JBNU Library
FHI'E =4 AL S Report
No. 20 [2024. 6. 3.]

Supercapacitors:
Capacitance;
Graphene




JBNU Library F£H|¥ 9131 5%F Report No.20

4

Supercapacitors: Capacitance: Graphene

INDEX

- oM9l200 b e 4
- A9l 200K BupohE 000 e 5
- ONRI20MRE 6
- dEcistm A9 200 My 0 7
- U A9 20% MRE 0 oo 8
i — 9
- =ooietxE 000 10

[%2)
©
(=
(&)
L
=
e
(6)
fud
@©
()
0
()
o




JBNU Library &X|H ¢131 S Report No.20

RS EE=C10 Supercapacitors; Capacitance; Graphene

Report 72
= JBNU Library FX|¥ 91158k Report 2MH2 Scopus? |2t 17140t £2M4Q1 SciVal H|0| &
J1E0=E AP E (FMI|E 12024, 5.29.) % HAMA(ZHY), ZMAE AHo| wat AP gatd 4 U
= Report 3A|: Supercapacitors; Capacitance; Graphene TC.360
= Ol AL Z2O0F MAMA pi=t 8l ILH FQ CtishEo| At Bl R E Sot Mt oig npet
= 2A4HL(:2018~2023H Scopus =2 T 200l STHE =2 32,8198 Ci4
= S HLE20R0|AM Ae| 5070 sHA 27 = Supercapacitors, Asymmetric Supercapacitor, Carbon
Nanofiber [12] 1] 50|04 Materials Science(56.2%) £0F0| A Q1710+ DH&F 2Herst 1 Chemical

Engineering, Engineering(41.5%) £ 0F0{| A H|==51A| 91510} O| 2 {EI[ D &2

Layered Semiconductor
Hydrothermal Synthesis  Aerogels

Transition Metal Oxide Nanowire Capacitor Vanadium Compounds
Cobalt Compounds Symmetric Supercapacitor _Metal—Drgs_mic Framew_ork
- Redox Process Metal Oxide Potassium Hydroxide
Polyaniline Electrochemical PFOpEFt}’ Layered Double Hydroxides
Supercapacitors Performance Reduced Graphene Oxide
| Hybrid Supercapacitor Energy Density Capac|tance Graphene
Cyclic Voltammetry Hybrid Material Carbon Fiber Nanocomposites

Supercapacitor Material Carbon Nanofiber Cobalt(11, 1) Oxide
Nanofiber Hematite Nanos

Pore Size  Activated Carbon heet e
whates SUpPETeapacitors
Potassium . .
Manganese Oxide . Density R

Asymmetric Supercapacitor

Porous Carbon Electrospinning  NNanorod
Carbon Nanotube Supercapacitor Electrodeposition
Conducting Polymer  Polypyrrole Mesoporous Material

Nickel Compounds
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Other Physies and Astronomy (18.9%)
Environmental Science (15.5%)

E 23.4%
nergy ( ) Chemistry (45.7%)

Engineering (41.5%)

Chemical Engineering (41.5%)

Materials Science (56.2%)
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M| B
ARl 2071 =7}t

= X2 62t ST G200 A JHR Ofe =22 Z=Tst D Q)
ot=(3,096M)=2 2, ot=2 39| =&Y
- 012 4 7|1F: £3(510,5952]), 21=(100,808%]), 0|=(98,888%]), $t=(91,2423]) &
- FWCI(ACHA T[QI8X|4) 2|&: S 3(2.68), A2HEL2(2.60), O|FE(2.59) 0]0{ 42| 2071 =2t
= A0t 1202 NSt 199 20t RF M| WRECH =S

