
Carbon 43 (2005) 1936–1943

www.elsevier.com/locate/carbon
A carbon activation model with application to longan seed
sifi

sath

sity o

f Tech

of Qu

04; a

ine 1

he ev

f par
char ga

S. Junpirom a, D.D. Do c,*, C. Tang

a School of Chemical Engineering, Suranaree Univer
b School of Chemistry, Suranaree University o

c Department of Chemical Engineering, University

Received 23 August 20

Available onl

Abstract

In this paper a new structural model is presented to describe t

model assumes the char structure to be composed of bundles o
gasification agent are assumed to be different to represent the differen

with the gasification agent at a different rate). It is this difference in

course of gasification. This simple structural model enables the evolu

size distribution to be described with respect to the extent of char b

gasification of longan seed-derived char with carbon dioxide and it

is reasonably satisfactory, especially the evolution of surface area a
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1. Introduction

Activated carbon is commonly used as an adsorbent

in many separation and purification systems. One of

the reasons for its wide application is the very high spe-

cific surface area of activated carbon (typically in the

order of 1000 m2g�1), which is a prerequisite for achiev-

ing high adsorption capacity. Commercial activated car-

bon can be produced from a variety of carbonaceous
materials employing either physical activation or chem-

ical activation processes, with the former being more

favorable. During the activation process, pores are cre-

ated and developed (both in length and width), giving

eventually a distribution of pore size. An understanding

of how pores are developed during the activation pro-
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olution of porosity of char during the gasification process. The

allel graphite layers, and the reactivities of each layer with the

t degree of heterogeneity of each layer (i.e. each layer will react

the reactivity that allows micropores to be created during the

tion of pore volume, pore geometrical surface area and the pore
urn-off. The model is tested against the experimental data of

is found that the agreement between the model and the data

nd pore volume with burn-off.

cess is an essential part in tailoring activated carbon
with pore sizes suitable for the desired adsorption appli-

cation. The reaction involved in the physical activation

is the one between the carbon atom and the oxidizing

gas. It is this reaction that gives rise to pore creation

and development as some parts of the char structure

are reacted faster than the others.

Characterization of resulting activated carbon is

commonly carried out by studying adsorption isotherms
of some common probe molecules. Adsorption equilib-

ria in carbonaceous materials have been studied fairly

intensively both experimentally and theoretically in the

past few decades. This is mostly due to the advances

in experimental techniques and the availability of high

speed computer that make advanced theoretical tools

such as density functional theory (DFT) [1] and Monte

Carlo simulations [2–4] being applied more readily
to solve numerous adsorption problems in carbon
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