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Abstract: As the basic research on complexation of water soluble polymers, the

complex formation of poly(methacrylic acid-acrylamide) with Cu(J]l) was carried out.
The complex formations of Cu([l) on the poly (methacrylic acid-acrylamide} have been
investigated by viscometry, pH titration, and spectroscopy. The formation constants
and stability constants of poly (methacrylic-acid-acrylamide)- Cu(ll) were calculated
from Bjerrum method. The maximum absorption of the complex system was observed at

230 nm and 300 nm in the various pH range. Thermal properties of poly (methacrylic

acid-acrylamide) and its Cu (]l ) complex were evaluated by differential thermal analysis

and thermogravimetry.
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Table 1. Synthesis of Poly (methacrylic acid-acryl amide)

Monomer Polymer
Mole % of Mole % ¥ of Tsp,/c?® Solubility
Exp. No. MA (mole/1)) AM {mole/1) MA/AM (%) MA/AM (%) d/g) in H,0
I 1.27X107? 24.0X1072 5.29 6.50 4.02 +
I 2.70X107* 24.0X10°2 11.25 14,30 4.72 +
Jil| 4,28%107? 24.0X10* 17.80 — — +
I\ 6.07X107* 24.0X107 25. 30 — - —

a) determined from the equivalent of caboxylic acid by titration.

b) measured in aqueous solution of 0.5g/100ml at 30TC.

+ : Soluble, =+ : Swelling or Partially soluble,
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~ : Insoluble
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Table 2. Composition of Poly (methacrylic acid-acrylamide)-Cu([]) Complex Formation

2.15X102mole/1 2 X107 mole/1 5 X 10 ?mole/1 2 mole/1 H,O
P (MA-AM) (ml) Cu(NO3) ; (ml) KOH (ml) KNO (m! ) (ml)
10 1.25 0.0 1.25 12.5
10 1.25 0.5 1.25 12.0
10 1.25 1.0 1.25 11.5
10 1.25 1.5 1.25 11.0
10 1.25 2.0 1.25 10.5
10 1.25 2.5 .25 10.0
10 1.25 3.0 1.25 9.5
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Fig. 1. Relation between reduced viscosity and
concentration of P(MA-AM).
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Fig. 4. Formation curve of P (MA-AM)-Cu(Il)
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Table 3. Formation Constant and Stability Con-

stant of P(MA—AM) — Cu(II) Com-
plex.
Complexes logB  pKa log K log Bav.

P (MA-AM)-Cu(ll) —4.87 1175 18.53 —2.435
PVA-Cu(ll)* —5.40 10.67 15.93 —2.700

et /T =0. 116, 25C .
a : Data of N. Hojo and H. Shirai

346

A
AE

GAE 4% 5 AEste} F7 AzkE Table
3ol b el

B=K Ka? log K =2 pKa — log B
b; =K,Ka log K;=1log b; — log Ka
b, = K, Ka log K, =1log b; — log Ka
Table 3|4 Hd,
P (MA-AM)-Cu(Ill) #E2| HF4 444,
log Bay.= —2.4°|%3 AT 4, log K=
18.53 o] gich
P (MA-AM)-Cu(Il) &% PVA-Cu(ll) 2
E(log Bav.==-2.7)PRrls 4445 23

PMA-Cu(ll) % (log Ban=18)P Hriy o
9 2 g vebglch
P (MA-AM) 5 P(MA-AM)-Cu(]l) 252 %
Shol] ab-& YHEL =244 AsalE Fig. 59
Ze} o 7)ol 4 P (MA-AM) 2] 7 %o+ pH 9
FZoll A eta AelE e, o] AL Lol A

) o4 P(MA-AM) Eatule] 2+ o}n)
= Aol
4.0}
I
o 3.0F ’/u/\\\—d
L]
~
2
E 2.0F
3
= I.OL I
0.0 1 L L L
2 4 6 8 10 12

-log (HY)

Fig. 5. Reduced viscosity of P (MA-AM) and
P MA-AM)-Cu([l) complex in the
vaious pH range. 1 : P (MA-AM);
I:PMA-AM)-Cu(ll).

Polymer(Korea) Vol. 9, No. 5, October 1985



TEA4 Fel(vetadab-otzdotn|=) o) Cu(ll) 2EA4

® -C-NH, ~+® -C=NH— ® —C=ﬁHz
6 oH 0°

o} -2 T2 W58} 7l2 B 459 o] 23]
o gk Labe] F5a4k ) Foleta 47
dhedell, P(MA-AM)-Cu(lI) #&-& pH 7 4
Z7hA) ARt FA3 A4she A4S BT
T deh o] AR gk 1EA} 4}
<o YAlA Ikl sl 2 Ao
43, pH 7 $ol A AEgete BEs 7}
A "ojxs X o] Aol Ao b A
HAehs AH4E T gk o]= Hojo,

Shirai 52| polyvinylalcohol-Cu (1) 2&44
off #g A5 Azfel w5y wtolglich

P (MA-AM) 3} P (MA-AM)-Cu(ll)% pH
Halol] wpE 2pol 4 —7hA| Al A EH S ZARRE

Az 77 Fig. 63 Fig. 7042k 2uh

4.0

2.0

Absorbance

0.0

e it I —
200 300 400

Wavelength (nm)

Fig. 6. U.V and VIS. specira of P MA-AM)
and P (MA-AM)-Cu(Il) complex.
I : P(MA-AM) P MA-AM)-Cu(Il),
Il :pH 4.0, T :pH 5.0, IV:pH 7.0

Ze|f A9 Al53% 19854 104

(e}

P(MA-AM) 9| 71254712 F4U2L a4l
o 237 29 AR Sl wE &
F2E7r delx=d, kY P (MA-AM)-Cu(Il}
2gol A5 g3 P(MA-AM) zfold
3ol dofdetmd FFubd 220nm -
A Aol F7h deludAl "ol e,
Fig. 6 % Fig. 7oll4 X+ wpelzto] A &
7t 230nm 2222 o] E x5, 300nm §-2d
A MEE FFdE d4sta ek

o]+ P (MA-AM) 2=t 3]3te] ofd P(MA-
AM)-Cu (1) ZZ44 23t Hele} HAA
o}, pH5~7 #H#loll 4w 300nm -2l 42 &
# 57t 24 Zd 5o shoulder & 343132
= pH 5 olstell A= vpAl FHEZE HolxaL
ot AL P(MA-AM) ¥-2} 2k&Fell Cu(I)

4.0

2.0

Absorbance

.0 = —L n
20 300 400

Wavelength (nm)

Fig. 7. U.V and VIS. spectra of P(MA- AM)
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(I1) :II pH 8.5, III ZpH 10.0;
IV:IpH 11.5
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