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{0, BERAEINHA 180 CHIE ZS WAL 6 h, /£ —196 C
GRZFO M Pl IR §SER A KBr K 7% . 43 E Nico-
let ITOSX # Fourier A2 2L AMGREL TG 5 250GiERH
Hitachi F-4500 B 5¢ 66 i% 4%, HAGHEFE N 1 200 nm -«
min~ ', SERERGE R 700 V,
1.2 ZIidiE

TEZE IR T4 CTAB ¥ T2 K. 78 pH 9.5 B In Yb
(NO3)5 (Yb(NOs )5 J2 1A AL BRI T H 0 VR A PR 22 18 25 1161
BO B TEOS, fid: 2 h J5 95 ‘C/AKIBZET, T 550 CTREgR
B Yb/MCM-41, fr A JERHEL L TEOS @ Yb(NO;); ¢
CTAB : H,O=1 : 2.526/5.053/7.579/10.106 X 10 * :
0.137 # 179. 762; Th(NO;)5 ((Th(NO;) 5 J& iy AL AR T4
MR AH IR 218 25 T80 » aspirin Ml phen#% 1+ 3+ 1 ¥ T
KM, AE pH 6.5 B 2 hy 98 “C/K¥ T #ULFE 30 min,
i 1% Th(aspirin); phen ] LBEVES . H25 o AT IRAE,
KRG HAL IR Th(aspirin) ;s phen #1332 4 Th(aspirin); phen™ ;
# 0.5 g Th(aspirin); phen % T 20 mLL. DMF ¥, F-hIA
0.5 g Yb/MCM-41({E B A Z . Yb/MCM-41 120 2 &5
Bol T, Bde 24 h m#E Rk 24 h, 779 Th
(aspirin); phen-Yb/MCM-41 | L BEVEY . HAs THE . HATF
PRAF
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4 3.369 2 F13.343 6, ao 24 3.890 5 Fl 3. 861 0 nm, FEHH T
BYERER 1.

_ Tb(aspirin),phen-Yb/MCM-41

== (100)

2 4 6 8 10
20/(° )
Fig. 1 XRD patterns of samples

Table 1 Physical properties of samples

Samples 20/° did) /nm al® /nm D® /nm T /nm Sger/m? g ! V& /em? « g1
Yb/MCM-41(Yb/Si=0) 2. 64 3.343 6 3.861 0 2.901 3 0.959 7 1378.772 6 1. 000 06
Yb/MCM-41(Yb/Si=2.526) 2.62 3.369 2 3.890 5 2.902 0 0.988 5 1378.411 0 1. 000 00
Yb/MCM-41(Yb/Si=5. 053) 2.62 3.369 2 3.890 5 2.902 1 0.988 4 1378.399 9 1. 000 01
Yb/MCM-41(Yb/Si=7.579) 2.62 3.369 2 3.890 5 2.902 0 0.988 5 1 378.407 7 1. 000 03
Yb/MCM-41(Yb/Si=10. 106) 2.62 3.369 2 3.890 5 2.901 8 0.988 7 1 378.409 8 1. 000 00
Th(aspirin) 3 phen-Yb/MCM-41 2. 64 3.343 6 3.861 0 3.171 5 0. 689 5 910. 719 7 0.722 08

(1>)d=21/2sind; (2)Unit cell dimension ao=2d100/v/3; (3)Average pore diameter according to BJH method;
(4) Thickness of pore wall, T=ao,—D; (5)Volume, BET transform: 1/W(P,/P—1)

