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Abstract : Response mechanism for the chloride-selective membrane doped with 5, 10, 15,
20-tetraphenyl(porphyrinato)manganase(lll) chloride(Mn(TPP)Cl) in PVC/DOS matrix
is proposed by examining the visible spectra of the corresponding optode membrane. The
visible spectra of Mn(TPP)Cl-doped membrane placed in aqueous solution show that the
chloride ligand is easily replaced with water molecule. When other halogen ions, such as F~,
Br and I, are added to the sample solution, they replace the water ligand, exhibiting dis-
tinctive change in the Soret band of Mn(TPP). On the other hand, bulky anions, such as
SCN' and salicylate, do not form a bond with the central metal. These results suggests that
the potentiometric response of Mn(TPP)-based membrane results either from the ligand
exchange(water with halides) at the central metal or from the counter ion exchange
(chlorides with bulky lipophilic anions) around the positively charged porphyrin molecule
in membrane phase. It was also noted that both hydration enthalpies of anions and their
binding constants to Mn(TPP) play critical role in determining the potentiometric selec-
1ivity pattern of the membrane.
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Fig. 1. Dynamic responses of Mn{TPP)Cl-based
PVC membrane electrode toward several anions.
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Fig. 2. Spectroscopic studies on the response to water of Mn{TPP)Cl] in acetone :
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(A) absorbance spectra of

Mn{TPP)Cl in aceton (a) before and (b) after adding water : (B) absorbance spectra of Mn(TPP)H:0" in

aceton (a) before and (b) after adding TBA-CL
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Fig. 4. Comparison of spectroscopic response properties of Mn(TPP)C] toward salicylate in organic solvent
and in optode membrane : (A) absorbance spectra of Mn(TPP)Cl in aceton (a) before and (b) after the reac-
tion with TBA-salicylate : (B) absorbance specta of Mn(TPP)Cl-doped optode immersed in water (a) before

and (b) after the reaction with 0.1M Na-=salicylate.
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"“Table 1. Selectivity coefficients for membrane electrodes based on the Mn(TPP) Cl

Selectivity coefficient®"

Binding constant, Hydration enthalpy,

] log K& mol™! kJ /mol
Chloride 0.0 —~364
Bromide 0.6 7.30x 10° -337

lodide 14 1.08x10° —296

Fluoride 1.68x10° —506
Salicylate 32 8.40x10°
Thiocyanate 36 8.65x 10¢

“Values obtained in universal buffer pH 5.5. ’Determined by the matched potential method.

anion

Fig. 6. Possible response mechanism for the Mn
(TPP)Cl-based ISE.
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