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WE HTEME/NQS BiF&WER. TR T NQS/PPy WHEAERR LR A4 E& B
bt REBEERM TR, ARERERKRBRBRET AN F NQS 3B R 413 12 i1 ud f i i 2%
e, RILT NQS/PPy/Au BARHHI & &K M. RBHBRRESHT, BB 1 A&Bik LT
FRAHEMEEIERN. £ pH=7. 0 BHE(LHFEE 4.0X107°~1.5X 10 mol/L HiEH k5 NAD KT
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WREHFSHE"™); RRSERFENBUERFECHTHRAZEHRT, ERBESHEK,
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FRR BRG] & TSR RS, - REMMRNQOEZMELEY, ETLREE
B EBEES, AXEEKERPHBREEEREARES". Zinger™ & Kajiya &4
7| M PPy ¥ NQS [ € 7E Pt s Btk EOFR T EX B M AR Ay e AL B L R T & 8
(0 E .
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(%H Sigma A H)).

FrAREERMYN AR K. BREEERH Na,HPO, fl KH,PO, A& 0.1 mol/L,
LRAKIARERE ZKEREK.
1.2 ERFE

LA E 4 0.1X2.0 cm®) M THER . SCE W& tk. Pt Btk It tk, A 5 mL
RPIEW, EASK 10 min /5, EN, SEFTHTRAEIE. THEEBEEHTELES A
500 il 1200# C M @AW 4K R 0. 25 pm ALO, FLM B 3F A — WKW, IS5 7 pH=7.0
) PBS 1. #E—1.0~+0.8 VLA 50 mV/s {EHMEREF SR EEHHRAR. AR
(0. 5 mmol/L+0. 1 mol/L NBu,CIO) ZREEMRALSG ,» #HTRA¥ELE. Bb¥RERE
+0.85 V(vs. SCEMEH{I F. 7E 0. 1 mol/L MM +0. 1 mmol/L NQS # 0. 1 mmol/L NaCl
HITER LT,

2 ER5iTik

2.1 BAEPNQS ELHERENHRBAKRMER

7E pH=5~10 {94 £+, NQS(L. 0 mol/L)Fr & ik R RIF KL H —X LT IR
g, HITHER BB EY (= (K,.+ E..) /D 5R¥ pH HAREXR. HEMHRLYH—56
mV/pH, T pH=7.0&f E*' == —0.143 V, AE,=115mV, E* {5 X@MER B R LrE K
H(—0.126 VY. BREGEREMEFRBEREN 2D, BMBRRIBEF 2 AH 2. &4
EEIRIERRES oI, FHME v (8, FARERA R BmHERERAIER, R0
NQS B 2T B By Fed R AERT M . A, WE pH {H &9 B K T ¢
o, GLRAR R A YA 2 X REN NQS 4+ FHI R YEREE pH EA PRSI, i EXE
BreatRkRE. HENQS PRIENLBEREME LA SR pH HHEHEHR T, EF
BRMBEEAREIE NQS (EMLTFIEHHN, KPNQS ELWHR LHABRMEAREE
.
2.2 EMHEBEAFEESRNQS HESHBRENEE

SLL 4y B FE R (E=+0.85 V) RIEF R L (v=100 mV/s, BMBHENIN—1.0 V~
+1.0 VO fTRbERAME. SREW, WEKERFER p HEMREIREL W, ey
WSS pH EBK, R RLREESIEMNERENEHR, RGBAS. BHTREHERE
HRER AR EHRZE, pHEKXKMARET NQS M A BB ALF, HMEE Py BG
Bt pH{EA 7.0, Py 3R 0. 1 mol/L. HEHHB ELRMEEABEFRELABERERH
BEAREEE DR, B BEs GH — X QL Fig, g8 A% +0.150 f1—0.380 V
(pH=7.0). HEIERALBIHAMER, A THEESEIEHN BB IEIHRENE
BREHMEEYEE, AR IERAEECEE.

HTMEERSGERPHE H RUD, ARREHIEN pH ES B ERK, BIER 4
WEED R EEEESE h ik Rpit(T. B NQS #YF & W % B R A ey NQS KiE %
FERPR PO EHBTRFBAWERFTAMEEPMHER. B2 RERRREHE
WRALE LB NaCl {EX FE LRI A B R P NQS FEMtRE P AESL. S 1 #8H, E/T—
hFEF, HFREANQSHIG; ME—HRHARHME S —XFig LB, gBfih—0.111 VM
—0.180 V, E” =—0.145 V. XEREMME+ NQS etk LR A AT K. BT
EPBS k&, = POI” S ERFHIERA IR —MABEFHNQSEX, FHES
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BAMEIE BEA, HT NQS kB ABH. W& & Cloat, X NQS 8 A nh g A 5w I 2
/AN REH CITREX NQS/PPy MAEM A&, Cl-#n, 78 NQS/PPy HL#R Y 1835k
T EE, HCI AMSEHMM, EHERERITAHF NQS EHBRERTHEE,
Esc ik # NaCl #kE 5 0. 1 mol/L.
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E/V (vs. SCE) E/V (vs.SCE) E/V (us SCE)

Fig. 1 CV curve of PPy/Au Fig 2 CV curves of NOS/PFy/Aa zlectrode obtained iz pH
electrode 7 % PBS (a) and in 1. 0X 10 "¢ »z31,/L NaCl solution
»=100 mV/s, pH=7.0. at 100 mV/s 2ed 25=7.0()

