INFIREI A SR

R

—. Frmifik

1. BEFHRARNNEEEHXAERE (Small-size
Graphene Oxide) f&#RSGO,

2. SGORFIFRIISBFENEEREA, AT K.
NMP, DMF, ZZEEEA7, ENEZE. THFEATR
RIS EIERE.

3. SGORFIFREBHER. PEtTF. FERINE
o2, A 2R AT MRS, EARBIKERE.
SIS RUFIRUERIR, DRI ATA4EMNR, 1EREa
4, SGORFITTR AT EBME, BiEssitaesikE
{REEREREL,

= FmsH

FRES 15 1sn 141 14n
s MK B MK Ei%
=) IREE IREf REE IREE
e ~1 ~1 ~1 ~1
%’Eﬁ)@ 01~2  01~2  005~1  0.05~1
E{?A{l)%z >98 >98 >98 >98
“(v;lt%)) ~424 ~424 ~423 ~423
Toh,)  ~4687  ~AG87  ~4742 4742
ﬁﬁ%’) <21 <21 <19 <19
X o) <10 <10 <10 <10
*’%ﬁ‘fg ~300 — ~300 -
*Jf(ﬁﬁle%h) <80 — <80 —
RE _ ~10 ~10
(mg/ml) A RE e

WAY

ASHINE

TENR, RNEEmR

E1. BESGOF=RSEMFITEMEE
—on N

4x10°[ SGOI311 75.06 23.46
SGO1411 61.42 36.37

——SGOI3I 1
——sGoldii

2
8

3
Intensity(a.u.)
o 3 8 8

1400 1200 1000 800 600 400 200 O o 500 1000 1500 2000 2500 3000
Binding Energy(cm”) Raman Shift(cm™)

2. BESGOF=RXPSHHHIRamans 1
=. FmiERRises

1. D8R SGORFFREKFLEMRE, &
NMP, ZE. DMF, THFERMARIhE—EHDBIAS
73, mMO BB E RS ESEE.

2. B7KE: SGORFFmEBRIEAIFIKIERE, SGOF
RI7KBIEEEX. IRMZKFRRSEEX, MEEETE
TRPLERD REEEKREESGOH, LIWRIAE
ENESKEEHRSGOLLRMBNR B EUERE, &7
EHEEE—EEBNEEEEX.

3. pHIIR: RAHUMmersiZEFE L FRNIEHIESGOR
FIFmRidies, TEXNRRMARBHITESIXER, (BE
FERRIHEPHRNERT, SGCONHRBRKARE
B, XERTEHMGEREAE3H-COOHE, FI
AT A REIBR RS,

®E (mg/ml)  pH{E  &E (mg/ml) pHIE
0.1 458 3.0 3.13
0.5 3.83 5.0 2.83
1.0 3.56 10.0 2,57
20 334

UUEFRZYIHUASE, TMEARABIHEREDSIOKOEN. LA EFrRHEESIEOI—RBRES, NERFGH 7RISR, Bz~ miERRmA
SEEERTS, ALEEBHESEE, Bt BERDIREERILMNATHEBLERER, RAEAREIRE. FRERERETREHZF,

RERRENIERAERE.

www.ashinecarbon.com



INFIREI A SR

R

M. RFfEREH
i

SGORART /M, DEHMEMS. LERERKX. BE
B, FREEURZEREEFER, NHERGYAR
MEMREEETARENER. ARGWASTRES, I
LM ASERRENEMmZA. REEFLIER. m>
BILRTEFER, NMSEHERR. D4R Em
Fitse.

:

E3. SASRENAT KB

A. (RERAR

MATISER: ERTEARE (<30°C) , REFNE
NEERE. #4HEZEC. NaHSO;, NaBH, SR RIEHRE
fit, AFREEEZEDRE, HRET3-6MNERERR

B,

FRFDEGR . (KR TREAESRTT (<20°C) |, &
FHEZSeR. B#4ERC. NaHSO;, NaBH, &iERM
WA, FRARBRMEEZRDRE (RAUHSIK, &
KRR REKFERE) | FREES-121BAER
i (BRELRMRERY, REMAIASE) .

WAY

ASHINE
EEHR, ANESRRA

7~ ERERE

ATUEFRERERRNSGORTIF-R, BEMKREL
TR HEIENVE, BREEST Mg TR

=

1SN

+. EEEIR

ER%E: ESIR FSCOMRTRE D RERMIURLE,
MEXHRRIRE. BESFINT AR ERERMN, 5
BUMIFERFG TR SR, BRI ARRIRH A FR
BEE, ERTRETRMIF AN ER. e —E
Bt (ERRERRSRARERIZM.

