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ABSTRACT

The sulfuric acid sulfonation mixtures of 2-aminonaphthalene, contained 2-aminonaphthalene, Dahl’s
acid, Broenner's acid, amino-F-acid and Baden acid, can be determined quantitatively by multicomponent
spectrophotometric analysis.

The analysis was performed in diluted sodium hydroxide agueous solution and based on the ultraviolet
absorption of the sodium salts of each isomers.

The determination of quantity of each isomers was performed by subjection the absorbances of the
unknown mixture and of its constituents, gathered at a large number of wavelengths, to a least square
treatment by an electronic personer computer,

This method provided a rapid analysis of such complex mixture, and the standard deviation was

+1.65 mole %.
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Table 1. Composition of 2AN and its Sulfonic Acids
2NA DAA BRA AFA BAA
mole/l mole/l mole/l mole/! mole/!
§ le % mole %
x 10° mole % x 10° mole % 10° ole « 10° mole % x 105
Mix. 1 23.04 94.50 1.34 5.50
Mix, 2 17.28 7666 258 1146 2.68 11.86
Mix. 3 11.52  59.49 517 26467 2.68 1384
Mix. 4 7.75 3205 504 2083 4.69 19.41 6.70 27.72
Mix. b 276 13.57 517 25.4) 504 2476 4.69 23.08 2.68 13.18
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Tabte 2. Paper Chromatography of Sulfonation
Products of 2AN
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Compounds (A} (8)
DAA 34 47
BRA 32 44
AFA 33 47
BAA 48 51
2AN 94 @2

Paper: Whatman No. 1 for chromatography

(10 x 36cm)
Developer: (A}, butanol-acetic acid-water
(4:1:5 v/v) system
(B}, butanol-pyridine-water
{3:1:1 v/v) system
Detection of Spot: Spray chromatogram with
5% aqueous potassium hydroxide, expose 1
min. to wet steam and spray with 0.1%
diazotizated p-nitroaniline solution
Condition: ‘temperature 25°C, refative humi-
dity 50~60%, ascending develop-
ment method
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Deveioper: (A) ethylacetate-propanol-aqg. am-
monia {5:4:1v/) system
(B} ethyiacetate-propanol-aq. am-
monia (2:1:2 v/Ar) system
Detection of Spot: Erlich reagent 7
Condition: temperature 25°C, relative humi-
dity, 50~60%, ascending develop-
ment method
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Fig. 1 Ultraviolet spectrum of 2-a minona-

phthaiene



¢ HAB &8

7000

Absorptivity

260 300 340 380
Wave Length (nm)

Fig. 2 Ultraviolet spectrum of Dahi's acid
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Fig. 3 Ultraviolet spectrum of Broenner’s acid
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Fig. 4 Ultraviolet spectrum of amino-F-acid
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Fig. 5 Ultraviolet spectrum of Baden acid
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Fig. 8 Uitraviolet spectrums of each isomers
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Table 4. Calculated Composition of Sulfonic Acid Mixtures
Component Ref. 1 Ref. 2 Ref. 3 Known
Mixture{1): + mole % “mole % +mole % mf moie %
2AN 86.30 90.88 91.56 94.50
DAA -2.98 ~-2.43 ~2.55 8]
BRA 11.54 4.33 5.76 0
AFA ~4.78 ~3.34 -0.02 0
BAA 991 10.56 524 5.50
Mixture{2):
2AN 70.08 7401 7595 76.66
DAA 8.40 972 .54 11.48
BRA 9.35 1.21 0.37 0
AFA ~3.82 ~2.09 222 0
BAA 1599 17.15 1192 11.86
Mixture(3):
2AN 51.21 53.47 58.99 59.49
DAA 2230 24.33 25.31 26.67
BRA 1591 9 2 - 1.60 9]
AFA -0.06 ~-4.68 .62 0
BAA 16.64 17.69 14,48 13.84
Mixture{4):
2AN -0.86 RE -0.01 0
DAA 33.19 34.03 31.99 3205
BRA 215 7.9 20.94 20.83
AFA 26.42 26.75 20.14 19.41
BAA 321 32.47 27.15 27.72
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Table 5. Standard Deviations for Each Matrix{M),

Matrix (M) Standard deviation (mole %)
Ref. 1 +5.96
Ref. 2 +4.79
Ref. 3 + 165

Table 6. Standard Deviation of Indivial com-
nonent using Matrix Ref.3.

Component Standard deviation{mole %)
2AN + 1.44
DAA + 1.62
BRA + 2,43
AFA + 1,28
BAA + 0.4
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