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ANALYTE: Dtter,afnatton of IKPA tn son 

AREA OF APPL1CA8JL1TY: Hazleton Laboratories Aatrtca, Inc. (HI.A)
a19ulatory Comp1tance Moft1tortng 

SCOPE: 

Thfs Mthod ts applicable to soil levels tn .the range fNIII 0.0S ,ag/g [lf� ft of 
d1ttct1on (LOO)] to 1,000 s,g/9 (higher tf d11uttons ,,. �ade). 

PRlHClPl.E: 

So11 supl1s are hoaogtntztd, blender extracted wtth 35:65 wat1r:acttonitrflt. 
filtered. and ox1d1Ztd with potass.tum hydroxide. TIit extract is partially 
cleaned by a partition with chlo~ofora after adding sod1ua dllortde Ind sodium 
hydroxide. The chlorofon1 1s discarded. ·Th• suplt ts then actdtfttd• with 
sulfuric acid and part1Uontd wttb chlonfo,.. Tht suplt- ts reduced in 
volume and dertvattztcl with dtaz0111thane. Following dtrtvattzatton, tht 
sH1ples trt furtbtr cleaned by Flortsn and U.111 tnJecttd aftd qu1ntttated
using a 9as chrocaatograpb (GC) wltb a Hall detector. 

S£MSJTIVtTY: 

The lowest detection 11� 1t of this assay ts 0.05119/9. Tht ht9hest li� it is 
1,000119/g for each compound. 

b1l: £1ch 11t of recoveries was ~n tn dupltc1t1 at thri• spiting levels: 

70 ,al of I0.4 pt/a NCPA isoocty1 ester 
35 Ill of M4119/� l NCPA 1sooct1l ester 

12S ,at. of 604 119/al MCPA 1sooct11 ester 
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SAFffi PRECAUTIONS: 

o Observe all laboratory safety precautions. as outlined by th, HLA Safety
Training Manual. · 

o Tak, care when working with organic solvents; the f11111s � ay be harmful. 

INTERFERENCES: · 

No known Interferences exist. 

QUALITY ASSURANCE: 

o A recovery and control sample are run with each set of suples (1 set is 
no larger then 20 samples). The recovery Is spiked at on, to five tias 
the LOO. 

o A reagent blank and reagent spike samplt �ay bt run with each set of 
samples; this ts optional. . 

APPARATUS: 

o Analytical balance, precise to 0.02 g 
o Rotary 1v1por1tlon equipment 
o st,aa bath 
o Bl1nd1r 1111tor 
o Bl1nd1r cups, 40-oz capacity 
a llucllner funnels 
a Vacu• flasks 
a Kud1rn1-Danish (K•D) flasks, SOO·lll. capacity 
o K•D tulles, 25• to 50-111. capacity 
o l•ball Snyder colans 
a 250-at. s,paratory flasks . 
a 250· to 500-at. bot11ng flasks 
a Polld1r funnels 
a Cotton batting 
a 15· to 20·• watch glass 
a Cb,--tographlc COlUBIS, 19-• l.d. x 30 ca (approximate), with 1 

· 200· to 300-lll. res,rvol r Ind fr1 tted encl · 
a GC 1nJect1on vtals 
a Gas ch.--tograph with Hall Detector tn halogen IIOde 
a Vartous nor111l glassware 
o 10-IIL volUMtrtc flasks 
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REGENTS: 

_O Florts11, 100·200 •sh, r1sidu1 grade, activated 
Ac1tonitrtl1, "s1du1 grade
Dltontzld water 
Extraction solvent, 65S 1c1ton1tr111/35S water (v/v)
Acid-washed c111t1 
0.51 •thanoltc potass11111 hydroxide (28.1 g potassl1111 hydroxide In 
'l·L •thanol)
Bo111119 chips
Sodfta chloride 

0 31 Sodh• hydroxide 
0 Chlorofon, "s1du1 grade 
0 P1tro1e.. ether, "sldu1 grade 
0 Anhydrous sodIta sulfate 

Elution solvent, l!IS ethyl ether, IS ethanol, 80S petroleua ether 
(Y/Y/V) . 

