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RRERERZFHAIK, BRAREFMLBNY AR, MEZFHERLK
RAMEREF AT FRRE, RREABRZHT BERAKE. HFRENIFHH
GREIMMBEZLFHE, FREAERRE L ERELFZAHAR, RETH
CiteSpace X ot it 28, ETHFEXmE. FEREHF. FEZFARXFH AN
. RPN AR LE S WA 2019 £ 2023 FE N EREEF /A E
KFHRBRETESN, EARBZABAFARIR. AERAB#E.

AW E AR+ B W AT R E CTH CNKID F1 Web of Science #
oA AR E CT A WOS /8 B . H i & B R & LB ] 4 2019 4 1 A £ 2023
F12 A, HEXREEEY 2024 F5 A.

1. ¥F CNKI W E A R iT E 24T

A2 ERRGBIREF T RIR, HEHERRA: SU%= (aE + Y
AR R O RRA KRR+ e+ KB + KRR + AR+
EWIFRE + R+ ER  RA R+ R+ B RR + T B AR
R (EH AR+ RAER A+ R+ R+ VAR RREER
7 2019 4 F 2023 £F; HAFIRIREER AL E N AL AZL” “CSSCl” “CSCD”
FROH T, e RERML. HIRBEEXEAXE G, RELHZFIITEEN
9951 & F AHAT 6 .
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\ . I RAERFFEEREE i
14 1000-7695 HEEERAR o * A
‘ ALK IRAIEE (E
15 1002-6487 %t 5 .
it 5k R 1) A b ] 3+ A F
16 0254-0096 A PHEE# R FEYFAGEFS F I
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FEMIFS; FETL
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1.3 EEFRFEERNM

1R 3B CiteSpace T4 &, LA 2019-2023 4 8] CNKI #(4E Ek F W 6L B
ZFKEBFRAMEER L EHRTHRIT (K2), HF 28 5T%HIEEZ BT & X ¥k
BEELBEU L,

%= 2 ENgEREFTMRIEELLESIT (2019-2023)

RFFXHTRXEKE x (B A% 4
x>20 7 1. 82%
10<x<20 19 4. 94%
5<x<10 58 15. 06%
x<5 301 78. 18%

F 48], CNKT £k 98 JE di 5k B9 88 VR 48 0% £ AL 2 A% 0 3 1) & SCAL AR 359t 389
Mo TR Z X ERNFRAAME S & oAk 3 Fios, HFH 9 AMNEHZQ
A XERT50H, RAARNBARFEFEEES¥R (1235) . ¥H
MElAx (102 %) . PEEAREHARRARLE (93 F) . FEAHEHE
TFRAER (88 F) . Pl AAFEIFRTITEFIR (84 B) . FEMAF
PR EAF S RIEATH (61 %) . WIA¥BEAIEFRK (61 F) . EWE
BHRAARAE (56 F) . FBHFEARAEBRER LR E (AL E N KF)
(52 &) &
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%= 3 ERRREFMRINMEELLESIT (2019-2023)

AEFXHHABXEE x (B) M E B
x>50 9 2.31%
20<<x<50 53 13. 62%
10<x<20 56 14. 40%
5<<x<10 86 22.11%
x<5 185 47. 56%
1.4 HARHK

X+ CNKI g | 5y 9951 & #F 6 Xk e #H AT AL (L AL #E 5 5 A\ CiteSpace.
WRREBEE R 20194 1 AE 2023 % 12 A, BHEWHE N 145, KB A#EH
AATHIE (k4 TR o EXRERF QWS MR K XBEEAARE,
OO MR R KBTI E B KT AR B R R R B BT R R R T
RITRE. AREARBRA B ETERA Y. XBHAF QU 2E & X7
BEEMENAZ BT, FOEBARERBRIZEATREARTONEEZRLE, L
OM>01 0, ZARENEELERG. YRIEQNTEHMN™ETE, REk

