B AL T
B R AR AT, (I LA R T 3 i i AU e R
HERS, WiZs R, MR, BEY7 . W TRE 55 o i 4
Sl 1 PR B R KRR

Q)R E B OIS TR R R,
(PRt 25 ) 5 ek 2 7 Ml ) e, Ak 9 D T OR
ABERARA, i 3 A o R 0 0 AMACHE B v, 32 1
URE R R R, U, R0 E KA Tl ik — 2
D)1 5 O Y = B R = v N i ) [ NP A
T i BRBR T A R B A A, R v T I U e
J1o FEXFHNR 5 5 R I PSS AR E i £ otk R
oAV 1 A Ul AL 17 ) %o MR A
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