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ML Amlytical Bethod for the
Deterninatiom of Netaldelnwie
in Sail

1.0 JINIRODUCTION
1.1 Scope

Thisz nethod is used for the deterzination of
metaldehyde residoes in s30il samples from locations
in california. 7The method uses a derivatizatiom of
netaldehyle to acstaldebwyde 2,4-dinitrophenyl- =
' hycdrazone (2,4-DHPH) as the analytical approach. A
. ‘ Retiod from the Research and Consulting Company AG

Plant Mater=ial (Reforence 3) was used in
this mathod. The limit of gquantitatian (LOQ) is

0.02 ppn (m3/9) met«ldehyde. HNathod validation
.resgylts from EN-CAS report 90-003S 10 Datarmination
of _Meta] lehyvde Residues in/on Soils Trom a

valle ] , are included in
this report (see Table I). See Figure 1 for a
flowchart of the msthod. , ’

1.2 Principle

Metaldehyde is extTacted from soil by shaking with
dichloromethane (DCM) that has been pre-washed with
2% agqueous sodium bisulfits ts remcve tracas of the
cemtaminant, acetaldehyde. An aliquot of the DCX
axTTact is washed with 2% aquecus sodium bisulfites
to Temove extracted aldehydes which may cause GC
interferences after derivatization. After washing, -
the DCM phase is derivatized by shaking with a 0.5%
soelation of 2,4-dinitrcphenylbydrazize (2,4-DNP) in
S§N 3Cl (prizr to use, the derivatizatzion reagent is
pre—washed with DCM to remcve tTaces >f acataldehyde

BEST AVAILABLE COPY
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1.2 Principle (comtinued)

2,4-ONPH which may be present as a contamizant).
DOnder the acidic derivatization comtitions, ths
metaldehyde is convertasd to acetal
dissolves in The aqueous phass ang
2,4-DNP to form acataldehyde 2,4-DNPE. The
acstaldehyde 2,4-DNFH is DCN=soluble and is
.therefore retuxned ta the DOX phase as it is formed
during the derivatization-shaking process. The
reaction mixTure is transferred to a separatory
funnel and the organic phase contaizing the
derivative is drained back into the Teacticn vessel
(the aguecus phase is discarded). T™e organic phase
is returned to the separatory funnel, washed with &N
HCl, foliowed by a wash with wvatar (ZPFLC grade). The
sanple is then filtered through a pad of anhydrous
sodium sulfata and recduced to ~5 al Yy vacmm rotary
evaporation at a bath temperature of 30°C - 35°C. To
ranove the last traces of DO, ethyl acetatas is
added to the sample and the sample is evaporated to
dryness using vacuum rotary evaporation with a bath
temperaturs <f 30°C - 35°C. The samrle extTzact is
adjusted to an appropriate final voimme. Gas
chromatographic separation is accomplished with a
capillary DB-17 columm. Analyts dezection is
obtained usisg an alkali flame nitrogen/phesphorus
(N/P) detectar. :

2.0 APPARATUS

All equipment and apparatis may be replaced by egquivalent
items from alternate sources. : ‘

NOTE: Pricer o use, all labware should e rinsed with
DCM (which has been pre-washed wish sodi:m bisulfite).
Neither acetone ncr methancl should be used to =insa
glassware. Acetope reacts with the 2,4-"NP derZvatizing
agent giving rise to a potential interfe—srce. Methanol
contains small amounts of acataldehyde wtich can also
intarfere in the metaldehyde analyses. .

2.1 ~French sgquare bothles, 4~0z and 32--=
2.2 <Caps, polyetZvlene-lized, for Frencz square bot:tles

2.3 Separatcsry fimnels, 252-mL
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2.0 APSARATUS (continued)

.

[ ]

2.4 Erlenmever flasks, 250-aL, with 24/40 ground glass
fittings

2.5 Stoppers, ground glass, 24/40

2.6 Volumetric flasks, 100 mL, for preparing anllytlcnl
standards

2.7 Powder zu.nnels, glass, 4-inch diameter

2.3 Disposable Pasteur pipettes, 23-ca

2.9 Scintillation vials, 20-mL

2.20 GC vials, 2-mlL- .

2.21 Mechanical Shaker (G190 Gyrotory)

'2.22 Rotary Evaporator, c:ld fingers (Bm:hi Rotowapor,
model #FRE111) !

