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Abstract: Helium, as an irreplaceable and non-renewable strategic rare gas, plays an indispensable and
crucial role in key fields such as aerospace, semiconductor manufacturing, nuclear magnetic resonance
imaging, low-temperature superconductivity, and national defense and military industry. Currently,
China’s demand for helium is growing rapidly, but domestic supply capacity is seriously insufficient,
with a high degree of reliance on imports. Moreover, the sources of imports are significantly affected by
changes in the international geopolitical landscape, posing severe challenges to the security of the supply
chain. Against this backdrop, this paper examines the complex changes in domestic helium supply in
recent years, analyzes the necessity of strengthening the domestic layout of the helium industry, and,
based on the current status and characteristics of China’s helium resources, proposes future development
directions for the helium industry. The results show that China’s demand for helium is generally
increasing and remains heavily dependent on imports, while the countries of origin for helium imports
have been constantly shifting in response to changes in the international situation. To mitigate the risk of
supply disruption, it is necessary to reinforce the domestic industry layout so that helium supply
becomes autonomous and controllable. Helium contents in helium-bearing natural gas resources
discovered in China are generally low, with relatively few helium-rich and many helium-poor
accumulations, which is unfavorable for helium production. For the future development of the helium
industry: at the upstream stage, focus on exploration for helium-rich resources in low-grade oil and gas
accumulations in central and western China that are favorable for helium enrichment, taking into
account the differences between helium enrichment characteristics and natural gas accumulation. At the
production stage, different helium recovery technologies should be adopted according to helium grades
in natural gas: helium can be directly recovered from gases with helium contents >0.3%; for gas
reservoirs with 0.1%-0.3% helium, helium should be co-produced together with other chemical products
to reduce costs; for natural gas with 0.03%-0.10% helium, helium can be recovered from boil-off (flash)
gas during liquefied natural gas (LNG) production; in CO,-rich gas reservoirs where helium content
exceeds 0.03% and CO, injection for enhanced oil recovery is required within the area, helium can be
extracted concurrently with CO, production. In less developed western regions, where helium-
consuming enterprises are scarce and the cost of transporting helium to the more developed central and
eastern regions is high and uncompetitive, discovered helium-rich gas reservoirs may be designated as
strategic reserves with restricted exploitation. The exploration and helium recovery strategies proposed
in this paper provide a reference for the planning of China’s helium industry and for the formulation of
relevant policies.

Keywords: helium industry; helium exploration; helium extraction; helium-rich resource; strategic
reserve; supply chain security
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Table 1 Helium production, consumption and production
capacity of China from 2015 to 2024

P e/ THARRY 7 RE/ it 4 i
(x10'm’)  (x10'm*)  (x10'm’) AKAERE/%  FIHE/%
2015 25.0 1614.00 35.0 98.46 71.43
2016 28.0 1 802.00 39.7 98.46 70.53
2017 32.0 2041.00 433 98.45 73.90
2018 35.0 2346.60 48.7 98.53 71.87
2019 50.0 2260.20 50.9 97.81 98.23
2020 53.0 2127.70 140.7 97.55 37.67
2021 143.5 224220 230.7 93.63 62.20
2022 195.0 2406.10 325.8 92.12 59.85
2023 268.0 2565.00 797.0 89.62 33.63
2024 448.5 2 569.81 11153 83.51 40.21
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Fig.1 Helium production, consumption, and external dependence of China from 2015 to 2024
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Table 2 China’s helium import volume and prices from 2015 to 2025

4y O AE/(x10°m’) EFE/(x10'm*) R HEIR/(x10°m*) KRR /(x10° m’) M2 W7 /(x10* m*) H Al [ 5 /(x10° m’) f 4% /( JC/m’)

2015 1598.4 442 958
2016 1785.0 690 867
2017 2032.0 740 1042
2018 2339.0 776 1225
2019 2234.0 522 1456
2020 2111.0 329 1551
2021 2111.0 196 1718
2022 2280.0 253 1879
2023 2313.0 225 1878
2024 2272.0 105 1404
2025(1—8 ) 1811.0 38 1007

191 0.4 7 62
220 0 8 61
228 0 22 57
303 0 35 61
230 4.0 22 79
179 8.0 44 99
171 17.0 9 96
89 14.0 45 160

8 177.0 25 162

0 758.0 5 137

0 761.0 5 117
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Fig. 2 Changes in the proportion of helium imports from major helium importing countries in China
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Fig. 3 Utilization rate of helium production capacity in China from 2015 to 2024
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Table 3 Natural gas components from representative gas fields in China

