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ABSTRACT This paper summarizes the application, review, and award of research funding in the Mining and Metallurgical
Engineering discipline in the topics of petroleum engineering, mining engineering, safety science and engineering, and metallurgy and
material processing engineering by the Department of Engineering and Materials Science of the National Natural Science Foundation of
China in 2023. Additionally, this paper introduces the future development strategies in this discipline and proposes the next steps for
continuous improvements.
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& AR A BARIA A MR AN TR BT IR A
I A5 SR i SR 5, MR, SR B
ARG R T B04 2#F) 2023 4 [H K A R E¢
FATH B R IE SR BIE L, W R B A TR 6
N G ACRS E0401 T AT TR . B0402 i R
F1E0403 W A A7 5 ik ) - 87k T 7 (E0404 1
LT R FL Al IS . E0405 W LU T 2K T F2E . E0406 %
AER 1L, E0407 W 1B & TR A1 E0409 74 T 5
Yoy Es) . #afhE 5 TR (B0408 2 F 22 5
T ) M 4 SR T T/ (0410 1A 4 W ¥4k
2 5REFH B0411 WEKIB 4 B2 H B4R
164 . E0413 MoK & SR TR . E0414 # A
40 TR0 B0415 BEIEAE B A ) U R S e,

1 TiE #IFEME R

2023 4R JE, E04 R0k T 2728 Wi | 3
H . 2462 T 4F Rl 2E JE 4 | 431 Tl X Rl 3L 4 |
130 W4 75 5 4F Bl 364 L 109 T & 550 H L 90 1
FE Z A R 2A 3 450 290 0 H A 30 H , 461
6240 I, 5 2022 4FAH e, JEHE N T 507 W, B g
8.84%. Y% R HLE R IY, Lol FeAK VA, AR 3L 9T B

T 995 Wi H , B Bh B % 2 FH St 58340.5 J7 Ot
2ERHI H HE 5 S O 1.
11 EBL.FEMBXESE

552022 4E B AH L, 2023 4E BE E04 “F RHE Y
1 3 E i ) FFAERFE R A E (4 A
X RL2E 3 AW H (b X)) 1 H 3 B 5 R
2728 Ti | 2462 Wi fil 431 11, 55 2022 4FH Fb 43 51 14
BT 184 T, 23 JHAN 13 T, B4 &4 9K 7.2%. 0.9%
1 3.1%, HAKRNE LWL 2.

2023 AFE2E BT A I H SR T JCAUE B, &
PR T A e, i IX R 4 300 H 4R A ) WL S I
T EH A8 W H AR 2R A 4T H ARSI, o
) H R 0.18% F1 0.32%. ) HF A 4o J5 [
TG LI R RS T H A B A
W, TCHEFES . TC 50 [R] & R A 000 o A 3 2o 75
H Rl 3 F R JLARJRIA.

3 B 2023 4 HHE I H E & AU
o3 A A 0. H I B A 5 2K Y 2 B HE T K
W %R 25 TR (E0408) . &7 1l JF R T 2
(E0405) . %) T2 5 ¥y J5t 43 25 (E0409) . i< I+
K (E0402) | & Ll 1R S filk BEIE (E0404) | 1 BHEA

1 2023 4R E04 2ERFL AT H G5 % B

Table 1 Overview of the proposal and award statistics of the E04 Discipline in 2023

; iy e s . BBz /(T y -
ZCESY i) vemon) v OPEOTS g gonn)
(Categories) (No. of applications) (No. of awards) (Award rate/%) (1 04g¥)) (Average/(10* ¥))
- T
(Genrzirif;r\ozram) 2728 424 15.54 21216 50.04
== S
HAER G
(Young Scholar Program) 2462 432 17.54 12940 29.95
XA A4
(Program for Less Developed Regions) 431 37 13.23 1844 3235
R AR
(Funds for Excellent Young Scholars) 130 10 7.69 2000 200
5 I
(Melj'i;);‘f’r)(;garam) 109 10 9.17 2300 230
E R HFER IS
(Funds for Distinguished Young Scholars) %0 7 7.78 2800 400
HoAlT
(Otherﬂ;r()) gims) 290 55 18.97 15240.5 277.10
F2 2023 4512022 4G SR 4 TAEERHES A R L
Table 2 Comparison of the proposal applications of the E04 Discipline in 2023 and 2022
il 20234F HI £t (90) 20224 HI R (351 25 AL (T
(Categories) (No. of applications in 2023) (No. of applications in 2022) (Variations)
[l E|
(General Program) 2728 2544 +184
e el
HAER SR G
(Young Scholar Program) 2462 2439 23
X RL R4
(Program for Less Developed Regions) a1 418 13
A
At 5621 5401 +220

