
òoóô©0õö÷�¿ø)*01/��

UVW

"

XYZ

"

[

!

:

"

"

\]^

#

Ûr&['( ./?IÏ(L

"

Ûr Ûq

!

%"''')

%

!!

45

&

RSIlJw

#

9<CH

%

JPKò��Ó�hi

#

C:=

%

��PIj./

'

klmn

&

9<CH

·Ë?Kò�È

<k-

"

4÷�Kò�jJP

$

J�

9<CH

JPKò�·Ëq:Kò��

C:=

j¹º�l

"

PKò�?

9<CH

ò:�

î

4%i"%

[

"

JPKò��

C:=

j¹º�lSÆ

'

678

&

Kò�

$

IlJw

$

Ó�hi

$

JP

$

¹º

9:;<=

&

23$$'&$4

5

$

$

23$$$&"

!!

>?@AB

&

6

!!

>CD=

&

"'''74('8

#

#'"%

%

'!7'#")7'$

!!

IJKL

&

L,M

#

"(44

*%"

�

"

{N{:¡

"

Ûr&['(

¢£RS¤

"

¥¦§¨:;<,-./jRS

'

"

©ª«¬¡

!!

Kò�­�g&TK:½XÑEF�jfg

:;<./

"

�Kò�N¨�Ð�v)�Oj 

�PQG2'j·RÁî

'

Kò�S0Úèn·

Ë�Ñhi¹º

+

"7#

,

'

SÄ

"(14

Í

"

L&e&\.>R7

VR?

Ê

+

$

,

ô¨÷ò:�î

#i"

jKò�Ggj

L-�ß;�ÑhiT

'

�TÊ

+

!

,

J�ÂÅU

!%@

g;jKò�ÏòV%Ó�hi

"

¨÷E%

ijA;

-

$''@

rstu

-

�sº;

-

�ÓÈÉI

ºG¡¢º;=påq:

'

²÷)Kò�Ð��

;¶�K;ÞÅÄKò�?%&L,W

-

JPK

ò�s»,W

-

�%(�ÆYXPº

-

ÜoOPQ

u(PI¼¶½4�¦¿

-

Kò�ÄOPQTj

·Ïò:¶:

-

Kò�?OPQj(L4÷sl

¶v)4�PÊAY

+

%

,

'

IlJw

#

9<CH

%

­w®Á^`Â

-

·�¤

jqZ+,

+

)

,

"

³¥¦ì;­Il[

"

îC;7G

Il[j\¤�

"

v)�[

!

�ô

#

ÊP

!

]ÊP

%

m2P

"

0ÚÛÜ��[ó^BGhÈ^BjJ

PÆÊ

+

174

,

'

Ähi�òTÂ��ÕWÆ

+

(

,

GC

DÆ

+

"'

,

'

ÿRSJ�

9<CH

&øJPv)¸ºÊP

jKò�

"

Ë"Ä¶áâKò��ÿkÕj�[

Ý`³ÊP

"

q:³?]ÊPhij�ÞP

"

§Ù

.oÑÆj¹º�l

'

!

!

MN

!"!

!

O5P-.

Ó�hi

#

C:=

%"

"#

"%'#

"

T0â%_`

âw%&)*+,

$

?Kò�

"

¥a7b¥ß�c

%&J�)()*+,

$

9<CH

"

"#

LA%'"

"

x

1�r¤�./)()*+,

$

¸È%��d

#

:Gf

%"

%(?

"

f 7'e%(�Æj+,

$

¤

7

"

;�?

"

�97fª%&�Æ)()*+,

'

!"#

!

UNVW

C:=

!

"''

"

È%@

!

%

"

AB7

!

"&%

"

CDÆ

=A

!

#

"

EF

!

#&%

"

HNÆ

9;

!

"&%

"

HNÆ

A

!

'&)

"

HNÆ

2L2A

!

'&#

"

JPKò�

!

I:

'

!"$

!

O5ÁZp¡Â

8\7")'

9NM*

"

x1hi*Kwj+,

$

3H:7#%

9<tE%*

"

+V7!whW*K)

()*+,

$

3L7;CG!

9!glhO*

"

.$'

(mjj+,

$

H876

9ÒnhiA;�

"

+V7

lin:mjj+,

$

9L2!#'!

