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Abstract

The water solubilities and vapor pressures of chlorothalonil and Command were measured
following the guidelines of the U.S. EPA and OECD.

Water solubility of the two compounds is consistent with respective values in the literature.
However, the vapor pressures of Chlorothalonil and Command were 5,000 times(2x1077 torr at
25°C) and 100 times({1x10°® torr at 45°C) lower than the literature values, respectively. Cour-
teous use of the vapor pressure values in the handbooks is suggested.

With this study, experimental difficulties involved were recognized. Based on the low vapor
pressure of Command, the cause of the accidental bleach of non-target plants in the United
States might not be attributed to the volatilization of Command, but to the drift during the
application of the herbicide.

These approaches will be utilized to predict the environmental fate of new chemicals under
development, to screen the potential environmental pollutants among chemicals already in use,

and to assess measures to minimize the hazards.
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Fig. 1. Struetures and chemical names of selected
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Table 1. Criteria for selecting chemicals

Petiidet  Msgeln,  Henvelw o Ropltoy  Todelogil Ao
Insecticides (TLV;mg/m) (by G.C.)

DDVP 13 1.2x107¢ 1 Teratogen Cl, P,

Endosulfan 3 —f 0.1 non-carcinogen Cls, S

CDh

Demeton-S-methyl 2.32%107® — — B, P,

Deltamethrin 1.5X1077 — — Br,, N,

Diazinon 3.38x107¢ 0.1 non-carcinogen N, P, S,
Fungicides

Mancozeb 9 — — Teratogen(ETU) S, N

Procymidone 7 2.33X107° — — Cly, Ny

Thiophanate 5 — — — N, S

Chlorothalonil 5 2.03x1073 — Carcinogen(NCID) Cly, N:

Propineb 3 — — Teratogen Ss Ne

a. Top 5 insecticides and fungcides frequently recommended for three main crops(Chinese cabbage, cuc-
umber, and strawberry) grown in greenhouses by 10 pesticide retailers in Daejeon area.
b. Number of total recommendation for the three main crops.

torr(vapor pressure)
ppm(water sol.)

c. Henry’'s law constant=

water interphase. Ref. 6.
d. Ref. 3.

is an indicator for volatilization of a chemical in air-

e. Aiming at the analysis of submicrogram level by utilizing electron capture, thermionic, or flame pho-

tometric detectors.
f. Data are not available.
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Fig. 2. Apparatus for water solubility(flask method)
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Table 2. Recovery of pesticides for water
Chemical Spiked level % Recovery® Method of analysis
Diazinon 0. 5ppm 89112 GC-TSD
Command — — directly injected into HPLC
Chlorothalonil 0. 5ppm 93+15° GC-ECD

a, average and one standard deviation of triplicate determination
b. 89111% and 83-1+13% with toluene and dichloromethane as solvents, respectively
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Table 3. Recovery and trapping efficiency of pesticides for XAD-4 and U-tube
Chemical Spiked level Recovery (%) Trapping efficiency(%)*
Hexachlorobenzene 0.1ug 89.97+10.0 86.6+14.6
Command® 1pg 98.2+ 4.0 96.5+ 7.5
Chlorothalonil® 0.1ug 74.0+ 3.7 70.64 3.7

a. Amount in resin divided by the difference between the amount spiked to the U-tube and the amount

remaining in the U-tube
b. Extraction solvent was ethyl acetate
c. Extraction solvent was toluene

Table 4. Concentration(ppm) changes of diazinon by
flow rates

flow rate(ml/min)

Eluate fraction AV.+S.D.

0.33 0.17

1 43.5 49.5

2 47.5 44.5

3 51.5 45.5

4 38.5 45.5

5 43.5 41.5
AV.+S8.D. 44.914.9 45.34+2.9 45,1+3.8
Table 5. Concentration(ppm) changes of chlorothal-

onil in water by flow rates

flow rate(ml/min)

Eluate fraction AV.+S.D.

0.33 0.17

1 0.35 0.52

2 0.53 0.49

3 0. 60 0.56

4 0.57 0.54

5 0.68 0.51

6 0.65 0.49

7 0.62 0.47

8 0. 64 0.50

9 0.63 0.53

10 0.65 0.47
AV.AS.D.  0.622%0.046 0.517+0.03 0.57+0.04
F25e 29w %9 HFEL bk BRAY 323

& FAAA FE K3 P"]‘- w24 Command ¢}
hexachlorobenzene 8] # %+ 3482 7akslA 4z
%71 +-% A 48l 2} chlorothalonil -& & &% (trapp-
s st F7 e A4sg o

ing efficiency)&

Table 6. Concentration(ppm) changes of Command
in water by times
Time sampled Concentration(ppm)?
1 day 1295
2 day 1305
AV. 1300

a. Triplicate determination
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Table 7. Vapor pressure of chlorothalonil
Temperature flow rate V.P.(torr) (+S.D.)
(ml/min) i —
25.2 1.09 8.30(+2.5) X107
25,2 5.13 1.83(+40.5) X107
25.2 10. 19 1.50(=+0.8) x10°7
3.1 5.03 1.12(+0.1) x10°¢
44.7 5.06 4.33(+0.4)x10°¢%
Table 8. Vapor pressure o¢f Command
Temperature N, flow rate
SO Eml/min) V.P.(torr)
25. 2 4,83-+0.39 <8.0Xx107¢
35 1.09+0. 02 <5.1X10°¢
45 8.401+1.01 <7.6x1077
ZVgaA FHAFAA A" A dAE] 2 o] F

ol atdE doz F o FFstejok @ o)t
35°C 9 45°C ol A 5mi/min §5049 F7¢2
Table 7 | A& 2o, o A LxA9 F7)& Fig-
ure 4 8 3to] plot 3}wd log P=15.60—(6646.6/T)<]
A de & ddx A e Frighe o AL

