Vol. 29 HEFRMALFEFR No. 4
2008 4F4 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 736 ~738

[ 3 52 B i ]

SIS IMIEE —SULENRE
i & A H v H

Mo Z s, AT, IR, RS
(BITRAA 2L T 2B 5, 1T 361005)

KR M A LEEYUKRE REA TR L VR ILEREE ; pH U
FESES 0657.3 XHEFRIRAD A XEHS  0251-0790(2008)04-0736-03

AR, TAACEEGORAE LA 5] | MOT K FLIE S5 S B AR SO0 B A Ak 2 P R
PR SO TE AR IC . 259032 5 . DNA 5% Je Fe £k 2 B 45y T s T I R ' 0. He,
WEPE AR RE DA AN EA KA B A R AE 1 Had AT LATESNINRE S WafE R & m &2 3h, A H)
FHOARIC AR B S SN . SR, H R T REE GRS B R A T2 B

ARSCHRAE T LAPAR EARAR IR ( AAO) SASiAR , SRR R 7 vk A e b i A S D e Ak i ik — 45
AEAE YN KA ( Outer-NH, -magnetic silica nanotubes, outer-NH,-MSNs) | B2 90 K& 520 X 2642 kg
FRILAELE (ALC, Pe) HHEZE G, il 2 Xt pH BURARETE — EALREGURET. 298 AlC, Pe SEHEEIRETE — 4
FEREGRAE AN RI S, HAME BT AR R AU, AT SR PR HK I MR A 2 i B A VA W pHL (R 185 I i 184
SRIGREE, BT AR R pH (A RRIN. 12512 il £ 1 22 1 T e Ak i G 1 — S AR REOR R
ACRT AT pH ABRIAI , 38 AT AR A R AR B 380k, A8 SR80 T 245 938 i S 2B W 0 55 22 b 41
B,

1 RIGE S

1.1 AAO Wy#E B4 SIRSCERL 6,7 17, BRI AR 3-2 N 3k = & FERELE (APTEOS) | &
fi . CEERUK TR AV (RBLLE 50: 1: 1000: 50) H, 10 min J5 B, F 130 C 24T 2 h, FH B
FETKEDE, THE, FHRAR] Fe’ Al Fe’  MIRGIT, 78 N, SRR RN 1 he fm Bz A
#1 mol/L Z/KIEW T, ffi Fe** Fil Fe’ " IPLTEA A Fe, 0, , FEB FRUER, T

1.2 Outer-NH,-MSNs #4473k 1. HHETEBHRY AAO 12 AF] 4 C KU ZAIERERE(TEOS) . 4
Mt K FNER R IR A W (AL 193:850: 67: 1) H, 1 min J5 T 90 CEZ T2 h, Wh4UITEE, MM EAIE
BRI, SRE IR A 0.1 mol/L 1) NaOH iAW s e, FH A BSFoKUEY, B0 BRI . 1515
FI1Y outer-NH,-MSNs 4380 F pH =7. 2 MIBSIRZE thiAw H , £ H.

k2. ZESCHR[ 8 JTEE, BREVEIBHR) AAO IR AR SiCl, 1Y CCl, (67% , BE/RED) b,
2 min JEHUH, FH CCL, Pl vp ok, B 2% A4 SR AR P A0 2% 1T A TR BFF 1Y) SiCl, , SR 5 PRI LR YR A
CCl,/CH,OH(fAFHLL 1: 1) IRA W 2 min, FRRA BT 5 min J5HUH, AR TG R A LS
FIKH S min, R FRLELE 3 K, JFE 20 outer-NH,-MSNs 438 T pH =7. 2 IBEER 5% vhi%s
W, & H.

1.3 V0% 248 Bk & -mh = A (L 4 K 4 (AIC,Pe-MSNs) B9 %1 % B outer-NH,-MSNs FBERR 22 Mg i
il s AIC,Pe IR, MMARK WA (EDC), TEIE RN 2 h, H- YR LB K E5EkE Lib
WL, AR KRR,

Wik H 9. 2007-11-22.