Yb/MCM-41 1 Tb (aspirin); phen-Yb/MCM-41 ( Yb/Si
=7.579X10 ) PRI 5k 288 W St - o 46 3L 4% AL A= 4 A D &
2, HFMEAURYE P/P, 24 0.05~0. 35 R [A 3R BET ¥
R, fLAE P/Py<<0. 95 By Ny WS-8, fLAR 0 fi
FH BIH Jrikit B, HAre i i 0 20 05 B -0t B 45 2 1 3%
1rp, B 2Ca) AN il A G0 AR - 58 e 45 T 4 Ry L Y fy TV
RIZR 2, FEMINE 77 (Po/P)0.2~0.3 Z a4 — %8k, H
A AL FUFRAE . S5ETR2R Hh TG W 8 A ) 31 R R A FL R
SR AT, BAE R E AR A R S BT . A 2
(D FI7R . FEMFLRE A B4R TE 1.35~3. 87 nm X [A],
Yb/MCM-41 #{1 Th(aspirin); phen #H %% 5, 32 1 AL HIFL A
SR RET 467.688 0 m® » g 'H10.277 95 em® + g ', THIFL
FHEINT 0.269 5 nm, XULHEMAESTFELMIIHLEE Y/
MCMA41FLIE B, W3 1 al i, RE YB'™ B2k 4 1

MCM-41 fLA% . LRI RVRIFL A AL EL /N s RE A & A4 4t
FEAHI] B ) B R B W RS A IR O 3 5 i BT LAAE
AT YO B2 E 1 MCM-A41 Y8 0.5 g /B E ik
i, HINE M2 I P g RN A U AR R R LA 0 X
[ 270~560 °C., DTA £k 7E 426 °C Z= 47 H 38— o i,
JAJ&F Th(aspirin) s phen FifE % BE 5 1 BEER .
2.2 LI5MRIE ST

WE 3 fiR, Yb/MCM-41 5 MCM-41 {4 IR i B 4R 3%
AHARL, W 34 R fe B B AR AR IR S, Yb/MCM-41, MCM-
41 LA M Tb (Caspirin); phen-Yb/MCM-41 ( Yb/Si = 7. 579 X
107°) TR % [ v e ] o 390 ) MR WAC 3% 5 R o) 7 UH1 i L 3% 2.
MCM-41 1828 Yb*' J5, 963 cm " &b W I 14 o 25 B i FAAIG
WEZREE BN 2B T ERPTIAZRE 5, CEk(16]
TAH I BT 2 T A7 3 1) B 24 90 485 0 1) /N R B 1 BT



302 JeikeE S T

$29%

B, 2 MCMAL 3Tl A7 A —E R AL, 25 B 965 em
ZEATIREA s o U AR BRI, DR 3 AT
G AR P YO HEA MCMEAL B R AR g o 1 LA
XRD 204 Yb/MCM-AT AfXT MCM-AL 5 504 i PR s A 3
5 — 3

7001

= (@) .2
@ 600 M
o0
=, 5001 Ak
G = and 1
2 400 L AEAD
= s
2 3001
ki
Q 4
g 200
=
S 100
0 . T T T T T
0 0.2 0.4 0.6 0.8 1.0
Relative pressure P/P,
1207
- (b)
b A
= A
X
T 804
o0 1
3 A
T vk 2
£ A
=
S 407
[
5 Y
~ a&&
o AAAMAﬁ 2
0 2 4 6 8 10

Pore diameter/nm
Fig. 2 N, adsorption-desorption isotherms (a) and
pore size distribution (b) of samples
1: Th(aspirin) phen-Yb/MCM-41; 2: Yb/MCM-41

Tb(aspirin),phen

11384

Tb(aspirin), phen—
Yb/MMCM-41

Transmittance/%

Yb/MCM-41 I L

MCM-41

2500 2000 1500 1000 500

Wave number/cm™!

Fig. 3 IR spectra of samples

Aspirin f{) IR i g% 1 690 em bR 3L =0
R gE PR B IAGEHT . 1 250~1 310 em™ 11 130~1 200 cm™*
Sbi) C—O—C 4R RUGEAT , LM AL 765~845 em ™!
1 645~695 em™ ' by C—O—C ZBTRHRBM Mg . /£ Th
(aspirin); phen [ IR 3§ & FP TR . FRB1 R B FBESEER 2 n
T TH" Eifr. WA, phen 9 IR 3% B s % 1 630~1 690
em AL C=N ARSI IGER , WAETRLTIHA,

