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SUMMARY 

The behaviour of a number of pesticides and related compounds has been studied 
by thin-layer chromatography (TLC) on Florisil in five different solvents. As Florisil is 
used as a cleanup prior to final analysis of pesticide residues, an attempt has been 
made to relate the behaviour of these compounds on Plorisil TLC to their elution 
volume on a Florisil column. From the XJP values obtained by TLC it could be seen 
which solvents would be required to elute the compounds from a Florisil column. 

INTRODUCTION 

The use of column chromatography as a cleanup m.ethod in residue analysis is of 
considerable interest to the pesticide chemist, Because of its high selectivity Florisi11-7 
(registered trade mark of Floridin Co,) is one of the most extensively used adsorhents 
for this type of analysis. 

As Florisil TLC has basically the same physical properties as the Florisil used 
for cleanup it seemed that the XI;~ values of pesticides on Florisil TLC in a number of 
solvents could be used to indicate which solvent to use in a residue cleanup procedure 
on a Florisil column, A fairly extensive range of pesticides was selected. The polarities 
of the pesticides &osen range from the chlorinated hydrocarbons with no functional 
groups to compounds with phenolic and amino groups which are more strongly held on 
the Fiorisil, 

Sn~s~ has used a Florisil column to separate pesticides into different groups for 
subsequent determination by gas chromatography. Our aim was rather to find a 
solvent which would allow cleanup of a particular pesticide whose behaviour on 
Florisil was not known. 

ESFERlMBNTAL 

Thin-layer chromatogra$daic $dates. Glass plates, 20 x 20 cm, were spread with 
a slurry of Florisil (20.0 g Florisil TLC + 52 ml cold distilled water for five plates) to 
a thickness of 0.~5 mm. After air drying the plates were stored in an atmosphere of 
40 y0 relative humidity at 25 O. 
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j’ Clzrovmtografdzic cohmns. Chromatographic columns used were of 2.0 cm 1;D. 
incorporating sintered glass plugs and Teflon stopcocks. ., 

Solvents. Five solvent systems were used throughout the investigation. These 
were hexane (b.p. 62-68 “), diethyl ‘ether-hexane (6 : 94, v/v), diethyl ether-hexan e 
(IS 35, V/V), toluene and acetone-toluene (I : g, v/v). Laboratory reagent grade sol- 
vents were used in each case: 

Pesticides. Many compounds were used in the pure state; others were technical 
grade material. In these cases the largest spot formed was taken as the compound of 
interest. In the case of chlordane a number of spots was recorded. 

Tlzi&ayer ckronaatogra$l~y adsorbent. Florisil TLC (Floridin Co., 2 Gateway 
Centre, Pittsburgh 22, Pa., U,S.A,). 

Colti~z~z clzromatogra$hy adsorbegzt. Florisil 60-80 mesh, 660” factory treated 
(Floridin Co., 2 Gateway Centre, Pittsburgh 22, Pa., U.S.A.). 

Ckromoge&c reagents, (I) Silver nitrate reagent prepared according to M~TCWELL~. 
(2) 4-(p-Nitrobenzyl)-pyridine reagent according to WATT@. (3) Iodine vapour. 

Tlziwlayer chromatography. The compounds being investigated were prepared 
for spotting by dissolving z rng of each compound in 2 ml of acetone. Five microlitres 
of these solutions were spotted 2.5 cm from the bottom of the plate. 

To ensure constant working conditions, trifluralin, p-phenylazoani1in.e and N,N- 
dimethyl-p-phenylazoaniline were used as markers. In the hexane system trifluralin 
alone was used, since the dyes remained at the origin. 

After spotting, the plates were again stored in an atmosphere of 40 y0 relative 
humidity at 25” for a minimum of 24 h. Equilibration of plates at constant relative 
humidity before use was found necessary as changes in atmospheric humidity pro- 
duced variable RF values, particularly with low polarity solvents. 

