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Chromite ore resources characteristic and analysis of supply and demand
situation from 2021 to 2035 in China

ZHANG Zhaozhi, PAN Zhaoshuai, CHE Dong, YAN Qiang, WU Qing

(MNR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, CAGS, Beijing 100037, China)

Abstract: This paper is the result of mineral exploration engineering.
[Objective] Chromium, as one of the critical minerals in China, supports the development of China's emerging industries. China is

short of chromium ore resources, poor resource endowment and low production. For a long time, the chrome ore has been highly

I 7m B H#A: 2022-09-09; 2[5 H#A: 2022-12-15

ELTH: " EHbREHE S H (DD20211405, DD20221694) %

TEE B kIR, T, 1967 4F24E, W5 61, 112 S0, 322 S U5\ 2655 55 TAF; E—mail: 1264124110@qq.com,
IR WD, 55, 1994 454, A, T2 FEETIE L 2355 TA4F; E-mail: 996817743@qq.com,

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(4)


https://doi.org/10.12029/gc20220909002
mailto:1264124110@qq.com
mailto:996817743@qq.com
http://geochina.cgs.gov.cn

1192 i Hh Ji 2024 4F

dependent on foreign countries. It is important for the healthy and sustainable development of chromium ore resource industry to
study the future supply and demand of chrome ore. [Methods] This paper summarizes the geology, spatial distribution, resource
reserves and other characteristics of chromium deposits in China, and analyzes the historical data of the development and utilization
of chromium resources in China. On this basis, the chromium supply in China is analyzed and predicted. And the stainless steel
production and chromium demand in 2021-2035 in China are predicted under three scenarios, namely high, medium and low, by
using chromium sector consumption method, S—curve of per capita stainless steel production, ARIMA model method (stainless steel)
and other prediction methods. [Results] (1) The production of chromium in China will be 150,000-200,000 tons, and the secondary
chromium will be 1.82—2.84 million tons from 2021 to 2035; (2) Under the medium scenario, the demand for chromium in China
from 2021 to 2035 is projected to follow an increasing and then decreasing trend, with the peak occurring in 2030. And, the per
capita stainless steel production will keep an upward trend from 2021 to 2030, and will reach its peak in 2030. At that time, the per
capita stainless steel production will be 35 kg, the stainless steel production will be 50.05 million tons, and the chromium demand
will be 9.45 million production; After that, it will gradually decline. By 2035, the per capita stainless steel production will drop to 30
kg, the stainless steel production will be 42.8 million tons, and the chromium demand will be 8.07 million tons; (3) The supply and
demand situation is severe in China from 2021 to 2035, and the external dependence rate of chromium will exceed 99%. If secondary
chromium production is used, the external dependence rate of chromium will drop to more than 69%. [Conclusions] The supply and
demand situation of chromium in China will still be severe, and the gap still needs to be supplemented by a large number of imported
ores from 2021-2035. On this basis, it is proposed to strengthen the geological exploration of chromium ore, strive to achieve a
breakthrough in chromium ore prospecting, attach importance to the secondary chromium recovery, develop the secondary chromium
recovery industry, strengthen the reserves of chromium ore products, ensure the safety of chromium ore product supply, optimize the
structure of chromium ore products, and make use of overseas chromium ore resources and products. The conclusions and
suggestions formed in this paper are of practical significance to the compilation of mineral resources planning and the formulation of

chromium mineral resources management policies in China.

Key words: chromium ore resources; per capita stainless steel production; S—curve (per capita stainless steel); demand forecast;
supply and demand situation; mineral exploration engineering; China

Highlights: (1) The supply and demand trends of chromium ore in China from 2021 to 2035 under different scenarios are
systematically analyzed and discussed; (2) The advantages of multiple methods such as sectoral consumption method, the S-curve of
per capita stainless steel production, and ARIMA modularity were combined to improve the prediction accuracy.
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Fig.1 Diagram of research technology route and method of chromium ore supply and demand situation analysis
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Fig.4 Proportion of secondary chromium production in apparent chromium consumption and per capita GDP in the United States
from 1962 to 2020 (Data source : USGS, https://www.usgs.gov/centers/national-minerals-information-center/chromium-statistics-
and-information, GDP per capita from the World Bank)
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Fig.6 Secondary chromium, chromium apparent consumption and stainless steel production in China from 1952 to 2020 (Data

source: World Bureau of Metal Statistics from 1979 to 2021, https://world-bureau.co.uk/publications-services/metals-database/)
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Fig.8 S—shaped curve between GDP per capita and stainless steel production of the main countries and regions in their different
stages of development in the world (The red bold line represents the evolution trend of per capita stainless steel production in China
in the future, while the other lines represent the trend lines of per capita stainless steel production evolution in different countries)
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Table 2 Per capita stainless steel production, per capita GDP and per capita chromium demand in typical countries and
regions under three scenarios
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Table 3 ARIMA model statistics of stainless steel production in China
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Table 4 Prediction results of stainless steel production in
China from 2021 to 2035 (stainless steel production)