FW N 7R TH™ &4 T AL, Th(aspirin)sphen IR 52k
W 1384 em ' AR BRAYRR ISR . WTIHJE T Th—N fR
o R Y. 3 fft /. A X T Yb/MCM-41, Tb
(aspirin) ; phen-Yb/MCM-41(Yb/Si=7.579 X 10*) #}) IR %
FFEPREC 1 384 em "I T Th—N #R1W k. 1M Th(as-
pirin); phen H 4% (1 21 4 FRAE RSS9 TH 2, X B F
Th—N b TR AL, ZRITARR A SR, it
BERE T HE W 5%/, I 7E Th (aspirin) ; phen-Yb/MCM-41
M IR EE PR T k.

Table 2 IR absorption bands of samples

Absorption band/cm ™! Modes
3430 OH stretching
1638 —OH; bending mode
1085, 1236 Si—O—Si asymmetric stretching
798 Si—O—Si rocking mode
963 Si—OH stretching vibration
462 Si—O—Si symmetric stretching

2.3 RIMERESH

B RER I BOR Y ERE T 4 () Tz, W K [ 22 2 544
nm, =AU G 8 LA 18 Ok R R e KBS T U —
AL ¥R, Th(aspirin)s phen 7E 240~320 nm X [8] il 320~351
nm [X[A] {4 58 3k 2 Wl 43 303 J& F B aspirin B3k n—>n” BK
i, KW r— " BRI M phen 1y 2% JF 3 A W . Thb
(aspirin); phen-MCM-41 F1 Tb (aspirin); phen-Yb/MCM-41
AT 250 non A IR W R T IRCAAR RS, 38X 1 T
FL i MCM-41 1 Yb/MCM-41 By, Th(aspirin); phen Fl
MC-41 (8, Yb/MCM-41) R ik Fe B mUH f5 32 B 2R 3% 11
R, BCIK aspirin 1 phen R S RERIRAR, H A H
25 S, ZSIAELL2E B, BB A% U 0 R 0 0 A
HIBEMRAE 353 nm b SR, F W] phen & T &6 &
FLRERKUR, phen 1) T1 &M T 19° D, ZMfEAES AR AL
oL

P 4.Ch) SR il 1 4 S G35 1T & B K 353 nm, [&] e
490, 541, 583 F1 621 nm K&, 45 ET T #° D, —
"Fs, "Dy—"Fs, "D,—~"Fy #°D,—~"F; fREHRERE. thEH
AN B BRI L, PRAL BT A0S RS P R B &R
FH&A KK, Th(aspirin); phen” Fl MCM-41 0% )5, 20
BRI R OL IR BE G2k O AU h 4 3 # Ak B Th Caspi-
rin); phen Fl MCM-41 IR GGk DY 2406, X ERE
oI T AAE MCM-41 TR 2 AR R 5 R 1 . $TE 3
FHFFAE MCM-41 1 1) Th(aspirin); phen* 1 Th(aspi-
rin); phen {0 FI 41 2% & 143 ik 4. 527 % F1 16.895% ., it
MOM-41 TP YO I, SR 53R it — 38,
HAAFE 8 /R Tb(aspirin); phen 78 A [ 2 ¥ J& (Yb/Si=0,
2.526, 5.053, 7.579, 10.106 X 10°) i Yb/MCM-41 1 f]
T FIZE s & B AR IR . 7E 16. 889 ~16. 898 % 2 [i]. F1I%
TR PR3t BRSS9 43 BT 285 SR AR AT . L Yb/Si (E 4 R AL AR
541 nm K SRR BRI LUIE AN ALRR . YD #8440 HE X 541
nm % S W 50 BE A S LR 4 Co) L AR B S L kB 2R 4B YR
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H2007 B aspin phen i 2D, (20 410 em DAIGEHRIEHA 1 690 em ', WAL HEHCR
5 10007 C/Th{aspirin);phen’-MCM41 WK e FIIRFER K, T IR EReR L. BT Yb'H
ERES - R ESERAESLLF 10 200 e . RAERCHE 1 353 nom i
5 g0l A B b Rt T K, B L, @ LR B YO ik
= TH*" RGMHLIEL T RE S, YD 2As MCM-41 1) £L 38 2 1 27
400 b5, IR e T R B LRGP ERARN =ES T &6
2004 o G, FASALREECR H B K 082>, T (1) K JERCR A B
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Wavelength/nm
2.0 (7579, L95D)  (c) 3 éﬁ:’: e
184 / iy S R YD B A MOMAT 48, I 55
g e (2,526, 1.569) “HAEFR” 5 19 Th (aspirin)sphen #EFT 4126, 45 R £, #
£ Ll @03, Lot b IR MCM-A1 (5 4F MU < 72 b, FLALE Thas-
£ pirin)sphen J&, Yb/MCM-41 {8 %2 45 ¢ ¥ #% fin. Tb
L2 (aspirin); phen- Yb/MCM-41 f TR % [&] i, 7£ W % 1 384
101 %) em AEHIRORE T Th—NRSRPGEH . RS Th
o 2 4 6 8 10 (aspirin); phen” il MCM-41 41455 . 41251 & iR BE (U
Yb/Si ratio/10~3 253 AT Y Th(aspirin) s phen Fl MCM-41 21 35K 11 24 % ,
Fig. 4 Excitation and emission spectra of samples X FEE I TR AT MCM-41 R 4 A2 2 AN R 5 1 1Y
(a) Excitation spectra; HEER MCM-41 53485 YO 5, d13RM R G A i —
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Effect of Inorganic Host MCM-41 Doped with Yb’' on the
Photoluminescence Properties of Guest Th(aspirin);phen

