MRS SR 2022,16(2) :269-274

Materials Research and Application

http://mra. ijournals. cn

Email:clyjyyy@gdinm. com

XEHS:1673-9981(2022)02-0269-06

TR/ LR R R AR

B, K

A SR

7R Tl R bR RE IR Be , )R TN 510006)

B O LLRWEIE(PAN) HRRIE , B IE £ 0 Ok b i FL 1, R fl 2 22 9 5 i — 4R fb Bk /PAN B &5
21 4 (MXene/PAN Fibers) , il 12 %5 58 4k B8 5 75 21 — 4k ik fb 5k / 2 FLAK £F 248 (T1,C, T,/PCNF) & 541 K. F
FHA T S X R AT S B S el T OB L R I A3 BT A B v A 2 T A s A o B A U 4 A
fE R L AL PR IR . 25 R . Ti,C, T,/PCNF & & #HAY He 2 i AN 294 m?- g, FLAR 40 4 45 1 7E 50~
100 nm Z i), B 2 TL,C, T, 41K H 5 4 e 7 4t vh 3 TL,C, T, /PCNF 1R S AR A E LA 08 5 09 vl fb 2
BEELAg "W EE FILARAN202F g L, YR HEEAEI10A g 'IWH AR EIL169F-g !,
XEESRTEAZ I g B 00 KA i b IR v . I, e Rk fb gk / 2 FLAR 4T 4 (Ti,C, T,/
PCNF)E A M RHE L 38 W I DL B A A0 %5 7 T B A e R & TR W

KR ARk / AL AT A B 27 22 AR M R 5 B AR 2 T

HE 45 EKS: TM53 XEARERL: A

SI3CAR S B AR IR SR, TR . AR B/ 2 ALk T AR Y ) a5 BOPEREWT AT T ] MR SE 5 R L 2022, 16(2) 1 269-274.
DUAN Weizhen, ZHANG Haiyan, ZHANG Shangshang. Preparation and Properties of Two Dimensional Titanium Carbide/
Porous Carbon Fibers[J]. Materials Research and Application, 2022,16(2) :269-274.

MXenes & — 22 ¥ 4 & i b 91/ & AL P 19 S
R MXenes #4082 1 MAX AH 2 i g%, Hep M
IR, MXenes #4 B — i A8 =X M, X, T, , Hop
n=1.28 3, AP MACKLEEJE, 10 Ti. V. Mo
85 X W R 7R Ay e, R sl i /T 250 T, 02 48 A kLR
I 4 B RE S HT L I —OH. —F., —0 %%,
MXenes B B 1 5 09 9 B 5 1k 2% M RE 9 32 1
TR0 A R G 2 A AR R R O T e A
HURE A F, = SR (15000 Seem ™) VB
) b 3 TR R A 5 1) i A 2 T 1 A

RITE 4 T —¥ MXenes 71 38 76 27 4E | If
o FH T4 B8 7 THI B AR OC T AR, EB 4 S — 2k
# T1,C, T, MXene ¥ 8 16 i £F 4k I iz HF 2 A ge
TR T A 0 R MR 2 2 RS T LR R L £F
Ak 3R 1 MXenes A A] 36F G ™ Az B 7% L ™ F 5 ) HE R
fb2F P fE s 5 — 28 0 ) #2722 07 7% MXenes
AR 2T 4 YR DL g P 4l M Xenes B4 6} R

75 B #1 : 2021-04-06

Wk B &AM, DL K A 3 5w HLAE PR PR fiE S L
A ) L, SR T D 2 Bl 41 4 1) A A8 T 5 0 E AR TR
W 7 5 MXenes # HVE I, DT 52 i 2 A Ak 2
PERE.

