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ABSTRACT: o A procedure is described for the analysis of BAYLETON and all

: known metabolites, free or conjugated, in poultry tissues and
eggs. The tissyes are extracted using methanol in a Polytrom
blender,  After vacuum filtration and rotary vacuum evaporation,
the oily extract is partially cleaned up by passing it through
¥ XAD-4 ion exchange resin, eluting with methancl. Following

R concentration by rotary vacuum evaporation, the residue is hy-

[ drolyzed by refluxing with concentrated hydrochloric acid, which
’ converts BAYLETON and metabolites te p-chlorophenol, The re-
K sulting phenol is steam distilled and further cleaned up by
partitioning with acid and base followed by derivatization us-
ing 2,4-dinirrofluorobenzene. If necessary, the derivative is
further purified by passing it through an alumina column. An
internal standard of 3,4-dichlorophencl is added before deriva-
tization and the samples are assayed using gas chromatography/

! mass spectrometry, monitoring the specific ions 127 or 294 (161
I or 328 for internal standard) for primary or confirmatory ana-
L j .lysis, respectively,
i
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BAYLETON TOTAL RESIDUE METHOD VERIFICATION
(POULTRY)

The following method has been validated for quantitation
of total residues of Bayleton and metabolites in poultry liver,
gizzard, muscle, fat, skin, and eggs.

I. EXTRACTIONS
A. Tissues. N
1. Samples, weighed into a 1-liter bottle,

are polytron-extracted two minutes in 200 ml methanol.

liver 15grans  BONEIDENTIAL

skin - 25 grams

nmuscle 25 grams FROPERTY\OF

fat 25 grams MOBAY CHEMICAL CORPORATION

gizzard 10 grams AGRICULTURAL CHEMICALS DIVISION
2 Samples are vacuum filtered over Reeves- -

Angel glass fiber filter paper into a 500-ml flask. The extraction
bottle and filter cake are rinsed twice with 25 ml methanol.

3. The combined extract and rinses are rotary-
evaporated tc dryness or oil in a 50°C water bath.

B.  Egg

-1, Fifty gram samples {combined white and
yolk), weighed into a l-liter bottle, are polytron-extracted two
minutes in 200 ml methanol plus 25 gm Hyflo-Supercel.

A 2. The mixtures are vacuum filtered over
Reeves-Angel glass fiber filter paper into a 500-ml flask. The
extraction bottle and filter cake are rinsed twice with 25 ml
methanol.

3. The combined extract and rinses are rotary-
evaporated to ~5 ml aqueous volume in a 50°C water bath.

II. XAD COLUMN CHROMATOGRAPHY
A, Column Preparation
1. Tamp plug of glass wool into a 20 mm x

450 mm reservoir column. Fill to the bell with methanol.
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2. Add XAD-4 (prewashed as in Section
VIII) to the column to a height of 175 mm.

3. Drain methanol to top of XAD-4.

4. Fill column with D.I. H,0 and drain
to top of XAD-4.

B. Chromatographic Procedure
1 To the residue remaining in the flask from

Section I.A.3. or I.B.3. above, add 10 ml methanol plus 90 ml:
D.I. H,0. Swirl flask and sonicate to dissolve residue as
completely as possible. Apply to column and drain to top of
XAD-4 at a 6 ml/min flow rate. Discard.

’ : 2. Rinse flask with 100 ml 90:10 D.I. H,0:
MeOH and apply to column. Drain to top of XAD-4 at a 6 ml/min
flow Tate. Discard. :

3. Elute the column with 300 ml methanol at
a 6 ml/min flow rate. . :

4. Gradually transfer eluant to a 250-ml flask
while rotary evaporating solvent to dryness or oil-in a 50°C ;i)
water bath. (Azeotrope any remaining water by addition of 20-ml
increments of acetonitrile followed by rotary evaporation until

dryness is achieved.) Dissolve residue in 2 ml acetone.

C. Column Regeneration

Between each sample Tun, regenerate the XAD-4
column in the following manner:

Apply in Order: 100 ml acetone
200 ml hexane

 BONBIDENTIAL 190 B cenoncy

200 ml D.I. Hzo:szhese steps
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III.  HYDROLYSIS AND DISTILLATION

Note: Aliquots of the 1.0 ug/ml Bayleton (in acetone)
solution are started at this step for quantitation purposes.
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skin, muscle, fat: 2.5 ml aliquot {corresponding
to U.1 ppm 1n a 25 gram sample)

liver: 1.5 ml aliquot (corresponding to 0.1 ppm
in a 15 gram sample) plus 0.5 ml acetone

izzard: 1.0 ml aliquot (corresponding to 0.1 ppm
in a 10 gram sample) plus 1.0 ml acetone

egg: 0.5 ml aliquot (corresponding to 0.01 ppm
in a 50 gram sample) plus 1.5 ml acetone '

" The appropriate acetone aliquots are transferred to a
250-ml flask for hydrolysis.

A. Hydrolysis of Tbtal.BaYleton Residues to
para-Chlorophenol (PCP)

, 1. To the samples (step II.B.4.}, and the
appropriate quantitation standard, add 30 ml concentrated hydro-
chloric acid and two boiling stones. '

2. Reflux under 500 mm Allihn water cooled
(:) condensers overnight (~16 hrs). Use of long condensers minimizes
escape of HCl fumes and lessens resultant equipment damage.

3. At the conclusion of hydrolysis, unplug
the heating mantles and allow the samples to cool to room
temperature prior to disconnection from condensers. This minimizes
loss of PCP as it is extremely volatile. Mark the volume level
of each flask with an indelible marker. :

B. Steam Distillation of PCP

1. Add 100 ml of D.I. H,0 to each flask
through the condenser.

2. .Disconnect the flasks from the condensers
and interpose a distillation adapter between the reflux flask,
the condenser, and a collection flask containing 15 ml IN NaOH.

3. Heat to boiling and distill ~100 ml water
over until the volume in the reflux flask returns to the pre-
marked level (step III.A.3.). Unplug heating mantles.