2.23 Top loading balanca, {Tisher Scianﬁi.tic, Model ;
XT-3KD) . .

2.24 uettle: analytical balance capable of 5 decinal

. accuracy, for weighing analytical standards

:

3.1 Dichloromethane (DCM}, pesticide grade.
NOTE: Just prisr to use (on the same day), wash the
DCM with 2% (w/7) sodium bisulfite sol on. This
is accomplishecd by paztitioning the DCM wit™ S parts
2% aqueous sodimm bisulfite to 1 part DCX.

3.2 Ethyl acetate, :est:.c:.de grade .

3.2 Methanol, Fishe_ Scientific, oOptima gradu
NOTE: All gracdes of pethanol are comtaminated with
small amounts cf acetaldehyde. The purest grads of
methanol ava:.la.‘:le skould be usad. -

1.4 Hydrochloric acid, ACS Reagent grade

Derivatizing raagent, 0.5% solution of 2,4—
d:.m.t:c-henylh-r-'-azz._e in sN HC1 (prcpared anaily)
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NOTE: Prepare derivatizing reagent by weighing
0.5 g of 2,4-dinitrophenylbydrazine per 100 aL of
6N HCl (diluted from 12M BCl). Warm, if

to dissolve. Wash the reagent with 24 times its
volume of pre—washed DCM cn tha day of use.

3.6 Sodium sulfate (Na,S0,),

s ACS cartified,

heated in a muffle furnace at 600'F for 2 hours

3.7 Sodium bisulfite, ACS certified

3.8 B & J bottled water, HPLC grade

: I
4.0 IEST SUBSTANCES

CH3—CH—0—CH—CHg
| |
o 0
] |
CHy3—CE-0-CE—CHg

Metaldehyda

(C.H,.0,)
MW = 176.2

CBy H
Ne”
1
N
|
KH
No>

NO2

Acetaldehyde 2,4~
dinitrophenylhydrazone
{(2,4-DNFH) MW = 224.2



EN-CAS Project # 90-0035 LO ' Page 125

‘ EN-CAS Method No. ENC-2/91 Page 8
4.0 TEST SURSTANCES (continued)

CgH; 504—1» 4 CH4CHO

astaldehdye ———> aceataldehyda

CH3CHO—— > CHgCH=R~NH-CgHg (No2}2

. acetaldehyde — > acstaldehyde 2,4-DNTH

S.0 FEEPARATION OF ANALYXITCAL STANDARDS

$.1 Fortification Standards

Weigh 100 Bg (active ingredient) of the tast
substance, metaldehyde, using an analytical bmlance
into a 100-nL volumetric flask. Dissclve and dilute
to volume with methancl to prepare a 1000 pg/mL
stock solution. ([WOTE: All grades of methancl are
contaninated with szall amcunts of acetaldahyde.

Use a grade which minimizes the acataldehyde
concentration. Fisher Optima grade specifies a
maxizum of 0.001% acctaldshyde, although in oxe
experience the amcunt present in typical lots
appears to be significantly less than this.)
Serially dilute the 1000 ug/mlL stock solutica in
sethanol to prepare 100 ug/ml and 10 pg/mlL standard
solutions. Use these solutions to fortify soil
control samples in order to monitor

rescovery. The stock standard solution is sta™le for
approximately € months. [NOTR: Store all standard
- stock solutions in a freezer at a tamperaturs of
=10"C to -17°C.] . ‘
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5.2 Gas Chromatographic Standards

Gas chrumatographic standards are prepared by taking
known quantities of metaldehyde through the 2,4-DNP
derivatizing procedurs. In this way, the reagent .
background in the standard is sufficiently similar
to that in the samples to permit direct GC
comparison of standards and samples. Note that
experiments in our laboratory indicats that the
derivatizing reagent blank substantially emhances
the capillary GC-¥/P response to acsataldehyde 2,4~
DNFH. Renoval of the reagent blank components from
the acetaldehyde 2,4-DNPH by purification procedures
othar than thosa usad to prapars the

30il samples, will lead to erronecusly low responses
for the GC standards and theresfore, incorrect
elevation of residunes in the soil sanples. Por this
reason, the GC standards are prepared as ssntioned
above.