Saturation of the solvent tanks was ensured by lining the walls with filter paper 
and allowing the solvent to stand in the chamber overnight before use. A portion of 
the adsorbent zg cm from the sample origin was scraped off and the solvent run to 
this line using the overrunning technique of DALLAS lo. Similar portions of adsorbent 
were scraped off on both sides of the plates to minirnise edge effect. Development 
time ranged. from 15 to 20 min, depending on the solvent system used. After develop- 
ment the plates were air dried. 

Halogem. The method used was similar to that of HAMILTON~~. After air drying, 
the plates were exposed to unfiltered ultraviolet radiation from a medium pressure 
mercury arc (300 W) for 30 min. The plates were then sprayed with the silver nitrate 
chromogenic reagent and further exposed under the ultraviolet light for I min, after 
which the halogenated (bromine and chlorine) compounds appeared asdark brown spots. 

Orgn7zo$kos@zntes. The method followed was that of WATT@. The:plates were 
sprayed with a solution of 2 o/0 4-(p-nitrobenzyl)-pyridine in redistilled: acetone and, 
after evaporation of the acetone, placed in an oven at x-10' for.5 min.. While still warm 
the plates were sprayed, lightly with a solution of 2 y0 tetraethylenepentamine in 
redistilled acetone until spot,s appeared. All organophosphates appeared; as blue spots 
except diazinon, which gave a red colour. 
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TABLE I 

Rp VALUES ( X I-00) OF PESTICIDES AND RELATED COMPOUNDS USLNG VARIOUS SOLVENT SYSTBMS 

Samj!de Common name 
No. 

Nexane DieGyZ Diethyl Xoluene Abetone- 
ether- ‘ether- toluene 
hexane ltexane (r:9, v/u) 
(6 : 94, v/v> (15 : 85, v/v) 

. I Wexachlorobcnzcnc 
2 Aldrin 
3 Chlorclane 

i 

9 
IO 

II 

12 

I3 
‘4 
15 
16 

I7 
IS 

I9 
20 

21 

22 

23 
24 
25 
2G 

27 
28 

29 
30 
31 
32 
33 

34 

;z 

37 
38 
39 
40 
41 
42 
43 
4.4 
45 
46 

4: 

49 
50 
51 

DDE 
Isobenzan 
I-Chloro-2, z-bis(4-chloro- 

phenyl)ethylene 
g$&tozeno 

a-BIIC 
y-BI-rC 
TDE 
Trifluralin 
Pentachlorophenyl acetate 
Benfluralin 
Bromophos-ethyl 
Dichlofenthion 
Dursban@ 
Fenoprop butyl 
4,4’-Dichlorobenzophcnone 
Endrin 
Dieldrin 
Ethion 
Dicofol ’ 
Fenoprop methyl 
2,4,5-T n-butyl 
Dinocap 
24, g-T isobutyl 
2,4,5-T isopropyl , 
Tetradifon 
Bromoxynil octanoate 
2,4,5-T. G-propyl 
Nitrofen 
N,N-Dimcthyl-$-phenyl- 

azoaniline 
2,4,5-T ethyl 
2,4-D sec.-butyl 
Parathion 
2,4-D isobutyl 
Dicloran 
2,4-D rt-butyl 
2,.4-D isopropyl 
2,4,5-T methyl 
2,4-D ethyl 
Phenothia.zine 
2,4-Dichlorophenol 
6-BHC 
Dia2inon 
2,4-D methyl 

’ 2,4,5-T butoxyethyl 
: a-Naphthol ,’ 

3,4-Dichloroaniline 
Mercaptodimethur 

z: 
52s 45, 
3732% 20 
.5= 
48 

48 
43 
40 
35 
26 

24 
19 
I9 
12 

13 
7 
3 
3 
2 

9 
7 
2 

4 
4 
2 

0 

0 

0 

2 

0 

0 

2 

0 

0 

0 

4 
0 
2 
0 
0 
I 
0 
I 
4. 
4 
2 
0 
0 

.2 
* 4 

0 

76 

z;, 48, 22 

80 90 
90 

Z# 64,57 90 

90 
90 
90 

69 80 S7 88 
71 7s 90 90 

69 
GS 

SS 
61 

SI 

$6 

ii; 

57 
57 

;: 

47 

;z 

2% 32 
34 
31 
30 

$j: 

30 
2s 

27 
26 

78 
82 

67 
68 
Gr. 

