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W®E (mg/ml)  pH{E #&E (mg/ml)  pH{E
0.1 3.57 3.0 2.26
0.5 3.03 5.0 2.12
1.0 273 10.0 1.60
20 237
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Low Defects Grophene Okxide V[‘\'

ASHINE

FOCUS ON R&D

Product |nformation EOR SUPERIOR QUALITY

I. Product Overview
1. The Low Defects Graphene Oxide developed by Ashine is referred to as ‘LDGO’ for short.

2. With such advantages as low defect rate, easy to restore and high purity, LDGO series products can be widely used in electric/thermal conductive
materials, composite materials, chemical reduced graphene materials and other fields, making them suitable for research institutes and other R&D units and
enterprises.

3. Under the same HI reduction conditions, the conductivity of the reduced products of LDGO series products is 5 times as high as that of the conventional
GO series products. As such, LDGO is the first choice for the preparation of graphene material with high conductivity through chemical methods.

Il. Product Parameters

LDGO LDGO LDGO
Product Number 2211 2221 2231
Form Powder Slurry Dispersion
Color Brownish green Brownish yellow Brownish yellow
Thickness (nm) =] il =
Fig. 1. Dispersion of LDGO and AFM Images
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Fig. 2. Ashine LDGO Products TGA and XPS Analysis
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(Customizable) (Customizable) Fig. 3. Ashine LDGO Slurry Rheological Property Analysis
11l. Description of Product Properties
) . i i Concentration pH Concentration pH
1. Electric conductivity: Because of the special structure of LDGO series products, the (mg/ml) value (mg/ml) value

defects of LDGO film are fully repaired after the HI reduction and its conductivity is
40,000~60,000 S/m, higher than that of conventional GO film (rGO) (7,000 - 10,000 S/m) 0.1 3.57 3.0 2.26
under the same conditions.

0.5 3.03 5.0 212
2. Thermal conductivity: LDGO film was prepared from LDGtO slurry by coating

method, and its defects were fully restored by HI at room temperature. The surface 1.0 2.73 10.0 1.60
thermal diffusion coefficient of which is up to 648 mm?2/S and its thermal conductivity can
reach more than 700 W (m-k) !

3. Rheological properties: The rheological properties of LDGO slurry of 10 mg/ml concentration was tested. The results indicate that LDGO slurry shows
shear thinning property and good time stability. The slurry can be adjusted and used directly according to the customers’ requirements.

2.0 2.37

4. pH test: LDGO series products contain -COOH and other structures, so their solutions are partially acidic.

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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IV. Application Example

Graphene films

LDGO powder is dispersed to form LDGO slurry with a certain concentration. After the
special processing of Ashine, LDGO films with a thickness from nanometers to
micrometers can be obtained by such methods as filtration, gas-liquid interfacial
assembly, layer-by-layer assembly, LB film, bubble template method, coating method and

tape casting. LDGO films have excellent mechanical properties and ion permeation and
separation ability, and can be applied in desalination and other fields. Graphene films with
high conductivity and flexibility can be obtained through the chemical and electrochemical reduction of LDGO films.

Fig. 4. Graphene Film Prepared from Ashine LDGO Series Products

V. Preservation Technology

Powder and aerogel: Keep it airtight at room temperature (less than 30 °C). Keep it away from reductive reagents such as metals, vitamin C, NaHSO; or
NaBH, when it is stored. Please store it at low temperature after unsealing and it should be used up within 3-6 months.

Slurry and aqueous dispersion: Keep it in a cool place at a low temperature (less than 20 °C). Keep it away from reductive reagents such as metals,
vitamin C, NaHSO, or NaBH, when it is stored. The product should be stored at a low temperature after unsealing (freezing is not allowed otherwise the
interlayer water will be affected), and it should be used up within 3-12 months (if the above storage conditions are satisfied, the shelf life can be 3 years).

VI. Quality Inspection

In order to provide customers with LDGO series products of the best quality, Ashine has established a strict factory inspection mechanism to ensure that its
products on sale give the best performance.

VII. Notice

Safe use: At a high temperature, LDGO powder products are prone to pyrolysis explosion, and such processes as powder grinding and impacting may also
cause an explosive reaction. Please ensure safety protection under the relevant conditions. The powder is harmful to the lungs and respiratory tract of the
human body, so please ensure corresponding dust protection when being used. The slurry has a certain acidity, so please avoid direct contact with the skin
when being used.

Storage and transportation: Powder packaging bottle for PS materials, slurry packaging bottle for PP materials. Please keep away from heat sources and
organic solvents.

This manual is a brief product description. Please visit the company’s website at www.ashinecarbon.com to view and download a detailed product
description.If you have any questions about the above or require the relevant literature, please contact us at Sales@ashinecarbon.com.

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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