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ORGANOCHLORINE PESTICIDES IN THE ATMOSPHERE

By On. D, C. ABBOTT, R. B, HARRISON, }, O’G. TATTGN
and Dr ). THOMSON

Laboratory of the Governament Chemist, Cornwall House, Stamford Streat, London, $.E.1

Tue probloms introduced by the pollution of our atmo-
apherio onvironmoent have boon concerned largely with
those pollutants thu offects and presenco’of which are
readily demonstiratod, for oxamplo, smeg, sulphur dioxide,
sooty matorials and dusts. More recently, attontion has
boon directed to the polynuclear hydrocarbons!-?, al-
though thoir presonco in nir is by no moans sololy of
modorn origin.

Reoont publications have given avidence for the prosence
of somo organochlorine pesticides in rainwaterés. It
has boon suggostod® that tho minuto traces found aroso
from tho ‘serubbing’ action of tho falling rain on the air
through which it passod, in o manner analogous to the
colloetion of tlio inorgnnic constituonts of rainwators.
Tho presont work deseribics the experiments which have
boen oarriod out o nscorbain tho oxtent to which theso
organochlorine compoynds aro prosont in tho atmosphore,

Posticidal compounds may entor tho atmosphoric
environment in sovoral ways and in various physica)
slates. Direct drift from spraying operations will con-
tribute particulato or globular mattor at concontrations
which aro likely to vary invorsaly us the distaneo from tho
sito of applieation, such offocts Loing mainty local but
poesibly appreciable in extent. It has been ghown?et
that several orgsnochlorine insocticides volatilize from
troated soile, thus adding a slow, long-term eontribution.
Effiuonts and vapours from industrinl processes, such as
pesticide menufucture or motlh-proofing of garments,
muay slso contribute, whilo further quantitios may accrue
from tho use of domestic acrosol insucticides and thermal
vaporizers, and thio dust from treated clothing and earpets.

Wheatley and Hardmon® examined rainwator for tracos
of pesticides in order to try to nccount for reaidues found
in goil from wntreatod plots of land. The amounts which
they found woro insufficient to account for more than a
vory smipll proportion of the pesticides proseat in such
g0il. Although the concentration of these compounds in
air je lower by & factor in tho rango of 10-100 thon that
in rainwator, the vastly groater volumes of air may rondor
this contribution of greater significancoe. As woll as thoe
normal, congtantly changing contnet betweon air and soii,
tho mass of air in surface soil may altor by up to 5 por

“eent owing to diurnnl varintions in tomperaturo. Pesti.
cides may thus be absorbed by tho soil acting as 2 gas-
salid chromatographic ‘colunmn’ as well as by direct swface
adrorption mechanisma, Assuming s tendency to equili-
brium, treated soile will lose pesticides while untreated
plots will gain them.

Preliminary oxperiments to illustrato the presence of
perticides in sir wero carriod out by using a smnjl portablo
constant-rate air-sampler which was used to suck air
through a hoxane trap. Although this method gave a
total enmple of only nbout 180 1, of nir per powor-ennister.
gas-liguid chromategraphy showed the prosence of traces
of BHC, DDT, DDE, TDE and dioldrin in saunples taken
in contrnl London and its suburbs. Dicldrin alono was
obsorved in a sample token in Norfolk, while Aberystwyih
air gave no detoctable amounts of pesticide at this snmple
size. It was clonr from these preliminary obsorvations
that an analyticnl problem oxisted and that larger sampies
would bo required before reliahle data could be obtained.
Accordingly, an oleotrically opornted vacuum pump
capablo of drawing 15 1. of air por min for long poriods of
time wan brought into use. At this rate of flow hexane

was too volatilo, but dimethylformamidoe proved to be o
suitable, non-volatile extractant, Examination of the
soparato contents of a seguential train of four solvent
traps showed that noarly all tho pesticido contont was
retained in the first vossel. Attempts have also been made
to ascertain whether tho Posticides prosont woro in the
vapour state or in association with thoe particulato matter
of the air. Interposing bactoriological membrane filters
(poro size 0:22 u) botwoon the air inlet and tho solvent
trap showod thet variable proportions of tho pesticides
woro retainod on the filter, Tho amount retained, however,
tondod to rcach an equilibrium value, indicating that the
compounds woro volatilizing again from the filler inte the
air stroam. Similar offoets have boen observed with somo
polynucloar hydrocarbonu®. Thus, although tho use of
mombrane fillers offors o simple qualitativo tost for
pesticidos in air, quantitative rosults ean only be oblained
by solvent serubbing proceduros.

._soLveny |

FRONT
&

— o
oDE [——" opE l
pbr pD1

a-BHe {4 & o
B o 4
HEPTALHLOR el
EPOXIDE »-BHC B £
E X
1 & DIELDAIN
2-BHC
. . . . «  x DRIGIN

Fla. 1. Thin-nyer chromatopinte

Metropolitan air wns smmpled by suction at about
15 1/min through 100 ml. of dimothylormamide con-
tained in a Drochsel bottlo fittod with a coarse sinter ot
the inlet to tho solvent to ensure adequate diffusion.
Digporsion of tho solvent in 500 inl. of 5 per cont sodium
sulphato solution followed by hexano oxtraction yiclded
n clean solution which, after ovaporation to small bulk,
was applied to a 230 p siliea-gel chromatoplato. This
was doveloped with hexeno : acotons, 88 + 1, for 3i min
and approprinte fractionr cluted with hoxane!® for exnmi-
nation by gns-liquid chromatography on both silicons and
‘Apiczon’ columns with electron.capture detection!),

