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Z—. HHE TiO, ARG 7 A I A | OB P R ik D AR ke 45 ik A
L, 2B TR AR P45 14 TiO, 9K AMORL T 5 2 AR B, A5 30 I 9K BoR i P BE A I 4R . Zhou 251 A
Kye %5050 43 78 1-1E T -3 - B SE bRk DU G600 % £5 25 IR 1-1E T 23 B JEmRmie /S 9505 0 8 T I A
A g8 BB A TiO, ARk, NI EE AN AT 100 C, bl F Tk T i i E AR, Tio, Bleks™
Al A 1) 42 217 S ARG AR IR BE Hh 600 °C 42133 800 °C LA E, KK T Tio M1l F iR L L. 4K
kit FHA B R FRAGEN &) TR, LR EEM —)Z A PLALA P n] LB 1L 9Kk i AR A
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1 SEIGFER4y

L1 A RS Ik SR, BKER T IR . CHEFITC/K S8 R e, R LK s FH iy 280
FEIBALIE. Nicolet Avatar360 721 4h 5354 ( 92 [ Nicolet 22 F] ) ; Bruker AV 400 A% #6 LR X (Hi -+
Bruker /A A ) ; TEM-2010 &5 H 1 2 530955 ( H A JEOL /A #]) 3 PhilipsX'Pert Pro % X 52k By A A7 5%
(a7 =% Philips A F]) ; Axis Ultra Z g HL FRETE{ ( %2 [E Shimadge/kratos 2V F]).

1.2 [C,00Hmim]Cl & F & & & 4 Tio, 4y k & &9 & & & 1k 1-H S350 F 3k ok me
([ C,00Hmim ] Cl) B FIRIAS HSCHR[ 6 ] LA . BHURIRIE THE 1.7 g(5 mmol) T 20 mL £,
EH A; B1. 8 g(10 mmol) [ C,00Hmim | C1 } 2 g &1 /K¥ T 20 mL JoK OEE, 20 B. 4 B ZiH A
A TESEIEBERERN 1 h 5, AR 6 ~8 h, ISR, HTNERYE 4 K, T 150 C Hi IS
RS L E R, B BRSP4, 53 TiO, 98 K Aok 7T DL B 38 T /K i K e 2

2 #REITR

2.1 [C,00Hmim]Cl % HE 54 TiO, 24 % ok oy 2r sh i o0 W1 1L o BB T WAK
[ C,00Hmim | C1 MY£LAME . HAREEGT . 3 390[ v (O—H) ], 3 150 F13 118[ v (C—H) H ],
2 954 F12 855[v(C—H) JENEE], 1 734[v(C=0)], 1585, 1280 Fi11228 em '[»(C=C, C=N)
FFER] . HBREAER 3% [ 'H NMR(D,0, 400 MHz, TMS) | /3 #Hr4s 8. 4.69 (s, 3H), 4.87(s, 2H),
7.26(d, 1H), 7.34(d, 1H), 8.63(s, 1H). M FRFAELE 0] LIES 2149742 [ C,00Hmim ] Cl.

&1 B2k b rhIF 23R K AT HLBREE B9 WS BIE B [ C,00Hmim | C1 #fi S TE Ti0, 2% 1H , {H &M 5 25
FIARLE 2 650 em ~' AEAY4>F 18] U6 K 1 734 om ™ AMRERAY C — O MOPRSHI IS I 2 , TRl AE 1 570
FI1 469 em A I COO ™ AYXSFR | AXTFRIR SN W0, 3K 156 W B8 A= DAL 25 5 1 O NS & 1

e H 4 . 2005-08-24.
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B RFRAS RS TR 4 2l W 0 0 Fg TR B (127 em ™)
P, afLiAg i COO ™ Sk 7 2 i ok 5 5 1
WAEEEM. BT COO™ XK, AXTFR
I Sh A Y ] B AE 120 ~ 160 em ™' 22 J8], 1145

ST BEOFLILRAT 100 em ™', FFAEEG 400 300 2000 1o
E"Jigﬁﬁﬁ%m , N EM A ZEJELIZE S RIEL Fig.1 FTIR absorption spectra of [ C,O0Hmim | Cl(a)
e M. B 1L b 7RI BIX Ry v 0 2 and [ C,00Hmim | Cl-capped TiO,

Ti—O—Ti i fit S 7R 7 i e 187 nanoparticles (b)