63 
76 
65 
74 
64 
65 
6.5 
60 

5s 

;3’ 

54s 

50 
50 

;: 

;z 

45 
43 

58 

S7 
S7 
S5 
86 

S.3 
88 
so 

S3 
Q 

;i 

77 

a: 

5: 

2; 
62 

561 

52 
53 
65 
57 
49 
75 

89 
S9 
88 
86 
87 
86 
88 
87 
90 
84 
89 
89 
87 
87 
85 
85 
89 
87 
84 
86 
8s 
87 
87 
S7 
56 
87 
Eg 

26 
25 
23 
23 
21 
21 
20 
T9 
18 
=7 
IC 
18 
I4 
=4 
13 
IT 
II 

4= 
41 

“;;: 

39 
25 

;zi 

33 
,3I 
2s 

27 
28 

2s 

21 

23 
23 
13 
22 

42 
43 
51 
51 
43 
45 

;i 

43 
43 
65 
37 
so 

30 
32 
2G 

29 
42 
23 

84 
SG 
83 
85 
8G 

s;2 
84 
82 
82 

75 , 

58:: 
.S4 

s; 
63 
84. 
65 
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TABLE I (co~liwed) 

Saw#ie Cozrimon name * Nexalie Diethyl Di &I# Tolu&~ Acetonb- 
No. elker- ether- lobucne 

Jtexane J&exam (I:9 v/v)* 
(6 : 94, v/v) (rs : 85. v/v> 

52 
53 
54 
55 
56 
57 
5s 
59 
GO 

Gl 

62 

03 
64 
65 
G6 
67 
08 
69 

5: 
72 
73 

;4 
76 

:a 

b: 

81 
82 
83 
84 
85 
86 
87 
88 
89 
go 

Dioxathion 3 
Malathion 2 

2,4-D butoxycthyl 0 

Folpct 0 

+Phenylazoanilinc 0 

Trichlorophenol 2 

Captm 0 

Linuron 0 

Dithianon 0 

Imiclnn@ 0 

Cnrbaryl 0 

AnMxyne I 

2,4-Dichlorophcnoxyethanol o 
I’rop,?zi nc? 0 

Aziaphos-ethyl 0 

Azinphos-methyl 0 

Atrazinc 0 

Thiram 0 

Dazomet 0 

Simazinc 0 

~yolane@ 0 

4-Nitrophcnol 1 
Crotoxyphos 0 

Demcton-methyl 0 

Diuron 0 

Bromacil 0 

Monurori 0 

Fluomcturon 
1, r-Bis-(4-hyclroxyphenyl)- ,” 