BHMH =3, FO0M>0.03 By X1 EATHTF, WEZEAM T I ERZ
8
* 4 BRREREFHREMXEIRS s 0B X #iAgit

FE | X#HE | Bk | P08 | £ | F5 | XBE | A% | Rok | £R
1 BREHK | 529 | 0.17 | 2019 | o1 | FARWA | 99 | 0.05 | 2019
2 BLUR# A | 162 | 0.11 [ 2019 | 922 | & %4 | 8 | 0.05 | 2019
3 ¥ 144 | 0.11 | 2019 | 93 AAA 68 0.05 | 2019
4 B HE 136 | 0.11 | 2019 | 24 | &%3iE4T | 36 0.05 | 2019
5 P EZE | 180 | 0.09 [2019 | 95 | HA#HF | 65 0.04 | 2019
6 St xE | 131 | 0.09 [2019 | 96 | ®IHAE | 61 0.04 | 2019
7 7 /B R 82 0.08 | 2019 | 97 £ 58 0.04 | 2019
8 BeURW % | 132 | 0.07 | 2019 | 98 B 39 0.04 | 2019
9 BeURLEAM | 95 | 0.07 | 2019 | 99 | ZWFWE | 164 | 0.03 | 2019
10 | TREWHE | 85 0.07 | 2019 | 30 - 107 | 0.03 | 2019
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11 B T 74 | 0.07 |2019 | 31 | &ur#K | 105 | 0.03 | 2019
12 (g3 36 0.07 [2020 | 32 | &ML | 91 0.03 | 2019
13 B o Ao 478 | 0.06 | 2021 | 33 | HAAHF | 69 0.03 | 2019
14 | FEEZAS | 9% 0.06 | 2019 | 34 | WH¥ER | 52 0.03 | 2019
15 | |KB®Z% | 76 | 0.06 |2019 | 35 Nz 48 | 0.03 | 2019
16 fE IR 72 0.06 | 2019 | 36 =0 48 0.03 | 2019
17 | EVEREE | 59 | 0.06 |2019 | 37 Z g 40 | 0.03 | 2019
18 By 34 I 306 | 0.05 |2021| 38 | ZwazE | 40 0.03 | 2019
19 BEURZLE | 127 | 0.05 | 2019 | 39 | HEZuwx | 38 0.03 | 2022
00 | B | 101 | 0.05 | 2019
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M MT+08:

CNKI: c 1Usersm1|ss !'lDesktoptCNKndala
Timespan: 2018-2023 (Slice Length=1)
Selection Criteria: g-index (k=25), LRF=3.0, LIN=10, LBY=5, e=1.0
Network: N=467, E=2745 (Density=0.0252)
Largest 1 CCs: 459 (98%)

MNodes Labeled: 1.0%

Pruning: None

Madularity Q=0.4341

Weighted Mean Silhouette $=0.8175
Harmonic Mean(Q, 5)=0.56T1

Excluded:

o .. #3 m‘%&t. :.

MERE

as
Citeapace
- .

[ 3 ERREREFMRKRINRLEE



%R R IB KRR 2024 T 61y

, v B.3.R1 Advanced
Mahﬂ 2024, 3:38 MT+08:00
L= mmm“. mmuum

=30, LIN=10, LBY=5, 4=1.0

Q=0.4341
n snmms—u 8175
Hnrmnre Mean(Q. 51=0.567
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ExREIFAREEE (B 3) +, £H 467 MF A, 2745 554, NEFTEH
0.0115, Modularty Q ¥ 4 0.4341 (A FTIEFEME 0.3) , HHAEIEAMELHER
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*9 “HRE” BETHI3SMNEAN

Z AR RH B AR B

KRS 8 A AR IR A BT
B AR A
XH A A T8 14 AT N BB RE A
B 5 AT
B A F A
U3 e AUl
FB" EAREEE AL
OECD fit 4 A ;

HilA 6 AR A
JE WL RE IR ;
A -REIR-AR B (W-E-F) R 4t
FrAE L R 4
a AT B AR R R I

B LT 9

#HA HF A

1.5 RUH#EH

Top 20 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2019 - 2023
gk 2019 6.17 2019 2020 pp
mES 2019 554 2019 2020
EfSSR 2019 450 2019 2020

i 2019 42 2019 2020 o
sk 2019 42 2019 2020 o
[iEE 2019 405 2019 2020 g

AER 2019 394 2019 2020
i 2019 382 2019 2020
FRIFP 2019 3.82 2019 2020
SEEE 2019 364 2019 2021
I TR 2019 3.5 2019 2020 e
FEFR 2019 341 2019 2020
FAlEEE 2019 334 2019 2020
FapElE 2020 4.64 2020 2021
HE® 2020 298 2020 2021
B2 2020 208 2020 2021
L 2020 2.86 2020 2021
o 2021 2107 2021 2023
FEEF 2021 297 2021 2023
Pl 2021 2.74 2021 2023

