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요 약. 공기 중에 오염되 어 있는 미 량의 (benzene hexachloride ： BHC)를 정 량하는 간단하고 예민 

한 방법을 연구하였다.

시 료를 w-hexane 에 통과시 켜 BHC 를 녹인 다음 ?x-hexane 용액 의 흡광도를 245 nm 에 서 측정 하고 

고체 BHC 표준시료를 기화시킨 후 Ahexar蛇에 통과시키 고 같은 방법으로 흡광도를 측정하여 얻은 

검량선으로부터 농도를 계산하였다.

ABSTRACT. A simple and sensitive method of determining trace amounts of benzene hexa- 
chloride (BHC) in air has been investigated. The sample is passed through the n-hexane solution 
and the absorbance of it was measured at 245 nm spectrophotom*ically and the concentration of 
benzene hexachloride was calculated using a working curve obtained from the vaporized standard 
benzene hexachloride passed into 况一hexane.

INTRODUCTION

Several methods have been devised for the 
quantitative determination of benzene hexachlo
ride. Methods previously reported was spectro
photometry, "애 polarographic analysis5 and 횽as 
chromatography, 6~8 etc. Benzene hexachloride 
in contaminated air could be determinded by 
those methods, but those methods are tedious 
and have little sensitivity to determine trace 
amounts of the benzene hexachloride in air 
sample.

In this work a simple and sensitive analytical 
method was investigated. The sample is passed 

through the n-hexane solution and the absor
bance of it was measured at 245 nm spectropho- 
tometrically and the concentration of benzene 
hexachloride was calculated using a working 
curve.

EXPERIMENTAL

Benzene hexachloride used in 사lis experiment 
was given by Hankook Agricultural Pharmaceu
tical Company. This composition were a-BHC 
74%, £-BHC 6.8%, r-BHC 13% and 5-BHC 
6.0% and other reagent were analytical grade. 
Demineralized water is used in this experiment. 
Spectrophotometer was Perkin-Elmer, model
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202 and absorption cell, 10 mm in width. 一 .

RESULTS AND DISCUSSION

Selection of Solvent. Ethyl alcohol was 
selected as solvent to determine benzene hexa
chloride in the air sample by dissolving it in a 
solvent and measuring the absorbance of the 
solution. A definite amount of solid benzene 
hexachloride was weighed and dissolved in a 
known volume of ethyl alcohol and the absor
bance of it was measured in the wavelength 
region from 200 nm to 400 nm spectrophotome- 
tically.

The maximum absorption of benzene hexach
loride was appeared at 220 nm but ethyl alcohol 
itself absorbs the above wavelength significantly, 
therefore ethyl alcohol is avoided in this expe
riment.

Secondly n-hexane solvent, which has no 
absorption peak of itself in the UV region, was 
selected to dissolve benzene hexachloride and 
the absorbance of it was measured.

The absorption spectrum obtained by 200 jug 
of standard benzene hexachloride dissolved in 
100 m2 n-hexane is shown in Fig, 1. The 
maximum wavelength in this solvent appears at 
245 nm, which is shifted toward longer region 
by 25 nm than in ethyl alcohol. This seems to 
be due to solvent effects. The working curve 
made in this solvent is given in Fig. 2. The 
curve is obtained plotting absorbance versus the 
concentration in series of benzene hexachloride 
dissolved in definite volume of n-hexane. To 
apply this working curve of Fig. 2 for determi
nation of benzene hexachloride in air sample, 
two hundred mililiters of air sample contained 
benzene hexachloride was passed into 10 ml n- 
hexane at the rate of 200 ml per minute and 
the absorbance of this 10 ml n-hexane was me
asured at such a condition as the working curve. 
Its spectrum is curve A in Fig. 3. The spectr-
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Fig. 2. Standard curve of unvaporized BHC at 10 °C.

Fig. 3. Absorption spectrum of air sample, sample 
taken=200 ml in 10 ml w-hexane.

ophotometer used here has 1.5 absorbance scale 
as maximum. Absorbance of curve A in Fig, 
3 at 245 nm is too intense to be measured. So 
this solution was diluted to half concentration 
with pure n-hexane and the absorbance of the 
dilute s시ution was measured and curve B in 
Fig. 3 was obtained. From the absorbance of 
curve B and its dilution factor and volume of 
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sample taken, concentration of benzene hexa
chloride in air sample could be calculated 
using working curve of Fig. 2. Calculated value 
was about 400 ppm.

To confirm the value 5 X10-6 1 of 10 ml n- 
hexane solution from which curve A in Fig. 3 
was obtained was injected into column of gas 
chromatography6 and the peak height of elution 
curve was measured and the concentration of 
benzene hexachloride in this sample was cal
culated by comparing the peak height of stand
ard sample. The value was 4ppm. This differ
ence demonstrated the defect of the present 
method.

Vaporization of Solid Benzene Hexachlo
ride. The defect of this method seems to come 
from working curve of Fig. 2. obtained by 
dissolving solid benzene hexachloride directly 
into n~hexane. The hint that benzene hexach. 
loride in air sample would be existed as vapo
rized state made a consideration that the work
ing curve was achieved from the vaporized 
benzene hexachloride, that is, solid benzene 
hexachloride was vaporized and this vapor was 
passed into n-hexane. So a series of known 
amount of solid benzene hexachloride was 
vaporized individually in vaporizing flask as 
like Fig. 4 for one hour at 90 °C and each 
vapor was passed into n-hexane contained in 
tall test tube.

