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SYNOPSIS

A method for removing deposits of wettable-powder insecticides
from sprayed surfaces without scraping away part of the surface
itself is described. This method has given very satisfactory results in
laboratory tests on different surfaces, but so far no field trials have
been carried out.

Chemical determinations of residues of insecticides on walls have often
been made during field trials. They are intended to show the actual dosage
applied and to indicate any reduction in dosage at varying intervals of time
after spraying. The initial dosage can be determined from analysis of
deposits on sample papers, which can be removed and extracted, but
determinations of residual action must be made on samples of the deposit
from the walls themselves.

On non-porous surfaces such as metal or glass it is possible to collect
a sample by wiping carefully with a swab of cotton wool. Porous surfaces,
however, present a greater problem, particularly if they are made of sun-
dried brick or mud. Brushing simply abrades the deposit and the wall
surface. A substantial proportion of the sample which should be collected
drifts away as airborne material. The alternative method is to scrape away
superficial material from the wall to a depth of about half a millimetre to
several millimetres and to estimate the insecticide in this sample. This
procedure, which has been used often, has one major disadvantage: it is
not known how much of the insecticide recovered was actually lying on the
outside of the wall. Obviously, the thinner the layer removed the greater
the likelihood that the insecticide was on the outside, but even under ideal
conditions, using laboratory-prepared mud surfaces, it is not possible to
remove a layer less than about 0.1 mm in thickness. In the field, with
roughly prepared walls of coarse texture, the thickness is likely to be more
than 0.5 mm.3 Insecticides recovered from such surface layers may not
be available to insects for two reasons. First, ifthe wall has a rough surface,
part of the insecticide will be lying in inaccessible depressions. Secondly,
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if the wall substance is one on which sorption occurs, practically all the
insecticide from a sample layer could be in the sorbed condition and again
inaccessible.

There is a need, therefore, for a method of sampling which will quanti-
tatively remove any external deposit, but will leave behind any insecticide
which lies in surface depressions and will not remove any of the wall itself
together with sorbed insecticide. The procedure described here involves
the pressing of pieces of transparent adhesive tape (Sellotape) on to the wall.
When these are removed, they bear the deposit of insecticide powder and
very little of the wall, even when the latter is composed of easily abraded
dried mud. Any loose granules of mud adhere to the tape, but their weight
is negligible compared with the weight usually required for a scraped
sample.

Method

The sample surfaces consisted of one square foot (about 900 cm2)
pieces of glass, unpainted plywood, and shallow bricks of Uganda mud.
They were treated with a 75% DDT wettable powder from a small hand-
sprayer. The pieces of adhesive tape used measured 2 inches x 2 inches
(5 cm x 5 cm) and were cut from a 2-inch wide roll of Sellotape. In the
field it is always necessary to sample at several points on a sprayed wall to
get a reasonably average figure for the dosage. It is suggested that this
could be done with six pieces of tape, each of four square inches (about
-25 cm2). The total area sampled would be 24 square inches (about 150 cm2)
or one sixth of a square foot, and a dosage of 100 mg per square foot
(1 g per m2) would yield about 16 mg of insecticide-a quantity suitable
for estimation without too-refined analytical methods.

Six pieces of tape were pressed firmly on each of the sprayed surfaces
and the backs of each rubbed with a small rounded piece of wood to ensure
adequate contact. The six pieces from one surface were then peeled off and
placed together in a 250-ml glass-stoppered flask. The insecticide was then
removed by shaking with 20 ml of cold acetone for 30 seconds. The acetone
was filtered through paper into a 150-ml flask, and the extraction was
repeated with three further quantities of acetone. The collected acetone
washings were evaporated down to a volume of about 2 ml, and the content
of DDT was determined by the labile chlorine method. Chlorides were
measured by Volhard titration, although it was confirmed that potentio-
metric titration could also be used.

5 ml of a 2% solution of potassium hydroxide in 95 % ethanol were
added to the 2 ml of acetone solution left after evaporation of the solvent.
The mixture was refluxed for 20 minutes and, after cooling, acidified with
1 ml of a 1: 1 mixture of concentrated nitric acid and water, if the Volhard
method was followed, or with 2 ml of 2N acetic acid, if potentiometric
titration was used. The solution was further diluted with 20 ml of distilled
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water. Acidification and dilution threw out of solution the polymeric
material extracted from the tape along with the insecticide. After standing
for ten minutes, with occasional shaking, the solution was filtered through
a Whatman No. 1 filter-paper. The filtrate was opalescent, but contained
no substance which interfered with the analysis. After washing the filter
with small portions of distilled water, the chloride in the combined filtrate
was determined either by the Volhard method, using 0.02N potassium
thiocyanate,l or by potentiometric titration with O.01N silver nitrate.2

The tape was much less sticky after it had been used to remove a deposit
than before, but care was taken that the surfaces of the pieces in each
extraction flask were not stuck closely together. This was conveniently
done by rolling each piece into a cylinder and dropping it separately into
the flask.

Results

1. It was first ascertained that the extract from 24 square inches of
tape did not yield a blank titration which differed from the reagent blank.
Next, known quantities of DDT were added to 24 square inches of tape in
the extraction flasks. The recoveries of DDT are shown in table I.

