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B4 : Poly(vinyl alcohol) (PVA)3} congo red(CR) A}o]9] 7Kif:/r&@ho] $al4]
2 SXMimen Az ek PVA o} CR Atolo] K#k5AE Fo24 visible spectra ] 4 CR
9] BARIMH ) red-shift T 7145 PVA 9] i st rlebd Fobebed o8 AR
o} #&H U}, PVA S HAE Y 500 LAy Bo T8RS vYelle] CRE FkR%k
M dzo) red-shift 5} 9ick, PVA ¢ u]*r3l=x] 92 —OCOCH; ester group & HHEER K
34 PVA £ -OCOCH; group 5} CR &) —NH; group 9] AEEA LISl ester group
3} ~NH; group 7}9] electronic attraction w|§-o] ©]-8 £ red-shift & 714 && ¢t = A%
., PVA S} CR 7 & %S MR T o2 Heled PVA O] e ke Aikel A Bk
oz WElthz A 7E 9l =3 IR o] 4 CR:9] NH bending WU#HEQ] 1600 cm™2 Lol
HABER ez R3te] 2709 peak 2 F3g o] RS o}

Abstract : Interaction between poly(vinyl alcohol) and congo red (CR) was investigated
by means of spectroscopy. Red-shift of the maximum absorption band of the CR was
observed by forming hydrogen bonding between PVA and CR.

" The more the concentration of PVA, the more extent of red-shift of CR was reco-
gnized. No influence in the red-shift of CR with addition of methanol indicates that a
polymer effect took place in the complex formation between PVA and CR.

Taking into consideration the extent of red-shift - of CR, the ester group (-OCOCHj)
is more effective than. ~-OH group of the PVA owing to the electronic attraction with CR
besides hydrogen bonding.

The high value of reduced viscosity of PVA/CR can be accounted for the changing of
the conformation of the PVA in the solution.

The NH bending absorption band of CR at 1,600cm™ was splitted into two due to the

formation of hydrogen bonding.
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Table 1. Characterization of Poly(Vinyl alcohol)s

Sample | Degre¢ of polymerization OH content
No. of poly(vinyl alcohol) of PVA (%)
1 2,000 99.5-98.5
2 2,000 80
3 1,700 99.5-98.5
4 1,500 88
5 500 99.5-98.5
CR: filRete  45ak#E (B ABELELR) S
soxhlet #iiifi 3#o) 4] methanol 2 #iHist< i’?'a@ i
o AR Iﬂr
FKEE B iR AAZE (A ARG &

gstA] %= :lﬂ |2 (FRg )
2-2. REHE

AR FCIR M spectrum 9] HiSE : FraES] PVA
KEEHR ] 6.6X10° mole/l1 8] CR ABEKL o7
7}'7(] ﬁﬁ*" PVA ZIM&?&-"]‘ I—“]_‘ﬂ' E‘a‘ {Em 11'
T 30450 EBBAA HKE # EiR©@0~25°C) o

2] A4 A1z 19803 14

] Shimadzu MPS-5000 spectrophotometer & {§
Aste] RS, B9 CRY ®|EE A
v A sA 3.3X107° mole/l R 5+ v},
FREEFIE © FIRRYCHE M spectrum & JiE st
i’f??ﬁ"] PRl A = iFWEsES #LE Bad
T A emz CRY #ESE 1073 molel/] & o)
s PVA 9| RS #8(LA A 2717 PVA/CR
BAKE difmst Cannon-Fenske Bl HiFEE &

flifste] 30°C ol A EWHES MEd o},
I spectrum 9] BUGE ¢ BEEERIGES]

g WS #BiEete acryl oA film oz
wkro] Perkin-Elemer 701 % IR spectrophoto-

meter & {FHsle] BEAT 1+ CRY IR&
KBr pellet Jjikol] 2]} {Ph"/iol o
3. KBRS EE
3~1. PVA e(lo] whit CR O WHLE