At this time the entrance stem in tall test 
tube had sparger and the end of entrance tube 
was reached to the bottom of the tall test tube. 
After the vaporization is over, heating of the 
vaporizing flask was stopped and the flask was 
taken off from the water jacket. The pressure 
in the flask was reduced because the tempera
ture in the flask was reduced. So the n-hexane 
flowed into the flask from the tall test tube. 
The flask was shaked several times to dissolve 
the benzene hexachloride vapor left in the flask.

After dissolving enough of benzene hexachloride 
vapor in the flask, the n-hexane solution was 
transferee! into photometric cell and the absor
bance was measured at 245 nm against pure 
n-hexane solvent as a blank.

Working curve of Fig. 5 was obtained from 
this process. These curves 아n)w that the absor
bance of the unvaporized benzene hexachloride 
(,Fig. 2) and that of the vaporized benzene 
hexachloride (Fig. 5) for identical amount of 
solid benzene hexachloride differed in great 
deal. The absorbance measured from the vapo
rized benzene hexachloride was extremely larger 
than that measured from the unvaporized ben
zene hexachloride.

Fig. 4. Vaporization apparartus.
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Absorbance Variation According to Vapo
rization Temperature. To see the dependence 
of absorbance on the vaporization temperature, 
an identical amount of solid benzene hexachlo
ride was added in the vaporizing flask shown in 

Fig* 4 and 10 ml of w-hexane was filled in 
the tall absorbing test tube. After the apparatus 
was set up, the temperature of oil jacket was 
heated to various temperature and maintained 
for one hour at each temperature, After one 
hour heat source was removed and the vaporized 
flask was taken o任 above the oil jacket. Now 
at each temperature vaporized benzene hexa
chloride must have passed into n-hexane and 
unvaporized benzene hexachloride must be left 
in the vaporizing flask. n-Hexane in the absor
bing tube flowed into the vaporizing flask. With 
shaking the flask several times, both the vapo
rized benzene hexachloride left in flask and the 
unvaporized benzene hexachloride was diss시ved. 
The absorbance of n-hexane obtained in each 
temperature was measured. At this time, the 
higher the temperature rose, the larger the 
absorbance was. So n-hexane which dissolved 
the vapor of benzene hexachloride was diluted 
with pure n-hexane with known ratio and the 
absorbance of dilute solution was measured.

Absorbance variation curve obtained by plot
ting the absorbance versus temperature is shown 
in Fig. 6. Fig. 6 indicates that the absorbance 
at temperatures from 10 to 20 °C are alike and 
starts to increase rapidly at 30 until 60 °C and 
maintains almost constant absorbance at above 
90° C. Such results show that the absorbance of 
unvaporized benzene hexachloride is smaller 
than that of vaporized benzene hexachloride. 
The results of absorbance increase in the vapo
rized state could be expressed on the assumption 
that benzene hexachloride exists as polymer in 
the solid state and as monomer in the vapor 
state.

If the absorbance at about 10 °C is due to 
polymer state and the absorbance at above 90 °C 
is due to monomer state, the following relation 
ship will be achieved since the absorbance 
increase is 45 times.

(C6H6C16)45(s) =45(C6H6C16) (g)

Investigation of Benzene Hexachloride in 
the Atmosphere of Inha Universi切 Area.
Hankook Agricultural Pharmaceutical Factory 
placed before Inha university manufactures ben
zene hexachloride from May to October every 
year. This benzene hexachloride contaminated 
the air around Inha University area. To inves
tigate the contamination of air, sampling place 
was selected and one liter of air sample was 
passed through 10 mZ n-hexane at the rate of 
200 ml per minute and the absorbance of n- 
hexane was read and then the concentration 
was calculated by usin용 working curve of Fig. 
5. The list was shown in the Table 1. The

temperature.

Table 1. Analytical results of benzene hexachloride 
in air sample (ppm).

date
Place No.

1 2 3

77. 4.27 3.2 4.0 51.0
5. 27 30.2 32.0 35.0

30.3* 33. 0* 34.0*
5. 31 5.3 12.2 11.0
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sample with high concentration was reehecked 
by gas chromatographic method. These data 
in the table was marked with star and the two 
value are well 시ose within tolerance error.

CONCULUSION

(1) Benzene hexachloride contaminated in 
air was determined by passing the sample into 
n-*hexane and the absorbance of the n-hexane 
was measured at 245 nm spectrophotometically.

(2) The absorbance of solid benzene hexachl 
oride and that of vaporized benzene hexachl
oride are different. The absorbance of vaporiz
ed state is 45 times as large as that of solid 
state.

REFERENCE

1- B. Dav거ow, and G. Woodard, J. Assoc. Offic. 
Agr. Chemists, 32, 751 (1949).

2) L. W. Daasch, Anal. Chem., 19, 779 (1947).
3) L. W. Daasch and D. C. Smith, U. S. Naval 

Research Inst. Rept.. P. 3033 (1947).
4) M. S. Schechter and I. Homstein, AnaL Chem.t 

24, 544 (1952).
5) G. Dragt.血叩.Chem.t 20, 737 (1948).
6) S. H. Park and K. S. Jung, J, Nuclear Scien, 

Korea, 9(2)part 2, 57 (1970).
7. AOAC, ^Official method of Analysis", P. 101, 

12th Ed., 1975.

& WHO, ^Specifications for Pesticides**, 461, 2nd 
Ed., P. 1961.

Journal of the Korean Chemical Society