4. Let samples cool to room temperature and
rinse condenser with ~5 ml D.I. H,0 which 1is added to the
distillate.

&
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A. DCM Partition and Sodium Bicarbonafz Wash
1. Adjust pH of distillate to <2 (as determined

by pH indicator sticks) with concentrated hydrochloric acid.

2. Transfer distillate to 250-ml separatory
funnel and extract three times with 50 ml dichloromethane.?
Discard distillate. Combine DCM extracts in 500-ml separatory
funnel.

3. Wash combined DCM extracts with 100 ml 5%
NaHCO;. .
4. Back extract aqueous with 50 ml DCM.
5. Combine all DCM fractions in a 500-ml
separatory funnel and discard NaHCO,.
B. Base and DCM %xtractions
1. Extract combined DCM fractions three times
with 100 ml 1N NaOH. Discard DCM. ’i}
A Acidify combined aqueous fractions to pH <2 A

(determined by pH indicator sticks) with concentrated sulfuric
acid. Use caution as sputtering will occur. Allow to cool to
room temperature.

3. Extract acidified aqueous twice with 100 ml
DCM. Do not collect any acid with the DCM fraction. Combine
DCM ~extracts in a 250-ml flask and add 2 ml 0.5N NaOH to convert
PCP to the less volatile sodium salt. Swirl to mix.

4. Remove DCM on a rotary evaporator using an
unheated water bath. Remove all solvent (as indicated by smell)
while maximizing aqueous residue. Allow to go to dryness if
this is necessary to remove all traces of DCM. If required, add
D.I. H,0 to samples to approximate & 2-ml volume. ‘

Note: The internal standard is started
at this step. Pipet 4 ml of a 4 pg/ml solution of 3,4-dichloro-
phenol in acetone into a flask. Add 2 ml of 0.5N NaOH and
remove the acetone on a rotary evaporator using an unheated
water bath. The internal standard is then treated as any other
sample.

'Unless otherwise noted, all partitions involve 30 seconds of
vigorous shaking. :
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V. DERIVATIZATION AGRICULTURAL CHEMICALS

A. Preparation of Derivatizing Solution

1. In a 250-ml separatory funnel, combine
15 ml acetone, 1.5 ml d1n1trof1uorobenzene (DNFB), and 150 ml
5% sodium tetraborate.

2. Wash derivatizing solution three times with
100 ml1 hexane. Discard hexane.
B. Sample Derivatization
1. Add 10 ml of derivatizing solution to the

residue from Section IV.B.4. -

2. Stopper the flasks, swirl the contents, and
place in a 50°C sand bath for 15 min.

3: Remove from sand bath and let cool to

" room temperature.

4, Transfer the sample to a 125-ml separatory
funnel and extract three times with 10 ml iso-octane. Collect
any emulsion with the iso-octane fraction.

5. - Combine iso-octane extracts and wash twice
with lS ml 0.5N NaOH for 15 seconds followed by five washes with
10 ml D.I. H20 for 15 seconds each. Any emulsions formed are not
discarded with the aqueous washes but are kept with the iso-
octane fraction. Discard all aqueous washes.

VI. ALUMINA COLUMN CHROMATOGRAPHY
A. Column Preparation
‘1. Tamp plug of glass wool into a 20 mm x

450 mm reservoir column. Fill to the reservoir with hexane.

2. Add 10 g 2% deactivated basic alumina
(prepared as in Section VIII.A.l.). Let packing settle.

3. Add 5 g Na,50,. Drain hexane to top of
Nastu.

*These amounts result in enough derivatizing solution being

prepared to derivatize 15 samples.
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B. Chromatographic Procedure
1. Apply sample in 30 ml iso-octane (from

Sectlon V.B.5.) to basic alumina column at a 15 ml/min flow rate.
Drain to top of Na,;SO., and discard.

2. Rinse sample flask 3 times with 10 ml
hexane followed by 100 ml hexane. Apply each rinse to the column
at a 15 ml/min flow rate, draining each rinse to the top of the
Na;S0, before applying the next. Discard all hexane.

: 3. Elute column with 250 ml 60:40 hexane:
ethyl acetate at a 15 ml/min flow rate. Collect eluant for
quantitation.

4. Rotary evaporate samples to dryness in a
40°C water bath.

5. Dilute internal standard in 20 ml hexane for
tissues (to yield 0.8 pg/ml 3,4-dichlorophencl) or 40 ml hexane
for eggs (to yield 0.4 pg/ml 3,4-dichlorophenol). Dilute samples
as follows:

muscle
fat ::::>1.m1 internal standard solution
skin :

liver
gizzard 0.5 ml internal standard solution
egg

VII. QUANTITATION BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY

Instrument: Hewlett-Packard 5992A GC/MS System
Program: Selected Ion Monitor
Column:

Tissues - 4 ft x 2 mm 3% Dexsil 300 on 80/100
mesh Chromosorb W HP

E - 6 ft x 2 mm 3% Dexsil 300 on 80/100 mesh
Chromosorb W HP

ey oF 80265
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Temperatures: Injector - Tissues 250°C
Egg 260°C

Oven - Tissues 240°C isothermal
Egg 250°C isothermal

Carrier Gas: Helium at 40 psi

Tissues - 25 ml/min
Egg - 35 ml/min

_PROPERTY OF
MOBAY CHEMICAL CORPORATION
AGRICULTURAL CHEMICALS DIVISION

Solvent elute prior to voltage application:

Tissues - 2.3 minutes
Egg - 3.5 minutes

BONFIDENTIAL

Ions monitored for primary quantitation:

127 - mass of parachlorophenol minus 1 hydrogen

161 - mass of 3,4-dichlorophenol minus 1 hydrogen

Ions monitored for confirmatory quantitation:

294 - mass of DNFB derivatized parachlorophenol
328 - mass of DNFB derivatized 3,4-dichlorophenol

Injection volume: 6-10 ul (dependent on daily sensitivity)

