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Abstract

Objective: To reveal the competitive situation of patent technology in the field of international gra-
phene. Methods: Based on incopat patent database, this paper analyzes the international patents
in the field of graphene by using bibliometric method and text mining method. Conclusion: Patents
in the field of graphene reached a peak in 2017, with a relative downward trend in recent two
years, mainly focusing on graphene preparation and chemical technology. China has the largest
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number of patent applications, mainly in Beijing, Jiangsu and Guangdong. The main technical re-
search hotspots are graphene quantum dots, graphene nanosheets, multilayer graphene and gra-
phene films.
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BTENSE . R o2 T L A AR B AR R R, BT N R, SR

FEANHT REVR S AR TR 1]e 2012 FFFRIE CHrAPREFE “F 307 KRR 1 8 H SR S8 )8
WERER T : 2014 4F 5 A7 SR HI N 20 Pl e 2000 b4 ) S I AT A 5 A P AR B ) 3F 8% B 30 AR,
2016 SEFMNTESE “+ =107 MRIPERM (b EGlE 2025) , RERGEV R, Bheth. sk, R%
b, LS 10 K TR, AN B 2], REFAE T E R G T 25X A 8mn
LIBOR, WEM AL 25470 “BRETEE” ; WY& E 2 aska i bt )k
7 A E A B RV OTERAE, 51 S AR R R R (3] [4] [5]. €2018~2019 H A7 S5 4 K
JEAEFEH ) B BoRTLIR . P, WYL ILZR. RS S RO A SR R R G, SRR S IR
OIHT, HENRH R, A5 14T 38 WA R 2= kA B O CEREA T . FEBUR 51 5 A0 7 b 44 )4
R, HOTBURIIRBRA N, S8 AG 77 C@VIS T RBURE . RIS 7R A0 R £k b (5] BT e
PR BRSNS, RYEREASHRAE B TA BIE S 7 0 =27 BUR . Bl 2 DA 4 S HE,
KRR NA K A EIE6] [7] [8]. ARYEATMEH AR RN AT, £ M 2010~2019 F L RFA
A JR AT B G AUCARTZAE, AEE A SR P RN A O 1 AR DL B R AR A R
THOL, [T A 24 5 5 H 5 A 320 7= Mk R R 5 BT ) R R A =, AR SR s b b i e il R
B R B VS (4 A B S 4591 [10] [11].

2. AREIT

MEFI TR, BN R: incoPat L H|E#&Hr % : ((TIABC = (GRAPHENE* OR GRAPHENEA
OR GRAFEN OR GRAPHEN OR GRAFENO OR fi#2/#)) AND IPC = (C01B32/00 OR C01B32/15 OR
B82Y30/00 OR B82Y40/00 OR CO8K3/04 OR B82B3/00 OR HO1B1/04 OR C23C16/26 OR B82Y99/00 OR
HO1L21/02 OR B82B1/00) AND AD =[20100101 TO 20191231]) AND ((STATUS =( “H%L”)))), &R
FILFIEARE 7417 (ke HIASH 2020 2 9 H 25 H), AT HE R FR A I3 3] 4159 LR AEAR T,
R L R B S AT TR FRiE 5 ATF@H . BORHT. BN IS, B A s oR A
JRGT, 2R SRR EOR USRI R R AT HORM R XA AR 7E

3. BT ERM oA/ AL RIEH
3.1. BiF#EaH
2010~2019 A7 S8 J& 40 1 & R g & 4159 1, AFFEFIEEN 4042 (K 1), 2016 FEHIEE
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Figure 1. Annual change of patent applications and disclosures in the field of graphene
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Table 1. Graphene field patent technology composition distribution

1. AERUHEFIREABES

s IPC 73RS (HF) EHEE
B82Y (4R E5 ) (1R e FHIR BN s 9K G544 1 D B B ) 5

! AR B SRR [2011.017) 2296
) COI1B (AF& Rt E: HAEWIH & u BB EALE AN & R K B BT B T2 1284
C12P3/00; HHffiEE kLA E4 B e KB VL &N C25B))
HOIL (f- Sk g8 oA B A A G451 e [ AR 28 4 (8 B 2 SR SRR I N GO — Mt FE PH 28
AN HOIC; Rk, FREs. ZIE2N HOIF; — B HEEZEN HO1G; FEfERIZ$4E N H01G9/00;
3 M. BHMA HOIM; W38 . IR S LA HOIP; ZLEERS. LM A HOIR; 1030

ZUR S ERAEN HO1S; MUHLIEREI N HO3H; 4775 8%, 61548 B A HLIE 5 25 sl 75 L A
SN HO4R; —HHEGIR N HOSB: ENRIRLER . RS HER. KM SRS EL. B
TR AR H1IE N HOSK ;76 EL AR N (1 B 5% o of P 11 2 S AR B8 0 L 2 VAR DS /N 28) [2])

HOIM (Fl T B AL 2 RN RS v B B, Bl n st 41[2] (— M Ak 22 kB BN
4 C25; HTHACEA N B EENI Y SR HAD E 2 #4544 A\ HOIL, %1 HO1L31/00, HO1L35/00, 705
HO1L37/00) [2])

DOI: 10.12677/hjdm.2022.122011 99 iz


https://doi.org/10.12677/hjdm.2022.122011

Priere &%

Continued

HOIB (H%; Sk Zagkik; SH. LB BRI ERR R A %R\ HO1F1/00;
HSE N HOLP))