(Total)
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Table 3 Statistics of the tier-2 sub-domains of the General Program, Young Scholar Program, and Program for Less Developed Regions in 2023

AL EOYRTRAT: R 1) i
(Codes of tier-2 sub-domains) (Names of tier-2 sub-domains) (No. of applications) (Ratios/%)
A TR
Foa0t (Oil-Gas Well Engineering) 225 4.00
MATTR
B0z (Oil and Gas Production) 531 9.45
RN TR E RS 1P
Ho (Storage and Transportation of Oil and Gas) 140 2.49
" LLFFR IR
F0s04 (Basic Theory of Mining) 461 8.20
IR T AR
B0 (Mining Engineering) 595 10.59
P
BHe L
£0406 (Intelligent Mine) 287 5.11
e TR
poi07 (Mine Restoration Engineering) 117 2.08
GRS TR
F0408 (Safety Science and Engineering) 1022 18.18
WY TRSYFE
£0409 (Mining Engineering and Separation of Substances) 532 9.46
PR S ih a R
E0410 (Metallurgical Physical Chemistry and Principles of Metallurgy) 331 5.89
Mkt 4
Fost! (Ferrous Metallurgy) 360 6.40
A OG)EIR4
Fos12 (Non-ferrous Metals Metallurgy) 241 429
Bokin e TR
Fod13 (Powder Metallurgy and Powder Engineering) 128 228
BHRA &I T
B (Materials Processing Engineering and Metallurgy) 408 7.26
FUREEFI
LAY
- (Resource Recycling) 243 432
T 5621 100
(Total)

4 T.(E0414) . W8RG 4 (E0411) | iR & #fk
2256 4 R P (E0410) . B BeH 1L (E0406) | % i
PG F I (E0415) | A 44 J8 1f 4 (E0412) | <
J T A2 (B0401) . YA A7 5 % ik (E0403) . Fy oK
B4 SR TR (E0413) , #1118 T (E0407),
XTI BY O3 4 0 O 1022 T 595 T, 532 T
531 3 . 461 71 . 408 il . 360 11 , 331 Jii , 287 I |
243 Wi, 241 Wi, 225 W, 140 T, 128 T, 117 3, 43
S5 AR BB 18.18% . 10.59% . 9.46%. 9.45% .
8.20%. 7.26%. 6.40%. 5.89%. 5.11%. 4.32%.
429%. 4.00%. 2.49%. 2.28%. 2.08%.

2023 4, fEAR SRR AR B 7 AR D DR
FLa I H HE . BHIFRI A PR B AT 505 4. 3 4
Sk H T e HE 44 AT 10 7 AR FE PR 0 H HOIE T
0, DA T B 23 0 oA 8 e Bk 2 B R A 5 B A R 2
Al ETE K KA R EERME R R
HIEE TR PO R R L INARBH R iR
HF L TR E AP e A T K2, I 4
202 35, 200 M5, 175 3, 171 3, 151 3, 151 3,

146 301 . 145 T . 143 T A1 125 71 ; 5 2022 4E 40 b,
H i e A Ak R 4 5l A +23.93% . +6.95% ., +2.34% .
—2.84%., +4.14%. +10.22%. +33.94%. —12.12%.
+20.17% ., +6.84%

5 A GI H W B AL TR 10 7 AR
FERAANT HIE S B0 78 A 0 T RRAT, 2023 4F HH 3
HEA T 10 BB 3w 2 IR IR R 75 B A TR 2
REA R ) P E AR (R R ) LT
LMK RACA TR KIT KRS TR
B WM R R ER TR L P R TR
1y BRZN T A S R TF & WF 5T B, HA 3 1 40 5l N
112 3, 89 1, 80 i, 65 i, 60 i, 51 i, 36 i, 29 T,
29 T, 18 Til; 55 2022 4F H i 2 AH L, A8 1k R 43
K +5.66%. 0.00%. +15.94%. —4.41%. +1.69%.
—20.31%., +33.33%. +3.57%. —12.12%. +20.00%.