Retention times:
Tissues - DNFB derivative of PCP, ~3 minutes

DNFB derivative of 3,4-dichlorophencl,
~5 minutes '

Egg - DNFB derivative of PCP, ~4.5 minutes

DNFB derivative of 3,4-dichlorophenol,
~7.5 minutes

REAGENTS AND GLASSWARE HANDLING

A, Reagents
1. Alumina Basic: Woelm Super 1 ICN
Activate overnight at 120°C prior to
2% deactivation with D.I. H;0. Let ) -
stand overnight prior to use,

VIII.

s e
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2. Acetone: Fisher pesticide grade
3. Dichloromethane: Fisher pesticide grade
4. Dinitrofluorobenzene: Aldrich

Store in a dessicator at room temperature

Warm prior to use

13. Sodium Hydroxide: Mallinckrodt
a. IN solution in D.I. H,0 (40 g/liter)
b. 0.5N solution in D.I. H,O (20 g/liter)
Pre-extract each liter 2x200 ml DCM

5. Ethyl Acetate: Fisher pesticide grade
6. Glass Wool: Corning Pyrex
Heat at 400°C for 4 hrs prior to use
7. Hexane: Fisher pesticide grade
= 8. Hydrochloric Acid: Dupont electronic grade
=2
Sw - . :
EE 9. Hyflo-Supercel: Fisher
§; 10. Methanol: Fisher pesticide grade
S3 11 Sodium Bicarbonate: Mallinckrodt 5%
_JE§ solution in D.I. H,0 (50 g/liter)
=
ééij 12. Sodium tetraborate: Baker Analyzed Reagent -
bl =T 5% solution iIn D.I. H,0 (50 g/liter) )
=
==
Lo
o=
=35
-<

GONFIDENTIAL

14. ~ Sodium Sulfate: Mallinckrodt

Heat at 400°C for 4 hrs prior to use
15. Sulfuric Acid: Dupont electronic grade
16. 2,2,4-trimethyl pentane (iso-octane):

Mallinckrodt Nanograde

17. XAD-4 Amberlite polymeric absorbent:
Rohm & Haas This must be pre-extracted
prior to use by three successive 8 hour
Soxhlet extractions with 300 ml methanol
each time.
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1. Stock Fortification Solutions

a. Bayleton - 1 mg/ml: Dissolve 10.0 mg
of Bayleton in methanol and dilute to volume in a 10-ml volumetric
flask.

b. KWG 0519 - mixed isomers --1 mg/ml
(Bayleton equivalent solution): Dissolve 10.1 mg of KWG 0510
mixed isomers 1n methanol and dilute to volume in a 10-ml
volumetric flask.

.- C. KWG 1640 - mixed isomers - 1 mg/ml
(Bayleton equivalent solution): Supplied as Acid I and Acid II.
Dissolve 5.5 mg of each acid in 10 ml methanol and dilute to
volume in a 10-ml volumetric flask.

d. KWG 1323 - 1 mg/ml (Bayleton
equivalent solution): Dissoive 10.5 mg of KWG 1323 in methanol
and dilute to volume in a 10-ml volumetric flask. .

e. KNG 1342 - 1 mg/ml (Bayleton
equivalent solution): Dissolve 10.6 mg of KNG 1347 in methanol
and diiute to volume in a 10-ml volumetric flask.

Note: Bayleton equivalent weights used
are based on molecular weight ratios.

2. Fortification Standards

Pipet 1 ml of the appropriate stock solution
into a 10-ml volumetric flask and dilute to volume with methanecl.
This represents 100 ug/ml Bayleton equivalents of the appropriate
standard.

a. . Muscle, Skin, Fat

< _ Pipet 2.5 ml of the appropriate
100 pg/ml standard into a 100-ml volumetric flask and dilute to
volume with methanol. This represents 2.5 ug/ml Bayleton
equivalents of the appropriate standard.

1.0 ml of the appropriate 2.5 ng/ml
standard represents 0.1 ppm Bayleton equivalents in a 25 gm sample.

0.5 ml of the appropriate 2.5 ug/ml
standard represents 0.05 ppm Bayleton equivalents in a 25 gm sample.
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Pipet 1.5 ml of the appropriate
100 ug/ml standard into a 100-ml volumetric flask and dilute to
volume with methanol. This represents 1.5 ug/ml Bayleton
equivalents of the appropriate standard.

1.0 ml1 of the appropriate 1.5 ug/ml
standard represents 0.1 ppm Bayleton equivalents in a 15 gm sample.

0.5 ml of the appropriate 1.5 ug/mil
standard represents 0.05 ppm Bayleton equivalents in a 15 gm sample.

c. Gizzard

Pipet 1.0 ml of the appropriate
100 pg/ml standard into a 100-ml volumetric flask and dilute to
volume with methanol. This represents 1.0 ug/ml Bayleton
equivalents of the appropriate standard. '

1.0 ml of the appropriate 1.0 ug/ml
standard represents 0.1 ppm Bayleton equivalents in a 10 gm sample.

0.5 ml of the appropriate 1.0 ug/ml )
standard represents 0.05 ppm Bayleton equivalents in a 10 gm sample. f:>

d. "Egg

Pipet 0.5 ml of the appropriate
100 pg/ml standard into a 100-ml volumetric flask and dilute to
volume with methanol. This represents 0.5 ug/ml Bayleton
equivalents of the appropriate standard. .
e - H\_
1.0 ml of the appropriate 0.5 ug/ml \i>-
standard represents 0.0l ppm Bayleton equivalents in a 50 gm sample.

_— —

0.5 ml of the appropriate 0.5 ug/ml
standard represents 0.005 ppm Bayleton equivalents in a 50 gm
sample.

3. Quantitation Standards

Dissolve 10.0 mg of Bayleton in acetone and
dilute to volume in a 10-ml volumetric flask. This represents a
1 mg/ml solution. Pipet 1 ml of the 1 mg/ml solution into a
10-ml volumetric flask and dilute to volume with acetone. This
Trepresents a 100 ug/ml solution. Pipet 1 ml of the 100 pg/ml
solution into a 100-ml volumetric flask and dilute to volume with
acetone. This represents a 1 ug/ml solution.

