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FOCUS ON R&D

Product Information EOR SUPERIOR QUALITY

I. Product Overview

1. The Large-size Graphene Oxide developed by Ashine is referred to as ‘LGO’ for short.

2. LGO series products are rich in oxygen-containing functional groups, soluble in H,0O, NMP, DMF, ethylene glycol and other solvents, and have excellent
dispersion properties in ethanol, THF and other solvents.

3. With such advantages as a large size, high slurry viscosity, high purity and good dispersibility, LGO series products can be widely used in spinning
materials, film-forming materials, cladding materials, thermal insulation materials and others, making them suitable for research institutes and other R&D
units and enterprises.

Il . Product Parameters

LGO LGO LGO
Product Number 111 1121 1131
Form Powder Slurry Dispersion
Color Brownish yellow Brownish yellow Brownish yellow

Wit e ioax | ewaswa
Thickness (nm) =A] =A] =
Fig. 1. SEM and AFM Images of Ashine LGO Products
Monolayer diameter (um) 5~40 5~40 5~40
2.5x10° 6o
Exfoliation rate (%) >95 >95 >95 2000 Nome Ao o1
o 219
21 5x10° Cls
Carbon content (wt.%) ~42 ~42 ~42 H
81 0x10°
Oxygen content (wt.%) ~54 ~54 ~54 5.0x10°
D'TUAUO 1200 1000 800 600 400 200 0 10 20 30 40 gﬂ 70 80
Sulfur content (wt.%) <15 <15 <15 Binding Energy(eV) 2 Theta(®)
Fig. 2. Ashine LGO Powder XPS Analysis and XRD Analysis
Ash content (wt.%) <1.0 <1.0 <1.0
BET (m?g) ~207 — — |} \ /
e b
Grain size (mesh) <80 = =
i L Y€
) 15 0.5~5 <= i —_

Concentration (mg/ml) - (Customizable) (Customizable)

Fig. 3. Ashine LGO Macroscopic Viscosity

lll. Description of Product Properties

Concentration pH Concentration pH
1. Retention of large size: When some ultrasonic dispersion equipment (especially rod-  (mg/mI) value (mg/ml) value
type ultrasonic equipment) is used to peel LGO, it will lead to the fracture of LGO lamellae
to a certain extent and decrease of the size accordingly. As such, it is recommended to i &1 30 22
use a relatively mild peeling process method such as mechanical agitation. 05 3.23 5.0 202

2. Difference between LGO series products and GO series products: LGO series

products have a larger size, so the viscosity is greater when the powder is turned into the 1.0 2.88 10.0 1.85
solution. Tested by using a Brookfield viscometer, the viscosity is 5 times stronger than
that of the GO series products.

3. pH test: In the process of preparing LGO series products through such chemical oxidation methods as the Hummers method, the strong acid slurry needs
to be washed many times. However, in the case of upper filtrate close to neutralization, the LGO dispersion will remain acidic because the LGO series
products contain the —COOH structure themselves.

2.0 247

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 Fibers

By using the characteristics of liquid crystal and the large size of LGO series products,
LGO fibers can be obtained through solvent spinning and reduced LGO fibers can be
obtained by reduction. High strength, conductivity and specific capacitance make it
possible for the material to be used in high strength fibers, wearable devices and other
fields. The graphene nano-fiber material can be obtained by other assembly methods.

. Fig. 4. Schematic Diagram of Graphene Fibers Prepared by Ashine LGO
V. Preservation Technology Series Products

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 LGO 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, LGO 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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