Using the 1000 sg/mL metaldehyde stock solution
prepared in Section 5.1 above, diluts with
sufficient pre-washed DCM to obtain a1 pg/mL
soiution. To individual 25-al, aliquots of pre-
washed DCM contained in separatory funnels, add the
following volumes of the 1 pg/nl metaldehyde
solutionn: 0.1 mL, 0.2 nL, 0.5 mL and 1 ml. Higher
concent=ations of standards are prepared dQirectly
from the 1000 ug/ml metaldehyde stock solution in
methancl and the following volumes added: 0.01 nL,
0.025 mL, 0.05 mL, 0.1 mL and 0.2 mIL.. ¥When carried
through the derivatizing procedure and rscovered in
10 oL of ethyl acetats, these standards will contain
acetaldehyde 2,4-DNPH equivalent to the following
metaldehyde concsntrations: 0.01 upg/ml, 0.02 pg/|aL,
0.05 ug/mL, 0.10 ag/mL, 1.0 pg/ml, 2.5 pg/mL,

5.0 yg/aLl, 10 ug/al and 20 pg/mL. Sresh standards
are made at least weekly. [NOTE: Store all
standarZ solutions in a refrigerator at a
teaperature of 1°C to 3%C.]
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6.0 ANALYTICAL PROCEDURES

6.1

Extraction

'm Pre-wash tha dicMoWo by plrti.tlioninq

with 5 parts 2% aquecus sodium bisulfite to 1 part
Dq{. Discard the 2% aquecus sodium bisulfits.

. 8.1.1 Waigh 100 g of scil (processed according to

EN=CAS SOP III-S5.9, sas Appendix A) into a
32=-02 French sgquare bottle. Make appropriata
laboratory fortifications with the mstaldshyde
stock solution prepared in Section 3.1.
Miniwus volunes (usually less than or equal to
1 mL) of the methanol fortification solution
are used in order to minimize potential
intarferences from tha traces of acstaldeahyde
in the methanol. Allow solvent from the
fortification to mporat. for approximately
20-30 miputes.

6.1.2 A2d 250 mL of DCM {pre~-washed with 2%t agqueocus

sodiun bhisulfitsa; see NOTE above) to the -
French square bottla.

6.1.3 A2d 500 g of anhydrous sodium sulfats to the
DCM/s0il mixture. Cap the bottle using a cap
with a polyethylens liner and place plastic
tape on the cutside to prevent leakage.

6.1.4 Place the bot:le on its side in the mechanical
shaker and shake vigorously (approximately 200
rpr) for 15 minutss on one side. Turn the
bottle to'the opposits side and continue
shaking for an additional 15 minutes.

6.1.5 Ranove the bottle from the shaker, placs it
upright and let the sample sattle for at least
15 minutes.

Partition and Dariva:tizatiun

6.2.1 Transfer a 25-mL sample aliquot to a 250-mL
separatory fumnel.

6.2.2 Wash the DM aliquot by shaking with 10 mt of
2% aquecus sodium bisulfite solution. Allirw
the phases to saparate. (NOTE: The
Detaldehyde residues will remain in the

erganic pnase |
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6.2 Partition and Derivatization (continued) B

6.2.3 Draln the organic phase into a 4-oz French
square bottle. Discard the remaining aqueous
wvash. AAdd 10 mlL of derivatizing reagent
(0.5% solution of 2,4-DNP in 6N EHCl - sae
Section 3.5).

NOTE: The derivatizing reagent must be wvashed
with DCM (pre-washed with 2% aquecus sodium
bisulfite) prior to use in order to remove
aceataldehyde 2,4-DNPH contamination that may
be presant. This ls accomplished by
partitioning the derivatizing agent with 2.5
times its volume of pre-wvashed DCM (see
Section 6.1), then discarding the DCM. The
darivatizing reagent is prepared daily.

6.2.4 Cap the bottle securaly usiteg a cap with a
A . polyethylena liner and mechanically shake
(~=200 rpm) the sample f.or 20 minctes.

. : . . 6.2.5 Transfer the reaction mixture back to the
250-al separatory funnel. [NOTE: The organic
phase will contain the acataldehyde 2,4-
dinitrophenylhydrazone derivative.]