N e o e fe e e mn e e -
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2.5 ml of this solution represents 0.1 ppm

in a 25 gm sample (muscle, fat, skin).

1.5 ml1 of this solution represents 0.1 ppm
in a 15 gm sample (liver).

1.0 ml of this solution represents 0.1 ppm
in a 10 gm sample (gizzard).

0.5 ml of this solution represents 0.0l ppm
in a 50 gm sample (egg).

4, Internal Standard

3,4-dichlorophenol - 1 mg/ml: Dissolve
10 mg 3,4-dichlorophenol in acetone and dilute to volume in a
10-ml volumetric flask. Pipet 1 ml of the 1 mg/ml internal
standard stock solution into a 250-ml volumetric flask and dilute
to volume with acetone. This represents a 4 ug/ml solution. '

C. Glassware Handling

Glassware is washed in Alco-jet in a mechanical
dishwasher. After normal rinsing and a D.I. rinse, glassware is
dried with technical grade acetone. Immediately prior to use,
glassware is tinsed with nanograde acetone. Rotovap stems are
also rinsed with acetone prior to use. A 4 hr reflux in KOH
saturated methanol is necessary to remove baked-on residue in
hydrolysis flasks.

IX. CALCULATIONS

Area calculations of both analyte and internai‘standard
are done by hand using the following equation:

base of peak (mm) x height of peak (mm)
2

Sample injection sequence follows the order of standard,
Z samples, standard, etc. Samples are quantitated against the
standard of closest proximity. Area ratiocs (area analyte * area
internal standard) are calculated for both the sample and standard.
The ppm value of the scmple is then calculated using the following
equation:

area ratio sample x ppm level of standard

area ratio of standard = ppm level of sample
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APPENDIX I
PRIMARY QUANTITATION (IONS 127 AND 161) OF
N BAYLETON AND METABOLITES IN POULTRY TISSUES AND EGG
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© - APPENDIX IT

CONFIRMATORY QUANTITATION. (IONS 294 AND.328) OF
BAYLETON IN POULTRY TISSUES AND EGG
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APPENDIX IIIX

QUANTITATION OF OVERSPIKES OF HYDROLYZED AND
DERIVATIZED BAYLETON ADDED INCREMENTALLY TO
POULTRY TISSUE AND EGG CONTROLS PRIOR TO INJECTION
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Full Scale=

1

-

n...b,t

T e s

’r"

{ .

e

4,80 datsd re28-1931 Monday

AMOLINT IMJECTED = a9

e

GONFIDENTIAL

80245

PROPERTY OF

MOBAY CHEMICAL CORPORATION
 MRICULTURAL CHEMICALS DIVISION




»

180265

Sampie & Mo,

NBRJ.i90-23

Qﬁﬂ‘«&-ﬁi‘“ g5
Dates: v~ - .r 2%~ ‘- knZoaafl
. g, ment e
hespons: ™ RIVEYL . 8 )
Sabis - | &1 =
Gral F., - X1 ooty <1 E
Sagde prozad o x40, g6z | = £
Glom SM502 Mp 2 £ 3000 13.043%205a F2330) /. L = s &g
® 253 :: 23"
pnd 55 Egia
= & =3
=o;;° az
S 35
== =
® 2
#=+& SAMPLE IDENTITY # 3.98 dataed To28-13231  Monday
10N MASSES 127.88 151,98
DWELL TIMES (msec) 489.080 489,39
MAXINUM ABUNDAMCE 47.74 3IT.38
RUN 2 TOTAL RUN TIME = 5,9 AMOUNT IMIECTED = 5. 38
IOM =127.88 ION =1£1.484
Full Scale= 43 Full Scale= 45
L L - 1 L 1 ¥ } ' L I I 1 I |}
r [}
3 9? -
P
r’f
: =




Sample & Mo.

__NBR/=j %L =1/
vy /T "y
b / N A i) 4
] s '
Dates: Extracton£2 728/ InjecionLalfafl/ ‘;

Response l,(m! zsﬁ?lampie/Std.

QONFIDENTIAL
" pROPERTY OF

=&x SHAPLE IDENTITY #

12.98 daved 371221931 Tuesday
IOM MASSES 127.68 {51,889 -
DMELL TIMES i‘mszecr 409.99 403,138
HHHIHUM REUNTRNCE 155.34 T3.38
RUM 2 TOTRL RUN TIME = 7.2 AMOUMT INJECTED = 5,499
ICH =127.838 ION =151.60
Full Zcale= 1v3 Full Scales= 173

- F.
T




| 80265
A~ Sample & Mo._ NBR_L= fﬂ’*‘:{L

A

< g

k) -'#

P

Ans - v

Dates: Exwaction £o2=f/  Injection LotLa /.
Qrsa, A ™
335,1531:2:zi1:;mnpm/$EL

EMICAL CORPORATION
EAY AL CHEMICALS DIISION

BONEIDENTIAL
PROPERTY OF

(:7* SAMPLE IDEMTITY #
10N MASZES

2-18-13981

Tuesdav
127.88 161.88
DWELL TIMES imzec)» 490.80 498,89
MALIMUM REUNDAMCE 2R.72 127.51
EUM 2 TOTRL RUM TIME = T.2 AMOUMT IMJECTED = 5.98

IDH =127.89 ITH =151.89
Full Scale= 122 Full Senles=
--------\

122

WL




Sample & Mo NBR IZNGQ
Dates: ¢+ .r2gid ¢ i NZRA—
F:e'.-b\f""'ghl :‘"t ) /:Ad, é - é% ‘
Subfa I<. Ko = 28 -
0’.\,..3.3_‘.0:%1. 3 1. S¥ 3850 3 s E Egg .
= 8 23
= O wé‘-
C L) E Eg
&= . =3
S §% )
##3 SAMPLE IDENTITY # 3.99 dated 7201931 Monday | >
IOM MASSES 27.90 151,99

