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kieselguhr. The Ry values of 2,6-dichloro-1,4-benzoquinone, 2,3,5-trichloro-1,4-benzo-
quinone and chloranil obtained on silica gel layers are different and allow satisfactory
identification and separation of these compounds.

Better separation of 2,6-dichloro-1,4-benzoquinone and 2,5-dichloro-1,4-benzo-
quinone was obtained on kieselguhr impregnated with solutions of #-phenoxyethanol
in benzene, using its saturated solution in n-hexane as the mobile phase. The optimal
separation of chlorinated 4-benzoquinones on kieselguhr was obtained, when the con-
centration of #-phenoxyethanol in impregnation solution was 3.2 to 6.0 %. '
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CHROM 5032

A modified detection of triazine herbicide residues and their hydroxy-
derivatives on thin-layer chromatograms

TFor the serial investigation of triazine herbicides, thin-layer chiomatography
(TLC) is the most suitable method at present. The detection of substances separated
on the chromatogram has been tried by several methods described earlier in the litera-
ture. Among these chlorination and subsequent reaction with iodine starch proved
to be the most sensitivel. The use of chlorine gas and some other factors, however,
make the widespread application of this method difficult. Therefore, based on this
reaction, a method has been developed that, besides being sensitive, might be easily
and safely applied. This method is also suggested for the detection of certain triazine
transformation products, hydroxy derivatives in particular.

The chlorination of triazines was performed by submersion of the layer into
a carbon tetrachloride solution containing chlorine instead of chlorine gas. The pot-
assium iodide starch solvent was substituted by a potassium iodide-o-tolidine solution?
which can be stored well.
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Experimental

Chlovination solution. In equal volumes carbon tetrachloride, a 3 % solution of
potassium permanganate, and a 12 % solution of hydrochloric acid are carefully but
vigorously mixed. The separated tetrachloride phase is filtered through a dry filter
paper. In a refrigerator the solution may be stored for some days.

Detection solution. 1 g of o-tolidine is dissolved in 10 ml of acetic acid and 4 g of
potassium iodide in distilled water, respectively. The solutions are poured together
and then filled up with water to 1 1. The solution will keep well for an unlimited time.

T hin-layer. The suspension is made of 25 g of silica gel (Merck) and 6o ml of
water calculated for five 20 X 2o cm layers of 250 u thickness. The layers are activated
at 120° for 30 min and then cooled to room temperature.

Development is performed in the case of triazine herbicides with a solvent mix-
ture of toluol and acetone (85:15) (ref. I) and in the case of hydroxy derivatives with
a solvent mixture of benzene-acetic acid-water (50:50:3). The plate which has been
© dried at room temperature is then placed in a vessel of suitable size, into which so
much chlorination solution must be poured as to cover the plate. In the case of a
I8 X 24 cm vessel, 250 ml of solution are needed. Then the vessel is covered with
a glass plate and from time to time shaken in order to mix the solution. (The prepara-
tion of the solution and chlorination should be carried out in a hood.)

With this amount of solution two plates can be chlorinated in succession. Chlor-
ination takes 3 and 6 min, respectively. Then the plate is removed and dried at room
temperature for about 10 min. To guarantee that the removal of chlorine gas is ade-
quate (in the case of chlorine being present in excess the background when sprayed
also turns blue, thus rendering detection of the spots impossible), it is advisable to

TABLE I

THE SENSITIVITY OF SOME DETECTION METHODS

Detection method Triazine herbicides (ug/spot) Hydroxy derivatives (ug/spot)
Prometryne Atrazine Simazine OH- OH- OH-
propazine atrazine simaszine
Dragendorff recagent?® 2 3 3 10 10 10
Iodine platinate® I 2 2 5 5 5

Silver nitrate o.1 N aq.
solution?,5 — 0.5 0.25 — — —

Brilliant-Green 0.59,
acetone solution -+
bromine vapour4 2 2 3 3 3 3

Fluorescence quenching
on MN UV, silica gel
(germicide fluorescent
tube, Camag filter)8-8 0.2 0.4 0.4 1 T 1

Chlorination (with a
chlorine-containing
carbon tetrachloride
solution) +4 o-tolidine-
potassium iodide
solution 0.02 0.05 0.05 o.I 0.2 0.2
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spray the edge of the layer with the agent, and if no discolouration appears to con-
tinue spraying the whole layer. On a white background triazines are visible as blue
spots. Estimation must take place within ro min.

Results

The present method has been compared with other known detection methods.
The comparison has been carried out with three triazine herbicides and their hydroxy
derivatives. The results are shown in Table I.

By modification of the chlorination method of DELLEY et al.!, which is no
doubt the most sensitive, the following advantages were obtained. By submerging
the plate in the chlorine solution, the possibility of direct contact with chlorine gas
is minimal. The .chlorine solution is prepared in the laboratory, so difficulties con-
nected with the handling of chlorine gas cylinders does not occur, and health hazards
are also minimized. It has to be mentioned that the chlorination solution is not suitable
for spraying. According to our observations Silica Gel H does not run off from the
plate during submersion. By reaction with potassium iodide-o-tolidine subsequent to
chlorination, we obtained the greatest possible sensitivity which can be generally
obtained with a starch-containing agent. Subsequent to chlorination the detection
with potassium iodide—o-tolidine can be combined with the informative fluorescence

quenching method because the chlorination of triazines can also be carried out on
MN UV, silica gel.
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