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Synthesis of graphene oxide nanosheets with ultrasonication centrifugation process

ZHANG Xing' . LUO Zhijia® , ZHANG Songting' . LU Zhanguo', DU Baotan', CHEN Kai' ,
MA Sujun', ZHANG Jingiu' ., WANG Jing*, WANG Jie’ . GENG Hongzhang*
(1. Research Institute of Petroleum Engineering, SINOPEC Shengli Oilfield Company, Dongying
257000, Shangdong, P.R.China; 2. School of Material Science and Engineering,
Tianjin Polytechnic University, Tianjin 300387, P.R.China)

Abstract: Graphene oxide (GO) was prepared by modified Hummers method utilizing natural graphite
powders. The obtained GO was dispersed in water and broken into small pieces with different sizes by
ultrasonication. Then, the GO dispersion was separated by centrifugation. At last, more uniform graphene
oxide nanosheets were obtained. Through statistical analysis of the size of GO, based on vast of field
emission scanning electron microscope (FE-SEM) images, it is can be found that the size of GO could be
effectively controlled by adjusting ultrasonication power, ultrasonication time, centrifugation speed and
centrifugation time. With the optimized parameters of ultrasonication— centrifugation (UC) process, GO
nanosheets with an average size of about 100 nm were synthesized, and the content of GO nanosheets
smaller than 100 nm was more than 60%.
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Table 1 The selected parameteres of the UC technique
/W /min /(r+ min" ") /min
1 150 20 7 000 20
2 180 40 8 000 40
3 210 60 9 000 60
4 240 90 — 90
1.2.2 GO
20 mL 1 mg/mlL GO , (240 W,60 min)
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ucC GO o
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s o 1(¢) TEM 1(d) AFM
GO s Ll
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Fig.1 FE-SEM image of (a)graphite powedrs and pristine GO, (b) TEM and (c¢)AFM of pristine GO,

and (d)corresponding histograms for the size distribution
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Fig.2 SEM image of GO for different sonication power of (a)150 W, (b)180 W, (¢)210 W,

and (d)240 W,and (e)corresponding histograms for the size distribution
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3 SEM
Fig.3 SEM image of GO for different sonication time of (a)30 min, (b)60 min,
and(c¢)90 min, and(d)corresponding histograms for the size distribution
2.2
s GO , GO o 4
, 7 000,8 000.,9 000 r/min 40 min GO SEM o
, , GO s ,
GO , 8 000 r/min 40 min 100 nm GO
62% . 9 000 r/min GO s
8 000 r/min R
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Fig.4 SEM image of GO for different centrifugation speed of (a)7 000 r/min, (b)8 000r/min,

(¢)9 000 r/min, and(d)corresponding histograms for the size distribution
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, GO s s st
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Fig.5 SEM image of GO for different centrifugation time of(a)20 min, (b)40 min,
(¢)60 min, and(d)90 min, and(e)corresponding histograms for the size distribution
2.3 ucC GO
s « 2 ucC R
2 UC
Table 2 The optimized parameters of the UC technique
/W /min /(r+ min~ ") /min
240 60 8 000 40
ucC GO s GO
GO , 6(a) o 6Ca) SEM ucC s GO
300 nm , 6(b) , GO
6(c) ucC GO , 95% 200 nm,
100 nm, , 100 nm GO 60% .
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6 GO GO SEM  AFM ,
Fig.6 (a) SEM and (b) AFM images of GO nano sheets treated from pristine GO,

and (c) corresponding histograms for the size distribution
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Fig.7 XRD of graphite powders, pristine GO, and GO nano sheets
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