rr

=7t= 5=(17,425H), 21=(5,006H),

rot

A

> H1: TC.360 20F =2 5= o2l 2090 =2t
=78 =z ((H)! 23]4(2) FWCI AL 5
1 China 17,425 488,244 1.89 510,595
2 India 5,006 116,846 1.60 100,808
3 South Korea 3,096 101,690 2.05 91,242
4 United States 2,426 94,112 2.13 98,888
5 Saudi Arabia 1,205 31,472 2.41 30,350
6 Iran 1,022 48,823 1.79 25,933
7 Australia 946 44,328 2.68 46,080
8  Pakistan 844 18,895 2.41 19,759
9 United Kingdom 707 26,504 2.04 24,645
10  Taiwan 705 21,661 1.61 15,816
11 Japan 684 28,540 2.26 22,234
12 Germany 622 25,997 1.95 21,769
13 Egypt 513 17,835 2.59 15,220
14  Malaysia 476 17,900 1.64 10,347
15 Canada 471 15,447 1.82 13,285
16 Turkey 461 14,470 1.76 9,016
17  France 437 19,664 1.74 13,107
- 18  Spain 417 24,432 1.64 12,510
g 19  Russian Federation 408 12,481 0.77 3,531
% 20  Singapore 404 16,444 2.60 21,111
g 2000 =7t HH 1,914 59,289 1.97 55,312
O
(a2
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&2l 2071 ZLHCist

= oY PLZ0F = o2l 2071 CHStO| A FHTHS W (456T), S=CSt(312H), HSCHSH L (265H),
ATHe(237H) &L 2 A0t 2hdstn, MELH= 32, FEAHHUES 12 =&Y

= 4 21&E TMA 1002171 FAIRAY X Ceto 2 =24 123H0|0{, ZLH 1
= 2X(456H)0| 4 2 £F0= 2|2t A7 ZX0| R0
|&: =00 (2.80), PIMIEHS(2.62), Fe|thstn(2.57)2, = o9l 2074

J
st 25 MATFEC B 52 £F

I
-
=
=)

HUA TQIZX|)

> H2:TC.360 20 =2 A AFQ| 207} LY CHEH

sty =z (M) =23|x@E)  Fwd AL &
1 Yeungnam University 456 11,253 2.42 10,165
2 Dongguk University 312 10,283 2.10 8,982
3 Jeonbuk National University 265 8,679 2.80 10,932
4 Pusan National University 237 7,601 2.07 7,853
5 Chonnam National University 189 6,599 1.85 6,155
6 Kyung Hee University 175 6,721 2.57 7,147
7 Korea University 155 6,511 1.74 4,229
8 Sungkyunkwan University 142 4,996 2.22 5,262
9 Hanyang University 137 5,517 1.94 5,162
10 Yonsei University 133 4922 2.62 4,875
11 Seoul National University 119 4,978 1.87 4,269
12 Inha University 102 4,065 2.1 3,176
13 Sejong University 94 2,554 2.54 2,939
14 Chungnam National University 92 2,900 1.70 1,773
15  Korea Advanced Institute of Science and Technology 84 3,532 1.91 2,294
16  Kyungpook National University 82 2,773 1.73 1,790
17  Ulsan National Institute of Science and Technology 80 3,509 2.13 3,032
" 18  University of Science and Technology UST 73 2,285 1.32 1,353
g 19  Gachon University 57 1,928 2.18 1,334
% 20  Chung-Ang University 52 1,392 1.37 884
g 2071 chst W+ 152 5,150 2.06 4,680
O
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22l 2071 X'g

= X2 6FE NG A ET SO0l M Ot BHE =22 £t XA "Electrochimica Acta(1,604T)",
“Journal of Energy Storage(1,549™)", “Journal of Alloys and Compounds(1,276M™)" =&

= FWCI(MTHE mQI2X|4)2t 2HE 52 D2 "Chemical Engineering Journal(3.58)" 22 M|H L+
CHH| 258% O Q1% QOO Ct22 “"Carbon(2.98)'2 198% 4 QIZE|R L, =2 5 2|F 42| 2074

