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ABSTRACT. The Polarographic behavior of 1~ (2-thiazolylazo)-2-naphthol (TAN) in acetonitrile
solution was studied. From the DC polarograms of TAN in acetonitrile solution, the type of red-
uction current and the effect of proton donor such as water have been investigated. In order to
explain the reduction mechanism, the number of the electrons for each reduction step was measured
by controlled potential coulometric technique and the electrolysis products were identified by UV-
Vis spectroscopy and IR spectroscopy. The results were shown that the reduction of TAN in acet-
onitrile solution occurred with four-one electron steps. In addition, each reduction step was cons-
iderably reversible and the reduction current was diffusion controlled.
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Fig.1. Cylinderical type of electrolytic cell.

+ Simadzu UV-210A Double Beam Spectrop-
hotometer & 4z}, =23 2 IR-Spectrum -& JAS-
CO 210A IR Spectrophotometer £} Perkin Elmer
IR Spectrophotometer 3 o] £33} c}

R U 3R

ARRZ2DYW. AN S F94 TANS &
22238 O~—2.0volts vs. S.C.ES] i
E A £33l Fig.2o) “epd Ak, Tk
EME2AE HELEFde TEAP & Ron,
G.O2 el A& galvanic current 7} zero Qi
AE el o] 2Pe g e & ¢+ e
9} o] TAN 2 AN &vff oA 4709 %53
BTEE e A & TAN S EB%T#
BHE AN 2o FollA 48R Br A4S
ARE o4+ U otz (LEHY BAKE
&L £ TR/, S99 A4 R A
719 F5o wet geAe Aoz ¢33 g
RN A bR AR eE REBETE B
HoolA ofz LAHY B «ivhEFL 1E
F ooEM = 1BT 489 B F3¢&
A4 hydrazo {t&¥ £ amine {L4%9) Fej
B Qo ol AN 22 REBEfi#E %
oA anion radical o] gtAI 7] =) Fo)
o}, Fig.2¢] £tz oare TANSY 7z 8
TE PEBM(E ) FAAF ()9 &

-0.5 ~1.0 -15

- =E. volts vs, S.C.E
Fig.2, DC polarograms of 5.0x10°°M TAN(I) and
residual current(IT) in 5.0 1073M TEAP-AN solution
at 20°C.
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Table 1. DC polarographic half wave potentials and
diffusion currents of 5.0X10"5M TAN in TEAP-AN
solution at 20°C

E *(volts vs. S.C.E) ia(pA)
Ist wave —0.74 0. 266
2nd —-0.96 0.077
3rd —-1.44 0. 266
4th —1.65 0. 350

Table 2. DC polarogrophic is/k¥ values of 5.0 10~
M TAN in TEAP-AN solution at 20°C

/A (pAjemb)

A*{cm)
1st wave 2nd wave 3rd wave 4th wave
72.79 0.031  0.009 0.031 0.041
67.7 0.020  0.009 0.030  0.041
62,7 0.029 0. 008 0.030 0.040
57.7 0.030 0.008 0.030  0.041

k* : Height of mercury head.
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Table 3. Temperature coefficients of DC polarographic
currents of 5. 0x10-5M TAN in TEAP-AN solution

reduction Tempa coeflicients  Temp. range
1, di o
step (347> 100) (%) ¢
1st wave 0.69
2nd 2.65
3rd 1.38 20~30
4th 1.65
0.3
Ird wave
9.2 o Uth wave
0.1 r [}
2.0 k.0 2.0 &.0
14(ur)
0.)
lat wave 0.4 2nd wave
0.2
0.n¢
0.1
z:o 4.0 2.0 l-.‘o(x 10°°p

concentration of TAN

Fig. 3. Relationship between 1, and TAN concentration
at 20°C.
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Table 4. The log plot* slope values of each reduction
step of TAN in TEAP-AN solution at 25°C

reduction step slope values(mV)

1st wave 67
2nd 80
3rd 63
4th 71

* Plot of log[(iy—#)/4] vs. E.

9 Féitpr EAEE Kol o BT &
RfEo| Aojrtr] il Aoz #HFt oy
g #ER-& S. Wavzonek?'9} of 8] o f-a}-522-249)
A EQ¥ 59 97 AAYE B dAF
ot

kS Fhol ofE ETES HE KRBT
B FolA BEF FQ Ko< HnYsd,
TAN 9| z} BEE7t Ae TFe: 248
TAN 9 BEREAFIEE 9534 2o FEe
3glek, 2 5x107M 8] TANo] L33 5Smig
5X107°M TEAP-AN £ & Zelz =08 SR
B 4z o7 FFLE L3 FrE
A 4% Felzayd] ¥EE Fig.4o) Vel
A 2R 2P o ¢ A= vre 2o} kG
9| @mhnEe]l Fobgel wel 449 Bk 4
¥ Bfrrl Bt BREEFoR o $34, A 23
o} A4} stmrl Fadtn 2 PFad HF
A 17s) A 349 stz Fobeke oY 4
ANe sl 2AY BLE: §HALE ¢
Ak, o)& 7L APAINE 7 FFABRE
9 AsdE & QA 3, oA A 1 e
A 3RS B4Rl anion radical o] gl
77t sief,

—EREBHEAIR. T BT Bl o3
BTHE 737 93 TAN® TEAP-AN &
dE &7 ol BERABHEIACT T A%
PREGXI0°M)9] TAN & 233l 5X107M
TEAP 9] AN -89 (.4m!/ & Fig.1 5 & BR
Al 9= vg AN 91§ 2343 AaE
EFHATIA N —EBrANA BRSEIA}, o
o 283 TANS RES tEREE22 44
{2, 282 AL3 7] €4 $2 Hg-pool
ole] S5 AL dFelrt, BHREME 7

- Ll

-E. volts vs. S.C.E

Fig.4. Change of DC polarograms of 5, 0 xX10-5M TAN
in 5.0x107°M AEAP-AN solution by adding water at
20°C. Amount of water added; 1=0, I1=0.03, IlI=
0.1{mf}). Initial volume of AN solution; 5mi. Arabic
figures are half wave potential of each reduction wave,

Table 5. Result of the controlled potentizl coutometry

controiled electrolysis diffusion
potential time cutrent(nd) n
(volts vs. Hg-pool) (sec) ip f,
—-0.9 1800 219 183 1.2
-1.8 1800 580 514 4.5

* sample solution conc. ; 1.268X107%g/m{ in 5x1073M
TEAP-AN solution, sample volume(V} ; 0.4m{, 1
and #, are the diffusion currents before and after
electrolysis, respectively.
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Fig.5. UV-Vis spectra of 5.0x 10-*M TAN in TEAP-
AN solution before() and after(IV) controlled poten-
tial electrolysis at —1.8 volt vs. Hg-pool, (I); 1-
amino-2-naphthol hydrochloride, (III}; 2-amino-thi-

azole.
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Fig.6. IR-spectra of TAN before(I) and after(Il)
controlled potential electrolysis at —1.8 volt vs. Hg

—pool.
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