DHELL TIMES <msec) 408,88 498,08
MAXIMUM ABUNDAMCE 23.19 3.1

RUMiZ TATAL RUM TIME = 5.% RMOUHT IMJECTED = 5,989

ION =137.898

IOM =1g1.889
Full zcales zR

Full 3cale= 24

ma '
18 ‘ . :=-—-__T=*—g‘%

: i




]'-'-""— :
Sample & MNo. NBR_ /el 22
0.8 sma Suinlai33 3
Dates: . X Yo 1 H N2kl

-~ i .
hesponse 'ME!'I 1. 5tde
o A ko
.ngg $.5vokeiafae90) J2.5365.0/3 (1062

Olgpn S~ Yov 9l.0iaf 3300} b3 3¢5 3 £2aL1) _ .Y I,

PROPERTY OF
S0BAY CHEMICAL CORPORATION
AGRICULTURAL CHEMICALS DIVISION

BONEIBENTIAL

(O#+ ZAMPLE IDENTITY #

9,98 datad F-28-1231 Monday
[OM MASSES 127,08 151.80 '
DMELL TIMES ¢mgec) 433,98 493,499
MAXIMUM RBUMDRNCE 53,33 44,38
FUMH14 TOTAL RUM TIME = 8.7 AMOUNT INJECTED = .39
ION =127.88 INN =151,488
Full Scalss= g9 Full Scalss= =2
5} 7’* Qndg.
P




Sample & No.

NBR_-49L-22

##% SAMPLE IDENTITY #
IOM MRSSES

18.80 datsd

127.88 (g1,99
DWELL TIMES <msec) 480,90 480.99
MR IMUM ABUNDBRMCE 131,314 B38.79

RUMLS TOTARL RUN TIME = 5.9

ve21o133818

.3 RMOUNT IMJECTED =

I0H =127.99
3cale= 131

Full

PROPERTY OF
.- MOBAY CHEMICAL CORPORATION
AGRICULTURAL CHEMICALS DIVISION

BOREIDENTIAL

Tuesday

5,98

ION =151.89

Full

Scale=

1581




Sample & Mo.___ . NBRMdG-2d
QS ppotiaifa 1342
Dates: Ex . Z&TA brgall
Resps = gﬂ‘sl ;h\. . +ad,
RN 2 2S: 2an0e.
Sl 222 . Jva, J251391 0% 1 2 ‘
O Mg S 25 Wold 12.5. igr3ea. 1) 4o
(:L* SAMPLE IDEMTITY # 11.968 dated Fo21-19381
ION MASSES 127.98 1&1.29
DNWELL TIMES ‘mszecy 438,99 488,99
MAKIMUM ABUNDANCE £3.94 73,92
RUMLT TOTAL EUN TIME = 5,9 AMOUMT INJECTED = .08
10N =127.88 ION =151.89
Full Scales 74

. ------------ﬂ-,'-

J(

Full Scale=

L —

Tuzsday

&
ngg
= 3
= g 23
S 33

TS



NBR/= /%4

Q#{‘

¢

. =SL

Dates: Ex:rz-t:onR- 7.

e A

Response faza v/

p J2¢‘%?§4 =N Al
M

Injrciien8-/7- 8/ "
8 .

=%% SAMPLE IDENTITY # 14.89 dotsd S/17-1931

[ON MASSES 127.99 151.99
DWELL TIMES (msz2c) 488,88 420,30
MAGINUN RBUMDANCE 39,89 T3.57

RUN 1 TOTAL RUN TIME = 7.2

1
- ,”P

AMOUNT INJECTED =

IGM =127.99
Full Scale= 3 Full

Manday

5,38

0K =181.88
Sedles 8

GONFIDENTIAL

'PROPERTY OF

S —

MOBAY CHEMICAL CORPORATION
AGRICULTURAL CHEMICALS DIVISION
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4 1 - /‘ H
O : é&mme&mu_____JmMzﬁ Bl |

g 5 ?ﬂ . pd“é‘“ i -’!}" ‘/ f""" 7"-“/

Oates: Extraction £ 2=2/ tnjecicn £=L2-£L
areow - -

r -’"— "\'9-1{ - r/4 .
.?_._ o’ -:\/,:m"?in_é_ﬁz—'-] L2 Z 00
¢£u7nﬂb - - Y

c. !/pm

4 —

@ORFIDENTIAL

¥ CHEMICAL CORPORATION
n?a?&:‘mm CHEMICALS DIVISION .

=% SAMPLE I[DEMTITY %

~
..M MRSZES 127,82 (51,988
DHELL TIMEZ imsec2 499,99 450,890
MAXIMUM REUNMDBANCE 22.39 58.18

1.89 dated 3-,17-1931  Mondav

RUN 2 TOTAL RUN TIME = 7.2

AMOUMT IMJECTED = 5.88

ICH =127.089

IOH =151.89
Full Scales= 58 Full Scale= =8
b
pr

) |

f | ‘?*«— ;

'rl

|

it st PP
——

")

IS




7 ‘ v
Dates: ExtractionS= 2.7/ 'njection2=/,7-3/
Cnga —nm 2=

m‘/:zzﬂi ¥ fampia/Std.
//‘méu(f‘], ';' &1{ AZ& .

]
7 '
£5s7%.0i2 <) 120%6e.gtaf 3630 2.5 .

d/ﬁwﬂﬂﬁb Loripe: 12g s :

BONEIDENTIAL
PROPERYY OF

MOBAY CHEMICAL CORPORATION
AGRICULTURAL CHEMICALS DIVISION

##% SAMPLE IDENTITY #

2.88 datsd 371771381 Monday
ION MASSES 127.99 151.499
DWELL TIMES (msec) 480,88 488,99
MAXIMUM RBUNDAMCE 199,43 23.45 ‘
RUM 2 TOTAL RUM TIME = 7.2 RMOUMT. INJECTED = 5.8

I0H =127.99
Full Scale= 118




Sample & 0. . NER./ = a; 2. o
) J
Dates: ExtractonL-2-L/ injection 2oL Z-EL -

mnga,?gﬂl? \;gmp.afsm. :

BONFIDENTIAL -
. PROPERYY OF

~ MOBAY CHEMICAL CORPORATION
AGRICULTURAL CHEMICALS DIVISION

##%#% SAMPLE IDENTITY # 3.889 datad 21771981 Mondav
W MRSZES 127.89 1e1.99
DUELL TIMES (mseoc» 496,99 408,89
HAXIMUM RBUNDAMCE 28.19 38,82
RUN 3 TATAL RN TIME = 7.2 AMOUNT IMJECTED = 5,80
ION =127.98 ION =i{gl1.88
Full Scale= 29 Full 3cals= 3
§ ) IO D . s .