M9 = 16790 M9 FWCIPHMIH WRECH =2

> H3:TC.360 20 AF| 2070 X<

Scopus SAA =) 23e(@E)  Fwd AL =
1 Electrochimica Acta 1,604 51,779 2.05 51,145
2 Journal of Energy Storage 1,549 41,816 1.87 32,137
3 Journal of Alloys and Compounds 1,276 39,960 2.45 32,930
4 Chemical Engineering Journal 857 39,425 3.58 47,508
5  Applied Surface Science 708 25,943 2.60 24,827
6  Journal of Materials Science: Materials in Electronics 673 14,294 0.93 7,315
7  Journal of Power Sources 671 26,160 2.55 28,124
8  Journal of Materials Chemistry A 648 24,381 2.16 36,317
9  Journal of Colloid and Interface Science 570 21,138 2.69 20,664
10  ACS applied materials & interfaces 503 15,938 2.19 20,513
11 ACS Applied Energy Materials 468 12,267 2.02 12,638
12 RSC Advances 442 8,829 1.02 7,985
13 Ceramics International 441 11,004 2.31 11,888
14 Journal of Electroanalytical Chemistry 420 9,836 1.27 8,304
15 Carbon 406 19,667 2.98 22,477
16 lonics 393 9,013 0.79 4,418
17  New Journal of Chemistry 370 7,157 0.83 5,501
é 18  Materials Letters 363 9,270 1.15 5,466
E 19  Nanomaterials 320 7,298 1.16 5,224
% 20  Journal of the Electrochemical Society * 318 7,096 0.82 4,128
S s0pi H Tl S T S48 EHOX 2 018 31
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HQrius L
MEClstn A 2070 %
2|2 612t oy 7 BT 2Opol|A MRS WO =25 O1F 80| FWSH X2 “Chemical

Engineering Journal(30M™)", “Journal of Energy Storage”(17H)"Y

T2 W ALK =23 2HO|of STt X232 387H0]04, 1H O ¢2 9294 M2 Y

o=

FWCI 2|2 “"Advanced Functional Materials(6.90)", “Journal of Energy Storage(4.66)"#0|04,
1820 ME0| A HHEL =3

MR £0 209 ME 25 MMA =2=T 2|& 1002 Wi Mdoi| Zg

b H4: TC.360:20F AF9| 2001 MU(REC 7|F)

10

"

12

13

14

15

16

17

18

19

20

Scopus SAHA{4 sea@) zas@E) o ags SEOE
B
Chemical Engineering Journal 30 1,537 425 2,500 O
Journal of Energy Storage 17 505 4.66 446 O
Composites Part B: Engineering 13 504 3.24 664 O
Journal of Materials Chemistry A 11 469 2.67 799 O
Journal of Alloys and Compounds 9 349 3.16 268 O
Journal of Industrial and Engineering Chemistry 9 241 1.96 259 O
Ceramics International 9 211 1.86 278 O
ACS Applied Energy Materials 8 209 2.92 305 O
Journal of Colloid and Interface Science 8 383 2.32 346 O
Materials Letters 8 230 1.96 160 O
Journal of Electroanalytical Chemistry 8 178 1.82 251 O
ACS applied materials & interfaces 6 175 3.56 365 O
Er?gi%ig;?:g igg?éis A Physicochemical and 6 157 708 137 o
Electrochimica Acta 5 227 3.12 269 O
Applied Surface Science 5 150 2.17 129 O
Surfaces and Interfaces 5 36 1.06 17 O
International Journal of Energy Research 5 108 0.94 24 O
Materials 5 81 0.39 34 O
Advanced Functional Materials 3 153 6.90 478 O
International Journal of Hydrogen Energy 3 88 3.62 180 O

* SHEHE0F MAMIA =2F T 7|Z 0 2 1009 2t Zate|= NI HA|
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* Z[2 612t Sl (ITLROMOIAM O1E B =2 S YES LA PR HBchStn AL 02 86HS

