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Calix [4] resorcinarene belongs to the calixarenes group. Calix is synthesized via a
condensation reaction of resorcinol and aldehydes in acidic conditions. These
compounds can be suitable hosts for cations, anions, or neutral molecules. Selective
absorption can be created in them by modifying and creating side groups. This
research decided to study the optimal conditions for the absorption of cationic blue 41
dye by modified calix[4] resorcinarene oligomer. The optimal conditions were
determined using the response surface methodology with three variables: adsorbent
amount, time, and pH. The results showed that in the adsorption of dye by modified
calix[4], resorcinarene oligomer is the most positive linear effect related to the
adsorbent, followed by the time of adsorption process; however, pH has little effect.
Also, for more than 61 % absorption, 3.9 % by weight of the adsorbent is required in
180 minutes or 5 % by weight in 127 minutes. Also, with the obtained contour
diagram, the adsorption efficiency can be predicted with the amount of adsorbent and
time.
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Figure 1: Chemical structure of raw materials, fabricated oligomers and dyes.
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5 3 1 A

Absorbent (%)
9 7 5 B pH
180 105 30 @ Time (min.)

RSM LSLQC"‘”L 5 155, Ba> (gl oo b s ¥ Jeus

.Table 2: Conditions designed to remove dyes and RSM responses
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Adsorption=+49.21+7.95*A+2.00*B+14.06*C-1.87*A*B+
5.23*A*C+0.88*B*C+0.54*A%-17.21*B2-7.79*C? )

Adsorption=-208.88479+2.78712*A+62.03526*B+
0.33310*C-0.46875*A*B+0.034834*  A*C+5.83333E-003*
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Table 3: Analysis of variance obtained from experimental design results

p-Value

FaA

Model 5950.46 661.16 22.014 < 0.0001 significant
A-Absorbent 595.93 1 595.93 19.84 0.0012
B-pH 40 1 40 1.33 0.2753
C-Time 2097.23 1 2097.23 69.83 < 0.0001
AB 28.13 1 28.13 0.94 0.3560
AC 233.75 1 233.75 7.78 0.0191
BC 6.13 1 6.13 0.20 0.6612
A2 0.60 1 0.60 0.02 0.8904
B2 894.16 1 894.16 29.77 0.0003
Cn2 141.81 1 141.81 4.72 0.0549
Residual 300.348 10 30.034
Lack of Fit 265.14 6 44.19 5.021531 0.0701 not significant
Pure Error 35.2 4 8.8
Cor Total 6250.8 19
Std. Dev. 5.48 R-Squared 0.951952
Mean 374 Adj R-Squared 0.908709
CV.% 14.65 Pred R-Squared 0.703023
PRESS 1856.35 Adeq Precision 16.57658
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Figure 4: Dependence of time (a), pH (b) and the amount of adsorbent (c) on the adsorption yield of the dye.
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Figure 7: Contour diagram of optimal conditions for dye adsorption.
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