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This method is ysed for the determination of hrdroxr-sina?im
residues in soil samples. This method is esoecially applicable to
s0ils from which OM-simazine is difficult to extract using

conventional soil extraction solvents (e.g. methanol-water or
acetonitrile—water). :

S

‘ Princinle

Hydroxy-simazine (CH-simazine) is extracted from soil by refiuxing -
the soil in 20,20 fethanol/concentrated hydrochloric acid. Prior to
acid extraction, the soil is solvent washed to remove any parent
simazine so as to preclude conversion of the parent to ON-simazine
under the hot acid extraction conditions. The acidic extract is
neutralized with ammonium hydroxide and concentrated by rotary
tvaporation sntil essentially dquecus remains. The aguecus

concentrate is cleaned yp using a C~18 Bond Flut cartridge. The
cartridge eiuent is analyzed by HPLC. :

Qetection Range

This method is effective to a screening level of 0.03 ppm in soil.
Since recoveries generally fall in the 40-802 range, instrument

sensitivity should be adjusted to alliow detection of the analyte at
402 of the screening level,

Anairysis Time

» including controls and fortifications,
require appraximately three man—days to complete. ’

t
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6.0

7.0

7.5 Filter paper, glassrfibrr, 12.3 cm (Whatman 934-aH or

7.12 Rof:rv ou:borator‘(aucgj,or oquivaleqt»

tm

- :s.a ;nter4'ronces-

Appearance o¢ interferences at the OH-simazine retention time varieg
URONG 30il types ind depths. When interferences are observed, ,

Change in the liquid chromatography (L.C.) mobile phase can usuaily

be used tg 3®parate the OW-simazine from the interfering components,
lﬂ‘nirticular..incroasing the l-octane sulfonic acid content - :

"selectively moves the OH-simazine retention time outward without

by

significant]y affecting most other peaks.

af Preciutions -

Normai safety pr-cautions; including the wearing of gloves and safety

9lasses, shouiq pe taken whenever handling Organic solvents. ‘When

“handling concentrated hydrochloric acid for acid reflux, .additiona)

Precautions ape advised, including the wearing of goggles or a face
shield, or working behing A safety shield. Both.the acid relux ang
the heutralization should be perfarmed in 3 fume hood, R

hngar;ggg

7.1 Bottle, 300 ml, French square-uitthoflon-liﬁﬁ? cap (or

tquivalent)
7.2 Buchner funnel, 9

7.3 Sidearm flask; 300 ) . . ’

. 7.4 ' Shaker, rociprocating - New arunsuick scientific G10 gyrotdrr—

OF equivalent

- tquivalent)

7.4 Filter paper, glass fiber, 9.0 cm (Uhatman'BF/c or equiv*loht)

7.7 Erienmeyer flask, 500 mt

Y

- . o -
7.8 Hot plates (Corning PC-100 or tquivalent)

7.9 Condensers, reflux

- 7.310 Glass boads,‘holloi,-d L T '. L

b

7.1 ‘PH meter (Beckman Ze~omatic 58-3 or equivalent)

. 7.3 Boiling flask, rounc, flat nottomed, 1000 m

L




N

7.14 Uac~E1ut‘pr9cossing station (Analytichem Int. SPS 24)
?.13 Bond Eluts, CIB; 3 cc <Analrtichem Int. 8487303

7.14 Rosorvﬁir, 73ml capacity (Analytichem Int. » 407S00)
7.17 Test tube, 13 mi, graduated h . N

7.18 Graduated crtinder, 109 mi

7.19 L.C. Pusp (Waters model $10 or equivalent)

7.20° L.C. autoinjector fUators WISP 7108 or equivalent)

7.21 L.C. detector (Kratos Spectroflow 783 variable wavelength or
. *quivalent)

7.22 |.C. column, Whatman Partisil 5, 00S-3, 25 cn
- 7.23 L.C. tutoszmpler vials, ) -