ACHSE T RA} 77T, MECHS D (11X 571 20 2 o110t Eatst

= FWCIPt &2 MSTHEt W 2~£0171XK3.74), Ythetil(3.67), T=CHeti(3.65) =22 TSy
ALK} 3 H

= MAHPIE =22 ORY B0l YET A QIEUIAI0L A% Oﬂﬂtré 1068 SRR, =
1LXH= 5009/Qt0f| 59H X SHE|0] QI 1 0|F 11HE 1 e

O
- PHE OIE0F MAtO| (I ADIE S0t D DER XS EFAMSEHLE, srgg Ude

— =2 T

L

> H5: TC.360 £0f ZLH Ar2| 209 X{xt

A2t = =24 FWCA 8%
1 Yu,Jae Su Kyung Hee University 86 1.90 2,332
2 Kim, Hee Je Pusan National University 77 2.27 3,663
3 Kim, Namhoon Jeonbuk National University 57 3.65 4,752
4 Shima, Jae Jin Yeungnam University 54 3.05 2,177
5 Kim, Hyunseok Dongguk University 51 2.83 2,022
6 Bhimanaboina, Ramulu Kyung Hee University 50 1.98 1,241
7 Park, Hoseok Sungkyunkwan University 45 2.88 2,914
8 Shin, Jaecheol Dongguk University 45 1.65 853
9 Joo, Sangwoo Yeungnam University 44 1.98 753
10 Chodankar, Nilesh R. Khalifa University of Science and Technology 43 2.71 3,255
11 Shinde, Surendra Krushna Dongguk University 42 1.88 1,121
12 Ramesh, Sivalingam Dongguk University 41 2.85 1,492
13 Kim, Hakyong Jeonbuk National University 40 3.74 1,836
. Vinoch, paangar S st e el g 570 e
15 Kim, Sang-jae Jeju National University 39 3.11 2,189
» 16 Ansari, Mohd Zahid Yeungnam University 37 3.67 657
g 17 Justin Raj, Chellan Vellore Institute of Technology 37 2.18 1,214
% 18 Kim, Kwangho Pusan National University 37 1.74 1,192
bt
§ 19 Anil Kumar, Yedluri United Arab Emirates University 36 2.95 1,773
Q
o

20 Goli, Nagaraju Imperial College London 36 2.41 1,708
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sHE 0 22 AE{of T3t o171 H2{0| Zrst Hol A2 ¥ 4 YU
> H6:TC.360 20F MEChetn 271 HE 9y
=7}t = == Ugr Fwdl 421 10% ==2H|&
1 India 49 341 2.51 57.1
2 Nepal 21 442 4.45 95.2
3  China 10 119.9 4.1 80
4 Malaysia 5 28 4.42 100
5  Australia 4 85 3.32 100

Geographical Collaboration @

International, national and institutional collaboration by Publications at Jeonbuk Mational University within TC.360 in the sel

Metric Scholarly Output

‘ M International collaboration 43.4% 115
‘ B Only national collzboration 25.3% 67
B Only institutional collabaration 30.6% 81