z,z,z-trichloroethanc 0 

Methomyl 0 
Fenuron 0 

Hclloxon, 0 

Coumaphos 0 

Dimcthoate 0 

Thiabcnclazole 0 

Wnrfarin cl 
Trichlorfon 0 

Pentachlorophenol 0 

Ainitrole 0 

8 
5 
4 
0 

4 

3 
0 

2 

0 

0 

(11) 1 

4 
2 

0 

0 

0 

2 

2 

0 

0 

2 

3 
0 

0 

0 

0 

0 

0 

17 
14 
13 
12 

IO 

4 
6 
5 
0 

($14 

; 
4 
2 
4 
5 
I 

0 

3 
4 
0 

I 

0 

0 

0 

2 

32 
,22 

I4 
27 
24 
I3 
I3 
II 

13 

;300) 1;. 
IO 

‘8 . 
6 
5 
4 

: 
’ 8 

I 

.: 
0 

3 
0 

0 

0 

3 

86 

z”, 
80 
68 
86 

70: 
81 

f&j 53 
59 

Z 

60 
4 5 
45 
43 
4 * 
35 
41 
39 
41 
41 
35 
33 

0 0 0 26 

0 0 6 25 
0 0 3 25 
0 0 0 25 
0 5 6 1 4 
0 0 2 I’ / 
0 0 0 II 

0 0 0 II 

0 0 0 i’ 
0 0 0 7 
0 0 0 0 

MisceZZa~zeozcs. Compounds other than halogenated pesticicles and organophos- 
phates were” detected with iodine vapour. When using this method, the plate’s were 
left in a chamber of iodine vapour until spots appeared and marked imtiedjately,after 
removal. . 

Before the Rp values were calculated, all markers,were’ compare+ to ensure 
mjnimum variation among plates: Plates were discarded if the RF values of the mark& 
dyes exceeded &- 0.02 of an RF unit from th& averAge, ,Relative ‘RF values were. d&l.- 
lated with respect to ‘a particular marker and then converted ,to true 33~ v,zlues based. 
on’ the average position of the marker. The compounds,were then tabulated’ in order 
of increasjlig polarity. The polarity order‘ was’cletermined by firstly hqnsidering the’Rp- 
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values of the compounds in hexane. These RF values were then listed in decreasing 
order to a level of approximately 0.1. From this point the polarity was determined by 
the & values in diethyl ether-hexane (6 : 94, v/v) to approximately the same level and 
the process repeated with all solvents. 

Before use, the Florisil was heated at 130” for 24 11. Florisil was then packed dry 
into the,column to a height of 18 cm from the sintered glass plug. A I cm, layer of 
anhydrous sodium sulphate was placed above the dry Plorisil. 

One hundred millilitres of hexane were added to the column and the flow stopped 
wizen the solvent reached the sodium sulphate level. 

Several compounds were selected, of varying polarity, and transferred to the 
column with a small volume of hot hexane. These compounds were then eluted using 
200 ml of each of the five solvents in the following order: hexane, diethyl ether- 
hexane (6 : 94, v/v), diethyl ether-hexane (IS : 85, v/v), toluene and acetone-toluene 
(x:9, v/v). 

Fractions of 25 ml were collected on an automatic fraction collector so that all 
cluting solvents were recovered. 

After concentration, each 25 ml fraction was spotted on silica gel thin-layer 
plates (6.25 mm) for identification. The detection procedure used on silica gel was 
identical to that used for Florisil. The order in which compounds were eluted was thus 
able to be determined. 

DISCUSSLOX 

The range of compounds studied included insecticides, acaricides, fungicides, 
herbicides and some possible decomposition products. Also included were some 
derivatives, e.g. pentachlorophenyl acetate, since in some cases it is useful to carry out 
cleanup after the derivatives have been formed. 

Because of its lower toxicity, toluene was used rather than benzene. Halogenated 
solvents such as chloroform were not used, as possible decomposition products on the 
alkaline column could interfere if compounds were to be further analysed by gas 
chromatography using the electron capture detection system. 

As stated in the experimental procedure, Table I lists the compounds studied in 
a type of polarity series starting with the compounds with no functional’group to 
those compounds with polar functional groups. It is important to note that the series 
in Table I is not necessarily a true polarity series as Florisil, because of its basic proper- 
ty, would tend to hold compounds of,an acidic nature more strongly. 

From Fig. I it can be seen that .using the solvent systems specified, the com- 
pounds should be eluted from the Florisil column in the same order as they are listed 
in Tab1.e 1. Fig: I also shows in which solvent the compounds are eluted. 

Table I, can thus be roughly sub-divi.ded showing ,which compounds will be 
eluted in thedifferent solvent ‘systems; It-is, however, important to note that such a 
sub-division of,Table I should not be taken as exact: for all conditions, because dif- 
ferent batch&of Florisil have been shown to vary,in activation12J3. ‘. 

