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Abstract : The modified powder microelectrode was prepared by etching a Pt (0.1 mm diame-
ter) disk microelectrode and filling in thusformed cavity with Nation-Os(bpy) 5°*/ PV P compos
ite modified carbon powder. The composite modified powder microelectrode showed cyclic voltan-
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metric behaviors changing with the mole ratio (denoted X) of SO;™ to Os(bpy)s®* in Né&fion.
When X =3, asnglepair of current peaks appeared near 0.6V (vs. SCE) due to Os(bpy) 5°*/3*
redox couple. In contrast , for X =20, a pair of additional current peaks occurred near 0. 4V.
Both X =3 and X =20 modified powder microelectrodes strongiy catalyzed thefirst electron reduc-
tion of nitritein 0.5 mol/L H,S0O4. The catayss was 2 efective that the steady state polarisa
tion curve showed essentidly reverdble characteristics with a plateau current dendty 2. 18 mA/
cm?® and half-wave potentias near 0.55 V. While the electrode with X = 3 could catalyze nitrite
reduction only to thefirst electron tranger , the modified powder microelectrode with X =20 could
catayze the second electron tranger , resulting in an additiona current wave starting near 0.4 V
with a plateau current twice the first one. The plateau current densties obtained with the comr
poste modified powder microelectrodes were much larger than those obtainable with flat eec
trodes (with or without modification) , verifying the ideaof advantageous combination of the conr
podte modification and the porous eectrode technique. The compodte modified powder microelec-
trodes showed high performance in nitrite detection: sengtivity 814 mAL/cm? nole, linearity
10° 0.25 mol/L , lower detection limit 10° mol/L ; no interference from 0. 1 mol/L ascobic
acid, Fe** e’ M@?* KT NH** ,0° ,NO; and POj .

Key words: Microdectrode, Modified dectrode, Nitrite reduction

References:

[1] PRieth WJ. Encyclopedia of dectrochemistry for the dementsfM ], Bard A J, editor. New York: Marec
Dekker , Inc. , 1978, 8:322 ,427 ,497.

[2] LiuPF,LuJd T, and YanJ W. Nitrite reduction at powder microeectrodes[J]. J. Hectroanad. Chem. ,
1999 ,469:196.

[3] LiuPF, YanJ W. NédfionOs(bpy)/ PV P composite modified electrode and its activity for NO; reduction.
Proc. for chemica and biologica sensors and anaytical dectrochemica methods (ECS) . 1997 :387.

[4] LiuPF,LuJ T, YanJ W. Unique Na&fion/ Os(by)s®* modified eectrode[J]. Chinese Chem. Letters,
1999, 10:857.

[6] Liu Pe Fang, Cha Qun Xin, Li Xi, Chen Jian, Study on redox polymer modified porous eectrodes[J].
Chem. J. Chinese Univ. ,1993,15:725.

[6] CreutzC, Chou M, Netzd T. L, Okumura M, Sutin N,J Am Chem. Sc. , 1982, 104:1 300.

[7] Liu Pd Fang, YanJa Wie. FTIR invegtigation on NafionOs(bpy)s®*/ PV P modified dectrodes[ C]. Ab-
sractsof the 10th Nationa Conference on Hectrochemistry , 1999 : A024.

[8] SrlizB, Griunding B, Schumacher W, et a. A nitrite senr based on a highly sendtive nitrite reductase
mediator- coupled amperometric detection[J]. Ana Chem. , 1996, 68:807.



	Powder Microelectrode Modified with Nafion-Os(bpy)_3~( 2+) and PVP Composite and Its Catalysis for NO_2 - Reduction
	Recommended Citation

	tmp.1677736130.pdf.W6BC4

