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Abstract: Graphene was prepared by the classic Hummers method. By changing reaction temperature,
reaction time, oxidant addition and reductant addition, the key processes that influenced the prepara-
tion were studied. The result shows that keeping the high temperature stage in the range of 90-100°C
is the most important factor to ensure high yield. In order to improve yield, the low and intermediate

temperature stages should be kept close to 0°C and 30-45°C, and the reaction time should be longer

than 30min and 60min respectively. Moreover, excess oxidants is also an important factor.
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Relationship between GO yield and reaction temperature

(a)low temperature; (b)intermediate temperature; (¢) high temperature



Hummers & i A7 8845 19 28 T2 K s HLEE

3

GO P=RTFRET K 0.3%., Xl AE SRR E2E 2
372 BB 5 S8k R0 14 47 2 4 FE A AR IR B R % & 4
B F RO A 2 58 4 10 0 BB TR 32 T R W S B o 72 op
RE% 15 2B i B, I AT LR S GO =R, fEvh
B, GO By 7= 2R B IR B TH5E 3 KR o (R AR R
AR il B 3 A A AR 0 B G 0 — 2 4 2 RN
SRR S 723X — R B AT o S AR R A 47 2 00 e i
EFSH AR AR AR AR /N ST GO B 287 3R (1
AN, R BUR GO PR RS AL A R R B — A
BrB, MR H 100°C ETFE 120°C B, = 5 K2 T R
T 4% It HAE AW =) R AR 3R £ 1) B R
T 3 — o B F2 B e A A R A R R R R K R
AR RS DER T s ln )2, it -,
X Rl B 1 P 2% il 2 3R R A b T G  (E R S

WEERAE BB R ZESR T EERA RN &
ATAELHMUFZEHNEER., E&2H TR RS
N 53 B 5 0 7 )2 BT R G 2 2 Mok B R AR
S Hh ke LY R ABORL Y

H LA A3 BT DL Y B8R A B R v I B Y IR
FEXF GO By 7 384G — & 52, (B 2 H 52 ) 72 B2 AR AN K
fe il BOR P E GO 77 220 SC B, 45 1w 1 B R I e B
1E 90~100°C LI N . 28 GO = RINA I % .
2.1.2 [ B[R] B 52

A ST R B B R v L AR B R B[]k
GO W= — e m . R 1.2 35 HA S 4R
A5 R AR R B B R B[] Ry 20, 30, 40min, H il B R R
ffiE A 30, 60, 90min, @& & B/ h B ) A 5, 15,
25min, 15 225 R M E 2 PR .

102 | @ P 102 - (b) _—— 102 ©
F X \-_/-

10.0 | 100 | 100 b
X X X
S = <
S ogt 5 ogf »° 98l

96 F 9.6 96 -

20 30 40 0 60 80 10 20 30

Time / min

Time / min

Time / min

B2 GO f=RYR WA EAIER @M (b Pk ik

Fig. 2 Relationship between GO yield and reaction time

(a)low temperature; (b)intermediate temperature; (c)high temperature
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Fig. 3 Relationship between GO yield and oxidant mass (a) NaNOj ; (b) H, SO, ; (¢) KMnO,
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Fig.4 The influencing factors of GR yield (a)amount of hydrazine hydrate; (b) temperature; (¢) time
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