10 4 Volume 10 Number 4
2004 12 ANAL YSISAND TESTING TECHNCLOGY AND INSTRUMENTS Dec. 2004
(204 209)
( 730000)
: O4657.3 :1006-3757 (2004) 04-0204-06
, 8
, LB (Langmuir - ,
Blodgett) (121 (Sdf - Assembled
Morolayer ,5AM) *! | , ;
, 14 :
1 1 1 1/ 4 1
, Qeenler 51 88
80 8%
(41 , ,
P
’ , S
) r
(
(FTIR GRA) ) .S (
1 ) - t
) , FTIR GRA
( suface Hectionrule) 17 .

:2004-07-21 ; :2004-09-10.
; (50375151) .
(1973-) , ; ;



205

2
2.1
CH,
2918 2848cm ! ,
(al-trans-zigzag corformers) ,
CH, 2918
2848 cm ! , :
(gauche corformers) ,
, 2927 28%cm !
[7]
, ES23 LB
, ES23 LB 3 ,
65 105 140 LB
LB - ;
LB
2.2
,CH,
. ,CH,
1468 cm™? O (CHp)
1474cm™ ! 1464 cm?, 3 (CHp)
, (8] Raolt
(9l LB , LB
O (CHy)
;Yijun [ : (3A)
(UDLM) A UDM B
(CHy) , SA  UMDA
) [11]
-2 & 8- LB
: LB , CHp
, 1467 cm” ! , Cukc
[12]

2.3

2.3.1

[8,14 17]

80

LB

(GRA)

LB

LB

(CisHssON aph (1, 5) OH) LB

FTIR

LB

[13]

1_

LB



206 10
- LB
- Ralolt A AVIMALZ]
ES3LB FDMS (24 ,
, , ES3LB AVIMA-10 AVIMA-100
FDMS
N- H Cc-N , 9-0
: N-H ( 1 3 %H) |,
,C- N
, 2.3.2
, IR- GRA .
, ES23 LB (% 21 ATR,
-2, 4- 8-
LB :
,CH, CHs Takenaka (28]
, CH, , LB
. Takenaka , ,
, Z
(18 22] é. Xy , X
Y SCH2) v ascHZ) X "« ( y K y) ,
, zZ
, . 1 600 , ” 5 ” «
1400 cm™* C-N C-C m  my, 7,
: 1230cmt Ph- O ¢ Xy w0
[28] .
Vv m-o0) : an ' -
Ar " _
AR - m; ? 2t my ” X B
’ 2 n.k ,
CHs(CH,) 6C(O) NHCH,CH,SH  C=O  N- H —;TL 252 hons b
) , 2mnk 2m,n,k .
o J 8o ddb + = [ §ten’ doos dp
2
_ dn“¢
' T 2moS P+ man’ e @
mZ va
© <) | A A |
(V an:HZ) 3 %Ms 3 qb CH2
SAMs , n 8 CH,
Voo, Ve, " a B, v (




207

s +osP +oy =1 (2
Takenaka 7
LB 85,

. my m;,
. Takenaka
ma =8B =8y =9,
) my.
Yijun qu 1 ,
Va(CH) Vs(CHy)
a B, 66> 77,

27°. KiRyong Haa [

LB ,

ATR
2.4 51

(1) : RA
IR 800 cm™? ,

200 800 cm ! , RA

(2)

(3 ,

[1] McCathy TJ.Layer-by-Layer depostion:A tool for polymer
surface nmodification[J] . Macronolecules, 1997 ,30:78-86

[ 2] Hong H.Blue lumnescence induced by corfinement in sif-
assembled films[J] . Supranolecuar Stience ,1997 4 :67-73

[3] FenderJ H. Sdf-assembled narodructured meterids[J].
Chem Mater , 1996 ,8(8) :1 616-1 624.

[4] . [J]. ,1997 ,11

(3) :3843

[5] : [M].

: ,1994 ,146-149

[ 6] Michd Vandewver. Andre barraud and philippe maillard.
dructure of porphyin multilayers obtained by the langmuir
blodgett technique[J].J Qdlloid Inteface i, 1982,85
(2) :571-585

[7] , , .

- [J].

2003 ,24(1) :174177

[8] Kamata T,Kato A ,Umemura J. Intensty enhancement of
irfrared atenuated tota reflection ectra of dearic acid
langmuir- blodgett norolayers with evgporated dlver idand
films[J].Langmuir ,1987 ,3:1 150-1 154

[9] RaltJ F Burns FC,Shotter N E, et a. Anisotropic ori-
entation in nolecuar morolayers by irfrared ectroscopy
[J].J Chem Phys, 78(2) :15-21.

