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PhilipsX'Pert PRO SUPER %! X S A7 X (P8R KFRHAF ) , B Cu Ko G126 (A =0. 1541874 nm)
IR, LR 40 KV, A5 25mA T, JEOL-2010 G 5MRE S5 (H AR TAT) , IR
200 kV. Omnisorp 100CX UG- MM (SE1E Coulter 23] ), ABERH MIZ3E T BET J7 157 1L
FIA, A BIH BURTHELAR , WEBRHELRE A RUR BE (77 K) . VGESCALAB 250 %1 X Hf£k 6L i
Ijaﬁ’fy(%[il VG ﬂ'%’ﬁ(%g/!-\\ﬁl) , LAl Ka(hv =1486.6 V) HER SR, Atomscan Advantage B H RFR A
BT RN R GRS E AR -BTV AR .
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46 1.0 g P123 % F 30 mL 1 mol/L £ HNO, #7635 C FBIFEMIM, HIA 0. 125 g AgNO,
[E AR 0. 35 g HMT, 7EBRG T ARSEE 2 h, JIA 2.1 g TEOS 75 BB h#HE 20 h 5, 5 R6iPE, F
W THER % 100 °C , 7ESERETIRAE 48 b, WHIBAIIE, SRR @R, YR, 7840 TR T
H10 h. A5 HUA LT 550 C R AERE 6 h LLBR BB (FHBLEER 2 C/min) , AREIRESLBRIE N Ag/
SBA-15. BERCIAWH AT BEIR F n(TEOS): n(H,0): n( HNO,): n(P123): n( AgNO,): n( HMT) =
1:0.24:0. 017:0. 072: 163: 3. 2. fEH kL, 4lifik SBA-15 H94 Bk WASCHR] 15 ] 1977 Bh AT
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TEMHRRAR R 2 T VRIS s DT, AIfess s DR MBI, S 1 HER e B & &, W E
Atomscan Advantage 75 F BN 5 45 B TR & S ETE (ICP-AES ) M A i v AR 1 BT 5 43500k 5. 28% .
Rl X B2 T REIE DN E T AR AR R A S MR B 5 i, Hob Ag,, T Ag,,  BORL T HREATRE D
S0 368. 23 F1374.29 eV, BN Z(H AE =6.06 eV, 45 BEKH, M2 mA ) AR5 N
0.33% . LR BE H 58 i AN FLALTE AR Y BT it 73 B2 R 4. 95% .
2.2 MARFEMAE XRD 71 TEM RAE

B 1 RERESL /N EE RS R XRD 75Kl SBA-15 il Ag/SBA-15 (AT SR S e 7 75 5 FLiE (A 17
LA EHRFIE, 7 0. 8°ZE i — o AT G0, X
NE(100) T, 78 1524 2 A8 AT ST, X Ry 5
(110) [ FI1(200) 1.

R1EHMT 2 AL R FIERESEL.
(100) 1 Y 260 {15345 5] SBA-15 I Ag/SBA-15 (1)
S SR 539020 11,55 F110. 59 nm. fEAAY a
AL Fi R TR/ MM S8, —J7 10 AT RRAR o
R EFLIE S S AR s 55— ] REAE A : 42@,(0)-” 67 3
il B FE , 2 AE R AR I A 31 F 2R 1 3 P A A TR Fig.1 Small-angle powder XRD patterns of SBA-15(a)
s, T2 PR P123 B9 — i 2 3 K JE and Ag/SBA-15(b)
(EO) , H—um KB /K IR (PO) , TR 2L EO RAELEINK PO 78 B3GR mHESIE MU R,
TAERMMERR R T, P123 4-F 1 EO REfS FI/K & & B FH%E & (REO, [ (EO) -H,0" ]---NO; ), 4§
T AgNO, HLfRTRT, i T EF e 5] AgNO, 2 F EO & H 41 H.AEFH (REO, [ (EO) - H,0* ]---NO; -
Ag™1--NOy ), TEHLE &8 i BEL Y, itk Ag™ B 10l DA Fb A MU b e is . h TR R 77

Table 1 Structure parameters of mesoporous molecular sieves ”

(5]
]

Sample dypp/nm ap/nm Dp/nm Vp/( cm’ - g~ ! ) Wall thickness/nm
SBA-15 10 11.55 7.0 1.3 4.55
Ag/SBA-15 9.17 10. 59 5.4 0.7 5.19

* dyg : Interplanar spacing, a,: cell parameters, D : pore diameter, V,: pore volume.
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Fig.2 High-angle powder XRD patterns of Ag/SBA-15 Fig.3 TEM image of Ag/SBA-15

before calcination(a) and after calcination(b)
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Fig.4 Nitrogen adsorption-desorption isotherms of Ag/SBA-15(A) and SBA-15(B)

The inset diagrams show the pore size distribution curves for the corresponding samples.
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1Y SBA-15 S/~ T8 RIS fLAE  FLARFUA L e AL, HAHNE 2% 7.0 nm, 1.3 em’/g Fl
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In situ Formation of Silver Nanoparticles Hosted in Mesoporous SBA-15

TIAN Dong'** , YONG Guo-Ping’, LIU Shao-Min’
(1. Department of Chemistry and Chemical Engineering, Huainan Normal College, Huainan 232001, China;
2. Department of Chemisiry, University of Science and Technology of China, Hefei 230026, China)

Abstract Mesoporous silicas SBA-15 with Ag nanoparticles in the channel was synthesized by one-step
method with a mild reducing reagent ( hexamethylenetetramine ). Samples characterzation were performed by
the XRD, TEM, adsorption/desorption of nitrogen. The surface areas of Ag/SBA-15 is 525 m*/g and the av-
erage pore diameter is 5.4 nm. Presence of nanoparticles of silver in mesoporous SBA-15 were confirmed by
X-ray photoelectron spectroscopy ( XPS) , high angle X-ray diffraction( XRD) and transmission electron mi-
croscopy( TEM) confirmed the diameter of the metal nanoparticles. The content of the silver in the Ag/SBA-
15 was detected by ICP-AES. The silver nanoparticles were dispersed uniformly by the in situ auto-reduction
reaction with hexamethylenetetramine ( HMT) as reducing reagent, and diameter of nanoparticles is found to be
about 8. 0 nm which is coincident with the channel diameter of SBA-15.
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