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CONCLUSIONS:
Mobility - Laboratory Volatility

This laboratory volatility study provides supplemental dafta. It cannot be
used to fulfill the data requirement (163-2). These daa were taken from
published articles and were not originally designed t® saftisfy Subdivision
N data requirements. Therefore, it is difficult to drae the conclusions
needed for an environmental fate assessment. However, these data and other
published volatility data submitted (MRID 406736018, #673601C, 40673601D,
40673601E, 40673601F, 40673601G) do indicate the follewimg:

1. Volatility may be a major route of dissipatiem far trifluralin.

2. Trifluralin appears to volatilize (=25 to 60X of applied in 11
days).

3. Data are needed to determine relative rate of dissipatian due to
volatility in relation to other routes of dissigafion.

-6.1-



In the data submitted, the concentration of trifluralin in air and soil was
not determined/analyzed for/or furnished. In addition, the application
rate and material balances could not be confirmed and the concentration of

trifluralin residues in the air could not be related to the concentration
of trifluralin residues in the soil. Furthermore, the study was terminated
before the pattern of decline of the test substance was established.

METHODOLOGY :

An aqueous solution (10 mL) of a "commercial formulation" of tri-
fluralin (concentration and formulation not identified) was sprayed
onto the surface of three soils (Table 1) at a nominal rate of 2.24
kg/ha; the soils were in metal containers (5.6 cm diameter, 4.5 cm
height)./ The moisture content of the soil was adjusted to field

capacity, and the incubation temperature was 40°C. The -treated soil

was placed inside a glass cylindrical chamber with ai; drawn through

~a charcoal filter and then into the chamber at 0.04 m"/hour. The air

was then vented through a florisil column (14 cm x 22 mm). After 3
hours of incubation, the florisil column was removed and rinsed with
methanol. The methanol solution was analyzed by GC with electron
capture detection. Additionally, volatility was intensively measured
from one soil, the Lakeland sand, at soil moisture contents of air

| dry and saturation, and at temperatures of 30° and 50°C. A1l experi-
~ments were conducted in triplicate.

DATA SUMMARY:

Trifluralin (formulation not specified), at 2.24~kgéha, volatilized
from three soils incubated at field capacity and 40°C. For the Lake-
land sand, increasing soil moisture from air dry to field capacity
appears to increase volatility at all temperatures. After 3 hours of
volatilization from the Lakeland sand at 50°C, approximately 4.5% of
the total applied trifluralin volatilized at 0% moisture; 25% and 24%
volatilized from 8% and 12% moistures, respectively (reviewer esti-
mated from Figure 3). -

The reported vapor pressure of trifluralin was 1.1 x 10" mm Hg at
25°C; volatility and air concentrations of trifluralin were not
reported.

COMMENTS:

1.

The registrant did not determine the concentration of trifluralin in
the air. The nominal application rate was not confirmed; all data
were expressed as "% of herbicide lost in 3 hours". The actual air
and zoi] concentrations of trifluralin apparently were not deter-
mined. :
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Soil samples were not analyzed for trifluralin. Therefore, the pat-
tern of decline of trifluralin from the soil could not be measured.
In addition, the application rate was not confirmed and the concen-
" tration of trifluralin in the air could not be related to the amount
of trifluralin in the soil. )

The study was terminated before a pattern of decline could be estab-
lished. There was only one sampling interval, at 3 hours posttreat-
ment, therefore, no half-1ife could be estimated.

,The,testrsubsténce was uncharacterized, other than indicating it was
a "commercial herbicide formulation".

'The efficiency of the florisil trapping solution was not reported.

- The study authors stated that there was no significant difference in~
the volatility of granular trifluralin with increasing soil moisture,
and that more trifluralin was lost from "sprayed" than from granular
applications. Experiments with granular formulations were not des-
cribed in the methodology; therefore, it was not possible to assess
this statement. ‘

This study also included information on two other pesticides, benefin
and nitralin; photodecomposition of the three pesticides was discus-
sed, as well. These portions of the study were not reviewed since
they are not pertinent to Subdivision N guidelines.

This study is one of several published papers included as appendices
to MRID 40673601 (Day, E.W. 1988. Laboratory and field volatility
studies with trifluralin from soil. Laboratory Project ID. EWD8807).
" This document was submitted as an assessment of the potential inhala-
tion hazard of trifluralin to exposed workers. Because this portion
of the document contains summary data only and is not pertinent to
Subdivision N guidelines, it was not reviewed; only the published
papers in the appendices have been reviewed.

