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Gropirene wll change Hhe history of human !l



Basic Knowledge Of Graphene
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Basic Knowledge Of Graphene——Unique properties —
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Synthesis Method Of Graphene——Physical method

Micro mechanical stripping method of HOPG

Freshsly cleaved

Bulk HOPG Oxidized Silicon chip

(1) Bulk HOPG Bonding (upside down)

(4) HOPG adhesive exfoliation (3) Bulk HOPG Scalpel Cleaving (2) Epoxy glue curing under screw press

Nanotechnology, 2008, 19: 455601
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Synthesis Method Of Graphene——Chemical method

CVD

1. Chemical Vapor Deposition,

carbon precipitates
onto surface

C

8

e —
S

T . . p——— - -

< carbonaceous

B

High Temperature

free-standing graphene

scale pattern growth of graphene films for

stretchable transparent electrodes[J]. Nature,2009,457:706—710.

Kim Ks,Zhao Y,Jang H,et al,Large



Synthesis Method Of Graphene——Chemical method

2. Oxidation reduction method

Graphite Gra.ph-ite OXide

Sonicatio% A
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Graphene

Graphene Oxide
GO Membranes

Solvent—Assisted Thermal Reduction of Graphite
8 Oxide[J].J.Phys.Chem.C2010.114,14819—14825



Synthesis Method Of Graphene——Chemical method —

3. Solvent stripping method
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— - Use surface active agent to
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Solusions of negatively charged graphene sheets and ribbons|[J].
J.Am.Chem.Soc,2008,130(47):15802—15804.

Graphene
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Characterization of graphene

AFM:distinguish the
graphene layers;

TM: distinguish the
crystal structure, but the
efficiency is very low.

TEM:distinguish the 3%
structure of graphene.

SEM:distinguish the crystal defects

Reducing Sugar New Functional Molecules for the Green Synthesis of Graphene
Nanosheets[J].ACSnano,2010,10:2387-2391.
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esearch Progress——Graphene Oxide Membranes

0 Transport of ions and molecules in the GO membrane Hydrated ions or molecules
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In the layered GO membrane, water molecules permeate through the
interconnected nanochannels formed between GO nanosheets and follow
a tortuous path primarily over the hydrophobic nonoxidized surface rather
than the hydrophilic oxidized region of GO. The neatrly frictionless surface
of the nonoxidized GO facilitates the extremely fast flow of water

molecules. _ _ o o
Graphene Oxide Membranes for lonic and Molecular Sieving.Baoxia Mi,Science343,740 (2014).
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esearch Progress——Graphene Oxide Membranes

The preparation method
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Vacuum filtration
Layer-by-layer assembly

Graphene Oxide Membranes for lonic and Molecular
Sieving.Baoxia Mi,Science343,740 (2014);
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esearch Progress——Graphene Oxide Membranes

A

(A)A GO membrane covering a 1-cm opening
In a copper foil.

(B) A U-shaped tube 2.5 cm in diameter is

B ' divided by the GO membrane into two
compartments referred to as feed and
permeate. Each is filled to a

typical level of~20 cm. Magnetic stirring is

H .
‘e > used so as to ensure no concentration
- - B gradients.
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Precise and Ultrafast Molecular Sieving Through
Graphene Oxide Membranes.

R. K. Joshi et al. Science 343,752 (2014);
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Research Progress——Graphene Oxide Membranes

The Properties Of Graphene Oxide Membranes

1. The permeation rates depend linearly on concentration.

2. Cations and anions move through membranes in stoichiometric amounts.
3. The pemeation is only decided on ion's hydrated radius.

4. The permeation rates do not depend on ion charge.

5. Water is necessary during the permeation process.
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Research Progress——wafer-scale graphene films -
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Research Progress——wafer-scale graphene films
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b Without pre-treatment ,

Cu sputter and CVD growth Quscg Capillary bridges

Water

Face-to-face transfer of wafer-scale graphene films.
Libo Gao et al.Nature 2014.505:190-194
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Future research directions -—

New synthetic method of graphene.

New synthetic method of graphene oxide membranes
and find more application of GO(eg. In desalination,
biomedical and pharmaceutical fields).

Science Nobel Price
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