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Recently, Gulnaz et al[l] published the paper entitled as follows:

as above. In Section 3.5 — Adsorption kinetics, authors

mentioned that “Adsorption kinetics can be modeled by r _1 + kt (4)
the pseudo-first-order Lagergren equati@h second-order de —qr  ge

equatior]3] and pseudo-second-order rate equaddigiven

below as (1) (2) and (3), respectively. However, Eq.(4) is the same as second-order equation

as Eq.(3). Authors cited Zhang et a[4] for the pseudo-

_ k1 second-order equation and H@). In fact, Zhang et al[4]
l09(@1 = a1) = log(g2) - 2.303l (3 reported “Removal of lead from aqueous solution by non-
living Rhizopus nigricariswhere they did not mention any
1 1 . L .
= +k 2 thing about pseudo-second-order kinetic and the equation.
Ge =41 Ye Similar comments have also been published\dsorption
{ 1 1 Science& Technology{11], Journal of Colloid and Inter-
il + q—t 3) face Sciencg12,13] Journal of Chemical Technology and
t e e

Biotechnology{14], Biochemical Engineering Journ§l5],

Infact, itis Lagergrefb] who first presented the first-order  andBioresource Technolodit6].
rate equation for the adsorption of ocalic acid and malonic  In fact, the second-order kinetic expression for the ad-
acid onto charcoal. Lagergren’s kinetics equation has beensorption systems of divalent metal ions using sphagnum
most widely used for the adsorption of an adsorbate from anmoss peat has been reported by H&]. In order to
aqueous solution. In order to distinguish kinetics equation distinguish kinetics equation based on adsorption capac-
based on adsorption capacity of solid from concentration of ity of solid from concentration of solution, Ho’s second-
solution, Lagergren’s first-order rate equation has been calledorder rate expression has been named pseudo-second-order

pseudo-first-order since 1998-9]. In addition, citation re-  [6-33] The earlier application of the pseudo-second-order
view of Lagergren kinetic rate equation on adsorption reac- equation to the kinetic studies of competitive heavy metal
tions has also been presen{éf]. adsorption by sphagnum moss peat was undertaken by

For second-order equation, authors cited Raji and Anirud- Ho et al. [34]. In addition, a modified pseudo-second-
han[3], inwhich there is nothing about second-order equation order kinetic expression has been reported since 138]7
discussion and Eq2). Furthermore, the Eq2) is not cor- The model has also been presented in following years
rect by checking the terms of units. If so, E8) should be  [6-16,18-33] The most frequently cited papers were pub-

lished in Environmental Technologf34], Process Safety
and Environmental Protectiofi6,7], Chemical Engineer-
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Table 1

Pseudo-second-order kinetic model of various related systems from the literature

Sorbent Sorbate References
2-Mercaptobenzimidazole—clay Hg(ll) [35]
Activated carbon Hg(ll) [36]
Activated carbon Pb(11), Hg(ll), Cd(ll), Co(ll) [37]
Activated carbon Cd(I) [38]
Activated carbon Pb(Il) [39]
Activated carbon Methylene blue [40]
Activated carbon Cd(ll) [41]
Activated carbon Phenol [42]
Activated carbon Cd(l1), Ni(l1) [43]
Activated carbon 2,4-dichlorophenoxy-acetic acid (2,4-D) [44]
Activated clay Basic red 18, Acid blue 9 [29]
Aspergillus niger Pb(11), Cd(ll), Cu(ll), Ni(lI) [45]
Aspergillus niger Basic blue 9 [46]
Aspergillus niger Acid blue 29 [47]
Aspergillus niger Congo red [48]
Baker’s yeast Cd(ll) [49]
Banana stalk§jlusa paradisiach Hg(ll) [50]
Base-treated juniper fiber Cd(ll) [51]
Beech leaves Cd(lr [20]
Bi O3 Cr(VI) [20]
Blast furnace slag, dust, Sludge, carbon slurry Phenols [52]
Bottom ash Cu(ll) and Pb(ll) [20]
Calcined alunite Phosphorus [53]
Calcined Mg-Al-CQ hydrotalcite Cr(VI1) [54]
Chitin, chitosanRhizopus arrhizus Cr(V1), Cu(ll) [55]
Coir Cu(ll), Pb(Il) [56]
Coir pith carbon Congo red [57]
Cypress leaves Pb(Il) [20]
Date pits Methylene blue [58]
Diatomaceous earth Methylene blue [59]
Fly ash Omega chrome red M&cresol,p-nitrophenol [18]
Fly ash Victoria blue, OCL, PNP, OCRME [20]
Grafted silica Pb(l1), Cu(ll) [60]
Iron oxide-coated sand As(V), As(lll) [61]
Microcystis Ni(ll), Cr(Vv1) [62]
Microporous titanosilicate ETS-10 Pb(Il) [63]
Mixed clay/carbon Acid blue 9 [30]
Mucor rouxii Pb(11), Cd(ll), Ni(ll), Zn(11) [64]
Myriophyllum spicatum Pb(11), Zn(Il), Cd(ll) [65]
Na-bentonite Oil [66]
Peat Basic blue 69, Acid blue 25 [20]
Peat Cu(ll) [67]
Peat Cu(ll) [68]
Peat Cu(ll) [20]
Peat-resin particle Basic magenta, Basic brilliant Green [69]
Perlite Cd(ll) [70]
Phosphate Aluminum-impregnated mesoporous [71]
Pith Basic red 22, Acid red 114 [19]
Reed leaves Cd(In) [20]
Rhizopus oligosporus Cu(ll) [72]
Sago Cu(ll), Pb(Il) [73]
Sawdust Cd(ll), Pb(lI) [74]
Sawdust Phenol [75]
Schizomeris leibleinii Pb(l1) [76]
Spent grain Pb(I1), Cd(ll) [77]
Sphagnum moss peat Cu(ll), Ni(l1) [34]
Sphagnum moss peat Chrysoidine (BO2), Astrazon blue (BB3), Astrazone blue (BB69) [9]
Sphagnum moss peat Cu(ll), Ni(l1), Pb(Il) [21]
Sugar beet pulp Pb(Il), Cu(ll), Zn(Il), Cd(Il), Ni(ll) [78]
Sugar beet pulp Pb(ll) [79]
TNSAC Phosphate [20]
Tree fern cd(n [24]
Tree fern Cu(ll) [28]
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Table 1 Continued

