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Synthesis of Calixarene Derivative and
Its Adsorption Properties of Thorium Ions
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Abstract: P-tert-butylcalix[ 4 Jarene [ PTBC | and its derivative p-tert-butylcalix[ 4 |arene
acetatel PTBCA] were synthesized and its adsorption properties of Th'" were studied. UV-
spectrophotometric analysis shows that the adsorption of thorium using the PTBCA can
reach adsorption equilibrium within 2 h under the condition of pH =3 and temperature of
30 “C. The adsorption rate is 72% and the adsorption capacity is up to 9. 0 mg/g. Interfering
ions research shows that calixarene derivatives with a carboxyl group is expected to be a good
adsorbent for Th*",
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Fig. 1 Synthesis route calixarene derivative
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Table 1 Related constants of compounds 1, 2, 3

1k4& % (Compounds) 4k 2 3 (Chemical formula) =% (Yield) /% 15 15 (Melting point) /°C
1 #r[ 4135 K (Calix[ 4 Jarene) CysHs6 0Oy 70 >30023]
2 B[4]35 1% -2 B 2.1k (Calix[ 4 Jarenc-ethyl acetate) Cs2 Heg O 77 170~172L24]
3 #R[4]55 18- 2. R (Calix[ 4 Jarene-acetic acid) Cys Heo Og 86 265~267L25)
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Fig. 2 IR spectrum of PTBCA and PTBCA+ Th'"
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Fig. 3 SEM pictures of PTBCA(a) and PTBCA+Th'" (b) (X 10 000)
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Fig. 4 Effect of pH on adsorption efficiency
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Fig.5 Effect of concentration of Th'™ on adsorption
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Fig. 7 Infection on adsorption of Th*" by interfering ions
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Fig. 8 Adsorption mechanism of thorium of calixarene derivative
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