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Study on Preparation and Formation Mechanisms of PbS Nanoparticles with Different
Morphologies in W/O Microemulsion
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Abstract: PbS nanoparticles with different morphologies, such as spherical, shuttle-shaped, needle-like, rod-like
and wire-like, have been prepared in microemulsion solutions containing P-Octyl polyethylene glycol phenylether
(OP), iso-octyl alcohol,cyclohexane and water. Structures and morphologies of PbS nanoparticles were character-
ized by transmission electron microscopy (TEM), X-ray powder diffraction (XRD). The influences of molar ratio of
water to surfactant (w), the concentration of the reactant and the aging time on the morphologies and the sizes of
the PbS nanoparticles were studied. The formation mechanisms for various morphologies of PbS nanoparticles in

microemulsions were also discussed.

Key words: microemulsion; PbS; nanoparticle; controled synthesis

0 8 = RGBT B 5 2 0, PhS 2 % 1 )
SRR B R R G A AR R AR Ltk
KRB RHIE B AR A B E I e RO o s b ) 45— S 2 37 AR 450 v
M2 5 T G AR B T S 4 ) B2 HOR L BRI ST R s v e i 157 P RG 5219, DR , IF R X AR [R) T 55 PhS
Wk B 41:2005-08-08 ., Wfe dfi H 41:2005-10-28
FE XK H AR 342 (20371001, 20471001)FI % B8 BB T B = Al S BT BII3 H (2005hbz03)
“HIEE R A . E-mail :s_yuhua@163.com
W—VEH ARTEAE, TS ,40 & ZE WL BF 58 AR  BF 58 05 ] AR JEHLAR A 5 05 A 5 0




%2 M

TRTEARAE . W/0 BURAFL DR TR A PhS 40 AE T i 4 B FCTE JbIL B A #30 . 259 .

AL B i 2 AT — BRSO R PR, 3
HAErg ik, AMIE&MRZTESR TIFZ A RIE
S PhS KB RHS H 5T L W 5 A [
FESLE PhS 44 AL 1 1 SCHER AR IE £ 40010 il Tl
TR0 1) A A KBRS AU AT L S BURE AR W] 500 T L
AL B ST 450 2 BT A bR, R, A T
A SR P L WS 2 v 9 < Kt ™ ol B I 2 Ry B
S o B B B EE BRAR RS TR] 18 2 Mg il 5
WTEIE | RIE . &I | BHIRFIFRIR 2525 FE S
PbS GAKL T, FRAE T HALE JE SRS, IF XA
RIS PbS 94K 1~ B ML B IEAT 10250 R0

1 SEIES

1.1 XA S

Ph(CH,C00),-3H,0, L5 ), sl
Na,S-9H,0, [ AR 8 k2= i F A &), a0 Frdli s A O
Bt , REMER =T, bl ; e i, Lilg e g fk
2 H A R A fb2240 0P 4 F 3 8 (CH,):CCH,LC
(CH5),C¢H,(OCH,CH,),,-OH, 7 T}y 646.86], ' [
B2 2 A A Ak 2R A w) | Al 2l A 525 i FH K
B Z IR B K,
12 XWHE

FHFE 3G OP 12.00 mlL, B 2 i 17 =
Y 8.00 mL, B bE 25.00 mL 4 IR AW, K 0.05
mol - L' ) Ph(CH;COO), % 1.00 mL 1 0.5 mol - L™
1) Na,S i W& 1.00 mL 230 in ) F3R IR & i, 75
KEREE R R R Z I 0,8 2.8, R
D A BIEE R A WO B W, AREH A B BCIHE
RAIIRG MRk 2 d 5, B 040 8 M FA R T
K ZOKBEBDINE 2k, A5 T 15 B0
it o KT 5 BN R DR 28 60 T 30 4 52 ) A G A 52
B 2 AN AR R LT, Bl A8 BT B Ph(Ac), ¥ RN
Na,S ¥ W ) AR B R B o FHBR AR B[] i —
FHIRRE 7 el 2 H e AR
1.3 RIEFHZX

B 1345 O 7 AU (JEM-100SX Y, H ACH
TR ANILEE PhS 9K T 1 K /ANFIE &SRR AE , R
L BORE oK PhS 5] 3 BAE K SRS 4 03 B
T INAE S ) B RIS, 78 I F . 100 kV A [] i
KAFECT WEE PhS 9K KL T 1 KRB A

FI R X-5F AT S (Y-4Q &Y, PR B R3S T
AL AT 434 PbS (Y SR 45, Cu Ka,A=0.154 178
nm, MRIGHACET (200) 1 AT 5 IE R B 1658 (B)

Scherrer 22 2T B AL ET SR Y R ST
2 HR5HR

2.1 PbS #k R RIE

PbS GKMIETEMFL IR R IR FF 0,=2.8,C,,-:Ce-
=(0.05 mol-L):(0.5 mol - L=1:10, Biit 48 h i [ i}
il 28 AR it o BT 1 2 I P B S B L AT v T
DL, PhS RAUKRRAR A BERL , (HK/IAR
— . BKEA% K 120 nm, FHK 2 800 nm, 11
K OP/SF3 B34 Bt K 5 TR B W0 3L
TR R AR B AR, 42 1 38 24 19 45 140, T R T b A5
H PbS 44K AR,

SO0 mm

Bl 1 PhS 44K Hfg TEM JE i
Fig.1 TEM image of shuttle-shaped PbS nanoparticles

2 J PbS 4K IR Y X SR R TSI, &4
S XF W T PhS 37 7 45 K Y & TE (111,200,220,
311,222,400,331), 3 H 58 K05 K A (JCPDS)AH
PR R B 2 vh T AT ST AR AT AR 5-592 27
B PbS K R KRS, 0 HE A 2 &, Wikl 2
152 1% PhS 41K AR J& T 4l i 18 0 577 5 Eh 4574 PhS

)

(200

(311)

e (220)

—

T ¥ U M T T T T T T 1

40 50 60 70
26/(%)

B2 GFLHR & PhS 94K 219 XRD A
Fig.2 XRD pattern of shuttle-shaped PbS nanoparticles

obtained in W/O microemulsion
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Fig.3 Influence of different w, on morphology of PbS nanoparticles prepared in W/O microemulsions
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Fig.4 Influence of different concentrations or molar concentration ratios on morphology of PbS nanoparticles prepared

in W/O microemulsions
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Fig.5 Influence of aging time on morphology of PbS nanoparticles prepared in W/O microemulsions
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Fig.6 Schematic diagrams of possible mechanisms for the influence of different w, on micrographs of PhS

nanoparticles prepared in W/O microemulsions
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