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CONCLUSIONS: v
Mobility - Laboratory Volatility

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

1. Volatility may be a major route of dissipation for trifluralin.

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

3. Data are needed to determine relative rate of dissipation due t
volatility in relation to other routes of dissipation. .
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In this study the concentration of trifluralin in air and soil was not
determined or analyzed for or furnished. Therefore, 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. In addition, the pattern of decline
of the test substance coulld not be established.

THODOLOGY : ,
~ Laboratory volatility

In order to measure vapor density without soil, technical grade
trifiuralin (purity of 99.5%) dissolved in hexane was added to silica
sand with an atomizer (4 g trifluralin:1100 g sand). The hexane was
allowed to evaporate and the treated sand was placed in a glass
column. Dry nitrogen gas was passed through the trifluralin-treated
sand at 3.5 mL/min and through a hexane trapping solution "until
sufficient trifluralin had been trapped...for analysis". The hexane
solution was analyzed by GLC with electron capture detection.

‘To measure the effects of trifluralin concentration and moisture
content on vapor density, autoclaved silt loam soil (Gila; 18.4% clay
and 0.58% organic matter, not further characterized) was treated with
trifluralin (technical grade; purity 99.5%) at 2.5-80 ug/g. After
the hexane evaporated, the soil moisture was adjusted with water (for
water content <6%) or ice (for water contents >6%). The method used
to determine the vapor density was not reported. '

To determine the effects of organic matter on volatilization, the
vapor density of trifluralin was measured in clay soil (Imperial; 68%
clay, 0.20% organic matter, not further characterized), Gila silt
loam soil, and sandy loam soil (Kentwood; 10.0% clay, 1.62% organic

matter, not further characterized). The soil moisture was adjusted
to 19% water content and the trifluralin (technical grade; purity
99.5%) concentration was 10.0 ug/g. Columns of soil were prepared
and allowed to equilibrate to varying moisture contents for 24 hours
prior to vapor density measurements. The method used to determine
the vapor density was not reported. The moisture and trifluralin
content of soils were measured at the beginning and end of each
series of vapor density measurements (method not reported).

To study the volatilization of trifluralin incorporated into the
soil, trifluralin (technical grade; purity 99.5%) in hexane was added
to autoclaved silt loam soil (Gila) at 10 ug/g. The.soil was placed
in a column (10 cm length, 4.78 cm id). Nitrogen gas was passed over
the surface of soil columns at 809 mL/min; the atmosphere in the
headspace was replaced approximately every 3 seconds. The water
content of the soil in the columns was 30.5%, the nitrogen gas was
adjusted from 100% relative humidity at the start of the study to 0%
at the termination. The nitrogen was vented through a hexane or
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ethylene glycol trapping solution. The experiment was conducted for
up to 48 days. The method used to determine the vapor density was
not reported. '

To study the volatilization of trifluralin from the surface of the
soil, trifluralin (technical grade; purity 99.5%) in hexane was added

~ to the surface of columns of autoclaved silt loam soil (Gila) at 1, 2

and 10 kg/ha. ' Columns for surface application volatility testing
were wetted from the bottom to 30.5% moisture content. The 2 kg/ha
rate was also used to measure volatility at 50 and 100% relative
humidity. The method used to determine the vapor density was not
reported. . ' :

DATA SUMMARY:

Trifluralin (technical grade; purity 99.5%) dissolved in hexane, and
incorporated into columns of autoclaved silt loam soil at 10 ug/g,

~ volatilized slowly (half-life not calculated). Total loss for the

first 24 hours was 0.0517 kg/ha (0.36% of total applied); total loss
for 48 days was 0.342 kg/ha (2.45% of applied). Volatilization was
greater at lower relative humidities. When trifluralin was applied
to an air dry surface without incorporation, volatilization during
the first hour was 0.0014 kg/ha; when application was to a wet
surface, losses were 0.142 and 0.153 kg/ha; when the dry soil was

wetted from the bottom, volatile loss was 1.97 kg/ha/day. When 1 and

2 kg/ha of trifluralin were applied to moist surface soils, the

entire application was volatilized within 24 hours.

In sand, the vapor density of trifluralin (technical grade; purity
99.5%) at 4 g trifluralin:1100 g sand was 0.889 ug/L at 20 C, and
was 19.94 qg/L at 40 C. The yapor pressure increased from

0.485 x 10 mm to 11.59 x 107" mm (Table 1). :

COMMENTS:

1.

"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 identified 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 GLC only or
or not furnished. The analytical method did not measure the concen-
tration of trifluralin in the carrier gas. Trifluralin was trapped,
and the flux was measured as losses per acre.. S

SoillsampIes were not analyzed for trifluralin; therefore, the pat-

tern of decline of trifluralin from the soil could not be measured,
the application rate was not confirmed, and the concentration of
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trifluralin in the air could not be related to the amount of tri-
fluralin in the soil. :

}Haterial balance data were not iné1uded.

