
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

MEMORANDUM 

SUBJECT: Method Validation for the Determination of Clofentezine 

FROM : 

THRU : 

TO : 

in Soil. 
Report No. R E S I D / ~ ~ / ~ ~  MRID No. 105941 

Kevin Poff, Chemist 
Environmental Fate and er Branch 
Environmental Fate and 

Henry Jacoby, Chief 
Environmental Fate and Groun 
Environmental Fate and 

Dennis Edwards 
Product Manager #19 
Registration Division (H7505C) 

The Environmental Chemistry Section of BEAD/ACB has completed 
the validation of the analytical method entitled "Analytical Method 
for Residues NC 21 314 insoil" Themethodappeared toperform to 
the point of not needing revisions. 

The report was classified as FIFRA Confidential Business 
Information. Please contact the registrant to remove the CBI 
classification from their format and have the registrant send the 
unclassified method to the Laboratory Chief, USEPA/CS/ECL, Building 
1105, SSC, Ms, 39529-6000, so that they may provide the method to 
the states. 

The soil method appears to be suitable to gather residue data 
for Clofentezine at levels at or greater than 0.015 ppm. The 
Minimum detection limit (MDL) for Clofentezine in soil was 
estimated at 0.005 ppm and the Limit of Quantitation (LOQ) was at 
0.015 ppm. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

ENVIRONMENTAL CHEMISTRY SECTION 
BUILDING 1105 J O H N  C. STENNIS SPACE CENTER 
STENNIS SPACE CENTER, MISSISSIPPI 39529-6000 

TELEPHONE (601) 688-321 6 

SEP \ 2 is95 

SUBJECT: lbvirormental C h i s  t ry Method Evaluation Report - Clofente zine 
(NC 21 314) in Soi l  (MRID105941) Report No. ECM0025S1 

FRIM: lllbry E. Duply, J r . ,  Chief b* 
B E A D / D /  Environnental Chemistry Section 

TO : Henry M. Jacoby , Chief 
EFED/EZ?virormental Fate and Graundwater Branch (7507C) 

THRU : Donald A. Marlow, Chief 
BEAD/ Analytical Chemistry Branch (7503W) 

The Emirormental Fate an3 Grourd Water Branch has reqmsted an Enviromental 
Chemistry Method Evaluation on Clofentezine i n  so i l .  m e  analytical method is in- 
cluded i n  a report "Analytical Methcd For Residues NC 21 314 i n  Soil ," authored by 
P. J. Snowdon, dated 31 s t  July 1981 , FBC Limited, Report No. RESID/81/39 (MRID No. 
105941). 'This report has been classified as FIFRA Confidential Business Infoma- 
tion. Please ask the technical reviewr t o  contact the Informsltion Senrice Branch 
in PMSD and/or the registrant t o  remove the CBI c lassif icat ion on t h i s  method in  
order fo r  us t o  plblish the reformatted method in the new ED4 manud. 

Four replicate analyses =re performed on so i l  samples at: for t i f ica t ion  levels  
of 0.007, 0.02 and 0.20 parts  per million (ppn) and on a sanplte matrix blank. The 
attached Lab Evaluation Analysis Report, No. ECMO025S1, contains a sunsnary, analy- 
sis resul ts  and an experimental section, including copies of representative chrana- 
tograns, calibration curve and an exanple calculation. Also, attached is a copy of 
the canpleted checklist evaluation f o r  th is  methd . 

If  you have anyquestions concerning t h i s  report, please contact Han Tai a t  
601 688-3252 or  h b r y  h p l y  a t  601 688-3212. 

Attachment 

cc: Han Tai,  Chemist ECS 
Danny PkDaniel, QA Coordinator, ECS 
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PART I 

SUWlARY AND CONCLUSION 

h Envirormentd. Chenistry Method Evaluation has been perf omed on the  an- 
alysis  of Clofentezine, Code K 21 314, i n  s o i l .  'he analytical- method is de- 
scribed i n  a report "Analytical Method For Residues of NC 21 314 in Soil ," by 
P.J. Snowdon, dated 31st July, 1981, FBC Limited, Report No. RE!SID/81/39. MRID 
No. 105941 . The report is  classified as Confidential Business Information. 

The s o i l  sample is extracted under reflux with a 1 : 9 mixture of methanol : 
dichloranethare . The extract is cleaned-up by partit ioning with water, then 
through a seppak s i l i c a  cartridge. Reverse phase hi& pressure liquid chrana- 
tography (HPLC) is used t o  determine Clofenteziw, on a C-18 column by W de- 
tection a t  268 rm . A compound 2,2 '-Difluorobiphenyl is used as  an HPLC inter-  
nal standard. 

