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Research progress in plasma preparation and
modification of graphene powder
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Abstract; The methods of plasma top-down and bottom-up preparation of graphene powder, modification technology of plasma in-
situ, plasma post-treatment adulteration and plasma etching of graphene-based materials, and the application of supercapacitors
lithium batteries and electrocatalysts of graphene and doped graphene powder were reviewed. It is proposed that the preparation of
graphene powder materials by plasma technology is simple and rapid, effective and controllable, and environmentally friendly.
The surface functionalization of graphene can be realized by plasma technology to improve its electrochemical and electrocatalytic
properties. It is concluded that the development of plasma process is of positive significance to the industrial production of gra-
phene powder, and the graphene powder materials modified by plasma can broaden the application field of graphene-based powder ma-
terials.
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Tab.1 Several common graphene preparation methods

ik i T A S R B30t
BT R B, BB/, B A I
YO J A =
VLB Bz %ﬁﬁmw’@ﬁ%ﬂ%mg PRRAR o 10 wm 07 BT, SR [1,4]
=3 nm B}, FEEEA 35 100 wm
FERR A2 SR T, Si T A6 M SiC 2
SICAMEAEKY:  WREREIHE,C R Tl ERHES A ATE ﬁﬁﬁﬁ%’ﬁﬁg’iﬁmﬂﬁ%’ [5-6]
B PR T 380 A
A W
N— ERERE RAAG KT BB R SN, BB/ R, 7B _—
R T R R R AR
AL — B — iR R R, SR R
S, TR TS R T B, 4 B
DRI , 5 1 T R R S
BT RIS A G s BERE PSSR gy
BT BT S 1, BRI AGE B 2 R
W LA A & LB
AR R T A% , BRRJR TE
2 SRR =R G R
LSRR E OB, 36l 2 L% 5 R <£¥§;i’z’;§§g§§ :gu% [11-12]
PNt TR T
SRR BT M SRR SRR SRR R B, R
BALEREE RN, PR LG R U, 7R AR 0.8 nm BULAVKZ ], SRR AR [13-14]

B b 4 SR A

R(C>T%) , R Bk, @ar in T4

EEFERERE . W KUUSMOSE USSR, A\ I B AR IR 45 5 A% L0 T2 20 H B e
SHFURCH, . HLREE AT | OB . BRI . LR R AN BB R s T RIS TR R AR
FNYEFREE 2 m) P S AR A e I AN B 37 B W3 SE B, PR R R FE R S B S
SR RTF 50 F 5 FE AR R 1T & A BEAEE I P AR B A i R, DT S 850 H kL 735 A, e Xl o 3R
PR IKBI PR, T RS B TR ' IT4E R, BEE S B TR AR AW R R, S8 TR e
KA R 5 EOR TSR B A ) e ) R R 4 K b e 4 Ot S I BFSY . Wang 4511
TFR T 3T e 8 2 e I B T b S A R PR BRI T2, Sun 25 SR R A 458 F ik, 56
FE AR IR HR A2 T FEL SR FEL A7 TR ot o B8 Bk R K SR RN B 90 oK A8, T I 38 4 A S5 BHL 324 e F 78 25 R X ik
DYAIBURL B o Pajootan 25200 {55451 46 B8 A0 S5 BEBR 0 K A5 HEAT BB B T REAL LAVE R B 4 L 25
TR . Li 250 i e 4 B Tk SR A RN B 2 I FRVE AT SR T HEL AL

Fl 2004 4F Novoselov 25" i i fz 42 3 B 5 1 1) P 1 BRI 0 BB T, X T4 BB I & TN 5E R
EARWHEHI ., 2008 4F, Dato 257 #1318 T — Fh7E S A IR 8 oh AR & A BB AR 258 TR T .
G, R T BTG BRI &R E & T R R BB R R B, XA B TES &
PERER S ML R R , IS4 B T RSB AR S AR IR ARG, B = R AR
BRI AN, A BRSBTS T A B R R R R, i T
BB LA TE SRV I RIS P i R R R Y RS TE B RTIORE R B T R 36 T4 B A
SRAL S SRR A A BRI B A A T A B & Rl A SR
FARE ARG S Y BT ER 1, LLA B R A ST R A Z R B B -

ARICHE FETHE T 5 TARA R EL T il A S AR 7 ik, HRATIe T A Sk kel A &
AT A P A B TR BT R R , PR A B AR il A B O BB AR TE B R A VL
K AL R TSR B R EAT T I8 9N, B e B85 T oE U i R Sk & J T Tl FIBk AR o

1 RIS & O SR
A B N SR TR A L, 8 T Mok LA RO PR 8 0 4 Mo 2 1 R85 4 0



98 hOE OB R R %28 %

SR, BT W & SR R TR 2 — o AR P BB AR Y, /T 228 B BT R A E
T2 B,
1.1 FEFHB LM TE

SERETR A LT R AR T AROR X S s ST AR Y AT R B RSO SR AR — R T
o WU RIERE B B — A B AR B 0 S & 0 SRR ik 1B 1 BRSO SE 56 R
GUnEE . TR 2 AR AR A SR 2 AR A BRAR A BE AR, , AR EE AR o B A R BIH FL 7= A A R T A
45 L ELAT R A TR 4 W R T 45 M e 1 R R e BB

A JETT

e HIAR (A4 - B4

100 mm

12 mm

HL IR

BE1 BElAELBRRSTEED!

Fig.1 Schematic of arc discharge experimental system
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Fig.2 TEM images of graphene nanosheets with diferent types prepared by plasma
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Fig.3 Schematic diagram of plasma etching sulfur-doped graphene'*’
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Fig.4 Electrochemical properties of different electrode materials
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