FERRKA T /%
% H < H W5 =X A
A Y B CH, C.H, C.H, co, N, He
AK1-2 K, 78.04 0.20 0.020 14.19 738 0.120
n AK1-H4 K, 77.96 0.22 0.020 13.61 7.92 0.150
Fif e, B A H
AK4-1 K, 78.40 0.37 0.050 13.40 7.60 0.110
R AK1 K, 77.82 0.20 0.020 14.26 7.58 0.120
& LK 4t
MA4-B2H 0 85.10 1.58 0.620 1.31 10.45 0.320
. MAS5-1 C 83.67 1.48 0.680 0 13.00 0.430
R EH ] A<,
MA4-10H C 84.81 1.40 0.520 225 10.14 0.300
MA4-7H C 83.64 1.51 0.670 0 12.84 0.370
DP305 A 76.75 1.06 0.210 0 2230 0.695
) DPH302 E¢ 90.86 0.47 0.060 0 8.04 0.086
RIS H
DP307 E; 82.17 0.94 0.180 0 17.00 0.387
DP306 E+5: 5 85.11 0.80 0.110 0 14.10 0.606
JBHI-1 Ha 84.51 229 0.190 0 13.00 0.283
E By N - .
R H JT1 s 83.67 2.07 0.170 0 12.90 0.258
JBHI1-2 s 84.00 2.12 0.170 0 11.50 0.165
MB2-1 E,' 78.96 9.34 3.550 0 4.80 0.231
i H MBHI-3 E;' 78.30 8.67 3.420 0 5.58 0.265
MBHI1-1 E; 80.14 8.49 2.900 0 5.76 0.256
w42 V4 89.25 0.07 0.000 3.97 6.52 0.190
8 < H W118 € 90.93 0.12 0.000 0.36 6.63 0.200
w112 V4 88.81 0.08 0.000 4.07 6.79 0.230
MX-124 € 92.82 0.08 0.020 5.22 0.63 0.020
MX-009-3-X2 € 98.97 0.14 0.010 — 0.01 0.013
) MX-12 € 97.14 0.17 0.020 1.43 0.32 0.012
RS H
GS001-X3 z 94.20 0.04 0.000 473 0.69 0.018
GS001-H33 z 93.90 0.04 0.000 5.36 0.60 0.017
GS001-H2 z 93.30 0.04 0.000 5.38 0.65 0.017
HC001-28 T, 90.39 6.37 1.450 0 0.71 0.031
Y1 % Hb HC001-1 T, 90.91 5.96 1.290 0.16 0.64 0.028
G H
HC001-87 T, 89.04 7.16 1.740 0.13 0.65 0.031
HC001-X3 T, 88.68 6.83 1.660 0.15 0.73 0.032
GA002-X34 T, 89.40 6.68 1.730 0 0.55 0.034
. GA002-21 T, 88.65 6.70 1.790 0 0.51 0.039
]S
GA002-30 T, 89.28 6.58 1.720 0.18 0.51 0.041
GA002-31 T, 87.83 6.54 1.760 0.24 0.57 0.035
QL211 I, 91.94 5.09 1.030 0 0.98 0.070
QL207 1, 92.29 497 0.980 0 0.82 0.045
KIFAH
QL16 1, 92.86 4.80 0.920 0 0.79 0.049
QL203 1, 91.55 5.14 1.070 0 1.18 0.053
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B 3-15-15 P 89.60 0.89 0.090 2.29 6.76 0.280
I 3-25-20 P 89.30 1.08 0.150 2.66 6.45 0.240
WAR 3 P 89.50 1.05 0.140 2.62 6.33 0.240
KPR H AR 3-1 P 89.30 1.05 0.140 2.78 6.32 0.240
T 14 P 89.00 1.05 0.150 2.56 6.61 0.240
T 3-1 P 89.10 1.14 0.230 1.90 7.02 0.210
T 3-18-18 P 88.60 1.15 0.200 2.69 6.92 0.230
R IR 2 3 i Hh - J11-1 P 92.60 3.67 0.890 0.10 1.85 0.130
J11P4H P 93.00 3.54 0.840 0.12 1.75 0.130
SIB19 P 92.60 3.57 0.840 0.01 2.25 0.100
=3¢ R M SIB16 P 92.80 3.92 0.984 0.02 1.46 0.112
SIB16-44 P 92.90 3.84 0.922 0.03 1.43 0.112
#iy 34-01H2 P 93.80 3.80 0.555 0.40 0.81 0.037
i AR iy 47-9 P 93.70 3.68 0.570 1.26 0.36 0.030
#i 47-10 P 93.20 3.97 0.600 1.42 0.34 0.030
H.102 K, 94.80 — — 0.45 — 0.100
1101 K, 94.80 — — 0.51 — 0.110
T A H T 106 K, 92.20 — — 0.55 — 0.210
Ti 109 K, 94.80 — — 0.30 — 0.110
VAT A iR K, 93.70 — — 0.43 — 0.130
FEH 1 K, 89.30 — — 0.26 — 0.140
KV HEAH Tl K, 82.10 — — 0.22 — 0.140
X 17 K, 86.90 — — 0.27 — 0.190

T b 75 K, 0.52 — — 99.48 5.00 0.040~ 0.080

16 K, 1.30 — — 97.77 0.77 0.020~0.070
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