1

B 5 EREEREFFR R BIAREE
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AR R I A SRR E AT RS, REE N IR A 5 R R
iR, HTRF LA RGBT H. RAARE (Burst Term) 24 MU %
BER TR K, RIS E A UL, FUR I F 5 5 AR A A
Kk RR A A, k)R O K b ey X R AR
R, RAFRASHEMAMAEELS . RAXBARKT £ 00 2% A
FIRR BRI, £ — MR — BB LA, BT ¥FE TR SFR
FEL R AR B RARE T BT X IR B A K
W, AT E-FRKARENRARE, AHXRATUTES,

BRESHERE, MEXRF 20 MRIA R4 E, wE 5 Hr, 2020-2021 4
o S L K A AR KA. WAL, T 2021-2023 4 [ 89 % T K
WRHEM. REEF. HRLE.

R R R T A R R R R KRR R T A, B RO
=E8

2. &F WOs &L By E R A L it B AT

ME K, RIRAFOEEAT K ZLEBF. RANAML, GEF K5 E "4
WExEm L, BERARARREEREA, HAETHEHXEMZOHF R RR
E T, RER X 2019-2023 4 8] E T & 20 7 # AT 5 R R (Top paper)
HTHRMEGRIEHE SRR

WELEFWOS Z0E, HEKZEA: (TS=(energy OR tidal energy OR raw
coal OR crude oil OR natural OR nuclear energy OR wind energy OR geothermal
energy OR biomass energy OR renewable energy)) AND TS=(economy OR
production OR circulation OR distribution OR consumption); % >CHf |8 1&
A 2019—2023 45 XCEREA R E 4 Article. Review Article, 3T xfte &
& RHATIRA X E XE F %, F %% Top paper (Highly Cited Papers. Hot
Papers) , & E o AT HAE N & #5111 5 6800 & .

15
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2.1 F EX#E
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6 2019-2023 FEPFREERZ FHREESWS I XEESIT

E 6 7% 7 2019-2023 FE T EL S EHA RN EHE & XEE L H .
2019 £ 2022 F o, ZE A AN BRI B XK EEN hE KBS, CEKE,
ARk e K TERARRERAGELFEHBINARFEZFHFEZ TN A
I,

2.2 EERIFHT

2019-2023 4 18], AEIRE AT 7000 & 45| U 9 SRR EA T o+, X EHE
4 B0 AL HR T An I 7 BTOR o 5 BT A AL B9 HA T 4 A & RESOURCES POLICY(295
%), JOURNAL OF CLEANER PRODUCTION (235 % ), RENEWABLE &
SUSTAINABLE ENERGY REVIEWS (195 %), INTERNATIONAL JOURNAL OF
HYDROGEN ENERGY (190 %), NATURE COMMUNICATIONS (155 ).
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HRART 24 3 BT HAT SCROR B A AR
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& = < S & & >
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« S SN ng O
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3 & & & 2
\X\V‘ ,\\0 2 «V‘&
& o ‘(’,é
o & S
= & Oﬁt
Ny @
N _‘\\
&
7 HEERHIAKIFEERT St

2.3 XA FHRAM

2019-2023 4, WOS #Z & R T 8y fEIR G wF = ALAT 5 8 9 51 b X R X
FHit 389 fr, BRI NEHEEHTI I XHEL A AT (K100 KI, H 65.55%.
71T 255 (LA 5T A R B3t 5 R 12U A 518 XU B . & Adebayo, Tomiwa
Sunday (EEMFIKRAF) AXHKERSL, £H 66 H.

