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Note 

A multi-residue extraction procedure for the gas chromatographic determi- 
nation of the herbicides dichlobenil, dinitramine, triallate and trifluralin in 
soils 

ALLAN E_ SMITH 

Analytica! procedures for the simultaneous estraction and s-as chronwto- 
graphic determination of residue combinations of several insecticides in soils are 
\vell estrtblisl~ed’-Y. Although procedures for the multi-residue estmction of herbicides 
front soils for sus chromatographic analvsis have been reported, these methods are 
mainly for the assay of herbicides belonging to specific groups. such as the tri:wines-*.3 
or urez?‘. 

In Saskatchewan_ the carry-over of some soil-based herbicide residues from 
one growing season to the nest has been reported:. The procedure to be described 
here was developed for the routine estrxtion and ys chromatographic estimation 
of four SLICK persistent chetnicals in soils. either alone or in combination. 

The composition and physical characteristics of the soils used in these studies 
are sho\vn in Table I. 

T-ABLE I 

CHARXCTEKISTICS OF SOILS 
. 

Soil CkI> Sib Surtd 
i ” ,, .J I “,*) ! -,, I 

. 
Jamaon sandy loan1 6 9 S5 

Regina heavy clay 69 ‘6 5 
~Melfort silty clay 20 x 3’ 

3 2 
-!_I! 

11.7 

The following technical-grade herbicides were used in these studies: dichlo- 
benil (2.6-dichlorobenzonitrile), dinitrarnine (N,N-diethyl-tr,cr,ft-triftuoro-3_5dini- 
trotoluene-2,4diamine). triallate (S-2,3,3-trichloroaliyl diisopropylthiocarbamate) 



10-l NOTES 

and trifluralin (~t,n.rr-trifluoro-2.6-dinitro-N.N-diprop~i-/~-toll~idine)_ A combined 
stock solution was prepared containins 50 !te of ettch herbicide per milliliter of 
methanol_ 

A portion (20 or 200 !cl) of the mixed herbicide soIution was added to each 
of several 20-g samples of the sieved air-dried soils in screw-capped glass bottles 
(capacity 70 ml)_ Thus. the soils were fortified with 1 or 10 11~ oT each individual 
herbicide.to sive a soil concentration of 0.05 or 0.5 ppm. After misin_e to ensure 
distribution of the chemicals throughout the soil samples, the bottles containing the 
fortified soils Lvere capped and frozen at --5- for 8 Lveeks. after lvhich four replicate 
sampies for each soil type and herbicide concentration were estracted and analysed. 

Each fortified soil sample (20 9) was placed in a IOO-ml beaker together with 
60 ml of acetonitrile-water (9: 1) and estracted for 2 min using a Sonic Dismembrator 
(Artek Systems Corp.. Farmingdale, N-Y__ U_S.A.) at masimum power. After 
settiing. 30 ml of the acetonitrile solution. corresponding to IO g of soil_ \vere added 
to I50 ml of d&tilted water plus 20 ml of saturated aqueous sodium sulphate 

solution_ and the mixture W;LS shaken twice with B-ml portions ofwhcxane. Follo\v- 
ing extraction_ the aqueous phase \vas discarded. the combined n-hesanc Iayers \vcrc 
dried over anhydrous sodium sulphate, and 3 or 4--ftl aliquots \vere ewmincd by 
gas chromatography_ 

A Hewlett-Packrtrd 5713 A gas chromato~raph equipped \vith means for on- 
column injection and 2 nickel electron-capture detector (operated at 300 ) was userl. 

The@ass column (I .5 m 1-c 6.0 mm 0-D.) WLIS packed with lo:!;; of OV-I on Chromo- 
sorb G-HP (80- IO0 mesh). and the carrier gns was argon containing 5 3.. of methaW 
at a flow-rate of 40 ml/min. With a column temperature of 190. the retention times 
for dichlobenil, tritluralin, dinitramine and triall:~te were O-95_ 1.YS. 4.5 and 5.0 min, 
respectively. 

Chromtitographic standards were prepared by addine 20 or X0 !‘I of the 
mixed herbicide solution to IO0 ml ofrr-hesane. to sive solutions containing 0.01 or 
0.10 ng of the four chemicals per ycI_ The concentrations of the various herbicides 
present in the samples were calculated by compatin, cx the sample peak heights with 
those of the appropriate standard. 

RESULTS AND DISCUSSlOX 

Typical gas chromatograms obtained from the standard solution containing 
O-01 ng!id of each herbicide_ and from Jameson sandy loam fortiticd at the level of 
0.05 ppm, indicated (see Fig. I) that the 10% OV-I column gn\-c ii good resolurion 

of the individual herbicides; although resolution between dinitramine and triallate 

was not complete_ adequate quantitative measurements could be made. Recoveries 
of the four herbicides from treated soils (see Table II) \vere all greater than 90:;. and 
reproducibility was excellent. Separate experiments sho\ved that no interfering sub- 
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statxxs \vere dctccted in tms of the untrsated soils. even at the high xttenuations 
required tbr the analysis of the louver concentrations of herbicides in the soils. 

The soil samples were frozen t-or S \vecks hrfors analysis, as it is the practice 
in this kthot-atory to air-dry Geld soils containing herbicide residues to constant weight 
at room tcnqxr;tturtz and then to store them at --5’ \vhilr awaiting estraction and 
analysis_ 

A misttm (2:l) of henzme and isopropxwl has been used for the estraction 
dichlahcnils_ trirdlate~ and tritiuralin I” lioni soils. For dinitrmnine, this solvent mis- 
tim gave rwovcriss of less than 50 1’: fMil1 ttll three soil types. Acetonitrile-writer (9: 1) 

TABLE !I 

RECOVERY OF DICHLOBENIL_ TRIFLtJRALIN. DINITRAMINE AND TRIALLATE 
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was tinal1~ selected 
Table II). 

The proposed 

as extracting solvent with excellent results (see Fig. 1 and 

procedure For the recovery of triallate at the level of 0.5 ppm 
from_ the th-ee soils was comnared with lnetha& r_l$no, benzene and_ is~pg-opatl~!” 0~ _--L__ _____ r-- -- 
trimeth_vlpentane and isopropanol” as extractants. The last two solvent systems gave 
recoveries of Iess than 60% from dry soils. However, recoveries were almost 100 “i;;. 
and thus comparable to those obtained by using aqueous acetonitrile, when the soils 
\vere moistened to the xvilting point and equilibrated overnight before extraction- 
Thus. an advantage to using acetonitrile 2s extracting solvent is that samples con- 
tninmg triallate do not have to be moistened with Lvater before estraction12_ 

With the present procedure_ residues of dichlobenil, dinitramine. trialktte and 
trifluralin (singly. or in the presence of each other) can be detected in a variety of 
soils simply. rapidly and accurately at levels do\vn to 0.05 ppm. The herbicide recov- 
eries obtained (see Table II) are also comparable to: or better than_ those attained 
bv usin*= methodsS-‘” -N’ z outlined for their individual anal_vses. 
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