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ABSTRACT

A simple rapid and specific method was developed for the
determination of aniline .The method depends on the organic oxidative
coupling reaction of dipyrone (metamizole sodium) with aniline in the
presence of sodium metaperiodate in aqueous solution to form purple
product measured at 530 nm. Beer's law is obeyed in the concentration
range 0.04-8 pgml™ with accuracy (average recovery) of 99.94% and
precision (RSD) is less than 2.5% .The molar absorptivity is 20312
L.mol™ .cm™ with LOD 0.012 pg.ml™ and LOQ 0.038 pg.ml™ .The
method has been successfully applied to determine aniline .
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N-Bromosuccinimide 420 0.102 4749
Ferric chloride 400 0.053 2468
Ferric perchlorate 400 0.014 1909
Potassium hexacyanoferrat (111) 500 0.132 6145
Sodium metaperiodate 530 0.427 19879
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PH* Molar absorptivity 1.mol™*.cm™
2.2 3539
2.6 6147
3.0 8056
3.6 13225
4.0 18906
4.4 14622
5.0 11548
5.4 8149
6.0 5774
6.4 4610
7.0 4331
7.4 3632
8.0 2608
Without 20210

*Citric acid, disodium hydrogen phosphate buffer
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Vil Absorbance/ug of aniline present in c i Molar
of 5x10°3 final volume of 25 ml orrelation | sorptivity
. coefficient a3
Dipyrone l.mol™~.cm
0.8 2.0 4.0 6.0 8.0

1.0 0.144 | 0.318 | 0.354 | 0.507 | 0.609 0.9764 5581
2.0 0.184 | 0.325 | 0.554 | 0.805 | 0.988 0.9990 10554
3.0 0.188 | 0.424 | 0.754 | 1.246 | 1.587 0.9981 18343
4.0 0.214 | 0.438 | 0.803 | 1.274 | 1.635 0.9989 18644
5.0 0.201 | 0.445 | 0.840 | 1.276 | 1.766 0.9999 20089
6.0 0.203 | 0.450 | 0.831 | 1.303 | 1.756 0.9999 20076
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Volume | Absorbance/pug of aniline present in . Molar
-2 : Correlation -
of 5x10 final volume of 25 mi - absorptivity
Naloa coefficient | mol™.cm-
0.1 1.6 2.0 4.0 8.0 ' '
0.5 0.069 | 0.208 | 0.244 | 0.359 | 0.408 0.9110 3707
1.0 0.062 | 0.290 | 0.422 | 0.766 | 1.305 0.9960 14704
15 0.064 | 0.337 | 0.445 | 0.756 | 1.632 0.9980 18392
2.0 0.075 | 0.351 | 0.447 | 0.854 | 1.801 0.9990 20512
25 0.069 | 0.340 | 0.422 | 0.803 | 1.788 0.9974 20404
3.0 0.059 | 0.381 | 0.486 | 0.874 | 1.760 0.9990 19967
4.0 0.073 | 0.396 | 0.471 | 0.841 | 1.778 0.9989 19979
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Order number Reaction components Absorbance
I S+R+0 0.482
I S+0+R 0.480
i R+S+0 0.485
Y R+0O+S 0.479
\% O+S+R 0.437
VI O+R+S 0.474
O] el ) Cag lall (adle
LY il i) il Gadla (7) Jaad)
Experimen Anili 0- 0- m- m-
tal ne Bromoanili | Chloroanili | Chloroanili | Toluidi
conditions ne ne ne ne
Amax (um) | 530 530 545 530 523
Dipyrone
5x10°3 M 5 5 5 5 5
amount (ml)
Sodium
metaperiodate 2 2 2 2 3
5x102M
amount (ml)
Temperature
o 25 25 25 25 25
(°C)
Development
time (min) 10 10 15 10 5
Stability 240
period (min) 180 120 120 180
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Amount
(g /ml) Recovery* | ~\verage RSD*
Compound (%) recovery (%)
added | Found (%0)
0.8 0.77 96.25 0.82
Aniline 4.0 3.91 97.75 08.04 0.77
8.0 8.01 100.13 1.37
2.0 1.93 96.50 0.75
o-Bromoaniline 8.0 7.78 97.25 98.17 0.27
16 16.12 100.75 0.46
4.0 411 102.75 2.06
o-Chloroaniline 24 24.44 101.83 101.80 1.10
80 80.67 100.84 0.29
2.0 2.06 103.00 0.80
m- 8.0 7.94 99.25 101.13 0.27
Chloroaniline
14 14.16 101.14 0.35
0.04 0.041 102.50 1.43
m-Toluidine 2.0 1.98 99.00 100.58 1.07
4.0 4.01 100.25 0.25
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) Recovery (%) of 50 peg aniline per pg Foreign added
Foreign compound

50 100 400 1000 2000 | 4000 8000

p-Chloroaniline 100.37 | 101.48 | 102.03 | 102.70 | 103.70 | 104.31 | 104.27

2,4-Dichloroaniline | 100.33 | 101.63 | 101.51 | 100.84 98.66 | 95.81 94.63

2,4-Dinitroaniline | 99.66 | 99.43 | 98.31 97.15 98.49 | 102.36 | 98.70

p-Aminophenol 99.67 | 97.33 | 99.83 | 108.33 | 108.89 | 115.00 | Turbid

2,4-Dinitrophenol | 100.18 | 99.83 | 103.93 | 114.31 | 111.74 | 11045 | 85.13

Sulphanilamide 101.33 | 103.00 | 103.74 | 103.58 | 106.34 | 105.00 | 108.36

n-Butylamine 98.31 | 98.06 | 100.93 | 102.35 | 102.12 | 103.00 | 103.52

Acetamide 101.11 | 97.95 | 99.44 99.07 9547 | 97.34 | 101.84
Potassium chloride | 102.60 | 99.67 | 101.83 | 100.00 96.30 | 99.26 98.16
Starch

98.82 | 98.48 | 96.47 | 101.82 | 97.31 | 102.70 | 97.88
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Oxidative coupling method
Analytical 4- Amino-N, N-
parameters Sodium metaperiodate system Promethazine. HCL — dimthylanline
Present method hypochlorite system ¢4 dichromate
system “°)
Amax (nm) 530 590 545
PH Agueous medium 3.5 % Acetic acid Acidic medium
Temperature (°C) R.T R.T R.T
Development time 10 60 60
(min)
Molar absorptivity
(L. Mol cm) 20312 17400 7540
Beer's law range 0.04-8 04-6.4 0.5-21
Average recovery 98-04 99,60 98.13
(%)
RSD (%) <15 <25 <45
Compqund 0- and m- subtitled anline p-substituted aniline p-sub_st'|tuted
determined aniline
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