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Synthesis of Polymer Adsorbents by Copolymerization
of Epichlorhydrin with Amino Acids

by Masaaki Ito, Tetsuo TsucHIYA
and Kazuo ABE

Polymerization reactions of epichlorhydrin with amino acids (glycine, DL-a-alanine,
f-alanine, DL-serine, L-glutamic acid) in the presence of sodium hydroxide were carried
out at 70°C for 150 to 400 min and the cross-linked polymers (N-GHP) were obtained.

The polymers obtained have frames like that of the polymer prepared by polymer-
ization of epichlorhydrin with sodium hydroxide (GHP) and contain the partial structures
introduced from amino acids. The adsorbabilities of the polymers for methylene blue
were detected in solution. The consequences of mole fraction of partial structures
based on amino acids and isoelectric points of amino acids in determining the
adsorbability of polymers are quite predictable and N-GHPs prepared monoamino
monocarboxylic acids show large adsorbabilities compared with other adsorbents in

ordinary use.
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Table 1. Polymerization of Epichlorhydrin with Various Amio
Acids and Sodium Hydroxide
K i tk K i % # £ R E A K o el
CHCHCHLL 7« ) m | NeOH | @ £ |®m | R &| N | Cl w70
O (g (g) (g) | cC) | min)| (g) | (%) | (%) s
185.1 £ ¥ 188, © 20.0 70 | 175 | 195 | 075 | 092 | 0040 | 0.960
925 T it 10.0 70 | 195 65 | 079 | 197 | 0045 | 0955
278 bl 30 | 70 | 150 | 09| 19 | 203 | 0247 | 0753
14.0 DLk ”23 1.6 70 | 210 15 | 049 | k& | 0026 | 0974
925 L-7 ’”l’é. & v 10.0 70 | 400 80 | 031 | 149 | 0017 | 0983
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Fe(N) = Fa(N) = 1-Fg(N)
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Table 2. Adsorbabilities of N-GHP

x T .

N-GHP R A /N—GHP wERG | ® ® A0
B75=v 18.25 0.247 690
DL-a-+ Y ¥ 13.90 0.045 6.00
7y v oy 883 0.040 597
DL+ ¥ 8.50 0.026 5.68
Lo s s VR 203 0011 3.22
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Table 3. Adsorbabilities of Commonly used Adsorbents

W &
% * #l A+V/7/»~/&§§‘J
GHP (NaOH 100 = 1 %, 65°C) 5.80
YY) Ay (AHEB 3.70
) Ay (BHE) 1.50
AV 78 (HE) 0.13
fEtEE 4 (e e) 5.10
T3 (BENE SAER 0.64
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NH,CH,COOH + CH,CHCH,Cl—
LV
(0]
~-0-CH,-CH-CH,-NH-CH,-C-O-CH-CH,-CH,-O-~ (2)
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OH O OH
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(0] OH

B)RERLEZEL, £Fv 5 VRO
HETHTHD S, ‘
N-GHP (79 v2) © IR X% k%
GHP oz h & Iigiie ) 1R Lz, -NH-
3400 cm™!, N-H 1630 cm™!, C-N 1247 cm™!
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cm ! iz C-Cl DRI EH L T\w5, Fig. 1. Infrared spectrum of N-GHP (glycine)
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