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Figure 1 Annual publication trend of Chinese-language papers on helium exploration and development in China (2000-2025)

818 120265 - 415 - F 48



EFALREEN RS SRS SRS EEY _

(2023 4 E A SEEHE M 3916 t, ELREZE St 0
() 10% Ze47) @, — 7 mR R O 250, A
FE (FERRER, 20234E8E03353.4t, &k
B 82%) HFOARY, S hmiksh A £
Hh ] ST A R 2012 AF R S A g A B
R, R T 2 A R B RV ) Y E AR IX S R S
PR, B K SCR R AN ERE (402015 44X 3
), R WA AR AR B B G T AN RS 4
W RER ™ A PR, AIE R A0

(3) BAEXEKHHE (2022 4 £ 4 ), H§T, f
] AT S BRI R U o e 0, AR DGR S
BEMS AP LY SO (2025 FFHARH S IA LA W2
RISCHOEFBICET A, X R A B IRTT R Z
B THERBEBMEEN, BT 5 AR, X
SRR AMEME . HRK R SR R R %
PIMHR. O MR KA ES: BREGE RS LB
Fo 20214F, EFRARPIFIEEZE RS T 204
AL TR H ; 2022463 7, R REE K
¥ A TIIRTT RS A F R A A5 2023
LA, R QUTEE S SR SRR (2021
—20254F) ), Hoh 4R E S LT h A A
SORTRIHAPEN T " 20234 1 H, R S0 S
PO A ZUE LT TR R SR IR DG I H R

JIRAE TAE®; 20234610 A, (% BiXk TSNS
W R A3 S T E AR AR L)
] BTSSR IR R RE 1
20244F4 H, v EHL BT A R T E I T4
AR HETHREIEN TS, @ 2K K.
U i, b SRR T RIS S
PRABARGH AR, P IR . 202047 1,
Fe e 7 B AR T BB B LA R U A 7 U<
KT EEE (R Kk 20 ) P, 20204F
12, BEETHRMAKAS (LNG) NELZ5rEm
A AR E TSR Z U E s, I TRERA
EH T AR REME 10° m*, T A A E R T2
99.999%. 20214F5 7, DI F- AR AEHAEAIA PR
R IR RINZE S (BOG) AL, F7
ABIK 2010 m’. 20214F 6 H, HifEREVRAE A BRA A
FEH R PR BHTS B LNG-BOG #2505 B A4F P i 28l 25
10° m*®, 2024 4F [H B8 7 IR AU, AE A
Bk F]3.8x10° m*®, 20254 1 A, AR A
U L I A G R ) S T A e 40%10°
m®, b o ARk, LR TR . YEI TR BLAR SR
A AR R 2 S 3 B X R B b O A R 2% 10° m?
FZEMEY, WK, RESREL T 224 E A Y,
SRR Z W A A e SRR BHAA . (R &kl

(32023 # A A8 v HIE K A5 (2024-02-23)[2025-05-05]. https://www.czjyhg.com/newsinfo/152.html.

@+ B REXRDRELALFHA DT AR DRFAA ZRAK R LA TR B TFHB 3 . (2022-03-21)[2025-03-02].
https://www.cup.edu.cn/news/sx/613ae2c23f724ca9a9e¢558bb71605¢47.htm.

G A& HE, Fhsh k. SR KPS AR TR E N H SRR A 40 X0 B Ak A B9E T4E . (2023-01-17)[2025-03-02]. http:/
www.nrega.cgs.gov.cn/zxxw/jqdt/202301/t20230117 723167 .html.

© HERHRHA T RAAT LA E B o e B T R D AR S F 5. (2024-08-29)[2025-03-02]. https://www. sohu.com/a/
804642663 730526.

@ 3. 28 AAKREFALFNA T AL T Z I, (2024-04-29)[2025-03-02]. https://www. cgs. gov. cn/gzdt/zsdw/202404/
120240429 759294 .html.

AR B ERMLE—F! KB BFHEEKRE LA . (2020-07-28)[2025-03-02]. https://news.sina.com.cn/c/2020-07-28/
doc-iivhvpwx7853816.shtml.

O W4, WA X 10% 853 F , A 23 ¥ E & L b E X2 . (2024-12-10)[2025-03-02]. https://www.guancha.cn/haoping/2024
12 10 758339.shtml.

(0 & @ st o RAARMALE A 95% T &3] 85%. (2024-12-17)[2025-03-02]. https://igchina-expo.com/article/item-2790.html.

® FENE 1 mr| 819



0.045%—0.487%) P, 85 HLR %5 b (2 F 46 35 v <
(0.680%—0.730%) 1 F1 #2512 4% Hb I &5 (0.100%—
0.400%) P1o F IR E R R 3 el T Sk AT
JE o X UK AR G T E Y R 2 AR 1
ARSI . B BErRER ST a1 E A
o7 (4 55 P 2 R IRAE R it v 5 AL R
L) b 328 5B R 2 B B XU, 26
[ g — P BRI 2 A H . K36 2017 4E 12 A 20 H& %
M55 13817 SR ELEGATECS, S ENEGEET 2018 4F
5118 HIEZUR A CHED Il 0, B 50055 35 Fhy ™
FERN A H 5o IR WS AR B 46
] % R, DX A1 R S R3Sy O B D A s G
p ] ] P S A A (SRR 1—2 ] Y Bl
RS, — ELESMIER ke o E A (s
JPRAL AL R ) AL EFE A . “RiEF”
AR ELE E NI RE R A EHIT k. @ T E R E
Bl Ko Ak, HESAERRERE 310" m’, 4
SRR 1%, JE2ERE - RARHHE (L
T RE), FFREARE 12%", (HENE 7 E 2%
XHAMKAT BRI 1L 95% (2024 4[4 85%) . {H
fii v A AR B oo B, 302028 4F b E A A 24
60% HY S ARRIHE Y, MR B 11 4 S AR e BF 5T
AR ES
2.2 XN