. 8.0  Reagents

8.1 ncotunitrilo, !-IPLﬁ grade
8.2 Acotcnitrilo, ;estici‘do grade-
8.3 Ammoniun chloride, ACS grade
9.9  Anmoniun r;vdroxido.'ﬁcs grade
8.5 Citric acia, ®onchydrate (granylar) ACS orade
8.4 Ethyl Acetate, pesticide orade

. 8.7 Hexane, pesticide gr;do -
8.8 Mydrochtlaric acid, concentrated, ACS Qrade
8.2 Hyfio Super Coi (Fisher ¥ N333)
8.10 Methanol, HPLL grade - -

8.11 Hothanolt, Pesticide grade

8.12 Mil1i-@ (deionizeq) water

. 8.13 i-octane sulfonic ACid, sadium salt, WPLLC grade {Eastman Xocax)

75
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. . v.0 Procedul?e

9.1 Preoaration 9% Sample

?.1.1 Weigh ten grams of nll-hmogoniztd, air dried sqil inte
4 300 m1 French Square Dottle +itted with , Teflon=tineg
Cap. :

'9.‘2 . gxtragtion ‘ :

. . ' ' . \

" 9.2.1 Parent timazine may be converted to OH-simazine under

: : acid conditions and therefore must be removed prigr tg
the acid reflyx step. Two alternate techniques have
Been devised to remove the parent simazine from the N
sanple. One of these two ProcCedures should be selected
based on the extractability of OH-simazine from the
Specific sgi) type. '

?.2.1.1 For soils from which GH-simazine is more
readily extractable, add 250 a) of 73/23 ethyi
icetate/hexane. Shake the mixtura for two
hours at 200 Fpm on the grrotory shaker.
Vacuum $iltee through a 12,3 en glass fiber
filter comtained in 3 ? cm Bychner funnel.

o Rinse the #ijter with 30 ol of 7%/2% ethyi

. . ' icetateshexane. Discarg the filtrate, which

. ) : should comtain oniy parent ((ZL o¢ the

OH-simazine present is extracted under thess
L : . - conditions), Using a tweezer, caresylly
‘ - transfer the $ilter containing the soil into 3
300 ml Ertenmeyer flask. The filter will have
to be rolled Up to do this. The larger filter
(12.5 o) size facititates transfer of the

filter withoyt loss of soil. Proceed to Step
9.2.2. .

?.2.1.2 For 30ils fran which OM-simazine is less
readily extractable, add 150 Al of 80,29

Acetonitrileswater to rinse the filtepr, Po_not
discard the filtrate ang rinsate. They wil} be
Conbined with the Acid extract at a later step,
Transéer the filter ang s0il to a %00 ai :
Erlenmeyer $1agx A8 described in ?.2.1.1.
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?.2.2 ada 139 ml of 80/20 mtﬁanol/cmcoptrated hvdrocnlm_-ic
Aid to the 300 mi Erlenmeyer flask containing the s0il
ind the glass ¢iber filter and reflux for one hoyr. Add
fifteen to twenty 4 mm hollow glass beads to facilitate
refluxing. Alloe samples to cool briefly, then while
still} warm, vacuum filter through & Whatman 9 cm GF/C
glass fiver ¢ilter. Rinse the filter with ~S0 ml
methanal ang combine the rinsate with the acigic
extracts. Note: The filtration myst be dome while the
reflux mixture it still warm, Some s0ils have been
shown to reabsorb the analyte when the reflux Dixtyre
was allowed ta stand and cool. This absorption

increases with increasing standing time aéter cessation
of heating. )

9.3 Neutralj ion

?.3.! Poyr the acid extract into a 500 ml beaker. Using a

. _ ?.3.2  Remove the pH electrodes and add 13 grams of Hyflo Saper
' . Cel (Fisher ¢ H333) to the beaker while continuing

stirring, After dpproximately two minutes of stirring,
filter through a Whatman ¢ cm GF/C glass fiber filter
uUsing a ? ¢ Buchner funnel and a 300 ml sidearn flask
As the filtration proceeds, a filter cake will form, and
filtration wili cease shortly thereaster. Sently bereak
up the ¢ilter cake with a spatula, Rinse the sampls
beaker with ~sp nl of 80/20 Acetonitrile/water and pour
-onto the filter cake to re=suspend the soligs. Combine
the rinsate with the first filtrate.

