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Abstract: Niobium is mainly used in steel production, and niobium-containing steel is widely used in high-end
manufacturing fields such as aerospace, ocean engineering, automobile and transportation, engineering machinery,
and energy and chemical industries. China is currently the largest niobium consumer globally. The contradiction
between supply and demand is extremely prominent in China, which results in a heavy dependence on foreign
supplies. To provide a basis for ensuring the supply security of niobium in China and the adjustment of the steel
industry structure, this study constructs a prediction model of niobium demand in the steel industry based on the
principle of identity and makes a quantitative prediction of niobium demand in China's steel industry by referring
to the experience of niobium consumption in the steel industry of developed countries. The results show that:

(1) the modernization of China’s niobium and steel industries lags behind that of developed countries; (2) in
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typical developed countries, the proportion of niobium-containing steel output to crude steel output increases

from the lowest to the highest, showing a certain regularity; (3) the demand for niobium in China’s iron and steel

industry will continue to grow, the demand for niobium in the iron and steel industry will be 33 to 52 thousand

tons in 2025, and 40 to 71 thousand tons in 2030. Therefore, China’s niobium supply security is facing severe

challenges. This study suggests the continuous expansion of China's overseas niobium equity production,

expansion of domestic reserves, strengthened research and development of niobium extraction and secondary

recovery technology to ensure the stable supply of niobium at home and abroad, and promotion of domestic

niobium-related industries.

Keywords: niobium; iron and steel industry; identity principle; demand forecasting; resource security
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FLAN P 2t L A AR Y 3G B )T TR B . o,
Wi 155 18 4 1) 41 T 2% 5 BE (Twe) L LR 0.02%~0.04%;
2206 Z A () MR 2000—2019 4E v =ML f F g
I SR AL T SRR RIS 5 0 AR RN
AL i L AR B KR () B R IR E R
HATIRE . EESHOXEIEOFEILE 2,

2000—2019 4, H [EDHLEK 7= 5 A0 2 W0 3 2% A
I ILT—F, A5 2000 4E1 12 850 J1
t B E 2019 4E1K) 99 542 J7 t, AEHE KK 11.4%;
FLE R LT 2o M 13 809 7 t 34K & 95 325 T't, 4F
B K R 10.7%(8 4), 2000—2005 4, AN
TR TR i, 7RI 2= 1 L A
0.86~0.98 Z[A] 454k o v [= Y 2k 7™ il X A1 52 2 s SRl TE
2006 AR KA T D SRR, H AR el 1] [ AR
SRR OB 4R, 2007) B 2006 AEFE IR, H
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El4 2000—2019 FhEMN~EMEIEREE IR
Fig. 4 The relationship between crude steel production
and apparent consumption in China from 2000 to 2019

B A LA P P IR R TR P i, 7 i S R UL
TR LI 1~1.15 Z A8k, T 2015 4EE
BRRAT KB = RE . i  IRER SR L RS
RAL S R AE, H RS PR H 1995 4FELIOKRE
R R, FEOCYARN ™ 55 00T 9% & 19 He i =
ik 115, Ak, HAEE R (o)X EN 2000—2019
AL 7 1 5 0L % B HL I (E 1,03, BPRSK
P EDRL AN 7 i AT B B AR

FRAE R 55 A FAE LRI A — O = AT
HHREL higF] 2035 4 ARSI A4y 3 X
PARAL” . AR SZEUH R T AL” . A [ P A
VAR AR KGR E GRS, DR SEEL AL
" BARRIBHRE S, R E AR Tl sk &
HAERE, ik, 2% kKEFEA R E
Pl B = o o R e ) B B R B PRI
)3, v ] AR AN o R AR e Y Ll G K R
JEMIE S B IRE A K5 . Rk E R
KGR A B E RSN . A HRE B E R
WRAER, BE 2035 EE9RMNTE ST R
FLfilh 20.8%, JmiHfE et H A, 1530 H AR Al
KRR fie ks EE R KR, fE 2033
—2034 454435 29.0%~30.5%, 35T [FE 2014 4F 30%
() f e B e R R I R s G K 5, v ] 2030 4R 1Y
Fe 5l A 30%, 2035 426553 40%.

DL 2019 4E R L, B 2035 45 0 8k sk T
T B S RO A A Tl 8 9 R R SR A A
(3R 6)iEAT 2035 4F i [ ANk Tl B 5% 5 55 5K S,
gENR 3. F4a4. E 5.

