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(57) Abstract: A method for preparing high-
quality graphene having a controllable layer
number by utilizing an electrochemical pro-
cess comprises: using graphite as a reacting
matter, controllably inserting an intercalated
object capable of storing lithium ions between
layers of the graphite, and forming a graphite
intercalation compound having a controllable
order; preparing the graphite intercalation
compound into an electrode, and using same
as a cathode of a lithium ion battery; enabling
a van der waals force between the layers of the
graphite intercalation compound to disappear
through a partially irreversible electrochemic-
al process, and converting the graphite inter-
calation compound into graphene; and obtain-
ing the graphene having a controllable layer
number through treatment of dispersing,
washing, and the like. The method damages
an intermolecular force of graphite through an
electrochemical process, a vigorous reaction
process of ultrasound or expansion, and the
like is not required, the reaction process is
gentle, and the layer number of the graphene
can be accurately controlled; and an obtained
graphene sheet has the advantages of fewer

defects, high conductivity, and the like, and is easy in large-scale industrial production.
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W N AAAE. 2004 4F, Je[E AR KA M A R B R IR REAT IR T « PR MK
TR ML ) 23 2497 (microfolitation) ) 45 T — 8 8 7 5 B BUBR I, 3R Fh Y 4E TR
MORLR L T AR 10 45 R B S AR e, e DU E . TR ESE, AR R
IR . B EEKE X — KR, HRUERITE IR 9% AR BRI PE 4 50 b
BHOFFBIHERFFT, JL[RIZR152010 4E7% DURMEL 3 . BT A SR AR URE 16 — 4 45/ Apl S
Mim R, ARME S T FE A Mg, BA =B B w50 Y .
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AFELLTF LR (1) BOUBRBE 2, SR dIS A B G R g5 f e 3, (R R KK,
RIEE B (2) S AMUTRITE(CVD), SRkl 4 41 B G R g i i e 3,
T I 7 I S A T SRR RO AR OB R, A LA R A, ME DL S IR A
(3) AMEEAEK R, ZT AR TR BT R A 580G, HR AT SRR AN 5 TR R 4
B s (4) WAL, SRR AR S WA ERNR A, AR IS S AT 3
B, TR TG B R TR AT BRI, (ELR A% T R T A A R R O S A T
B, HARA =R A G () BAAEIRTE, Zik 2 DU B F 1 K & i 4% 8890 1
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N R CLARE 7 VR A OE B R, AN R AR AT 38 RO T, T AE AT AR (R AT AR AN
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(1) A s 50 DU B R RR S ) A RIBY 250 A 565 340 2 A6 5 ) (GICs):
(2) B8 BRIl A3 1A S84 A A0 A e it ) R A D it AR, TR
A R, A SRR AR R o AR DD R G R W 1 ToR), REIA SRE R
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F D ORI, B 75 N [R) 4 0 7E 30 43 Bh DL BIW] (— JBOB 5 5-25 408y, EADIER
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JIT 3 1 25K B 2 34 200-1600rpm, IR ES I [A] 24 20min-3h.
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#% GICs W& H i B AR B anrE
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5 8 ALY -GICs IRl 2% o 70T AR I S W #4511 S B 25, 23 il IO A =R A A 40
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ARG, KLk oy, W T#EALRRN, BEAOEENEY:

3. MALZETE A L GICs: FALZEIE A A GICs S R ARk A A7 58 Rl By P AR — e
BRI AR 3, A S B AR, S BB B, AT AR A, R KR R
IKTHEAF RN o XA — A H AL 5 S SR 4l A ) CAES 1 B T8 28 A A0 36 25 1) i i) 4
GICs 17155

4. REVEG K GICs: X2 EHER A S SHAYRSEG, RIGERs)HERT AR
N EE B R G AT A BRI ) ¢ GICs 9 5VE

5. IEYEA B GICs: ¥tk 14 8 FIFG 1= 48 W R S5 5 40 B8 B RV & )5 16 In i 4%
TR M-GICs;

6. M ERIL (AR IR A WARTE) & B GICs: M5 $hidod J5 T 3% 41 7 L i mT A 1 R 0 A B
I AR T 25 28 43 B 4 h0) B0 P B i 4 tH ke 19, R — b m] [ o 799 A s 9 b LA b 40 JB (6 20
T 130 R A ZR ) AT N A 58 S (R (R i) 4% = 0B 2 7T GICs [0 J5¥E o %7 AT I ok 75 B4 &
() 5 N A R4 N AT 85 = R) (1% S R4 oA AT 1) e il FE T gt ] i N 8 = R) R
HAELR S .
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WREMARLZAL, &N ZIRARATF, PR, ZREAETERR

ARWAT, PROPIRNSEZ FER, ASBAFBEAMUR TR A SR, SrEaE,
N AT S5 HOPG . Wi 3 m 40 . RAHE KR4 . RN IER A4 5%), 45k
Wadt B B A Z ARG WA S P i 2D — Rl XS R 5 Bl A A B, 2
B A 7 DL SP? 2K B L 7 AN B, [T SN BR A T XS 2pZ BB TR R A e
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ARWF, PROFRNEEFASES. SRANMY. BE5W. 2P rH—,
A LR R A . R mIE 1, RAEYRAEANUETX 1 k.
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AR G R AL S . A SRS S5 R Ok R, SRR — R K
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FERAMERRAAET

(1) A&, A A 800 O o, 5 AE AT 58 R () W] 3% 4 N e At 47 B3 T 1Y 4
JRFA, RO AT SRR AL S, R a] DS AT S R RS A

(2) i AL A R A A SR 1 1 IR DA IR AN 2 2e il 75 0 A S5 R
FURNIERE, SOV RERAT, SRR SR R s, merm B, 5T
Bk AL A

NS A RS, BRI AR, X S A T U A e )
1 AT BR A B Y T o 1 00 S 9] PP R IR AR 2% R B S g i, 8 R R R
A, LIRS ) PR A AT BRAE SIS UL, A5 T o3 BORT A B E R ) L
A A A