A, WOS Z/% B R REVR 22 5 £ FUA 90 & A T | LA 3541 282 A, At
AN EHTIIS XK EHTRU, FFE W TR EEI B XEELFER
Wk 11 froc. E#F, FEFF¥E (Chinese Acad Sci) HWEHII B XK EHR £,
H11 261 B; BHEI L XHEHES 24 HEE T A¥ (Beijing Inst Technol),
=i 186 B EE A% (Tsinghua Univ) bL 164 B & 5l ib XL E S = fr, 43K
HLW 10 LA RN ERE E4E 8 L. TN, REEGIERSF FH iR
T R AT 2R HAL,
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10 ERgEREFTMRIEBZELAXESIT (2019-2023)

RSN XH T X B E x A¥K i b

x<5 & 255 65. 55%
5<x<10 & 75 19. 28%
10<x<15 & 22 5. 66%
15<x<20 & 6 1. 54%
20<x<25 & 8 2. 06%
25<x<30 & 11 2. 83%

>30 & 12 3. 08%

= 11 EfREREFMRNMBWELESLIT (2019-2023)

ML 4 AXEKE
Chinese Acad Sci 261
Beijing Inst Technol 186
Tsinghua Univ 164
Univ Chinese Acad Sci 117
Jiangsu Univ 100
ILMA Univ 96
Qingdao Univ 90
Cyprus Int Univ 89
Chongqing Univ 88
Dalian Univ Technol 80

2.4 FRHAK

HANRAEER—AHEBEA, ARNERAN, REATRLH—HBX
Fr i BBt 58 1) AR o % R ot AR B B R g 1A A & R A B L A R KR X — A
RAAIRH A £/, A A CiteSpace HAFHY “LLR M BMA T &7 & Hl X4
WEREREE (EH8 T UEREELFIRMERFREAR (K12) .

* 12 EfrgEiR MR eimxinsg s 0B XEiRgit

R R % | 0 | FF O E X BAOR | F4R
CO; emissions 979 2019 1 future 0.07 2019
economic growth 815 2019 9 transformation 0.07 2020
renewable energy 616 2019 3 environmental impacts 0.05 2020
energy consumption 585 2019 4 clean energy 0.05 2019
impact 547 2019 5 barriers 0.05 2021

18




2 BB R R 2024 F#H 6 1
6 consumption 528 2019 6 degradation 0.05 2019
7 financial development 422 2019 7 CO; emissions 0.04 2019
I carbon emissions 369 2019 I urbanization 0.04 2019
9 performance 361 2019 9 hydrogen production 0.04 2019
10 | growth 342 2019 | 10 | fuelcell 0.04 2020
11 | energy 341 2019 | 11 | hydrogen storage 0.04 2020
12 | environmental kuznets curve 262 2019 12 | circular economy 0.04 2019
13 | empirical evidence 227 2019 | 13 | bigdata 0.04 2021
14 | china 220 2019 | 14 | security 0.04 2019
15 | model 218 2019 | 15 | economic growth 0.03 2019
e cointegration 210 | 2019 | 1 | CMvironmentalkuznets 0.03 | 2019
curve
17 | urbanization 202 2019 | 17 | consumption 0.03 2019
18 | water 196 2019 18 | energy consumption 0.03 2019
19 | foreign direct investment 184 2019 | 19 | drivers 0.03 2020
20 | panel data 184 2019 | 20 | industrial structure 0.03 2019
21 | efficiency 183 2019 | 21 | abundance 0.03 2019
. multi-objective

22 | renewable energy consumption 180 2019 | 22 optimization 0.03 2021
23 | carbon dioxide emissions 179 2019 | 23 | construction 0.03 2019
24 | nexus 171 2019 | 24 | market 0.03 2020
25 | co2 emissions 979 2019 | 25 | artificial neural network 0.03 2021

2019 | 26 | acid 0.03 2021
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CiteSpace, v. 6.3.R1 B-l-hltl Mvanced

June 4, 2024, 3:27:45 PM GMT+08:00

WoS: C:\Users\Miss. l\neskm\mﬁﬁsﬁwcsmata
Timespan: 2019-2023 (Slice Length=1

Selection Criteria: g-index (k=25), LRF=3.0, L/N=10, LBY=5, e=1.0
Network: N=660, E=4184 (Density=0.0182)

Largest 1 CCs: 654 (99%,

Nodes Labeled: 1.0%

Pruning: None

Modularity Q=0.5566

Weighted Mean Silhouette S=0.8032

Harmonic Mean(Q, S)=0.6576

Excluded
#2 e;enom:chpm i’ i
#6 biosynthesis -
Ll
" ;
w

&l 8 EFREEREFMRKRINRLENE
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CiteSpace, v_8.3.R1 [B4-bit) Advanced

