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� Si �-<Q 1cm×1cmkN
:f/;70O5 1g I#[| CdS ,�G�℄�RN
�℄�R'G'℄�O|;03 (TÆ0�, 900◦C). :f� Si �'G'�03 (TÆ0�, 700◦C), b Si �'℄�R|>/.G'BZ0*
q?V3M
:f�G;^l'Dw>k'a
Q3�a
{b℄�ON|lZf�Dg�'gfwaV3Mf
�7>℄�O�|a+�S' 1.6×10−2MPa. B�<f
;03_�03`��'�_Æ (k� 5min) �ixTÆ0�
:f�Gl'
�SwÆ|qf
7>"�XRN
℄�O�|a+�S5*"�w�_Æ{f
M''u
�?�<_V3M
;℄�O`��Z8Dm05Y Si �
J{�BN�O�w�rmM|C7

! 1 CdS ��l{ XRD ! 
Fig. 1 XRD pattern of CdS nanobelts

<�B% Rigaku G{| D/MAX/max-γA S\�,� XRFiRy+9m�|7G
� JSM-6700FSF�RL��. (FESEM), B` H-800 �R�.
(TEM) _ JEOL-2010 ;+-�. (HRTEM) N?m�|U}
3 ��� �
3.1 .�zq4" 1 , CdS��m| XRD"!
,A/J:�I#|m�j8�s&!I|nkm*�
*==w, a = b=0.4138nm�c=0.6674nm,�1C y|!V
a = b=0.4136nm _ c=0.6613nm(JCPDS, No.77-2306)&�3a�. XRD "!O��$�$K|iR-
x
m�(G^0

! 2 4�Ky^{ CdS ��lE�QK�
-.�
Fig. 2 FESEM images of CdS nanobelts deposited with different evaporation time

(a) 30min; (b) 90min" 2(a),"�_Æ, 30min_m�| FESEM0�J{Dx$m_U}
e�� 60nm,�Q�� 400nm(g/K��k|*k), $Qe&, 7∼10, m|)�&�d>
�N|:TU %�_
4�qN?xh�wPN|��_|_C7XQ
x
5C7|U}5?"�bLz_Æ|fJ
nkm��m|Q�q�U�Q
UDix�>)���;�_
��m|e�8u%�S5*'" 2(a) NAf|��|_N|��8M\5�
�[>Q��e�wF|m_!I
7>m�|U}Az(G?" �70" 2(b) jwpB
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5 " %A��~ÆO�Y/ H" CdS ��l{VHv\1 1359��m|F�RL��.0�
�" 2(a) N|��mG&
5��m|XJ&K (��m/K&K) ?"wF
.)�Qi�.H
��|:T_ %qM\5�" 3 jLz_Æ, 90min _m�| TEM _;+,�. (HRTEM) 0�{���|\3�iRhm (SAED). J{DY��m|Q��U}_" 2(b) ?�SwF" 3(b) j��| HRTEM _ SAED 0�q
A
J{9A5��m,s&p*!I
.$/�70
��6ÆS,�!I�2Æ9, 0.67nm, �s&!I| CdS (JCPDS, No.77-2306)| (001) �Æ9wF!a5��m��3�|\3�iRhm|.Æ!V
J{x
5 CdS ��mg [001] &KXJ

! 3 Ky^+ 90min {��l{ (a) �Q
-.�^ (b) 9*+
-.�
Fig. 3 (a) TEM image of CdS nanobelts deposited for 90min; (b) the corresponding HRTEM image

and SAED pattern

3.2 �u����%ajN<�|P�Z0!Ux
Vp�{>�PXJ�S� VLS(' - u - L) xI�VS(' - L) xI_lk72ZXJxI�'4�|ajXRN1��b�fk�
.'m�|�R�L��.Nq��N?x VLS xI���|�6�a%1��m
4�'ajXRNw<�S�X')
1��l'|�G
m�| XRD iRhm_;+,�R�.0�q��N?xlkm|g'�`
� VLS xI_lk72ZxI�6!"l CdS��m|XQ℄�| VS xI�G�u�*�XJXRN|z[.h
�UQ�Y_m��` %|F_!I
Ft�><�Y}&!I#h CdS ��F [8]. 'Nl�rNfA,��m|XJJ�j�*�/��5���%| [9]. " 4 j4�B6 CdS ��m|;+,0�_\3iRhm�9Æ|��m|!If}""NAf
��mg [001] &KXJ
��mQ�*�, (1̄20), ,�*�, (100) *�B66T-!)
*�|XJxgf��$�o|wPVp*�j8��(���;
�*�Æ9�k|*� [10], q4jx
*�|/����
���;Æ|9[�� (wF���k�++
�f��), 5*�|!KXJ��q4�Pqs*�NZ��O��_
�P*���|�Æ9 dhkl ��� XRD _ SAED J{9Æ
��m,s&!I�~
' [001] &KO
n�_m��j��z!I
6y��n�	4ljm�	4
�' c/2 \g'bw>4��
�d�=GB c/8, ��h (001) |*�Æ9�_
m�_n�;Æg'b�\k�b
��|*�OJ{�R+|��FI>[�
bz7>�<�f��gk [11],�wFh��m' [001] |XJ��p�k�$�|&K
&�/BY��m|aw-!I4�|ajN?!Vqj8h2w!y
" 2(a) NAYh��Lz_Æ| CdS ��m
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SEM 0�
$N
Zhm_!I#
l�kf||_��!IC7
��bLz_Æ|fJ
gOC78����m (" 2(b)). 24/

