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Fig. 1 Breakthrough curves for germanium(IV)(O), tellurium(VI)(A) and boron(O) with 1 mol dm™
tellurium(VI)(A) and boron(0d) in the branched- hydrochloric acid in the branched-mannose chitosan
mannose chitosan resin column at pH 8.5. resin column.
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Scheme 1 Synthesis of N-2,3-dihydroxypropyl chitosan resin.

N-2,3- Ge( ) Te( ) B
pH Ge( ) pH2 9 Te( ) B
pH pH7 8



N-2,3- Ge( )
As Se( )] pH7 8
Ge( )
Ge( )
Table 1
Separation factors of germanium(IV) to the other semimetals for the competitive
adsorption of semimetals on N-2,3-dihydroxypropyl chitosan resin and beads
Chitosan resin’ Separation factor (p}f)
and beads® Ge(IV)  Ge(IV)  Ge(IV) Ge(IV)  Ge(V)
Te(VD) B(II) As(ll) As(V) Se(VD)
resin’ 26(68) 1485 89(85) 230(83) 18(84)
beads 42(80) 8.1(8.4) 180 (8.2)’
:2,3-Dihydroxypropyl group was introduced into chitosan.
2,3-Dihydroxypropyl group was introduced into chitosan beads.
“Equilibrium pH.
Buffer solution was used.
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Table 2

Elution of germanium(IV) adsorbed on N-2,3-dihidroxypropyl chitosan resin with
hydrochloric acid

Cycle No. Ge(IV) adsorbed® / mg Ge(IV) eluted® / mg Recovery / %

1 11.32 11.13 98.3

2 11.30 11.32 100

3 10.90 10.58 97.0
*Sample volume was 111 bed volume of 1 mmol dm™ germanium(IV) buffer solution at pH
8.2

*Eluent volume was 37 bed volume of 3 mol dm™ hydrochloric acid.
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