June 4, 2024, 32745 M GMT+08 00

WoS: C\Users\hiss. BiDes top\it lﬂwwosum
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mn NeBG0, Exd 184 |
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4 Labeled: 1.0%
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o i MeariG, SPO8576 -~ .
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MR BRI R KBNS A TS B RF, BHR%E Q f (Modularity: Q) 7 0.5566,
F#% B (Mean Silhouette) # 0.8032, W # #EHEAEWTE A, AR
REMFELZE., wE 8 fx, 2019-2023 FH, HELZFERARHAEEA
HHEHO FEHRZF (circular economy) . #1 X/ (/EF) (photocatalysis).
#2 £ ¥ K (economic growth) . #3 BE3 (energy efficiency) . #4 & 1%
% (green bonds) . #5 £ % 4-#7 (task analysis) f1#6 4 # 4 & (biosynthesis)
tARK,

KI13-F 194 A EAEINFIHT ERREA WA XGAAH#E, B
B QA T MR A TR KF W AT X 8w Ok BB B 8] A

Fz 13 “PBIFLZSF (circular economy) ” BETEHxiEin

x4 K A3
optimization (L) 158 0.01
machine learning (L& % 3]) 36 0. 02
green hydrogen (£&) 19 0.01
multi-objective optimization (% HAr ) 18 0.03
fuel O#AFH) 16 0.01
renewable energy sources (7] B 4 gEJR) 16 0.01
thermodynamic analysis I\ A2 4-#71) 16 0.01
exergy (A ARE) 12 0
wind energy (R EE) 7 0.01
gasification (A4) 6 0

F 14 “SiEW (WEA) (photocatalysis) ” BETEIMxiEid

4 MK LN 2
water (7K35) 196 0.02
hydrogen production (#|&) 166 0. 04
hydrogen evolution reaction (#7& JR ) 42 0
oxygen reduction (&L &) 34 0
fabrication (%) 32 0.02
highly efficient (EZ) 27 0.01
acid (#&) 16 0.03
density functional theory (%% E iz HEit) 15 0.01
water splitting (K4-48) 15 0
s—scheme heterojunction (s— 7 EF %) 12 0
oxygen evolution (#74) 10 0
hydrogen energy (& #E) 9 0
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Tz 15 “KiFtEHK (economic growth) 7 BETEINEEER

4 MK LN 2
C02 emissions (& MBHH 979 0. 04
economic growth (Z#F#K) 815 0.03
renewable energy (7] F 4 BEJF) 616 0.01
unit root (EALAR) 66 0.01
carbon neutrality (B 9 f7) 66 0.01
regression ([E ) 64 0.01
institutional quality (#|ERE) 61 0.01
green innovation (£%®& fl#7) 52 0
inference (##) 16 0.01
corruption (&%) 14 0
financial globalization (4@ 4 Zk) 7 0

T 16 “BE% (energy efficiency) ” BETEINKHEIA

KR FH WG
efficiency (%) 183 0.01
climate change (RMEZAL) 162 0. 01
green finance (% 4 &%) 82 0
environmental regulation (FF3IEEHM) 47 0.01
information ({3 &) 40 0.01
level (#778) ) 0.01
digital economy (FFZ%) 24 0
total factor productivity (&2ZE &4 FX) 17 0
environmental policy (PFEE F) 16 0.01
finance (%4 6 0.01

£ 17 “REfRZF (green bonds) ” BIETEINK A

* 4 A LN 2
clean energy (VEVEEEIRE) 37 0. 05
dependence ({K %) 30 0.01
crude oil (JE i) 27 0.01
security (IE#) 25 0. 04
economic policy uncertainty (£ ¥ B % 09 8 = %) 25 0.01
green bonds (£k&f75) 14 0
panels (EHR) 13 0.01
openness (FFAKIE) 10 0.02
natural resource rent ( H4AKIEMAL) 8 0
economic recovery (£ ¥FE 7) 6 0

23




F RO B KRR 2024 F# 61}

=18 “{E59th (task analysis) 7 BETEINXHEIA

AR Ak b
design (i%it) 145 0. 02
internet (EEX) 43 0.01
task analysis (f£%-447) 40 0. 02
networks (%) 33 0.01
resource management (KIREEHE) 26 0
computational modeling (it&H ZE ) 20 0.01
artificial intelligence (AT % &E) 15 0
cloud computing (=1t%) 12 0
data models (FIEHEA) 7 0
mobile edge computing (#% 3z it &) 0
industrial (T MFEy) 0