FEW O TR 40, 2023 4F o 3 HE4 BT 10 (1)
AL e ZARARK I B B2 1 AR B 5 B A PR
AL E O KA RO TR E I ARBHE R
0 R TR A7 | R RE AR A Uk BH B 9 B A
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FRA®] ., PULRHH K2e PR, B TR 59 31, 54 305 5 2022 4F B3 & AH E, AR R 2455
27 EE R AR, g & ol ok 157 0 H+26.61%. +6.02%. +11.24%. +36.21%., —4.23%.
141 75, 99 T, 79 10 . 68 1. 67 I . 66 I . 66 I . +28.85%. —10.81%. —13.16%. 0.00%. +1.89%.

F 4 W H RIEECRHEL T 10 LA RIT A B

Table 4 Top 10 institutions in terms of the proposal application number

. R (50 .
fE# HKITHAE (No. of proposal applications) A%
(Ranking) (Institutions) (Rate of change/%)
2023 2022
EDRLEHARF A PR
! (China Coal Research Institute) 202 163 +23.93
T E DR
2 (China University of Mining and Technology) 200 187 +6.95
AR
3 (Northeastern University) 175 171 +2.34
e R
4 (University of Science and Technology Beijing) 171 176 —2.84
TR
> (Kunming University of Science and Technology) 151 145 +4.14
[LEREEr TN
6 (Xi'an University of Science and Technology) 151 137 +10.22
INARFHER A
7 (Shandong University of Science and Technology) 146 109 +33.94
IR
8 (Central South University) 145 165 -12.12
GHERT R
? (Anhui University of Science and Technology) 143 119 +20.17
[iTapetliibNes
10 (Southwest Petroleum University) 125 117 +6.84
F 5 E04 FRHASGURHEG I H B FRCREHT 10 ALAYHCFEAAL I I
able op 10 mstitutions n terms of the number of proposal applications in each research area ot the 1scipline
Table 5 Top 10 institutions i f th ber of 1 applications i h h f the E04 Discipli
(a) Al LR
(a) Petroleum Engineering
N TR () e
i HRATHAL (No. of proposal applications) AR %
(Ranking) (Institutions) (Rate of change/%)
2023 2022
P (1
! (Southwest Petroleum University) 12 106 +5.66
i E AR )
2 (China University of Petroleum-Beijing) 89 89 0.00
R E AR (R AR)
3 (China University of Petroleum-East China) 80 69 +15.94
T A
4 (Xi'an Shiyou University) 65 68 —441
HACAIIRES
3 (Northeast Petroleum University) 60 39 +1.69
KTk
6 (Yangtze University) 51 64 —20.31
7 (Chongqing University of Science and Technology) 36 27 +33.33
tr, »,
RPN
8 (Changzhou University) 29 28 +3.57
BUHREE T KA
? (Chengdu University of Technology) 29 33 -12.12
Hh AL AT BR A R BRI RS B
10 (Sinopec Petroleum Exploration and Production Research 18 15 +20.00

Institute)

