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ABSTRACT. The Raman stretching frequency of nitrile group was affectd by change of solvents
and its in concentration in same solvent. In the case of acetonitrile, nitrile group stretching frequencies
were observed in the region of 2247.3~2254.9 cm™! with various solvents. While in benzonitrile, they
were found in the region of 2226.1~2230.3cm"'. With the addition of water in acetonitrile, vcen was
shifted to high frequency from 2250.1c¢cm™! in pure acetonitrile to 2257.7cm™! in 90% water for which
had with higher volume % of water caused higher hydrogen-bonded equilibrium between methyl protons
and water. The vc-x frequency for nitrile group was shifted to high frequency by solvent inductive effect

with the increasing mixed solvent (CHCIL/CCl) mole% ratio.

M OB

AH R 4N Lol CN7[EY 5 0|5 &
o] 43t E=lHolnl s1etalq) Ay} gus A
2 glek g4fstol A A Au AF 2 Sl
e WU EYY Hr|Hel File) Surface-Enha-
nced Raman Scattering(SERS)'3} [R? (32 B2
5]o] glek Kordesch $°& Cu(11l) E= el A
AFEE oMHMEUEYSY CN A33F A3l
o) 23k 2045cm 719 veong FAYC.

Nyquist**2} FF ATFAEFL chdgt Boujoly
72 RS E-E 7 HELSSESS ve=o, Veand

179

W3E FT-IR A¥Egio2 dpsiggon Huba
o} FREIY AL JEHA gL t=rd
AHAE s EE SYshed oM F23 9
& B2 vend Sriize} $d Sofuieiy ¥x
Wtol] 23] G#L Yeohe AL LEHUG =Y,
7V eddo~22] 2telq IR, 2}yl 22) 2 Carbon-13
NMR ztgE°] #8313, F7|VUERNY vy
CN7|s) g} Carbon-13 28 o)%, § A}o]q
AEVA 7 EAYGE AL 2ol

22 Bng JELPE] L4ulis) A7
FT-IR #34q) 93 1% Ax e B2 £4¢]glon



180 A - BT - FRHE

10~100%747)9] A FE} $446 4 of27}
7 ¥oy vt glc} #al A¥EHL B 1% F
SolMde B9 AZE 1S oM $1-4)
A3 A4L 27 SPoh e A FE10~100
e 29 AZ7E 24 Fohsie w ws)
HAA @G REstd S-S0 FE4EE {4
B3 F sle Aol Uk B ATFHE 0%
ol el g FEolM Soidstel] i oM EVE
23 WEUE ve.y WHEE ZAIL So)
AN AB4ds oot wal o), w3 E34
Mol At veon®] #& TAMEN] AF7HA Bl i
9t FEYed M BV ELS] FEE 10~100%
(EFAR)7HA W37 L3S 28 B
azl e

4 H

Al W 7171, £ A3 43= Spex 1403 0.85m
Double Spectrometer& Al£3}¢i:, @a715Q #
T FA Ao 98 —40C=E {33 RCA C
31034 PM RHE HZ7|2 A4HA ant ~dE
Y& 2t 'S IBM PC/XTS DM 3000R
azedog sl CHCL/CClL, 3ol
qodslz, ZE 2Age] &8 vl 200 um, FA
Hx& 0520itt 0.lem ¥ Fr7RA)7|dA AME
Y& dsiek CHCL/CCL, £84olalME 02em™Y/
0.5 sec® FA}bsisdc)

Bz Art dlo)He) 5145nm A A3
onm #Holx L i FUellH 50 mWich

At oM EVEY, ofglE, Asieta oldE
£ TEDIA COMPANY, INC. M&& &3,
DMSO, 222 %82 )Junsei Chemical Co., Ltd.
HES AHYen, W #4142 KATAYAMA
CHEMICAL AE& AAglo) AHSslede) =8, &
SMKANTO CHEMICAL Co, INC), ¢l|&-2(BDH
Chemicals Ltd. Poole England), =23l (KO-
KUSAN Chemical Works Ltd.), %] EJ(JANS-
SEN CHIMICA) & 3% ko] AE& Al4-5tge).
& AAE 33 SH54F ALt

A& 24, 10% olHEYEY L4452 ol
Sl E(Table DR B9 1% 10% EUEY
LANET Tl g# o uliqo) 7 Eggolo