#=19 “A¥Em (biosynthesis) 7 BATEIMEEIT

KR HHK LN 3
expression (&) 12 0.02
heavy metals (E4 &) 9 0.02
escherichia coli (KMAF®H) 8 0
antimicrobial activity (FLE V&) 0

18058 80 RAR ST 0TI B I AT, IR A

P E TR g B O <01, XWAESMK., ST REIRE G X A R =

A L HEAL

ST, KEFRARTUTEESE, Ei7 282 R URE A A E IR 6

TR R 5 T A R B
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2.5 B # R

Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2019 - 2023
carbon dioxide emissions 2019 10.12 2019 2020
graphene 2019 953 2019 2020
electricity consumption 2019 738 2019 202] e
temperature 2019 6.96 2019 2020
carbon dioxide 2019 6.84 2019 2020
energy conversion 2019 5.19 2019 2020
electrodes 2019 5.13 2019 2020
circulation 2019 4.67 2019 2020 .
computation offloading 2019 4.67 2019 2020 .
catalysts 2019 433 2019 2020
panel cointegration 2019 3.87 2019 2020
prediction 2019 382 2019 202] .
active sites 2019 3E1 2019 202] .
gene expression 2019 373 2019 200 e
methane 2019 373 2019 2020 .
nanocomposites 2019 3.54 2019 202]
charge separation 2019 3.54 2019 202]
electrochemical reduction 2019 335 2019 200
high performance 2020 5.16 2020 2021
degradation evidence 2020 4.06 2020 2021 &
nanocrystals 2020 4.06 2020 2021 e
kinetics 2020 4.06 2020 2021 .
porous carbon 2020 3.69 2020 2021
perspective 2021 4.1 2021 2023 S—
stirpat model 2021 4.1 2021 2023 ——

10 EFREEREFMR K BIAREE

BEBESHEE, ARELRE 25 N KRA X210 (WwE 10 Fir) . £,
2020-2021 FHIR P R #1E AF “RHEKH (high performance) ” “FiRiE
#& (degradation evidence) ” “#1K f& & (nanocrystal) ” “3lj /1 % (kinetics)”
“% 3.8 (porous carbon) ” , 2021-2023 4F Ay B X x4 172 “H K.
A% (perspective) ” “stirpat & (stirpat model) ” .

ETRY AL EREENESERT, LRI B AERAZARFEE
BERIEHIRR R T7
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M F X BK TR 1%

RER & 3F

A A FFEARX TV SEeE B RARTRRERNBEF R —FTHLD
5 e A R BT AT

B #F REH, PEZ

Mo B AR AFFNET mFRETREE S FRA VAT RHAF
B 5 A

KX HFE: 2024.03. 15

B B IVZesfRREAMREHRRTER. LI WK BERNEE

2, ET IV REHANEARTBE, AONEEARRZL, RREHEAE

BAn i PR EE AR BB AR, AT IR AL M X Tk 4 66, 4% AL 4 ot BT IR R B ALEE,

FURGARE—FAE AR, TRFLSHEEEY, FRFFAHRX TV FEHE

A 1 Ft 0T I8 B By S PR AE R B R R AL, BE R R R 2004-2021 S HE, T

W AR H S, BELAET BT EBRAE ], (8 LR TT B B AR K A T B AN

TV AESKERI, RETDERIGTRA, EERUNTDEF; T aREMH#

A, AT RBEHREREA, EREBGTRMETEE; Tl EmSmiEE, R

FARBRNE N ERENE RN, BTV AFEMAER A EGEREAL

AE & 1E IR T BRI E] #E K

X 48 ) FFRAMK, TV e R,; Bm s

B A MR 55k 2023, (12)

XE

https://kns. cnki. net/kems2/article/abstract?v=6R1cORkFSIShXVkcdSph2zD

146yF0ctsQEM1XBswG jidYhdSE1-dBCMolrMiaRdarcoleA2 jebZiefOU3V6g8yZktLGi

apEpwGkV1LpgOtkBul6eNC2MrVz1T2 jyhD7aA jb9LTIyLdo—aYdF3gS2g==&uniplatf

orm=NZKPT&language=CHS

A A& RAREYEESENERARZRESN ARG LMK
B #: ABE, &K, KEL'
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https://kns.cnki.net/kcms2/article/abstract?v=6RlcORkFSJShXVkcdSph2zD146yF0ctsQEM1XBswGjidYhdSEl-dBCMolrMiaRdarcoIeA2jebZiefOU3V6g8yZktLGiapEpwGkV1LpqOtkBu16cNC2MrVz1T2jyhD7aAjb9LTIyLdo--aYdF3gS2g==&uniplatform=NZKPT&language=CHS