9ó<¦I�

5*

"

��78��./�n)()*+,

$

<D_,+0-$4'

9yz{FãGHm

#

*2B=

%"

�0�

ó~¿+,

'

!"%

!

UXYZ

!"%"!

!

õö÷/ùú

U j ? K ò � * = ì ò : û ; î

$''

X

.

H

P"

jGk

"

¸lúm¶G�

'

�¤7Qlk

W

J

îR

#&'

��

"

nw

!F

"

¸l;¾»ÍÎj

Kò�

"

I,goRok¶p7P

"

�0>�

'

)"#

h

!

i

!

&

!

[

!!!!!!!!!!!!! !!

#'"%

Í!

)#

ê



!

!

"

!"%"#

!

©0õö÷/YZ

~x

"#'

X

q?eKò�?

9<CH

å

('i"'

jò:�L-

"

�@o

"4'

X

gGpKò�ò:

%@

j

:Gf

"

UÜoqrkhO

$'>D?

es»

"

Ä

"''E

��T0�

!F

"

RqrkNí¯%¨A

"

oJPKò�

6

'

å��s»=>Kò�?

9<CH

ò:�;

4î

4%i"%

G

4'i#'

jJPKò�

:

G

9

'

!"%"$

!

+,-./YZ

U

C:=

wÑNM*xWM

"

ge@o*-Æ

L-=Z

"

�@oJPKò�L-=Ze»ä

'

i/ J � < t E % * E %

"

E % u v î

"1'

EI!

('

'

!")

!

[U;\

!")"!

!

L&M+

;\

?Kò�GJPKò�j

*2B=

HJ�V%

t�ä»Ä

*2B=

mxN!nr

"

³TJPKò

�·+g�$æ#;�ou

-

0�¬�Êe��

äË«Å¼)�Uv¾j

9<CH

à³ùWò

'

!")"#

!

+,-.de01

Ò�

6

9A;

-

�sPIG¡¢º;=å�

t01��N!n�

"

�sPIG¡¢º;n�

��;4î��ñGíéº

"

�s��=î

%''

>>

.

>D?

P"

'

#

!

nopqr

#"!

!

L&M+

;\

?Kò�GJPKò�j

*2B=

H&¶

"

'

§¶

"

·ËÛ»

"

??Kò���

"

JPKò

� Ä

)''

!

"#''_>

P"

jÅ}inpwxyµ

'

4 000 3 000 2 000 1 000 0
波数/cm-1

Ｏ

相
对
强
度

1

2

"

*

?Kò�

$

#

*

JPKò�

'

:

!

!

úõö÷u©0õö÷/

L&M+

¤

JPKò�Ä

#!''_>

P"

jÅ}iÎ�

9<CH

j

`­m�

'

Áã

"

¹P

$!$'_>

P"

¬j`­8�

i·ËzÓKò�ÄJPle¼)npI%

'

Ö

Ä=mnJPÆ0ìH&ø½Kò�x

'

#"#

!

de01

¬�s»ÖKò��:�

C:=

��PIj

./&m

"

'

§m

"

·ËÛ»

"

£äKò��:jÕ'

"

C:=

E%ijÒ�

6

9A;wxÕ'

"

Ö­ÐÑ

9<CH

Äi/E%¸KT+¤é«

"

¤ì�FÓ

ñkÕj^B

+

""

,

"

�[

"

£äKò��:jÕ'

"

Ki�°Ý

"

§Ù¾i/Iº

-

IA

'

9<CH

²�

�P}öx)wr%:jm�

"

Io$?hi;

<öjé«It

+

4

,

"

¾E%i�sº;

-

¡¢º;

q:

'

§m

"

Ú·ËÛ»

"

£äJPKò��:

jÕ'

"

C:=

E%ij

"''@

G

$''@

rstu

\T

"

Ù^»LME%ij

"''@

G

$''@

rst

u£äKò��:jÕ'ÙwxÕ'

'

��JPKò�

6

"

:

G

9

·Ë¨÷

"

JPK

ò�

:

j¹º�lSnp

'

;�æî

"

JPKò

�

6

T

9<CH

�:���T

"

[Ú&øjKò�

È<v¾ÄKò�

!

