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HPLC METHOD FOR THE DETERMINATION 
OF CARBAMIC HERBICIDES IN FORMULATED 

PRODUCTS 

A. Peiia Heras and F. Sinchez Rasero * 
Estacion Experimental del Zaidin 
U. E. de Quimica Analitica Aplicada 

Profesor Albareda, 1 
18008 - Granada, Spain 

ABSTRACT 

A summary o f  five papers for the analysis o f  karbutilate, chlorpropham, 
phenmedipham, triallate arid sulfallate, by reversed-phase HPLC, with internal 
and external standard, in formulated products, is given. 

Actually the metbo6s tor thc ~t.r,ve f i w  mentioned herbicides are consi- 
dered the sme, the usi: o f  extzrnai or internal standard being the only remar 
ka ble di fferenze. 

A suggestion is made about the possibility of using this method for the 
analysis o f  all the carbamic herbicides. 

I NTRODUC 1 I ON 

Carbamic herbicides form a useful dnd wide family o f  pesticides with 
the only common property of being related to the carbamic acid, but presenting 
great differences among themselves not only from the biological but from the 
physico-chemical point o f  view. 

*To whom correspondence is to be addressed. 
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Several methods have been proposed for the analysis of their formulations 
(1-5) according to the distinct chemical nature of every herbicide; neverthe- 
less we thought that a general procedure could be developed with the aid of 
HPLC. To verify our thinking and not to have to work with all the members o f  

this family, five of the most chemically different carbamic herbicides were 
chosen: N-alkyl-carbamates (karbuti late), N-aryl-carbamates (chlorpropham), 
bis-carbamates (phenmedipham), thiocarbamates (triallate) and dithiocarbamates 
(sulfallate). The first one as wettable powder (WP) and the others as emulsi- 
fiable concentrates (EC). 

Two high-performance liquid chromatographic procedures, External and ln- 
ternal standard methods. for the five above mentioned pesticides, have been pg 
blished independently (6 -10 ) .  This paper summarizes all of them. 

EXPERIMENTAL 

Apparatus 

High-performance liquid chromatograph Hewlett-Packard 10848 equipped 
with microprocessor, RP-8 chromatographic column, and Millipore filters a s  
described in a previous paper (0). 

Reagents and chromatographic conditions 

Solvents for preparing the different dilutions in the case of EC or ex- 
traction when analyzing WP, eluents for HPLC, internal standards, concentra- 
tions of external and internal standard solutions, and chromatographic condi- 
tions are shown in Table I .  Injection volume, column temperature, and attenua- 
tion, were always the same: 10 uL, 40 QC and 2*, respectively. 

RESULTS AND DISCUSSION 

The number of analyses for every sample as well as the number of injec- 
tions (chromatographic runs) for every analysis, i n  order to maintain a preci- 
sion lower than 1% ( P  = 0.01), the optimum working space, the retention time, 
and the concentration of active ingredient with s and sr, in the different 
formulated products, by the External standard method, are given in Table 11. 
The same data, by the Internal standard method, as well as the molar absorpti- 
vities at the wavelengths of measurement, are summarized in Table 111. 

The highest point of every optimum working space is at least 30 times 
greater than the respective lowest one, so in all cases there is a wide space 
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o f  working. For phenmedipham and triallate this space is twice greater by the 
Internal than by the External standard method. 

Chromatographic runs are always shorter than 12 min and notably inferior 
in many cases, specially by the External standard method, except for sulfalla- 
te where the internal standard appears before the corresponding herbicide. 

The number of analyses and/or injections can be reduced by using an in- 
ternal standard with all the herbicides, except karbutilate where those num- 
bers are the same in both methods. 

Precision is better by the Internal standard method for phenmedipham 
m a  sulfallate, and the same by both methods for karbutilate, chlorpropham, 
and triallate, sr being always smaller than 1. 

Statistically, there is not any difference between the means, at P = 

0.01, by both methods, except sulfallate where it is significative, probably 
due to the great precision reached. 

The data supplied by this paper, in relation to five o f  the most diffe- 
rent carbamic herbicides, supported by the work of Sparacino and Hines ( 1 1 )  

about the separation of some 30 pure carbamic pesticides, suggest that it is 
possible to use the proposed HP1.C method for the analysis of every carbamic 
herbicide, only with small modifications according to the physico-chemical 
properties of each compound. 
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