HAETH ., BERARBEIS (HLES . 20575055) FlE FKILmBL2E A 855534 (HEHES . J0630429) FEBY.
BER AR B2, @, it BlEUR, EEMNFEYRMES A%, E-mail: chenxl@ xmu. edu. cn




No. 4 Mhos 25, BREGAR 0 R AL KT B &R L 5 A 737

1.4 AIC,Pc-MSNs #t pH e i1 HU— i 2 Bk il & 47 (% AIC, Pe-MSNs ¥, 43 A RIASTE] pH A
A9 Britton-Robinson | {Z ZZ S, LA 618 nm APLA IR, WA HA A G B3R EEFE pH 9781k
TR
2 #RE5ITR
2.1 AIC,Pc-MSNs th | & Fn R AE  TEIEFEOL T, GOKE 1Y HP K10 Tl BE 10 AR 2 10 120 K 94 K 48 IR
HORE R RS TR T, XRR O B AN ELA T AR AT B R R P e T A T e AL S KA Y
WIS IF O, fEASZR | FRATHH AAO (N Whatman 23 RIS | FLAZZ°K 200 nm) #174P R AELL,
HRAFDE R I AR, e B MU REPE KA SN A SR 2 B3, B ko 5 DO FR 40 K
KA RN

L 1(A) T 1 il outer-NH,-MSNs ) TEM Kl |, ATLIE H, ALY BRI 50 40 A 7
YOKAE Y (P RE Y SR AR I, ), B 1(B) 2 H: SEM A, ATLATE 2R B4R s
S50, HAREMMESE S (EDS) [ B 1(C) 1M, gkE Mgt R, Xk iEl T EE by
SIARTEGRE . & 1(D) J& outer-NH,-MSNs £ % i B A0 4 [0 2% | R i 1] 288 JC 380 i ROmi i, 3% W%
YORAS HAT IRGEY: , (PARARRE RN, TR Z i — St m. 5 2 #4519 outer-NH,-MSNs B2 )
Pl RE IR | AFCH sS4k B

i © L0 D)
~ 05} s
B 3
— .
% 00 | :
Fe = °
=-05F
=
Fe —1.0 farnr
1 1 1 1 1
12345678910 -4 =2 0 2 4
ElkeV 10° H(A-m™)

Fig.1 TEM image(A), SEM image(B), EDS result(C) and magnetization curve(D) of
outer-NH,-MSNs at room temperature
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Fig.2 UV-Vis absorption spectra of AIC,Pc-MSNs(a) Fig.3 Acidity response curve against fluorescence

and AIC,Pc(b) intensity of AIC,Pc-MSNs
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Preparation and Application of AIC,Pc-Magnetic Silica Nanotubes

CHEN Xiao-Lan™ , ZOU Jian-Li, LIU Li-Hua, CHEN Xia-Qin, ZHAO Ting-Ting
( Department of Chemistry, College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen 361005, China)

Abstract In this study, we report the preparation and application of the AlC,Pc-magnetic silica nanotubes
(AIC,Pc-MSNs) , which was synthesized via alumina template membrane method. The synthesized outer-NH,-
magnetic silica nanotubes ( outer-NH,-MSNs) were characterized by TEM, SEM, EDS and SQUID. Besides
these, UV-Vis absorption spectra and fluorescence spectra were also recorded, which further indicate that the
AlC,Pc-MSNs have the similar features with free AIC,Pc. The AIC,Pc-MSNs not only have all the advantages
of silica nanotubes, but also can be easily separated from the solution by external magnetic field. On the basis
of the merits mentioned above, AIC,Pc-MSNs was used for the detection of pH value. Our work herein reveals
that the outer-NH,-MSNs will be a promising platform for the applications of the targeting drug delivery, DNA
transfection, selective separation, catalyst carriers and so on.

Keywords Magnetic silica nanotubes; Surface-amine functionization; Tetra-carboxy aluminum phthalocya-
nine; pH sensitivity
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