57 7 2008 7

1000-3290/2008/57 07 /4607-06 ACTA PHYSICA SINICA

Vol.57 No.7 July 2008
(©2008 Chin. Phys. Soc.

17 2 2 1
1 325035
2 130022
2007 11 1 2007 12 28
. PbS Na, O-B, 0;-Si0,
X PbS
PbS 3.5nm
PbS Z
-2.03x 107" em/GW.
PbS -
PACC 8120Q 7125W 4265
1.
Cr
0.41 eV Bohr 18 nm'”* . ' YAG
Bohr
34 738
. PbS
Bohr PbS 1460 nm
0.7—1.51 pm
1.77—0.82 eV
> PbS
PbS
PbS Si0, PbS
’ PbS
PbS
* 50472018 50772075

+ E-mail weidongxiang @ yahoo. com. cn

PbS

1550 nm

PbS

510,
Si0,
PbS

Na, O-B, O, -



4608

57

2.
2.1.
Si0o,
B2 03
Na, O
Pb CH,COO , 3H,0
80—
100°C
400°C 24 h
Pb CH,COO , 3H,0
PbO. 150°C
H,S 550—600°C
24 h PbS
1
100°C I
400°C 24 h M 150°C
600°C 24 h PbS
2.2.
N, - Micromeritics
ASAP 2010 M + C
77 K IR KBr
360FT-IR
4000—400 cm ™" .
VG ESCALABMKLL 250 X
XPS PbS
X Al Ka 0.1
eV. JEOL JEM-2010
PbS 200 kV.
UV-1700
VA
1.0 mW. Z

Coherent Mira 900-D

10W 532 nm Nd&** YVO,

200 fs 76 MHz
700—1010 nm <+3%.
45% 55%
Coherent EM2000
f =150 mm
0.5
mm Z=0
$=1.5mm
VA
Z
3.
3.1.
I
1
400°C I
Pb CH;COO ,
PbO
I - 1
TUPAC
Langmuir [V ’
H,S
PbO



7 - PbS 4609
8 1380 cm™ B—O
. B B—O
O i Fff i
" Tt m R . ;);:;gcrdldldbm&!!!! B—O
z 6L } 1080 c¢m™ Si—
=11
"’g S B 0.06F 0—Si
> 5r s g 0.012 _ .
E’g _,g’a/ % 0.008 B—0 Si
£ 4t I § 0.004 0—Si
ol /'/ 0000 63020 5060 B Si—0
e . 800
0.0 0.2 0.4 0.6 0.8 1.0 1 .
KX/ (P/Py) o 0—5i—0 1
470 em” 0—Si—O0
1 i
! 1 600°C 24 h
Il Na,0-B,0,-SiO,
10 nm
3.5nm BET 377.85 m’/g.
500
HZS 400
PbO PbS "
~
i 300
600°C 24 h
. I 200
PbS
PbS 100 L 1 1
]]1 BET 150 145 140 135
) Gahe/eV
0.23m" /g 600°C
3 Il Pb4f
X Il
3 M Pbaf
pdf
£
_ﬁ 137.5 eV Pb 4f7/2
&=
b2 PbS 10 f
11, 400°C
4f 5/2 Pb 4f
. PbS
1,100°C
3000 25I00 20I00 15I00 10I00 5(I)0 ]]l 4
BH/ em™t
2 LI
- I | 3.5 nm.
2 3450 cm™ —OH



4610

FFT 4

PbS  JCPDF

fee PbS
XPS

PbS

4 [ HRTEM
3.2.
5 Il
PbS
PbS E, =3200 nm
r Bohr ag

ag = a, + a, a, ay,

1 rS>ap.