The ﬁethods description was inadequate; for example, the incubation
conditions and temperature were not reported.

The preséntatibn of the data was not clear enough to permit an accu-
rate assessment. : ‘

Soils used in this study were not completely characteriied.
The efficiencies of the trapping solutj9n§ were not reported. .

The study author stated that the 10 ug/g application rate used in the

incorporation study was equivalent to 14 kg/ha.

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
inhalation 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. ‘
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RESULTS AND [ASCLUSSION

Vapor {Jensity mmd Descrption 1setherms for Triflu-
ralin. The vaper deasty and spparent sapnr preseute of
influralin 81 three femperatutes are thown in Table 1
The apparent sapea prescuts wae hinearh related to teme
perature by the egnalion fog P = 13000 - 64T with
3H. theat of vapeaazationd = 23 ucal.mel Protat of ol
(19671 reporteed thal the vaper prescure of trifluralin was:
199 3 10 ¢ e g2 29 5° The data in Table ] can he used
10 caleuiate wapes pressuses 3t cther femperatuies en-
cmntered under Giedd concitirns

The elirst af enme ntration on v apar deacityof tnflural-
i an Gila abs basom at 6 and 197 vl water content a1 o
1 shown in Figaoe 1 Ne difterenrec in tnflurshin concen-
trations or sené warter confentt sere measurahle Setween
the wart and end ol 8 seriee of vapor dencaty rune How.
svee. the tofluralvea concentratinrs and sl mater c mients
were ehghtis trweg shan the planred arphication rates he-

. esute of luswes digeane the atomizer tprav apphication. The
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Toble 1. Vapor Nensity and Apparent Vepor Pressure
of Trifluralin at Different Temperatures

Vapor density, Vapor pressure,”
Temp, °C

ng’l. mm % 10
20 0.089 1 0.016 0.435 2 0.009
39 . 4.29 2 0.09 2,421 0.0
40 19.94 20.30 1:.99 £ 0.17

o Colenlated from  sapue dencily (d) wth the equation
£ o JIRT M), where P s the sapor pressure. R is the moler gas
conctant. T is Ihe absolute 1empersture, and A is the reolecular
seM. .
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Pigure 1. V300t denutly of tnifwalin 2 reisted to concentrato
n Gia sl 1oam 8t 6 and 19°% sod waler contents and J0°. The
25tensh NG SIES ¥ADO! density Of Irstivr 3l wthout sod.

data reported here ore based on the trifluralin concentrs-
tiens and soil water contents messured rather than the
amounts supposedly applied. Vapor density increesed 1a0-
idlv en trifluralin concentration increesed, and st 157
water a satursted vepor densily equs! to that of trifluralin
without s0il was reached at spprosimetely 13 ug/g. Fora
saturated vapor ot 6% water, the projected trifluraiin con-
centration needed was spproximstely 95 /g Obvisusiy,
the volatit v of triflurslin would be greater ot 19'% than at
6% sonl water content. For example, ot 10 sg/g the vaper
density is. 50% greater ot 19% then at 6% soil water con-
tent. .
Figure 2 shows the effect of 8 wider range of soil water
eentents on trifluralin vapor density st two triflurelin con-
centrations. Vopor density nar merkedly reduced in the
dner snil at both trifluratin soil concentrations (8.4 and 72
s2:8). but the vapor density began to decresse at o higher
soil water percentage ot 8.4 than st 72 sg/g. When the sorl
aater content reached 6%. the vapor density st botls tri-
fiutalin concentrations was significantly veduced. Air
drying the Gils silt lnam o approzimetely 2% water con-
tent reduced the vapor density 10 extremely low values.
For example, st snil triflurelin cuncentrations of 2.1-2%
#2ig. the veper density in awrdry so0il tanged oniy from
036 to 0 RS g/l Al 19% soil sater cuntent, 7 snfiuralin
wapor denuts, or potentist elatility, nas AG00-5000 times
grester than when the sorl was gir dry. As the L0il water
erntent was teduced, tnfluralin vapor density began tn
decrente ot 5 higher soil water content then vee obrened
for dieldrin or lindene. Vepor deunsities of dieldrin ot 100
. g7e (Spencer et @f . 1963} or hindane ot 10 ue/g {Spencer
snd Cliath, 19700) in Cila nilt loam did not decresse untl
the soil water contens wes teduced below epproximaiely
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Figure 2. £i'ect Of 30v waier coment on vapes gensidy of tnlly.
2810 11 Guia sS4t 10am 31 8 4 831G 12 49 g of trultyratn ang 30°

one molecular lever of sater equivalent 1n appruzimately
2.7% water in Giln silt Joag..

