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Figure 1 Chemical structure of [Bmim][Tf,N].

B B A 5.8 mg mL ™. X% A T IL A 2 3k
W TILS A 806 2 2 8 fn-nkH EAEF, {2k TIL
TEAT 58075 32 THT W PR, AT ) 1 3R B R R A

TEE 5 AbER IR, T 7 i 5 R R AR
BUYIN ), RIS EZESEE SR NS, X
oS B RSN ERE JT, 1R SR T R ZUAR L
B2 51 A S0 2 B R IRERERTE . N T e IRTE
P FE I AN, FTR K SE BT D) 1ok RS
FRBI T, GO EE K 7%, Shang %R Hi7E /D>
RILH UM B a6 A SR 77, AT A SEA S
1-7T 5E-3- FE LRI /N B35 12 25 ([Cymim] [PF )R & J
W EEA W . 25 SRR I, T B B ) FHIL A FH Xt
Tl & R AR R B 4 BRI (] 2D T30 min
B, REI T 2~52 . K/NA0.006~0.0125 pm’f)
F S A S SR, BN S I AR S T
FIE I R B A2 N9~29 nm 15 ) N 1~16 nm ) A 5
Tk . Abdelkader s ) FH M 25 BR7E BR B 3 A2
HH R TR B I TR AL R B B SR AT I A SR R 1 1 £
At AT R SR A SR AN B 0 EE T N T E R AT B =
R, AR JE BN IRIE SRV 57 (deep eutectic solvents, DESs)
(RS ETEEE SR L N2:1, DESHRFRZ) A BE s (1)
23)E R S EA TR, TER SR N TERES,
1E M FE A2 W 1230 min, #2950 H) DUF R
. BRESS R, R4 3 7RI 5RIE R Li4 8 17
TEF, TEWIZLA I S TR R (5 B ek H HH 2
WcBH BRI B B 1), 1% FECA S 42 DT I 9%
e A S RN B A SRR RN, B
i BRI 58 1 2 2 (1 SN S B s L SR 0
FZ, FL R HIES TVaEE ), o B R AR R AE
RAMEARAMME, A BELEFARTE—E, N
RSP

TEVE A2 75 30 A2 A B 00 P N A K, DRI R R
S AR Jin At 87 P 1) A SR R B ) % POk
BHEAE0.3~300 GHzIW LRGSR T, TERCE Y, ILsTE R
A AR Gyl i & 745 S n gk, M ae i35 18



REFR: b 2018 4F 48 % oM

T SN R AR . Matsumoto 25 i+ HIIL2PF Al
ILAPF AR IILs (45t R B2 FR), A a8
Ao BE M ARILs 1, DUE A BRI 2930 min, 45T
MR R IR AU SR B A SR R, EHoEUsE
FR) A SR VR B 75 100 mg mL ™" (BAIL2PF ¥ 71 3
B9 AR08 b R SR DR B Rk 95%, H
BT P )R8 46, A N30 min. iZUERRZHIA A, 12K
FEIR IS R rh, IL2PF MITLAPEH (1 B 85 7-PF, %543 43 fif
F=AEHF, HFFEROEAE R & e dd N BA 2, 1K
TRBEZEEE, (R T ILsPHE FIiE N, AT S 3L
B R .

SR, IR RIS & BONE B, ™ ER T E
TR IUBER . IR 3L S 77I(DESs) A — ZR 51 i1 4 14
B TR, R FE ARSI E Y, — &
P P i 2 20 (2 — o [ A R, Tl A B 2
(HBA)FI A B iR (HBD)™, 38 idt ] 2 o 4 B ] 2 g,
HeE B TR HLE R E. DESsHAZ/EE 7 IF
G 0 B 7, IR PR T, RS ILs A ™, 1M
HiE BRI, AR, FHTPReRem. EVHE
PEIFEEAR s Y, W EL RS 3 €2 3 88 o) 4% BB 10 7
7. Trene5 N4 SAL PEBRAN 2, — B2 LA 1288 R LIR A
#%HDES (1K /1848 mI m™, 5 H AR R (1)
RIEFIAET ML), REH— R0 A SN IMAE R
DESH!, TEHIF [15F FHHTRIE, 19211 2 6515
WHZLIE. BFOE DR LR B A8, E
OB BIEW TR RA =, RN TREREE
2 N R A, RIS B A S IE S R ek
FE TR A S8 0. AT ER A R AP IS IRIDESs il B AN i
M) A7 SR 05 0 WO IR, 38 2 5 SR 72 I A R
K/, HDESsTERE 5 ol IS, 2 —FhdEs
SR IRR I,