]%EP@ 2 4 slA Horch
S 2 —8—_‘%_01] w2 Command & Z) g2 Table
83 2wt

. 7oA A&9 k& blank 79 Fay] m
3o %4 Al o]t e Ao Hof ALY xAo]
oty Aoz yed 255 35°C 9 46°C2 45
A7 A {4 10ml/mine] A, =8 A3E 24
Azre 2 9ot 94 blank Fel 4 JEbg peak 9
wWialo] Qe 4% vl ez Fr135 AL dof
A gekal & A TelAY AdaddAe dEe] &

7F5at9l ok, ok Command 8 7] 918 45°C o A4
1X107¢ torr Bt} e Aoz AER T

Iv.

ki
I

L2 8 4

=3

AFAA 49 F54% FEol g A
vl m 3 ®e] Table 10 3} 2t}

T o)A Jebd ule} 7re] flask method & A}4-d)
Command 1} column elution method & A}£-%} diazi-
non & chlorothalonil &% F#& %) ¢} -H—/K}—’S‘]— AHE ¥
AFeh T FAAS APEe] $ALEF WA

O D S
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Table 10. Water solubillties in literature

Water solubility(ppm)

Authors and

Chemical Valye femperature reference
measured(°C)
Chloroc- 0.6 room temp. Hartley and
thalonil (20~25) Graham-Bryce!®
0.6 25 Spencer'?
0.6 — Hartley'®
0.6 25 Worthing®
0.57 25.0 This study
Command 1100 — Worthing®
1300 25.0 This study

goz F8A FrAe AET Byt FHIXE
t FY3ted vetlol & Hoz A

B AL £33 flask method 5 A &£E o glass
fiber filter & Ab&sly Zh5hdk who] FokE o F
AYer ANFPE AL stirring A 7Y Aoz <l
sl Qs e £ 2 d99 4 St A
7ol ¢}, Bowman 3} Sans'®9) diazinon &4 ] thi

5L Aoz veyged o259 #wo] centrifuge of
g Aoz F8 € HEo w2 el oste] Fol
A Re] opdst At ol AL HEAFY v
ZAGe] Jote] oz F vl o-FHo Aok & Ao},

2.5 7] ¢

aTed 249 FA4e £ Hehe Aust
v 28] ®xl Table 11 3 z2oh

Chlorothalonil 8] 7] & 2 o F o429 3z 2
%1077 torr ¢+ A handbook 9] <<l < 1x107% torr
oF Wl W 5000 Reolrb Al Hrk zE W
De Pablo'®9] effusion method ¢ Wz & = = < 2,5
W Aolre] A wobd A9 AN FE & 4 Ak

De Pablo 9] #HA &4 257 90°C gar Clausius-
Clapeyron Al o] 9 3ted 9] AH(extrapolate)dl <=2 2] ¥|
o] g Aejmz %9—0111 24% B Q7 A
S Aol g Aolote #52 ¥ 4 YA

A1 2 5 Alh AL 19703 F7]gFel
W FoEt 4994 G A o A 4Ad 9
ste] AAHJz FEFer LEAA G2 FAV)
handbook %l zdlz ARz Y& ¢ F I
Aol A o 72 G vaH Yy F
1980 W efoll A3 el Fofo] =k #4334
A A nzA Agsd A iy o 71
AL S o b EAl Sl o Aol st 5,000 H

"
frEg
T VR i 3
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Table 11.

32874 5 %8 A

A6 A2 3(1987)

Vapor pressure in literature

Vapor pressure(torr)

Chemical

Authors and reference

Value T
Chlorothalonil 1.2x1073 room temp. Hartley and
(20~25) Graham-Bryce!®
1.3 Pa(=9.8x107%) 40 Worthing®
<1.3%10 mbar(=9.8x107%) 40 Hartley!®
4.8x107" 25 De Pablo'®
log P=12.65—(5652.84/T) (90~145)
2.0X107™ 25 This study
log P=15. 60— (6646.6/T) (25.2~44.7)
Command 19. 2mPa(=1.44x107%) 25.0 Worthing®
<1x107°8 25, 35,45 This study

a. Extrapolated from the equation

dAG ol FdA4 etz UdSE & 5 U
Command®] Z7| gL B o FdAE 45°Cel4] 1078
torr o] 3t2h= A Egkg Mg =d ol F¢S &4
@ Fazk H& #HZol 99 handbook & 3 W}
= 1008 7} @& Ho|o] A chlorothalonil 8] 7 %9} =}
A 2 FHAY A NH A ZAAE A7 sHA =t
w3 B dFZ% A& w Command 7} 74 vapor
pressure & Fo 7|3kt WY FAo) o3t u
oA BAE dodA §%e7t e A E HPAow
AR F71 o] FHAYG 23 o] F AR st 4%
A9 Az 39 Fr8E o &ste] Bu A9 chloro-
thalonil 3 7-& F4F4E 29 Aoz FAH] =z
watd EAF dold o) fe FEA drifte] &3 A
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