Four replicate analyses have been done at each for t i f ica t ion  level .  Tne 
for t i f ica t ion  levels ,  the mean percent recoveries a d  relat ive standard devia- 
t ions are ,  respectively, 0.007 par ts  per million (ppm), '%.a%, 2.8%; 0.02 ppm, 
94.6%, 3.0%; 0.20 ppn, 86.8%, 2.7%. Tne Minimum Detection Limit (MDL) is 0.005 
ppn. The Limit of want i ta t ion  (LOQ) is 0.01 5 p p .  

The resul t s  appear t o  be acceptable. No d i f f i cu l t i e s  e r e  encountered 
during the present laboratory mrk .  



PART IT. 
- 

ANALYSIS RESULTS 

Method: "Analytical Method For Residues of IC 21 314 In Soil. "P.J. Srordon, 
31 st July, 1981 , F'BC Limited. Report No. RESID/81/39, mID 105%1 

ppn Added ppn Found % Recovery ~ ( 2 )  - SD RSD 

0.00 (Blank) ND (3) 
I t  ND 
I I 

I t  
ND 
ND 

NOTES : 

(1 ) Four separate analyses a t  each f o r t  i f  ication level including f o r t i f i -  
cat  ion, extraction, clean-up a d  HPLC. 

(2) = Mean 
SD = Standard Deviation 
RSD = Relative Standard Deviation, (SD/x) x 100 

(3) ND = Not detected 
Minimun Detection Limit (MDL) - 0.005 ppm 
Limit of Quantitation (LDQ) - 0.015 p p  

Calculations of MDL and LDQ are  based on sample size of 20.0 gn, f ina l  
extract volume 0.5 ml, marker solution concentrations 10  ug/ml, injec- 
t ion volume 20 u l  , mi se 2 rnm . 
MDL i s  3 x noise; LDQ is 10 x noise. 



General Description of Method: 

1 . Fort if icat ion - On air-dried s o i l  matrix, 20.0 gn. 

2. Extraction - reflux, 30 minutes with 100 m l  9: 1 dichlorometha.ne/methanol, 
repeat extraction and canbine extracts.  

3.  Clean-up, solvent parti t ioning - with 50 m l .  water, twice. Discard w t e r ,  
concentrate in Kudema-Danish Evaporator t o  5 m l ,  evaporate t o  dryness 
(under nitrogen stream) , dissolve residue in  2 m l  hexane . 

4. Clean-up, Seppak s i l i c a  cartridge- 
F i r s t  fraction - Elute with 10 m l  1 : 4 dichloranethane/hexane . Discard. 
Secord fraction - Elute with 7 m l  3: 2 dichloromethane/hexane. Evaporate 

t o  dryness. Dissolve i n  marker solution, 0.5 - 2.0 m l  . Tne marker 
solution contains 2,2 ' - D i  fluorobiphenyl a t  a concentration of 10 uglml . 

5. Calibration standards - 5 standards (0.25 - 2.0 udml) Evaporate appropriate 
volume of stock solution t o  dryness, dissolve in 1 0.0 m l  . marker solution. 

6. HEW, See below 

HPLC Ins  t nnnent a t  ion 

Column : Varian micro-pak MCH-10, C-18, 4.6 x 300 m. Serial {IT-70378-18 
- 

Catalog {K)3-91251-44, Installed in Waters Tenperature Control 
System a t  30. O°C 

Mobile phase : 75/25, v/v,  methanol/mter , isocrat ic .  flow rat:e 1.5 ml/min 

Pump : Waters Model 590 Solvent Delivery Systan 

Inj  ec t o r  : Waters Model U6K M a n u a l  Inj ector 

Inj  ection Volume: 20 u l  f o r  a l l  standards and sanples 

Detector: Waters Model 490 ~l t i -Wavelength  Detector 
Absorbance mode : uv 268 ran; Absorbance-- Unit Full Scale (AUFS) 0.01 ; 
Time Constant 5.0 

Recorder : Kipp- Zonan Model BD-41 
F b l l  scale 10 mv;  chart speed 5 rnn/min 



Retention Time : Marker, 2,2 ' -Difluorobiphenyl 7.0 - 7.2 minutes 
-Analyte , Clofente zine 11.5 - 11.7 minutes 

Source of Analytical Standards 

Clofentezine - EPA RTP Repository, Research Triangle Park, N.C. 27709 
03877, bt FZB2, Purity 99.5% 

2.2'-Difluorobipheny - Chem Service, 660 T o e r  Lane, West Chest:er PA 19381 
F-400. Lot 140-106A, Purity 99.0% 

Source of Sample Matrix 

Soil  f i l e  sample, obtained £ran Agricultural Experimental Station, &burn 
University AL. 'Ihe so i l  is  classed as  s i l t  lorn ,  with canposition of 23.75% 
sand, 58.75 % s i l t ,  17.5 % clay, 1 .5% organic matter. The s o i l  b a s  kept in  
a freezer a t  O°C. 

