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Description

One definition given in a recent review on graphene is:

Graphene is aflat monolayer of carbon atoms tightly packed
Into a two-dimensional (2D) honeycomb latticeand is a basic
building block for graphitic materials of all other dimensionalities. It

can be wrapped up into 0D fullerenes, rolled into @ nanotubes or
stacked into 3D graphite.[1]

A previous definition is:

A single carbon layer of the graphitic structure can be considetbd &sal member of the series
naphthalene, anthracene, coronene, etc. and the term graphene shouwlcethere$ed to designate
the individual carbon layers in graphite intercalation comgounds. Ubke térm "graphene layer" is
also considered for the general terminology of carbons.[2]

hE[Re:’_//e‘n“.Jwikipedia.org/wiki/Graphene
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* Single-layer graphene (SG)

* Bi-layer graphene (BG)

« Few-layer graphenes (< 10 layers)

« Graphene odixe (GO)

« Reduced Graphene odixe (RGO)

« Chemically modified graphenes (CMGs).
« Graphene-like
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o X-ray
 XPS (X-ray photoelectron spectroscopy): identify funcéibgroups
e FT-IR( Fourier transforrinfrared): identify functional groups

 TGA (Thermogravimetric analysis) : reveals pyrodysf oxygen-
containing functional groups




THE ROLE OF DEFECTS AND STRUCTURAL

MODIFICATION ON THE MECHANICAL
PROPERTIES

o Various types of defects are possible in graphene and include
e Vacancies,

e Stone—Wales defegts

e substitutional impurities (or doping),

e grain boundaries

e adatom®or molecules and various structural modifications o

variants.




* Right figure shows Raman
spectroscopy of the
mechanically exfoliated
graphene and the CV@raphene

» The large ratio of the amplitude
of the 2Dpeak to the G peak,
and the relatively small
amplitude of the D peak indica
that we have high-quality singl
layer graphene in both types o
devices.
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Raman spectrum of graphene

A typical Raman spectrum of-toped single-layer graphene.
 The D-mode, appears at approximately 1350 cr
e The G-mode appears at approximately 1583 crh

e The other Raman modes are at 1620 cin(D’- mode), 2680 cmt
(2D-mode), and 2947 cm (D+G-mode).

http://cnx.org/contents/f06226¢5-c2a4-4798-9¢75-
e T bOl6acear73cd@?2/Characterization of Graphene b
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Prominent Sample Deconvoluted XPS
feature type components (eV)

Element Possible chemical species

PS + 7. clalrhc. adh::d EEIIH. organic
C Cls ) 288.6 impurities & carboxyl group |
sp~ hybnd carbon & carboxyl
PS 5742 5759 Metallic chromum, chromium carbide &
C Ce2 ) 5773 CrO
' dic GS 5159 571, Chromium carbide, MnCry0; spinel &
& 577.9 Cr,0;
PS 640.5 MnO
Mn Mn 2psn == 640.1, 641.3, > -
GS 6423 6435 Mn;C, Mn,Oy, MnO, & MnCr,0;
706.7, 707.9, .
5 *Fe. F r
Fe o i P 700 Metallic Fe, FesC & FeO
GS 710,711.1,712.4 FeO, Fe;04 & Fe 0y
S 529 1
Ni Ni 2psn F:S 85 Metallic Ni
I e
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Normalized mass remaining (a.u.)
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Transparent electrode

- Grain boundary problems

crack Stack overlap
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Our Recent Research Works
» More industrial applications

> Less academic works

2017 CICNT Xi‘an China

2017/10/21-23
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Recent researches (1/8)

e preparation of graphene/graphene oxide

| araphi te graphene
10-30 i <1y
< 10 layers < 10 layers
<1 u
< 3 layers

2018/3/2

2017/10/21-23 2017 CICNT Xi‘an China
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Graphene oxide powder

» Previously, we suffer ~ But, now we had

the acid washing successfully solved the
from preparation of  problem by using ion-
graphene oxide by exchange polymer to
Hummer approach.  remove all the added

2017/10/21-23 2017 CICNT Xi‘an China
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Recent researches (1/8)

