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Selection of Adsorption Model and Parameters for Basic
Dyes from Aqueous Solution onto Pearl Layer
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Basic dyes, Rhodamine 6G(R6G), Rhodamine B(RB), and Methylene Blue(MB), dissolved in water were used
to investigate single-component adsorption affinity to the pearl layer fractionated according to the size.
Unfractionated pearl layers were also used as adsorbents for the R6G and RB. The Langmuir and the
Redlich-Peterson(RP) models were used to fit the adsorption data, and the goodness of fit was examined by
using determination coefﬁcient(Rz) and standard deviation(SSE). The 3-parameter RP model was found to be
better in describing the dye adsorption data than the 2-parameter Langmuir model, as can be expected from the
number of parameters involved in the model. The adsorption affinity to the fractionated pearl layer was higher
than that to the unfractionated layer. The affinity order to the fractionated Conchiolin layer was found to be
R6G > MB > RB. Furthermore, the dye adsorption capacity of the various types of pearl layer was found to be
in the order, the fractionated pearl > powdered pearl > unfractionated pearl, exhibiting different adsorption

isotherms according to the types of layer used in the study.
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Fig. 2. Absorbance changes of the bleaching solution
with time(after 5, 10, 24, and 48 hours, re-
spectively).
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Fig. 3. IR spectrum of the ground Conchiolin layer.
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Fig. 4. IR spectrum of the Conchiolin powder expoliated
during the pretreatment of Conchiolin layer.
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Table 1. The Langmuir and the Redlich-Peterson
model parameters in dye adsorption to the
unfractionated Conchiolin layer

Langmuir R‘Pac
‘= % Ty e
8
al/g) bUmg)| el (oo i) ¥
R6G | 007992 0.04564| 3076 01020 02779
RB | 002070 0.05323 | 2.989 002066  0.3537

Table 2. SSE and R” values for the adsorption of dyes
to the unfractionated Conchiolin layer

R6G RB
SSE(mg/g® R® |SSE(mg%g®) R’
Langmuir 0.0055 0.9841 0.0018 0.9471
RP 0.0021 0.9940 0.0013 0.9613
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Fig. 7. Single-component adsorption equilibrium data

for the R6G and RB dyes to the powdered
Conchiolin layer.

Table 3. The Langmuir and the Rediich-Peterson
model parameters in dye adsorption to the
powdered Conchiolin layer

Langmuir RP
aC
_ alC ¢g= —
1T Ty a0 1+ %C"
al/g) b(L/mg)| al/g) Bmg' L) ¥
R6G | 0.2040 0.05403 | 2249 02148  0.1997
RB |0.03015 004151 | 86.25 0.0408  0.2937

Table 4. SSE and R’ values for the adsorption of dyes
to the powdered Conchiolin layer

R6G RB

SSE(mg”g) R® |SSE(mg”g®) R’
Langmuir | 00020  09981] 00018 09797
RP 00051  099%3| 00013 09855
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Fig. 8. Single-component adsorption equilibrium data
for the R6G, RB, and MB dyes to the fractio~
nated Conchiolin layer.

Table 5. The Langmuir and the Redlich-Peterson model
parameters in dye adsorption to the fraction-
ated Conchiolin layer

. RP
Langmuir
al
_ aC g= ————
17 T e 1+ 2o
&
all/g) bL/mg)| aL/g) Bug' L9 v
R6G | 03936 01589 | 5392 03972 03973
RB | 004715 004843 | 004810 08310 09528
MB | 01800 0.04668 | 0.2020 1634 07202

Table 6. SSE and R’ values for the adsorption of dyes
to the fractionated Conchiolin layer

R6G RB MB
SSE 5 SSE P SSE 9
N T L

Langmuir| 0.0262 09816
RP 00053 0.9963

0.0017 09901| 0.0016 09987
0.0017 0.9902{ 0.0033 09972
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Fig. 10. Single-conpount adsorption for RB with a
particle of pearl.
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Fig. 11. Adsorption kinetics of R6G onto pearl layer
in constant dye concentration.
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Fig. 12. Adsorption kinetics of R6G onto pearl layer
in constant pearl concentration.
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Table 7. Parameters for outlayer—solid diffusion mo-
del of pearl and core

Pearl core

particle radius
R (pm)

apparent density
pp (g/ar)

30 15

267 211

mass transfer coefficient
ke (em/s)

mass diffusivity 1
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