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Letter to the editor

Reply to ‘Comments on “An adsorption and kinetic study of lac
dyeing on silk’” by Yuh-Shan Ho: Discussion on pseudo second
order kinetic expression

In reaction to the comments by Dr. Y.S. Ho [1] on the work
of Chairat et al. [2], we would like to address the following
topics:

Firstly, we would like to point out that it is well known to
the researchers in this area that pseudo first order kinetic
expression was proposed by Lagergren [3]. The wide accept-
ability of models by the scientific community is the best means
of providing credibility to such models [4]. Thus it is no longer
necessary to mention original references to every published
paper. Secondly, Ho commented to cite his papers for pseudo
second order kinetics. We would like to point out that in 1984,
Blanchard et al’s [5] proposed a second order rate equation for
the exchange reaction of divalent metallic ions onto NHj ions
fixed zeolite particles. The linearized form of Blanchard et al.
[5] second order kinetics was given by:
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where ¢. and ¢ represent the amount of dye adsorbed at equi-
librium and at any time ¢ and are represented in terms of mg/g,
k is the second order rate constant. The rate constant can be
obtained from the slope of plot between 1/(g. — g) vs. time
t. Applying boundary conditions ¢ =0 for t=0, it follows
that o = 1/q.. Thus this model has an advantage to predict
the equilibrium uptake capacity without the support of exper-
imental data. The non-linearized form of Eq. (1) can be given
by:
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Applying the value of « in Eq. (1) and rearranging, the non-
linearized form of pseudo second order expression can be
obtained as follows:
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Eq. (3) can be linearized to different types as shown in Table
1. From Table 1, it was clear that pseudo second order kinetics
can be linearized to at least four types: type 1, type 2, type 3
and type 4. Table 1 also shows the way to obtain the kinetic pa-
rameters from these linearized pseudo second order expres-
sions. Out of the four linearized forms of pseudo second
order expression shown in Table 1, type 1 was reported by
Ho and McKay in 1998 for the sorption of dye ions onto peat
particles. Thus it is evident that pseudo second order model
for solid/liquid adsorption systems is not proposed by Ho but
by Blanchard et al. [5] and only a linearized expression was
proposed by Ho. In the adsorption field, Langmuir isotherm
[6] has been the most widely used isotherm to represent the
adsorption process at equilibrium conditions. In literatures,
four linearized types of Langmuir isotherms have been reported
[7—10]. Irrespective of the linearized expressions reported, it
has been widely called the Langmuir isotherm. It is not right
to bargain that the Langmuir model was derived or proposed
by the other authors who had transformed the original Lang-
muir expression to a new linear expression. Thus we would

Table 1
Different linearized forms of pseudo second order expression
Type Linear form Plot Parameters
Type 1 r_ % + l[ tlq, vs. t Ge = 1/slopze
q kq;  q. K, = slope“/intercept

h = 1/intercept

Type 2 l: ( 1 )l + i 1/q, vs. 1/t ge = 1/intercept

q kgz)t  q. K, = intercept®/slope
R = 1/slope

Type 3 l _ Kﬂﬁ _ Kﬂf 1/t vs. 1/q q. = —slope/intercept

t q qe K, = intercept*/slope
5 R = slope

Type 4 91_k & Kyq:49 qlt vs. q q. = —intercept/slope

t ¢ qe K, = slope?/intercept

R = intercept
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like to make a clear note to the readers that pseudo second order
model was not proposed by Ho, it was originally reported by
Blanchard et al. [S]. Ho has just used the original information
of Blanchard et al. [5] with his own arguments. As mentioned
by Ho [1] that “poor referencing reflects on the article, the au-
thors, and the journal itself™’, we suggest the researchers in our
field to cite the paper by Blanchard et al. [5] for pseudo second
order kinetic model. In addition, we like to cite the paper of
Blanchard et al. [5] for pseudo second order kinetic model
for the citation error we had made in our paper that the paper
by Blanchard et al. [5] should be read.

References

[1] Ho YS. Comments on “An adsorption and kinetic study of lac dyeing on
silk”’. Dyes and Pigments 2007;72(1):134—6.

[2] Chairat M, Rattanaphani S, Bremner JB, Rattanaphani V. An adsorption

and kinetic study of lac dyeing on silk. Dyes and Pigments 2005;64(3):

231—41.

Lagergren S. Zur theorie der sogenannten adsorption geloster stofee. K

Sven Vetenskapsakad Handl 1898;24:1—39.

Augusto da Costa AC. Response letter to Dr Yuh-Shan Ho. Electronic

Journal of Biotechnology(2). ISSN: 0717-3458 [online] Available from:

<http://www.ejbiotechnology.info/content/vol7/issue2/letter/1/indexb.htm>,

15 August 2004;7.

[5] Blanchard G, Maunaye M, Martin G. Removal of heavy metals from wa-
ters by means of natural zeolites. Water Research 1984;18:1501—7.

[6] Langmuir 1. The constitution and fundamental properties of solids and
liquids. Journal of the American Chemical Society 1916;38:2221—95.

—
(98]
—

[4

=

[7] Longhinotti E, Pozza F, Furlan L, Sanchez MDND, Klug M,
Laranjeira MCM, et al. Adsorption of anionic dyes on the biopolymer
chitin. Brazilian Journal of Chemical Engineering 1998;9:435—40.

[8] Ho YS. Selection of optimum sorption isotherm. Carbon 2004;42:2115—6.

[9] Kumar KV, Sivanesan S. Prediction of optimum sorption isotherm: com-
parison of linear and non-linear method. Journal of Hazardous Materials
2005;126(1—3):198—201.

[10] Kumar KV, Sivanesan S. Comparison of linear and non-linear method in
estimating the sorption isotherm parameters for safranin onto activated
carbon. Journal of Hazardous Materials 2005;123(1—3):288—92.

K. Vasanth Kumar*

Department of Chemical Engineering, AC College

of Technology, Anna University, Chennai, TN 600 025,
India

*Corresponding author. Tel.: +91 9884651332;

fax: +91 4423776661.

E-mail address: vasanth_vit@yahoo.com

S. Rattanaphani

School of Chemistry, Institute of Science,

Suranaree University of Technology, Nakornratchasima,
Thailand

Tel.: +66 44 224365.

E-mail address: saowanee @sut.ac.th

18 December 2005

Available online 2 August 2006


http://www.ejbiotechnology.info/content/vol7/issue2/letter/1/indexb.html
mailto:vasanth_vit@yahoo.com
mailto:saowanee@sut.ac.th

	Reply to ‘Comments on ‘‘An adsorption and kinetic study of lac dyeing on silk’’’ by Yuh-Shan Ho: Discussion on pseudo second order kinetic expression
	References


