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Fig.1 (a) Absorbance of TiO,/PDMS-COL sponge with different PDMS concentrations within 80 min; (b) degradation rate of
TiO./PDMS-COL sponge with different PDMS concentrations within 80 min
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Fig.2 (a) FT-IR spectra, b) XPS spectra, (¢) XRD patterns and (d) TG curves of samples including unmodified collagen sponge, TiO.
powder, TiO,-COL sponge and TiO./PDMS-COL composite sponge
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Fig.4 (a) Morphology and hydrophobicity of TiO./PDMS-COL sponge; (b) compression performance of TiO.,/PDMS-COL sponge
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Fig.5 (a) TiO./PDMS-COL sponge oil separation experiment; (b) TiO.,/PDMS-COL sponge used as medium to transfer the oil

phase to achieve oil-water separation
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Fig.7 (a) Absorption capacity for different solvents; (b) adsorption capacity of benzene per cycle; (c) separation efficiency
after each recycling of benzene; (d) water contact angle after each recycling of benzene

Fig.8 (a) O/W emulsion separation experiment; (b) optical microscope images before and after emulsion separation

2.8 TiO./PDMS-COL ;% 45 B4R #l B S P4 iR 14 & (0 T B 25 g S At T R e ) A IR 5 5 — g T, 7R R TR

RhB % ¥ 14 b #E 1l 25 20 Fig.9(a) 7~ « M Fig9  F RhB #3R IR . Bk 45 RhB 106 4 o T 4
(b)Y FTET, 7EE BN, 76 80 min PN Je RHF R MBOL B FEAE TIO, 54 o, o 2R = U 3R H.0 IR A iR
Wb, R T BRI BRI, — T, KJE EEBEYE-OH. M4 B 73K 0. f1 H.0, 3/~
WM Z LM AR S LR K, 4 RB 4 -0, M <OH. W& (1) 5 /F H {43 TiO./PDMS-



@ 5L b

05 V0 DB
T 04F y=0.09892x-0.00411 ) T B 1 3
&) 3 o =
§ 0.3} g
S 5
£ 02+ _s)
8 =}
,Q [72]
<01t <

0.0F

0 1 2 3 ; 4 5 400 500 600 700
C(RhB)/(mg - L") Wavelength/nm
(C)l 00 (d) 100 F
in the dark

0k in the dar ok
- =Y
= 6ol S 60t
g % Y
O &)

401 under sunlight 401

20F 20

1st 2nd 3rd
0 1 1 1 1 ' 1 1 1 0 1 1 1 1 1 1 1 1 1 L 1
0 20 40 60 80 0 50 100 150 200 250
t/min t/min

Fig.9 Photodegradation performance of TiO,/PDMS-COL sponge
(a): standard curve of RhB solution; (b): absorbance curves of TiO,/PDMS-COL sponge under sunlight; (c) comparison of degradation
kinetics of TiO,/PDMS-COL sponge under dark and light conditions; (d): cyclic degradation test of TiO,/PDMS-COL sponge
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Fig.10 Sunlight-responsive antibacterial properties of TiO./PDMS-COL sponge
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Preparation of Multifunctional Collagen Sponge by Composite Modification
of Rutile-Type Titanium Dioxide/Polydimethylsiloxane

Min Zhang', Chenchen Guo', Yu Wang', Yunlong Zhang' , Cuicui Ding’, Liulian Huang', Lihui Chen'
(1.College of Material Engineering, Fujian Agriculture and Forestry University, Fuzhou 350108, China;
2. College of Ecological Environment and Urban Construction, Fujian University of Technology, Fuzhou 350108,
China)

ABSTRACT: Collagen (COL) is a kind of natural polymer from animal biomass, which is rich in source, easy in
processing and modification and degradable. Among collagen materials, sponges based on lyophilization have
natural porosity, which not only provide sufficient space for oil phase storage, but also provide skeleton network
for the fixation of functional micro-nano components. Using collagen sponge as framework, polydimethylsiloxane
(PDMS) as hydrophobic modifier, and rutile-type titanium dioxide nanoparticles (TiO,) as photocatalyst, a multi-
functional composite collagen sponge TiO,/PDMS-COL integrating of hydrophobicity, photocatalytic and sunlight-
responsive antibacterial activity was fabricated. The morphology of TiO,/PDMS-COL was observed by FE-SEM,
and the structure of TiO./PDMS-COL was characterized by FT-IR, XPS, XRD and TG. The results confirm that
TiO, and PDMS are successfully compounded with COL. The adsorption capacity of the composite sponge toward
CHCI; is as high as 134 g/g. The contact angle is not decreased obviously after 20 cycles. The compound sponge
shows a good separation ability for emulsion. Under the irradiation of sunlight, the degradation rate toward RhB
reaches 88% within 80 min, and it is not decreased significantly after three cycles. Reactive oxygen species
produced by TiO, under sunlight endow the composite sponge with excellent sunlight- responsive antibacterial
activity, that is, the antibacterial rates toward E. coli and S. aureus are more than 90%, respectively.

Keywords: collagen sponge; oil-water separation; photocatalytic; antibacterial activity