LR St 9] o Bir A6 S 360 R AR50 TR Sl B 8 m AT B SR IE 3R AT

S 1:

FREL 6g £188, 3.24g TL/AKGEALE:, 2.69g T/KFAWIT RS G, 80°CEHT A+
T 8 I, TEESEIFE TR RN h A B, 400°CATE 6 AN/ PR EE T
IKBEE LRI Fe¥™y Cu® o K ¥R SE MIFE W A8 B LA b 120°CF 48 10 /b, HI75 =
W @A R A A A B RS . (R 1)

¥ Bk B i) B S R S AR G SR R A LA ) E B R TR AR M B s A, 2
OB AT 80°C ELAFMEAR 45 12 /MBS, DLIAE B 7 R i TR . EF B %
FE L AR /BRI 57 AR P L 2 2 AT 2 AR SR B rRL AR DA o 1A, 1M LiPFg »
EC/DEC/DMC(/RRILL A 1:1:1) A FEARVR,  FR IR H 7l FH BB 1~ vt B e, 2 e il F B
LY T AR (] 0~3.0V, 78 LI 100mA/g, BRI 0V, 7103 3V jF, %
HROMARTT, 350 S d020 S A o BUEIK A 2 B 10 408D, Kok, REhiRikz
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HL PR AR 0 (7 L I 4).
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FE L AR /BRI 57 AR P L 2 2 AT 2 AR SR B rRL AR DA o 1A, 1M LiPFg »
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RIAT 145 2 B0 55
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MREL 6g £1 85, 0.2 TL/KEAEE, 80 CH A AT 11 8 /NI, T8 J5 B RE i £ | Y.
Srh s, 400°CAEE 6 AN /NI, BT B TOKBE B PR R T Fe'T. KBRS I
5 MERAERAHAE T 120C T4 10 I
H TR AR S b, JEVR T s BOE M 4 2 A&, dom iR B .

XT EE A 2
FREL 6g £188, 3.24g TL/AKGEALE:, 2.69g T/KFAWIT RS G, 80°CEHT A+
10 T8 8 /NI, TG IFERAE RN P E, 200°CAHE 6 A~/ .
AT B v s R R G, AR A B R A, WOl eI A S
X1 ARBEENSYESMEITIE

L aiy ALY ALY
S BeF, BeCl, RuCl; Na,O CuO
Si NaF PCls AgCl MgO Cu,0
Sn MgF, NaCl SnCl, Al,Os5 Zn0O
Co AlF; MgCl, LaCl; Si0; Ga,0;
Ti KF AlCl; CeCls P4O10 GeO
Pt CaF, KCl WCl, K,O GeO,
Au ScF; CaCl, WCl, CaO As404
Ru TiF; ScCl; WCl;s Scy03 As,0s
Ag TiF, TiCl, WClg TiO SeO,
VF; TiCls Ti,03 Y,0;
CrF; VCl, T1505 710,
MnF, VCl; TiOz-R NbO
MnF; CrCly Ti0, NbO,
FeF, CrCls Ti0,-A Nb,Os
FeF; MnCl, VO MoO,
CoF, FeCl, V,0; MoO;
CoF; FeCls VO, RuO;
NiF, Co(Cl, V305 RuOy4
CuF NiCl, V,0s AgO
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CuF, CuCl Cr0, Ag,0
ZnF, CuCl, Cr,03 Ag)Os
GaF; ZnCl, Cr;0, La,0;
RbF GaCl; CrO; Ce0O,
YF; AsCls MnO, Cey 05
Z1F, SeCl, Mn,0s5 WO,
Z1F; YCl; MnO WO;
Z1F, ZrCl, Mn;0, Na,O,
NbFs ZrCl; FeO K,0,
RuF; ZrCl,y Fe,0;

hematite
RuF; NbCl; Fe;0,
magnetite
AgF NbCl, CoO
SnF, MoCl, Co304
LaF; MoCls NiO
CeF; MoClg Ni, 05
W BEW
BeS CuS P Y5
B,S; Cu,S F
Na,$ ZnS SRk g
MgS Ga,S; E 1%
ALS; GaS RBARE
SiS, GeS EHRE LW
P,S; Ge$S, FEA
P,S7 As;S; EHH LB
P,Ss SesSs EHE A
K,S SesSy K] RL I
CaS RusS, BRI L N
Sc,S; Y,S; KL
TiS, 1S,
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TiS NbS,
Ti,S3 MoS,
VS Mo, S;
V) Ss LaS
VS, La,S;
V,Ss CeS
CrS WS,
Cr, S5
MnS
MnS,
FeS
FeS,(marcasite)
FeS,(pyrite)
CoS

FEA R W B B BT AT SCRRFRAEA WA b 51 I8 225, it o R A — s SOk A gt 5 |
WE R Z 2 T5HE . BEANRL PR, FED B T AR LR YR A R R, AU ECR A R
A DO AR B AR 25 ol e sl A 5, X L8 S 1 S R V1A R P IR BORI 25K A5 B PR

5 HEH.
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MM E K

Lo — PR A Ak 22 R ) 2% 2 BOnT 1 I s B s 1 v, HORRIEE T, Rk
AR

(1) FA == 5] DU 36 JE RS, oA R 200 A S8 3 2 A6 05

(2) B8 BRIl A3 1A S84 A A0 A e it ) R A D it AR, TR
A R, A RS R R R FEER IR, BEASEE AT,
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