'6.2.6 Drain the organic phase back into the reactien
vessel (the 4-0z French squarwe bottle) and
discard the agqueocus phase.

6.2.7 Raturn the organic phass to the saparatory
funnel. Wash ths organic phase by shaking
with 2 x 20 oL of 6N HCl. Discard both acid
vashes. ) - .

}.2.8 Wash the or3janic phase again by shaking with
2 x 20 mlL of HPLC grade water. Discard both
wvater washes.

6.3 Filtration and Evaporation

§.3.1 Filter the sample through a pad (approximataly

) 50 g) of anhydrous sodium sulfate into a 250~
nl. Erlenmeyer flask with a ground glass neck.
Rinse the sodium sulfate pad with 25 mL of DCM
(pre—-washed with 2% agquecus sodium bisulfite),
csmbining the rinse with the filtrata.
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6.3

Piltration and Evaporation (continu.d)'

6.3.2 Evaporats the sample to approximately 5 aL
under vacuun rotary evaporation using a bath
tanperatura of 30°C - 1S5°C, .o

6.3.3 Add 25 mL of ethyl acetate and evaporats to
dryness using vacuum rotary evaporaticn at a

temperaturs of 30°C = 35°C.

6.3.4 Dissclve the sample extract in an appropriate
final volune (usually 10 amL) with ethyl
acetate. Proceed to gas chromatographic
analysis.

Gas Chrumatographic Determination

Use a4 30 m x 0.32 xm, 0.25-m f£ilm thickness, .
capillary DB~17 column to achieve gas
chromatographic separation. Use a Eewlett-Packard
Model 5890-A Gas Chromatograph (or equivalent) with
an alkali flame, nitrogen/phosphorus (¥/P) detector
to provide adequate ssnsitivity and selectivity.

Gas chromatographic conditi.ns are listed in Sect3ion
7.0 of this method. :

Safety Precauations

Safety goggles rmust bes worn when working with the
high concentrations of HCl used in this method.
Work should be done in a fume hoocd to ainimize

to the analytss, HCl fumes and organic
solvents. The chemical waste generated in this
procedure should be segregated from any oxidizing
agents.

Limit of Quantitation

For the soil types validated herein, this methed :s
proven effective to a 1LOQ of 0.02 ppm metaldehyde.,
Adjust the instrment sensitivity, GC calibratiom
standards and final sample volumes to allow
detsction of metaldehyde at 50% of tha LOQ.
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6.7

Tims Required for Analysis - v

An experienced technician can process a sat of
approximately 12 samples (including controls and
recoveries), and prepare them for injection on the
gas chromatograph in approximately one 8-hour day.
An additional day is required for reinjections and
for annotating and calculating the data.

Intarference and Potantial Problems

There are many ambient sources of acetaldehyde in
the laboratory environment. Therefors, extensive
care should be taken to prevent ambient acataldehyds
from interfering in the method. Some of the
precautions are outlined below. '

6.8.1 Glasswashing apnd Pre—cleaning Procsdures

After normal glassware washing has occurred,
mhmglusmauaqhthisp:mduraﬁth
DCM (pre-washed with 2% aqueous sodium
bisulfite).

&.a.z Seolvent Pre-washing

Pre-wash all of the DCM used in this procedure
with 2% aqueous sodium bisulfita.

6.8.3 Derivatlizing Reagent Pre-washing

The derivatizing reagent (0.5% sclution of
2,4-dinjitrophenylhydrazine) is Pre-washed with
DCM (which has been pre-washed wi=h 2% agquecus
sodium bisulfite).

6-8.4 chromatographic Interferences

After the analyte has eluted from the GC, the
colunn temperature is raised to 275°C to burm
off any long retention time interferences
before the next injection.
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6.8 Interferenca and Potantia) Prohlems (continued)

Matrix and Solvent Fffects During Gas
Chromatography .
The reagent backgroﬁnd wvhich remains in the
derivatized sample at the time of gas ‘

- chromatogriphy analysis has an enhancing

effect on the acetaldehyde 2,4-DNPH signal
during capillary GC~N/P analysis. Por
accurate determinations of metaldehyde, it is

.therefore critical that the standards be

derivatized and prepared in the same manner as
the so0l) extracts. . -
Inatument Maintenance _

Detaricration of chromatography and baseline
instability say be ssen aftesr as few as 5¢
injections. When this is observed, the
following maintenance functions are perforaed:
the inlet liner is replaced, the entirn
injection port is cleaned (and the sesals
replaced), and approximately 0.5 to 1 meter of
the front portion of the column is removed.