TABLE I. RECOVERIES OF ADDED p,p'-DDT

| pp'-DDT added (-~~~90 mg per sq9uare foot) (180 mg per square foot)|

p,p'-DDT recovered (mg) . 14.6 14.6 14.7 29.1 28.9 29.1

These recoveries are considered to be adequate, as such an error in
field sampling is insignificant.

2. The different surfaces-glass, wood, and mud-were sprayed with
wettable powder and the first samples taken a few hours afterwards. Any
deposit not removed by the tape was removed separately by wiping (glass
and wood) or scraping (mud). The recovery figures in table II are in mg of
DDT per square foot.

TABLE II. EFFICIENCY OF REMOVAL OF DEPOSITS BY TAPE
FROM DIFFERENT SURFACES

Amount removed
Surface by tape Amount remaining Percentage

(mg per square foot) (mg per square foot) efficiency

Glass 67.2 1.8 97.4

Wood 52.8 1.8 96.8

Mud 66.6 3.0 95.7

361



F. BARLOW

Again these efficiencies seem adequate because our main interest is in
knowing approximately what percentage of the insecticide is available as a

surface deposit. The mud blocks were very smooth, and evidently very
little of the insecticide was lying in depressions of the surface. On rougher
surfaces, such as would be encountered in the field, the efficiency of recovery
would be lower, but the figure obtained would be a more valuable indica-
tion of surface deposit than the total recovery from scrapings. Samples
from each of the blocks were also taken after 6 and 14 days. Table III
shows how on inactive glass and wood the deposit remained constant,
whereas on Uganda mud the surface deposit decreased rapidly as sorption
proceeded.

TABLE IlIl. RECOVERY OF DDT, IN mg PER SQUARE FOOT,
BY TAPE METHOD AT DIFFERENT TIMES AFTER SPRAYING

Time Surface
after spraying

(days) mud glass wood

0 66.6 67.2 52.8

6 14.5 59.4

14 4.8 73.2 63.2

In the experiments just described, the dosages obtained with the hand-
sprayer were low compared with those often used in the field. Therefore,
another mud block was sprayed with a much higher dosage of the same
wettable powder and sampled at 7 and 14 days.

The results in table IV demonstrate that the tape can efficiently remove

even high dosages of insecticides.
Fig. 1 shows part of the mud block to which one piece of tape was

applied and removed soon after spraying. From table IV it can also be
seen how rapidly the surface deposit decreases on the active mud. The

TABLE IV. RECOVERY OF DDT, IN mg PER SQUARE FOOT,
FROM A MUD SURFACE AT. DIFFERENT TIMES AFTER SPRAYING

Time
after spraying

(days)
Dosage removed

by tape Residue Percentage
efficiency

1
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FIG 1. PART OF MUD BLOCK TO WHICH SQUARE OF TAPE WAS APPLIED
AND REMOVED SOON AFTER SPRAYING

percentage efficiency could not be determined at 7 and 14 days, because
removal of some of the mud itself by scraping would involve recovery
of the sorbed insecticide.

Conclusions

Adhesive tape can be used for removal of insecticide from a variety of
surfaces. Its use gives a measure of the superficial deposit which is more
informative and reliable than those given by the methods of sampling used
hitherto. However, the method has been tried only in the laboratory so
far, and whether it has any practical application will depend upon trials in
the field.

RIESUMJ2

L'auteur propose une nouvelle methode pour determiner la quantite de DDT residuel
sur les parois absorbant fortement l'insecticide.

Sur les surfaces non poreuses, il est ais6 de r6colter le d6p6t, en frottant la surface au
moyen d'un tampon d'ouate. S'il s'agit de surfaces poreuses, en particulier des parois de
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boue sechee, il est difficile de prelever une couche assez mince pour que I'analyse donne
la quantite exacte d'insecticide active sur l'insecte.

I1 fallait donc trouver une methode de prelevement qui permit de recueillir quantita-
tivement le dep6t de la surface, sans entrainer l'insecticide accumule dans les pores des
materiaux de construction (dans lesquels l'insecte ne penetre pratiquement jamais) ni des
quantit6s appr6ciables de ces materiaux eux-memes. L'auteur decrit une methode qui
consiste it appliquer sur la paroi des fragments de ruban adhesif (type Sellotape), de
dimensions d6terminees. Lorsqu'on retire le ruban, le depot d'insecticide y adhere, ainsi
que parfois des impuret6s, dont le poids est negligeable compare a celui du mat6riel
entraine par grattage, lorsqu'on recourt a cette methode-la pour le prelevement. Le
ruban adhesif, apres avoir ete retire de la paroi, est place dans un flacon d'Erlenmeyer.
L'insecticide est dissous par l'acetone, et la teneur en DDT determinee par la methode
du chlore libre - les chlorures 6tant titres par la methode de Volhard ou au moyen du
potentiometre.

Dans les experiences de laboratoire, le pourcentage d'efficacite de cette methode -
pourcentage de substance recup6ree par rapport a la quantite pulv6risee- etait de 97,4%
sur le verre, 96,8% sur le bois et 95,7% sur la boue sechee. Cette methode a permis de se
rendre compte de I'absorption considerable du DDT par les parois de boue: de 264 mg
de DDT pulverises par unit6 de surface, il ne restait 14 jours apres que 35,2 mg.

Cette methode, qui a donne d'excellents resultats au laboratoire, n'a pas encore ete
mise a 1'epreuve sur le terrain.
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