» Battery negative material - \N‘(\\\
-- Meso-phase graphite powder

ss section) =yl Tl e

5,

2018/3/2

2017/10/21-23 2017 CICNT Xi‘an China
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Graphene or RGO as B tg)ee.ry negative material

 We can’t find any e Comprehensive

outstanding advantages in considerations of
following aspect:

, 1. material costs,
1. Graphene is used sololy roduction brocesses
as a negative electrode proau P ,

2.
material 3. processability and
4,

2. Withlotherhnew r;egatived electrochemical
materials, such as silicon an :
tin-based materials and properties
transition metal compounds

to form composite materials;

3 ~ Negative conductive
additive

2018/3/2 e o
2017/10/21-23 2017 CICNT Xi'an China
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So, we chosed

« Meso-phase graphite powder is used sololy
as a negative electrode material

« Vapor grown carbon fibers (VGDF) ) HZARZF0
E%a_ﬁik:: =4t is used as negative conductive
additive.

37

2017/10/21-23 2017 CICNT Xi‘an China
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Recent researches (1/8)

« Fillers for textile spinning

filaments
« Submicron meso-phase
graphite powder
« Submicron expandable graphité
powder
« Of course, submicron
multilayer graphene

2018/3/2 L T ) g
2017/10/21-23

2017 CICNT Xi’an China
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Recent researches (2/8)
2.2 Plastic/multi-layers graphene composites

2017 CICNT Xi’an China
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Preparation of Material

immersing in a bath of chromic acid,
then concentrated sulfuric acid,

Non-Chemical exfoliation

natural flake graphite

graphene

encapsulation

pallets
2018/3/27 RS ety Blw SN



Recent researches (4/8)
STF (Shear Thickening Fluic)sg

e TEOS >> hydrolysis >>
nanoSiO, + PEG + 7872905 1fe26f9
dispersants

 Graphene balls + PEG +
dispersants

2018/3/2

2017/10/21-23 2017 CICNT Xi‘an China




Recent researches (5/8)

Metal Porous Plates for flame retardant and heat
Insulation

Aluminum Stainlees stell Tungsten steel
+ glass fibers

44

2017 CICNT Xi’an China

2017/10/21-23



Metal Porous Plates for flame retardant and heat
iInsulation

ec82d0b761339f

00:00:00 00:01:03
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Recent researches(6/8)

heat Insulation film

Silver .
silica
areogel

PET film

2017 CICNT Xi‘an China

2017/10/21-23
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Recent researches(6/8)

» heat Insulation film

Fluorescent coating
| |

Silver silica
areogel

Aluminum sheet

2017 CICNT Xi‘an China




New Project

 Grinding and Polishing Wheel for SiC
Wafers

2018/3/2 o - ) ik L £ -
2017/10/21-23 2017 CICNT Xi’an China
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installation

ofl + -

Water

51

2018/3/27 e e
2017/10/21-23

2017 CICNT Xi‘an China




i %.m F e F A @57# A =
5205 %% F) 0 T A ks

® © - @uw iz

/

§

S

)

R
i

)

AT

e B

I

RY

2

Fz
>
AT

f@;

\

N
f

£

%’}l'

A

o

r /2

%



SN S R
——CNH:¥

i

{H E3

-@#ﬁ%xﬁ%ﬁ

[ ] ‘/‘]‘i“;’%’ 'k:t‘&; A

o fE 2

,J‘

N

o FLEMAF S
[N

* B

« i3
¢ % & F

2018/3/27

1L

N

(FHER

le [/j':‘w

S CGR o /)

52 o F‘?V

S

ta
ev
hy

e SE R

+H

T

-A—_'\

JERER

53



BRI _Asskh/ — IR @ZR

coating

s

encapsulation

s

surface treatment

PE

Graphene/TiO,
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e Before After
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e Various typs of defects are
possible in graphene and
Include

e Vacancies,
e Stone—\Wales defects

e substitutional impurities
(or doping),

e grain boundaries

e adatom<r molecules and

various structural
modifications or variants.










