5549 % 5511 ) Mok T R Vol.49  No.11
2021 4F 11 A %F1—13 7 Journal of Materials Engineering Nov. 2021 pp.1—13

AEHRSHTRMRER

Research progress in graphene based

thermal conductivity materials

2R ORI R R AR,

(1 & AE BT 2 A RHIT S BE L AL Bt 1000955

2 JEnt A S0 BOR BB A B2 A] L B AT 1000945

3 Jb st A 80 KR T AR HOR RS AL L B RT 100095)

LI Yue'?,LI Jiong-li"** ,ZHU Qiao-si'"* , LIANG Jia-feng'**,

GUO Jian-giang"?** ,WANG Xu-dong"**

(1 AECC Beijing Institute of Aeronautical Materials, Beijing 100095,
China;2 Beijing Institute of Graphene Technology,Beijing

100094 ,China;3 Beijing Engineering Research Centre

of Graphene Application,Beijing 100095, China)

TE: ABISERN—A BT B R TR T RYORMAL, 7 TR BT WA R TR, AR SCEER T A B S M
RHOTFIE F R, A8 T A1 BB AE A T 38 B I 2 500 Bl s 00 195 100 S 3 S0 S SR S W), 20 T T 0 580 4 A4 14 7 9 IR I
FETER IR, 538 T 45 28 00 BB 5 A0 IO (i B 0 IO/ BB 0 2 AT I/ 0 BB R R A A WD T i s i [R 3%
TGN R G T 425 = 2 0 BB R B AR R CE A B0 BB 00 = 2 S S M R AR B 250 A BB I — R A M ED 45 H) MERE S
WF5E SR L 5 6 0 T B AT LA S 380 R BIE 58 A7 78 1 0] BT e 28 T 0 R0 ROk S JA T Y & R e, R K2 FE LED R
BTSSR SEERRSET ARSIV EAEE R R BT,

KW ARG AR ARBA A BRNE SR A ERARREE A ME

doi: 10. 11868/j. issn. 1001-4381. 2020. 000935

hESSES: TB34 SCEEARIRED: A MEHES: 1001-4381(2021)11-0001-13

Abstract: As a two-dimensional (2D) building block of new materials, graphene has received
widespread attention due to its exceptional thermal properties. The thermal properties and recent
advances on graphene-based material were reviewed. The intrinsic thermal conductivity of graphene
and the effect of layers, defects and edge were briefly introduced. The resent research progress in
graphene fiber as thermal conductivity material was analyzed and discussed. A variety of graphene
films (graphene film, graphene hybrid film, graphene/polymer composite film) were grouped by
category and the influencing factors of the thermal conductivity were reviewed. The structure,
thermal conductivity property and current researches of 3D graphene (graphene with random
orientation in the polymer matrix, graphene with specific orientation in the polymer matrix) were
summarized. Finally, the challenges and prospects of graphene-based materials were also pointed out,
especially inhigh power, highly integrated systems such as LED lighting and smart phones, graphene
based thermal conductivity materials have a good development prospect.
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Fig. 1 Schematic of the experiment showing the excitation laser

light focused on a graphene layer suspended across a trenchl?!
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Table 1 Thermal conductivity of graphene
Thermal
Sample Method Measurement method conductivity/ Reference
(Wem '« K1)

Suspended single layer graphene Mechanical cleavage Confocalmicro-Raman spectroscopy- 3080-5150 [9]

based measurement
Suspended graphene on the Au-coated Chemical vapor Confocalmicro-Raman spectroscopy- 2500 [10]
SiN, porous membrane deposition based measurement
Suspended single-layer graphene on copper Chemical vapor Confocalmicro-Raman spectroscopy- 1800-5300 [11]
(experimental) deposition based measurement
Suspended single-layer graphene on copper — Non-equilibrium molecular dynamics 1689-1813 [11]
(theory) simulations
Suspended high-quality few-layer graphene Mechanical cleavage Confocalmicro-Raman spectroscopy- 2800-1300 [12]
(the number of atomic planes from 2 to 4) based measurement
Bilayer graphene Model calculation 2200-2500 [14]
Graphene nanoplatelets(interlayer spacing — Thermal flash technique 22754338 [15]
0. 3372 nm)
Graphene nanoplatelets(interlayer spacing — Thermal flash technique 21804314 [15]
0. 3376 nm)
Graphene oxide Oxidation Thermal flash technique 18£2 [15]
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Table 2 Statistics of thermal conductivity of graphene and graphene-based film

In-plane thermal

Sample conductivity/ Preparation method Filler Reference
(Wemt+«K1)
GFs-1 1940+113 Blade coating Reduced graphene oxide [40]
GFs-2 3200 Dry-bubbling Reduced graphene oxide [41]
RGO-PDA 1584 Vacuum filtration Reduced graphene oxide+amorphous carbon [42]
ga-MGO/PI 13524+5 Evaporation induced self-assembly method Reduced graphene oxide-+amorphous carbon [43]
GNS/PBONF ~130 Sol-gel Graphene+poly(p-phenylene benzobisoxazole) [44]
RGO/NR 20. 84 Casting and drying Reduced graphene oxide-+nature rubber [45]
RGO film-1 61.8 Casting and drying Reduced graphene oxide [46]
PGF 1204=+35 Blade coating Reduced graphene oxide [47]
PG film 803. 1 Casting and drying Reduced graphene oxide [48]
GO film 21100 Evaporation of GO suspension Reduced graphene oxide [49]
SG2800 22924159 Chemical vapor deposition Reduced graphene oxide [50]
RGO film-2 118.7 3D printing Reduced graphene oxide [51]
GPs 2600300 Blade coating Reduced graphene oxide [52]
EGF 242 Ball milling+ Vacuum filtration Reduced graphene oxide [53]
GPF 13.42 Solution based approaches Reduced graphene oxide-+amorphous carbon [54]
F-graphene/PVA 61.3 Vacuum filtration Fluorinated graphene- poly(vinylalcohol) [55]
HAD-g-GN 3.957 Vacuum filtration Hexadecy lacrylate-grafted graphene [56]
RGO/CNR 1820. 4 Evaporation-induced self-assembly Reduced graphene oxide- carbonized into nanorod [57]
RGO-1/NFC 6.168 Vacuum filtration Reduced graphene oxide+ nanofibrillated cellulose [58]
RGO-2/NFC 12.6 Layer-by-layer assembly Reduced graphene oxide-+ nanofibrillated cellulose [59]
RGO-3/NFC 9.0 Vacuum filtration Reduced graphene oxide-+nanofibrillated cellulose [60]
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