T .




Sample & No. NBR/=/%4=ll.
25 y v

VL ] V4 ra
A fpgan £ AKLS
Yok

Dates: Exira~ton =222/ Injecriongallafl,
ONtan oA —n =
Respense (¢ 2=, ) famp.e/Std,
ran -'_ Q’J
g sqzelalogc iy

d#wﬁJﬁL

%% ZAMPLE IDENMTITY # 4.98 dated 3-17-15981
[3H MASSES 127.96 151,99
DHELL TIMES imse2c) 499.89 499.130
MAKIMUM ABUNDRNCE 283.61 138,77
PUN & TOTAL RUMN TIME = F.2 AMOUNT IMJECTED =
ICH =127.868 IDH =18&1.
Full Scale= 284 Full Scals

Ll |

PROPERTY OF
MOEAY CHEMICAL CORPORATION
AORCULTURAL CHEMICALS DIVISION

BONEIDENTIAL

Monday

= 204

e i S




#%% SAMPLE IDENTITY #

MOH MARSSES
“DWELL TIMES (msec)
MAXIMUM ABUNDANCE

RUM 2

ICH =127.499
Scales

Full

TOTRL RUM TIME =-

Sample& Mo.__ .. NBR/-{%4 .37 |
' . ™ s Lol |
.05 e J 057 -

Dates: ExtractonZo2-2/  Injecticnd=/ Z-2/-
d

]

mnnmuau%,@zQ:SanuaﬁkL‘
=234

5.80 dated 371771331 Mondav
27.98 1£1.89
489.98 499,929
112,44 133,42

?.2

154

i - -

AONEIDENTIAL
PROPERTY OF

-



-

2 jprmdd.

shromplle.

sy & fafyd) 10 THILT=

- J
Sample & No.___..,.é,_;_-_NBR_L-_jﬂ;_L'_
g ; L ‘ .

T rd 2 jppon Cuddlica

Bhun:&maumnﬁhz;zz_Imifwnjggzggg
‘:I/ud,mﬂ:ﬂ . '
Response {2 2o~ ) Zamp.e/Stds

Y 7.0 ol e

ug_z_sz.aL‘

#=% SAMPLE IDENTITY #

ION MRARSSES
DWELL TIMES <{msec:
MAXIMUIM RABUMDRNCE

RUH 3

Full

5.39 dated 5-17719381  Monday

127,98 15l.08
489,89 488,99 .
218.628 282.50

TOTAL RUM TIME =

ICN =127.36

Zcale=

7.2 AMOUNT INJECTED = g.

ION =1&1.88
211 Full Scale=

Lt

21l

BEIDENTIAL

80265

PROPERTY OF

0]0)

MOBAY CHEMICAL CORPORATION
'AGRICULTURAL CHEMICALS DiVISION

‘..
A

S

ool
—

“




Sample & No..——-— .- NBR f:[ﬂ:ﬁ-:.

]
/

. E :/ rd .
Dates: ExtrachonZo2-2/  Ihjectiong=/ 224
2 A
Responss :(,,z;_-‘;‘-" ) Samp.e/Std

Dbt ki

#%% SAMPLE IDENTITY # - ' 7.88 dartesd 8-17-1981 Monday
SN MASSES - 127.88 161.60
- eLL TIMES (mzec) 480.00 409,99
MAXIMUM RBUNDANCE 88.37 123.27

RUNLL TOTAL RUM TIME = 7.2 AMOUNMT INJECTED = 5.98

=127.88 ION =181.98
= 123 Full 3cales 123

PROPERTY OF
MOBAY CHEMICAL CORPORATION

. AGRICULTURAL, CHEMICALS DIVISION

'BONEIDENTIAL

——— i e v — =+



#+% SAMPLE IDENTITY # |
. 127.90 161.99 |
' ' ‘\L.)

IOM MASSES .
DWELL TIMES (msec)
MRX IMUM ABUNDRNCE

0. [ppm$tliZal

fzmet: Lo NBR /[~ Ptz 37 ;

7. / ; it/
A 7 S - - o

Dates: Extracton (. 2-¢/  Injectien el 22/ :
afu.wm ey + t
Responsa [ &, -, |1 Ceiupe/Std. i

\9.'4 §d.g .L{J? )n"k

j =

ICAL CORPORATION
CHEMICALS DIVISION

BONEIDENTIAL
PROPERTY OF

- MOBAY CHEM
AGRICULIURAL

8.98 dated 34171381 Monday

408,08 459.080
197.34  t41.92

RUMLZ TOTAL RUM TIME =

Full

IOM =137.80

Zcale=

r.2

183




¥+ SAMPLE IDENTITY #

NOM MASSES

j-~len f2=Lle |
Oated: &xi: rondeZafl M e ‘

Qa7 td. '

Fespensa L&z ¥ Sampe/ S

J.88 dated 2-17-1981

Msnday
2T.889 151,96
DWELL TIMES (mszec: 499.99 493,08
MARXIMUM ABUMDRHCE 29.33 135.12
RUN14 TOTAL RUN TIME = 7.2 AMOUNT IMJECTED = 5.9
IGN =137.0@ IOM =151,88
Full Scales 133 _ Full Scale= 135
------1‘ ---HH
e ——
e

-1 —- -

B3

- PROPERTY OF
MOBAY CHEMICAL CORPORATION

AGRICULTURAL CHEMICALS DIVISION

.