C23C (WM EII4EE; RSB R REE; REY 0L, ¥ ERkm &
RIRmACHE; EARE. WA, B TFEANRBL S ITRNE R — B (B Rk diE s
SIEF TN B21C23/22; @ TS A7 7E 1 B B ) f B 1 5 v & R A7 9 A 3 1) I,
6  HAEXRAME, FHlWB21D39/00, B23K; HIHIEEILA CO3C; WK, WL, Ni&EfA. FES 598
FARA M & BN C04B41/00; & )& AR &8 LB IS IRZ N c23D; A HLffyAal fL vk
A AR RMBEE & B C25D; H IR N C30B; 41414 @1\ DO6M11/83; H
JER 4 JRAL IR ST 43 N D06Q1/04) [4])

B82B (i # AT 70 T BN IISL R TC AR/ B BT AR S i T R 4K 444 5

5 673

i ot i sl b3 [ 7)) 328
8 BOLJ (fb 2B 5 %, B, AP BRI 2 A SRl % 2]) 249
o HOIG(L#FHE: WAEIAGHA . BRaE. Kds, JOREE, BB SBE BN e

FAPEHR LR HO1B3/00; A BRIT B 3% [ FHLA4 2 (1 AR 48\ HO1L29/00))
10 B32B (ZMR77 8, B RSP IEEE P I, G sRRIG . W SR I v A4 O 7 ) 205

MEFBAR B BTG, B82Y PRSI KIREE s N M B LA ER L, W —HLATHEAR
SR FEH R HOIL 2 3RS 1F . HOIM BRI ARE N L BEI T iR B . C23C R AR PEHE |
HOIG FLEF IR GUS — EAL T BT, MU MR 5 A7 S0 I T TBOR MR R K 5 ) o

3.2.2. BAREBKSH
i M fee LA SE AU AT DA T A AU EOR B SR ASRIE, ) LR BER et o e A8, T E R A
SN HIERRD, EEA, HUOESEEMHEEIE 2).

Table 2. Global distribution of graphene patent technologies
2. AEBAUBEFNEAREKRS MR

—

~— TP B LN

IPC 4T PEORM W BA L WS RPN 0 MEA
B82Y 2163 1348 111 193 174 40 5 6 8 3
C01B 861 619 366 341 142 26 7 2 4 7
HOIL 353 934 315 132 58 0 1 0 2 3
HOIM 806 309 77 69 29 0 1 0 0 0
HOIB 349 485 256 69 51 2 0 3 0 0
C23C 498 307 188 79 41 2 0 2 0 5
B82B 91 38 428 24 14 0 10 1 3 9
BO1J 193 108 104 34 21 0 1 0 1 0
HOIG 219 147 28 37 14 6 1 0 0 0
B32B 26 223 40 21 14 4 0 0 0 0
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Figure 2. Distribution of graphene patent technology in China by province and city
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Figure 3. Ranking of patent applicants in the field of graphene
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Figure 4. Technical composition of patent applicants in the graphene field
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Table 3. Global distribution of patents in the field of graphene
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3.5. MBI
F ISR B R R LK 4), FEE S KA EHET R(706). AREIKF(1105). 22
FEBIT(603) A BB 1 (774) A BB 2 (970).

Table 4. Graphene field patent theme clustering table
F 4. ARBUFEFEMBAE

s —RHFEBERK) “REBHIK) Fg —HEEGHHK) “REBHIK)
S EMEL(184) e SARBEE(108)
FrERIT KA (170) F BRI EE(207)
1 A1 SRR T 1(706) A1 SRR T R(203) 4 A1 SRR 1(774) EW] T (199)
VeI (43) B (163)
WEESARVIRL(106) VL A8 A (97)
PR EEHELB16) BB T HL(96)
HEMET6) &)@ S (240)
2 FBITHPIKFr(1105) A RIHGIKF(332) 5 sl R 2(970) SE S 2%(140)
BT HLIHL(213) A1 SR (253)
ALK EL(168) s IE(241)
A2 SONE(82)
FALIEJF R BL(117)
3 % 241 824%(603) PKRFL(LLD)
YPKRE (61)
% 2 #)%(232)

SRR T S BB AR TT R I B 5L F RS A & KOREA ADVANCED INSTITUTE OF SCIENCE AND
TECHNOLOGY. KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY . &A%, A SBIma0K H i1
Fe AR5 ) LA B AR T K2 . RESEARCH BUSINESS FOUNDATION SUNGKYUNKWAN
UNIVERSITY . W K555 2 EA 800 EORTT n) 1 & A& g A 2 SAMSUNG ELECTRONICS CO
LTD.INTERNATIONAL BUSINESS MACHINES CORPORATION.KOREA ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY 4§; &M M 1 MH AR 7m0 & i LR i A& SAMSUNG
ELECTRONICS CO LTD. INTERNATIONAL BUSINESS MACHINES CORPORATION %5, A7 28 f; {H# fi5 2
() F AR J5 [\ ) B 5 K R i N /& SAMSUNG ELECTRONICS CO LTD. HON HAI PRECISION
INDUSTRY CO LTD %, @& 5 fis.
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AR L YRR SRIE IO SRIE T L UORTRL BT F I IEARAT R L R SRR T R BB R R A
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AP 23%. Y BIBRANKAE AT SRIG R QDR R S TR EE AR
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Figure 5. Graphene patent applicant research hotspots clustering chart
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Figure 6. Graphene industry’s 3D patent sandbox
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