" EFGWB prefers that [14C]residues in samples be separated by chromato-

- graphic methods (such as TLC, HPLC, and GC) solvent systems of diffe-

rent polarity, and that specific compounds isolated by chromatography
be jdentified using a confirmatory method such as MS in addition to
comparison to the R, of reference standards.

In this study aliquots of the extracts were analyzed by GC only.
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STUDY AUTHOR(S) 'S RESULTS AND/OR CONCLUSIONS

(INCIUDING PERTINENT TABLES AND FIGURES)
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Resy.1s axp Discussion
Setanliny Ircteasing the ol meitture frem air Crvness
10 field capaons incredsed the volouhizauon duting 3 3 he
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“

. $OIL MOISTURE (%)

Figure | Tufloralin and benefin votaulity fiom Lateland sand 3t
C wid o as wafl ed by il and [ormo-

faton.

potiod of the sprayed wnfluralin from approsimately 2 10
6 at 3 sov temperature of 30 C (Figure 1} lIncreaune
<ot moisture bevond field eapacily 1o saturavion furiher
increaced the volalizatien of rifluratin. Thete was no
agnificant increase in volatility of eranufar tfluralin or
of esther formulation of benchin wuh increasing sod mois-
tute lovel (Figure 1). The commercial granular {ormula-
uon of wnfluralin had 3 velaulity pattern similar to that of
benefin, but there was nignificantly rmore tnfluralin vela-
ulized {rom a spraycd application 3t saturation than benefin
(Figure 1). Granular formulat.ons of chlorpropham (iso-
propyl m-chlorocarbanilate) (10) ard dichlobenil (2.6-
dichiorobenzonitrile) (11) reduced vapor losses compared
to spray applications. whereas granuiar formulations of
EPTC (S-cthyl dipromithiocarbamate) (4) and propham
(isopropyt carbanilate) (10) resuited in similiar vapor losses.

The volaulity of trifluralin and berefin at 3 soil wm-
perature of 40 C was greater than that which cccurred at
30 C (Figures § and 2). Tafluralin volauhiy from <
sprayed formulation was two to thres Lmvs Toester at field
capacity or saturation than either 3 spray of ganalal
formulatnn of benefin of the granular formuistien of i
fluralin. Velatility of wifluralin and bencfin, enhur 25 3
sprayed o pranular fermulation. increased ugnils atly
3t 40 C ax the moistuse content of the soll 3y increased
fiom air dryness 10 field capscuy but Jid not iaz.e3it
sienificantly Trom ficld capacuy 1o saturavon (Figure 2
The vapos loss ol wndurain from a me:al sutfazy V3%
spprazimaicly twice the solanfity of benciin (Tatle b}
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PAROCHETT! AND HEIN : VOLATILITY AND PHOTODECOMPOSITION

S MERSICIDE LOST 1y IHA 1°7%)
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Tizse 2 Teifturalin and tenefin volaulity (com Lakelard ssnd
a3 C ol temperasuze 21 nff R

Me 2 The effect of formulation on the volatility of wifluealin
ind henefin from & merat surlace in 3 b 2t 40 C and 0.04 m'/hr

Pescens herbicide Tomd
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beorra 116 27
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3 ~ranular formulation did not reduce trifluralin or bene-
203 {rom 2 metal surface.

*

Al 3 <0il temperature of S0 C the volatility of triflur.

3t field eapacity and saturation was again statistically
Peater than henefi

n tFigure 3). The vapor lass of tniflus-

tAMalier ) hr was approximately 25 for wfluralin 3nd

1y

« for benefin.
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Figure J. Teifluralin and benefin volatility {rom Lakeland somd
at 50 C ol P s infl by wd

Trifluralin as a spray application was
twice as volatile 3s benefin from soils at field Xy of
saturation at all soil temperatures studied. increasing the
soil temperature resulted in an increase of vapor Joss of
trifluralin and benefin. Similar results have becn repocted
for trifluralin (12), dichlobenit (11), chlorpropham and
propham (10).