-~ .
S d”
:



\ 180265

£

——
Sampie & No.____NBRM

-

o) / 7

Dates: Extrzston T2/ |rEeﬂioni[-‘ 2.7/
mu%ﬁ;‘é’z 7Y sampie/Std.

Mm = "
, ) narane s 2066 ;

PATE) =

BONFIDENTIAL
FROPERTY OF

MOBAY CHEMICAL CORPORATION

#%+ SAMPLE IDENTITY # 19.08 dated 8-17-1381 Mondavy

IOM MASSES 137.88 151,89
DWELL TIMES (msec) 499.98 408,090
MAXIMUM ARBUNDANCE 161.58 148.93

RUN1S TOTAL RUN TIME = 7.2 AMOUNT IMJECTED = 5.0

ION =127.89 ION =151.09
Full Scale= 182 Full Scale= 182

. -----1‘ g=="=n 1




80265
®

Sample & No. NBR/= =i !
- ﬂ - £ N ﬂl [ * i
7 X :

Datax: Extractionl, 2-¢/  injection Zo/0-F/,
P, |
mlfiéa; ) Samp:e/Std, ’

‘Zﬁ‘éz?‘ - Aizﬁil

BONEIDENTIAL
PROPERTY OF

MOBAY CHEMICAL CORPORATION
AGRICULTURAL CHEMICALS DIVISION

" sis SAMPLE IDENTITY #

11.89 dated 2/17-1931 Mondar
10N MASSES 127.99 161,99
DWELL TIMES (ms2c) 428,08 495,09
MAXIMUM RBUNDANCE  133.99 179.26
RUMI7  TOTAL RUM TIME = 7.2 AMOUNT INJECTED = 5.08

ICN =ti:
Full %Zcal

s = ot 7=



uéaézés.:

P b
. . d .";’_.-r"'w\
o i P
B
P .
ud .

P

Dates: Extracton Z-2 -7/ njccienZ 522/
Cheag A =

Responss (/Iz E.f :”er.pie/Std.
o) % e = 4 Xaloi
aknwaﬁg . =g (2 fro) 7 2

!
”

BONEIDENTIAL

PROPERTY OF
\aAY CHEMICAL CORPORATION
mtum CHEMICALS DIVISION

##% SAMPLE IDEMTITY # 12.89 dated 3, 5-12281 UWednesday

ION MRSSES 127.89 151.89 ) {:>
DWELL TIMES (msec) +09,88 498,99
MAXIMUM ABUMDRNCE  159.52  33.34

RUN 1 TOTAL RUM TIME = 7.2

AMOUNT INJECTED = 6.39

ION =127.899 : IDH =151.,.06
Full Zcale= 18 Full Scales 158

”’

[l




hmli&-ﬂ ln;ectm £-3 -f:

""" az;g dﬂ”Dre/btd f g
<4
—
g
=
o= .
oy
&=
=
()
-F%% SAMPLE I[DENTITY # 1.89 datvayg 37 371981 lWednesday
"I0M MRSSES 127.08 151,88
DWELL TIMES (msec) 480.899 409,90
MARXIMUM REUNMDAMCE 71.23 132.91
RUN 2 TOTAL RUN TIME = 7.2 AMOUNT INJECTED = 5.39
IGH =127.948 ION =151.88
Full Scale= 1332 Full Scals= 133
-
"’
/)

[ R

PROPERTY QF

MOBAY CHEMICAL CORPORATION
AGRICULTURAL CHEMICALS DIVISION




Sample & No. 'NBR//Z‘ 2 .

Dstes: Extraction 122/, Injection o522/, |
Oty Anm I

le,(zgg' 1: Sample/Std. ' =3
= =3
[-——}
a#%ﬂ&ﬁa Ezg
]
=)
=
fns
=
#2% SRAMPLE IDEMTITY # 2.8 dotad 3/ 571531 Thursdaw

[OM MASSES 127.89 161.98
DWELL TIMES (mseck 490,59 459,98
MRXIMUM AEUNDAMCE. 654,85 238.38

RUN 2 TOTAL RUM TIME = V.2 AMOUNT IMJECTED = 5. 88

I0M =1237.94 IOM =151.48
Full Scales Be3 Full Scals= BES
l ‘1 -]
o | g a
» e — - @
——mra——
Vide

—_—

PROPERTY OF
MOBAY CHEMICAL CORPORATION
AGRICULTURAL CHEMICALS DIVISION




80265

Sample & Mo, " NBR_/—/9/ _ 2 Lo
.’, .. . “o

"o 1

Dates: Extraction 7.2 2.2/ Injection -5 -/
: Cnte ann mn =
Response (- oo > Sample/Std. :
szaérzﬁ -% &a!- 44%222_

'
- I .
£,

P
|
!

FROPERTY OF
Y CHEMICAL CORPORATION
UL TURAL CHEMICALS DAISION

SONFIDENTIAL

F#% SAMPLE IDENTITY # 3.88 dated 3/ 5-1381 Wednesday

I0OM MASSES 127.88 (sl.99

DWELL TIMES <imsec> 400,88 489,499
MAXIMUM ARBUNDARMCE 392.64 198.93

RUN 2 TOTRL RUN TIME = 7.2 AMOUMT IMJECTED = 5,89

ICN =127.099

IOM =151.99
Full Scale= 283

Full Scale= B3

bt} |
Oy




Sampie & No.
: e i

ozt G Lzl A7 05719

NBR Leifbnd o

Response | ﬁZE unmeﬁhl

Dates: Em::t-on; -=?,°_f_./ mnecﬁonf_a__

?\u_

=%% SAMPLE IDENTITY #

4,80 datsd 3- 513381
ION MRSSES 127.98 161.488
DHELL TIMES cmsecy 406,99 353,80
MARXIMUM REBUNDANCE S7T1.21 261.9°7
RUM 32 TOTAL RUN TIME = 7.2 - AMOUNT INJECTED = 5.
IGH =127.99 ION =1581,98
Full Zcale= arl Full Scals=
| L L 1 1 ] l_

[m o

;
|
-
e

Wednesday

a8

371

B T N —

BONFIDENTIAL

FROPERTY OF
MOBAY CHEMICAL CORPORATION

AGRICULTURAL CHEMICALS DIVISION

N




D

i'&d ’¥q~{mvrbu3ﬂ57?

