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Abstract

In recent years, soil pollution and underground water pollution by heavy metals such as arsenic

and lead have become a major problems. Nippon Sheet Glass Co., Ltd. and Isolite Insulating
Products Co., Ltd. developed ADCERA, a heavy metal adsorbent that adsorbs these substances. We

introduce ADCERA as follow.

ADCERA 1is a grainy product made of an inorganic material that is able to adsorb many kinds

of heavy metals like arsenic, lead, chrome. ADCERA has a high absorption speed and retains its

adsorption capability throughout a wide pH range for arsenic.
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1. Introduction

Japan is a volcanic country and has a good
amount of areas polluted by natural contamination
of arsenic. At the same time, there are quite a few
companies, which are struggling with the environ-
mental load from past and recent production activi-
ties. Nippon Sheet Glass Co., Ltd. and Isolite
Insulating Products Co., Ltd. developed ADCERA a
heavy metal adsorbent that adsorbs these materials.
We introduce ADCERA as follow. With such ad-
sorbents, we intend to contribute to environmental
protection measures being taken at factories.

2. Evaluation of ADCERA's Adsorption
Characteristics as a Heavy Metal Adsorbent

ADCERA was developed to adsorb heavy metals
in water.

It makes use of diatomite as a base material to
obtain high specific surface area and high water
permeability. Its dimensions of 2mm in diameter
and 2 to 3mm in length give ADCERA high water
permeability when it is packed. ADCERA has high
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Fig. 1 Externals of heavy metal adsorbent “ADCERA” .
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Table 1 Capability of rare earth compounds to absorb
various toxic substances

As(V) Pb(I1) Cr(VI)

adsorption rate (%) 100 90 76

strength because it is fired at high temperature.
“ADCERA” is shown in Fig.1.
2. 1 Features of ADCERA
(1) Easy handling owing to granularity (¢ 2mm)
(2) Made of only inorganic material
ADCERA consists of high temperature fired
ceramics so it is little influenced by the polluted
water and usable at high temperature.
(3) Making use of rare earth compounds
By making use of rare earth compounds,
ADCERA adsorbs many kinds of heavy metals like
arsenic, lead, chromium. (Table 1)
The test method for adsorption capability is as
follows.
(DPrepare solution with 100mg/1 of arsenic, lead,
hexavalent chromium.
@Add 5g of rare earth compounds to 25ml of the
each solution then shake for 30 minutes.
(®Filtrate the solution using filter paper then
quintupled the filtrate with water.
@Measure the concentration of each element, then
calculates the adsorption rate.
(4) High adsorption capability for heavy metals
ADCERA adsorbs arsenic by 99.5% or more and
once adsorbed it is not easily desorbed. (Table 2)
(5) Little affection of pH on adsorption capability
The adsorption capability of the rare earth com-
pounds 1s high and little affected by pH. The rare
earth compounds retain their adsorption capability
higher than 90% in the pH range 4 to 10 for
pentavalent arsenic and 5 to 9 for trivalent arsenic.
(6) High absorption capability
ADCERA has a high equilibrium adsorption
capability for arsenic.
(7) High absorption speed for arsenic
The water permeability rate for an ADCERA
fixed bed is high owing to its granularity, so it can
be used under a high water flow rate condition.
When the arsenic solution of 2mg/l is passed
through the ADCERA fixed bed, the arsenic content
falls below the environmental standard (0.0lmg/1)
until the SV* value reaches 42. As SV value of 42
equals 5 times as high as that of commercially
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Table 2 Loading of ADCERA and elution of arsenic (long term stability)

Before a0ding | ATIount O | After 24 hours | After 30 days | After 120 days | After 240 days | After 550 days
Awt% 0.004 0.009 0.002 <0.001 <0.001
1230 12 wt% <0.001 0.003 0.001 <0.001 <0.001
<0.001=no detect unit (mg/1
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2. 2 Examples of cleaning systems for polluted
water

(1) Filtering system

Pump up ground water or industrial wastewater,
and then put 1t through a tank filled with
ADCERA. The tank shown in Fig.2 contains 1m’
(600kg) of ADCERA. Its duration of life is 2 to 3
months when the flow rate of water is 1000m’/day.
Fig.3 shows a small system that uses dSkg of
ADCERA to obtain appropriate operating condi-
tions such as water flow rate.

Fig. 3 Small purifier. (For condition putting out)
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3. Summary

We hope that the developing of ADCERA will
provide real help and relief to those countries ago-
nizing over underground water pollution.

The data in this report was measured at Nippon
Sheet Glass Techno-Research Co., Ltd.

Some parts of the process and data in this report
wear obtained through a joint program commenced
in 2004 between International Center for
Environmental Technology Transfer (ICETT),
Nippon Sheet Glass Co., Ltd. and Isolite Insulating
Products Co., Ltd. with the support of Ministry of
Economy, Trade and Industry.



