
1P056 
��������	
��������� 
����������������� ! 

���������	
 ���� ���� �� 

���������	
�������������������� !�"#$%&'(��)

*+,-.��)/0.1��������
����%234)56�789:" �;-��

<=>?@�AB%CDE4FGHIJ.�D5/K��L�
������78MNO%PQ4

)56�	�
���RS�%+T4)UVH�)0*HW-;*XY��)

[1]
/Z[	�
\��

�����])
�^_�(D)*
�`a�(A)�<�
��bc	�0.-DAd��e��
��
fg�N�hY�ij�D)*+,�dDaDDAdAaA(00��d�hka	K.l.DA�m4)
�^
_�`an)*op(��q4)0*%rs(5[2]

/0�tu����	�DA<�
��bc�vw
*(�bcx�MOH = − dD + aD + dA − aA%@�)/(5HY��������
��fg�N	�

Free(DA<��X()�MOH = −1�0�1�2�3�6yq��]-.)/
��fg�N*dDaDDAdAaA

op�z%Figure 1�{4/|�}~����L�h.��0�fg�Nop*MOH�hY�����

����OH��MNO%PQ�D)���H�)/(;(XH-�MOH*
����������

����	������%E��X�/�23�	��g���"�9g�|�}~��;-
��

�����%�����"�9g��
��fg�N��q%IY5������Q�hY�


��fg�N*���������%�|����5/15�� �¡¢MNO%0�tu�h

Y�PQ(����g���£�¤�h¥X
��fg�NH¦§4);%+¨(5/ 
��©�|�}~���	�Gaussian 03ª«¬�%@�5/®c¯�nu(B3LYP/6-311++G**)�h
��°|�;-±|�� 19yq��g���"�9g�#$²³}�hk´µ78PQ%IY5/¶
-.5´µ78�·n¸νharm	¹νOH = νharm(1.2155 − 0.00007νharm)%@��9º�»N¬(��j�M
NO*¼½(5/"�9g�
�������∆Ehb	¾¿�h¥�(����Y5/ 

)mer()monomer(hb −−=∆ nEnEE                               (1) 
00��E(monomer)�E(n-mer)	°|��hk n|��À�������)/¡¢9:" �	�Á�
�Â 0.01� CH3OH / CH3ODÃ�%�Ä( BRUKER FT/IR IFS 66 V/S(ÅEÆ: DTGS)%@���ÇÈu
(ÉÊ: CaF2)�j�(5/Ë��Ìc	Í?�:�ÎÏÐ8ÑÌc�N «���h�ÒÓ(5/ 

��L*+¨�Figure 2(a)��´µ78PQ�h�¶-.5νOH%�OH�ÔÕ rOH�m(�ª«� 

(5�L%{4/SÖ MOH��×Ø.)νOH	qÙ�¸%ÚÛ�MOH�ÜÝ�Þ�ß·n�àá 4)

0*HJ;Y5/00��MOH��×Ø.)
���������%∆E(MOH)*(�∆Ehb	∆E(MOH)
�âã��)*ä�4)/ 

∑
−=

∆=∆
3

1
OHhb

OH
OH

)(
M

M MEnE                                  (2) 

00DA01(M OH = −1) 00DA11(M OH = 0) 01DA11(M OH = 1) 01DA10(M OH = 2) 02DA10(M OH = 3)

R
O H

R
O H

R
O H

R
O H

R
O H

R
O H

R
O H

R
O H

R
O H

R
O H

 
Figure 1. Schematic image of the hydrogen-bonding patterns for monohydric alcohols and the definitions of 
dDaDDAdAaA(MOH). 
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Figure 2. (a) Relationship between νOH  
and rOH for methanol clusters. (b) ∆E(MOH) 
plotted against the MOH index. 
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Figure 3. (a) The νOH envelopes of methanol measured 
in the pure liquid at 298, 308, 328 K and their curve 
fitting results. (b) Temperature dependence of the 
normalized integral intensities for the νOH bands of 
methanol in the pure liquid estimated by curve fitting. 


