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Adsorption of di-n-butyl phthalate (DBP) by chitosan beads
modified with water-soluble calixarenes
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Scheme 1 Sulfonatopropylation of 2,6-dimethylphenol to
DMPPS
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Table 1 Ratio of SCAn (n=4, 6, 8) (or DMSP) and chitosan
in adsorbent determined by XPS

Receptor S7P/ N, Chitosan unit :

receptor

DMSP 0.47 100:47
(0°=0.02)

SCA4 0.65 100:16.3
(0°=0.03)

SCA6 0.59 100:9.8
(0*=0.04)

SCAS 0.63 100:7.9
(0 °=0.04)

*¢ 1s a standard deviation calculated from 20 data.

3.2. SCAn (n=4, 6, 8)ZEELF F/l—JLlz &k
% DBP OWE
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Table 2 Adsorption of DBP by batch method

Adsorbent Adsorbed DBP (mg/g)
Chitopearl AL-01 11
Chitopear] AL-01 with DMSP 26
Chitopear]l AL-01 with SCA4 25
Chitopear]l AL-01 with SCA6 57
Chitopearl AL-01 with SCA8 14

3.3. CAnPS (n=4, 6, 8)% U DMPPS 2k % DBP @
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DBP mﬂéa‘){hfaay7 ki % Table 3
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Table 3 'H-NMR chemical shift (in ppm) of DBP in the

presence of CA6PS in D,O (with 0.8 % of CD,0D)
[CA6PSY/

Oeq. 2eq. 15eq. 50eq. 100 eq.

[DBP]
d 124 125 123 1.02 0.99
e 098 098  0.96 0.76 0.74
£ 048 050 048 0.30 0.28

unit: ppm, condition: 400MHz, D,0 (with 0.8% of CD,0OD), r.t.
Chemical shifts of Ha and Hb were not determined due to the
overlap of aromatic protons in CA6PS. Chemical shift of He was
not determined due to the overlap of methylene protons in
CAGPS.

Table 4 '"H-NMR chemical shift (in ppm) of DBP in the
presence of CA8PS in D,O (with 0.8 % of CD,0OD)

{ggiﬁsj/ 0 eq. 2 eq. 15 eq. 50 eq.
d 1.24 1.40 0.83 0.59
e 0.98 1.07 0.54 0.43
f 0.48 0.54 0.02 0.07

unit: ppm, condition: 400MHz, D,0 (with 0.8% of CD;0D), r.t.
Chemical shifts of Ha and Hb were not determined due to the
overlap of aromatic protons in CA8PS. Chemical shift of He was

not determined due to the overlap of methylene protons in
CASPS.

Table 5 'H-NMR chemical shift (in ppm) of DBP in the
presence of CA4PS in D,O (with 0.8 % of CD,0OD)

{C{g;l:]/ 2eq. 15eq. 50 eq. 100 eq.
d 1.24  1.25 1.27 1.30 1.33
e 0.98 1.01 1.00 1.03 1.06
f 048 0.53 0.51 0.53 0.56

unit: ppm, condition: 400MHz, D,O (with 0.8% of CD;0D), r.t.
Chemical shifts of Ha and Hb were not determined due to the
overlap of aromatic protons in CA4PS, and chemical shift of He
was not determined due to the overlap of methylene protons in
CA4PS.

fable 6 "H-NMR chemical shift (in ppm) of DBP in the
presence of DMPPS in D,0O (with 0.8 % of CD,0OD)

[D?ggi?/ 0eq. 2Zeq. 15eq. 50eq. 100 eq.
a 7.07 7.1 711 7.12 7.09
b 7.29  7.33  7.32 7.34 7.20
d 124 128  1.29 1.28 1.27
e 0.98 .02 1.00 1.04 1.07
f 048 052 0.52 0.54 0.56

unit: ppm, condition: 400MHz, D,O (with 0.8% of CD;0D), r.t.
Chemical shift of He was not determined duc to the overlap of
methylene protons in DMPPS.
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