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The current ethyl-alcohol quantitative analytical method using gas chromatograph (GC) for customs has some points for

which modification is desired. For example, three measurement conversions are required. On the other hand, the method using

a mechanical oscillator densitometer and GC which is prescribed by the National Tax Agency (NTA method) requires only one

conversion. However, because the target of measurement differs between the two methods, the NTA method is unable to be used

directly. In this study, a new analytical method based on the NTA method was proposed and a comparison was made with the

current analytical method by measuring simulated samples. First, it was thought that a mechanical oscillator densitometer would

be able to measure a low-concentration alcohol solution; however, measurements of distillated simulated samples indicated that

the results of the densitometer were lower than those of the current analytical method. In addition, nearly the same results were

obtained for the same samples which were measured by the current and new GC analytical methods. However, a minor

difference between two methods were observed for measurements of simulated samples without distillation. This foregoing

results suggested that the sample preparation process is the only factor which affects the results.
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Table1 Results of quantitative analysis of low concentration ethanol solutions by using a mechanical oscillator densitometer.

* The density at 20 °C was converted into 15 °C value. After then, it was converted into an alcoholic strength.
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Table 2 Results of quantitative analysis of ethanol, essence and pulp in two kinds of orange juice used in this study.

Sample Ethanol Essence Pulp
P (vol%) (%) (%)
Orange juice
nee 0.10 75 5.9
(with pulp)
Orange juice
ranee J 0.09 11.4 -
(with no pulp)
Simulated Simulated
sample 1 sample 2
1-Butanol 1-Butanol
Ethanol Ethanol \
2 4 6 8 10 12 14 2 4 6 8 10 12 14
Retention time [min] Retention time [min]
Simulated Simulated
sample 1fIt e sample 2ft ‘ 1-Butanol
Ethanol Ethlanol J
2 4 6 8 10 12 14 2 4 6 8 10 12 14
Retention time [min] Retention time [min]
Simulated | Simulated
sample 1dst ‘ sample 2dst
1-Butanol 1-Butanol
Ethanol { Ethanol
} A
2 4 6 8 10 12 14 2 4 6 8 10 12 14

Retention time [min]

Retention time [min]

Fig.1 Chromatograms of simulated samples with pulp by GC analytical method (a).

(FIt means the simulated sample was distillated as pretreatment. Dst means the simulated sample was distillated as pretreatment.)
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Simulated
sample 3
1-Butanol
Ethanol L
2 4 6 8 10 12 14
Retention time [min]
Simulated
sample 3dst
1-Butanol
Ethanol
2 4 6 8 10 12 14
Retention time [min]
Simulated
sample 4
1-Butanol
Ethanol AJ
2 4 6 8 10 12 14
Retention time [min]
Simulated
sample 4dst
1-Butanol
Ethanol
A JL
2 4 6 8 10 12 14

Retention time [min]

Fig.2 Chromatograms of simulated samples with no pulp by GC analytical
method (a).

(Dst means the simulated sample was distillated as pretreatment.)

Simulated
1-Butanol sample 1dst
Ethanol
|\ 1
2 4 6 8 10 12 14
Retention time [min]
Simulated
Ethanol | sample 2dst
1-Butanol
|
!
I
2 4 6 8 10 12 14
Retention time [min]
Simulated
| I sample 3dst
Ethanol
\kL\
2 4 3 8 10 12 14
Retention time [min]
Simulated
Ethanol | sample 4dst
1-Butanol
|
(VU
2 4 6 8 10 12 14

Retention time [min]

Fig.3 Chromatograms of simulated samples by GC analytical method (b)

(Dst means the simulated sample was distillated as pretreatment.)
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Table 3-1 Comparison of a mechanical oscillator densitometer method, GC analytical method (a) and (b) by measuring the content of ethanol in the simulated samples with

pulp (percentage by volume).

* FIt means the simulated sample was distillated as pretreatment.

*% Dst means the simulated sample was distillated as pretreatment.

Table 3-2  Comparison of a mechanical oscillator densitometer method, GC analytical method (a) and (b) by measuring the content of ethanol in the simulated samples

with no pulp (percentage by volume).

* Dst means the simulated sample was distillated as pretreatment.
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A
1-Butanol
Ethanol ‘
A |
2 4 6 8 10 12 14
Retention time [min]
B |
Ethanol 1-Butanol
A
2 4 6 8 10 12 14
Retention time [min]
C
Ethanol 1-Butanol
I\
2 4 6 8 10 12 14
Retention time [min]
D
Ethanol 1-Butanol
I\
2 4 6 8 10 12 14

Retention time [min]

A
1-Butanol
Ethanol
2 4 6 8 10 12 14
Retention time [min]
B
‘ 1-Butanol
Ethanol
? 4 6 8 10 12 14
Retention time [min]
C
Ethanol
1-Butanol
UL
2 4 6 8 10 12 14
Retention time [min]
\ D
Ethanol |
' 1-Butanol
|
|
|
2 4 6 8 10 12 14

Retention time [min]

Fig.4 Chromatograms of 4 kinds of concentration ethanol with 1-buthanol by GC analytical method(a) and (b).
A weight ratio (ethanol/1-buthanol) = 0.79, B:1.61, C:2.40, D:3.17
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Table 4 Comparison of GC method (a) and (b) by measuring same ethanol samples.
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