C:=

,-Q¬Êã

"

¼)4

÷�¥j¹º

$

ÙJPKò�

9

T

9<CH

¬Ñ�

�¸{Gñû

"

Q¬TÅÄwr:jv¾

9<CH

"

wr�:j

9<CH

IJï

C:=

E%ij��P

I

"

²¸µj

9<CH

Ç�PÑÕWÆ

"

¶ÐÑ

C:=

j¹º

+

""

,

'

$

!

nr

#

"

%

9<CH

·ËÄwruv°?Kò�k-

"

4÷�Kò�jJP

'

#

#

%

Kò�·

9<CH

JPe�

C:=

E%ij

¹º�lnpJï

"

×Ñ^»LME%i

'

#

$

%

PKò�?

9<CH

ò:�î

4%i"%

[

"

JPKò��

C:=

j¹º�lSÆ

'

Sy>?

&

+

"

,

\0D+0?MM

"

6V-F.VG,++RN&HD

X

?D?̂ ,V=0D?̂,V_D?

X

=.//0V

+

M

,

&

B?a.U-VDR+R?aK?

X

D?00VD?

X

9F0>DU-V

S

"

"(!1

"

$(

#

!

%&

!4'7!4$&

+

#

,

MDR?

X

9

"

J0J

"

MDR?

X

J

"

0-R+&<R?,7+D

X

?D?*D++0a<R-.VR+=./7

/0V9,>

W

,UD-0U

&

GV0

W

RVR-D,?R?a9FRVR_-0VDQR-D,?

+

M

,

&K̀

W

V0UU

G,+

S

>0VH0--0VU

"

#'"$

"

1

#

%

%&

!4'7!($&

1"#

L,MÊ

&

IlJwJPKò��Ó�hiPIj./



Q

!

!

ûeWü�õö÷¥¦�

N@+

de01/��

Kò��:

!

0

Ò�

6

9

A;

!

;

"''@

rs

tu

!

LGR

$''@

rs

tu

!

LGR

�sº;

!

LGR

�Ós}

�

!

@

¡¢º;

!

#

N<

.

>

P"

%

JPKò�

6

!

#' %# "&%4 "&%4 "&)4 !$# 4

!

!' %! "&"$ "&!% "&14 !)% "%

!

)' %4 '&(! "&#1 #&'4 !1' ")

!

4' %4 '&(1 "&#( #&"4 !(1 ")

JPKò�

:

!

#' %# '&(1 "&)' #&#$ !%! ")

!

!' %) "&#! "&4% #&1" !4( "(

!

)' %4 "&#1 "&1( )&'$ %#" #!

!

4' )' "&## "&%1 1&$' %)! #4

JPKò�

9

!

#' %# '&44 "&$4 "&1) $%' "$

!

!' %$ '&(# "&$" "&() !$# "4

!

)' %! "&'' "&$' $&$1 !)% "4

!

4' %% '&(" "&"$ !&%% !%1 #'

^»LMi/

"

%

!

#' %! "&'' "&1' #&!1 $(4 "%

!

!' %1 "&"4 "&4$ #&)4 !$( ##

!

)' )$ "&%# #&") !&') !14 #%

!

4' )) "&4' #&$# $&(# !)4 #1

!!

Þ

&

"

%

UÅUÂò:;%>î

'&%'

jg;jKò�í´?hiLM

"

vQ$&QR

+

$

,'

+

$

,

\.>RVR?Le

"

A0C\&c-D+DQR-D,?,̂ HD

X

?D?D?=.//0V9,>7

W

,.?aD?

X

+

M

,

&M,.V?R+,̂ 6

WW

+D0aG,+

S

>0VC_D0?_0

"

"(14

"

##

#

4

%&

"44%7"4($&

+

!

,

�T

"

8|�

"

}rZ

&

8��%Kò��

:BB=

j¹º��

+

M

,

&

hi&[

"

#'''

"

!1

#

"'

%&

%1(7%4$&

+

%

,

5~�

"

�å

"

ö��

"

Ê

&

Kò�¹º:�ÓGic

+

M

,

&

R

&hi&[

"

#'"$

"

!'