,I ‘, Comp,o’unds ,having an,& value greater than approximately 0.4 in a particular 
:solvent,,,on l?lorisil lrLC will’be eluted by that solvent on th.e Florisil column. For 

J.. CJwoma~o.g., ,3g. (xgcg), 1S6-I g.+ 
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Wexane 

I 
IA 

zi 2 4 6 

Dle Wyl Diethyl 
ether - hcxane 
(6-94 v/v) 

ether-hexane 
(15 - 85 v/v) 

LE 
161 

I 

3 10 12 14 16 18 20 2; 
Fract 

- 
Toluene 

- 
Acetone- 
toluenc Acetone 

(I - 9 v/v; 

IMI 

IN 

I lol Lz J 

K 

11 k 1 L&L-l 

1pI 

I Q 

24 26 28 30 32 34 36 38 40 42 44 46 48 5( 
n number 

Fig. I. Elution of pesticides from a Florisil column. 25 ml fractions are collectcil on an automatic 
fraction collector rrom qn 18.0 cm (2.0 cm I.D.) column. (A) DDE; (B) DD’l’; (C) y-BHC; (D) tri- 
fluralin: (E) bromophos-ethyl; (I?) 4,4.‘-dichlorobcn~ophenone: (G) clielclrin;‘(H) fcnoprop methyl; 
(Z) 2,4-D butyl; (J) 2,4-D methyl; (I<) 2,4-D ethyl: (L) z,4,5-T methyl; (M) 2,4-D butoxyefhyl; (N) 
z,4, g-T butoxyethyl; (0) bromacil; (I?) cliuron ; (Q) mbnuron ; (R) trichlorfon. 

: 

example, if a compound has an RF value greater than 0.4 in hexane it will be ,eluted 
by hexane on the column. Compounds with an RF value less than 0.4 in hexane but 
with a value greater than 0.4 in diethyl ether-hexane (6: 94, v/v) will be eluted by 
diethyl ether-hexane (6 : 94, v/v) when the column has been previously washed with 
200 ml of hexane. y-BIkIC, for example, has an RL;~ value of 0.26 in hexane and 0.51 in 

diethyl ether-hexane (6: 94, v/v) ‘and is eluted by diethyl ether-hexane (6 : 94, v/v) 
from the column. Compounds with RF valu&close to 0.4 will be eluted on the overlap 
between two different solvents, e.g. dieldrin .with an RF value of 0.39’ in’ diethyl 
ether-hexane (6: 94, v/v) is eluted over the interface between diethyl ether-hexane 
(6: 94, v/v) and dietliyl ether-hexane (IS :Ss, ‘v/v). As toluene is only slightly more 
polar than diet&y1 ether-hexane (IS : 85, v/v) only a small number of compounds: are 
eluted by this solvent. Those compounds with an RF value of less than 0~4 in acetone- 
toluene (I:g,v/v) e , ,g. methomyl (o.z~), can be removed by flushing the column tiith 
acetone. 

Since the atitivation of Plorisil TLC is different from that of the Florisil used 
in cleanup, the relationship between the, Rj value of 0.4 and the retention volume is 
purely .empirical, based on experimental results. 

Because qnly 200 ml of, each solvent were used in the column chromatography 
procedure, a compound eluted on the. interface between two solvent systems, e.g. 
DDT could be fully eluted by continuing with the less polar solvent. 

When studying pesticides’ of’ reasonably ,,high polarity e.g. 2,4-D butyl ester, 
it is necessary only to use. a solvent which. will elute this compound, e,g. toluene, 
providin’g; other pesticides,of lotier polarity are not present to the extent that they 
will interfere with the final fqdysis, : 

,Tablo II lists all the compounds studied,in alphabetical order of common name 
showing both common and chemical nbmenclature. The common names used. are ,. 
either IS0 names or proh;osed IS0 names. Where these do not occur, trade names 
have been used e.g. Cyolane@ and Imidan @‘. The names haloxon, phenothiazine and. 