Ty BWEE CRENFEE) BRE TR EE R
2021 3126.06 3027.87 3224.25
2022 3383.07 3231.93 3534.2
2023 3646.11 3453.44 3838.78
2024 3919.96 3692.11 4147.81
2025 4205.72 3946.68 4464.75
2026 4503.78 4216.31 4791.26
2027 4814.44 4500.54 5128.33
2028 5137.92 4799.17 5476.67
2029 5474.49 5112.14 5836.84
2030 5824.38 5439.47 6209.3
2031 6187.84 5781.23 6594.45
2032 6565.11 6137.56 6992.65
2033 6956.43 6508.6 7404.26
2034 7362.05 6894.52 7829.58
2035 7782.21 7295.49 8268.93
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() — AT 7= S 2540, S s 7= dn b
TME . B P NG 0 Y T B AL, [ ) 4% ik
BEMNA TR SRR SHEE . 2020 TR E
B ORI AN 5 A 28 43 0l ot B 42.77% A

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(4)


http://geochina.cgs.gov.cn

BS1E 4 IR A, oh E R TR ARE 12 2021—203 54 4R L T 3 HT 1205
5 2021—2035 FHERFEN=ETNLE R

Table 5 Prediction results of stainless steel production in China from 2021 to 2035
NBAER R “S" % ARIMA (2, 2, 1) BB OB ANBMLE A TN 3

15t Ehy A&/ PR/ N7/ PR/t N g PR
(kg/ O Jit (kg/ ) WAE (kg/ ) it
2020 2138 3004.79 21.38 3004.79 21.38 3004.79
2021 23.00 3244 25.06 3534.2 22.58 3185
2022 25.20 3564 27.14 3838.78 24.56 3474
2023 27.20 3857 29.25 4147.81 26.46 3751
2024 29.50 4192 31.42 4464.75 28.54 4056
2025 31.50 4484 33.65 4791.26 30.52 4345
2026 33.90 4833 35.97 5128.33 32.74 4669
R 2027 36.30 5181 38.37 5476.67 35.01 4998
(B2 S T 2028 38.45 5493 40.85 5836.84 37.21 5316
2029 40.85 5839 43.44 6209.3 39.57 5657
2030 42.75 6113 46.12 6594.45 41.74 5969
2031 44.20 6320 48.90 6992.65 43.74 6254
2032 (1) 45.00 6434 51.79 7404.26 45.46 6499
2033 44.95 6424 54.79 7829.58 44.95 6424
2034 44.75 6391 57.90 8268.93 44.75 6391
2035 4430 6320 24.77 3534.2 4430 6320
2020 21.38 3004.79 21.38 3004.79 21.38 3004.79
2021 22.80 3215 22.17 3126.06 22.80 3215
2022 25.00 3536 23.92 3383.07 25.00 3536
2023 27.10 3843 25.71 3646.11 27.10 3843
2024 29.30 4164 27.59 3919.96 29.30 4164
2025 30.90 4399 29.54 4205.72 30.90 4399
N 2026 32.20 4591 31.59 4503.78 32.20 4591
SRR 2027 33.50 4782 33.73 4814.44 33.50 4782
(B ST, R THA ' ' ' ’
oA 2028 34.60 4943 35.96 5137.92 34.60 4943
NI o8 0 2029 34.90 4989 3830 5474.49 34.90 4989
2030 (2) 35.00 5005 40.73 5824.38 35.00 5005
2031 34.60 4948 43.27 6187.84 34.60 4948
2032 33.70 4818 45.92 6565.11 33.70 4818
2033 32.80 4687 48.68 6956.43 32.80 4687
2034 31.50 4498 51.55 7362.05 31.50 4498
2035 30.00 4280 54.55 778221 30.00 4280
2020 (3) 21.38 3004.79 21.38 3004.79 21.38 3004.79
2021 21.36 3012 22.92 3231.93 21.36 3012
2022 2135 3020 24.42 3453.44 21.35 3020
2023 21.34 3026 26.03 3692.11 21.34 3026
2024 21.33 3031 27.78 3946.68 21.33 3031
2025 21.32 3035 29.61 421631 21.32 3035
2026 21.22 3025 31.57 4500.54 21.22 3025
SEBEES 2027 21.20 3026 33.62 4799.17 21.20 3026
(BHAL“S" MDD 2028 21.00 3000 35.78 5112.14 21.00 3000
2029 20.88 2985 38.05 5439.47 20.88 2985
2030 20.77 2970 40.43 5781.23 20.77 2970
2031 20.55 2939 42.92 6137.56 20.55 2939
2032 20.35 2909 45.52 6508.6 20.35 2909
2033 20.00 2858 48.25 6894.52 20.00 2858
2034 19.88 2839 51.08 7295.49 19.88 2839
2035 19.55 2789 22.65 3231.93 19.55 2789

Ee (D AR RTRREN. (2 FERTRTIEEA. (3 RESTT R T RIEE R . 20204E S48 bR N SEbr(E.

