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Abstract: Multi-armed CdS nanocrystallites were prepared via the hydrothermal method, in which

CdCl·2.5H2O and (NH4)2S acted as the starting materials. The as-prepared products were characterized

by TEM, ED, SEM, RAMAN, PL, respectively. Different ligants were chosen as the assistance agent to

investigate their effects on the multi-armed CdS nanocrystallites. It was found that the yields of multi-

armed CdS nanocrystallites were 2%, 35%, and 85% when ethylenediamine, methylamine and ethamine

were employed as the assistance agent. Only nano-particles of CdS were observed when ammonia was used.

In addition, the mechanism for the formation of multi-armed CdS nanocrystallites was primarily discussed.
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50 S K 3 ) � � 22 �$��$�)$PV$ CdS NB�� Jun iC 2001T70k{_WfW>�njt8f{�j9B'~$yf CdS NB� [11] 6 MnS NB� [12], st Gao i [13] 0&{f��C)DE�U6:9Uf(;v0b�Y
'~$y CdS NB�
_W���J CdS NB�f*d���P24f|BMY}�5+
���f{n
�P℄�U�)DE�U�70_Wf&{��9B'h":7f�$y CdS NB����'0;:9U{&{9B~$ CdS NBw8f-n

2 #3{�
2.1 %�Æ5�

CdCl2·2.5H2O�(NH4)2S�����\�����H�ZJ��&HA�J�&H�NN1&
0"�%r{ JEOL-2010,�Gr{ Hitachi S-4700,�>0
� (Almega dispersive Raman, exciting wavelength:

532nm) P*00
� (Hitachi, F-4500).

2.2 (!�~
A�W$f CdCl2·2.5H2O 6 (NH4)2S ���$H 50mL O?�)��\f0� 	'�℄�Y

� 20wt%f:9U&~��QSg;	'��$f
80%. 	'�+u	'NxH 180◦ :N 48h, x=�S�N

.
C	>s0U&�I6N1&℄k�x=C 80◦C bMÆ�D 14h.

3 ��
)�� 1 H0;:9U (����\������)H�bU�&{9B:Xf TEM I[
:9U0;��$ CdS NB�f:70;
:9UH�����:_H�J CdS NB�?F 98%, pR`℄�$f�$y CdS NB�Æ:9UH\���:_H�J CdS NB�?F 65%, �$y CdS NB�?F
35%; :9UH����:_�J CdS NB�?F
15%, �$ CdS NB�F? 85%; :9UH���:_H/Jqj�K`�JG�$ CdS NB�
MC�0;:9U℄.
�$NB�vh���Y:9U0;�:XfUp�0;
\�H:9U��.
�$ CdS NB�=?H 200nm, Q|?H
20nm. ����H:9U��.
�$ CdS NB�=? 50nm, Q|? 20nm.

? 1 /:98T�a%z8A CdS MAv7eqzHZ
Fig. 1 TEM images of CdS nanocrystals obtained by diferent ligand

(a) Ethylenediamine; (b) Methylamine; (c) Ethamine; (d) Ammonia
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? 2 �# CdS MA�eqm

?�
Fig. 2 Electron diffraction patterns of the tri-armed CdS nanorod

(a) Arm; (b) Core> 2 ���F�`S�$y7��" CdSL��d"�O4wdpl��>�x�YV*��" CdS L��"duj�FPe u^
(a=3.471Å, b=4.873Å, c=3.399Å). 4wujF3
u^ (a=4.14Å, c=6.72Å). K�m8�idOf�^.9 [11,13], /?,ad�" CdS L���"F3
u^�4F�
u^�

? 3 ���a-b�^e�FqzHZ
Fig. 3 SEM image of a sample obtained with ethamine

as the ligand> 3 ���F�`S�$y7�Æ℄d�EpyGY�8=�yGYj �0d�;
E&T�O>�F��" CdS L��d85dvg!��Ad�d��" CdS L��d�",.B�#`C
�> 4 ���F�`S�$y7�d�" CdS L��d�<.a�O>��FB 299cm−1 G4�l��B 595cm−1 G4�g���iJF CdS L��d<.�l� (LO), <JF0d�\��8 CdS6j2(d LO �LVF 305cm−1 j g [14], CdS

L��d Raman .a�����K�P�262(L��<%gd#lCRq&,T�

? 4 ���a-b�^e�=/b
Fig. 4 Raman spectrum of a sample obtained with

ethamine as the ligand> 5 F��tI��$y7�,a�" CdS L��d(..a��. 300nm dN�-<�a[d(.��.aB 570nm G4�H
d����
Nanda g [15] 	}% CdS L�ud.T�.��d"#�.V�e\�#�LB 2.18eV, 0��LB 1.74eV, K"#�.V�*�=6sV\dkugPQ5ÆugPQ�L6 570nm �d�.Vy&V`F 2.18eV, ��|F�℄V
d
�5�#kPQ
pld�7�.�,6�" CdS L��dz�JW�F�I CdSL��doqfJ��Of [11,13] R�|FgjMw4�6z��
ujd4�#�4�6z�|" CdS L�� (4F�
uj��"F3
uj).
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52 S K 3 ) � � 22 �BR?d't\��tMwa.987St�`S,a|" CdS L�u6d85.9�#K87Sd�ZFz� Cd2+ 87�ld�ZB|" CdSL�u6dz�\g,at.�

? 5 ���a-b�^e)//b
Fig. 5 Photoluminescence spectrum of a sample obtained

with ethamine as the ligandR?�id't'H [16,17], Cd2+ 87�ld
^)xF`C)x�4�6�I CdS L�u6dz��KA��s�J [18] |Fgj87�ldQt�4�6z�%o!�d CdS L�u6�BR?d't\��P���P8 Cd2+ z�`C)xd87�l�,mQt�gj�#�8�g!85d|" CdS L�u6����+�P8 Cd2+ z�`C)xd87�l�XQt�!�#�z��I
CdS L���X|" CdS L�u6d85j��8 Cd2+ .Pz�`C)xd87�l (�PF(C6)x), #�nPa[��h CdS L�u6�
4 ���87SF�`S.$y
�7�%|" CdSL�u6�	}%.987Sy$y7�|" CdS

L�u6d+l���F�`S��nPa[��h CdS L�u6�������Z����F�`S�$y7�,a�" CdS L�u6d85�*F 2% � 35% � 85%.|�,.
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