J. Chromntog.; 39 (1969) =SG-;rgq. 
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TABLE II 

Conl~j!Joacnd Systematic name 
No. 

Aldrin 

Ametryne 

Amitrole 
Atrazine 
Azinphos-ethyl 

Azinphos-methyl 

Benfluralin 
kJ3HC 
y-BHC 
8-l3HC 

Bromacil 
Bromophos-ethyl 
Bromoxynil octanoate 
Captan 

14 
9 

IO 

45 
so 

77 
15 
30 
58 

Carbaryl 62 
Chlordane 3 

Coumaphbs 

Crotdxyphos 

Cyolane@ 
2,4-D methyl 
2,4-D ethyl 
2,4-D isopropyl 
2,.$-D wbutyl 
2,4-D,isobutyl 
2,4-D see.-butyl 
2,4-D butbxyethyl 
Dazomet 
DDE 
DDT 
Demeton-methyl 
Demcton-O-methyl 
Demeton-S-methyl 
Diaeinon 

Dichlofenthion 

Diclortin 
Dicofol 
Dieldrin 

I6 

50 
19 

g 
38 
23 
21 

Dimcthoate .. 85 

2 

67 

6 
84 

74 

477’ 
42 
40 
39 
37 
35 

j: 
4 
8 

75 

46 

33 

1,2,3,4,10,1o-~Iexacl~loro-r,4,4a,5,8,8a-he~ahydro-oxo- 
1,,4-e1zdo-5,8-dimethanonaphtkalenc 

2-R/Iethylmercapto-4-etl~ylan~ino-6-isopropylamino- 
X,3,5-triazinc 

3-Amino-I,2,4-triazole 
2-Cl~loro-~~-ethylanzino-6-isopropylami~~o-r,3,5-triaaine 
Diethyl S-(3,4-dihyclro-4.-oxobenzo[d]-(1.2,3)-triazin- 

3-ylmethyl) phosphorotkiolothionnte 
Dimethyl S-(3,4-dihydro-q-oxobenzo[d]-(1,2,3) triazin- 

3-ylmethyl) phosphorothiolothionntc 
N-Butyl-N-ethyl-a,ac,a-triAuoro-2.G-dinitro-p-toluidine 
cc-Hexachlorocyclohexane 
y-Hexacl~lorocyclol~exanc 
&Hexachlorocyclohexanc 
1,1-Bis-(4-hydroxyphenyl)-2,2,2-tricl~loro~t;l~ane 
g-Bgomo-3-sec.-butyl-6-methyluracil 
4-Bromo-2,5-diclilorophcnyl diethyl phosphorothionate 
2, G-Di bromo-4-cyanophcnyl octanoate 
N-Trichloromethylmcrcapto-4-cyclohexcne- I, 2- 

dicarboxyimide 
N-Methyl- I -naphthyl carbamatc 
~,2,4.5,6,7,8,8-Octachloro-2,3,3n,4,7,7a-l~exahydro~ _ 

4,7-methanoindenc and related compounds 
I-Chloro-2,i-bis-(4-chlorophenyl)-ethylene 
3-Cl~loro-4-methyl-2-o~o-2I~-I-bcnzopn-7-yl dicthyl 

