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Separation of Organophosphorus Compounds by Thin Layer
Chromatography and Gel Permeation Chromatography

Hironobu OHSHIRO Soei SATO and Yukio OHNO
Central Customs Laboratory Ministry of Finance
531 Iwase Matsudo Shi Chiba Ken 271 Japan

Saparation of alkylphosphates and alkyphosphites were examined by Thin Layer
Chromatography (TLC) and Gel Permeation Chromatography (GPC).

The trialkylphosphates could be mutually separated with GPC method.

It was indicated that trialkyl phosphite was converted to dialkylphosphite through
the Separation on GPC column.

For the TLC method the alkylphosphate and alkylphosphite were separated as
shown in Table 6.

It was suggested that this techniques is useful for the  analysis of
organophosphorus compounds.
Received Sep 7 1981
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Table 1

Table 1 Elution volume of dialkyl and
trialkyl phosphite

Compound Elution Volume (ml)
alkyl number Dialkyl phosphite | Trialkyl phosphite
Ci 195 195
C2 § f
Cs 210 210
Ca
phe 168 —
Cs 143 137
Cio 137 130
Ciz 127 122
Cs
195 210ml
6 10ml
GPC
TLC
2
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Adsorbent Kieselgel 60 Fasa
treated with2 NaOH
Solvent Hexane Acetone
(95 5viv)
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Fig. 2 Chromatogram of trialkyl (long chain)
Phosphite
Adsorbent Kieselgel 60 Fas4
treated with2  NaoH
and10  Liguid paraffin
Solvent Methanol Buthanol (7 3viv)
Table 2 Rfvalues of Dialkyl phosphite with
various solvents
Compound Solvent
Hexane 60
alkyl number | Hexane |Chloroform | Acetone Acetone 20
Ethyl
acetate 20
G 0.65 | 0.15
Ca 0.78 | 0.29
Cs 0.1-0.2| 0.82 | 0.42
C 0.85 | 0.51
C4 0.00 0.90 | 0.62
8 0.95 | 0.72
Cro 0.3-0.4] 0.95 | 0.79
Ciz 0.95 | 0.84

Absorbent Kieselgel 60 F2s4
12 Vapour
Distance of run  13.5cm

Detection
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Table 3 Rf values of Dialkyl (Cs Cs) phosphite
with various solvents

Compound Solvent
Table 2 — Methano! 8 | Methanol 8 | Methanol 9
n iyl number Ether 2 Buthanol 2 Acetone 1
Cao 0.79 0.85 0.75
Cro 0.74 0.82 0.67
Ciz 0.16 0.64 0.52
n Cis 0.3-0.1 0.3-0.3 0.3-0.2
60 20 20viv Adsorbent Kieselgel 60 Fzs4
treated with 10  liquid paraffin
Detection 12 Vapour
Fig. 3 Molybdenum blue method
Distance of run  13.5cm
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Table 4 Elution volume of trialkyl phosphate

C] Cz C3 C4 Mix @ CB Cm C12

. . ) Compounds Elution volume (mi)
Fig.3 Chromatogram of dialkyl phosphite
(CHa) s 172
. (C:Hs)s 158
Adsorbent Kieselgel 60 Fas4 (phe. )4 160
Solvent Hexane Acetone Ethyl (phe. ) (CHa). 175
acetate (60 20 20v/v) (phe. ) (C.Hs), 168
Detection 12 Vapour
Table 3 TLC

90 10viv Fig. 4
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Fig. 4 Chromatogram of trialkyl phosphate

Sample

Methyl phosphate

Ethyl phosphate

Dimetyl phenyl phosphate
Diethyl phenyl phosphate

1
2
3 Phenyl phosphate
4
5
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Table 5 Rf values of Dialkyl phosphate
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Compound Rf Values
Dimethyl phosphate 0.42
Rf Diethyl phosphate 0.51
Dipropyl phosphate 0.60
Dibuthyl phosphate 0.66
Adsorbent Kieselgel 60 Fzs4
70 30viv

Solvent Methanol Ether (80 20 v/v)
Detection Molybdenum blue method

Table 6 The recommended conditions for the separation of alkyl phosphate and
alkyl phosphite on TLC.

Compound

Adsorbent

Solvent

Trialkyl (C,~C,) phosphate
Dialkyl (C,~C,) phosphate

Trialkyl (C, ~C,) phosphite

Trialkyl(Cs~Ciz)phosphite

Dialkyl (C,~C,) phosphite

Dialkyl (Cs~ Ci3)phosphite

Kieselgel 60 Fas,

kieselgel 60 Fs,

Kieselgel 60 Fas,
treated 2 % NaOH
Kieselgel 60 Fis,
treated 2 % NaOH and
10 % liquid paraffin

Kieselgel 60 F254
Kieselgel 60 Fys,

treated 10 9 liquid

paraffin

Hexane : Acetone
(70 : 30v/v)
Methanol : Ether
(80 : 20 v/v)
Hexane | Acetone
(95 5v/v)

Methanol: Buthanol
(70: 30 v/v)

Hexane: Acetone:
Ethyl acetate
(60: 20: 20 v/v)

Methanol: Acetone
(90: 10 v/v)
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