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Introduction

There is a considerable interest for arsenic removal generated in the effluents of
chemical and mineral industries. Yoshida et. al have studied selective separation
of arsenic(lll and V) using iron-loaded chelating resin [1], Recently, recovery and
recycling of biomass wastes (agricultural, fish industry, etc) have become one of
the promising fields of investigation. Since arsenic is a serious pollution hazard, an
economically viable separation scheme using environmentally friendly material
should be developed. To address this goal, we have prepared an adsorption gel
using orange juice residue (OJR).

Experimental

Crude orange juice residue was provided by JA Saga Keizairen. The dried OJR
grounded into smaller particles with the aid of ball-mill was washed with propanoi
and cross-linked with epichlorohydrin. The cross-linked OJR samples were further
phosphorylated in presence of urea by using phosphoric acid. The adsorption tests
were carried out batchwise and by using a column for breakthrough and elution
tests, in the batchwise tests, 25 mg of adsorbent was taken into a conical flask
together with a 15ml portion of corresponding aqueous solution. The flask was
shaken vigorously at 30°C for about 24 hours to attain equilibrium. The metal
concentrations before and after adsorption were measured by using Shimadzu
Model ICPS-5000 ICP/AES Spectrometer or Shimadzu AA-6650 atomic
absorption spectrophotometer.

In the tests using a column, arsenic removal was carried out in a glass column of 8
mm diameter packed with 0.1 gm of iron-loaded POJR. The arsenic(V)
concentration and pH of the feed solution were 15.8 ppm and 3.01 respectively,
and the feed flow rate was 6mi/hr.

Results and Discussion

Adsorption of iron(lll) on phosphorylated orange juice residue(POJR) at various
pH is shown in Fig.1. From the loading test, the maximum adsorption capacity for
iron(lll) was evaluated as high as 3.7 mol/kg dry gel. Similarly, adsorption of
arsenic(V) at various pH is shown in Fig.2., and its maximum adsorption capacity
was evaluated as 0.94 mol/kg. It is a very interesting coincidence that for both the
cases, the optimum pH were in acidic at pH = 2.9 and 3.1, respectively. In
contrary, arsenic(lll) has been found to be adsorbed at moderately alkaline pH, i.e.
pH = 11, as shown in Fig.3. Figure 4 shows the breakthrough profile of arsenic(V).
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The breakthrough occurred at 81.4 bed volumes (15hrs) and the bed was
completely saturated at 342.1 bed volumes (63 hrs).
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Fig.1 Adsorption of iron(lll)
on POJR as a function of
nH.
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Fig.2 Adsorption ofAs(V) on
iron-loaded POJR.
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Fig.3 Adsorption ofAs(lll) on
iron-loaded POJR.

Fig.4 Breakthrough profile of
As(V) on iron-loaded POJR.
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REVIEW OF IRON OXIDES FOR WATER TREATMENT
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Many processes have utilized iron oxides for the treatment of liquid wastes
containing radioactive and hazardous metals. These processes have included
adsorption, precipitation and other chemical and physical techniques. For
example, a radioactive wastewater precipitation process includes addition of a
ferric hydroxide floe to scavenge radioactive contaminants, such as americium,
Plutonium and uranium. Some adsorption processes for wastewater treatment
have utilized ferrites and a variety of iron containing minerals. Various ferrites and
natural magnetite were used in batch modes for actinide and heavy metal removal
from wastewater. Supported magnetite was also used in a column mode, and in
the presence of an external magnetic field, enhanced capacity was found for
removal of plutonium and americium from wastewater. These observations were
explained by a nanoievel high gradient magnetic separation effect, as americium,
plutonium and other hydrolytic metals are known to form colloidal particles at
elevated pHs. Recent modeling work supports this assumption and shows that the
smaller the magnetite particle the larger the induced magnetic field around the
particle from the external field. Other recent studies have demonstrated the
magnetic enhanced removal of arsenic, cobalt and iron from simulated
groundwater.
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