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study was submitted to fulfill EPA Data Requirements for Registering Pesticides by providing 
ion on the mobility (batch equilibrium) of 2-hydroxy-propazine ( a degradate of an active 

, sand,~lom., and silty clay soil samples. The study is considered 

different soil samples and radiolabeled hydroxypropazine were 
reundlich Kd values of 2-hydroxy-propazine are 1.447 for sandy 

and 4.569 for silty clay. The desarption K, values are 6.61 0 for 
am, 4.617 for sand, 3.123 for loam, anc 12.362 for silty clay. The adsorption kc values are 

for loan:, and 342 for silty clay. Both Kd and KO, values suggest 
y adsorbed by the soil samples and would be mobile. The extent 

environmental conditions and physicochemical properties of the 
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am was collected in Fayette County, sand, loam, and silty clay soil samples were collected 
son County, Kentucky. The sandy the same soil use4 in the previous soil metabolism 

entitled "Aerobic Soil Metabolism in Sandy Loam (PTRL Project No. 865). The 
chemical characterization results used in the current are summarized in 

water was determined at pH 7.0 at 25.0 =t 

the appropriate soil:solution ratios 
ratio of 1:3 (10 g : 30 ml of 
of O.OlM CaC1, solution ) for 

equilibration period 

oil samples were air-dried and sieved a 2-mm screen. Duplicate subsamples of each soil 
ere weighed into Teflon tubes. Aque ions of 0.01M CaC1,with 0.25,0.5,0.75 and 1.0 ppm . 

labeled 2-hydro~y-['~C]Propazine ,N'-bis(1-methylethy1)- 1,3,5-triazine-2,4- 
el (Chemical Structure in Figure 1) the tubes. Solutions with 6 concentrations are 
ed with the lowest concentration at f magnitude lower than the highest 

ation, The radiochemical purity ity of the test chemical were >99.0% and 
ilmmol, respectively. After equil for approximately 24 hours in the dark at 24.9 
in shaking water bath, the tubes at approximately 1,576 G for about 10 minutes 

e preliminary study. The total ra eparated supernatant liquids was analyzed by 
or the desorption study, the sup e replaced with an equal volume of fresh 
CaC1, solution and slurries wer s before for approximately 24 hours. The 
atant liquids were collected aft 5766 and about 10 minutes) and then 
ssayed by LSC. The total radi genized air-dried soil sample was determined 

g a biological oxidizer. 

on solutions, following 24-hour equilibration at the highest concentration 
nal 1 ppm), were modular liquid chromatograph has a ODs reverse 

column equipped with monitoring at 240 nm and radioactivity flow 
r. The results was stable during the adsorption phase. No 

prior to analysis. 

deviation). 
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adsorption and desorption data were analyzkd using the logarithmic form of Freundlich isotherm: 

ln(dm) = In I& + (l1n)lb Ce 

x = mass of 2-hydroxy-propazine 
on coefficient (mllg), n = a 
ium concentration of 

~ned  from the slope 
in Figures 10 - 13. 

tion and desorption 
mmarized in Table 

and 342.6 for silty clay. 

g the adsorption coefficients, the auth the relative mobility of 2-hydroxy-propazine in 
ur soil samples. Based on I& values, rn s predicted to be greatest in sand, followed by 
sandy loam and silty clay. Based on e highest mobility was predicted for loam, 
ed by sandy loam, sand, and clay. P elative mobility of 2-hydroxy-propazine in the 4 
oes not appear to be scientifically s ot all the test systems used in the definitive 
are the same. The soil:solution rati and silty clay was 1:3 while the soi1:solution 
r sand and loam was 2:3. If the s hanges, the extent of adsorption would be 

ed to change also. Thus, it would le to make a direct comparison of adsorption 
r of 2-hydroxy-propazine based samples in contact with different volumes of 
ating solution. With respect to that might potentially influence the 
mobility comparison is the form of 2- in the aqueous phase under a 

H. The conjugate acid of the parent co ne, has an acidity constant or pKa of 1.85 
(Montgomery, 1993). It is pos -hydroxy-propazine might form ions 
ertain ranges of pH. Therefore nstant of the chemical needs to be known 
le to predict whether the che ly in the ionized or unionized form in 

lution. If the test system pH w en the mechanism of adsorption 
not be strictly related to org ing the mobility solely on the basis of 

uld lead to potential errors. c cafbon present in the soil or 
bent, is generally regarded t eutral or nonionizable or 
sociated compounds (Green 

e plots of Freundlich isotherms 0 - 13 were developed possibly with an implied tacit 
tion that n is equal to one. The of d m  and Ce are linear in scale, or the plots were 

d in logarithmic function. different values of slope and intercepts might be 
om these plots compared from regression analysis of In (dm) vs In Ce that 
es of n not equal to one. 

