DAEHAN HWAHAK HWOEXEE

{Journal of the Korean Chemical Society)
Vol. 17. No, 3, 1973

Printed ia Repu%lic of Korea

MBS =W HETUM LIEZHE o
L EZHise] Sat2aelmy BE

x ®B R
2o st 2o s st
{1973, 1, 22 A<F)

The Polarographic Behavior of Nitrobenzene and
Nitrophenols in the Presence of Quaternary Ammonium Salt

Su-Chan Moon

Department of Chemistry, College of Libral Arts and Sciences,
Busan National University, Busan

{Received Jan. 22, 1973}

Abstract The polarographic behavior of nitrobenzene and nitrophenols in the presence of a com-
mercial quaternary ammonium salt {zephirol; (C,Hz,+1+N* (CHj)2(CH2.CgHs)ICl®, n=8~18, Mol
wt; 335} were examined, In the aqueous solution of 5x107% M zephirol and 8 % ethanol, the half-
wave potentials of these compounds were shifted 0~0.15 V more negative than those in the abse-
nce of the quaternary ammonium salt. The plot of the half-wave potential against the pH values
of the solution is found to be liner, and the slope of these straight lines are equal to each other.
The difference in half-wave potentials of o- and p-nitrophenol is ez 0.23 V at pH 1~8, allowing
the waves Of the two compounds to be well-resolved in the presence of the quaternary ammoniu-
m salt. '
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Fig. 1. The polarograms of p-nitrophenol at pH 2. 5.
Curve 1: In the absence of zephirol

Curve 2: In the presence of 4.82X107M
zephirol
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Fig. 2. Effect of zephirol on the E,,; of nitrobenzene and nitrophenals

in vartous pH of 8% ethanol solution.
{a) : Nitrobenzene; (8) : o-Nitrophenol;
(d) : p-Nitrophenol;

1a) €Y}

{c) : m-Nitrophenol;
O: In the absence of zephirol from ref.
1,2; @: In the presence of zephirol; Concentration of sample:
5. 0X 107*M; Concentration of zephirol: 4. 82X10™'M
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Fig. 3. The plots E,/; vs. pH in 8% ethanol solution. {a): In the
absence of zephitol from ref. 1,2, {4) : In the presence
of zephirol. (Q: Nitrobenzene; @: o-Nitrophenol; (:sm-Nitro-

5.0X10™'M

phenol; @: p-Nitrophenol; Sample:
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Tablel. Slopes and intercepts for the plats of E,,; vs. pH, E,=&—m pH

Fig. 4. Effect of pH on the wave heights of nitrob-
enzene and pitrophenols in the presence of
zephirol at 25°C. Zephirol: 4.82X107™* M;
Sample: 5. 0X107*M; Recorder sens. : 0. 064A
/mm; O: Nitrobenzene; ©: o-Nitrophenol;
@: m-Nitrophenol; @:p-Nitrophenol.
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NitroBz. o-N P. m-N P, NP,
m 0. 0567 0. 0577 0. 0552 0. 0562
b —(Q. 231 —0.158 —. 238 —{. 384
Table 2. The reciprocal of the slopes for the plots of E vs. log (i/ég—i)
in various pH (—mV/pH)
pH NitroBz. Nitrophenols
a- m-~ p-

1.8 75.5 74 77.5 73.5

2.7 83 71 75 77.5

4.8 87 72 73 71

6.5 75.5 67.5 73 86

7.7 7 66.5 72 —

9.3 56 60 59 —

10.1 56.5 59.5 60 —_
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Fig.5. The influence of the concentration of zephirol
on the wave heights of o- and p-nitrophenol.
(25°C). Sample: 5.0X107*M in 8% ethanol
solution at pH 2.5; (O: o-Nitrophenol; @:p-
Nit-rophenol; Recorder sens: (. 08;:A/mm
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Fig. 6. The polarograms of o-and p-nitrophenol in

the presence of zephirol. at pH 2.5 (25°C).

(1) :p-Nitrophenol; (2) :o-Nitrophenol; (3):
Mixture of 0- and p-nitrophenol.
Recorder sens:(. 08A/mm
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Fig.7. The wave heights of 0- and p-nitrophenol in their mixed
solution (25°C).

pH:2.5; Zephirol:4. 82X10~*M; Recorder sens. : 0. 1zA/mm

(@) :The influence of p-nitrophenocl on the wave heights of o-
nitrophenol. 1: Calibrated wave heights of o-nitrophenol;
2: Apparent wave heights of o-nitrophenol; 3: That of sloped
perts.

{6) = The influence of o-nitrophenol on the wave heights of
p-nitrophenol. 1:Calibrated wave heights of p-nitrophenol;
2:Apparent wave heights of p-nitrophenol; 3:That of sloped
parts,
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Fig.8. Calibration curves of o-pitrophenol in the pr-

esence of p-pitrophenol at pH 2.5.
Zephirol:4.82X107*M; Recorder sens. :
0. LuA/mm; p-Nitrophenol:5. 0X 107 *M;
@:by conventional method; (:by cal-
jbrated methad, :
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Fig.9. The influence of ethanol on the wave heights
of o- and p-nitrophenol in the presence of
zephirol (25°C}. Sample:5.0X107*Af; pH:2.5;
Zephirol:4. 82X 107'M; Recorder sens. :0. 08:A/
mm; (O:o-Nitrophenol; @:p-Nitrophenel.
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