phosphorothionate 
a-Methylbenzyl 3-(dimcthoxyphospl~inyloxy)-cis- 

crotonatc 
2-Dicthoxypliospliinothioylimino-r,~-dithiolaIle 
Methyl 2,4-dichlorophcnoxyacetate 
Ethyl 2,4-dichlorophcnoxyacetate 
Isopropyl 2,4-dichlorophenoxyacetate 
vz-Butyl2,4-clichlor,ophcnoxyacetate 
Isobutyl2,4-dichlorophenoxyacetatc 
sec.-Butyl z,4-clichlorophenoxyacetate 
Butdxyethyl2,4-dichlorophenoxyacetatc 
~etrahydro-3,5-dim~t~iyl-zW-1,3,5-tl~iadia2ine-2-t~iione 
2,2-Bis-(4-chlorophenyl)-1, I-dichloroethylene 
.2,2-Bis-(4.~chlorophenyl)-I, I,I-trichloroethane 
Mixture of demoton-O-methyl and dcmeton-S-methyl 
Dimethyl 2-ethylthiocthyl phosphorothionate 
Dimethyl S-(2-ethylthioethyl) phosphorothiolnte 
Diethyl 2-isopropyl-4-methyl-G-pyrimidinyl phosphoro- 

thionatc 
Diethyl2,4-clichloropl~enyl phosphorothionate 
3,4-Dichloroaniline 
4.,4’-Dichlorobcnzophenone 
2,4-Dichlqrophenol 
2,4-Dichlorophenoxycthanol 
2,6-Dichloro-q-nit;roaniline. 
I,I-Bis-(4-chlorophenyl)-2,2,2-trichloroethanol 
1,2,3,4.1o,1o-Me~achloro-6,7~epo~y,~,4,4a,5,6,7,8,8~- 

octahydro-cxo-~‘,4-L~do-g,8-climethanonaphthalene 
Dimethyl ‘S-(N-methylca~bamoylmethyl) phosphoro- 

thiolothionate 
N,N-Dimcthyl-+phenylazoanilike 

. L 

J.‘Ch~~onzatog., 39 (1969) r86-rgq 
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TABLB II (conlinucd) 

Cyzmon name Compound Systematic ‘same 
NO. 

Dinocep Crotonate esters of 2,4-clinitro-G-(octyl)-phenol ancl 2,6- 
clinitro-4- (octyl)-phenol 

Dioxathion 52 z,j-+Dioxanedithiol-S,S’-bis-(diethyl phosphorothiolo- 

Dithianon 60 
Diuron 76 
Dursban@ I7 
Enclrin 20 

Ethion 

Fenoprop methyl 
Fcnoprop butyl 
Fenuron 
Fluomcturon 
Folpct 
Haloson 

EIexacl~lorobenzcnc 
Imiclan@ 

Isobenzan 5 

Linuron 
Malathion 

59 
53 

Mcrcaptoclimethur 
Methomyl 
Monuron 

Nitrofen 

Parathion 
Pentachlorophenol 
Pentachlorophenyl ac 
P1xmotl~iazinc 

Propazi.ne 
Quintozcnc 
Simazine 
2, + 5-T methyl 
2,4,5-T ethyl 
2,4,5-T w-propyl 
2,+ 5-T isopropyl 
2,4,5-T vt-butyl 
2,4,5-T isobutyl 
2, &j-T butoxyethyl 
TDE 
Tetraclifon 
Thiabenclazole 
Thiram 
Trichlorfon 

Trichlorophenol 
Trifluralin 
V srfarin 

ZG 

22 

:: 
78 
49 
32 

,‘z 
39 

etstc I3 
43 
56 
65 

7: 
41 
34 
31 
2s 

25 

a: 
II 

z 
69 
88 

57 

g 

thionate) ‘, 
1,4-Dihyclro-z,3-dinitrilo-1,4-dithia-anthraquinone 
N’- (3,4-Dichlorophenyl) -N, N-climethylurea 
Diethyl3,5,6-trichloro-2-pyriclyl phosphorothionate 
1,2,3,~,1o,1o-~Iexachloro~~,~-e~o~y-~,~4,4~,5,~,~,8,~a- 

octahvclro-exo- I, d-exe-.5,8-dimethanonaDtllalene 
Tetraethyl S,S’-methyl&~-bis-(phosphoro%hiolo- 