9.4 §mg|g__ ggnggngragign

1f Step ?.2.1.2 ($gp difficult-to-oxtnct 30ile) was ol lowed,

transfer the Acetoniterile/water filtrate from anad ¢
neutralized filtrate ¢rom tep 9 to 2 1000 m) roynd botiem :
tlasik, Rotary *vaporate the combined solution to less than 3§ '
nl at which point only queocus. should remain, Bring the vGlume

Up to 30 ni with water, in a 100 mi 9raduated cylinder., 134

necessary, saturate the queous solution with 3 grams of

ANBON § ypy chloride, (j¢ a precipitate is already present, thirg

step isgunmctsnrr). 1f Step 9.2.1.3 was followea,

concentrate the Neytraljzeq filtrate directly to less than =7

- ml on a rotary tviporator, Bring the volume back to S0 mi with
. s water ang Proceeq with Stpo 9.3, , .

7 -
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. , 9.3  Sampile Cleanup

Place c-1g Bond Elyrg (Analytichem Int.,- 3 cc, 407303 on ,

OX or squivalent ipparatus. Prime the Bond Eluts by
with 1 volyme ("3 ml) of methanol followed by [ volume
"I m1) of Milli-Q water under Vacuum (the flow rate should pe
itely 4 mi/min). Do not allow the Bond Eluts to ary,
Attach 3 75 4 Capacity reservoir type (Analrytichem Int, g
407500) ¢ Pour the sample inty tne
top the Bond Efut. Apply vacurm., The % nl valume )
i 13 minutes. After the 30 mi has Completely
Bona Elut, elyte with 9 ml o¢ 2%9/7%
methanol/water (fingt rinsing the sampie container). Thig .
eluent should cop

tain the OH-Simazine. adjust volume to 10 m!
with 25/75% methanol/water. :

[
i

Samples are NOw ready $ar liquid chromatography.

10.0 Liquid Chromatograghz angitigng

10.1 Dexector:

n 783 uariabio wavelength éotoctor,
set at 240 n-.. .
éump: Uator; mode | 510, set at 1.0 al/min,
Injector: Waters WISP 7108
‘ll. Col;nn:

Whatman Partisil 3, 00S-3 2% oy o . f
(Whatman Cat. ¥ 4238 001) N ' J. ‘
Mcoi'le PRase:’ 22/73 acetunitrilo/ﬁ;tfﬁ uifh
i~octane sul4anic acig ang. 2
:itric acEd‘as 3 byffer

10 grams/7iter < o
«2-grams/ljter

N

Attenutatigp; 0.035 AUFs (g attentyation sufficient o détoc:

. 0.015 ug/nmi QH-simazine when 40 yl o+ sample
! _ injected) :

Rotoniucn Time:

Approximately 8.5 minytes ' )
11.0 Zalibration ' S :

Xnown quantities o¢ OH-3im
3t selected inttrvals. A linear Curve is constr
Aeight in Dillimetery i

azxine are injected throughout the L.C. ryn

ucted using‘poal '
he sampie nanograms
St values intog the

‘ i The ranogranms 9f sStandara
injecteg range ‘rom .73 44 68.0. '
!
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12.0 Rreparation of Standarg;

12.1 Weigh 9,925 37aMs of hydroxy-simazine and place in a 250 mj
volumetric $1ask. agq approximately 150 mi of 0.IN
hydrochioric Acid and dissolve with the aid 04 an ultrasonic
Bath. 'Bring up to :ne mark with 0.IN hyarochlioric acig. Th:g
vields a solution of 100 ug/ml. X

Make serial di1utions'§rcn the above stock solution with 25/73
methanol/water. Useful standard range is from 0.01%5 yg/ml s

: 1.0 ug/mi hreroxy-siavzine. . i
13.0 Calculations "
zaicu’ations

13.1 The ppm valye for oach‘sample is determined hy:
PR = ng found (from std cuévq)/niiligrans of s0il equivalents
. injected - ’ :

-

Where milligrams of S0il equivalents injected

%9 sample wt. taken through method x ul inj.

ul finat volume x dilution fac{or

The ppm vailye is then corrected for the method recouvery of t=e
fortified Sam0les, ¢ the recovery is less than 100%. Ng
correction is made fes recoveries above 100%.