ZHOU Bin, WEI Chang-ping* , PENG Chun-jia, ZHU Cui-mei
School of Materials Science and Engineering, Changchun University of Science and Technology, Changchun 130022, China

Abstract Assembly system with MCM-41 doped with Yb*" as a host, and Th(aspirin); phen, which had been heat treated. as
an active optical guest, was synthesized at room temperature. The structure and physical properties of the composites were char-
acterized by a combination of different techniques such as XRD, N, adsorption-desorption and IR, while the photoluminescence
properties of the composites were analyzed by PL.. Excitation and emission spectra were examined to explore the PL properties of
the prepared samples and the relationship between the optical guest and the inorganic host. The present paper reports a new syn-
thesis method called “Direct-Calcination” to avoid the loss of rare earth ions in the process of synthesis. Strong reflections at 26
=2. 6 attributed to (100) reflection were presented in XRD patterns of both Yb/MCM-41 and Th(aspirin); phen-Yb/MCM-41,
which always can be observed for regular, spherical structure of MCM-41 materials, and the inorganic framework order increased
after Th(aspirin); phen being incorporated into the channels of Yb/MCM-41. The intensity of the band at 963 cm ™! decreased in
IR spectrum of Yb/MCM-41, relative to that in IR spectrum of MCM-41, implying that Yb*" had been banded with the fram-
work. And a sharp band at 1 384 cm ! in IR spectrum of Th(aspirin); phen-Yb/MCM-41 also gives the characteristic information
about the bands in Th(aspirin); phen-MCM-41. The results from the characterization of PL show that the wide excitation band
over 240-375 nm of Th(aspirin); phen is assigned to the carbonyl group n—>x" transition absorption, benzene ring r—>x* transi-
tion absorption of aspirin, and phenanthrene absorption of phen. The luminescence intensity of Th(aspirin);phen incorporated
into the channels of MCM-41 can be enhanced by heat treating in the synthesis process of Th(aspirin); phen, while the intensity
also can further increases by doping Yb*" in the silicon framework of MCM-41. The luminescence intensity of the assembly sys-

tem gets to maximum when Yb/Si ratio is 7. 579X 107,
Keywords Yb/MCM-41; Thb(aspirin); phen; Doping; Assembly; Structure; Photoluminescence
(Received Sep. 28, 2007; accepted Dec. 29, 2007)
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