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Photocatalytic and mechanical properties of PVAc/SnO, hybrid nanofiber
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Abstract  PVAc/SnO, and PVAc/SnO,/1% TiO, particles doped hybrid nanofibers which owned
flexibility and photocatalysis were prepared by electrospinning process combined with sol—gel technique.
Photocatalytic degradation effect of the samples on methylene blue under UV-ight was investigated. The
morphologies of nanofibers modulus of single nanofiber mechanical properties and photocatalytic effect
of the fibrous membrane were analyzed before and after photocatalysis. The study revealed that the
morphologies of nanofibers were retained well after photocatalysis though the modulus of single nanofiber
was decreased. At the same time the breaking strength of fibrous membrane increased while breaking
elongation decreased due to the changing of fiber assembly in the membrane. The photocatalytic activities
of PVAc/SnO, nanofibers improved with an increase in SnO, content. When the mass fraction of SnO,
reached 30% the degradation rate was up to 95% . When SnO, content was fixed addition of 1% TiO,
particles facilitated the improvement of the photocatalytic property of the fibrous membrane.

Key words hybrid nanofiber; electrospinning; photocatalysis; mechanical property

o SnO, so
( 3.6 eV) N
N e, Sn0O, o
. - 7 Sn( OH),
o (PVAc)
12010 -10 -20 12011 -02 - 11
(1980—) o . E-mail: qfwei@

jiangnan. edu. cn.



8 :PVAc/SnO, * 13-
Sn0O,
o SnO, 1 min
PVAc/Sn0O,
1% TiO, o Imager 4. 40
o 1.5
CM120 ( Philips
o ) PVAc¢/Sn0O,
1 ° '
30 so
1.1 1.6
(PVAc M, =50 000) CSPM4000 (
; Sn( OH) , ( ) )
( TiO,)
. CsCl1 28 kHz
1.2 PVAc/SnO, 0.35 N/m.,
Sn( OH) , YGOOIN + (
10% / ( 8: )
2)  PVAc 0:10.1:9.2:8.3:7 . PVAc/SnO,(
PVAc/Sn( OH) ,( 9:1) 9:1) . PVAc/SnO0, /TiO,
1%  TiO, ° 1.5 mm. 14 mm
16 ~ 18 kV 10 mm 10 mm/min
20 ~ 25 cm 0.5 cN. 3
0.5 mL/h. )
1.3
3.15 x 10 * mol/L 2
. 5
0.277 1 g . 21
8 h. ( : oo
160 W) Uv2100 ’ VA
: ( ) ) : SnO,
664 nm
30%  SnO, 95% .
) ° ’ PVAc
B Sn( OH) ,
D = OAO x 100% Sn0, .
A, ;A t Sn0, !
. PVAc Sn0O,
1.4 Sn0, o
Quanta200 ( FEI Sn0,
) .CSPM4000 ( ’
) . PVAc/SnO, ( 9:1)
1%  Ti0,


zhk
线条

zhk
线条

zhk
线条

zhk
线条


14 .

32

( 2 )
TiO,
PVAc¢/Sn0O, /TiO,
TiO, Sno,
12-13
—=— PVAc
100 —e—m(PVAc): m(Sn0)=9:1
—*—m(PVAc): m(Sn0,)=8:2 Y
—w—m(PVAc): m(Sn0,)=7:3 /v,_//'
80+ v
/‘.// /'/‘/*
/ /,/*
I T
 60r /v/" ///*/
@_ I v T P
% /'/ */’* .,//. ///.
40 x -
/ _,*/ e *./.
Lok -
e
20+// .-
;//l’l/. Byt - -
A
0 ’/ 1 1 | 1 1 L 1 ]
0 20 40 60 80 100 120 140 160
I} 18] /min
1 SnO, PVAc/Sn0O,
Fig. 1  Effect of SiO, on PVAc/SnO,
nanofibers” photocatalysis
100w PVAC/SIO,
—e PVAC/SNO,/TIO,
80 |
1
.
£ 60 e
< — 1
: et
£ o ./';'
et
ot
.;»
20 -/‘
0 1 1 1 L 1 1 1 |
0 20 40 60 80 100 120 140 160
i ) /min
2 1% TiO, PVAc/Sn0O,
Fig.2 Effect of 1% TiO, doped on PVAc/SnO,
nanofibers” photocatalysis
2.2
3 PVAc/Sn0,
SEM o PVAc Sn0,
7:3
9:1 8:2

N
A
\ N

)
K

i
N

- 1 !

i\
Q
-
r

4
)
o -
R
S5

2N

'} e

NETS

s

o

PEX
78
oK)

i1

—
‘V r
V' .

oo,

\

(a) PVAC 4K £F 4 i (b) FRpb T4t

m(PVAc): m(Sn0,)=9: 1

(c) FALLTHEE,
m(PVAC): m(Sn0,)=8:2

(d) FALLFARIR,
m(PVAc): m(Sn0,)=7:3

3 PVAc/SnO, SEM.TEM

Fig.3 SEM and TEM images of PVAc/SnO, hybrid
nanofibers. ( a) PAVc nanofibrous membranes; ( b) PVAc/
Sn0,(9:1) hybrid membranes; (¢) PVAc/Sn0,( 8:2) hybrid
membranes; (d) PVAc¢/Sn0,(7:3) hybrid membranes( TEM

images at the insert)
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Tab.1 Calculation parameters of moduli of PVAc/SnO, and PVAc/Sn0O, /TiO, single nanofiber
in force-distance curves before or after photocatalysis
/nm /nm /(N+m™") /nm /nm /(N+m™")
PVAc/SnO, 2.24 25 0. 090 2.48 36 0. 069
PVAc/SnO, 2.14 28 0.076 2.74 41 0. 067
PVAc/SnO, /TiO, 2.23 26 0. 086 2.50 33 0.076
PVAc/SnO, /TiO, 2.26 29 0.078 2.50 34 0.074
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Tab.2 Mechanical properties of PVAc/SnO, nanofibrous

membranes before and after photocatalysis

/ / / /
cN mm (eNedtex ™) %
PVAc/SnO, 17.9 31.7 6.5 157. 6
PVAc/SnO, 59.6 19.4 21.6 96.7
PVAc/SnO, /TiO, 25.8 27.6 9.3 137.8
PVAc/Sn0, /Ti0,  41.2 10.4 15. 6 51.8
PVAc  Sn( OH),
PVAc/Sn0O, TiO,
PVAc/SnO, o
Sn0O,
o Sn0, 1%  TiO,
o TiO,
o FZXB
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