) 5 o 27 22 % M Xenes 7 A 22 L 40 K bk £
b, — )5 T f# P T 2l MXenes BB G 35 2o F2
RAMEE AR, 5 —J7 1 o] LA R b 2% i
U MXene 5 HL 04 42 fill JL %, Bl F MXene X
FL AV P B T R R o TS M Xenes ik A 2 L £F
iy R L A E R NUUS @ € 'S
b, I 8 v 27 220 B SR 0K T1,CL T, 40Kl A i A
Z ALK dE b Hil & T TLC T,/ 2 FL 98 K ik £F
4 (PCNF) & A Bk IR0 58 7 = fe 2= PERE .

1 SCIRER 4

1.1 SRR
JEORHEL R A IR N s (e M4, 22 S bk L SURIR

PEE B A B ek (1994-) , 95 VLV 4 S8 L, EZWF5E 05 0 A A B TR , E-mail : 1390493741@qq. com.,



270 LI

2022

(o Aradi, = 255 A1) VBRak 145 (7% & 98 %, b 5t f#
L) R ER AR (AT gl [ 25 5 D R IR 20 Ok
#RZ80nm).

1.2 MXene 4K B % &

B ¥ 5 gk &/NT 75 pm 8 Bk B 1L 8
(TLAIC,) MAX A P & K BF B, 9K )5 A% 120
mL (1) 5 5 B0k 40 % I SR S W, ZI 0k 12 h
JE BEATE L VR, HE L2 W W pH {E £ 3T h
(6~7) o 4 £ B F K& i N, N- = W 3t B g i
(DMF) , fiff F 88 75 ik 200 M A 8 A /KoK B8 75 4 h, fifi
BT KB L G 3~5 %, I 7E 3500 remin ' 5
T B0 5 min, WE FEE WG R EH TR, KSR
sH/NF 500 nm 922 2 Ti,C, T 40Kk 8 R .

1.3 MXene/ZFLERFHMTI&F

B 1 g I RNEEIE (PAN)IDAS] 9 g N, N-—
3 H gk e (DMIF ) % i H, 80 “CE R % J1 B+ 2 h,
SRIGFRELO. 5 g [k Ak BRoM A — 52 12 9 PS Bk in
A B3R PAN W T, 0 18P 4 h J5 R A #9722
FoAR M 28 i AbBK /SR B W 45 4 5 WS B Bk Ak
B/ RE L E TR b TR RS TEE ER
IR A VAR E) Z AN E 200 °CL R 2 h
J5 AT AL T LL 3 °Comin U AY TR B R TR &
600 ‘CI: LRI 2 h, i J5 159 2 ik 1k 5K/ 2 1L ik 2F 4
(Ti,C,T,/PCNF)E &Mk, 24 PS:PAN Jfi izt [ty
1: 2 I, B¢ & A 4 o T1,C,T,/50 % PCNF (it & 4%
B ;M PS5 PAN L& bRy 101 BT, B 5w 440
Ti,C,T,/100% PCNF (i1 & 47 %% ) ; 44 PS 5 PAN it
HHR 320 BR Ay &4 R T1,C, T, /150 % PCNF (i
) M PSS PAN B b 20 1R, B S igAE
Ti,C,T,/200 % PCNF (Jii 43 %0) .
1.4 RIE

fili I X 45 £ 455 H1H{X (XRD, D/Max-IV, Rigaku,
Japan) , &1E Ti,C,T,/PCNF MR AHZE 4 . fd 49

@ b .

