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Abstract: The development and application of graphene materials are related to the foundation of national high-tech indus-
tries, and the development of graphene industry is expected to become a key to the opening of a new round of industrial up-
grading in China. However, the current graphene industry is relatively new. Standardization of graphene is still in its infan-
cy, and lacks systematic and comprehensive research. Therefore, it is urgent to establish a comprehensive, standardized and
authoritative standard system for graphene and its products, to provide important support and guarantee for the sustainable
development of the graphene industry chain. Based on the domestic and foreign graphene research policies and needs, this
paper analyzed the necessity of promoting graphene standardization at the present stage. The current research progress of gra-
phene standards was emphatically summarized, and according to the development characteristics of graphene standards in
China, the viewpoints on graphene standardization research were put forward to promote the construction of graphene stand-

ardization system.
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Table 1 Summary and classification of current international graphene standards
Standard - .
P Standard number Standard content Scope of application Measurement technique
classification
180715 Terms, definitions, code names  Graphene and related two-dimensional material —
80004-13:2017 erms, definitions, code names raphene and related two-dimensional materials
Basic Matrix of nroperties and meas- Graphene and related two-dimensional materi-
standards ISO/TR N mxnt tp ;)1[:11 ° £ mat ;_ als ; techniques for measuring chemical , phys- o
19733.2019 zl: ent techmiques of mate ical, electrical, optical, thermal and mechan-
ical properties of materials
Single-layer or multi-layer graphene materials
IEC/TS Performance testing method  prepared by chemical vapor deposition, epi- Resonant cavity measure-
62607-6-4:2016 (surface conductivity) taxial growth, and oxidation-reduction graph-  ment technology
ite methods
Optical microscope, scan-
Feature testing method ( layer ning electron microscope,
number/thickness, lateral di- . transmission electron mi-
1SO/TS . . Graphene,  bilayer  graphene,  graphene .
mensions, degree of disorder, . ! R croscopy, atomic force
21356-1:2021 . nanosheets, and corresponding dispersions .
layer arrangement, and specif- microscopy, Raman spec-
ic surface area) trometer, specific surface
area analyzer
TIEC/TS Performance testing method  Graphene, few layer graphene, and reduced
62607-6-1:2020 (volume resistivity ) graphene oxide Four probe method
IEC/TS Performance testing method Monol h R . !
62607-6-6:2021 (uniformity of strain) onolayer graphene aman spectrometer
IEC/TS Performance testing method . - s . Eddy current measure-
62607-6-9.2022 (thin layer resistance ) Graphene-based thin film material ment technology
IEC/TS Performance  testing  method Graphene fll.m ma.terlals grown on or trans- Terahertz time-domain
. . ferred to a dielectric substrate by chemical va-  spectroscopy measure-
62607-6-10:2021 (thin layer resistance ) ..
por deposition or other methods ment technology
Method TIEC/TS Feature testing method ( defect ~ Graphene thin films grown by chemical vapor
standards 62607-6-11.:2022 density) deposition and exfoliated graphene flakes Raman spectrometer
Oxidized graphene, reduced graphene oxide,
IEC/TS Feature testing method ( oxygen  and other types of functional graphene can be  Boehm titration measure-
62607-6-13:2020 functional group content ) measured as carboxyl, lactone, hydroxyl, and  ment technique
reactive carbonyl functional groups
Graphene powder or graphene based materi-
TIEC/TS Feature testing method ( defect als, such as reduced graphene oxide, bilayer Raman snectrometer
62607-6-14:2020 level ) graphene, trilayer graphene, and few P
layer graphene
TIEC/TS Feature testing meth9d ( the Powdered graphene, oxidized graphene, and  CS analyzer and ONH an-
content of carbon, sulfur, oxy- >
62607-6-19:2021 . reduced oxidized graphene alyzer
gen, nitrogen, and hydrogen)
IEC/TS Feature testing method ( do- F}lllms. m;i de‘of gra:lphenfel.grown‘ mzl C(:ppe; by Be idation technol
62607-6-3:2020 main size) chemical vapor deposition, a destructive, ase oxidation technology
sample reuse method
Graphene, double-layer graphene, three-layer
graphene, few layer graphene, graphene
IEC/TS Feature testing method ( ele- nanosheets, oxidized graphene, and function-  X-ray photoelectron spec-
62607-6-21,2022 ment composition ) alized graphene powder; testing of major ele-  trometer
ments including carbon, oxygen, nitrogen,
sulfur, chlorine, and silicon
Graphene powder and related materials, in-
TIEC/TS Feature testing method ( metal  cluding bilayer graphene, trilayer graphene, Inductively coupled plas-
62607-6-20,2022 impurity content ) multilayer graphene, reduced graphene oxide,  ma mass spectrometer
and oxidized graphene
Product EC/TS I(nfrir;ed alism;p}lon metIhO(_l N et il . § Infrared absorption slpe(:—
ctandards 62607-4-6:2018 carbon content for nano elec anoelectrode materials containing carbon roscopy measuremen

trode materials)

technology
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Table 2 Summary and classification of Chinese current graphene standards

