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ELECTROCHEMICAL REGENERATION OF
GRANULAR ACTIVATED CARBON

(Dept. Of Chemical Engineering, Xiamen University)

Fu Zhihong

ABSTRACT

Activated carbon has been widely used as an adsorbent to remove organic compounds in
food, beverage and chemica industries as well as used in municipal water supply and
environmental control. Due to the high production cost and consumption of woods, the
regeneration technology of spent activated carbon was widely researched. Based on the
effectiveness and ease in operation, the electrochemical oxidation process has been shown to be
promising for wastewater treatment. Thus, the electrochemical regeneration of granular activated
carbon loaded with phenol was discussed in this paper.

Based on the study of adsorption for phenol on activated carbon, the experiments on
operative parameters and mechanisms of electrochemical regeneration were conducted at batch
electrolytic cell. The regeneration of activated carbon in batch eectrolysis cell equipped with a
magnetic stirrer and the regeneration in fixed bed were discussed too. The eectrochemical
regeneration process was evaluated in batch tests involving the desorption of a representative
organic adsorbate (phenol) from activated carbon using the percent regeneration efficiency, RE.

The Redlich-Petersen isotherm was suggested as the most appropriate type for phenol by
comparing three different equations. When pH values ranged from 6 to 7, the adsorption ability of
phenol on activated carbon reached the peak. Adding sodium chloride could help activated carbon
adsorb phenal.

The design matrix of the L8(27) orthogona array was used to assemble the experiment.

The analysis results of the orthogonal array experimental design in this study showed that the
location of activated carbon is the most important factor to RE. The optimum operating conditions
of the electrochemical regeneration is the combination of 2% sodium chloride concentration,
30-mA current and 5-hour time, as well as cathodic regeneration.

In the electrochemica regeneration process, the indirect oxidation effect of sodium
chloride played an important role in the destruction of phenol desorbed from activated carbon.
Phenol first desorbed from the activated carbon then was abated by the strong oxidants produced
in the electrolysis. Under the condition tested, cathodic regeneration had higher REs, but anodic
regeneration was superior in destroying residua phenol in the electrolyte.

By the addition of mixing, apparent mass transfer limitations may be avoided and he
regeneration time could be shortened. Increasing current could increase the destruction of residual



phenal in the solution. Multiple adsorption and regeneration cycles were conducted to establish
the long - term feasibility of this process. The adsorptive capacity of granular activated carbon for
phenol decreased little after a number of adsorption - regeneration cycles.

The experimental result of electrochemical regeneration of Activated carbon in fixed bed
showed that this technology is suitable for industria use. Combination the activated carbon
adsorption and electrochemical regeneration, a new technology occur. Better efficiency and longer
use time of activated carbon can be obtained in this new reactor.

The laboratory study shows that electrochemical regeneration is technicaly feasible. It
offers several advantages such as no apparent carbon loss and occurring in situ. Preliminary cost
calculations have shown that the electrochemical regeneration is economical. Further optimization
of the reactor design is expected to reduce the cost and energy requirement.

In aword, the electrochemical regeneration of activated carbon was a good method. It is
promising for industrial use and can be a definite alternative to thermal regeneration.

Keyword: Activated carbon, Electrochemical Regeneration, Adsorption
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pH  10.0+0.2 : ,

4— “ 510nm
2.2.2
1) : 1.0000g , .
1, 1 9/l. °
2) : 209 100ml .
3) 2% 4- : 2.000g 4- .
: 100ml.
4) 8% : 8.000g (K3Fe(CN)g):
. 100ml.
2.2.3
18 50ml 10mb 0. 0.2. 0.5. 1.0.
2.0. 3.0. 5.0. 8.0. 10.0ml (1g/1), 25ml .
0.5ml , : 4— 1.0ml, . 1.0ml
, 10 . 20mm : A
= 510nm, . .
A 2—-1, 2—2.
. C

o

C(mg/1)=0.00646+3.67064A R=0.99984,SD=0.02713
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