Wr spectra
Fig. 1% CR S} #Ig s ——gatA  #uipAA=
A PVA @pgs#fbel w2 PVA/CR KiFES

visible spectra & #ifFo]l vt Fig. 1004 el
= whekto]l CRuke] 7 $olz HRBRMPERe]

ABSORBANCE

450 500 550
WAVELENGTHI{NM)

Figure 1. Absorption spectra of congo red t n aqueous
PVA solutions of varicus concentrations.
CR only (—), PVA concentrations: 3.3
X1075 unit mole/1(—--—), 3.3X1073(..-
=), 3.3%X10°%(---) and 3.3X1071(---)
respectively. (CR}=3.3:<107% mole/1.
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Table §. The Maximum Asorption Band of The CR

in Aqueous PVA Solutions of Various Con-
centrations of the PVA

42

,7 ]
sample (unit[ \m[})}e/l) A(;nn?)(' (nm)
CR 0 497
PVA/CR 3.3%10°¢ 500 3
PVA/CR 3.3X107% 501 4
PVA/CR 3.3x10°" 503 6
PVA/CR 3.3X107! 508 11

(CR)=3.3x107% mole/1
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Figure 2. Absorption spectra of congo red in the

presence of urea. CR only (--ei:), urea
concentrations: 1.6mole/1(——), 4 mole/1
(—+—) and 8 mole/1(—--—) respectively.

(CR)}=3.3X%X10 5mole/1.

3-2. PVA/CR #AR0| niX|= urea 8| #F

—#Ee 2 urea & S FRKERHET HFH
RFERES UEA 7= fEe A2 de R
o7 d8A rk, PVA/CRE] visible spectra
of ¥ urea®] ¥ A Aol Fig. 30l )
Fig. 3014 ¥ =vl9}7to] urea EEE 8mole/l 7}
2 @windll = I spectra & HBABRUFEES =
ol o, PVA S EEI S o = red-
shift 7} BR= Ao}, ABSES PVA/CR #464
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Figure 3. Absorption spectra of aqueous PVA-CR
solutions in the presence of various urea

concentrations.
(CR)=3.3X105mole/1, urea concentra-
tion: 2 mole/1(—-—), 4 mole/1(—--—),

8 mole/1(->-) when {VA)=3.3X1072 unit
mole/1, 2mole/1(—) when [(VA)=3.3
%1071 unit mole/1
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Figure 4. Absorption spectra of congo red in aqueous
PVA solutions of various degree of poly-
merization.

CR only (—), MeOH added (—--—),
PVA added with D.P. 500(---), PVA
added with D.P. 1,700(—-—) and PVA
added with 2,000 (-«----).
(CR)=3.3X10"mole/1
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Figure 5. Absorption spectra of congo red in aqueous

PVA solutions of various saponification

values.

Saponification values: 100(— —), 88(:-),

and 80(——) respectively.

{CR) =3. 3X10 %mole/1

(VA) =3.3X1072 unit mole/1

W2 Table W ol #én38tg vk, BIYL spectra of A}
Table [[. Relative Viscosities of Aqueous Solutions of

PVA/CR Mixtures.

(CR}/(VA] Relative Viscosity®
4x1072 1.20
2x10°2 1.12
5%107% 1.00

a) Viscosity was measured at 30°C.
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Figure 6. IR spectra of PVA/CR films of various
mixing ratios.
a) OH contents

PVA=2, 000
b) OH contents 80% D. P. of PVA=2, 000

99.5-98.5% D.P.of

peak = #¥ T 9%E & 4 Aeh (CRY/
VALl 9ok 2709 peak 2 A itk
gt EBEM] LS Job Askla A5g o

Zoqi], old] HE BAT oK by <
’1‘ %1&1/1' o}-u]—_,_ /l\—{‘ %u (E] j‘]'} EE"E 931’ 7}\
oz AzdelAch, PVA < u73tx 7}t 80%2
A 9-2] IR spectrum = Fig. 6(b)ol ehisl=
o wpskest 1000 4SSk 2e A%l Az

7 Qe Ak,
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