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Abstract: The adsorption of Cu(]) on silk sericin and the physical properties of the
adsorbed sericin were investigated.

In the acidic region (pH 2.5~5), the amounts of adsorption of Cu(]) on sericin
increased according to the increase of pH values. In the alkaline region(pH 10~11.3),
the amounts of adsorption of Cu([) on sericin were larger than that of acidic region.

It could be said that adsorption sites of Cu(]]) were side chains of amino acids in
the acidic region, while in the alkaline region those of Cu(]) were main chains of
amino acids. At pH 4.5 the initial adsorption rates of Cu(]) on sericin increased
according to the increase of treatment temperature, at that time, the activation energy
of initial diffusion was about 9Kcal/M.

By adsorbing Cu(] ) ion, the thermal degradation of sericin was accelerated and the

morphology of that changed into compact form.
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Figure 1. Relation between adsorbed amounts of
Cu(]) ion on silk sericin and pH(at acidic
region).
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Figure 2. Relation between adsorbed amounts of
Cu(J)ion on silk sericin and pH(at alkali-
ne region).
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Figure3. Relation between adsorbed amounts of Cu
(I )ion on silk sericin and Cu(J) concen-
trations at pH 4.0 in 24 hrs at 30°C.
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Figure 4. Polts of In k versus 1/T for the adsor-
bed amounts of Cu(]) ion on silk sericin.

Table ]. Initial adsorption rates of Cu([) on silk

sericin.
Temperature Cu(l)
¢C) (10-*M-g~’-min."*)
20 0.87
40 2.05
60 5.51
80 11.18
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Yigure 5. Visible spectra of Cu(]l) ammine complex ageous solutions and sericin/Cu( ][ ) ammine complex

aqeous solutions.
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Table ]. Temperature of endo. peaks of silk seri-
cin according to the amounts of adsorption

of Cu(])ion.
Temperature of
Amounts of o
Sample adsorption peaks (°C)
(10-°M/g) I I

sericin — 230 312
sericin-Cu(J) 9.8 227 304
sericin-Cu( ) 34.6 223 299
sericin-Cu( [ ) 55.1 217 288
sericin-Cu( [ ) 66.1 216 284

myg)
N

WEIGHT!

TEMPERATURE T

Figure 6. Thermal gravimetric curves of sericin
treated with Cu(]) ion. (a)—sericin,
(b)------ sericin/Cu( ) (adsorbed amounts
of Cu(J )ion 66.1x10-*M/g)
(¢)—-+—sericin/Cu([[) (55.1x10-*M/g),
(d)—--—sericin/Cu(]) (34.6x10-*M/g),
(e)—--—sericin/Cu( ) (9.8x10-*M/g)
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Figure 7. DTA curves of silk sericin treated with
Cu(l)ion. “(a),(b),(c),(d) and (e)” see
caption Fig. 6.
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Figure 8. Electron micrographs of sericin and ser-
icin treated with Cu([)ion (a) sericin,
(b) sericin/Cu(]) (adsorbed amounts of
Cu(J)ion 9.8x10-*M/g) and (c) sericin/
Cu(l) (34.6x10-*M/g), taken by a scan-
ning electron microscope.
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