0 Water, purified through a H1111·Q• systea, Hllllpo" Corporation 
0 61 sulfuric actd 
0 lsooctane, "sldue grade 
0 Dtaz-thane. Collbtne 35 •L of 2·(2•ethoxy1thoxy)ethanol, 20 ml ·of 

ether, Ind i .potasstua hydroxide solution (I 9 of potuslua
hydroxfd1 ln--10 ·IIL -of water). Place this solution tn a 100-al long­
necked dtst111tng flask ftttld with a dropping-funnel Ind ID 
efflctent condenser, In a water bath at co•c. As tlle distillation 
of the ether starts, add a solution of 21.4 9 of Dtuald• (an
Aldrich product, D2,800·0) tn about 200 Ill. of ether througla the 
dropping funnel over 20 � lnutes. The rate of lddttt1111·s11ou1d equal
the rate of dtstfllatton. When the dropping funnel ts 111pty, add 
another 40 Ill. of ether slowly Ind continue the dtsttllatlaa until 
the dtsttlltng ether ts colorless. The co� btned ethereal 
distillates contain about 3 g of dtuo� ethane. 

CAUTION: Dtuo� ethan1 ts not only exceedingly toxic, but tts soluttoas have 
been kn- to explode unaccountably. Hence, all work wtth 
dtuo� ethane should be carried out behind safety shields tn 
efftct111t hoods, and proper respirator � asts should be worn. 

Im!£: D1uo� ethane should be � ade by an experienced analyst. 
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PROCEDURE: 

£1tr1stton, Pactttton, and Ptctvattzatton 
f!m: Arecov·1ry sample should be fortified t-dtat1ly after transfer ta a 

waring blender with the appropriate volume of spiking standards. 

!. Transfer 50.0 g of the saaple Into a Vartng blender. 

2. Add 350 �L of extraction solvent (351 Mlllt-Q water:651 acetonltrlle) and 
blend It at �oderat1 speed for 3 � lnut1s. 

3. Filter the solution through a Buchner funnel lined were with aWhatan 
No. 5 filter paper and approxt� ately 3/4 1n. of add-washed cilltt. Oo 
not rinse the c1ltt1. 

4. Transfer 100 Ill. of ftltrate to a K•D apparatus containing· ZS �L of O.SH 
alcoholtc potasstua hydroxide and a large botllng chtp. Save the 
remaining ftltrate 1n an B•oz Jar wltll an aluatna fo11-1tntd cap. 

s. Attached a three-ball Snyder column to tlle K-0 appratus and support tt 
on a steam bath wtth a bottomless beaker. Keep tile steaa low until all 
places on the steam bath are filled, then tncreas1·th1 heat and ev....-ate 
the samples to an aqueous layer. The aqueous layer 1s reached when then 
ts no longer action froa the top ball on the Snydlr-co-1111111. Remove tu 
layer froa the heat and allow_ tt to cool. 

6. Rinse the Snyder col11111 wtth a few �11111tters of Nllll•Q water and 
ra� ove the colu�n. 

7. To a 250-�L separatory funnel containing approxtutely s·g of sodtua 
chloride, add the aqueous layer froa tlle l•D apparatus wtth sail Mllll•Q
rinses. Rinse the K•D apparatus wltll 10 Ill of 31 sodl1111 hydroxide 111d 
add tt to the separatory funnel. Shake the separatory funnel to dissolve 
the sodh• chlortde. Rinse the K•D apparatus with approxlutely 25 al of 
chlorofol"II and add ft to the separatory funnel. 

a. Gently Invert the separatory funnel.six to eight tl•s, venting tt as 
necessary. Allow the layers to separate, then dtscard the lower · 
chlorofor� layer. Do not dtscard any -,1s1on that � lght app11r beboffn 
layers. 