Single authorship (no collaboration) 0.8% 2

> 12I3: TC.360 Hai sl

> #7: TC.36020F MEChstn Ay 7|2

Al of L=
7l =7t =24 =2gogs Fwa ST 0% ES

H|S

1 Yeungnam University South Korea 22 22.1 2.39 63.6

2 Tribhuvan University Nepal 21 44 2 4.45 95.2

3 Chungnam National University South Korea 11 24.7 1.78 54.5

4 Korea Institute of Science and Technology ~ South Korea 10 18.3 1.22 40

5  University of Pune India 9 214 3.15 88.9

. 6 Jeju National University South Korea 8 43.6 8.22 100
g 7  Chonnam National University South Korea 7 21.7 1.53 42 .9
g 8  Dongguk University South Korea 7 10.1 2.76 100
g 9  Pusan National University South Korea 7 18.4 2.19 85.7
& 10  Solapur University India 7 16.6 2.11 57.1
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= S ol X st ol Qo
FRClst IEE(MEEI ZQrlst gl —f)
= Y HIA R0 M2E F OB HS]E BEH PI|CH(175M™), Da{Ci(155M), A2 (142T™) =0 =
AP0 LS, 21 4 7| & JIITH(7,1472]), dT2TH(5,2622]), 3tYCH(5,162%]) =22 Q1&0]
o0, FWCI(ACHA I|OIRX|A)= GIM|CHIt 2.622 MAHHAECH162% O °|9~Eli’19 0, CF2
A3ICH(2.57), 43 2CH(2.22) =222 M2H FQ CHS0| 25 MA| WHECH =
b H9: TC.360 20F MSH =QrHst 1%}
- A|Sd2d ol 2| AE
Chate =2 2(m) FWCI iy o= olg4 SRS
1 Z3|ofstn 175 2.57 57 7,147 15
2 D;oistm 155 1.74 61 4,229 25
3 MydiEn 23 1.06 5 277 33
4 METHet 119 1.87 59 4,269 127
5 Aot 142 2.22 79 5,262 27
6  FMCiEtw 133 2.62 75 4,875 62
7 EYdiEn 52 1.37 16 884 42
8  sh¥oistn 137 1.94 69 5,162 16
M2 Frlst Wz 117 1.92 53 4,013 43
X H9S| =M= CHEMY JHLICHa0| 0, ET 2| = 5009 Q0| ate|= =2 B A EILICE.
200 3.00
180
160 2.50
140 2.00
120
100 1.50
80
60 1.00
40 0.50
20
0 0.00
Z230f O MZof AM20] 720 M SQOf  oHFCH
Scholarly Output — ==@==FWCI|
> TH2:TC.360 M2 ZQCHs (=2 & FWCI)
» E10: TC.360 £0} =QCrlsh X|E Q9Ff
= =& () FWCI TAHEH =& () ol
ety 265 2.80 115 10,932
2| AE 22 R 116 2.22 57 3,793
M s g 117 1.92 53 4,013

= X|dHEZ2ICHRL MR =

I_

(@)
T o
100 O|AHZH|THE =2 & 502 0]4}), 9
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QX H Qo

= 2018~20237tX| TC.360 2t MAMA =TE =2 = 32,819HO|0 MOt =2 += 265 Y
- FWCI(ATHA QI X[ ) MAMIA| 1.75, MELHStW = 2.802 2 HF 0| 40|00, MMH| 2 X=d 72
HIE2 24.3%22 7,975HE STSIU L, MFLHS| IMYH HIE2 43.4%2 1151 =22 55 &M

- Scopus ™M 0|24 953,7842|, MECH 8,6792, l84= MAM|A| 841,1162|, MECH= 10,9322
- AR 10% =2 HIE2 FMHA 23.1%, T 2CH= 46.8%0|04, 42 10% XME 42 =2 H|S2 FA7|
44.6%, HEU = 55.2%2 42 10% XME0l| == A 20| 50%E of=lgt
= 031 ZH|(EZ) M2 Prominence percentile= 98.23402 82t Q| ET 22{ AHY
= [ZHE3]Of LIEFH Bt 20| SHEHZEOF TMA =22 EH2 HHT 6% S22 B0, Ui J<

Ztg 910 45H ME2 H|A3 AZ2 20| Y

» F11: TC.360 20 {1 ZQX|H

Worldwide JBNU

Scholarly Output 44,609 75
FWCI 1.34 1.63
International Collaboration 8,372 27
Views Count 1,401,927 2,535
Citation Count 795,660 1,860
Outputs in Top Citation Percentiles(10%) 26.1% 34.7%
Publications in Top Journal Percentiles(10%) 38.9% 50.7%
Topic Prominence percentile 97.926v
7,000 50
6,000 48
5,000 46
4,000 a4
3,000 42
2,000 40
(2]
o
c
E 1,000 38
40_/0
= o— o— o—
= 0 36
] 2018 2019 2020 2021 2022 2023
n
& JBNU —@— Worldwide —@— Asia Pacific —@—South Korea

> TH3:TC.360 =& & (I 30|




JBNU Library X4 941 =5F Report No.20

JHm OkLY

e L.