2] e #9 %2 UE v, 22 g4
o} 28]z RAIHLD. 1.1~ 12 mm, Wall 02+ 0.02
mm, Length 75 mm)ell 43ke] £4& Qo] o}4
g3l BRo AP B Bt 497
b gtebs godellije JEY S8 A|gE5e R
%ol o3 wrEc),

o= 9 g

T oM EVEYD D T EY i 2)gt
2HEYS Fig 19 Jepliicl. Fig. 1)l 4 919
em Hve-g)®l 1377 em™'@ym, CH2)9] 24 w9}
veanW7F AR HEZR| 2o od) v 22501
em 7oA 28]z B3 ue 2201 cm el Ba
o). Nyquiste CCly ool 4 1% ol EVEY L)
veens FT-IRE F23}odc}, 1e|2 o4 5L E
2] ven W7} ve- (91860 cm )2} 8., CHA(1374.68
em” o] %3 a9} | 2a] sty v, w2 2254.28
em”!, B vl 220250 cm '2 P& ¥ wEledc),
o] F 749 W& e 7|tBH g, R} )R
S AFE2RE A7 olge 2j) (v
+8um CHDE X8 ATl 531} ujas) veen 7] &
Bp7t Adol] 817) WRo] B3 wot v,y )R
A7t Aze] 3o glhe 7] o)2How 7}

5 (a) CHsCN
a
R
A2 Tem-

> om0 cm-1
o
"
| =3
-«
<
S 1000 4

o

% 10bo 1500
»000
1
(h) CoHsCN
2
8000
< 22.4
=
bed
" 4000 <
c
@
c .
S 2000 ] I
500 zobe

e O 1

Aaman ghift {em-i)

Fig. 1. Raman spectra of (a}) CH.CN and (b) C:H.CN.
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Table 1. A comparison of Raman data for 1% and 10% solutions of benzonitrile and 10% solutions of acetonit-

Tile
Benzonitirle Acetonitrile
Aa) (B}
1% Soln 10% Soln 10% Soln (B-A)
Solvent AN’
ve=n(em™) Vean(em ™) veen{em™?) Acm™!
1. Hexane 0.0 22310 2230.3 22549 246
2. Benzene 82 22287 22284 22514 23.0
3. Toluene - 2228 4 2228.2 22513 231
4. Carbon tetrachloride 8.6 2230.3 22292 22533 24.1
5. Acetone 125 22281 2228.2 2251.1 229
6. Nitrobenzene 148 22278 22277 2251.0 233
7. Dimethyl sulfoxide 19.3 2226.1 2226.1 22473 212
8. Chloroform 231 22298 22296 2254.3 247
9, Ethyl alcohol 371 22299 2229.6 2252.9 233
10. Methyl alcohol 413 2230.3 22297 2252.8 23.1
PURE? 22264 2250.1

*AN = Solvent acceptor number, *PURE = The frequency for ve_x of pure solvents of acetonitrile and benzonitrile,
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Fig. 2. A plot of the v-n frequencies for a 10% solu-
tion of Acetonitrile vs. the acceptor number (AN) of
the solvent.
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Fig. 4, A plot ve.x for 10% Acetonitrile vs. ve.y for
10% Benzonitrile in the corresponding solutions.
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Table 2. A comparison of v¢.n for 10% nitrile in dime-
thyl sulfoxide and/or carbon tetrachloride solution.

(A) (B)

Mole % _ .. (B-A)
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Fig. 5. The plots of v¢_x frequencies for 10% solution
of (A) Benzonitrile, (B) Acetonitrile.
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Tabie 3. A comparison of v¢_n for 10% nitrile in chlo-
roform and/or carbon tetrachloride solution.
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Table 4. vo_n for volume percent(%) of acetonitrile
in H;O solution

Volume % Acetonitrile (cm™ ")
10 2257.7
20 22573
40 22554
60 2253.8
80 22521
90 2251.2
100 2250.1

Acm 76
H H
N 7
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Fig. 8. The interaction of acetonitrile and H.O.
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ride

(A). , (B), . {B-A)
Volume %  Benzonitrile Acetonitirle

_ _ Acm-!

(em™") {cm™)
10 22292 2253.3 24.1
20 2228.6 2252.2 236
40 22277 2251.0 23.3
60 22275 2250.5 230
80 22273 2250.3 230
90 22273 2250.3 230
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