CEEE: MARBERAPSHR, KGR APPHER,
BRERNR, B2SBENETEM. ERERMEERN
PEMER, BRI,

KRBABAEE MR, BArRixBiEERATIMG

www.ashinecarbon.com B&R .

SNERXS IR RBF (T UREREFREERRICE, WILEKR

BAi1: Sales@ashinecarbon.com

UUEFRZYIHUASE, TMEARABIHEREDSIOKOEN. LA EFrRHEESIEOI—RBRES, NERFGH 7RISR, Bz~ miERRmA
SEEERTS, ALEEBHESEE, Bt BERDIREERILMNATHEBLERER, RAEAREIRE. FRERERETREHZF,

RERRENIERAERE.

www.ashinecarbon.com



WAY

ASHINE

FOCUS ON R&D
FOR SUPERIOR QUALITY

I. Product Overview
1. Small-size Graphene Oxide developed by Ashine is called SGO for short.

2. SGO has abundant oxygen-containing functional group and it can dissolve in many solvents, such as H,0, NMP, DMF, EG and etc.. Moreover, SGO also
shows good dispersibility in ethanol, THF and other solvents.

3. SGO series, with the advantages of high purity, good dispersibility and small size, can be widely applied in catalytic material field as the carrier of catalysts
such as nanometer metal and oxidizing materials, as well as applied in fiber field to enhance reinforcement fibers. SGO series can also be applied in
lubricating field to reduce frictional coefficient after grafting modification.

Il. Product Parameters

SGO SGO SGO SGO
Product Number 1311 1321 1411 1421
Form Powder Slurry Powder Slurry
Color Brownish Brownish Brownish Brownish
yellow yellow yellow yellow o
Thickness -1 - -1 -1
(nm) Fig.1. SEM and TEM Images of Ashine SGO Products
5x10°
" Name Atomic% :SWISII :scolm
Monolayer diameter | _, 0.1~2 0.05~1 0.05~1 o] saomn o 2 =) © B
(um) SGO1411 61.42 3637 ’;
Aaxﬂ) 530
Exfoliation rate A £
>98 >98 >98 >98 5240 5
(%) S L
0
Carbon content 0
(Wt.%) ~42.4 ~42.4 ~42.3 ~42.3 1400 1200 1000 800 600 40 200 0 "o 500 1000 1500 2000 2500 3000
" Binding Energy(cm™) Raman Shift(cm™)
Oxy?,/e" Sonient ~46.87 ~46.87 ~47.42 ~47.42
(wt.%) Fig. 2. XPS and Raman Analysis of Ashine SGO Products
Sulfur content
Wt %) <21 <21 <1.9 <1.9
Concentration  pH Concentration pH
Ash content (wt.%) <1.0 <1.0 <1.0 <1.0 (mg/ml) value (mg/ml) value
0.1 4.58 3.0 3.13
Tap density (g/L) ~300 — ~300 -
0.5 3.83 5.0 2.83
Grain size (mesh <80 — <80 —
( ) 1.0 3.56 10.0 2.57
Concentration ~10 ~10
(mg/ml) - Customizable Customizable 20 334

lll. Description of Product Properties

1. Dispersibility: SGO series have good dispersibility in water and have certain dispersibility in polarity solvents such as NMP, ethyl alcohol, DMF and THF. Its
dispersibility can be greatly improved by adding a small amount of water.

2. Water content: SGO series have strong hydrophilic performance. Water in SGO includes free water, absorption water and interlayer bound water, while some interlayer
bound water is usually retained in SGO after drying process. Test shows that, proper bound water can ensure excellent stripping and dispersity of SGO. Thus, a certain
amount of interlayer bound water is also contained in the product.

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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3. pH test: with chemical oxidization such as Hummers method adopted in the process of preparing SGO series products, highly acidic slurry is required to
be washed for several times. However, in the case of super-filtrate close to neutralization, solution dispersed by SGO is still acid due to —COOH structure
contained in graphene oxide itself. See the above solution acidity test table for details.

IV. Application Example
Foam material

SGO can significantly improve the performance of polymer foam material due to its small
size, excellent dispersibility, large surface area, high strength, sheet structure and easy to
graft modification. In the process of polymer foaming, SGO can act as heterogeneous
nuclei in adding nucleating points, limiting foam increasing, and reducing foam size, thus
to improve mechanical, physical, heat insulation and flame retardant properties of the
material.

Fig. 3. Graphene Oxide Applied in Foam Material

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 SGO 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, SGO 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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