thionate) 
Methyl z-(2, 4,5-trichlorophenoxy)-propionate 
w-Butyl2-(2,4,5Ltrichlorophenoxy)-propionate 
N’-Phenvl-N.N-climcthvlurea 
N’-(3-Trikuo~omethylphenyl)-N,N-clirncthylurca 
N-Trichloromethylthiophthalimiclc 
Bis-(z-chlorocthyl) 3-chloro-4-methylcoumarin-T-y1 

phosphate 
I-Iexaclilorobenze,ne 
Diincthyl S-phthalimiclometh’yl phosphorothiolo- 

tliionatc 
1,3,4,5,6,7,8,8-0ctach~~ro-1,3,3a,4,7,~a-h~xaliydrp~~~~- 

mothano-isobeniofuran 
N-(3,4-Dichloropl~cnyl)-N’~~etl~qxy-N’-m~tliylurcs 
Dimcthyl S-[I,?-cli(ethoxycarbonyl)-ethyl] phosphoro- 

thiolothionate 
4-(&Iethylthio)-3,5-xylyl mcthylcarbamate 
S-Methyl-N-[(methylcarbamoyl)-oxy] thioacetimiclate 
N’-(4-Chloropl~enyl)N,N_dimcthylurea 
a-Naphthol 
2, q-Dichlorophenyl4-nitrophenyl ether 
4.-Nitrophenol 
Diethyl4-nitrophenyl phosphorothionatc 
l?cntachloroplzenol 
Pcntachlorophenyl acetate 
Dibanzo-r,e_thiazine 
$-Phenylazoaniline 
z-Cl~loro-‘~,B-bis-t,isopropylamino)-1,3,5-triazine 
Pentachloronitrobenzene 
z-Chloro-.},6-bis-(ethylamino)-1,3,5-triazine 
Methyl 2,4,5-trichlorophenoxyacetate 
Ethyl 2,4,5-trichlorophenoxyacetate 
wPropy1 2,+ 5-trichlorophenoxyacetatc 
Isopropyl z,4,5-trichlorophenoxyacetate 
+t-Butyl2,4.5-trichlorophenoxyacctate 
Isobutyl2,4,5-trichlorophenoxyacetate 
Butoxyetliyl 2.4,5-tricliloroplienoxyacetate 
2,2-Bis-(4-cl~lorophenyl)-1,r-clicl~loroetlx1nc 
2.4,5,4’-Tctrachlorocliphcnyl sulphone 
2,4-Thiazolyl-bonzimiclazolc 
TetramcthylthiuraYn clisulphiclc 
O,O-Dimethyl (I-hyclroxy-z.z,2-trichloroethyl)- 

phosphonate 
2,4,6-Trichlorophenol 
N,N-Di-(~~-propyl)-2,G-dinitro-~~-trifluoromctliylaniline 
3-(cwketonylbcnzyl) -4-hyclroxycoumarin 

J, Clrrotnatog., 39 (1969) x86-194 



194 D. J. HAMJLTON,B. ti. SIMPSON 

thiabendazole are British Veterinary Codex common names. Where there is no corn-. 
mon name for a compound, the systematic name is used in, the alphabetical listing. The, 
numbering system incorporated ensures that any single compound may be rapidly 
found by consulting Table II for the compound and then Table I for its properties. 

Several compounds, e.g. carbaryl and dicofol, were found to decompose slightly 
under the mildly alkaline conditions of Florisil. Carbaryl decomposed to give a- 
naphthol and dicofol to give 4,4’-dichlorobenzophenone. These decomposition products. 
have been included in the study. Other compounds such as the chlorinated pesticides 
captan and ,folpet were also found to decompose slightly, and, after development on, 
Florisil TLC plates, free chloride ion was found at the sample origin. It was observed 
that as the Florisil TLC,plates were equilibrated for 24 h after spotting of compounds,’ 
the decomposition obtained was far greater than if the plates were developed immedi- 
ately after spotting. Behaviour of these compounds should be taken into consider- 
ation before carrying out quantitative’analysis using Florisil in the cleanup procedure, 
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