mentioned in the protocol deviation, the c ntrifugation during phase separation was done at 1,576 E 
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stead of 2,000 G. Calculations in future stu d ies showing the minimum G required for settling of 
ller or finer soil particles would be useful. ~ b i s  would aid in evaluating whether the chemical 
lysis would lead to overprediction of equilib ium solution concentration or underprediction of 
orbed phase concentration. Either case can i fluence the magnitude of the adsorption/desorption 

ere seems to be a slight discrepancy in the ay the bulk density of the soil samples was reported. 
age 14, the bulk density (disturbed) of san , silt and clay were provided by A & L Great Lakes 
atories, fnc. and the bulk density (undistur I ed) for sandy loam was provided by University of 
cky (Lexington, KY). However, in Table 1 on page 29, footnote c indicated that the bulk=density 

disturbed sand, loam and silty clays was etermined by PTRL East, Inc. Appropriate or correct 
s of soil bulk density are useful in estimat g retardation factors that are sometimes utilized in soil- 
oundwater pathway analysis and pesticide aching assessment. 

our concentrations ( 0.25, 0.5, 0.75, and 1 ) were used in the study. The use of six concentrations 
the lowest one at least an order of magnitude lower than the highest concentration is much 

e values of the adsorptionldesorption coefficients of the current study are generally lower than those 
rted for some soils in a previous adsorptiolv'desorption study (MRID 001 529-97) that was found 

table in the 1987 EAB document. The adsorption I& values in that study were 1.13 for loamy sand, 
r sandy loam, 3 1.8 for loam, land 106 for clay loam. The desorption coefficients were 3.42 for 

y sand, 5.53 for sandy loam, 56.8 for loam, and 143 for clay loam. The adsorption KO, values were 
for loamy sand, 3 59 for sandy loam, 187 1 for loam, and 2 163 for clay loam. 
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Soil 
'rypc - - - 

Sandy Loam A 5,627,100 1.014 3,563,520 0.642 433,196 0.078 1,219,242 0.659 5,215,958 92.7 

B 5,627,100 1.014 3,800,640 0.685 543,984 0.098 1,148,701 0.621 5,493,325 97.6 





Tablc IV. Dclini~ivc Pbnsc: Accou~~tability of [ l4C]Rcsiducs fio~ll Soil 'll.eaLcd will1 0.50 pp111 ~-H~~~~uxY-[I~C]PSOI~U~I~C.(~\) 
!aS 

Actual Actual 
Al)plicd Atlsorl)tion 13)csorption Corr~bustcd Total Pcrccnt Soil 

TY PC I<eplicalc tll)~ii(b) pglnil tll)nl(c) jtg/nil tlptn(tl) pg/1ii1 SoIids(e) pg/g clpm Rccovcry 

Sar1dy Lon~?i A 2,752,080 0.496 1,743,300 0.3 14 321,060 0.058 724,207 0.392 2,788,567 10 1.3 

B 2,752,080 0.496 1,729,440 0.3 12 283,380 0.05 1 723,654 0.391 2,736,474. 99.4 

1 



Table 111. Dcfi~iilivc Pliase: Accountabili[y of [14C]l?csiducs from Soil Treated with 0.25 ppm 2-Hydroxy-[14C]Propazine.(a) b 

+ 

Acl t t i i l  Actu;ll 
ACI~OI  1>t1o11 I )csc>~ l ) t i o~ i  C:ot~~l,~tstctl 'I-ottil I'C~CCII~ Soi l  / \ppl ic( l  

l i c l > l i c ; ~ ~ c  (111111(0) 11gl1111 cll>tlltc) t l i i l  t l l ~ ~ ~ ( t l )  ~ t g l t n l  Solitls(c) p g l g  tll"11 'i'ypc l i ccovcry  

100.9 Sandy Loal l1 A 1,383,900 0.249 809,280 0.146 173,136 0.031 414,257 0.224 1,396,673 

1,383,900 0.249 746,949 0.135 106,994 0.019 542,411 0.147 1,396,345 100.9 1s Sand A b 

F 
1,383,900 0.249 780,000 0.14 1 1 17,320 0.021 443,583 0.120 1,340,903 96.9 I 13 a 

t4 

- - - - - - B 
- -  3 

Loam 

A 1,383,900 0.249 336,960 0.061 124,284 0.022 889,004 * 0.481 1,350,248 07.6 Silty Clay  

13 1,383,900 0.240 329,400 0.050 1 18,770 0.021 893,657 0.483 1,34 1,827 97.0 

(it) S1xsilic i~c t tv~ ty  01 I X*:,02(1 ~I~IIII/~I~: 
(I))  l%ascd on ~;~(l io:~ssi~y 01' ttci~ttt~c~tt SO~II~~C~II. M c a n  99.1 
(c) A~nount relnnin~iig in adsorption solution lollowing equilibmrion. 
(d) Dptit ill dcsorption solu~ion niinus t l l)~n in adsorption solution re~nailrillg in soil aftcr equilibratiot~. 
(c) I)I)III re~ i i~ in ing  01) soil 111inus dpt11 in sol t~~ion rctnaining in  soil aftcr dcsotl~r~ori. 

3, 
z 
4 

3 
2 
