#2 WMHETWHEFBRINEREZSHRE
Table 2 Important parameter setting of niobium demand
forecasting model in the iron and steel industry

Iy a re
K1k [ ARG KA 5 6.1%
Kk E R P B 0.02%~0.04% 1.03 9.0%
Kk E R G B 10.6%
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Table 3 Prediction results and comparison of demand for niobium resources in China’s iron and steel industry
(unit: 10 000 tons, metal content)

. e R T
SN ES3 2020 4RI T & - - -
2020 4F 2025 4F 2030 4
g 4E, 2018 1.4~1.7 1.8~2.6 2.4~3.4
K3, 2020 1.8 2.0 2.6 -
AT 1.9~2.2 3.3~5.2 4.0~7.1

2020 AEFD 2021 A b L FOUTH 2% 14500
10.542 t F19.95 42 t(HF E ANk Tl Pr43, 2021, 2022),
R AR TR B 71 2020 4E 0 2021 45 v [ 4998k Tl 48
PRV AR A5 R R Ok Ik E R AL K 5
19 085 t F1 24 691 t; @K% ik FH &K 8 K 1% =,
20 597 t I 28 278 t; D% ik K KA 5,
21 677 t 1 30 840 t. PIEKA [ 525 Bk % (UN
Comtrade)ffi 5, 2020 4FH1 2021 4 H [ 4 ¢ I 2 WL
T 2R3 31 20 019 € F1 26 254 t, P R4 8k Tl
BT P45 90% A5, Hh ANk Tl 8 5% 5 2 ik
24 18 017 t F123 629 t, HERI TR 1) 45 2 bb & ik 4K
R 184 R AR 5 A 25 SRR 1000 t Z2 4, % R e
IS, AR YT SR A R Y S0 B A B,

T TN 2% O R 5 SR TR AN Bk Tl & i T
SEEETHAY R, SO TR AR R Ak Tl PR R
SR U A5 SRAWAS o TSR (2018)4F 2025 4FEFI
2030 4 Ay AR 8 T R R B A N iR Bl 29~41 g/t i
42~60 g/t, AR A SCHY W45 L B R 2025 4EFI
2030 AR MEN PRI TR T o o 40~62 g/t AT 52~
93 g/t, ERBR(2020) A 5HeAH AT LT T an 50
BRI . A E ARSI 9% 2 |k
Fhia#e, (HAEBEA A 38 AR B A7 AE — 2 I ik
B o ASSCRY TN 25 5K 507025 16 T [ AR % 5k [ 5K
MK SR B ERER Tl & LA DL R A
M SR R, AR LA R
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Fig. 5 Forecast results of niobium and crude steel demand
in China's iron and steel industry in 2035

x4 PENKIWRRAREEREZRRRTER
(BfI:t, EBAB)
Table 4 China’s iron and steel industry’s cumulative
demand for niobium in different periods in the future
(unit: ton, metal content)

KIBEZEM  KIEEZET KIKEEE
HRAES RS HRAEE
2022—2025 4 1221117 155 091 178 643
2026—2030 4 186 101 262 891 317 741
2031—2035 4F 214697 323 950 401 988

BT 2 98 9™ o R e AR T, T
FRR Tl AR R BT IR SR I AR BE A LB 5K 1t (1
TR, 76 kR ARG RS S AT, 2025
A 2030 AEFN 2035 AR E AN ER Tl A8 B I oK
I3 33057 t, 39 768 t, 44 843 t; ik R i
KA R AT, 451k 43 873 t. 57 956 t.
68 947 t; KiKEREMGKIE R FMET, 40k
51598¢t, 70946 t. 86 164 t, 2022—2025 4F, f1[H
R Tl PR 9 IR R ARG SR L 12~18 7 5 2026—
2030 4F, RFFTREHEN 19~32 J7 t; 2031—2035
i, BRFERER 21~40 77 t.

HRKERMPEFEWT KA, P g It
VL T I A T IR A B . T, A2 WEUR EE R, b
FLF-BcA ol ik 51 R AR g ge B2 08, H i
PWARAE B LR JL-F- 4238k A FiF 1 (48 F, 2022);
Hk, RELBRETEAME AR A A H, H
PR A AR, — H R A AR R E S % BUAR
Fi, AIRR 2 E BRge B IR A A 1 bl B,
IR A BRAR VT IRIT & 7= R A B A NIRRT, B4
F ] A AR IR TEE] s e 9 ST T I 1 B 4 R R 25 BH i
Tt
4 HRKIAH

AR SC L 43 AT B ik [ Rk Tl B
BRI SRR, T 0E A S AL T AN T
AR T R TSRS, %f R 2035 AEH9EL Tl
PRTEIE AT T 75 R A5, BUE Y E A5 A
WU

(YR 238 % v 40k T i) 48 9% 15 7 oK i
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=3

R S TE S U AN B Tl AR BT IR SR I 5 293

A7, AT HES ST R B 25 R AR, AR SO THE 4§
2 JFUH A 7 A v [ A gk Tl A0 W TR T SR T ASE R X
TR T [ A0 4k Tl AR W R T SRR B — A
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(2) Hp B 8 Tl A AN 2k Tk BAC AL A R B K
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7%
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