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Development of lead adsorbent using the shell of Unio douglasiae biwae Kobelt
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ATUMASA SATO? AND HARUHIKO TOYOHARAM
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With the aim of utilizing the shell of Unio douglasiae biwae Kobelt which is usually discarded, we attempted to
develop an eflicient metal adsorbent endowed with precipitation ability using the shell. On measuring the adsorp-
tion capacity of the shell powder for Pb(II), Cr(VI) and As(III), it showed significantly high adsorption capacity
for Pb(II). The adsorption capacity of the shells of Pinctada fucata martensii, Crassostrea gigas, and Mizuhopecten
yessoensis for Pb{II) was also measured, and all shells showed adsorption capacity for Pb(II). After baking the
shell of Unio douglasiae biwae Kobelt at temperatures of over 400°C, the surface of the shell became porous and the
crystalline structure of CaCO; changed from aragonite to calcite, thereby increasing the adsorption capacity for
Pb(II). By adding a small amount of acrylamide polymer, we succeeded in giving precipitation ability to the shell

powder adsorbent.
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Table 1 Effect of baking temperature on adsorption capacities (mg/g) for different metals

Baking temperature (°C)

Metal ions
Unbaked 200 400 600 800
Ph(II) 14.54+0.81 15.95+0.81 16.66+1.34 21.09+0.92% 21.8+0.81%
Cr(VD) 0.93+0.41 0.93+0.42 0.8+0.25 1.07x£0.17 1.53+£0.32
As(IID) 0.6+0.3 1.06+0.38 1.5%£0.25 1.07£0.31 0.87+0.57

* Statistical difference with unbaked shell was tested using Student’s #test. Adsorption capacities significantly differ from the value of unbaked (p<

0.05).

Table 2 Pb(II) adsorption capacities of shells from differ-
ent species

Species (Scientific name) Absorption capacity

(mg/g)
Tateboshigai (Unio douglasiae biwae Kobelt) 14.53+0.81
Pearl oyster (Pinctada fucata martensii) 16.84£0.92
Japanese oyster (Crassostrea gigas) 20.38+0.81%
Scallop (Mizuhopecten yessoensis) 21.98+0.61%

* Statistical difference with the value of U. d. biwae was tested using
Student’s f-test. Adsorption capacities significantly differ from the
value of U. d. biwae (p<0.05).

Table 3 Effect of baking temperature on flocculation
efficiency (%)

Temperature (°C) Flocculation efficiency (%)

Unbaked 96.7+0.6
200 96.3+2.1
400 96.3+0.8
600 92.8+£2.5
800 95.8+2.2
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Fig. 1 Scanning electron microscopic observation of the baked shell powder: a, unbaked; b, baked at 200°C; ¢, baked at 400°C; d,

baked at 600°C; e, baked at 800°C. The bars indicate 50 ym.
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Fig. 2 X-ray diffraction patterns of the baked shell pow-
der: a, unbaked; b, baked at 200°C; ¢, baked at 400°C;
d, baked at 600°C; e, baked at 800°C; £, Pinctada fucata
martensit; g, Crassostrea gigas; h, Mizuthopecten yessoen-
sis. Aragonite peaks in b, ¢, d, f and calcite peaks in e,
f, g, h are omitted.
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