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The Weight-Area Relationship in Thin Layer
Chromatography. Part Il

by Yoshio ARAI and Akihiko MIJIN

In the previous paper, it was shown that the relationship between the weight of
spotting material and the spot area in thin layer chromatography of Nitrobenzen and
Aniline is given by

log W = nlog A+C
where W is the weight of spotting material, A the spot area, n and C a constant
respectively.

In the present paper, a similar study is carried out with several compounds of the
same series in addition to the previous samples to identify the equation. The equation
is derived theoretically from a few assumptions.
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Table 1. Variation of spot area (Influence of concentration)

Component | Spoting weiger | CERST T Ve
F Bouke |l (mg ] wt%) (%)
Nitrobenzene ‘ 0.600 100, 60, 20, 10 1.80~4.13
Aniline 5 0322 100, 60, 10 | 0.52~4.03
Azobenzene ‘ 0.322 4, 3, 2 1.99~4.53
Azoxybenzene ‘ 0.322 8 6 2 1.59~3.93
Average: 3.00

Table 2. Variation of spot area (Influence of other components
in a spotting solution)

(1) One-component system

Concentration of Variation coefficient
Component ‘ spotting solution of spot area
. (wt. %) | el -
Nitrobenzene | 100, 60, 20, 10 0.99~4.56
Aniline \ 100, 60, 10 0.92~3.60
Azobenzene 4, 2 ‘ 1.83~3.83
Azoxybenzene ‘ 10, 4 2.29~4.69

Average: 291

(2) Two-component system (Aniline, Azobenzene)

Component Variation coefficient of spot area (%)
Aniline 1.97~4.76
Azobenzene ’ 2.19~4.08

‘ Average: 3.28

(3) Three-component system (Aniline, Azobenzene, Azoxybenzene)

Component Variation coefficient of spot area (%)
Aniline 4.42~7.36

Azoxybenzene 5.51~6.97

|
Azobenzene 5.02~6.37

Average: 6.06
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Table 3. An example of quantitative analysis

(1) Two-component system (Aniline, Azobenzene)

(a) For Aniline: Weight of spot—0.325 mg

Calibration curve

\ log W— A

log W—log A
‘ 0.300~0.330 0.320~0.340
Experimental data (mg) ‘ - s
Average: 0.3166 Average : 0.3266
S S TN 8 T - ¥ Bdoe : e A L
Coeff. of variation (%) 6.324 3.944
|
(b) For Azobenzene: Weight of spot—0.325 mg
‘ o s Calibration curve 5 ) ]
log W—JA ‘ log W—log A
‘ 0.315~0.340 I 0.325~0.340
Experimental data (mg) | )
‘ Average: 0.3175 Average : 0.3237
— e i —— e | — — e —— i — =4
Coeff. of variation (%) 4981 \ 3.169
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(2) Three-component system (Aniline, Azobenzene, Azoxybenzene)

(a) For Aniline: Weight of spot—0.329 mg

\ Calibration curve

log W—yA log W—log A
E . al d it 0.280~10.340 ‘ 0.295~0.360
.xperimental data (m ‘
% Average: 0.2950 ‘ Average: 0.3283
Coeff. of variation (%) ‘ 12.296 I 8.076

(b) For Azobenzene: Weight of spot—0.329 mg

Calibration curve

‘ log W— /A ‘ log W—log A
K 3 0.295~0.300 1 0.320~0.335
Experimental data (mg)
Average : 0.2966 | Average: 0.3283
Coeff. of variation (%) 9.854 2.468
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Table 4. Summary of correlation and regression coefficient

Linear regression equation

log W=a,JA +b { log W=n-log A+C
\ - ‘ - .
Correlation coeff. | Regression coeff. } Correlation coeff. Regression coeff.

Nitrobenzene 0.9501

i . 09548 1.373
Aniline | 0.7671 ; i ‘ 0.8030 1.716
Azobenzene I 0.8525 = \ 0.9100 ‘ 1.528
Azoxybenzene ‘ 0.8623 - J 09157 ‘ 1.412
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Fig. 1. Comparison of log W=n log A with log W=nyA
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