Fig. 1 shows tho positions on tho thin-layer plate of
tho more imporlant organochlorine porticides and indi.
catog the arens containing the residues which wero re-
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" moved for examination. Figs. 2—4 illustrate gas-chromato-

graph tracos obtained from some of theso areas; poaks
corresponding to known posticidal matorials aro markod—
tho othor peaks hnvo not boeon positivoly idontifled os yet.
The appoaranco of & poak at tho appropriato retontion
timo on two chromatographic columns of differing polarity
on injooting the eluate from the chromatoplato ares of
oorroot Rr value for tho compound concorned has boon
takon as ovidenco of tho idontity of tho compounds.
Tablo ! lsts the quontitios of posticidos found on oxami-
nation of 8,000 ). of air taken on tho roof of Cornwall
House in Auguast, 1965, Tho presence of alpha-BHC,
gamuna-BHO, dieldrin (HEOD), pp'-DDE, »p’-TDE and
2p"-DDT was confirmed as already doscribed ; substantial
agreoment betwesn quantitative results on both columns
confirmed the absenoce of any a{)preoiablo amount of
intorfering non-pesticidal materiel of similar retention
time, :

Ted e, ), ORGANOORLORINE PRSTIOIDES FOUND IN LONDON AR

Rp range of motniration found (parta
Compound  chiumAtogiace ares 100 wTnl oo pabamd St

roph;
() Billeono 5351{ ‘(){7‘) 'Aplezon L'

Alpha-BHC 0-87-0-48 1 1
Oatama-BIC 0-£7-030 3 n
Diclarin (MROD) 017-0-28 18 21
Pp"DDE 0-55-0-B4 ‘ 7
#7-DDT O-B4004 3 3
9P -IDE 9:37-048 s 8

Billca-gel shromatoplate developed with hexane : aostone, 80+ 1.

Sllicont oolumu: 1:2 per cent allloone E.801 plus 012 OP r ooni ‘Eplkote
1001'183 ;g%lanl::d Chromosord &' (70-80 melhjpn 158° C; nitrogen carrier
0, y .

*Apiseon’ column: 8 vont "Aplozon L' plus 0-3 per eent ‘Eplkote 1001°
on ‘Colite 545 uoo-nf?:'nm at :88° C; nifrogen en‘:'ler grs, 100 mi.min

Ghrent oare must be taken in the interprotation of the
%«s-liquid ohromatograms obtained from air semples.

von aftor the thin-layor soparetion process used, each
fraction from the plate contained sevoral peaks of un.
idontifiod matorials showing electron-capturing propertics,
Bomo of the short-rotention time peaks (Fig. 3) corre-
sponding to section 2 of tho chromatoplate (Rr 0-54-0-66)
have boen tentatively identified as the polymuclcar

Fig 2, Gasliquid ot togram from
ohromatoplate

lon 1 of the thin-layer

hydrocarbons eccnaphthylene (Rp 0-57), anthracenn
(0-67), fluorenthono (0~57) and fluorone (0:70). Rotention
timoa on both columns confirmod theso identitive; ther
subutancer aro known to bo among tho polynuclunr
hydrovnrbon ingrodivnts of atmoxphorie duatud1s,

Tho throe poaks of longest rctention times obtaincd
from soction } of tho chromatoplate (Fig. 2) would secm
t0 rosult from compounds the bohaviour of which on the
plato and on cach column is idontical with that shown by
the eompounds giving the first threo of a serfes of unidenti-
fiod peaks ofton found in chromatograms of oxtracts from

L~

Fig. 8. Gas-liquid chromotogram from sectlon 2 of the ihiz.layer
chromatoplate

-
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Fig. 4. Onrs-liguid chromatogram from seotion & of the thim-layer
chromatoplate
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the tissue and eggs of soms predatory birds, Their con.
centrations relative to each other in these two samplo
souroes are also clossly similer. Total ohlorine determina-
tions on avian tissue samples have indicatod that theas
compounds oontain ohlorine, and bevause they are only
found in samples containing approciable residues they are
pydobably breakdown products of organochlorine pesti.
ocidos,

The evidonce presented here and from rainwater
examination* indioates the general occurrence in the
atmoaphere of minute traces of somo of tho persistont
organochlorino posticidos. Such compounds have also
boon found in samplos of nir takon during the spraying
soason in Ameorican poach-orchard districts!’. Tho
ooncontrations of those rosiduecs are so low that it is
necossary t0 work almoat at the limit of sensitivity of tho
detection systems at presont in use. For this reason,
scrupulous caro is necessary in order t0 avoid contemina.-
tion at each manipulative stago, from the initial apparatus
properation to Yho final injection on to the gas chromato-
graph. Blank exporiments must be performed at each

stoge and on all materials usod. Particular care is required -

to oxolude laboratory dust, for it is found that it is
frequently a oarrier of interforing olootron-capturing
matoerials,

Although ths levels concerned ere extremely low, these
indiontions of the prosence in air of organochlorine
postioides oall for further and more dotailed investigation.

Confirmation of tho identity of thesv rosidues by other
meothods such as infra-red spectroacopy or mase spoctro-
metry would also be desirable, slthough far larger samples
would be roquired in order to obtain sufficiont material
in & suitably pure state. It would also be of interost to
comapare tho levels found in London with thoso found in
other parts of the country; scasonal variation and eor-
relation with other indices of atmosphorie pollution
would also be worth investigation. In these ways it may

"be possible to obtain some indication as to whether tho

posticides derive from within the shores of the British
Islos or from further aficld.
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