.2 r<ag.

r<ag.

hrl2m,r

T & / arb. units

PbS
Bohr

F—AkiE S b

57
1.4
1.2
Lok PbS B2
0.8
0.6
0.4+ RIB RIS
0.2 s s N S TS0
500 600 700 800 900 1000 1100
WA/ nm
5 I
-1.8¢°/e,r €,
3.5 nm PbS
18 nm I PbS
1.6
1.2
0.8F
0.4F
-15 -10 -5 0 5 10 15
Z/mm
6 m =z
VA PbS
800 nm
VA
VA
6
-7
+ 7



- PbS 4611
4.
4
6 Z - PbS
" Na, 0-B, 0,-Si0,
y - 1.414- - AT, 100°C 400°C  600°C
2 Ly 0.406- 1 -5 % ],
A AT, Ly = 600°C
l-exp —al /a L a 24 h
s s=1- Si—0—Si  B—O
exp —2r./wl o, w,
1
m » -2.03x 107" em’/GW. PbS
s 3.5 nm. PbS
1 Z PbS
Z PbS
1 Na, 0-B, 0,-Si0,
2 4 -2.03x10°™

em’ /GW.

Buso D Falcaro P Costacurta S Guglieimi M Martucci A 2005
J . Chem . Mater 17 4965

Tamulatis G Gulbinas V' Kodis G Dementjev A Valkunas L 2000
J. Appl. Phys. 88 178

Dantas NO QuF Y Monte AF G Silva RS Morais P C 2006
J. Non-Cryst. Solids 352 3525

Capoen B Martucci A Turrell S Bouazaoui M 2003 J. Mole.
Struc . 651-653 467

Martucei A Fick J Schell J Battaglin G Guglielmi M 1999 J.
Appl . Phys. 86 79

Dementjev A Gulbinas V' Valkunas L. Raaben H 2004 Phys.
Stat . Sol . 241 945

Wundke K Potting S Auxier J Schiilzgen A Peyghambarian N

Borrelli N F 2000 Appl. Phys. Leit. 76 10

Lagatsky A A Leburn C G Brown C T A Sibbett W Malyarevich
AM Savitski VG Yumashev KV Raaben E L Zhilin A A 2004

10

11

12

13

14

Opt . Communications . 241 449
Xu R R Pang W Q 2004 Chemistry of Molecular Sieve and Porous
Material Beijing Science Press pp 145—148
2004 145—
148
Ludovico C Erica M Gianluca C Andrea M Antonietta G Ozin
G A2006 J. Am. Chem. Soc. 128 10337
LiuB LiHP ChewCH Que WX Lam YL Kam CH Gan
LM Xu G Q2001 Mater. Lett. 51 461
LHP LiuB KinCH LamYL Que WX GanLM ChewC
H Xu G Q2000 Opt. Mater. 14 321
YaBLGuYZ MoYL GuoLJ FuRS ZhuCS GanFX
2000 Acta. Phys. Sin. 49 324 in Chinese

2000 49 324
Babu K'S Vijayan C Devanathan R 2004 Mater . Leit. 58 1223



4612 57

PbS quantum dot doped glass prepared by sol-gel method ™

Xiang Wei-Dong' ¥ Tang Shan-Shan®  Zhang Xi-Yan®  Yang Xin-Yu'  Zhang Yan-Hua®
1 School of Chemistry and Materials ~ Wenzhou University ~Wenzhou 325035  China
2 School of Materials Science and Engineering ~ Changchun University of Science and Technology =~ Changchun 130022  China
Received 1 November 2007 revised manuscript received 28 December 2007

Abstract

Na, 0-B, 05-Si0, glasses doped with semiconductor PbS quantum dots were fabricated via a sol-gel routine in this paper.
The influence of different heat treatment on microstructure of glass were made and characterization of the micro-crystals doped in
glass matrix were made by varies methods. The result of N, adsorption-desorption shows that the diameter of pores in the interior
of glass diminishes with increasing temperature and the pores totally disappear at last. IR spectra indicate that network
structure of glass is form at low temperature and becomes compact at higher temperature. The PbS crystals are found in the glass
matrix by both X-ray photoelectron spectroscopy XPS and high-resolution transmission electron microscopy HRTEM  and the
average size of the crystallites is 3.5 nm in diameter. Comparing with the bulk PbS the absorption edge in the optical absorption
spectra of glass containing PbS quantum dots exhibits a blue shift and shows obvious quantum size effect. The nonlinear refractive

index 7 of the glass doped with PbS micro-crystals was determined by Z-scan technology to be — 1.6 x 10™"" em®/GW.
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