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I. Product Overview

1. The Graphene Oxide developed by Ashine is referred to as ‘GO’ for short.

2. GO series products are abundant in oxygen-containing functional groups, soluble in water, NMP, DMF, ethylene glycol and other solvents, and have
superior dispersion properties in ethanol, THF and other solvents.

3. GO series products have such advantages as high purity, good dispersibility and so on. They can be widely used in the field of catalytic materials as
carriers for such catalysts as nano metals, oxides and so on. They can also be used in the fields of environmental materials and the adsorption of heavy
metals, dyes and other pollutants. By combining metal and oxide nanoparticles, GO can also be used in the energy fields of lithium ion batteries and super-
capacitors.

Il. Product Parameters

GO GO GO GO
Product Number 1211 1221 1231 1222
Form Powder Slurry Dispersion Solvent slurry
Color Brownish Brownish Brownish yellow Brownish yellow
yellow yellow
Thickness = i - - ' e
(nm) Fig. 1. Ashine GO Products SEM and AFM Images
i B0 ) 100 =
Monolayer diameter  ,_, 0.2-10 0.2~10 0.2~10 sl ptios
(um) el T ®
. I o
onfollatlon rate >95 05 95 95 H 310 %
( A’) E 210t é;;w
Carbon content = 2
~46 ~46 ~46 ~46 ]
0y
(Wt.%) W » ab“) » El % 20 m o0 £
Oxygen content ~50 ~50 ~50 ~50 o =
(wt.%) Fig. 2. Ashine GO Products XDR Analysis and TGA Analysis
Sulfur content
(WL.%) <15 <15 <15 <15 Concentration  pH Concentration  pH
(mg/ml) value (mg/ml) value
Ash content
<1.0 <1.0 <1.0 <1.0
(Wt.% ) 0.1 6.14 3.0 2.74
Pttt ~270 - - - 05 4.37 5.0 2.60
(/L) . . . .
Grain size (mesh) <80 = = = 1.0 357 10.0 2.40
. 10~20
Concentration . 0.5~5 10~20
(mg/ml) - §Customlzable (Customizable) (Customizable) 2.0 3.16

1ll. Description of Product Properties

1. Dispersion: GO series products disperse well in water. They can disperse in NMP, ethanol, DMF, THF and other polar solvents. A small amount of water
can be added to improve their dispersibility. If the dispersion effect is poor in certain solutions, the addition of anionic surfactants or a small amount of amines
can enhance the dispersibility of GO.

2. Water content: GO series products have strong hydrophilic properties. The water in GO includes free water, adsorbed water and interlayer bound water.
In the normal drying process, some interlayer bound water is retained in GO. The experimental results show that a proper amount of bound water can ensure
the excellent exfoliation and dispersion properties of GO, and the product also contains a certain amount of interlayer bound water.

3. pH test: In the process in which the GO series products were prepared by using such chemical oxidation methods as the Hummers method, slurry with
strong acidity needs to be washed many times, but in the case of the upper filtrate close to neutralization, the GO aqueous dispersion remains acidic because
the graphene oxide itself contains the -COOH structure. See the solutions in the following acidity test table.

Properties of the above mentioned products are for reference only, and shall not be regarded as shipment commitment or acceptance criteria of the Company. All data
provided above is general information we have learned as far. Due to new and wide application of the product, some even beyond our control, we will not bear any
responsibilities in case we have not considered all necessary information in actual application. The Company reserves the right to improve product parameters as well as the
final right of interpretation.
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