�?||_C7
ZXJfqUQhm_!I
�_
q/
��m' [001] &Kp�k�$�&K|XJ��" 5 AYhs& CdS !I|p>*�`J{��Y� (1̄20)('{f|+9N
5$�O*� (110)) _ (100) �O|=	��&, 2:

√
3, q4jx
 (110) *�|/��p��

(100) *�
�wFh��m' [210] &K|XJ��pk�' [010] &KO|XJ��B66T-!)
J{"l,`~gf��m|Q�*�j (1̄20) �5j (100).

! 4 CdS ��lVHv\e|!
Fig. 4 Schematic of the growth of a CdS

nanobelt ! 5 r% H CdS (�n�
Fig. 5 Unit cell of the hexagonal CdS%aj|Lz0�, 650∼750◦C, ��N� CdS |C	
2P0R>
�>w*��5j��Qi| [12]. 'pf+5'<�N
*�$Z{>�>��XJ�4b'/�O (k_:4t17^:4)→ �-SJx��\ → 4b'�� → w-SJxCF\ → 4b'CF\O�'*�/�|�-SJ (tw-SJ) jP�|
1VL (Frank F. C.) J�Y'�
/�O�-SJ|rk�k�j�4b'CFO|�g/�s#x�k,K`�.GO�Yp�f| 1/20. '�� 10−10 k'a|5'ab>
w>�'5�*�?p�-SJ��>�</|9[�{
��Vpj�/�SJ�5j<�5'Nzx���U|'��mXJ|W���
�g [001] &KXJXP
wF��m|)�g'kf|:T_!I (F" 2(a)) �f�b"�|&V
s��m|J�ixwÆ|#*_
��m|/�z+k
$:4�|�vz,k�' [001] &KOXJ|Yp
`_C�|�4pSJ�Ux��m)�
bz��m' [210] &KXJ
{DgOUQ8�Qi)�|��,5U|��m!I'Nl�rNf�Y}|&!'5�|03zxhU}�5G�|��!I:k [9],��A,
"�7|7^�X (F|X�n�X�) �"�7|X�_��%'PY�qf�"�0�_%����aj!V��H!a4�|aj!V
4�A,' CdS ��mN%=Æk�|�5jLz30�_ CdS 5'|X�_�5�|5�0�_�v�Lz30�
�<a+_qfpwF CdS 5''Lz3|X�_�5�
��HC7|U}1VL>Y
'�X�_�>*�XJ�vh&R [13]

R = βdZσ2/σ1$N
 σ = α − 1, α ,5'|G�X�_�� σ1 = 10γs0/XskT, Xs j5�*�'/�OSJ_x�|�?9[
 s0 ,���>�|�z
 γ j*�XJUQ�Nt�|&)#
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5 " %A��~ÆO�Y/ H" CdS ��l{VHv\1 1361d�� β ,I��
$=�, 1; d ,*���;��';X�_�>
*�|XJ�� R �X�_�)QFXM<tGo�>|ajN [8], $ CdS �f
Lz0�{�t�'a�wF$Lz3� CdS |X�_�X;
�wFQ℄	�
g c TP�XJ
gfUQ��F!I24j,`~t�><�G�|ajp�8zx$65�|aj!V�'4�|ajN
b�|*47�P
<�3M�;
wFhLz3| CdS 5'|X�_���
p._Æ�Q℄�P
*�XJ��G��{
gOsz��m_!I
4 ��'��b�fk�|��>
�XP�Z0!'p*T�OI#h;Kf|�U}?"| CdS ��m X RFiR��R�._L��.+9Af
I#| CdS ��mjs&p*!I
$XJ&Kjg [001] &K�1*�/��g�_XJ�b_��O&w7��_e3h��m|XJx^s�$'
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Growth Mechanism of CdS Nanobelts

WANG Zhi-Jun, TAO Feng, LIU Wei-Feng, YAO Lian-Zeng, CAI Wei-Li

(Department of Materials Science and Engineering, University of Science and Technology of China, Hefei

230026, China)

Abstract: The CdS nanobelts with high quality and even morphology were fabricated via a

rapid evaporation route on Si substrate without any catalyst. XRD, TEM and SEM investigations

reveal that the as-prepared samples are single-crystals of CdS nanobelts with a hexagonal wurtzite

structure growing along the [001] direction. The VS model is proposed for the growth mechanism

of CdS nanobelts.

Key words CdS; nanobelts; growth mechanism