T S o Bk Ol LR 2R AR AR U
HEAGI

Standard Standard Standard Standard Scope of Measurement
classification grading number content application technique
Basic National GB/T Terms definitions
’ ’ Graphene and related two-dimensional materials —
standards standard 30544.13:2018  code names P v ®
Measurementthe thickness of graphene oxide,
GB/T Feature testing method which is not less than 300 nanometers, other Atomic force
400662021 (thickness) two-dimensional ~ materials can  refer to microscopy
the method
Graphene materials prepared by thermal exfoli-
GB/Z Feature testing method ljap ene mé en '; preparcT Y . e'nn'a exion Methylene blue
. ation, chemical intercalation exfoliation, and .
38062:2019 ('specific surface area) K R . . adsorption method
mechanical exfoliation of oxidized graphite
Feat testi thod
GB/T (ed lirel fesllfng ﬂme' © Determination of sulfur, fluorine, chlorine, Combustion ion
410672021 con.cn o s u1,- UOTNE,  and bromine content in graphene powder chromatography
chlorine and bromine )
. Feature testing method  Determination of water-soluble fluoride ions, Ton
National GB/T . s S .
(content of water soluble  chloride ions, nitrite ions, bromide ions, nitrate  chromatography
standards 41067 :2021 i . . .
anion ) ions, and phosphate ions in graphene powder method
GB/T Feature. . te?ting method  Determination of oxygen-containing functional Chemical
( quantification of oxygen-  group content on the surface of graphene pow- .
38114:2019 . K . titration method
containing functional groups)  der materials
Method Th ion of graphene flakes with lateral
standards 0 e préparallonlo gr;p er21e .a es Wlt- atera
B t less t TONS  Us -
GB/T Feature testing method 1me.nswns no ' e'ss an 2 microns using me Raman
chanical exfoliation method; the graphene
40069:2021 (number of layers) . . spectroscopy
flakes prepared by chemical vapor deposition
with AB or ABC stacking
Graphene thin films with high crystal quality,
GB/T Feature testing method lateral dimensions not less than 2 microns, and Optical
400712021 (number of layers) no more than 5 layers produced by mechanical  contrast method
exfoliation or chemical vapor deposition methods
. L P . Microscopic
Performance testing meth-  Qualitative identification of graphene modified . .
Industry SN/T . . . . i . method, dissolution
od ( qualitative identifica- nylon fibers, graphene modified adhesive fi-
standards 1690. 3:2019 . » . method, Raman
tion) bers, and graphene modified polyester fibers
spectroscopy
Technical >quirements,,
DB62/T o mc:} requ1remen.s Production, inspection and application of gra-
reparation process, in- " —
46192022 prep . P phene and rubber modified asphalt
spection rules, etc.
Provincial
ST General technical specifica-
standards
DB13/T tions such as terminology,  Graphene-modified polystyrene granular materi- L
5256:2020 requirements, test methods, als with electrical conductivity