Increasing soil moisture from air dryness w ficld ca-
pacity consistently tesulted in an increase ia trifleratin
volauility 3t all soil temperatures swudied. A ‘simiar in-
crease for benefin occurred at 3 3oil temperatwre of 40
and 50 C. Generally, increasing soil moistave beyond
field capacity did not increase volatility of trilusakin or
benefin. Speculstion that moisture interferes widh Wiep-
tion of velatile herbicides has been previously 3@eanced
4, 10, 11) and seems to fit this model. .

No loss of nitralin was detected under any of she con-
ditions studied. The gas chromatographic techmigue em-
ploved had a3 detection limit of 0.023 ng for-aierziia.
Empirically, nitralin was expected to be less volatiic.than
benefin and trifluratin because the vapor presserc tam He
3t 25 10 30 ©) of nitralin (1.0 % 10-9 is-lower. than
that of benefin (389 x 10-%) and wifluratid (i34 X
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10-7) (13). It has heen reporied (3, 7) that murafin is
not volatile from o1l .
The volaulny of a sprayed formulation of trifluralin and
benefin (rom three dillerent sails at fieid c3pacHy was 3l
studied at 40 C soil temperatures (Figure 4). The volatil-
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CATION (RCHANGS CAPACITT (meq/100q sty

_r-gun ¢ Trifluralia and denefin solatility from three <ails 2t

field corscuy v influenced by cation esthange. capacits  The
thiee tous were Lakeland <and (29 meq 100 ¢ nl coild Hapess-
fosn loam (137 meq1U0 g of saui, and Sharkev clay (46 4
™meq 100 g of sou).

ity of trifturalin decreascd as the caticn exchange eapacity
of the soil increased. Staustically only the vapor loss of
toflueatin from Lakeland sand waw dillcrent from that of
Sharkey clay. The loss of trifluralin was greater than bene-
Gn at each cation exchange level.

Pl tedeconiposition. The photodecompasition of triflur-
alin, benefin, and nitralin were studied by analyring the
residual amcunt of herbicide remaining on scil following
light exposure. The amount of trifluralin or benefin re-

_maining following 24 hr of expocure to light as bioassayed

w3t not significantly lower than s corresponding check
heid in the dark or from the zero ume esposute; the
zero-time bioassay indicated approximately 12 ppm of in-
furadlin ot henefin in the soil (Figures § and 6). There was 3
trend downward in the amount of herbicide temaining
when exposed (o light, hut this was not statistically differ-
ent fiom the corresponding dark check.

There was no loss of activity of nitralin when exposed
to light for 72 hr. Nitralin that was <prayed and binas-
sayed immediately was appeoximately 12 ppm and was
not_stausuically dilferent from any of the data prescated
i Figure 7. .

Volauhzation of tfluralin and benefin appears 1n be 3
miore important means of dissipation from soil than photo.
chemical degradation. A direction comparisen cn mor by
made hetween the ralaulity studies conducted for 3 he
and phatedecompoutien dudics conducted for 24 ang
72 he. Wishin the sams cxpeyre pencd, ibicte is uo g
472
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Figute 3 The amount of trifluralin temaining on Laleland sand
sod swurface -alter 23 of 72 hr of evposure to darkness and
light tuitrasiolen) at 76 C. Columns having the same fetters are
Aot statinially different at the 3% Jevel of probatuity accordiog
1o Duncae’s muluple range test.

nificant diflerence between dark and light radiated sam-
ples covered with quarw for trifluralin. benefin. or nitra-

lin. Loss of wifluralin and benefin occurred when com: |

pared to the zero time sample in the photodecompesition
studics. but this loss must be atiributed 10 vapor loss from
the edee of ihe quartz glass cover. microbial breskdown.

-

or chemical decompocition. Trifluraiin has been reported

“to photodecompose when radisted on glass surfaces (5.

12). in organic solvents (8. 9), or as 3 vapor (7) Al
hough photod. position of trifluralin on 3 cry, un-
covered soil surface has heen reported. the rate of 1nflur-
alin disupation when radiaicd on soit was greatly “reguced
when compared 1o radiated trifluralin on glass ¢14). In
the present study. there was no positive evidemee ol

|

photodecomposition of rifluratin, beredan, or mitralin .

when radisted on the soil surfsce. Tne sol being an
uncven <urface provides protection and aheratien of ¢

tect tadiation thus greatly minimizing mastodecomposic
tion.
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