Vapor denuties a1 10 wg/e of tridluralin in thiee saila
serying in organ.c matter tO A\ ) content mere 319, 190,
and 062 weil. in Impenat clav 2% G ML Gile wlt
loam (036% O.M ). snd Kentwend sand fuam (1 61%
OM). reepectivelv. Thus, wapor denaty decreased s
O M. enntent increased. Since the ¢lav rontent wae in.
sersely related 1o the (O M. content ol the thres smis,
these recylts wndicate that clas plavs a minnr e in tne
Aurahin adwnrptinn in met seil. Evidenthv. 1afluratin ad-
nrptinn, conseguentiy vapnr density ar patential volatili.
ty, is 8 function ot the O N\ _content of the «ml. at feact in
el soiis Spencer (19701 reponted that +apat deasity of
dieldrin was snversely selated to the O.M. enntent ol the
same three emis.

The decreasng vapor density of trifluralin with inereas.
ing snil O M content ic contisient with data reported hy
others. Weise ¢t of (1971) reported that the teaicits and
percistence of tnfluralin in faur smis were related o the
U.M. content of the smis. Segraves ¢f of 11973) found
that in 21 sosls the total carbon content of the wil was
highly essociated with (nflurslin sctivite—=91% of the
sanshility in rec onse 1o rate of triflluralin could be sc
counted for hy tntal carhon eontent of the sml, whercss
“only $5% of the vansbility was essociated with clsy con-
tent.

Velsiilization of Trifluralin frem Seil. The voiatilira.
tinn rate of sol-incorpursied tntluralin 2¢ re. vted tn ime
and aater loss eate over a 4h.sday perned 13 shown in Fig-
ure 3. The masimum volatilization rete during the first 18
min wes 4 13 pg/cm? per dav. This dersped 1n fees than
030 ug/ern? pee day within 24 br. The tual loas ine the
first 28 h: was 0.517 perem? (OO517 Leshal or 0:06% of
that spplied The toial Jass by solatdization duting the
48 dav pernd wae 342 spfem? (0342 hg/ha) ar onh
2 45% of that apphed The 1amd decresse in volatihitatnn
rate of soil incorporated peetecides with time wae alen oh.
sened uith hindane snd dieldrnn iXpencer and Chsth
197701 The decreased solatdis..on of sail incorparated
teflurahin wae canced by depletion of tuflutalin gt the ol
surlace and net by snaerolee degradatun of tulluishin in
the wil g upovud by Pare and Smith (1270 The Gils
sit losra was sutaciared which effectinels retardod nugen.
bial degradatinn during the test peewd
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lated to ime and relatve humiGly of Ihe N) gas pasmg over
the 304 suriace at 30° miih 10 pq/g.of Influraim moed » Gia
S4di loam a1 SO mukbars of wale sucion (eapanded scaie Lt
uv onty),

" Volatilization rates were somewhat higher st the lower

selative humidities, indicstirg thet evaporsting water

shghtly incressed the volstilisstion rate of tufluralin hv
the wick eifeet of trantparting trifluralin 10 the surfoce 'in
e apnraiee water. This wes most appsrent ot 50 and 0%
telative humidity swhen weter was evaporating at the
higher rates. compatred to no water loss ot 100% relotive
humnidity. The effect of evaperating water on the lins of
trifluralin wes not nesrly s grest as was observed with
lindane (Spencer ard Cliath, 1973). At 100% relstne hu-
mudity, the tnflusalin velatilization rate leveled oft a1 flus
sslues approeching U.075 ug/ca® per day (0.0925 ke/ha per
dav). When & pened of 10UR relative humidity Intiowed a
drang perind 8t 0 o MK relative humidity, the volatil.
ization rate of tnfluralin did nm increase s did that of
dieldrin (Spencer and Cliath, 1973). This indicates (hal
trflusalin volatilited from the susl ot 8pr

the same rste as it moved spward in the wawmm;
waler and. unlike dieldsin, did not sccumulate st the sur.
face duting dryving.

Trifluralin volatilited much more n'ndly when applied
‘on the s0il surface than when muzed into the sail. Figure ¢
shous volatilization of triflurelin applied on the eet sur.
face of Gila siit losm st the rote of 1, 2, and 10 ke;he sith
the N; pasting over the 30il surfsce at J00% selstive hu.

- mdity. Initially, volatilization wes almost the same for ol

three spalicstion rates, but volatiliration for the 1. and
2-ke/he spplications decreased much more ropidly tham
for 10 bg/he with time due 1o more rapid surfsce deple-
tion, The mazimum volatilizetion rate from each sur(nee
treatmensy was approzimately 40 yg/em? per dov (4 ke/he
per doy) compared with o wolatdization tate of 00517
ke/ha per doy for the first 24 hr after smi inenepo. stinn.
Wuh surface spplications, the volstilizatwn rate during
the initial period of measurement (either 15 or 30 rrind
was lnwer than that messured during the second or third
volatilization period Thix was probably coused by ¢ 1o

duced trifluralin vapor presaure 1n the S-esence of aesane
heirte its complete evaporation during lh! lirst few men-
utes of messutement.

