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Abstract: In order to study the photoluminescence properties of freestanding porous silicon filled with CdS
nanopaticles, a freestanding porous silicon was prepared by using a p-type silicon wafer with a resistivity
of 0.01~0.02Q * cm by two step anodic oxidation method as the first step, and then CdS nanoparticles
were filled into the freestanding porous silicon by the electrophoresis method. The morphology. phase
structure, composition and luminescence properties of the prepared samples were characterized by
scanning electron microscopy, X-ray energy spectrum analysis, X-ray diffraction analysis and
photoluminescence analysis. The results show that, the CdS nanoparticles are successfully filled into the
freestanding porous silicon, and CdS nanoparticles present (210) diffraction peaks. The luminescence
peak of CdS nanoparticles filled freestanding porous silicon is find red-shifted from 570 nm to 740 nm.
The electrophoresis time directly affects the filling amount of CdS nanoparticles, resulting in the changes
of the peak intensity and the peak position.

Key words: CdS; Nanoparticles; Anode oxidation method; Electrophoresis method; Freestanding porous
silicon; Photoluminence

OCIS Codes: 160.4236; 040.6040; 160. 3380

EL£WAB . HHKH KB4 (No. 61176062) V175 4 Hi i ME K G Q15 5 H (No. BY2013003-08) VL J5 i A% ft #2 R s 5 TR %% Bh 350 B Al
rh g A B AR 45 2% (No. 3082015N]20150024) ¥E B
FE—1EH JRIEM (1991 —), B, LR o8 A4, EZWFSE )5 ) KOG A4 k. Email:15105160570@163. com
S GEIRAEE) A1 (1958—) , B, #0821 b, T HFSE T 1 N G v A1 ) K 2% 7. Email: hishen@nuaa. edu. cn
i HHA.2016-02-18; % F A3 :2016- 06- 02
http : // www . photon . ac. cn

0916001-1



e F

EE

0 3|5

FE AR Dy — P B 229 o 4R L s 1A R R AR
SRR MR A B H, S Y S Atk A KL HL
LT REORHY 9500 L B H R ik SO — Fib (8] B2 4 B R =
T B KRR AR - AN BB B ) & W OE A kO
AR RO AR E. WE N B — AR R A B i e A R
B RO A BERE TR ik A b AR U AR R R ROk
a2 BOE T 5 L

1990 4 , Canham"" & 3 BH A% 480 Ak 8 o 12 o 45 11 £
fLEEAE =R T B & s 20 nT WO e 56 T 2 fL
K I B 5T 8 Wi R W T R — iR T 2 fL
K SCHL A IH A7 A6 35 AR 2 i b R 53 3% 52 (A8
AL 45 BRI AR R A AL AR Al BE RO
JoUASE R A A B ok 2 R R B IR
i BRI R R E T 2 LR IO BCA L TR TS K
Jeh SR R 22 AL R S R BN R Z . it
T2 A6 A B i L EOR O TR RE L il i I L BR AR A 3
AL B ) 22 FL Rk % 9 - AR L RO MR B AR 29
126 ~10% . [Gl I 22 FLEE & e M R A B % i 4 45 1
A T 35 19 72 A A 8 S80I T ) 4 1 S 4% 2 LRk ]
T 5 B4 i Bk e S A 52 B v T A R B Y R
RN T 2 ALRE RO e

A0 A URE JEUIE A LA R AR I 4 K B2 9 i I 450
Bz R A K ORI T [ SR 2 LR T LR
19 F SO 2 LRE Y ZOE R LR IS T ik A AR
PURIED A BRI T MR R R T AR
SALRRASF S g RN Y (B TR S R 5 B

AR A A 2 ALREAE A FLAE KL, i HL K
K CdS 9K ORI 8 A H R 0 AR SR Bk
JeE REAET5 AT T 5T OF TR A SO 2 AL AR S 90k
WURLES & (9 AL L.

1 L3

BEX#ESAENNE
SKH p B (100) B [ O B RE A, BB 3R
0.01~0.02Q « cm, J& J& S 525 um. f b5 #E RCA
(Radio Corporation of America) ¥ &5 % B 5 ik H o % 75
VT RE R BT SR R b AT BH AR AR AR
J& M AR FLEL S HE(40 %) = CH,CH,OH (43 ¥ 4l) =
1 s 1. BHAR S A TE TEOG IR 14 F 2647 . 72 1 7 3106 — )
k2 FLRED . S b, JE T TT6123 U n] 4 7 ) vfE o
I R N5l Al o e e ol e U i W L R 5 1 )
ZALEE AT - B 3h 8 B B S 2 AL R R
CIND =R R NS o B 2 B B P DY R e
Wk 30 mA/em? , BF[E] K 30 min, X — 2 E K CdS 44k
R BT 2) B B I 90 mA/em® B[] 2B 70 s,3%

1.1

2T #1882 fLaE.
1.2 CdS g 5K B i il &

T AL 48 (CdS) J& F TI-VI 5 i B E2 2 B2k 5 0K 4
BE OGBS 2.4 VI R ILAY CdS A= K 7
DALHE FL2S 28R 5y T AUAMIE | 22 [ B R e 4 L 1 55 A
fift RN 2 K IR DT RS o A2 KR OB B 75
141 & 7 B AR AR 35 A KOS A 7=, TR b kA
K H.

AR S 56 v 38 {8 43 M Al L 1S 40 ) TR A R B
>4 0.001 mol/L #) CdCl, ¥ # .0. 04 mol/L i NH, Cl
VWA S 0,004 mol/ L 1 i IR %5 W - 76 i 1 B 1 4% -
BPE ). R 5% NH, CLE Wom A 8] CdCL %
RAEHE L HMAZ KT pH. i pH A5 10, 55
B R S T ) R A VA . SR SR VKR K B
S 22 FLRE T AE B0 L A AR R I B 43 S BF 5
AN [R) B[] FHAN 5] H, 38 2% B 33 58 CdS g R SR X [ 32 4
ZALREEECE OB RE M . 28 B T2 0fF CdS gk
ORI 78 A H SCEE 2 AL AR B 1 A S0 i AR A

Synthesis of CdS | Electrophoresis
nanoparticles by method

chemical bath method
Anode oxidation | Freestanding
method | |porous silicon

o ) Freestanding
Si porous
silicon/CdS
Recycle
H1 CdSHkBmuirty el £#H LA LHEAE

Fig. 1 Schematic of the fabrication process of freestanding

porous silicon filled with CdS nanoparticles
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Fig. 2 Voltage-time curve in freestanding porous silicon

preparation, illustration is the corrosion process

simulation diagram
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Fig. 3 SEM images of the samples
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Fig. 4 XRD patterns of freestanding porous silicon before
and after filling with CdS nanoparticles
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Fig. 5 The photoluminence spectra of freestanding porous
silicon filled with CdS nanoparticles prepared by

different current densities
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silicon filled with CdS nanoparticles
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