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Abstract : The differences between the theory of the surface complex formation and the Donnan equilibrium
theory were expounded briefly in this paper. The mechanism of the non - exchanging adsorption of heavy
metal ions onto weakly basic anion exchangers was explained. The experiments showed that the frequency
of the bending vibration of the N - H group of the function group of the resins (D392, D301- R) descen-
ded from 1 637 cm ' to 1 617 cm™ * about 20 cm™* after heavy metal ions were adsorbed in the range of the
concentration from 0. 01 to 0. 10 mol/L. And the higher the concentrations of the metal ions were, the
bigger the values of theAv descend. It was also found that the frequency of the bending vibration of the N
- H group of the function group of the resins (IRA67, Duolite A7) descended from 1 652cm™* to 1
646 cm ' after adsorbing heavy metal ions. The reason for the phenomenon may be that the heavy metal i-
onsin solution coordinate with the nitrogen of the function group of the resns. This phenomenon shows
that the distribution of the electron cloud in the chemical bond of the N - H group becomes average. Asa
result , the constant k of the N - H group decreases. According to the theory of infrared spectrum, the
mechani sm of the non - exchanging adsorption of heavy metal ionsonto weakly basc anion exchangers and
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the rationality of the theory of the surface complex formation are proved in structure of the resins.
Key words: infrared spectrum; surface complex formation theory; heavy metal ion; weakly basic anion
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Table1 Indicators of the weakly basic anion exchangers
/ mm /_(mmol/ g) ,
1 D392 032 125 184
2 D301- R 032 125 214 ' '
3 IRA67 050 075 1 60
4 Duolite A7 0.60 0 80 210
: FT/IR - 460 plus (Nicolet , ,
United states of America) , ZK - 82A N- H
( ); LD4 - 2 , ’
( ) ; DD2- 300 N-H .

( ) , :
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2 D392
Table2 The IR Data of theresins (D392) of lcading heavy metal ions
/ N- H
(mmol/ @) /[cm-?!
0 1 637. 27 /
Ca?* 1 652 1610 27 27.0
i2+
N- H D301 - R Ni 1 478 1611 23 26.0
. Cu?* 1 673 1 610. 27 27.0
Cd 1 Pb%* 1 452 1617. 02 20. 3
D301- R , 2 3 D301- R
Cd" D301- R , Tabe 3 The IR Data of theresins (D301- R) of loading heavy metal
1233¢g/L ions
170 / N- H
(mmol/ g) /cm-t
0 1634 38 /
Cd?* 1 884 1613 16 21 2
Ni2* 1 793 1614 13 20. 3
Cu?* 1 975 1 605 45 28 9
Pb%* 1 870 1614 13 20. 3
4 IRA67
ooo T B 0% w0 Table4 The IRData of the resins ( 1RA67) of lcading heavy metal i-
Wavenumber /em™ ons
1 (D301- R) / N-H
Fig 1 IR Spectrum of theresins (D301 - R) of unlcading metal ions (mmol/ q) /cm- 1
0 1652 7 /
1o~ Cd?* 1 572 1647. 5 52
Ni2* 1 566 1647.8 4.8
Cu?* 1 583 1645 8 69
Pb2* 1 558 1647.8 48
5 Duodlite A7
Table 5 The IRData of theresins(Dudite A7) of locading heavy met-
al ions
/ N- H
ol { , . i . s (mmol/ g) lcm™t
4000 3000 2000 1000 400
Wavenumber /cm™ 0 16527 /
Cd?* 1 875 1646 3 6 4
2 Cd?* D301- R Ni2+* 1 883 1645 9 6 8
Fig 2 IR Spectrum of theresins(D301 - R) of lcading Cd?* metal i- Cu?* 1 985 1636 6 16. 7
ons Pp2* 1987 1636 3 16 4
1 N 2 3 )
- H 1634 3cm™* (6 ) D392 D301- R
Cd*” N- H 1 ,
613 1cm* (5 ) 21 2cm? 20cm™* D392
, 27
2 5 29cm™! :
2 5 3 : 20cm ™t
’ < 0- 2 % 3 Pb2+
LD4- 2 (4
000 r/ min) 20 min , Pauling
(1 32) (Cd
097, Ni 070, Cu 072,
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Fig 3 The curve of the IR frequency changed with the concentrations
of the metal ionsin solution



