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Polyurethane foam was an efficient cdserbent for trapping vapors of butyl
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esters of 2,4-0 (2,4-dichlorgphenoxyaceric acid} and criallate (5-(2,3,3~
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(2,4,5-trichlorophenoxyacetic acid), bromoxynil octanoate {3,5-~dibromo-4-
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aydroxybernzonitrile), triallate, and trifluralin (a,a,a~triflucro-2,6-dinirro-
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¥-N-dipropyl-p-toluidine) in short-term, low volume, worker inhalation exposure

- studies. The collected herbicide vapor was readily desorbed under soxhlet 3
Advanced Organic Chemistry, ;
(1961).

nd R. E. Nichols, J. Agr. Food

eXtraction with n-hexane and subsequently analyzed with electron-capture GLC.

The overall efficiencies, for both trapping and extraction, were over 90X,

using a single plug, for all herbicides, except triallate. In the case of
]
. ‘riallate, two plugs in series were required for efficient trapping under the
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INTRODUCTION

The atmospheric compartment is now recognized to be the major route for]

132 The pesticides in the air may origimate as droplets or vapor during iéﬁi

spraying or after application. 3% The off-targec drift from the large sc;l,i

use of phenoxy herbicides in the Canadian prairies and elsewhere has beenm a

major concern as a source of potential contamination of the atmospheric F
%

environment. °:5 However, a crirical evaluation of the current methods of =x.

e

L)
E]

collecting and measuring atmospheric pesticide residues and especially the

herbicide residues, has been undertaken only recently. 7,8,%

¥
Earlier monitoring of 2,4-D ester residues in the air used liquid samplgﬁ

e Al
trains to trap atmospheric residues. $,10.3}  However, solid adsorbent traps:,

using @#1lica gel and XAD-resins have been evaluated recently for trapping of%&_

i
2,4=D esters and other wveolatile herbicidss. 12,13  Thege solid adsorbents o
5,62

More recently, solid organic polymsr foams, such as polyurethane foam, have ;3.

have been used successfully to momitor 2,4-D ester residues in the air.

been shown to stccessfully trap atmospheric trace residues of several herbiq--

such as trifluralin, dacthal, chlorpropham and EPTC. 14,15,18

operated, portable personal monitors.
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solyurethane foam as a *rapping medimﬁ *3)

H

“0LYURETHANE FCAM 6l
{Monsanto Co., St. Louis, MO), trifluralin (Eli Lily & Co., Greenfield, IN)
izd technical-grade n-butyl esters of 2,4-p (Dow Chemical, Midland, ML) and
2,4,%-T (K & K Laboratories Inc., Jamaica, NY) were used throughout these
srudies.
s¢sorbent

The gray, ester variety of polyurethane foam, about 5 cm in thickness,
.as obtained from.Read Plastics, Inc., Rockville, MD, Circular plugs, 20 or
.3 mm in dia by 50 mm long, were cut from the sheet, using a sharp, stalniess-
steel, cork borer type cutter mounted on a lathe. The new plugs required more
sxhaustive clean-up than was reported earlievr. 1% The plugs were soxhlet
axtracted for 40 h with a 1:! mixtuve of zcetone and n-hexane, using a large
soxhlet extractor (Corning No. 3885) which accommodated up to 13 large size
slugs. Afrer the Initial clean-up, each plug was soxhlet extracted for another
20 b indivicually, using 256G ml of l:1 acetone and n-hexane. The plugs were
then air-dried ana stored in wide~mouth jars ficced with reflon-lined screw
caps.

vapor Sampling Procedure

An all-glass vapor sampling train, similar to one described earlier, was

ased. 13 [¢ consisted of a U~tube and the adsorbent chanbers were modified
te accept sumall or large foam plugs in series. One ml of n-hexane solutien,
containing 1 to 100 ug of the appropriate herbicide was pipetted to the bettom
of the U-tube and the apparatus assembled immediately, using the spring-loaded

Pinch clamps. The lower half of the U-tube was immersed in a water bath,

Saintained at 50 C to facilitate volatilization of the herbicides. Alr was
then drawn over the herbicide in the U-tube and through the foam plug chambers
‘or varying durations and at different flow rates. At the end of each run the
“-tuba was rinsed with n-hexane and the rinse made up to volume for GLC

nalysis. All experiments were carried out in duplicate and repeated as

Tequired.
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Extraction of Herbicides from Foam Plugs

Each foam plug was transferred to indiv{dual soxhlet extractors and :hei
herbicide extracted with 250 ml of n-hexane for 2 h. After this, the volume"
was reduced to 10 ml using a rotary evaporator. An appropriate aliquot waay
then injected into a gas chromatograph for analysis. .

