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Abstract : Various crosslinked poly(4-vinylpyridines) having differer;t degrees of crosslinking
were prepared by radical copolymerization of 4-vinylpyridine with divinylbenzene as a cros-
slinker. The abilities of these crosslinked polymers to bind ethyl orange and propyl orange
were investigated at various temperatures in a buffer solution of pH 7, From the equilibrium
binding amounts, the first binding constants against the temperatures showed bell-shaped
curves, This result was attributed to both the suitable crosslinked hole sizes of the polymers
and the hydrophobicity of the binding systems, The first binding constants and the tempera-
tures of maximum binding of these binding systems were observed to be lower than those of
previous binding systems, 4-vinylpyridine - N, N' -methylenebisacrylamide copolymers-the
homologs of methyl orange. These results were discussed in terms of hydrophobicity and ri-
gidity of benzene ring which was used as the crosslinker in the crosslinked poly(4-vinylpyri-
dines).
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Table 1. Extent of Crosslinkage in 4-Vinylpyridine-
Divinylbenzene Copolymer Prepared by Radical
Polymerization

Crosslinked a®
Poly(4-vinyl- Before After
pyridine) Crosslinking®  Crosslinking®
P-1 2.4 43
P-1 48 8.1
P- 95 13.0
P-IV 136 175

2 o=[divinylbenzene] / [4-vinylpyridine]x 100.

b Ratio of feed composition; the concentration of 4-
vinylpyridine was kept constant at 8.0X10™mol.

¢ Ratio of composition of the separated copolymer
product,
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Table 2. First Binding Constants and Thermodynamic Parameters for the Binding of the Homologs of Methyl

Orange by Crosslinked Poly(4-vinylpyridine)

Dye Polymer K,x10**" AG AH —
10C 15T 20T 25C 30T 35C  40C_ (cal/mol)¢ (cal / mol)*© (ew)®
EO P-1 91 85 67 58 61 44 38 -7830 -2900 165
P-1 98 100 115 93 71 58 50 -8090 -2640 18.3
P-M 39 40 54 51 48 43 36 -7760 -1580 20.7
P-N 16 25 50 47 45 34 31 -7690 -1320 214
PO P-1 120 10 100 89 79 75 73 -8070 -1980 204
P-1 111 130 190 152 130 95 93 -8390 -1580 229
P-T 31 43 71 78 75 66 6.0 -7980 160 273
P-IV 14 25 67 66 73 60 56 -7900 1320 30.9

a Calculated from r values computed for 10° € of polymer,
b Measurements in 0.1M NaHCO,-KH,PO, buffer solution of pH 7.0.

¢ Calculated at 25C.
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Fig. 1. Relationship between 1/r and 1/ C for the
binding of ethyl orange by P-I in 0.1M NaHCOQO,-
KH,PO, at pH 7:(O) 10C:(®) 15T (©) 20¢C:
(@) 25C:(P) 30TC: (™) 35T : (@) 40TC.
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Fig. 2. Relationship between 1/r and 1/ C for the
binging of ethyl orange by P-[I in 0.1M NaHCO;-
KH,PO, at pH 7:(O) 10T:(®) 15C:(@©) 20T:
(@) 25T (D) 30T (M) 35C: (@) 40C.
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Fig. 3. Relationship between 1/r and 1/ C for the
binding of ethyl orange by P-I in 0.1IM NaHCO;-
KH,PO, at pH 7:(O) 10TC:(®) 15T:(©) 20C:
(@) 25T (D) 30C: (M) 35C:(@) 40C.
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Fig. 4. Relationship between 1/r and 1/ C for the
binding of ethyl orange by P-IV in 0.1M NaHCOQ;-
KH,PO, at pH 7:(O) 10C:(®) 15T:(©) 20T:
(@) 25T (P) 30C:(m) 35T (@) 40C.
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Fig. 5. Relationship between 1/r and 1/ C for the
binding of propyl orange by P- T in 0.1M NaHCO,
-KH,PO, at pH 7:(O) 10T :(®) 15C:(©) 20C:
(@) 25T (D) 0T (W) 35T (@) 40TC.
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Fig. 6. Relationship between 1/r and 1/ C for the
binding of propyl orange by P-1I in 0.1M NaHCO,
-KH.PO, at pH 7:(O) 10T:(®) 15T:(©) 20¢C:
(@) 25C:((P) 30C: (M) 35C:(@) 40T.
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Fig. 7. Relationship between 1/r and 1/C for the
binding of propyl orange by P-I in 0.1M NaHCOs
-KH,PO, at pH 7:(O) 10T:(®) 15C;:(©) 20TC:
(@) 25T:(D) 30C:(M™) 35T (@) 40T.
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Fig. 8. Relationship between 1/r and 1/ C for the
bindiong of propyl orange by P-IV in 0.1M NaHCO;
-KH,PO, at pH 7:(QO) 10C:(®) 15C:(©) 20T:
(@) 25C:(P) 30T (M) 35T (@) 40C.

WA Ade e85 ee 792 d9Ech
Z2PAA AR R L4540 Z7|W
Eoltt. FU-vdI D)} WEAXNEH
Aokl AjolM dd e T2PoAXZ
24 E 28Fol AAE AL o|v HuFo|l-U

Polymer(Korea) Vol. 13, No. 10, December 1989



7t Ze(4-HdA D) LA A FFA e Ao W 2 &4 (4)

Ak FHR ZAue JlaE 81%E JHAE ka
Fg(4-vidydd) = & Jluxg A& v}
BEHQ—-Hjd Q)] vim3le gedx
L zzdoAx 2HE 5 Ae 27 Bohe
Aoz HAed F Ak, E sluso] wet AP
o] gElAle AL slmEo way st EL(4—
vdygad)des ddedqesFzizt Agslr)
A% Aol gl Ao 49E 5 3l
o} H e AR EEH 7 2 5 A= At
A& AF o] YR EC] AFsI7)d HHF 2719
7}al holeg olm|gich, AlAS] Qo2 A 7t
TE A o) wel e xggo A 2lo)
7y ER& JtaniAe] wet dE5VF 2R +
AE A7t a4 dEve AeE HEE
AR FL LEFYog F4E 1 30|t FelA
e AL tuxs FS P- 13 P-I& 259 4
%o we} 7} holeo] AAA 2RE + e &
g7} Aolx=dH 93 tmxst & P-M¢ P-N
£ 10tcki 20~25Cel = 7hatholeo] #HZA
AR F# de A7 Bole HeE 4d9dE
# Qch vl 2] ZAule 71 holeZ 7] ] H 3}

Log K,

A Y A

3.‘2 33 34

1/ TX10%(K™)
Fig. 9. Relationship between log K, and reciprocal
of absolute temperature for the binding of ethyl
orange by crosslinked poly(4-vinylpyridine) : (O)
P-1 (@) P-1:(®) P-N:(©) P-IV.
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