. § 5P i
Owtes: Extraction 2,227/ Injection L5 -2/

Qusas =f g
Resporse { ¢, ﬁ? ﬁampta/Std. =2 é ‘i
= =
Zaal. aLe.) A Lol = 73353
/€L7d2:-- = l L - ”, ‘ Egi :: 5555
Q. lppmake d
’ ) 33
= & B2
* >
=3 2
=) 'g
=
((## SAMPLE IDENTITY # 5.90 dated 3 51951 MWednesday
10N MASSES -

127.88 151.99
DWELL TIMES (mszec, 490,88 40G.99
MAAIMUM AREUNDIAMCE 223.26 175.53
RUM 5

TOTAL RUN TIME = 7.2

AMDUMT IMJECTED = 5.89
ICN =127.88 ION =181.81
Full Scales 229 Fiill Scales=
"ﬂ“---‘-“‘----,'

; 7

4

223




sampie & Mo.

z ) 2 : ;zzz ﬁ /“ﬁ ‘/¢£2
Em'la?q..?g lnjectionz_z__L

5 ; Satrple/ Std,

NBR /= bz la

##% SAMPLE IDENTITY #

IOM MA3SES

Dpal iz _.-\.‘}J

Y 72

5.90 dated

127.88 151.6809
DWELL TIMES d(msec:

MFZIMUM ABUNDANCE.

RUM 7 TOTAL RUN

Full

{

499,198 499,09
154,16 89,57

TIME = 7.2

ION =137.98
Sczales= 154

L] V HP
1 ,t"'

Q
O
(AN
o~
N

GONEIDENTIAL

3. 871981 Thursdavy
AMOUMT IMJECTED = 5.a8

[ON =121.99

Full Scales 164

‘ Cnabiy™

PROPERTY OF
" N
MOBAY CHEMICAL CORPORATIO
AGECULTURAL CHEMICALS DIASION




— ~80265

Response

(or ampes 1 B BR
. i ——
.._41 ,551593%
aolp//ﬂﬂ £ 2 | ﬁ% 3
= %
s & G2
=" &}
(D) _
O-a-— SAMPLE IDEHTITY # 7.82 dated 2, 5719381 Thurzday
TON MASSES t27.08 151,99 -
DHELL TIMES (msec)» 488.88 489,99
MAS ITMUM ABUMDAMCE 7B,45 33.21
RUNM 3 TOTAL RUN TIME = 7.2 AMOLMNT IMJECTED = 5,38
ION =t27.488 ION =t51.9%9
Full Secala= 33 Full Scalzs= 35 |
’.

AL



80265

.

< &8
== =1
. == g ug
Ry & &3
= =
S §
=S ‘.
#&% BAMPLE IDENTITY # 3.80 dated 3~ 51931 Thursday
ION MASSES . 127.90 151,98 )
DWELL. TIMES <{msec) 499,99 4893.098 i
MAXIMURM ABUMDANCE  2209.15  99.3%
RUM19°  TOTAL RUN TIME = 7.2 RMOUNT INJECTED =

.98
ION =127.08

ION =151.a9
Full Zcale= 23e Full Scale= 238

] |




80265

RSy o3 (342, 8 L2 =L

BONEIDENTIAL
PFOPERI"(O'

. MOGAY CHEMICAL CORPORATION
AGRCULTURAL CHEMICALS DIVESION

CF#* SAMPLE IDENTITY # 2.8 dated 3 6-1981

I0M MASZES 127,08 15
DMELL TIMES (nzec) 490, 08 igé'gg
MAXIMUM RBUNDRHCE 194,13  88.53

Thursday

RUNLL TOTAL RUN TIME = 7.2 AMOUNT INJECTED = 5.8

ICN =127.99 121,
Full fcale= 104 Full soales 194

R

> 7

p ;;' o = jib-lki-. AnelgTe j




_ -80265

_ _ Yy
sample & NO. = NBR_/-/ .7/- 34

=)

0
ol
Dates: ExtractionZzZalls lni:cttnné’_-.a.:ﬂ- z
Respanse i&m@‘?‘sm"“/ S = =3
(=T == -
= g a
=3 £3
&= > =
& & gg
= € & g
N o 85
2 z==
=) =] ¥
s = %
#%% SAMPLE IDEMTITY # 19.98 dared 37 8-1981 Thursday
I0N MASSES 127.88 151.90 )
DWELL TIMES (msec> 488,88 499,89 |
MAN TMUM ABUNMDAMCE 359.32 1*9.?_

RUNL? TOTAL RUN TIME = 7.2 RMOUNT IMJECTED = 5,98

ION =137.98

ION =151, 8%
Full Scale= 359

Full Scale= 3599

T - -
g; L
1
—t rf

82 | -




’ - ) Py -l
zample & I\'CI-__...——-Neﬂ —
_‘._‘7 . e’ /‘ 1 - ?

=l 3-3;-
=
= t=§
= =a
= x Eg
@ 5 =
s o S2
2= =3
=) gg
=
%% SAMPLE IDENTITY # 11.909 doted 3. 8-19381 Thursdar
LM MASSES 127.89 151.89
DWELL TIMES (msec) <488,98 454,08
MRAIMUM ABUKDAMCE 119.%4 22,83
RUUHLS TOTAL RUM TIME = 7.2 AMQUMT IMJECTED = &, 898
ICH =127.99 ION =151.89
Full Scale= 111 Full Scole= 111
]
—;-—--u-—— . :
:—-—ﬂ—!g-_-

D

Co

o

N
O~
U



B%fh:n;

[T STNSS fhgz* '+ Tampad:Std,
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