(b) NI

i B T 2 8% (SEM, S-3400N 11, Hitachi, Japan) ,
FAE Ti,C,T,/PCNF # B} T8 SLRFE . i H $r &5k
i {% (Raman, JobinYvon HR 800, Horiba
JobinYvon, France) , 3 L 633 nm ¥ & i 6 , %F£¢ &
Wy 5T % A3 AT i — 20 R I R AE . bE 3R R B
Y (BET, ASAP2460, micromeritics , America) , Il =
i B E e TR
1.5 Bix

38 o i H i - 0738 28\ (Metrohm) (1 B A6 2% T
1 2k (Autolab) XA i H AR A4 RE HE 47 98 284K 22 3K
(CV) fH 3 78 A H I 58 (GCD) A1 48 it BHL B il
(EIS), H T HI Wr v B sl a8 2 o AH G PERE . 7 =
A b, R A 2 A T PR BT S H i R M R
VUSRI, BT o 7:2: 1, TAEE AR I 2
BB R R AR A 1 em®, BT 3 R E AR R AR R R
W, ¥ 2 b B i R SR /S T R L A, FL R VRCR 3
mol- L") &5 A0 B W, e TR B0 PR
PR R AR R A B IR T AR E
GCD &l 9 e H H 38 8 1 5 550 FiL B ) 7 G R R AR

H AR BT BB e AR
cmﬁzc_ I At YAV (1)

m m AU AU
SO C o FOR MR AL, C AR AR,
m FR LRIk, A O TR L A 0
LI, AU WU % PR G A A

2 GRS
2.1 ZHmARHESRE

K128 MAX AH Ti AIC, F1 2 bl e = KSR R
Ti,C, T, X/ F )2 TL,C. T, SEM K F. M E 1A LA
F il MR 5o BRI AR K R HOR MR, 4 HE
Z0) b I DA R R AL i B L T1,CL T, 8 B i 7

(@) MAXH Ti;AIC,; (b) ZI il G FRER Ti;C, T, 5 () D R JE Ti,C,T 0
(a) Ti;AlC,0f MAX; (b) Ti,C,T, of accordion; (¢)Less layers of Ti,C,T,.

1
Fig. 1

AT Bk SEM R

SEM images of different materials
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Fig.2 (a)XRD patterns of different materials and (b)Raman spectra of Ti,C,T,
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Fig.4 Raman spectra of Ti,C,T,/200%PCNF
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Fig. 5 Nitrogen adsorption and desorption curves of 50% Ti,C,T,/200% PCNF, and pore
size distribution diagram of 50% Ti,C,T,/200% PCNF
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Fig.6 (a)The constant current charge-discharge curves of 50% Ti,C,T,/200% PCNF materials at different
current densities, and (b) the specific capacity graphs of different materials at different current
densities, (¢) AC impedance diagram of 50%Ti;C,T,/200%PCNF and PCNF, and (d) Cyclic
voltammetry curve diagram of 50% Ti,C,T,/200%PCNF
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Preparation and Properties of Two Dimensional Titanium
Carbide/Porous Carbon Fibers

DUAN Weizhen,ZHANG Haiyan,ZHANG Shangshang
(School of Materials and Energy , Guangdong University of Technology , Guangzhou 510006, China)

Abstract: Two-dimensional titanium carbide/PAN composite fibers (MXene/PAN Fibers) were synthesized
by electrospinning using polyacrylonitrile (PAN) as carbon source and polystyrene microspheres as pore-
forming agent. Titanium carbide/PAN composite fibers (Ti,C,T,/PCNF) were characterized by SEM,
XRD, TEM, BET and their electrochemical properties were tested. The results show that the specific
surface area of Ti,C,T,/PCNF composite reaches 294 m?+g~', and the pore size distribution is concentrated
between 50 and 100 nm. The few-layer of Ti,C,T,nanosheets are anchored in carbon fibers. As an
electrode material, Ti;C,T,/PCNF has excellent electrochemical properties, up to 292 F-g~' at a current

density of 1 A-g~' and maintaining 169 F-g~' even at a current density of 10 A-g~'. Moreover, thanks to
the excellent electrical conductivity of Ti,C,T,,
This

development potential in filtration, wave absorption and catalysis.

the composite porous carbon fiber has very good

electrochemical impedance characteristics. porous carbon-based composite material has good

Key words: Ti,C,T,/porous carbon fibers;electrospinning ; electrode materials;electrochemical performance
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