#

#

%&

#)7#(&

+

)

,

=R,:C

"

GR+R?DUR>

S

6V.?R&<,?̂.?_-D,?R+:0?Q,̀RQD?0̂V,>

9RVaR?,+ ,̂V:D,7_,>

W

,UD-0 6

WW

+D_R-D,?U

+

M

,

&=0R_-Dd0R?a

*.?_-D,?R+G,+

S

>0VU

"

#'""

"

1"

#

#

%&

"!47"%!&

+

1

,

GR

W

Ra,

W

,.+,.K

"

9FVDUUR̂DU\&2F0V>R+C-.a

S

,̂ GF0?,+7

,̂V>R+a0F

S

a0=0UD?L,aD̂D0abD-F9RUF0b<.-CF0++HD

h

.Da

+

M

,

&2F0V>,_FD>D_R6_-R

"

#'""

"

%"#

#

"7#

%&

"'%7"'(&

+

4

,

9R>

W

R?0VGD0-V,

"

AR>D_,AR?D0+0

"

H,?

X

,H.D

X

DR

"

0-R+&9RV7

aR?,+7/RU0a<,d,+R_=0UD?URU9.VD?

X

6

X

0?-U,̂ K

W

,̀

S

=07

UD?U

+

M

,

&M,.V?R+,̂ 6

WW

+D0aG,+

S

>0VC_D0?_0

"

#''(

"

""!

#

)

%&

$%4%7$%("&

+

(

,

���

"

5�W

"

�`

"

Ê

&

hÅ9ÕWÆIlJw�ÓGh

iPIj./

+

M

,

&

-ìhi&[

"

#'"'

"

$$

#

"

%&

$47!#&

+

"'

,

6+0̀R?a0VL

"

2FR_FD+K2&2F0K̂ 0̂_-Dd0?0UU,̂ 9RVaR?,+RU

G+RU-D_DQ0V

"

6_-DdR-,V

"

R?a6?-D,̀DaR?- ,̂V<R-.VR+=.//0V

GV,_0UUD?

X

+

M

,

&GV,

X

V0UUD?=.//0V

"

G+RU-D_UR?a=0_

S

_+D?

X

20_F?,+,

XS

"

#'"'

"

#)

#

$

%&

"'17"#!&

+

""

,

EÇ�

"

�`

"

5�W

"

Ê

&

IlJw�Ó�hii/PIj

./

+

M

,

&

Ûrhi

"

#'"#

#

(

%&

#7%&

z{|}

&

#'"!7"'7##

'<<9A17<=2;X9G*?1NX9//P:

Y

?:H(7H:<:9HP:

0

3:373567

8

961:9;7<N@+

04A7D/',

E

.'

"

F4A7?2,-/'

"

FA7).'

"

54G*+.',1.&

#

e.R?

X

a,?

X

c?Dd0VUD-

S

,̂ 20_F?,+,

XS

"

e.R?

X

QF,.

!

%"''')

"

9FD?R

%

!!

D>;162A1

&

2F00̂̂0_-,̂ _RUF0b?.-UF0+++D

h

.Da

#

9<CH

%

>,aD̂D0a+D

X

?D?,?-F0

W

V,

W

0V-D0U,̂ C:=

bRUD?d0U-D

X

R-0a&2F0V0U.+-UUF,b0a-FR-9<CH_,.+a/,?abD-F+D

X

?D?D?-F0>,aD̂D0a+D

X

?D?&9<CH

>,aD̂D0a+D

X

?D?_,.+aD>

W

V,d0-F0V0D?̂,V_D?

X

0̂̂0_-,̂+D

X

?D?,?C:=

"

R?abF0?-F0>RUUVR-D,,̂+D

X

7

?D?

!

9<CHbRU4%

!

"%

"

-F0V0D?̂,V_D?

X

0̂̂0_-,̂+D

X

?D?,?C:=bRU-F0/0U-&

!!

E9

F

G76H;

&

+D

X

?D?

$

_RUF0b?.-UF0+++D

h

.Da

$

C:=

$

>,aD̂D_R-D,?

$

V0D?̂,V_0>0?-

4"#

h

!

i

!

&

!

[

!!!!!!!!!!!!! !!

#'"%

Í!

)#

ê