WE20254F2 A, A 22 M09 96 K & SCHL
R F T AT R FRA LI, WK . @
b VR R B BT A, Hobdb st (28K . BRVY
(12%) . W& BFK) AP (8F) NEXH - Hi
Boni3fn (FIF8)) BE (R1).
2.2.1 WA A 69 X IR e R IR AFAE

(1) P oA K. K (LT Tkl

G 5) A oA F o VRN RIS U s BE AR rh Y
W, R E I RIS A0 X, X R Bk
AL s e R R A SRR BR T g E A, WL
WPYVE Ny E AL G RE IR il Gl . IR
+8), FZIEaNFREIR A & b oA Tk, &
SRR BRI A A X 2 B TR KRR TT K i
Ho VLR TR i AR A L BRI AEA
REARREBRE TR, BAMEZ G T K fof
HA R ZERMXAM AV Z B, AL
DAY ) 0 STALRE 5 SR 8 5 388 R 5 3 1 7 L B
AR TAHOCHET B P AR B R G, s R
BRI AR

(2) FRA AR . PP (s, H
AL PONTEE) Ak G, BT R BT IR
W et 0 D) 7 G 2 e B R AR A 7 )
My, SRR AREERA R BRI S0 7RI D F
FENU 2 LA 5 s iR B, Dl erbomat . thafk
T B T hh, RIE=A7eTr A —&
AiiJei o

(3) FrR A4 ey R . EEHIX (A
(2T L DI L 1R AR DO A v 3 i
TERM AR 5 Braas e R AR R IXH A
SRR, WFFETTRE R AL TR LB EL
222 BIR IRV RB RS T

b SR T R AL AT 3 R IR 2

(1) WmAE M. GG ERHHBENE,
H [ b BT A S SO B AL (RGP . CER R
AU PGAE) s H 7 MR, 0T TR A B A
Jr. HN A MBI A BEAE. X LA Ll A EF AT
Pt AL = 5 P BT OB 2R, A XU PR A
RAFEEAEH] .

@ AR, Bk FrF", B EEKTEE 9 S AR B . (2024-10-15)[2025-03-02]. https://www. toutiao. com/article/

7425802858995466761/?wid=1740923063102.

o E JE Y ARIEBLE B A A R4, (2024-10-18)[2025-03-02]. https://www.igchina-expo.com/article/item-2715.html.

820 ‘2026&-%41%-%4?)@



EFALRERA D E S SR %ﬁlm'aﬁ%uz_

=1 2000—2025 FEFER SR LF RS

Table 1 China’s helium exploration and development research institutions from 2000 to 2025
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Figure 2 Cluster network view of keywords from Chinese papers on helium exploration and development in China (2000-2025)
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Figure 3 Timeline view of keywords from Chinese papers on helium exploration and development in China (2000-2025)
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Panoramic analysis and strategic proposals of

helium research in China based on knowledge graph

LI Huayang' LIU Quanyou" ZHU Dongya® WU Xiaoqi® ZHANG Chi’ SHI Zehui'

(1 Institute of Energy, School of Earth and Space Sciences, Peking University, Beijing 100871, China;
2 Petroleum Exploration and Production Research Institute, SINOPEC, Beijing 102206, China;
3 Institute of Geology and Geophysics, University of Chinese Academy of Sciences, Beijing 100191, China)
Abstract Helium is a critical rare gas essential for aerospace, medical devices, and semiconductor production. With about 85% of its
helium coming from imports, China’s advancement of exploration and development technologies is vital for national resource security.
This study analyzes helium-related publications from CNKI (2000-2025) using advanced data visualization and statistical methods. It
introduces a three-pronged approach — data-driven analysis, visual representation, and mechanistic explanation —to offer the first
comprehensive examination of China’s helium exploration and development research, revealing its evolution and current state from
multiple perspectives and providing fresh insights. By examining publication trends, institutional contributions, and evolving research
priorities, the study maps the knowledge structure, tracks shifts in focus, and evaluates technological maturity in helium exploration
and development, considering spatial and temporal dimensions. The research identifies three phases in China’s helium research since
2000: initial emergence, fluctuating growth, and recent explosive expansion, and points out that the fast development is driven by
government policies, technological breakthroughs, global supply chain shifts, and surging market demand. Universities, petroleum
companies, and geological survey organizations each contribute unique expertise to the research landscape, fostering collaboration,
with leading institutions exerting significant influence. Key research areas include helium reservoir formation, accumulation patterns,
resource assessment, basin studies, and technology evaluation, evolving dynamically over time. Future efforts should focus on
strengthening fundamental research and driving technological innovation to secure China’s helium supply. This study offers a
comprehensive overview of the research landscape, providing essential guidance for future investigations and national resource
strategies.

Keywords helium, accumulation condition, helium-rich gas reservoir, enrichment mechanism, bibliometric analysis, research prospects
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