Cunments 

1 . Fortification: 

The for t i f ica t ion  levels used in the ECS lab evaluation =re: 0.007 ppm 
(ECS estimated MDL), 0.02 ppm (registrant  claimed LQQ) , and 0.2 ppm (10 x m). 

2. Retention Time: 

Ihe Varian MCH-10 column used i n  t h i s  evduation proilucd longer reten- 
t ion times than the ones l i s t e d  in the method dated in 1981 (7.1 vs 4.4 minu- 
t e s  and 11 .5 vs 6.5 minutes f o r  marker and analyte , respectively) . This may 
irdicate  possible higher column ef f ic iemy (more theoreticxiL plates) fo r  the 
present column, reflecting the changing column packing tec:hnology during the 
past decade, even thou* they carry the sane column model number. 

3. Processing one sample from extraction t o  f ina l  extract solution required 
about 3 hours. Otle set of 4 sanples and 5 standards requires about 24 work- 
ing hours (3 regular working days) for  completion, includ.ing extraction, 
cleanup, HPLC analysis and calculation of results.  



ECM 0025S1 
09/01 /95 
P g 7  of 15 

Chrunatogrms 

1 . Standards 

1-1 0.25 uglml 

1 -6 Calibration Curve 

2. Samples 

2-1 So i l ,  blank 

2-2 Soi l ,  for t i f ied  0.007 p p  

2-3 Soi l ,  for t i f ied  0.02 ppm 

2-4 So i l ,  for t i f ied  0.20 p p  

Note: Arrows indicate position of HPLC peak 

A - Internal Stadard  (Marker) , 2,2 ' -D i  fluorobiphenyl 

B - Analyte , Clofente zine 
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Example of Calculation 
- 

1. Peak Height - The distance, i n  millimeters (mn) , measured from the 
apex t o  the baseline of the HPLC peak. Adjustment for injection volume 
is not needed because the volume ms kept constant a t  20 u l  for  all 
s t a d a d s  and samples. 

2. Calculation F o d a  (Section 4.6, p .40) : 

a. Peak hei&t ra t io  = (B/ A) x 100 

A = Peak hei&t of the marker, mn. 

B = Peak hei&t of the andyte , m. 

b. Standard Calibration Curve - plot ra t io  vs concentration 

(uglml) of standards. 

c. Sample concentration (C) - read £ran Calibration Qlrve. 

d . PPM Found = (C) (V) 1 ( W) 

C - Concentration (uglml) 

V - Volume of final extract, m l .  

W - Wei&t of soi l  sample, p. 

e. % Recovery = (p Found) x 1001 (PP added) 



3. Ekanple 

a. ~ t a n ~ a r d s  Calibration Qlrve (Fig. 1-6) 

concentration ( u g / d )  A (mn) B (mn) (B/ A) x 100 chranatogram 

marker Analyte 

0.25 1 35 8 5.9 1-1 

0.50 136 18 13.2 1-2 

1 .OO 1 35 3 5 25.9 1 -3 

1.50 1 36 53 39.0 1-4 

2.00 1 38 70 50.7 1-5 

b. Sanple for t i f ied  a t  0.20 ppm (chranatogram 2-4) 

(1) Peak hei&t A = 137 mn; B = 63 m 

(2) Ratio (BIA) x 100 = (631137) x 100 

= 46.0 

(3) Concentration from Calibration Qzrve (Fig 1 -6) , 
- 

C = 1.80 ug/ml 

Final extract  Volume(V) = 2.0 m l ;  Sample wight W = 20.0 g 

(4) ppn Found = (C)(V)/(W) = (1.80)(2.0)/(20.0) = 0.180 ppm 

ppn added = 0.20 ppn 

(5) % Recovery = (0.1 80) (1 00) / (0.20) = 90.0 



D. Mattir(88) S O ;  I 
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