Notes: 1% H E AR A2A AL ED) sEHFK A X (17 Including China University of Petroleum-Beijing at KARAMAY ); 2™ ZR AU A Tl K24 = WP <.
WF5EBE (2" Including NEPU Sanya Offshore Oil & Gas Research Institute ).
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(b) ) TR
(b) Mining Engineering
PR (1)
H44 WRFC A (No. of proposal applications) AL %
(Ranking) (Institutions) (Rate of change/%)
2023 2022
HERBLA RIS B A B2 A
! (China Coal Research Institute) 157 124 +26.61
LR
2 (China University of Mining and Technology) 141 133 +6.02
TR T R
3 (Anhui University of Science and Technology) % 8 +11.24
INARFHER A
4 (Shandong University of Science and Technology) ” 38 +36.21
RIFH TR
3 (Taiyuan University of Technology) 68 7 —4.23
PR T AR BB BHATT T AT BR 2 7]
6 (CCTEG Shenyang Research Institute) 67 32 +28.85
[LEREEr N
7 (Xi'an University of Science and Technology) 66 74 ~10.81
R R
8 (Central South University) 66 76 -13.16
T R
K (Kunming University of Science and Technology) 39 39 0.00
RED R (D)
10 (China University of Mining & Technology-Beijing) 4 33 +1.89
(o) APl 5 TR
(c) Safety Science and Engineering
FH TR (200
e WKFCHAL (No. of proposal applications) AR 1%
(Ranking) (Institutions) (Rate of change/%)
2023 2022
PEZRE R
! (Xi'an University of Science and Technology) 74 >4 +37.04
) R AR AT R R A BR A F N 7 1558
(CCTEG Chonggqing Research Institute) :
INZRBHE R
3 (Shandong University of Science and Technology) 3 39 +35.90
ETReS
4 (China University of Mining and Technology) 4 a4 +2.27
TERBLF BRI B PR 7
3 (China Coal Research Institute) 42 37 1331
BRI T R
6 (Anhui University of Science and Technology) 39 28 3929
R T R
7 (Taiyuan University of Technology) 39 43 =930
TR TR
8 (Henan Polytechnic University) 33 36 278
L7 TR
? (Liaoning Technical University) 28 3 -15.15
) BT N3 23z /&#
10 FHERL TR AT L FRBF T e A BR A # . " 19286

(CCTEG Shenyang Research Institute)
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(CORGEAT ) X6
(d) Metallurgy and Material Processing Engineering
‘ A (1)
4 IRFBHAL (No. of proposal applications) AT %
(Ranking) (Institutions) (Rate of change/%)
2023 2022
ALK

1 (Northeastern University) 124 115 +7.83
JEERHEE

2 (University of Science and Technology Beijing) 106 10 —3.64
IR

3 (Kunming University of Science and Technology) 83 76 +9.21

R R

4 (Central South University) 4 81 —8.64
fEdLEE TR
1k

> (North China University of Science and Technology) 65 37 +14.04
VEPGRE TR

6 (Jiangxi University of Science and Technology) 39 39 0.00
BT K

7 (Anhui University of Technology) 39 46 -15.22
B

8 (Wuhan University of Science and Technology) 38 48 ~20.83

NS R R

9 (Inner Mongolia University of Science & Technology) 37 38 263
PR A,

10 FIZEAPRE 33 35 571

(Xi'an University of Architecture and Technology)

182 4R of 5 TR, 2023 4 /il B HE4
HI 10 B ERAL [ = 2 AR P LR R it
BT B R B A BRI ARBHE KA
thE L R A R B A BRI SR B A R A H
TR TR RIFEB T R R TR 1L
T AR R K22 R R T A2 A ok PR A 53 B A FR
oy w], HUE S R 74 35, 65 T, 53 3, 45 Tl
4275 . 391 . 391 | 35T . 28 |, 27Wi; 5
2022 4 HI i A L, AR AR R A F Dk +37.04%.
~15.58%. +35.90%. +2.27%. +13.51%. +39.29%.
—-9.30%. —2.78% . —15.15%. +92.86%.

TER & S5 M RN T T ARG, ik & HE 4 00
10 By AL A 5 2RI O AR AL K7 L db iR K
LRI T RS g RaE, RAE TR UL
PO TR 22 R R RINBHE KR 52
R KA VA R R, I
124 T | 106 1T, 83 i, 74 Wi | 65 Wi, 59 i, 39 i
38 i, 37 Wi, 33 Wi, Ak F 535 +7.83% ., —3.64%.
+9.21%.~8.64% .+14.04% .0.00% .~ 15.22% .~20.83% .
—2.63%. —5.71%.

2023 4 F1 2022 4F B04 2= FF 45 AR T LA
B H B SRR R 6 Urn, ol LLE H:
55 2022 AEAH FE, 2023 AF 2 BL A T L R AR R 4 I
H % B B8 43 98 2.17% F1 1.65%.