2.2 [ C,00Hmim|Cl 4% TiO, 8 TEM 24 Hi[ C,00Hmim | C1 & TiO, 44 K Heki i TEM B8 A
AEHIE2(A) T, TiO,AKRBORF-ARAE 8 nm, Z3EI5), THIRIMA. K 2(B) 2R NEMiH s
AR TiO, ORI R, TiO, AKBURDRIAR K BN, BB R 2 B A R AF A RO ELIE T 9K Gl
RLHY AR,

Fig.2 TEM images of TiO, nanopaticles modified by [ C,OOHmim]CI(A) and none(B)
2.3 [ C,00Hmim]Cl 4% TiO, & XRD 4 # K 3 A C,00Hmim ] Cl F B TiO, 44 K ok 2 A )

i BEABOREJE 9 XRD . FEARZE 150 C TR, 720 =

25.3°, 37.8°, 47.89°, 55.01°, 62.53°F175. 43°4b A

T, S HY B 20 = 25. 30, WP 40 £ e

BUEKT R TiO, 19 (101) S . [ B i T Tio, 42 5 150 Ct% o0 X Qoss 250215

/N, HoXRD 306 O AR T W i Al RE R £ 450 A o C

750 CHekeln, V5o —pBLeke™ FhAl, HBUEE A , , :

FR4G i BE B ABBE it T T B . U] S BT RS 20 10,87y % 80

F B RE S A - AN Ciibe i R G ERI ] TiOzﬁé Fig.3 XRD patterns of TiO, nanoparticles calcined
i A R R PP AR AR AR TR at various temperatures

2.4 [C,00Hmim]Cl {547 TiO,# XPS 47  XPS i {3##i15 HHB M 5 FEM A O, N, C, Ti F1 C1 55
FhotE, SAERM HIR—2. K4 [ C,00Hmim | Cl F B Tio, 48 KBk O, C F1Ti 3 Fh
JLE I XPS [, Ti,, (A5 A RENE KA 2 DIELE4(C) ], 230 458. 9 H1464. 6 eV FXTRL TARHER 1
T, (458.7 eV) R, , 535, TiO, bk Ti—OH MIAFFERE T, WA 0. XT C 35 fEA T At
B, 1953 ANk, 07T 284.7, 286.7 A1 288.8 eV, 4h IR T LBk, JF BB OR R 0R M Bk
[ 4(B)]. O 08 3 MBS, 4396 T 530.3, 531.6 A1533.2 eV. H, 530.3 F1531.6 eV HYil
W 5 Ti0, BIRPRAR T 4T3 —— X R, 533.2 eV AR5 IH )8 T Ti—OH #EMAEAE, XM Ti,, £F7E Y
JA VAR B T EPUE K1 4(A) ].

2.5 FEALE [ C,00Hmim]Cl B FIRKRR RS TiO, 99 KBOURAYTE BUHLEL 2 Je BRI VU IE T Be 7E
OH ™ MY HE B F /KA A Ti(OH) . AENAATIFAE L T, Ti( OH) , 1Y 25 7K 540 B3R A & WA W] B & A2 9F
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Fig.4 XPS spectra of [ C,O00Hmim ]| Cl-capped TiO, nanoparticles
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Preparation and Structural Characterization of Carboxyl-functional
Ionic Liquidsurface-modified TiO, Nanoparticles

ZHANG Sheng-Mao " , LI Jian, WU Zhi-Shen, ZHANG Ping-Yu, ZHANG Zhi-Jun
(Key Lab for Special Functional Material, Henan University, Kaifeng 475001, China)

Abstract
TiO, nanoparticles were prepared by using tetra-n-butyl titanate ethanol solution as a precursor. The structure
of nanoparticles was characterized by FTIR, TEM, XRD and XPS. The results confirmed that [C,OOHmim ]«

Cl ionic liquid combined with TiO, nanoparticles by chelation, the average diameter of TiO, nanoparticles was

1-Methyl-3-carboxymethyl imidazolium chlorine ([ C,00Hmim | C1) ionic liquid surface-capped

about 8 nm and anatase state was obtained. And only anatase existed even after calcinated at 750 “C. As to
the formation mechanism, we think that the inorganic-organic copolymerized surface-capped layer and repul-
sive force of positive charge played an important role in the formation and stabilization of TiO, nanoparticles.

Keywords Carboxyl-functionalized ionic liquid; TiO, nanoparticles; Chelation; Surface-modification

(Ed.: S, 1)



