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Studies on the Immobilization of Humic Acid in
Calcium Alginate Gel
Entrapping effect of activated carbon powder

Hideshi Sexi*, Akira Suzuki* and Isamu KasHiki*

Abstract

For the recovery of removal of heavy metal ions from dilute solutions, a new adsorbent
of immobilized humic acid, HA-gel, was developed. Humic acid has an excellent complexing
ability with heavy metals, while it easily dissolves in water. In HA-gel, humic acid is
immobilized by the gel network of calcium alginate or by adsorption on activated carbon
powder (ACP). The conditions for preparing HA-gel were experimentally examined. The
results showed that the discharge of humic acid from the gel was almost completely prevented
by the addition of the humic acid’s weight in ACP. The spherical HA-gel was formed in 0.1
mol+dm~2 CaCl, solution. This immobilization technique enabled the preparation of an
adsorbent containing about 50 wt%, humic acid on dry-weight basis.
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z Excitation Fig. 1. Typical excitation and emission
< spectra of humic acid. Excitation spec-
s tra are for an emission wavelength of 450
& nm and emission spectra for an excita-
tion wavelength of 370 nm.
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Fig. 2. Time dependence of uranium-humic Fig. 3. Time dependence of lead-humic acid

acid complexation at 30°C. C,‘denotes
the initial concentration of UQ, (NO,),.
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Fig. 4. Conductometric titration of a 100- Fig. 5. Conductometric titration of a 100-

cm® solution containing 0.01 g of humic cm?® solution containing 0.025 g of alginic
acid as 30°C. acid at 30°C.
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°l. H:A = 5:2 distilled water at 30°C. H and A repre-
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acid and alginic acid initially contained
in the wet gel, respectively. Prior to
this experiment, the gels were immersed
in 0.1 mol - dm=* CaCl, solution for 1
10 20 30 hour.
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N Fig. 7. Effect of alginic acid concentration
20 oo on the percentage of humic acid released
from calcium alginate gel containing 5
wt%, humic acid (in the absence of ACP)
L in distilled water at 30°C. Prior to this
experiment, the gels were immersed in
0.1 mol « dm~3 CaCl, solution for 1 hour.
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30 |- Fig. 10. The percentages of humic acid
released from HA-gels with various
immersion times, 7', in distilled water at
30°C. Prior to this experiment, the gels
were immersed in 0.1 mol « dm~* CaCl,
solutions for various time periods.
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