5525 % 42 1 F Bl b R 2 A Vol.25, No.2
2010 4£2 H Journal of Inorganic Materials Feb. , 2010

XEHS: 1000-324X(2010)02-0135-06

DOI: 10.3724/SP. J. 1077.2010. 00135

Bt R SRR PbS ZAXK IR AR A R R E AR R

B, KEW, FRE, RER, WEZR, AREL

(1. M EFHIEZKRSE ©FZEF%, 40 310018; 2. I k¥ AR RELELE, 4/M 310027)

8 = DB AR, SICO Bl iR, 7 G 70 SDS S /f FIFI K 1f i 1475 SDS Al CTAB JL[R/EHI T AT
TP 2 e 45 B DR LA [ i TR 322 25 Y 5 A A SR PhS ANOK A4 AL LA A AR (7] o T R 28 2 %% B P 22 i
BRAR PbS AR A5 , T ELA R S ) e BE REAS 23 35 A AR RERR PhS AR Z5 M RS B PR . X B BCIR ATERAR PbS
DURES O IE LB EA T THR0ER, B SDS S A F i FUpe S b B A FORLAR A F A R T PhS /INBURE 41 % AR IR
(1) PbS GORE5H. 1 S WP REINAGE B CTAB I, BRI U AR 2 1 BB F 0 (i RORDR 14 2
EMERIR PbS GAKE5HE , A RO PR AR F 1 A I

X B W BAH BECRIVKRETE ; BIRGORSIH 5 A5

RESES: 0614 SCERARIRED: A

Assembly Synthesis and Formation Mechanism of Dendritic and
Spherical PbS Nanostructures
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Abstract: Single crystal dendritic and polycrystalline spherical PbS. nanostructures were synthesized selec-
tively with the assistance of surfactants sodium dodecyl sulfate. (SDS) and cetyltrimethylammonium bromide
(CTAB) using Pb(Ac), as the plumbum source and TAA as the sulfur source. When the surfactant SDS is
used only, the single crystal dendritic 'PbS nanostructure ‘assembled by nanoparticles through the same crys-
tallographic plane is synthesized. While the surfactants SDS and CTAB are used together, the polycrystalline
spherical PbS nanostructure assembled by nanoparticles through the different crystallographic plane is fabrica-
ted. It is found that the size of the dendritic\and spherical PbS nanostructures can be controlled by the con-
centration of reactants. Finally, The possible growth mechanism is discussed. It is found that the alkyl chain
of SDS may work as a soft template to help the little PbS nanoparticles assemble into dendritic nanostructure
while the surfactant SDS is used only. When another surfactant CTAB is added, the formed CTAB micelle in
the solution will confine the growth of the dendritic nanostructure and the nanoparticles are obliged to assem-
ble into spherical PbS nanostructure.
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Table 1 - Reaction conditions and results of the reaction

of Pb(Ac), and TAA

. Quantity of Reaction Reaction XRD results
Composites of .
Cfactant surfactants temperature  time of the
surlactants /mmol /C /h products
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Fig. 1 XRD patterns of the products of the reaction of Pb( Ac),

and TAA on the condition of different compositions of surfactants
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Fig.2 TEM image of the product resulted from the reaction of
4.0mmol Ph(Ac),, 12.0mmol TAA and 0. 8mmol SDS

Inset is the corresponding SAED image of the rectangle area
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Fig.3 HRTEM images of two connected particles in the product resulted from the reaction of 4. 0mmol Pb( Ac),,
12. 0mmol TAA and 0. 8mmol SDS
(b),(e),(d) are of the high magnification images of I, II, III areas in (a)
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Fig.4 TEM and HRTEM images of the product resulted from the reaction of 4. 0mmol Pb( Ac),, 12.0mmol TAA,
0. 8mmol SDS and 1. 0mmol CTAB
(a) Low magnification; (b) High magnification; (c¢) HRTEM image of a single particle; (d) ‘HRTEM image of connected particles
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Fig.5 TEM images of the product resulted from the reaction of
double (a) and half (b) concentration of 4. Ommol Pb( Ac),,
12. Ommol TAA and 0. 8mmol SDS
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Fig.6 TEM images of the product resulted from the reaction of
double (a) and half (b) concentration of 4. Ommol Pb(A¢),,
12. 0mmol TAA, 0. 8mmol SDS and 1. 0mmol CTAB

Ac™ + H,0 — HAc + OH" (2)
CH,CSNH, + 30H — CH,CO0™ + 87~ + NH; + H,0 (3)
Pb** + 7 — PhS (4)
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Fig. 7  Schematic diagram of formation mechanism of the dendritic

PbS nanostructure
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Fig.8 TEM images of the products resulted from 4. 0mmol Pb( Ac),, 12.0mmol TAA and 0. 8mmol SDS reacted
with 0.25(a), 0.50(b), 1.50(c)mmol CTAB, respectively



140 VIR e

$25 %

mﬁ;%ﬁ

K19 BRIR PhS 9K &5 HTE ML R B 1A
Fig.9 Schematic diagram of formation mechanism of the spheri-

cal PbS nanostructure
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