If these maintanance activities do not improve

the chromatography, then the N/P detectar bead
shoulc be replaced. ) :

7.0 GAS CHROMATOGRAPHIC ANALYSIS
7-1 Description and Typical Operating Conditicns
Instrusent: Hewlett-Packard Model 5890-A Gas

Chromatograph with an alkali flame,
nitrogen/phosphorus (N/P) detector
equipped with a 7673A Antomatic
Sampler. Data is collected and
processed with a Hewlet:-Packard 3396A

Integrator. .
Column: DB~17, 30 2 x 0.32 mm (J & W
Scientific), 0.25-um £ilm thickness
Gases: éan:ier: Je 4.30 oL/min. -
: Detector: 3, 4.43 =alL/min.
Air 84.8 nmL/min.

‘Aux Be 25.5 mL/min.
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7.1 Dcscripticﬁ and Typical oOperating Conditions

{continued)
Injecfiun:
Temparatures:

Retantion

Buy
7
E

LT
grewnro

EF5BEBense

gbbbiigs

CEEEEREE!

1 pL, splitless

Injector: 250°C
Datactor: 275°C

Initial Ovan Teaparaturs = S0°C

‘Initial Tinme = 1.5 min.
Ramp A = 40°/min.
Qvan Tenperature = 225°C
" Tine = 7.9 ain.
Ramp B ' = 40°/min.
Cvan Tamperature - = 275°C

Isomer § 1 = ~ 11.0 min.
Iscmer § 2 = ~ 11.3 ain.

Hewlatt-Packard 3396A Integrator

INTERANER DEFINTTIONS
" 0. SET MSEINE K8
1. SEY NASHLINE ZEIT VALLIY
2. SEY MSILINE AL TALLPYS
3. SN MM EXT PEK
4. DISIBLE MUTO-TARCINT STIWIIG
5. EITZED RASELIEE ICRTINTALLY
6. NEASURE 1ED OPINTR TERPSOLD
7. TURE QFF RETENTION TINE LIBFLTIC
8 & TURN OF START/STOR ELIXS
2 9. TURN QFF DNTECRAYION
9 10. IXIIMOT TERENLD
.0 11. DVEr NQYIVE PEX
1. LI IMQYIVE PEAXS
13. s, o2
4. STAR? PEAK SN WIEDOW

b EE
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7.3

Calibration
In order to bracket a wide range of metaldehyde’

. concsntrations, two standard curves are usad for

quantitation. Assuming a 10 aL final extract
volume, the lower range curve (0.01 to 0.10 pg/ml)
covers metaldehyde soil concentrations from 0.02 to
0.1 ppm. The higher range curve (0.1 ug/mL to 20
ug/mL) covers metaldshyde soil concentrations
between 0.1 and approximately 20 ppm. The
demcnstrated linear responss range for acetaldehyds

-2,4=-DNPH iz from 0.01 pg/ml to 20 ug/ml on the HP

5890 K/P detector. Sample residue values and
fortification values wvhich range above the 0.1 pg/mbL
standard must be injected within the higher range
standard curve (0.1 pg/mL to 20 ug/mL). This
approach allows rsagent background in the samples
and standards to remain constant. Only in rare
cases would netaldehyde residues in the soil exceed
20 ppa after normal application.

Use the metaldshyde GC calibration standards that

.weras prepared in the method {(Section 5.2) in

concentrations ranging frcm 0.01 pg/ml to 0.10 pg/nL
or from 0.10 pug/mL to 20 pg/mal to calibrats the
instrument. Inject appropriats standards at the
beginning of the run, after approximataly every 2 or
3 samples throuchout the run, and at the end of the
ran. A linear regression function is generated

) us:.ng t.he resulting sunmation peak height of the two

isomers, see Secticn 3.0, (obtained from the
integrator after suhtrac:iou of the reagent bhlank
contribution) vs. nanograms injected. The
correlation coefficient for the line should
generally be equal to or greatsr than 0.990. The
sanple nanograms found are deternined by inssrting
the summation peak height valus {corrected for the
rTeagent blank) of the two isomers into the standard
curve linear reqression equation.