inspection rules, etc.
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Standard Standard Standard Standard Scope of Measurement
classification grading number content application technique
The determination of the square resistance of
aphite conductive ink, and the squs sist-
DB13/T Performance testing meth- graphtte concuctive i, an N s'qudrf-: rests Four probe
) ance of carbon nanotube conductive ink and
5255.2020 od ('square obstruction) . X . method
other carbon material conductive inks can
be referred
Terms, definitions, tech-
DB1310/T cal . ) et Determination of resistance of graphene modi-
nical requirements, tes L. —
230.2020 q fied polyethylene for mines
method
DB1310/T Definition, requirements, It is suitable for graphene modified heat resist-
228.2020 and testing method ant polyethylene heat conduction masterbatch
It is suitable for uniformly covered graphene
DB32/T Performance testing meth-  films on copper foil substrates prepared by Transmittance
37922020 od (light transmittance ) chemical vapor deposition method, and gra- meter method
phene films covered on transparent substrates
It is suitable for the determination of magnetic Inductivel led
nduc couple
DBI13/T Definition, method, test, foreign body content in graphene-carbon nano- lu ey ,OI{p
asma emission
5025.3.2019 elc. tube composite conductive paste, and other blas 5
spectrometer
types of paste
It is suitable for measuring the resistivity of gra-
DBI13/T Performance testing meth-  phene conductive paste electrode sheets, and Four probe
5026.3:2019 od (specific resistance ) also applicable to other pastes with carbon ma- method
terials as the main solid component
Method Provincial . Determining the fineness of graphene conductive .
DB13/T Performance testing meth- . . Scraper fineness
standards standards . paste, and also applicable to other pastes with
5026.2:2019 od (fineness of slurry) . . . meter method
carbon materials as the main solid component
Measuring the viscosity of graphene conductive Rotational
DB13/T Performance testing meth- J 'y grap . )
L. paste, and also applicable to other pastes with viscometer
5026.1:2019 od (slurry viscosity) K . .
carbon materials as the main solid component method
Determination of solid content in graphene con-
DBI13/T Performance testing meth-  ductive slurries, and also applicable to other
5025.1:2019 od (solid content) slurries with carbon materials as the main
solid component
. Determination of water content of graphene con- . .
DB13/T Performance testing meth- . i Micro moisture
ductive paste, and also for other pastes with
5025.2:2019 od (water content) X . . analyzer
carbon material as the main solid component
Feature testing  method - . . .
. Determination of specific surface area, pore  Fully automatic
DB13/T ( specific surface area, R X . .
volume, and pore size applicable to graphene physical adsorption
2768. 4:2018 pore volume, and pore . K
. materials instrument
size)
Determination of conductivity of graphene mate-
DBI13/T Performance testing meth-  rials, the determination of conductivity of other Four probe
2768.3:2018 od ( conductivity) graphene materials can be carried out with ref-  resistivity tester
erence
Determination of ash content in graphene pow-
. der materials and their powder derivatives, the
DB13/T Performance testing meth- L. . .
determination of ash content in other solid car- —
2768.1:2018 od(ash content) .
bon based materials can be referred to for exe-
cution
Terminology, product clas- It is suitable for coatings composed of graphene
sification,  requirements,  coatings, zinc powder, inorganic or organic
Product Industry HG/T testi thqd tb int i ? . ph\'\i | suit é;)l for 7i &
estin methods,  etc. aint base, etc. It is not suitable for zinc pow- —
standards standards 5573.2019 sung P ° P

( graphene zinc powder

coating)

der coating products with less than 30% metal

zinc content in non-volatile
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Standard Standard Standard Standard Scope of Measurement
classification grading number content application technique
Measurement of electrical conductivity of gra-
h ler with acroscopic anisot
DB32/T Performance testing meth- pﬁene powe elr- it no I-nz(l;ou()[z: ;Ivn‘bo r}z)py Dynamic four
40272021 od ( conductivity ) & .er (’,.Ompac 1on‘ brepared by m.e © _b such as probing method
oxidation-reduction and chemical intercala-
tion stripping
. It can be applicable to graphene powder that
Performance testing meth- . . .
DB32/T d (thermal diffusivit can be pressed into shape, composite materials Laser flash
o ermal diffusivi
40262021 .. sy and graphite powder containing graphene can method
coefficient ) . .
refer to the implementation
It is suitable for the determination of metal ele- Inductively
DBI13/T Feature testing method ment content in graphene-carbon nanotube coupled
5025.4:2019 (metal element content ) composite conductive paste, and other types of  plasma emission
paste can be referenced spectrometer
It is suitable for testing the thermal diffusion
F . hod coefficient and calculating the thermal conduc-
Other Provincial DB32/T ez;lture ! lils.lflfng. .met Od tivity of graphene materials and composite thin Flash
standards standards 3596.2019 (ht erarzla dl u.51.vny an films within the temperature range of 20 ~ method
the g stivit; e -
ermal conductivity) 400 C and the thermal diffusion coefficient
range of 1077 ~107 m*/s
Feature testing method  Determination of carbon, hydrogen, and nitro- El al
emental
DB32/T (content of carbon, hydro-  gen content with a mass fraction greater than anal
3595.2019 gen, nitrogen, sulfur and 0.3%, and sulfur and oxygen content with a dndl;izzr
oxygen ) mass fraction greater than 0. 5% metho
Feat testi thod
eature  lesting  metho Determination of carbon, hydrogen, nitrogen,
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