GLC Analysis

A Tracor model 560 gas chromatograph, equipped with ®?Ni, linearized e

¥ -

electron capture detector was used. The glass column, 4 mm i.d. by .75 m wE
long, was packed with Ultrabond (a trade mark of RFR Corp,, Hope, RI), The:*

injector and detector temperatures were 220 C and 350 C, respectively, The:
column temperatures were 180 C for triallate and trifluralin, 200 C for 2,4-2{

P

and 2,4,5-T esters and 220 C for bromoxyuil cctancate. The flow rates of tﬁg

carrier and purge gas. 5% methane in argon, were 40 and 20 ml/min, vespectively.
o

The recoveries were determined by comparison with GLT analysis of che COCTesp

ing standard solutions of esach herblcide, with each determination carried ot ™
. . e
Eo

in duplicate.

RESULTS AND DISCUSSION

Air Monitoring Studies

A single, 45 mm dia by 50 mm leng polyurethane foam plug retalned 99

7
should allow at least a 10-fold increase in the sample volume over the 24—

period as compared to the earlier studlies using solid adsorbents such as

XAD-resins or silica gel. 2,13
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A single 45 mm dia foam plug also retained over 90% of triallate ac flow

rates of 10 to 15 l/min over the 24 h sampling period (Table 2). However, rwo

plugs in series were required to retain triallate wvapor at higher flow rates,

LSION

Triallate was also readily desorbed from the foam plugs after soxhlet extraction

with n-hexane for 2 h, with total recoveries at cthe 1 to 100 pg range from

97 to 1127,

“orker Inhalationm Studies

with n-hexane for 2 h, wirh tetiey A single, 20 mm dia by 50 mm long polyurethane plug retained 97 to 100%

2f the evaporated harbieides at a flow rate of 4 l/min over the 6 h peried

o 115%. The use of the foam plu@

the sample volume over the 24-0 B {Table 3). All the herbicides were readily desorbed from the foam plugs after

€
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TABLE 2
Collection efficiency for triallate on 45 x 50 mn

polyurethane plugs over 24 hours

Amount Amount found Total
in U=-tube in foam plug Recovery
added left 1 2

{1/min) (ug)

10 . . . a.
0.

15 . . . 7.
20

25

TALLE 3
Collection efficiencies for herbicide vaper on 20 x 50 mm

polyurethane rlugs over rix hours at air flow rate cf 4 l/min

Amount Amount found
Herbicides in U-tube
added left 1 2

(ug) ug)
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ate on 45 x 50 mm

24 hours
Amount found Total
in foam plup Recovery
1 2
(ug} (¢4
11.0 0.06 112
95.0 0.19 99
90.0 7.48 98
67.5 27.63 97
0.6 0.40 101
£.0 5.10 111
B8.0+ 16.93 106

cide vapor on 20 x 50 m

t air fiow rate of & l/mia

Amount found
in fpam plug Recovery
1 2
(ug) &
9.7 0.7 T 104
9.3 g.0 99
10.0 0.0 100
5.8 0.6 113

~CLYURETHANE FOAM

In conclusion, polyurethane foam is an efficient and simple trapping

sediun for the accumulative collection of herbicide vapor from an alr stream

swer tioe. The collected vapor can then be soxhlet extracted unchanged for

;zalvsis in the laboratory. For air monitoring studies, where high flow rates

ye needed to detect trace amounts, it is essential that collection

by

eificiencles be established for each compound te establish the necessity of

+sing one or wore plugs in series. However, for worker exposure level srudies

<here low flow rates of about 2 1/min are standard on portable-battery operated

~umps and the duration of sampling is at the mest a 8-h work perfed, a single

‘aaa plug would be adequate under most gituations.
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