GC Analyses of Sa.-ple_s

The peak heights of the calibration standards are
corzected for the concurrent reagent blank.
Additionally, the peak heights of the control and
treated samples are each corrected for the
concarrent reagent blank. Any remaining control
contribution is subtracted from the fortified
recgvery sample results. XNo correction for cnnt:ol
is :ade for treated residue sanples. :
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8.3

8.4

Calculation of ppa Found

oy found
S-equiv. injectsd

e fomd =

Calculation of Soil Moisture

Dateranine the percent of moisture in the soil by
weighing 10 grams of soil in duplicate, drying
overnight at an oven temperature of 110°C, and
reveighing the soil. The average of tha duplicats
soil moistures is to be used in the ruidu-
calculation.

Percent moisture in a soil sample:

“wat wt. - dry wt.
—— 100 = t wistare
wt wt.

Calculation of Seil Residues on Dxy Weight Basis

Pow wet
{1 - decimal t moisture)

ppm dry =

Calculaticn of Percent Recovery

When calculating percent recovery of a laboratory
fortification, use the following ppm subtraction
calculation if there is control contribution
present.

Ppa (corrected) = ppa (sample) - ppa (@nﬁ.nl)
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8.6 Gilculstion of Percest Bacouery (castisesd)

. poa fomd (omTected)
Iacowery =
fortitication Isvel (pm)

8.7 Example Calculation

Page 135

Page 19

Iomple: Set W 2, ron 37207 DH-QS Suple I: ZN90-S2
ot sample comts = ¢S0% sumple commty - 16 reagest hlask cxats = 3443 coumts

33 coumts ~ (~73.0 counts) . +
g fowd = — = 0262 o
151022.9 comts
% emiv. 20 g2 ukr L0 x 1000 8/ _
isjectad = * 10 g equiv.
SOl x 10 el x 1.0 £ 1000 gl/ul B
0.0262 g
e fomd = ————— x 0.0262 pm
1.0 g eqmiv. -
o (cmrecte®) = 0.0262 ppm {sanple) - 0.0029 pxm (comtzal) = 0.020 prm
3.033 pom (carracted)
1 Recowery = - 1100 1IT2
0.02 pom added
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9.0 YALIDATION RESULTS
See Table I in this report:.

9.1 Statistical Bethod

The mean racoveries and standard deviations ars
calculated from the validation data and appear in
the validation tables included in this method. Thae
standard deviaticn is calculated using the followiag

equation:

SD ey =

n-1 -

where the aum of the sguares of the indivicdual
’ deviations from the mean (x, -~ ¥) is dividee by one
‘I’ ‘ less than the total number of neasurements in the
set, n~1 (when the total number of measurements is
less than 30). ' '

9.2 Discussion of Validaticn Results

Recovery means and stancdard deviations calezlated
for the method validation in 0=-6%, £-12" and 12-18%
California soil indicate a rel:iable method for the.
deternination of zetaldehyde as 2,4-DNPH by gas
chrcnatography.

. In spite of the extensive provisions in the method
for minimizing backgrocod froem ambient acetaldehyde,
a small but measu—able acetaldenityde background .
‘appears in the reagent Slank. Small variations in
this blank sometimes ==sult in the appearancs of
somewhat elevated reccveries (-150%) at the method

- LOQ.
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Extract metaldehyde by adding DCM (pre-washed with 2% aquecus
soditm bisulfite) and solid anhydrous sodiium sulfate to
the soil sample and mechanically shaking.

Derivatiz- an aliquot of the DCM extract by mechanically
shaking with 2,4~dinitrophenylhydrazine in 6% BC1
{pre~vashed with DCM)

(aftar discarding tha aquecus phase) wash tha organic
phase with acid (discard acid washes).

|
Wash the organic phase with water (discu:d vatar washes).
| |
Filter the sample through anhydrous sodium sulfate.
| |

Evaporats tha saxple to a small volume
using rotary evaporation.

|
Add ethyl acetate and evaporate to drynass.
'3

Resconstituta the residues with ethyl acetate to an appropriate
final wolunme.