[10] Yijun Qu,zZhenming Shi ,Chong-shi Nie. Irfrared tranams
don and reflection abormption gectrosoopy sudy on nolecu-

ES3B

lar orientation of long-chan mAlkane amide and 2 -
akylimidazole multilayer on dlver and KRS5 surfaces[J].
Applied Sectrosoopy ,1998 ,52(6) :855-862.
[11] : .
[J]. 11997 ,17 (12) :73-76.



208

10

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

LB [J].
(3) :256-259.
Zheo B, Li HB, Zhang X, & al. Capturing the concentrar
tion dependence of trans 2 butene dffusonin dlicdite-2 ze-
olite with a junp dffudon nmodd [J].J Phys Chem (B) ,
1998,102 (34) :6 5156 520.
, ) .o [J].
,2000 ,12 (2) :77-82.

.1999,11

(M)LB [J].

, 2000 ,20(6) :768-769.

, ; , I
LB [31.

, 1999 ,119(15) :680-683.

G Ithup N B ,Day L H ,Wiberley S E. Introduction to in-
frared and raman ectro scopy[M]. New Yo rk :Academ ic
Press,1964 :319-322.

1 1 1

[J]. , 1999,15(7) :657-

661.
Heo-Li Zhang, Hua Zhang, Jin Zhang, & a. Sructurd e
va uation of 6-10-mercgptodecoxyl quiroline self-assmbled
norolayer on gold by reflectance absorption irfrared ec
trosoopy [J] . Materid's Science and Engineering C,1999 ,8
- 9:187-190.
[J]. , 1997 ,13(6) :
515524,

[J1. ,1999 ,15
(3) :198-203.
ZhangaJ ,Zheo B A, Hang HL ,e a. Hfect of the nolec-
uar interaction on nmolecuar packing and orientation in a

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

obernzenefunctiondized sdif-assembled norolayers on gold
[J]. Thin Qlid Alms, 1998 ,327 329:195-198.

Rabolt J F,et d. Formetion and characterizetion of sif-as-
sambled films of sulfur-derivatized poly (methyl methacry-
lates) on gold[J]. Macronolecules. 1993 ,26:1 230-1 237.
Rabolt J F. Formation and characterization of sdif-assembled
films o thiol-derivatized poly (dimethyldloxane) on gold
[J]. Macronolecules,1997 ,30:5 913-5 919.

AllaraD L , Nuzo R G. Sontaneoudy organized nolecuar
asemblies. 2. Quartitative irfrared gpectrosoopic determi nar
tion o equilibrium gructuresof ol ution-adorbed n-akamoic
acids on an oxidized duminum suface [J]. Langmuir,
1985,1:52-66.

Nuzzo R G, DutoisL H, Allara D L. Fundamenta gudies
microsoopic wetting on organic surface. 1. Formetiong and
dructurd characterization of a sdf-condgent series of poly-
functiond organic norolayers[J].J Am Chem Sc, 1990,
112 :558-569.

Parikh A N ,Allara D L. Quantitive determination of nolecu-
lar gructure in multilayered thin films of biaxdd and lower
symmetry from photon gectrosoopies. 1. reflection irfrared
vibrationad goectrosoopy[J].J Chem Phys, 1992 ,96 (2) :
927-945.

Juno Umemura, Toshihide Kamata, Takeshi Kawai , e al.
Quartitative eva uation of nolecular orientation in thin lang-
muir- blodgett films by FT - IR trangmisson and reflectiorr
abomtion gectrosoopy[J].J Phys Chem, 1990 ,94 :62-67.

) , . LB
[J]. ,1998 ,14(5) :472-476.

KiRyong Haa, Wonxol Ahna, Seungbak Rhoa, e al.
Characterization of orientation of perfluorogearic acid Lang
muir Blodgett multilayers by irfrared gpectrosoopic methods
[J]. Thin Qlid AIms, 2000 ,372:223-229.



4 o 209

Infrared Transmission and Reflection Absor ption Spectr oscopy
Sudy on Sructure o Ordered Utrathin Films

ZHOU Jinfang, YANG Sheng-rong
(Sate Key Laboratory of Solid L ubrication ,
Lanzhou Inditute of Chemical Physdcs, Chinese Academy of Sciences, Lanzhou 730000, China)

Abdract : The dructure of ordered ultrathin films,including the nolecular packing fyle ,the nolecular corformers and
the orientation of long - chain nolecular can be obtained by FTIR-GRA. The theories and gpplication exanples of this
method are summarized.
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