N ppm found
corrected ppm = - ————

iveTage 7 recovery (as a zecimai)

13.2 Moisture Calculations °

Moisture vaiues are Setermined by weighing out 10 qrams nf sc.1
©in duplicate., This is then dried overnight in an gven at 1119

% moisture :n a sampie

wet w0l wt - gy $0i1 wt .
—————X 100 = % water in sample

¥

wet scil weight "




{

Since the samples are air dried prior to analysis, the
necessary conversion is from dry weight to wet weight bas,s.

POm wet = ppm dry X (i- decimal % moisture)

[4 the sampies were not air dried, dry weight ppm can be
detarmined by:

. ppm wet
ppm dry = -

(l-decimal % moisture)

13.3 - Coanversions tg parent-simazine ppm oquﬂivaleﬂ*

M4 parint simazine
molecular weight conversion factor =

M4 OM=simazine
= 201.67/183.2 = 1,10

pom OH-simazine X 1.1 = PPE as parent simazine

14.0 Resylts _ .

This method has been. validated on soil samples from two widely -

separated areas, at 3 giséerent depths. See Table ! for sercent.
recavery, ' .

"
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Soil Depth
and Location

0- 8*
0- 8°

8-14°
16-24"
16-24°
0- g*
8~14"
14~24°

Oregon
Oregan

Oregqon
Oregon
Oregon
Missouri
Hissour;

Missouri

1
S

Hyaroxy=-Simazine Validation Data

TABLE 1

Fortification Level

0.03,

0.03,

0.03,

g.10,

'0-10,

9.10,
8.10,
0.10,
0.10,

0.10.

1.0 ppm
1.0 ppm

0.30 ppn

0.350 ppm-

0.30 ppm

1.9 ppm

0.5 ppm»

0.3 ppm

v % Recovery Average
631, 46%, 74% 612
dTL, 494, 78/ 70
4T, 4T%, 63 1
5%, 4%, 9% 9%
&894, 8174, &0 &L
S&L, 487, 84% 457
8L, 874, &%/ .14
302, 32T, 46 4974
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FLOWJ OlAGRAM FOR OH-SIMAZINE METHOD

MORE EXTRACTABLE SOoILs - SS RACTAB 0
10 gram sail : ' ' 10 gram sail
l _ . ‘ 1
Shake out with 250 mi of o . Shake out with 130 ml of ‘
73/23 ETYOAC/Hexane for . 80/20 CH3CN/H20 for -
2 hours at 200 rpm : N 1 hour at 200 rpm
to remove parent. L I .
Ty . '
‘ Filter
Filter and discard 1
tiltrate . : :
1 (Filtrate) (Soil and Filter)
Reflux s0il Cand filter) ' ' © Reflyx s0il C(and #ilter)
for 1 hour in 150 mi of . -1 bour in 130 ml of
80/20 methanol/conc. HCI . 80/20 methanoli/conc. HCI
I : - . '
Filter Cwhile still warm | Tilter Cuhile 3till warn

from reflux) . from reflux
| . } _ |

Neutralize with NHAGH Co  Neutralize with NHAOH -
| ) : . ' |

Add 15 grams Hyslo Sucer el T . Agd i3 grams of <yflo

. . - Super Cal

- ‘ i
Filter ===-= Discardg selids.

_ Filter -=~-- Digscars solids
I (Filtrate) ‘

! (Filtrate)
Rotary evaporate to aqueous

" Combine in 1000 al $las«
| . : " and rotary evaporate o
- aquecus
Pass through C-18 Beng =iyt : I,
( ) .
Elute with 9 ml of 2%/7%

- " Pass through C18 Bend Elut

]
methanol/water

| ; _ Slute with 9 ml cf 2%/7%

. methang!/water

Liquid chromatogragh I

Liquid cnromategraph

-
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