'
Analyze on a gas chronatnl;raph us:.ng N/P detacticn
and a capillary DBE=-17 column.
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FIGURE 2
Typical Chromatogram
Reagant Blank
Attanuation = 2

Rus » 3 HOW 17. 1P9L 191190193
STBRT

e

" [LPEL]Y
9,782

(82020~ taumar | noetaldehyde

11.110 2.4-IPH*
Ll.d44 -

11.83¢
Isomer 2 acwtuldabryde
24-0nrEe

Metaldehyde Equivalents Found: <0.02 ppm (0.0061 ppm)
GC run # 17243, sat MV-1, t;ated 12/17/91 .

. Expressec as metaldehyde equivalents
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PICORE 3
Typical Chrromatogran

GC Standard

0.01 gg/maLlL Acstaldahyds 2,4-Dinitrophenylhydrazons
(2,4=-DNFH) as Metaldehyde Egquivalents .

Attemuxtion = 2*

AuN & B § HO® 17. 1PL  10c143]2
START

. ' * .
12.827 % jpommar | acelaidebryds 2.4--DEPH
32.133%——lsomer 2 acelaldahyde 24-DNPES

" 0.0l ng injected
GC rz=n # 17243, set MV-1, dated 11/17/91

. * 2xpressed as zecaldehyde equivalents .’
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FIGURE 4
Tvoical Chroematogram
Gﬁ Standard
0.08 ug/ml, Acstaldehyds 2,4-Dinitrophenylhydrazone
(2,4=-DNPH) as Mataldehyds Eruivalents
Attenuation = 2*

RUN * is MOV 18. 1991 €2:13118)
STaPT

1t 8284——lsomer | acuinidebyds 2.4-DNPE

\ 131.113

Iromer 2 acetaldekyds 2.4-DNPH"

0.05 ng injected
GC run # 37243, set MV-~1l, dated 11/13/91

. * Exgressed as metaldehyde equivalents
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PIGURE 5
. Typical Chrumatogran
1.0 pg/mL Acetaldebyde 2,4-Dinitrophenylhydrazone
(2,4-DNPH) as Metaldehyde Equivalents
Attenuation = 27

RUMN & 1z WOV LE. 1791 @TF:LIIsIN
STasT

’ .. .' . - - AT e _i'mj; n
_ - 193 19. 91 3¢——Jenmer l&m
. ) 11-112
IT!:H.‘ N '
Irommer

2 scelaldehyds Z4-DNPH*

: 1.0 ng injected '
GS Tun # 37243, set MV-l, dated 11/18/91

. ‘ o _ * Ixpressed as etaldervde equivalents
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. PIGIRE 6
2ypical chropatogras

" soil control
(0=-6")
Att-nuation - 28

BUN S 2 WOV 17. 1991 21161163

ETary )
: T T L < -
..22 :
_ 1850214~ lomer 1 acetaldeiyie 2.4-2WPE*
. ' ‘ e x!:lxdhhm- 2 scetaldehyds 2.4-DEPE®

H:258

EN=-CAS Sample ID #: EJ1889-C2 ‘
Metaldehyde EZquivalents Found: <0.02 ppm (0.0041 ppm)
GC run # 37243, set HV-I,Vdated 11/17/91

. * Expressed a3 netaldehyde squivalents
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*

FIGURE 7
Iypical chromatogran
5011 control + 0.02 ppm ll-taldchyd.
(H")
Loﬁ FPortification
Attenmuation = 2*

yn & in wOv L7, 1991 23i3eatl
sSTMAT
. omer 1 acetaldehyds
18 . B2 lfmm— 2.4-DEPH*
11.115¢—isgmer 2 acstallalvyds
. z4-DEPEY

EN-CAS Sample ID #: ET1889-5S2
Metaldehyda Equivalents Recovered: -131%
Gc run # 37242, set MV-1, dated 11/17/91

L prressed as netaldehyd. egquivalents
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FIGURE 8
Iyvnical Chromatogram
. Soil Control + 1.0 ppm Metaldehyde
{0=-6%)

High PFortification
Attemation = 27

ymw = an NV 18. 1971 e3reNraé
START

¥

11.115¢———loomar 2 acsir dahydy
.4-DurR>

EN-CAS Sample ID #: EJ1889-55
Mataldehyde Equivalents Recovered: 95% .
GC run # 37243, set MV-1, dated 11/18/91