Sorbent Sorbate References
Tree fern Pb(Il) [32]
Vermiculite Cd(ll) [80]

Waste tyres, sawdust Cr(VI) [81]
Wollastonite Ni(Il) [20]

Wood Basic blue 69, Acid blue 25 [7]
Recycling[19], Process Biochemistrj20] and Water Re- [8] Y.S. Ho, G. McKay, Sorption of dye from aqueous solution by peat,
search[21]. Chem. Eng. J. 70 (1998) 115-124.

The pseudo-second-order rate expression of Ho has been[9] Y.S. Ho, G. McKay, The kinetics of sorption of basic dyes from

. . . . .. aqueous solution by sphagnum moss peat, Can. J. Chem. Eng. 76
widely applied to the sorption of metal ions, dyes, herbicides, (f;%)ugzz_;z'? Y sphagnd P nd

oil and organic Substances from aqueous solutidable J. [10] Y.S. Ho, Citation review of Lagergren kinetic rate equation on ad-
Moreover, discussion of the reaction order has been reported,  sorption reactions, Scientometrics 59 (2004) 171-177.

for example, the comparison of chemisorption kinetic models [11] Y.S. Ho, Comment on ‘Removal of Kff and Cé* ions from aqueous
[6] and pseudo—second-order mom] Furthermore. Ho's solutions on to lignite-based carbon’ by S.E. Samra, Adsorpt. Sci.

kinetic expression has also been applied to a multi-stage bat Technol. 20 (2002) 199-201.
p ppliedtoamult-stage ba Crle] Y.S. Ho, Comment on ‘Adsorption of fluoride, phosphate, and arse-

sorption desigifi22,23]and pS_eUdO'iS_Otherm StUdi[‘i’Sl]- _ nate ions on a new type of ion exchange fiber by R.X. Liu, J.L.
Research papers conventionally include an introduction, Guo and H.X. Tang, J. Colloid Interface Sci. 262 (2003) 307—308.
a description of the objectives and procedures of the Study,[13] Y.S. Ho, Comment on ‘An alternative Avrami equation to eval-

an account of the results and a discussion of the results and ~ uate kinetic parameters of the interaction of Hg(ll) with thin
their implications. However. a P ntribution existed chitosan membranes’ by E.C.N. Lopes, F.S.C. dos Anjos, E.F.S.
P ) » & papers co ution existe Vieira and A.R. Cestari, J. Colloid Interface Sci. 272 (2004) 249—

not only in its originality and creativity, but also in its con- 250.
tinuity and development for the following researches. The [14] V.S. Ho, Letter to the editor, J. Chem. Technol. Biotechnol. 78 (2003)
reference section can play a key role to researchers thatwere  724. 3 _ _ _
interested in the paper’s statement and would like to follow [15] Y-S Ho. in: G. Bayramglu, M. Yilmaz, M.Y. Arica (Eds.), Affin-
the studv or find useful information from the am] Calne ity Dye-Ligand Poly(Hydroxyethyl Methacrylate)/Chitosan Compos-
y p_ ) ite Membrane for Adsorption Lysozyme and Kinetic Properties,
and Calne suggested thgt authors should cite relevant work  gigchem. Eng. J. 15 (2003) 77-78.
of others, as well as their owfi82]. Authors could merely  [16] Y.S. Ho, in: C.C.V. Cruz, A.C.A. da Costa, C.A. Henriques, A.S.
be instructed to include key citations in their introduction Luna (Eds.), Kinetic Modeling and Equilibrium Studies During Cad-
and to verify in Writing that they have fuIIy reviewed pub- mium Biosorption by Deadargassunsp Biomass, Bioresour Tech-
. ! ' - N nol. 93 (2004) 321-323.
lished work[81]. | suggest thatGuInaz et gl. cite Ho's origi- {17] Y.S. Ho, Adsorption of heavy metals from waste streams by
nal pseudo-second-order kinetic expression paper or relevant ~ peat, ph.D. Thesis, University of Birmingham, Birmingham, UK
works. (1995).
[18] Y.S. Ho, G. McKay, Comparative sorption kinetic studies of dye
and aromatic compounds onto fly ash, J. Environ. Sci. Health Part
A-Toxic/Hazard. Subst. Environ. Eng. 34 (1999) 1179-1204.
[19] Y.S. Ho, G. McKay, A kinetic study of dye sorption by biosorbent
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