Figure $ shows volstilizetion mu ol wmel iﬂl’ll‘
tzifluralin 81 2 kg/hs when applied (a) tr 2 wet i, 21k
the Ny gos st 100% relative humudity, (b) to & vxt *ru
with the Ny at S5U% relative dumiduy, snd (c) 1o on ast.
drv soil which was wetted efter 8 10 9 hr o1 volatilisatvon.
Wuh the wet 301} sutface, psesing 50 and 100% relstuve
humidity air over the soul rescited in no sigraficant differ-
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enree in welstilizetinn rete When trifturalin wos applied
18 s» e dry wil surface, ven low velat-lization rates re-
sulted. Vapor lowe dusing the first hour sas 0.0014 hg/hn
{trm the drv sutlace applicstion ss compared with vapar
Irces of 0 142 908 0 153 he/ha foe the wet surlace spph-
fstiens The volanilization rate incressed Setween 1 and 8
B botrre the aml was netted. beesuse of water vapne ad-
Onpimn by the vl (rom the SUF% relative humidity carrier
3% When ihe dn vl man metted. volatidizetion incressed
10 197 og/cm? por dav-(1.97 kg-ha per dav). In a dupli-
%o rolumn whes 2 kg he of tuflusahin wes surface ap-
¥wd tn the a1 dre snil, without subsenuent wetting, #a:
wrtertie oll of the tefluralin sat entracted trom the ol
Sumn gliey 3 23devaof volatshization,
ﬂunh:: nflurglin e curface applied tn @ moist sail, i
povion racenteatinny ase alnwe that needed (nr o satu.
*enor. and valatilization « gt a tate similar 1o un.
welog idlusabin For example, 1 and 2 hgsha of intlu.
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talin applied 10 wet soils were essentially vanorized n loa
than 24 hr. The rapid venar lows from sexface . 9plications
tn mmst <nils andicates that tnflurslie srest de ineorpo.
101, 7 smmediately te prevent excevsive Jous. However,
when applied ta p dey snil surfsce, velsti! wotion is es-
tremely low and incorparation probably can be delayed
until & more comenient ticne. Trilluralin ennczatration
and «wnl water content effects on vager demsity spd vole-
tilization sre conmistent with dete em tnflur din stivity
and discipation retes reporied Ly wther investgstors
AStaudiler and Thomas, 1965; Rerdsley of of. 1967, 1938;
Houllist and Fuy, 1571

The high volatil.zation ratee from sefece spplications
indicate that veper lors is the major reasen for the tack of
herbicidai activity fram surfoce applicotions. but daes not
rule out the potsibility of photnchemical decnmpmnition
being 8 sigmilicant pothwey for lovs of sufece.epplied tri.
fluralin under some conditions. Ultrawinies light (rom sun-
light probablv deromposes tn:lurslin en the soil rarface,
a8 well as in the vapar phase following velatdizaton. *

The exact  selation hetween volgtilizstwn retes mes-
sured in lahoratory enlumns snd those expested i the
tfield is unkaown. In the field, volstdizston rates from
sutlace applications probably would be higher thes those
teported hermn becsuse of higher eates of sir exrhange
under mnat field conditions. The gos swer the w0il columns
was exchanged, on the aversge. once :very 3 sec which is
equv -alent to 8 linear ﬂo\\ toteef oahlm maile2s. This
is refatively jow ¢ d 1o w.nd d in
mnet agricy’:urel eress. Conseguently, far & wet oo, the
mazimum volatilization race of surface-spplied trifusalin
(sppraxsmately 4 Lg/ha per dav) is predably below the
maximum taies that would occur under many feld condi-
tiena, However, nlatdization rates of seil.incorporsied
trifluralin in the field probably wauld de simuar 1o those
teparted here since the rate of loss wewnid. be controlled
more by the rate of tnflurslin movesent (0 the sl sur-
{ace than by the raie of sir exchange ever the soil surface.

High solandization rates. such as *hoee obwerved (rom
aurface apphicatinns of trifluralin, wndewbtedly octur »ith
moat pesticides, but st differing rates depending oa their
vapor pressures (Cpencer et al, 19331 Many pesticides
spphed 10 {nliage and nonabseebing smfaces have capor
preesyres similar to trifluraling theseforr. similar volatil-
ization rates cnuld be e<pecied. Suck ke rates of veistil-
ization contribute 10 the chort-term effectnoness of many
insecticides, the Jow use.efficiency of some berbicidem, end
the environmental comtamination wikh pesticides.
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