. - » 'mpressad_ as metaldehyde equimmts ‘
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FIGURE 9
Soil Control
(6-12")

At&mtian = 2

fUN o 1> HOV 16- 19891 82:¥7v4"
sTanr

4

.. a3 .
9.721w—lsomer 1 acstaldsiryde 2.4-DNPH*
. %4 omer 2 acetaldshyds 2.4-DNPH*

EN-CAS Sazple ID #: EJ1890-C2
Metaldehyde Bquivalents Pound: <0.02 PPm
GC an # 37237, sat MV2, dated 11/16/91

. : , * Zxpressed as metaldehyde equivalents
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FIGURE 10
Iypical Chromatocran

Soil Control ,+ 0.02 ppm Metaldehyde
(6-12%)
Low Fortificaticm

Attenuation = 2*

Mmoo 2m WOV 16. 951 Q4143539
STl Y

EN-CAS Saxpis ID #: ES1890-52
Netaldehyde Eguivalernts Recswvered: 109%
GC run § 37237, set MV2, daced 11/16/91

. : % Expressed as metaldehyde eguivalents
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" FIGURE 11
Ivpical Chromatogran
Soil Contxrol + 1.0 ppm Mataldehyde
 (6=12%) ,
Eigh Portification
~Attenuaticn - 27

R & 39 ‘v 16. 1991 131103
STant

r -

3:!r8

*. S01 .
$.7236——Isamer 1 acstaldebrysia

S s.979 24-DOPreT

19.2a9

Isomer 2 aceéinideiryds 2.4—-TNPE*

EN-CAS Sample ID #: EJ1890-S5
Metaldehyde Eguivalents Recoversd: 117t
GC run # 37227, set MV2, dated 11/16/91

* Expressed as zetaldehyde equivalents
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FIGURE 12
Tvpical Chromategram
Soil Control
(12~-18")
.Attﬂmation - 2

2N 1 Ny 12, 1991 #2:137139
START N
— aT i

. ZN-CAS Sample ID #: EJ1891-C1
Metaldehyde Eguivalents Found: <«<0.02 ppm (0.0071 ppm)
GC run # 37239, set MV, dated 11/17/9%

’ . Zxpressed as etaldehyde equivalents
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FIGURE 13
Iyvpical Chrosatoqran
Soil Control + 0.02 ppm Mataldahyde
(12-18%)
Low Portification
Attenuation = 3*

YT I Y ! ®av 17. 1991 eSti19tRe
START .

™ av .
?. 134

e
' .97 :
19.290 \

Isomer 3 acetalderyds
2.4-DNPH°

EN~CAS Sample ID #: EJ1891-52
Metaldehyde Equivalents Recovered: 91%
GC run # 17239, set NV3, dated 11/17/91

* Bxpressed as metaldehyde equivalents
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FICORE 14
Tvpical Chromatogran
Soil Control + 1.0 ppa Nataldebryde
(12-18%)
High Fortification
Attanuation = 27

AUn » 4 I uaw 17. 1981 14140317
sTapY ‘

T

EN-CAS Sample ID #: EJ1891-S6
Metaldehyde Equivalents Racovered:  94%
GC rux # 17239, set MV, dated 11,/17/91

* Exgressed as metaldehyds equivalents
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FICURE 15
typical GC Calibration Curve for 0.01 - 0.10 ng

' METALDFH )E SOIL 12-18"

16 .V . -
14 . - ' @
) J
. 12 — i /,/E
g 10— —t gt
EE . - . ‘/
s 3 )
8 |
gE 67 e —
4 | data points
2 g e linear regrss.
c/?/ |

O 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 O 1
\ © NG INJECTED '

GC run 7 37239, set MV3, dated 11/18/91
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TIGORE 16 .
Typical GC Calibration Curve for 0.10 - S ng

METALDEHYDE SOLL 12~18"

800 t

' A
600+ L’
B d i
e B m \
£2 pd %
= 3 400 v f
o '
.;E 300 // !
Q :

200 A datapoints |
o — |

100 : : Bnear regrss. —

0 05 1 15 2 25 3 35 4 45 S

NG INJECTED =

GC run # 37239, set MV, dated 11/18/91



