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Recent Studies on Hydrophobic Interactions of
Synthetic Polymers with Methyl Orange
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Fig. 1. Schematic examples of processes involv-

ing hydrophobic interactions : (a) a non-
polar solute distributed between two
phases ! water and hexane ;(b) a process
of dimerization;(c)aggregation of a large
number of solute particles to form a dr-
oplet in water ;(d)a conformational cha-
nge of a polymer. Two methyl groups
{encircled) are brought in contact in the
conformation on the right hand side.
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Fig. 2. The structure of water near by hydro-

carbon.
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Table 1. Degree of Quarternization of Poly (4 -
vinylpyridine)

Code of C N Degree of Quarternization*

n

polymer (%) (%) mtn %)
C/PAVP 37,54 5.50 98
C,P4VP  40.92 5.4 89
C:sP4VP 4031 4.99 82
CPAVP 4433 4.8 %

* Calculated from weight ratios of C/N.

Table 2. Thermodynamic Parameter for the Bind-
ing of the Homologs of Methyl Orange

by C,P4VP
AF*  4H*

nKX10™* 4S*
1/ Keal

DYE 06wt xt qr Kel/ Kell )
mol mol

MO 530 4.43 3.50 2.55 —6.28 —4.75 5.05
EO 7.36 6.27 5.00 4.16 —6.49 —3.41 10.16
PO 10.96 9.52 7.62 6.32 —6.74 —2.53 13.89
* Calculated at 30T

Az, oeedx, mAReAAE zhel ule}
A AFA L Erbsl AFE HAshef, 4H
et glek o] Aske 244l

2 45t 2
71elEl = Aog duslgdlll 32 oele
gl =] <A 9] 2 7 7b A Ao wel YaAgG

4S7t A= 7| o Folzf sF% e,
C.P4VP2P ol elo ol 2] FF 2l eko] Aol wlgt
4SS o} nEzjel v el x| FE )9 234
o] Zgell gt 4Se} wwsted C,P4VP A$
o 4S%E kg R 790 4S %A @Al 4
@3] 271 w)Fol] C,P4VP e} wl el o252
A oke| AL 440 Je Aruks] W A
22 Ags g2l
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Table 3. Thermodynamic Parameters for the Bind-
ing of Methyl Orange by Quarternized
Poly (4-vinylpyridines)

4F*  4H* 4S*
Kcal/ (Kcal

mo])/ (mo])/ (eu)
CiP4VP 530 443 350 255 —6.28 —4.75 5.05
C.P4VP 817 7.61 6.00 553 —6.60 —2.04 15.05
CsP4VP 14.13 13.00 1166 11.00 —7.00 —0.97 19.90
C.P4VP. 20.11 19.88 19.26 19.00 —7.31 —0.23 23.36
* Calculated at 30T

Code of nKX10™* (
polymer 10T 20C 30C 40T
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Fig. 3. Relation between number of methylene
groups and first binding constant for the
binding of the homologs of the methyl or-
ange by various quarternized poly (4-vi-
nylpyridines) at 30°C : (O) quarternized
poly (4-vinylpyridine) ; (@) the homologs
of the methyl orange.
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Table 4. Composition of Copolymer of 2-Hydro-
xyethyl Methacrylate and N-Vinyl-2-
Pyrrolidone

Copolymer before after

copolymerization® copolymerization®

P-1 5.3 8.5
P-1 11.1 18.1
P-1TI 17.6 32.5
P-N 25.0 47.3

= (2-hydroxyethyl methacrylate)/ (N-vinyl-2-pyrroli-
done) X 100
*Ratio of the feed composition
“Ratio of the composition of the separated polymer
product

Table 5. First Binding Constants and Thermo-
dynamic Parameters for the Binding of
Butyl Orange by HEMA-VPy Copoly-

mers

HEMA-VPy 4F° 4H* 48°
n

a,b
copolymer {cal/mol) (cal/mol)  (eu)

P-1 7.91X10' —6,680 —1,860  16.2
P-1 9.86X10* —6,810 —1,710 17.1
P-Ti 1.31X10° —6,980 —1,620 18.0
P-N 1.60X10° —7,100 —1,520 18.7

Calculated from r values computed for 10° gr of copoly-
mer.

*Measurements in 0.1IM Tris-acetate, pH 7.0 at 25T
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Fig. 4. Relation between log nK and reciprocal
of absolute temperature for the binding
of butyl orange by HEMA-VPy copoly-
mers ! (O) P-1;(®) P-1 ; (©) P-1I ;
(@) P-IV.
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Fig. 6. Relationship between the first binding
constant nK and the ratio of crosslinker
to ethylenimine unit at 25C : (O)binding
of methyl orange by polyethylenimine
crosslinked with dichloroethane (PEI-T);
(@) binding of methyl orange by poly-
ethylenimine crosslinked with glyoxal(PEI-
1) ; () binding of methyl orange by
water-soluble polyethylenimine.
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Fig. 7. Relationship between the first binding
constant nK and the ratio @ of cross-
linker to ethylenimine unit at 25 . (O)
binding of methyl orange by polyethyl-
enimine crosslinked with grutaraldehyde
(PEI-TI) ; (©) binding of methyl orange
by water-soluble polyethylenimine.
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Table 6. Binding Constants and Thermodynamic
Parameters for the Binding of Methyl
Orange by Copolymer of N-Vinyl-2-
Pyrrolidone and Divinylbenzene

KX b 4FF AW 48
Polymer L) S (cal/  (cal/ (en)
5C 15T 25T 3T mol)  mol)

PVP-1* 13.4 55 525 4.18 2.88 —7,660 —5,710 6.6
PVP-1° 8.7 834 7.26 5.58 3.75 —7,80 —5700 7.2
PVP-TI* 3.2 214 152 1.8 9.28 —8,280 —4,470 12.8
PVP-MO-1"  10.3 5.65 5.24 4.08 2.95 —7,650 —5.410 7.5
PVP-MO-1' 145 6.92 6.44 5.20 3.73 —7,790 —5,90 8.7
PVP-MO-TI' 3.1 20.3 16.8 13.1 1.9 -8,340 —3,50 16.1

a= (divinylbenzene) /N-vinyl -2-pyrrolidone) X 100
*Calculated from r values computed for 10* gr of polymer
“Measurements in 0.1M Tris-acetate, pH7.0
“Measurements a1 25T
¢Crosslinked in the absence of methyl orange
"Crosslinked in the presence of methyl orange
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Fig. 8. Relationship between the first binding
constant nK and the ratio of divinylben-
zene (DVB) to vinylpyrrolidone (VP), «
at 25C ! (O) binding of methyl orange
by DVB-VP copolymer which is crosslin-
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