2 VR, 2023 AF 2 BRI T 424 T
FIH, BRI 15.54%, % Bh 25 2%k H 35 50.04 T5
JC(EEL) . FE A0 TR, E0401Gl A T
) %E B 27 W0 . B0402(3 K JF 2R ) B B 40 I
E0403 (CH Al A7 5 % ) WE By 5 35 ZE 0k T2 40
1, E0404 (B 11 FF 2R FE ik BRIE ) ¥E Bh 37 1T, E0405
(B L JF 2R TR ) %5 B 44 300 . E0406( % BER™ 1L ) ¥
B 16 31 . E0407(# L& & 1.7 F1) %t B 730 |
E0409(#™ ¥ T-#2 5 ¥ o1 /3 15 ) W% Bl 38 30l ; 75 &% 4>
Bl2e 5 T R4, E0408( % Rl 5 T /&) % Bl
80 Wi 78R 4 S AR T. T FE451, E0410(78 4
Ak 22 50h 4 R EE) W8 B 20 100 B0411 (R ERIG 42)
el 34 Wi, E0412(F 48R 4 ) Wil 16 1T, E0413
(WoRIG & SR TR ) 58 10 31, E0414(#1 BHif
400 ) % Bl 33 A E0415( %8 U518 5 R AT ) %E Bl
17 3.

2023 4F, SE R B T 432 AR L 4,
Bl % 17.55%, % B 28 9% & 10 29.95 75 o (4 T iil)
(A 4% B2 9% By 19 2 05 4 3k 4 30 H Bk 5 ) 3 Oy
A, BN 9l 20 T3 o0 HLAR G B 430 T AR S
G H 2 R 307 J0) . FE A Il TR A0 A,
E0401 (I T8 ) ¥ B 17 0, E0402(3H < JF %)
BT Bl 45 T . B0403 (il < fif A7 5 B 2% ) ¥E B 10 1005
TE Y T R4, E0404(H™ L 1 R JL Al B ) ¥E B
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6 2023 il 2022 AERLZERAE T LRARIEXT LAY H HE 5 5T B O
Table 6 Statistics of the proposal and award for each tier-2 sub-domain of the E04 Discipline in 2023 and 2022
202345 HIEECE (30 20234 5% Bk (45 202245 K (5 20224 B (950)
— YT (No. of applications in 2023) (No. of awards in 2023) (No. of applications in 2022) (No. of awards in 2022)
ﬁiﬁge:u%f mimE O memn T memn T g WP
domains) l(’ifgnr:tﬁl) (Young Scholar }()i):zr;l) (Young Scholar }()?Oegrzrélll) (Young Scholar }()i)egi:il) (Young Scholar
Program) Program) Program) Program)
E0401 134 87 27 17 127 97 26 23
E0402 260 259 40 45 237 288 32 47
E0403 65 67 5 10 54 64 11 8
E0404 208 231 37 43 181 236 37 42
E0405 267 268 44 50 264 263 45 47
E0406 137 141 16 20 108 100 12 13
E0407 54 51 7 9 62 45 7 10
E0408 528 465 80 82 495 425 80 74
E0409 240 229 38 40 246 228 40 40
E0410 136 133 20 23 118 134 20 24
E0411 220 122 34 22 205 140 34 29
E0412 97 94 16 16 98 87 14 11
E0413 58 61 10 11 60 67 12 10
E0414 213 160 33 28 194 167 34 31
E0415 111 94 17 16 95 98 11 16
it
(Total) 2728 2462 424 432 2544 2439 415 425

43 351 . E0405(#" 11 JF 5% T. 42 ) % B 50 i . E0406
(B e 1) ¥ By 20 151 . E0407(W 1L & & T 7 )
W H 9T . E0409(H ¥ T AR 5 W i 4y B ) ¥ Bh
40 Ti; 75 R 2E 5 T RS, E0408(& k24 5
TR BE B 82 T ; AR 4 5 AR N T TR S,
E041007f 4 W B AL 2% 505 & )7 3 ) B B 23 1 |
E0411(H 8k 1A 4 ) % Bh 22 30 . E0412(F (A4 )8 1R
) BEHh 16 T, BO413CFy K16 4 5 AR TR ) %2 Bl
11 55 . BO414(AF BHE 4 1) B By 28 Tl F1 E0415
(oA PR A ) B2 By 16 T,

ULk, 2023 4 2R T Bh b XI5 H 57 5,
e B AR 13.23%, B¥ B 28 9813 BRI 32.35 T3 TG,
12 RESENZFESNERAHSERNFES

2023 4F 04 “#RHEW T 130 T 75 5 4F Bl 2%
R4 HIEWH, f2 2022 4 /0 4 10, 285 38 AT
W ARERAEF A& R R A A BJF & A& U
B, ILBEE T 10 WAL 5 AR R T H , W)
23 MR 200 J7 UG, BEBER N 7.69%.

