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Preparation and Characterization of Nano-TiO,/#-CDP Composite
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Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Combining photo-catalysis of nano-titanium dioxide (TiO,) and inclusion property of S-cyclodextrin (3-CD) ,a
nano-TiO,/f-CDP composite with S-CD polymer as the shell and nano-TiO, as the core was prepared using epichloro-
hydrin (EP) as a crosslinking agent. The nano-TiO,/8-CDP composite was characterized with FTIR,UV-Vis, SEM and
TGA, and the particle size, f-CD content and stability of its suspension were determined. The results showed that the f-CD
content of composite and particle size are affected by the dispersed state of nano-TiO,, and the dosage of S-CD or
EPI. Particle size decreased and the f-CD content of the composite increased after ultrasonic processing of nano-TiO,. The
particle size increased with the increase of f-CD or EPI dosage. The composite retained both the basic structural unit of f-CD
and the photo-catalytic performance of nano-TiO,. Its UV absorption intensity increased significantly compared with the
unmodified nano-TiO,. Moreover, the thermal stability of the composite showed some improvement.
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AN S (EPD . NaOH | B | 98% WAL IR , 43 Hr
ali, E2GE A EA R R AR 2B TR, LR E
F il
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HL AL B 2N 1] 5 UV—1 600 B2 sh—a] L 20 6O it
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TRy
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BDE. HAWET 65 CHA TP T4 12h
JE e .
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WSt O 8 he KAREE A , RGO IE, L+
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BRG], Sz BV A VKK R 30, SRS TiA 100 C
Ky, AN 10 min JFHGH , EETRH. %
Hh—1] WA EETHIIRILAE 620 nm ZEWOGRE, 1155
A A S, R —A B-CD WA 7 A bl
JG, AT A AR p-CD iR, fhik
S

9=0.525(4 - 0.0027) x 100% (1)
s o HEEYH B-CD Fifa 0% A 0 A4 S5 K
WL
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2.1 4% TiO,/p-CDP E &R IR
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TEAK TiO, A SN AR R, R MR I 43

W7 AT AL B, 5 R 2 T kb B A URE (HLM A5 14

IR beks, EAW R MPE R = R K 2257, 45

UL 1.

R1 40K TiO, A EX E S MHIR I
Tab.1 Effect of pretreatment of nano-TiO, on the prop-
erties of nano-TiO,/f-CDP composite
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Tab. 2 Effect of f-cyclodextrin dosage on the properties of
nano-TiO,/f-CDP composite

. B-CD BRI BB/
m(B-CD) i m(TO)  RAEM oo ivbins Basebt (mPa)
1:10 2.5 2.12 It 14.0
3:10 8.8 2.40 B 137
5:10 10.1 3.19 — 113
7:10 13.7 3.78 — 11.6
9:10 18.5 4.18 = 11.0
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TiO, i fe Lk d% 3+ 10 HH.

213  EPI n A5t 2 A £ LR 6% v

il B-CD TPl AHE A EPL A=A
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5 EPI Wit b, G W B A8 i v vk o L 3R
3. \3% 3 A[%1.4-CD 5 EPI #JEMysttly 1: 10
i, AW IR B o BRI, A 0.03%
Ui B AT A A 2 DA FORIDRS S I3 R B K
TiO, R, MR A B 09 A A T R AR 2
K. WEEZCHGR EPL A S 3 &, SCBE G,
BEYTEZN B-CD B, MR 40E i,
SRR ] 23 KR A R B AR SR I3 . 2E— 253
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EPI &, P29 p-CD &R, Rt HAs K,
SEHBREN A 2. I, sCBFI A ZLL p-CD
A EPLY Ry 12 15 AH.

R 3 EPI£REMAEXHXK TiO,/f-CDP E AWK
Tab.3 Effect of EPI dosage on the properties of nano-
TiO,/f-CDP composite

' " B-CD ESSES S oY)

n(p-CD) : n(EPI)  hif&/nm TS Bt (mPas)
1:10 16.9 0.03 x= 14.0
1:15 8.8 2.40 BT 13.7
1:25 12.7 3.45 — 11.3
1:35 15.3 4.97 — 11.6
1:45 16.1 4.42 x= 11.0
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E1 FEFRN FTIREE
Fig.1 FTIR spectra of different samples
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Fig. 2 Ultraviolet spectra of different samples
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S
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Fig. 3 SEM image of different samples
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Fig. 4 TGA curves of different samples
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