Supporting Information

Highly Selective Separation and Recovery of Pd(II) from the Automotive Catalyst Residue with the Thiocarbamoyl substituted Azothiacalix[4]arene Derivative

Kannan Senthila, Uichi Akiba,b Kenshu Fujiwara,b Yoshihiko Kondob*
a Center for Regional Revitalization in Research and Education, 1-1 Tegatagakuen-cho Akita 010-8502, Japan

bDepartment of Life Science, Graduate School of Engineering Science, Akita
University, 1-1 Tegatagakuen-cho Akita 010-8502, Japan

Corresponding author E-mail Id: y_kondo@gipc.akita-u.ac.jp 

Supporting Figures

Fig .S11H NMR spectra of CATCA
Fig .S2 FT-IR spectra of CATCA 
Fig.S31H NMR spectra of CADTTCA
Fig. S4 MALDT-TOF MS spectra of CADTTCA
Fig. S5 The proposed extraction mechanism between CADTTCA and Pd (II)
Supporting Tables 
Table S1 The percentage extraction of Pd(II) by CADTTCA is compared with some other extractants reported in the literature. 

Fig .S11H NMR spectra of CATCA
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Fig .S2 FT-IR spectra of CATCA
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Fig .S31H NMR spectra of CADTTCA
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Fig. S4 MALDT-TOF MS spectra of CADTTCA
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Fig. S5 The proposed extraction mechanism between CADTTCA and Pd (II)
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Fig.S6 The extraction−stripping cycles for Pd(II) by CADTTCA.
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Table S1 The percentage extraction of Pd(II) by CADTTCA is compared with some other extractants reported in the literature.  

	S.No
	Extractant
	Solvent
	Acidity/pH
	Extractant concentration  (M)
	Pd(II) concentration  (M)
	Equilibrium time
	E (%)
	Refs.

	1
	N,N-di-octylcyanamide
	Toluene
	0.01 M HCl
	1.5×10-1
	1×10-3
	24 h 
	73.0
	67

	2
	5,17-bis(phenylazo)-26,28-dihydroxy-25,27-di(ethoxy carbonyl methoxy)calix[4]arene 
	Chloroform
	pH:1.7 
	4 × 10- 3 
	1 × 10-4
	24 h
	96.8
	68

	3
	p-tert-butyl-tetrakis [(ethoxycarbonyl) methoxy] tetrathiacalix[4]arene
	Chloroform
	pH:1.7
	1 × 10- 3
	1 × 10-4
	24 h
	7.5
	69

	4
	5,11,17,23,29,35-hexa-tert-butyl-

37,38,39,40,41,42-hexakis [dimethylthiocarbamoyl]-

2,8,14,20,26,32-hexathia calix[6]arene
	Chloroform
	pH:2.0
	2.92×10- 3
	2.92×10- 3 
	24 h
	91.0
	70

	5
	Hexakis[(dimethylthiocarbamoyl) oxy] thiacalix[6]arene
	Chloroform
	pH 3.0
	1×10-3
	5.64 × 10-3
	24 h
	92.6
	71

	6
	5,11,17,23-tert-butyl-25,26,27,28-(dimethylthiocarbamoyl)oxy thiacalix [4]arene 
	Chloroform
	0.1 M HCl
	1×10-3
	0.25×10-3
	24 h
	99.5
	72

	7
	CADTTCA
	Chloroform: dichloromethane  (3:2 v/v)
	0.01 M HCl
	1×10-3
	1×10-3
	16 h
	99.7
	P.W


P.W = Present Work
_1526741121.cdx

