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Fig.2  SEM images of NaOH etched GF (a), PDA modified GF (b), MPG-1 (c), and MPG-4 (d)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  Ti

3

C

2

T

x

�
�	
� XPS$��%!&'($�� 

Fig.3  Survey XPS spectrum of the Ti

3

C

2

T

x 

composite (a) and Ti 2p (b), C 1s (c), F 1s (d), and O 1s (e) spectra 

 

WX�Å~��rst�Æ	Ç�`§�¼	
!

Ti

3

C

2

T

x

�ëìÙMPG-1 �rstF 57.6°	WXZe¶

·²^�rst`�Èª�/�	´F� Ti

3

C

2

T

x

ÉÊ

¶·²^áv�L	Ti

3

C

2

T

x

>?NGbªä�-OHº»

áv�Ë3�ºÙ¾lMPG-4deWX�MPG-1�r

st8»� 72.1°	´F�p Ti

3

C

2

T

x

ÚbL	ªä�

Ti

3

C

2

T

x

�¶·²^ávGbp�m� Ti

3

C

2

T

x

¢£ÌÆ

���3rs�Í�	z0¸��rst$
� Ti

3

C

2

T

x

500 µm�

5 µm�

a�

500 µm�

5 µm�

PDA�

b�

500 µm�

5 µm�

c�

5 µm�

500 µm�

d�

750 600 450 300 150 0

I
n
t
e
n
s
i
t
y
/
a
.
u
.

F 1s

Ti 2s

O 1s

Ti 2p

N 1s

C 1s

Cl 2p

Si 2p

Ti 3p

a

470 465 460 455

TiO

2

2p

3/2

C-Ti-T

x

 2p

1/2

 C-Ti-T

x

 

 Ti

2+

 Ti

3+

 TiO

2

Ti 2p

C-Ti-T

x 

2p

3/2

b

292 290 288 286 284 282

 Ti-C-T

x

   (red)

 Ti-C-T

x

 C-C

 -CH

2

-&-CH

3

-

 CH

x

/CO

C 1s

c

690 688 686 684

I
n
t
e
n
s
i
t
y
/
a
.
u
.
 

Binding Energy/eV  

 C -Ti-F

x

 A l-F

x

F 1s

d

538 536 534 532 530 528

Binding Energy/eV

 TiO

2

 C-Ti-O

x

 C-Ti-(OH)

x

/-OH

 Ti-H

2

O

O 1s

e



� 11�                            �����Ti

3

C

2

T

x 

MXene�	
��
�����������                  �3899� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  
��
���NaOH���MPG-1 MPG-4!"#$%& 
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Preparation and Electromagnetic Shielding Properties of Ti

3

C

2

T

x 

MXene/ Glass Fiber 

Composites  

 

Qin Wenfeng, Fu Jiawei, Liu Guochun,Wang Xinyuan, Li Yayun, Fan Yuhang 

(Civil Aviation Flight University of China, Guanghan 618307, China) 

 

Abstract: The Ti

3

C

2

T

x

 MXene was successfully etched via situ HF method. Glass fiber was modified with dopamine. The Ti

3

C

2

T

x

/Glass 

fiber composites were prepared by the vacuum filtration, the EMI SE of the samples with different Ti

3

C

2

T

x

 loadings was studied. The 

results show that the peak at 002 is moved from 2θ=9.5° to 2θ=6.1°, and peak at 104 of Ti

3

AlC

2

 disappears after etching by in-situ HF 

method. The Ti

3

C

2

T

x

 is successful obtained. SEM image indicates that the Ti

3

C

2

T

x

 nanosheets are successfully attached to the surface of 

the glass fiber, which improve the conductive network of the glass fiber. Electromagnetic wave energy and Ti

3

C

2

T

x

 loaded glass fiber 

possess electromagnetic shielding effect, due to the high conductivity of Ti

3

C

2

T

x

 and a large amount of electrons on the surface, which 

induces that contribute to ohmic losses with electromagnetic waves. The maximal electromagnetic shielding effectiveness of the Ti

3

C

2

T

x

 

loading of 2.55 mg/cm

2

 is 55.1 dB in the frequency range of 2~18 GHz, and the surface resistance is 0.95 Ω/sq. 

Key words: glass fiber; Ti

3

C

2

T

x

 MXene; electromagnetic shielding effectiveness 

 

Corresponding author: Qin Wenfeng, Ph. D., Professor, Aviation Engineering Institute, Civil Aviation Flight University of China, 

Guanghan 618307, P. R. China, E-mail: qwfgrh@126.com 