A3 EMEBESAERZINQ M APERMWE=40.85 VIEAHIToTERMZ. A
EFRaTLAE S, mEwais, amaRTR, R
EHEFEE LAY, IRAREHRELTE
‘BRI KRB S I FL R T8t PPy
BERBEY R, BiRREY 82 5 ket W s
o, W TR FEE R EHTT, ERBRRESR
PPy IR, W5 #*MIEW; M, PPy B AW
I K, Z#H PPy BER, BEAEREHRR
HerfiEw, BB REKERTE. NQS KE

B, T 2 NQS 5 A\ B 1 1 o7 O ) T e 0 T oR—

fif, ERMEM BN BER IR ER, B t/s

[0 RSPt tn. NQS e K % B, & H Fig.3 Chronoamperometric curves for the
NQS K LB A NQS/PPy B EhRE K, LK electropolymerization of NQS/PPy
A 1. 0 mmol/L NQS ¥ h&ifE. B&utaghn, NQS(10~2mol/L): a. 0 b 0.2,

W RUIENE, B AR TE PBS o 0 ROk %2 B 40 e oL - 081 d. 1.0end e 2.0.

R, R RBRE; HEAEKEK, SEMREMEKEE NQS MELEIFIESEE, EiEh
B ERET %, TRE SN 1 min.
2.3 NQS/PPy/Au BRI E M

NQS/PPy/Au BIRTE pH=7. 0 WEMBE R P ELZBEARZEME, BEMEXEH+0.9~
—0.9 Vaf, B RFETRIE44)]), SRBEHRE. ATAMEMA+0.9~—0.6 V
B, BRATRREIE 4] HEM ERMA0.9 VEUH+0.6 VY, HEHE TR KA
b, FF4ReTid LA BT TRE, (H NQS A HHEHRREEEH GX5 NQS 7 PPy B E
FARAER), HENE_BRERAMRSS h, $ERELFART(EH 4], RPSHEBERE
MEMmBEEE. Bt BB FAREWREERERER, MEMERABRRAHEE, X
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NQS th i 2 B T s th R T B R K.
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Fig. 4 The effect of sweep range on the stability of modified electrode
v=100 mV/s, pH=7.0.

2.4 NQS/PPy/Au EL1R¥} NAD ' HYE (L iEIR

NQS/PPy/Au ik £ pH=7. 0 FW P HFE, B A e pHd HME 1.0 mmol/L
NAD* W A T, A3 NADYHIFF7EE NQS J13E Rk B f W bn, (0 o/ (B
5), W ZH XS NAD*#EE A A ue . pHEX R EAERFTBHEM, pH
R MET, NQS WY RO EEF FR, mEMKEAHE; pHEXE, HHEH ZNH
NAD" #y38 JF o 2 o/, AT BB (L R R/ (B 6). EREERRM, & pH=6.8~7.8
B, fEECR R

r \b
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:l:ZOuA
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Fig. 5§ CV curves of NQS/PPy/Au electrode in Fig. 6 The effect of pH on the catalytic peak
pH=7.0 PBS(a) and a+1.0 mmol/L curent at 100 mV/s
NAD™ (b) at 100 mV/s [NAD*]=1. 0 mmol/L.

= pH=7.0 ik &P, NAD*WE{M%%?TEEWE‘}J 4.0X1075~1.5X107* mol/L &
ESWREREL, KM TRY 2.0X107° mol/L, KR 5 XM E NADH A4, Hi
SCHRS PR T ek ik NADH S /bA R (1. 0X107°~2. 0X 10  mol /L)Y . KA
NQS 7= 5 H ] [ BY {4 PT 38 PE S an SCHR U R A R R B S 6 WRIBIE 2. 0X 107 mol/L NQD™* &
IR E R ZECY 3.0%. 1% NQS/PPy/Au BB# 7 PBS FRIEHA, ;1T PO~ MyfE e
g W T RED 72%, MEERIBKP RO ARE LRERPESEFEHN S h, HEMEER
HE0E, HiM NQS/PPy/Au BRI T NQD* #y ¥l & B K IF A TERE.

EERRSE Ino FREXR, EEREEKRT 100 mV/s BF, BEAER 1. 04, T4
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v>100 mV/s Bf, HF N 0.56, RUERTETHBIBRREES; MRAET, B
Bf IR A AT IR IR B NQS i &, iR R NAD' E R B R NAD* BRI M I #E
78 O e 7 B 3T R 38 0 R FE L, R T AR 2 T NAD H#EfE itk LR IR A HERT ot /2.
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The Electrochemistry of Nicotinamide-adenine Dinucleotide at a
B-Naphthochinonsulfonicum Modified Gold Band Electrode

JU Huang-Xian*, MA Wei, CAI Chen-Xin, CHEN Hong-Yuan
(Department of Chemistry, Nanjing University, Nanjing, 210093)

Abstract The preparation of B-naphthochinonsulfon-icum(NQS) modified gold band elec-
trode was studied. The electropolymerization process of NQS/PPy and the effects of experi-
mental conditions on the behaviour of polymer membrane were discussed. The effect of an-
ionic NQS on chronoamperometric curves in electropolymerization process was explained
with the nucleation and growth theory. The modified electrode can catalyze the electrochemi-
cal reduction of NAD?' at a gold electrode. At pH 7.0, the catalytic peak current is propor-
tional to the concentration of NAD" in the range of 4. 0X107*to 1. 5X 10 *mol/L. The elec-
trocatalytical mechanism was also discussed.

Keywords Modified electrode, Polypyrrole, Gold band electrode, f-naphthochinonsulfon-

icum, Nicotinamide-adenine dinueleotide
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