Top 500 Topic Clusters by Scholarly Output(JBNU)
Data set Top 500 Topic Clusters by Scholarly Output .
Entity Jeonbuk National University TDPI ': —
Year range 2018 to 2023
Subject classification ASIC C I uster |«
Filtered by not filtered
Types of publications included all publication types N |.| m bE'.‘r {
Self-citations included
Data source Scopus
Date last updated msl 2024 — Son =t et TC.360
ate last update a / 00 =& Zef
s y FHARIH 9 10% .
Date exported 23 May 2024 _~ 1] Zof ach
/ ik
Topic ’w"f Worldwide | 7o 103 of
No Topic Cluster Cluster | Scholart Mn Pul;l;ycauon Field-Weighted | Prominence | worldwide
Number M share (%) '€ |Citation Impact| percentile | Topic Cluster
S— i growth (%) = B

1 i Capacitance; Graphene TC.360 265 0.81 -252 2.79| 98.234 SHEE

2 |Quark Gluon Plasma; Particle Physics; Finite-Temperature TC175 231 1.52 -102 1.83 61.936)

3 |Electrocatalyst; Battery (Electrochemical Energy Engineering); Oxygen Evolution TC242 202 04| 1 347 99804 B

188 0.35 -31.8 1.33 99.608) St
5 |COVID-19; Severe Acute Respiratory Syndrome Coronavirus 2; Public Health TC1 166 0.07 -76.2 2.48| 100 she
6 |Image Segmentation; Deep Neural Network; Object Detection TC D 143 D 05 -38 7 1 91 99 935 siet

» J2i4: MECHSHD Top500 ET 22 AE
= SciValollA 2024. 5. 21. Sl ETI+Z22{AE 2X| 0|3, ELIYH ELIHS 29| S CHE )M |0
M2 ET 22| AE & 2l (MEChs D Top 500 Topics & Clusters (2024. 5. 23. 2|&) £t 11*)

Previous New

« Secondary Batteries; Electric Batteries; Lithium
Alloys (TC.30) * TC.360 Supercapacitors; Capacitance; Graphene

* Graphene; Carbon Nanotubes; Nanotubes(TC.22)
» Decay; Quarks; Neutrinos (TC.6)
» Potential; Parity; Equations (TC.927)

» Gravitation; Black Holes (Astronomy); Models

(TC.15)
. . * TC.175 Quark Gluon Plasma; Particle Physics;
» Detectors; High Energy Physics; Readout Systems Finite-Temperature
(TC.560)

» Schry adinger Operator; Eigenvalue; Sturm-
Liouville Operator (TC.894)
« Solitons; Waves; Nonlinear Equations (TC.235)

+ Secondary Batteries; Electric Batteries; Lithium
Alloys (TC.30)
+ Proton Exchange Membrane Fuel Cells (PEMFC); - TC.242 Electrocatalyst; Battery (Electrochemical
Electrocatalysts; Electrolytic Reduction (TC.229) Energy Engineering). Oxygen Evolution
+ Ligands; Ruthenium; Catalysts (TC.75)
« Catalysts; Zeolites; Hydrogenation (TC.7)

b H12: A EL 2| A Of%
= O|M EL ZYAHA ML ELl 22{AEZ HAl EL 22| AH YUt S CfZ JHm

O O

(Topics & Topic Clusters (OHA! D LSH) Xh*)

(2]
©
c
(]
=
l—
e
[
=
@®
Q
(%]
[0)
o

* EAB BTHO|X|-91 T SHSX| -SRI RUAHI A-H RS TEMHIA-HAITH B

—