3.1.2 HAEETE
FELAL 27 R AT R R 8 A 5 AT 2147 S8

BREIRIE
= PR
ore /N o o N/\6
+ /] A\ +
////N\) g/N
n=1 IL2PFg
n=3 IL4PFg

B 2 fILEEMILs IL2PFFIILAPF, )45 # 4)
Figure 2  Structures of ILs IL2PF and IL4PF, oligomers [41].

JZ. HAGE TR B IR 2 AE R A, 1 T2
RERE G T E RS A SRE A R R IR D R AR
ARSI N KEERRE, SRR 2 N
THUE . AR R KB AR Fth . LRI FIA
o Eth 5 7 T

20084F, LinZ "R A S5 A 2 10 b 2% & i A
B TILE REAL A S50, AhAT PR R ILs (137 J-3-
FH S IR I 7 U R R [Cymim | [PF]  1-3F 3E-3- H JE Ik
W DY FU B R £ [Cemim][BF, ]« 1-3F JE-3- FIE Bk e &4k
B [Cymim][C1]A[C,mim][PF] 4FILs)% 5 5 /KRS
(PR L DVE N U, 7E RN A S 2 [R] Tt
15 VR, 75N AR IRTFILE R Ak A 2807 1
RAEAPUVE. AATHENIIL B B AL A A 5805 (1T L2 2
TLPH 5776 FF A 1 3d J5 AT ZETLBH 57 i C2 4 B %
BCE HIE(E3), R 55 &G R BT a8 S, |
e AE B S I FE FP X AN B2 B B, Lol A 2%
ALAI S 7 2 — DRI 7L T A 2 R A B B AL IR AL
R BUAE & KRN T 10%0 75 2L B AEAL i f 58
i 2. AT 7K FE Ik 2 o g e g R SR R
HH3E, S IR i TR B AL I R
BPAM, FECAGITIF, S5 [BF] & TN L4 N
5K BRI, S 8HER R T SR 06 2. R
TEZ NI ROZSZ 2] 3 3B, R —FF
WERIE, SR IX PP R AL S50 8 R AE. Xug!™
T I A AL 7K VR A AR A R T PR B2 L it o 19 P
DA LI §-(Br« CITHIBE, )% 3 B R SR i 5, 42
H T IEILIE R 5 A S G I LEE. U7 S ik
(A I PR AN, — S B -2 W PR FEAR R & 17 7
A, SR TT DL I A S FUR R 1 R B S IR, TR
BRI ERA R, XA A TL AT DA B4 88 1
JEZ AR, DRI S ) A SR 4. TLUR B )3 i Al
AN R 38 s A A T A SRS R R, RIRHbATTIE
R IUAE [Bmim]Cl-7K H fi# 5 [Bmim]BF - 7K FLAFR VR

Ay f}?\::j\\

U<—> \—_J + €
Bl 3 1-Jk-3- R IR B b i K T s 72 P )
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Figure 4 Oxidation and exfoliation of graphene lamellas [54] (color
online).
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Application of ionic liquids on green exfoliation preparation of
graphene in large scale
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Abstract: Graphene has attracted much attention since it was discoveried for its excellent physical and chemical
properties. Thus, it is vital to prepare high-quality graphene in large scale, especially in green methods. Among them,
liquid phase exfoliation is a promising method for large-scale preparation of graphene. Green solvent ionic liquid-
assisted graphite exfoliation is worthy of much attention, which can obtain monolayer and few-layer graphene, and the
yield is nearly two orders of magnitude higher than that of the earlier used organic solvent N-methylpyrrolidone. Here,
we firstly classified and summarized the various solvents used in liquid phase exfoliation, then based on this, we
discussed the application of ionic liquids for the actual exfoliation preparation of graphene. And it provides a reference
for seeking strategies which can overcome many of the challenges faced by current liquid phase exfoliation methods in
order to develop more efficient green exfoliation systems.
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