F RSB R 2024 % 6 17

M e LFERAEEHRTRELH, 2. PEAHERBRS A, 3.
FEA AR AL A TR R R R
R XHFE: 2023.11. 28
i %-%F@%B%?@Mﬁ%ﬁ%%%ﬁ%%&%,Kﬁ#& & JE 7 A
KA ﬁ ARBEET AT ARG, NEESSENEA LA ZRHE L
ﬁk% WIT R, B ONE \i%ﬁﬁ\ﬁﬁ%#&éFﬁ,%ﬁ%,%
é@ﬁ@%BA SEFEIFTRER, ARTEFENE AR R R EEERE,
LHERK. REFAHERE., 2R ETFNHANTFE. FET ’%%%ﬂ
R . RE SR A GER, % ZHHETERERERITH, B AN
BEA&, AAMFERIK. REME, #RRE. BHESWEFFE. 5RER
s AEHRRR. BEANE. WANERAEFAEEFE LR A LW FUFEZE
Tl A MAEMREERN e AR FERCRENE A, RET & ETEARHE
TR AN RBENF: (DRUCEMBFAT, AREEAENHZE R (2)
BAZHE., KAFER, MRA, BRE., KEE. BEEZWTARARE, £
BEFTE; QMARAAEHFFIERERTIRIZAH, THAREERE
A (D RIFEFNF R, TEFTHHAFZTER. 4 M RBEFRARERHET
FEREAEHEWNEE. MeERNREWHEL, IR ATE ENZ LA
R TR o
X # O HMARE ERERETAN G EFERNESWAEAR
BRX WA Bz i, 2023, 45(06)
X FEEEE:
https://kns. cnki. net/kcms2/article/abstract?v=6R1cORKFSIRprc0JpHZOTOK
iToolRSE1SatakS5Ic¢7jLCqCql7 mZeQO5M2MLuSuCYz8d50onx2z8k4vMS8PERILh—T jKM
grZUfrNUkiiAx jSk2 NXodax—Dziupi70gOh ShkSRwnmrgMpVD26Bn2Bw==&uniplatf
orm=NZKPT&language=CHS

Title:

Hydrogen production through renewable and non-renewable energy processes and their impact
on climate change

Author:

Muhammad Amin !, Hamad Hussain Shah?, Anaiz Gul Fareed 3, Wasim Ullah Khan?*,
Eunhyea Chung!-’, Adeel Zia®, Zia Ur Rahman Farooqi®, Chaehyeon Lee !

Institution:
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https://kns.cnki.net/kcms2/article/abstract?v=6RlcORkFSJRprc0JpHZ0T0KiToo1RSElSatakS5Ic7jLCqCqI7_mZeQO5M2MLuSuCYz8d5onx2z8k4vM8PER9Lh-TjKMgrZUfrNUkiiAxjSk2_NXodax-Dziupi7OgOh_ShkSRwnmrqMpVD26Bn2Bw==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=6RlcORkFSJRprc0JpHZ0T0KiToo1RSElSatakS5Ic7jLCqCqI7_mZeQO5M2MLuSuCYz8d5onx2z8k4vM8PER9Lh-TjKMgrZUfrNUkiiAxjSk2_NXodax-Dziupi7OgOh_ShkSRwnmrqMpVD26Bn2Bw==&uniplatform=NZKPT&language=CHS
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1. Seoul Natl Univ, Dept Energy Syst Engn, Seoul, South Korea

2. Univ Sannio, Dept Engn, Piazza Roma 21, I-82100 Benevento, Italy

3. Univ Karachi UOK, Dept Petr Technol, Karachi, Pakistan

4. King Fahd Univ Petr & Minerals, Res Inst, Interdisciplinary Res Ctr Refining &
Adv Chem, Dhahran 31261, Saudi Arabia

5. Shanghai Jiao Tong Univ, Sch Chem & Chem Engn, Shanghai, Peoples R China

6. Univ Aberdeen, Inst Biol & Environm Sci, Sch Biol Sci, Aberdeen, Scotland

7. Dept Energy Resources Engn, Seoul 08826, South Korea

Indicator:

Published in 2022

170 Citations

Highly Cited Paper

Abstract:

The urbanization and increase in the human population has significantly influenced
the global energy demands. The utilization of non-renewable fossil fuel-based energy
infra-structure involves air pollution, global warming due to CO2 emissions,
greenhouse gas emissions, acid rains, diminishing energy resources, and
environmental degradation leading to climate change due to global warming. These
factors demand the exploration of alternative energy sources based on renewable
sources. Hydrogen, an efficient energy carrier, has emerged as an alternative fuel to
meet energy demands and green hydrogen production with zero carbon emission has
gained scientific attraction in recent years. This review is focused on the production of
hydrogen from renewable sources such as biomass, solar, wind, geothermal, and algae
and conventional non-renewable sources including natural gas, coal, nuclear and
thermochemical processes. Moreover, the cost analysis for hydrogen production from
each source of energy is discussed. Finally, the impact of these hydrogen production
processes on the environment and their implications are summarized.(c) 2022
Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.
Keywords:

Hydrogen; Non-renewable; Renewable; Environment; Cost

Source:

INTERNATIONAL JOURNAL OF HYDROGEN ENERGY

Volume:47 Issue:77 Page:33112-33134 DOI:10.1016/j.ijhydene.2022.07.172

Link:
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https://webofscience.clarivate.cn/wos/woscc/full-record/ WOS:000870198300006

Title:

The determinants of renewable energy sources for the fueling of green and sustainable
economy

Author:

Jin Zhao!, Ataul Karim Patwary?, Abdul Qayyum *, Majed Alharthi 4, Furrukh Bashir>,
Muhammad Mohsin ¢, Imran Hanif 7, Qaiser Abbas 8

Institution:

1. Shanghai Lixin Univ Accounting & Finance, Sch Finance, Shanghai, Peoples R
China

2. Univ Malaysia Kelantan, Fac Hospitality Tourism & Wellness, Pengkalan Chepa
16100, Malaysia

3. Bahria Univ Islamabad, Bahria Business Sch, Islamabad, Pakistan

4. King Abdulaziz Univ, Coll Business, Finance Dept, POB 344, Rabigh 21911,
Saudi Arabia

5. Bahauddin Zakariya Univ, Sch Econ, Multan, Pakistan

6. Jiangsu Univ, Sch Finance & Econ, Zhenjiang 212013, Jiangsu, Peoples R China

7. Govt Coll Univ Lahore, Dept Econ, Lahore, Pakistan

8. Ghazi Univ, Dept Econ, Dg Khan, Pakistan

Indicator:

Published in 2022

108 Citations

Highly Cited Paper

Abstract:

This study seeks to evaluate potential solutions to Pakistan's energy shortages based
on a renewable green hydrogen source provided by geothermal, wind, biomass, and
solar energy. To this end, the application of multi-Criteria Decision Analysis (MCDA)
and the Fuzzy-analytical hierarchical process was tested on four primary criteria:

social acceptance, economic, commercialization, and environmental. The Data
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Envelopment Analysis (DEA) is used to analyze the development of hydrogen energy
using existing renewable sources under the set parameters. Based on results from the
fuzzy-led DEA study, the efficiency of wind energy sources is best adapted to produce
hydrogen energy for all four criteria in Pakistan. The DEA-led analysis also deems
wind energy to be Pakistan's effective source of hydrogen energy. In other words, to
produce hydrogen energy, the findings revealed the best optimal rank 1.00 for wind
energy, second highest score 0.97 for biomass, third rank for solar energy with a score
of 0.75, and geothermal ranked at last position with a score of 0.662. The findings
emphasize that the development of wind energy projects will help to fulfill local
energy requirements and minimize fossil energy usage. This study can assist
policymakers design fact-based initiatives in their particular regions of hydrogen
energy. (c) 2021 Elsevier Ltd. All rights reserved.

Keywords:

Renewable energy; Pakistan; DEA; Fuzzy-AHP; Green hydrogen production (GHP)
Source:

ENERGY

Volume 238, DOI: 10.1016/j.energy.2021.122029

Link:

https://webofscience.clarivate.cn/wos/woscc/full-record/ WOS:000709702200002
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