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[ Abstract]

It is well known that the formation of XH—Y hydrogen bonds increases the absorption
intensity of the fundamental band, however, it is very difficult to observe the first overtone for
the stretching mode of a hydrogen bonded OH (NH) group. We were investigated absorption
intensity changes and frequency shifts of the fundamental and first overtone for the OH
stretching vibration of alcohol molecular upon the formation of hydrogen-bonding complex.
And the absorption intensity was calculated from the vibrational wave functions and the
dipole moment functions. The relation between infrared absorption intensity with hydrogen
bonding formation and a change in vibrational potential function and dipole moment function
by hydrogen bonding complex was considered.
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IRBERER TR 53 FIRE) D FEAR T O B OIRENECCRIPGRE 2 K& S B3+
HZ LT HmBNTWS., Fexld methanol 4372 & D4y OH RS o HA
B LG E OIRENE & W GREE & KB RE S TR D PR & IR A% « dTRARIL AT h L &
B LFEE O EEZ SO THREFT L TE72[1-2]. ZOREE, B 7 MofEH &

B OWIGRE TR L, H—(GE OWIGREIZREAD§ 5 & v o BfbodmiL, A%
i & O BEAERICHE D RIS 7 N & 138725 Z L 2HmE L TE 0. ARE
TlL, AFETOMPEEE 2 T, KFE-HEEHITIE D OH MfgiREI D AT & 57O
PRENEL & WREEICRI L COBLR A2 RET 5.
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methanol 43172 E DT L3 — )L 45F %, CCly IEEESe pyridine AL 72 SRR L TR
DML A 27 LA RE LTz, 227 RVORIEICIE 7 — U 25RO
FEFH (JASCO #:84 FT/IR6100SS) & F V=, iR E W IZ i3 aRF A< fidl-E (1 mm,
10 mm) Z MWz, fFREIX 4em?, FEREFEHEUL 32 [EITH S, B S 417z OH fifEis
BOWIL e — 7 OFOEEV E mARTERE 2. OH ffEIRENIR 7 > o v /VESEIZ Morse
RT3 VB AIE L C, HIERIBICE S ZIRENAN T o > v VRIS & W+ —
Ay NEEE R, LT, KEREAOEKAIROELEHT T, Fiz, KFEHE
BT T VI L DB FFEIC L - T,  methanol —pyridine /KFE#E A TEAIZLE S
RENVR T o v VB & BB A-E— A o BB L &t L7, OH i iRE & —
R ED#) 100 SO =R VX —GHH 21TV, IREIRT > v v VB & B — A > K
a5, Gon-IEBERT o v VB E W+t — X MRS A AW
One-dimensional Schrodinger equation DEEMEATIZ & - TIHAF & 55 OIRENEL &
VAR E 2 B - 72, B AL FHE 21T Gaussian09 % v 7=, & L~
B3LYP/6-311++G(3df,3pd) TH 5.



[F5E - 2] Fig.1 |2 CCla Ak & pyridine

TR\ EAfR L 7= methanol %31 OH fififfiE
B O ARG FEIR D IRINRIL AT kL Z IR
L7z, 25 OEBEA O methanol X[
UCHhD. Bl S7= OH ifEiEE OIS
E IR 1T, TR Lo T RES BARL D
ENGIND B O K& IRy T R L
WL BRE DHE R B, pyridine AT T,
methanol |Z/KFEREEEZFEEK L TWDH I &N
0%, Fig.2 (2[R U D OH fiffE#=REh
{5 I DU IR UL AR RV & IR
L 7=. CCla ¥ Cl% OH [HiEIRE D& — % %
DHAfEICBRI SN TS, L Laedb,
pyridine VI T, AR 22 WIS S
77, 6350 cm? fFUTIZ 7 1 — R8I A
BRIESNDDOHTHD. RO RIL, o
TNa— Nt THELILTND.

ZDKFEFEAERIZ L DE—EH DWW
SR DT, BEEFEREICE TR X
FEBLINT. 5 E ORI EEFE DO P ME
) DR % Kiitd 5 2%, methanol 75 1 &
methanol —pyridine /KFEfE &= EKD OH {#
MEIREBI O R T v v L Hh#R & A7 & — A
> MRS A B L7z (Fig.3). KEBEFEETEAK
2R 2T, BT v v /LB O IEFFIE ) H
RKLTWDLZERNND., ZEky, %
FEE OWINFRENE KT D Z EN TS
A, LL7eRns, BiTE— A b
DRI, RESKVIR->TWD., Z OB
DKL, Morse BIEZ (FE L 725 A I A
B OHPBIHI S, 5 EERNEEHIERIZ 2
% BIEL DFZARIZEEEL L TV 5 [3].

Z ORIgAE— A > FEABOTEKDE N
ERREIT 54, O—H MO FE 7 EREE & & faf
AT ORfR A el L7 (Fig.4). methanol B
KT, FEEHEBEDOIERIZE, BT DR Y
/NS L 725 A, methanol —pyridine 24K
T, F5 A BRBEDN L= (S BT 5947 O D
NDRELBRVGITTWD. Z DOBERSA DR
DL, KFBFRFZHE (NJET) OFEIC K
HHDTHD.

PLEX O, KEEETRIHE S F—FEFF D
WZ AN B8 EE DIFA 1L, Morse 28T > 3 LRl
D FTIE, WARTHLZ LN hoTz.
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Fig. 1. IR spectra of methanol in solution.
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Fig. 2. NIR spectra of methanol in solution.
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Fig. 3. Calculation resorts of vibrational
potential energy curves and dipole moment
function of OH stretching mode of methanol
(free OH) and methanol — pyridine complex
(H-bonding OH).
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Fig. 4. Calculation resorts of natural charge of
H atom and O atom and methanol and

methanol — pyridine complex.
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