59.01%, PLEHAS — . BUGHTTHRET = Mes  FEE, B0 - ek 25, aafHER
F, Wk S RERE . S HERC R B BRI — B W TR EAR R L L R
MRS = i, AR SR B, B AL R R . AR A R A, 2021—
FREIIEL 2035 A7 TR 3R [ 4% LT Rt sk 12542 ¢, LT

(5)Fe M FHBEIME T G~ o AR5 ZLE R S AME T 7 S . — s oL R
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Fig.12 ARIMA simulation results of stainless steel production in China
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Fig.13 Supply and demand trend of chromium in China from 2021 to 2035 (excluding secondary chromium)
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N

8 %5 i

(DB HARRA L Jmit. 24, FEH
KB TG IR | TR R R B ZAR M

PR IRISHY , A& TR E KO IR, A
TEVURE B4 X, 88.28% Ay A HH W R fifs o Mk A7
T B A AR BN,
o(Cr,05) 38.66%, 1G4 H A A F 2™ th T Iy
IR Ja B 3 AR R R — VS, BT R 1
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Table 6 Comprehensive analysis of supply and demand situation of chromium ore in China from 2021 to 2035

WiH (PR B TR 25 5 20214F 20254 20304F 20354F
NEWFRE (7O 3215 4399 5005 4280
FresFkE o * 546.55 747.83 850.85 727.60
RNl BaFskE o ¢ 607.28 830.92 945.39 807.33
19157 43467 66698
RitERE (70 60728 h021—2025) (2021—2030) (2021—2035)
TR G 0 4.59 5.72 5.87 428
o o 25.87 55.90 80.92
4 Bl Rt L& (& 710 4.59 (2021—2025) (2021—2030) (2021—2035)
ZREEERE (T 182.18 249.27 283.62 242.20
N 1085.86 2463.13 3779.55
Rit k7= & (i 182.18 (2021—2025) (2021—2030) (2021—2035)
KAMKIERE (%) CRE ZIRER =8 99.24 99.31 99.38 99.47
KHAMKAEE (%) (& IREEFE &) 69.24 69.31 69.38 69.47
N TR HR O %’a“:?ﬁ%#%) 602.69 825.20 939.52 804.16
BEFTERD (B0 D 420.51 575.93 655.90 561.63
T TR IR R (%) ORE IR~ E)D 0.76 0.69 0.62 0.53
BT RIRER (%) (& MR 30.76 30.69 30.62 30.53

e AEWNT SR T%IMEE AN T B L ELO0% I R T IR B AR R LY S R L K30% 5

FIPREER= (E NN RS FRE) x100%, SAMEKAEE= (1-E NN ERFRE) x100%.

4% TR Total chromium demand

o B AL (711 B+ CE 7 i) Chromium supply (mine
chromium+secondary chromium production)

i}

1000 —— FEXTHMEATE Chromium external dependence 69.50
o0 69.45
800
- 69.40
}i 700
£
< 69.35 o
1 600 ;\1(
= o
= 500 6930 5
lI—P P
b 400 D
= 69.25 ™
i
13 300
¥ 69.20

200

100 69.15

0 69.10

o

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
i

& 14 i 2021—2035 AEEEHET (5 0™ i)
Fig.14 Supply and demand trend of chromium in China from 2021 to 2035 (including secondary chromium)
T AALE LAY 0.36%, Tt 2021—2035 4EFK [ “S"JEH: . ARIMA BRI L CREEHY) S350 U5 vk, 15
WA A7 R 14~20 07 t, HEISETHERERY 7w PR =R 5, %8 2021—2035 4F 3k [ 4%
A H TR FEIRAE L, 2035 AF 5L B A T oRIE AL, PRRW: ERIE ST, B
BRI 2021—2030 4F NI AN i 5 ETHE S, 2030
G)ASCH IR ERT 1M ek . ASIABEM i AFRAIEE A, R A AN & 35.00 kg, AN
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Hb, Ji 2024 4F

B 5005 T3 t, Prigaa oK it 850.85 J7 t; Z B
TR, 3 2035 4FE AN EW - mFE R 30.00 kg, A
BN 4280 J7 t, P K& 727.6 T to

(4) 580 F R 3R [ B 5 247l 7™, 2021—
2035 FFEEEALT IR S50, B NG LR X M
it 99%, EEVUN R M BT A 53T TAE I B,
TG LR R R . 2020 4E7E 3 [ ik s
2L (FZZFAM R, B S 170.79 1
t, 17 Hbik 30%. 2021—2035 4F, Fo A 1L A& AL &
R/, BEE T BN M i G I, % B/ R R
HAWIHEK, 2030 4F5% 77 R BRI (H 5 . A5 A
WA R, TN 2025 4 2030 4R A1 2035 AEFR
FE B X IMAF B (AN 3 A% 7= ) 43 oM : 99.31%
99.38% F1 99.47%, T M 2025 4F | 2030 4 F1 2035
AP TR [ B L e 1 O 3 k%™ ) 43901 : 825.20
J7 t.939.52 J7 t 1 804.16., il 2025 4F . 2030 4
1 2035 4F-Fk [ 4% X 5 2R B P B 28 OR 7 kA% =
1) 434 0.69% . 0.62% F1 0.53%.
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