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Abstract: A series of nano TiO, &dtdlytlc dispersed solutions were prepared by usin
dium, sodium dodecyl sulfat , sodium dodecyl benzene sulfonate (DBS). ployvi
trimethyl ammonium bror&@ “TAB) ., polyacrylic acid sodium (PAAS) surfactﬁ@

lard

The TiO, dispersed solutions were used as a finishing agent for the po yester
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detonized water as a me-

olidone (PVP), cetyl

e dispersant, respectively.

filament needle punched non-

woven (PEN-NWF) to prepare TiO,/PFN-NWF photocatalytic composif h the twice dip-padding technique.
The morphology, structure and properties of TiO, solutions an@ \IWF photocatalytic composites were

investigated. The capsicol and formaldehyde solution was use

| contaminant to evaluate the photocatalytic

activity of the TiQ,/PFN-NWF composites. The results 1nd6x hat the dispersion system of TiO, significantly af-

fected by acidity-basicity of solution and dispersant, ard
by addition of PAAS. The TiO, is well immobilizg \ {

Rpersivity of TiO, solution can be effectively improved

&’ surface of PEN-NWF and has good load fastness, the

2¢U g
load rate of TiO,/PFN-NWF composites could b ieved 4. 79%. The TiO,/PFN-NWF composites also have ex-

cellent catalytic performance. The capsicol (2 mL) drops on the surface of TiO,/PFN-NWF composites can be com-

pletely degraded under natural light irradiation for 60 min. The degradation ratio of formaldehyde is 95. 98% under

xenon lamp (300 W) irradiation for 3 h, and this ratio is remained above 90.19% after five cycles.
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Table 1 TiO, dispersion effects of (Q(?lspersants under the same process condition
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Dispersant  Initial states

Solu(l?}k%uzading for 7days

Solutions standing for SQCLAMV

SDS TiO; is uniformly dispersed in solution has a lot of TiO precipitation,
. and large amounts of foam is formed the upper layer is transparent liquid

TiO; is uniformly dispersed in S()b\t nV Solution has a little of TiO; precipitation Solution h

O
Most of TiO; is pr E in the bottom

and the upper @ mostly transparent
ot-0f TiO; precipitation,

DBS . . . . . o . .
and amounts of foam is fo q-@ o with concentration gradient obviously and the ayer is transparent liquid
. . . . ; . Solution has a very little of TiO, precipita- s a little of TiO, precipitation
PVP TiO; is uniformly diSpérsed in solution . Y K K 2P P K i 2P X P
tion with concentration gradient hcentration gradient obviously
[ . . . . Solution stabilization and has a very (i ution has a very little of TiO: precipi-
CTAB TiO; is uniformly dispersed in solution . L Y . . Y . s preap
of TiO; precipitation tation with concentration gradient
I . . . . N . . . TiO; is still uniformly dispersed but a lit-
PAAS TiO; is uniformly dispersed in solution TiO; is uniformly dispers @Vn 2 A y p
A\ tle of precipitation in solution

Notes: SDS—Sodium dodecyl sulfate; DBS—Sodium dodecyl benzene sulfo

um bromide; PAAS—Polyacrylic acid sodium.

RSO

- - .

(a) Initial states of TiO, dispersed solutions

t ,‘T@‘f) Ployvinylpynolidone; CTAB—Cetyl trimethyl ammoni-
o\

PVP CTAB PAAS

-

ol

(b) TiO, dispersed solutions standing for 30 days

B 1 4k TiO, 488U

Fig. 1 Effects of nano TiO, dispersed solutions
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(b) Nano TiO, dispersed solution
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Fig. 2 TEM images of TiO, nanopt@l% fore and after dispersion
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Fig. 3 TiO; particle size distribution in dispersed solution
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(a) PEN-NWF (b) TiO,/PFN-NWF
&/

4 Beubit i k) @%(PFN NWEF) Z 402K TiO, # B i /5 % ¥ 51
Fig. 4 SEM images of polyester sea-islan nt needle punched nonwoven (PFN-NWF) and TiO;/PFN-NWF composites
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(c) By natural light irradiation for 40 min (d) By natural light irradiation for 60 min

B 5 AL PEN-NWF K451 & TiO, 35 e i s 2CR
Fig. 5 Effects of PEN-NWF and TiO,/PFN-NWF composites degradation capsicol by natural light irradiation
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Table 2 Tensile strength of PFN-NWF and TiO, /PFN-NWF composites

Materials Tensile strength/MPa CV/% Elongation at break/ % CV/%
Lengthwise 1124.67 3. 44 124. 67 5.53
PFEN-NWF
Crosswise 943. 50 2.92 161. 83 3.94
Lengthwise 1134.17 3.05 120. 17 4. 96

TiO, /PEN-NWF
Crosswise 945. 17 2.31 156. 17 3.12

Note: CV—Variable coefficient of tensile strength and elongation at break, respectively.
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