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ABSTRACT: In order to investigate the effects of molecular weight and temperature on the
interpolymer complexation through hydrogen bonding, a study was made on the complex
system of poly(acrylic acid) (PAA) and poly(ethylene oxide) (PEQ) for various molecular
weights under different solvent (water) temperatures using the Ubbelohde viscometer and
pH-meter. The complexation behaviour, including the repeating unit mole ratio at the most
optimum complexation, seems to be largely affected by the number and/or chain-length of
the component polymers. In addition, the temperature of the medium was found to influence
not only the complexing ability but also the stoichiometric ratio. These results could be ex-
plained in terms of “cooperative” and hydroplobic interactions included.

Keywords: complexation, hydrogen bonding, “cooperative” and hydrophobic interactions.

NEB

Az 9] =492} (electron-deficient H atom)
2 7} poly(acrylic acid) (PAA)Y} poly(meth-
acrylic acid) (PMAA)$ e 712844 poly
(ethylene oxide) (PEO)1} poly(vinyl pyrrolidone)
(PVP) s} 22 a714 sizlel g7 #89 FollA

EFeo|q A218 A35 1997d 549

Ba}17b 44723 (intermolecular H-bonding) & %
o) wEweIzte]l A9 LAu|E (stoi
chiometric ratio)® IEARAE FAJgo] <A
e

E35 B Aol fiAte] 5= PAA/PEOA Y #
o= PAAY 240l ' vlse A2
(-COOH) 2] -He¢} PEO F4o = dlH =9 -0-

2
oX,
e
f
M

499



sle) $22%e Falof
Age ¥ 4%

A2 7 Y4 ol
nate] Age] of@ () @&

ool He ALde v fEdAE 29 ‘€%
% 7]7” (cooperative mechanism)el ¢]3to] B3
slof Aok T go] fuj7t Bl Aol AR B
2o Fdol] ol wEdr] (-CHy-)oll 93 AgA
43 2t4 (hydrophobic interaction)& 423} 2
] Ao & 7HE Fo] wHA U}
dvtdog T uREz7ie AR L o,

5, Z*é, aEze] 2 9 #2138, §u F
714, F e Az FEe B, o) de
03%01%1““’ “oﬂ 4=, 8%, FrIEY Aol
PAA/PEOA o Aoyl v|x= 42 A9
2 R AEA TE AM-sle 2AEY T

2 AFdXe PAAS} PEOZY] +22%E 5%
nEA AP Al oMzt JE uRAje] B
Aga(F AN Y 259 dT¢L d$ A4
Hog zAs| 9dle] PAAS Bxieke 50000 A
450000742}, PEO9} #a}ak& 10000058 900000
A bR, 2% 20 THE 50 T7HA vhpo] 2
A FEAle} A E o] &3l =AMEIY T

4 H

Al 2. A8 Al&E PAAS} PEOE AldrichA}
o] EFActogA Azt Aol tE 4FHAS
AHgetglen, T #aigd dig HAlE Table 1
Yepdidedl, SAlzRE Algie Bais (MW)
2 ojEt nfHE= (2D 3T Mark-
Houwink4] & o] &8l 3 H=HTFEA= (M,)
T @z @A ZASA

Lol B& 3x ZF (triply distilled water)
£ AHg-3ldTth

£ . AN e ngxe 88y 77
(hydrodynamic dimension)?] Alt]F<l #H3E =
a7l AT BAHE (94,/Cran: 71X p= BIA
%, Cpaat PAA9Y ¥x)E Aol o]
Ubbelohde BAM# HEAE AJg35k9 25+0.05C
A Ex7F 0.0667 g/dLel PAASEA g3
= PHEU9] Ed] (repeating unit mole ratio) 7} &
£% 37bY PEOE 717 §& nEx A48

500

Table 1. Molecular Weight Characteristics of
PEO and PAA Samples Used in This Study

sample MW ¢ Mp
5000 3760
PAA 90000 87000
240000 227000
450000 420000
100000 86000

0
PEO 300000 290000
600000 590000
900000 770000

¢ Date as suppied by Aldrich Co.

b PAAL]=422x10"3 M0 %2(25 C, 2M NaOH aqueous solu-
tion).
PEOL7]=157x1073 M > 82 (25 C, water).
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Figure 1. Effect of molecular weight of the component polymers on the relationship between reduced viscosity
{74/ Cpan) for dilute PAA-PEO mixture solutions (Cpaa=0.0667 g/dL) in water at 25 C and repeating unit
mole ratio, [PEO]/[PAA]. MW. of PAA: (a) 5000, (b) 90000, (c) 240000, (d) 450000. M.W. of PEO: (@) 100000,
() 300000, (A) 600000, (W) 900000.
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Figure 2. Effect of temperature on the relationship
between reduced viscosity (74,/Cpaa) of dilute PAA-
PEQ mixture solutions (Cps,=0.0667 g/dL) in water
and repeating unit mole ratio, [PEO]/[PAAT Mpsa=
240000 and Mpgo=300000.
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Figure 3. Schematic diagram showing the effect of
temperature on interpolymer complexation.

o} wEsl BHloldel & FAEN (Coan=
0.0667 g/dL)sl  BLAHE (7,,/Coan) & EH5H
Fig. 26 Urehigieh.

YA BE wist Qo] 27} FARSE ER
o) BAPESL A7} e ARANZYEAA
vl vl ((PEO)/[PAADS ko] okt &
Zog ojgsic A% Ak ot Fig 39
B vls} ol, & LE9 A9olE PAAZS
o Qe A=BU7IY el HAs)e] PEOS} Fa
%Y 5 A AR 847 (v -COOH) 9
St Rasie PAAY 348 wo Be oz
ol | Aol 1 aw, 9 dFE
pAA) gk WEHS JlelE PAA ¥ ¥
o] T% We o PEO A} e da
A Hlol 2% A AAYYFAM ] VRS B
ol Z7ke © Aoz #3224 Atk 1Pn ¥
& exdd HAURNPYHY FEA de R
PAAZHS) 7l2847)e eE3/ll wE delx
Z7hll ¥ -C00™7ke) WHEHOE AF S
a7)9) Zastac exd 9% A g Yzt

Lo 1o op

flo

Felof A21d A3z 19974 549

4.2

c20C
:30°C

4 P B O

35— | T T T
0.0 0.5 1.0 1.5 2.0

Unit mole ratio ((PEO]J/[PAA])

Figure 4. Variation of pH with the unit mole ratio
([PEOJ/[PAAJ]) for the PAA-PEO mixture solutions
(Cpaa=0.0667 g/dL) in water at various temperatures.
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Figure 5. Temperature dependence of the degree of
linkage (@) and complex stability constant (K) for 1:1
PAA/PEO complex soluticns (Cpas=0.0667 g/dL) in
water. Mpsa= 240000 and Mpgo=300000.
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Figure 6. Dependence of standard Gibbs free energy
change upon complexation (4G°) on temperature for
1:1 PAA/PEO complex solutions (Cpy2=0.0667 g/dL.)
in water. Mpy,=240000 and Mppo=300000.
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