2023 4F E04 A BHZ IR B A 5 AR R4 3L 4
5 H i 90 T, %5 2022 4EHE AN 14 3. 283 24 Rk
WA, ARRAER A . 2R AA B R A 223

T 55 43 M2 AN 4 AR B 25 A B 4 200 S BWOPE A, 3
T E R AN AR IS TH 7, B4 2
RS 400 T3 7T, BEEIERR 7.78%.
1.3 ELMAE

2023 4F J E04 24 FBL BT IR % 4w T R gk
o TR S A T T 109 1 550 H H
I, b 2022 4E8 /0 7 100, 2ad 3l RO fCRAEH
A RIS S HERE M S VO, S B T 10 T
AT H, W7 FroR. B8 B2 9% AR5 230 J7 0T,
TEBIE R 9.17%.
14 HMImA

2023 4 FE T AR 5 0OR A BHRE 22350 o 3 Q1R
FERERIA H 56 31, Horf B04 2R} 7 T, 5 243 o i
BB 18, ik R AT RIS 55 S HERESE AT,
130k A 2 PE R 35 %6 By 2 50 B3 % R R
AR H 114 300, H b E04 “# R} 18 3T, 283
TR A2 WOV J5 R4k 2 101, S s B 2
850.5 J1 JC. E04 “# B HIE B A K4 W H 127 I, &
R A RS OO A AR 38 1T, L X A B
RIRBA A . B & A 3 4R 4y
PN B2 I 4 4 0 Sk 19 T, 16 A 3 1, L EE B
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RT 2023 AFREAERNE I H FBIEL

Table 7 Major Program awarded of the E04 Discipline in 2023

¥ it H 44 % WFEHAL
(No.) (Program name) (Institutions)
TRV e PUS AR 2= AU i AL I B R WL B vk HE R

1 (Mechanism and method of permeability enhancement and displacement by hot flue
gas in deep high gassy and hard to extraction coal seams)
R AR R 2R A B 5 AR R U ) P 28 S LI R I ) 3 4 v
2 (Network coupling mechanism and collaborative control method of ferrite material flow
and carbon—oxygen energy flow in steel manufacturing process)
FKIRZIKE L3710 A PRl B AR s e RO 4 5 1 O BRI Y
3 (A fundamental research of developing the natural gas hydrate reservoir by inter-well electric heating
assisted depressurization method)
P i IR IOREEE I SO0 1 S ) 2 ] T Y
4 (Research on key mechanical problems to improve hydraulic fracturing efficiency of
highly deviated wells in ultra-deep reservoirs)
[ AR R TRV IRE NG E s S
(Mechanism of rich-hydrogen and low-carbon smelting in blast furnace and its regulation technology)
B PEREEE & SR AN 220 ] 4 5 W U 22 L UIR B B AL AL
6  (The preparation of new high performance magnesium alloy wires and microstructure control, strengthening
and toughening mechanisms for the high-efficiency wire additive manufacturing)
T 6 A% J5 22 4 14 2E0R RR IR IS AL A ) 1 i i R G A A SC SRR IR LI
7 (Researches on the key basic problems of thermal runaway inhibition of peroxycarboxylic
ester synthesis for inherent safety)
WA B PR T AR K VRS 1 0L S B
8 (Study on the mechanism and control of rock dynamic disasters induced by blasting disturbance under
heterogeneous condition in deep metal mines)
i — T TR AL A Ay TR SRR
9 (Fundamental research on a new generation of in-situ rock strength construction
method for underground engineering)

B R DX S SIB FE SRU (A) FEAR R R 5

(China University of Mining and
Technology)

E NS
(Chongging University)

PR (R AR)
(China University of Petroleum -
East China)

IR (AR
(China University of Petroleum -
Beijing)
bR
(Shanghai University)

b Y =
(Hebei University of Technology)

M a TR
(Nanjing Technology University)

PR R
(Central South University)

BT R4

(Kunming University of Science and
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