9. R•~eat Step Bwith another ZS � L of cblorofor� and discard the lower 
layer as before. · 

10. Add 15 Ill of 611 sulfuric acid and � tx It slightly. 
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11. Add 25 � l of chlorofoni, stopper the separatory funnel, and shake it for 
I � inute. 

12. Allow the layers to separate and pass the 1-r chlorofoni layer through 
a plug of glass -1, supported by a glass funnel placid tn a 250-mL 
ra~nd•bottoa fl ask. . · 

13. Repeat Steps 11. and 12 twice �ol'I. 

14. Rinse the cotton wttt. a s� all &�aunt of chlorofor�, ,._v, the funnel,
and add 5 � l of isooctane to each flask. 

IS. Evaporate the extract to approxiutely Z � l. 

16. Under an exhaust· hood, add 5 ml of dhz0� tth1ne to each flask, caver the 
flasks wtth watch glasses, and allow th• to stand for 30 � inutes. 

17. Add S �L of isooctane and evaporate the solution to approxtutely z Ill. 
18. Add 5 Ill of petrole1111 ether to each flask and cover the flasks wtth 

alumtn1111 foil. · 
.... . 
,., J!gll: Blender jars, Buc~ner funnels, and K·D apparatt should be cleaned by

the an-lyst 1-61ately after use. 

Fl oc1 s11 CJ CIDYP 

I. Add 35 Ill of profilld-nortsil to the col._ and tap the coluan to settle 
tt. Top the flortsfl wtth &pproxtutely 1.5 ca of anhydrous socltum 
sulfate. 

2. Prewash the 
( 

coluan with 70 Ill of petroleUII ether. 

3. llben the petroleum ether has just entered the socli1111 sulfate hy.•:-, add 
the sa�ple to the col;ai. Rtnsa tht round•bottoa flask wtth two :•ml 
porttans of petro 111111 etlltr and add thH to the co11... 

4. Place a cle111 250• or 500-�L botltng flask under the coluan and elute the 
sa�ple with 200 � t. of the elution solvent. 

5. Add 5 Ill of tsooctane to the boiling flask and evaporate the sa�ple ta 
just· under 5 �t.. . 

6. Quantttattvely transfer the sa�ple to a IO·�l vol-trtc nut and dilute 
tt to vol-. 
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7. Tr1nsfer the S111Ple to I screw-top Injection viii ind ret1tn excess 
sample In 2-dra vatl. 

e. Inject the sample Into the GC syste� ind quantltate It. 

GC CPnditfans 
Col-: JS OV-17 on 100/120 Msh supelcoport 4 m 

1.d.-x 6 ft. 
Injection port: 2s0·c 
Detector: Halogen IIOde, 900• to 1,ooo•c
Co?- temper1tures: Initial, 175"C 

Final. 190"C 
Rate, l"C/� !nut~ 

Injector volume: . 7 Ill 
Carri er gas: Heliu�, 40 lll./� inute
Reaction gas:. . Hydrogen, 50 � l/� lnute 

l!Qll: The above para�eters uy be adjusted to �aximize chromatographic
resolution and tnstruaent performance; 

CALCULATIONS: 

Using standards of appropriate concentration, calibrate a standard curve of 
pe1k height of HCPA Mthylated acid versus concentration. Comp1re sample pea,
heights to the standard curvt of concentration values. Sample peak heights
should fill bttwten the stllld1rd run for proper qu1ntltation (lt� lt
approximately 0.05 ptJ/a for stand1rd). 

ppm • i...l.Jl X 1.5' · 
s 

where pp�• conc1ntr1tlon of HCPA ester In s1mple 
G • ptJ/a HCPA acid In suiple generated fro� standard curve. 
D • dilution vol- (� l) · . 
S • s111ple weight (g)

1. 56 • conversion factor HCPA acid to HCPA ester 

(MCPEJ 
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