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• Std Dcv.: ±O.OO233 % Delnav = 1.59% deviation.

Results

Table 1. Precision of the infrared method
. for livestock Delnav emulsion dips

and sprays

0.1472
0.1457
0.1494
0.1435
0.1450
0.1494
0.1486
0.1472
0.1421
0.1472
0.1443

% Delnav
(from curve)·

0.202
0.200
0.205
0.197
0.199
0.205
0.204
0.202
0.195
0.202
0.198

.a.AcisHfBllll

Delnav

To quantitatively extract Delnav from
livestock emulsion sprays and dips, a "salt­
ing-out" agent must be applied. The effec­
tiveness of combined carbon disulfide extrac­
tion and sodium chloride "salting-out" was
checked by infrared analysis of a second ex­
traction in which 2.00 ml of carbon disulfide
was used on a series of 10 filth-laden dip
samples. No evidence for the presence of
Delnav in the second extracts could be ob­
tained, and the extraction efficiency of the
first extract was assumed to be 100%.

The standard deviation for a series of 11
analyses on a single sample of filthy cattle
dip was ± 1.59% (Table 1).

Figure I-A is a spectrum of Delnav ana­
lytical standard containing 48% trans- and
26% cis-isomer. The accompanying infrared
spectrum (Fig. I-B) of an extremely dirty
Delnav sheep dip emulsion taken through
the above procedure is illustrative of the
method's general freedom from interference.
The characteristic absorption bands are
sharp, well-defined, and free from any intru-

lindane. The average corrections ranged from
0.5763 to 0.5999, respectively, with an inter­
polated value of 0.5881 for the influence of
0.4500% toxaphene upon lindane. It is be­
lieved the spectroscopist may confidently use
this correction within the indicated limits of
lindane-toxaphene concentration.

Determination

Use the same procedure as that for Delnav,
except use 10.00 ml CS, to extract the mixed
insecticide.

chlorinated hydrocarbon insecticide formula­
tions; components must first be isolated by
laborious and time-consuming separation tech­
niques.

A combination of toxaphene and lindane has
been used in aqueous livestock emulsion sprays.
The mixed insecticide is prepared in a ratio
of 4.5 parts toxaphene to 0.2 parts lindane, and
an aqueous spray is commonly used in the
range of about 0.1-0.3% toxaphene plus 0.004­
0.013% lindane, respectively. The following
procedure is intended to cover this range.

Calibration curves for toxaphene (1) and
lindane have been previously prepared. These
same curves, with the corrections given under
Calculation, may be applied to analysis of the
combined insecticides.

Calculation

Read toxaphene content directly from the
calibration curve or calculate it from the slope
of this curve. Multiply the result by 2 to
account for the difference in extraction solvent
used (10.00 ml CS, vs. 5.00 ml CCI,), and cor­
rect for the ratio of the densities of the mixed
insecticide concentrate to the toxaphene con­
centrate. The density ratio varies with the
nature of the emulsifiers and solvents used in
the concentrates, but it is usually in the range
of 1.13 toxaphene-lindane concentrate/1.23 tox­
aphene concentrate.

Obtain lindane concentration from the cali­
bration curve previously prepared, or from a
calibration curve based on the mixed insecti­
cide formulation under consideration. Obtain
lindane concentration derived from the former
curve by correction as follows:

Lindane concentration (w/w%) = aAG87- m em- l

X slope x ratio of extracting solvent X density
ratio X correction factor; where ratio of ex­
tracting solvent = 10.00 ml CS,/15.OO ml CS"
density ratio = specific gravity of mixed in­
secticide concentrate/specific gravity of lindane
concentrate, and correction factor is for influ­
ence of toxaphene upon 687 cm-t absorption
band (approximately 0.59 for the mixed in­
secticide containing 0.4500% toxaphene).

The last correction factor was empirically
determined by comparing the absorptivities of
0.0050-0.0250% lindane alone with 0.1000%
serial concentrations of toxaphene in the range
from 0.2000 to 0.6000% superimposed upon
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