Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Diquat

MRID #: 409174-03
Matrix: Water
Analysis: Spectrophotomtr- T o

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is not an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficuities in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

flynt.elizabeth@epa.gov.
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APPENDIX T
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Example cof Print-out

A

174

‘ . - Vs ey . - . -




L RID/1442A001
. ' ) . Page 3

' ' | | .- : B ' Ru;sw-;

DISCUSSION -

)

. Zero-order absorbance is the recommended routine mode of ana;lysis. In siv:ations

where adequa v gmple cleanup is not obrained, examine the second-derivative
results to dete_mine if the better discriminazien ability of this technique improves
sample analysis.
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CALCULATIONS

. Zero-Crder Absorbance

Correct the a.sorhance of the :arnple atr the maximum tor irrelevant -
a.bscrptxonas!cuows- o . R . .

{(a) Determine correction factors from the two standard readings with the

Iormula
a2 D
v A m
.= D_(aD D
ZAm-(Ah t‘A 1,)
where A E_’l = stancard abszrhance at the maximum -
A E = standard absarbance ¢ nm higher than the maximum
A ? = stancard abscrbance 4 nm lower than the -ma:gimuxﬁ.

- Average the two k's 0 give Kzye. -
- ()  The corrected samgie absertance is then given &y the formula
Acorr = Kave X [23m - (Ap - AJ]]

where A, A and A; are the resﬁecti\ie absorbznces of the sample.

The ug/ml diquat cation in the sample is then'cazculat_ed by

. Aoz x Std 0.5 ug Dilutit c x 25ml°
uglmlg i rlrx td {0.5u /ml} x Dilution Factor x 7?5 ml

“2(; ve) X Sample Volume (ml)

2. Secend-Cerivative Adsortance

ug/mi = Dr {samole) x 0.5 ug/ml x 25 mi x Diiution Factor

Average Dy (standard) x Sampie Volume (mi) -
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Sodium Zithionite solution, 0.2% in 1.0 N NaO!-[. This reagent is unstable and
sheuld not be kept lenger than 1.5 hours. : ’

. . PREPARATION OF SAMPLES o - - C oL
.o e —————— e

4 -

‘Transfer a 250 mi sample t0'a 300 ml plastic beaker and adjust to pH 3. The . ' .
control sample is forzified at this point, for recovery purposes. Proceed with the -
column clean-up. : -
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CLEAN-UP

L

Place a zlug of glass wool in an ion-exchange column and add & mi of settled resin

in water. Keep the resin covered with water'at all times. Use a freshly prepared
column Ior each samgie. R P

Trans{er the soluzion to e column. Using air pressure, percolate the sampie
- through the column at'a maximum flow rate of 10 mi per minute. Resertle the
resin in the colmn with approximately 25 ml of water. Wash the column.
sequentially with anather 25 ml deionized water, followed by 25 ml 1/10 saturazed
ammoniurn chloride and 5C m! deionized warter. - ' '

[N

R - N ' L ’ . T .
’ + . Elute the diquat with saturated ammonium chleride at a flow rate of 1 m] per
“o. .o Mminute {(azproximateiy 10-1; drops per minute). Collect exactly 25 mi of eluats.
. k. T . : Dot . i - . ,

MEASUREMENT . Cor s

Pizet 1 19 ml alizuot of the eluate into a test tube. Add 2.0 ml of secium .
dithionice solution, mix gentily and analyze using the HP 8451A. The instrument is . o
Frogrammec to automatically repert both Zero-orcder and second-derivative
measurements. For zero-order measurements, values are reported for the peak

maximurs at 330 nm and at 376 and 338 nm. - For . second-derivative
fneasuressents, values for the peak minimum at 320 nm and the long-wavelength

satellite maximum at 333 am are reported. In addition, the derivative amplituce

{Dr) is aiso reported. Refer to Fell, et. al. (1) for a description of the second-.
derivative technigue. The " computer program used to- sequence the sample

analyses s found in Appendix 1 along with an example of the print-out of the

results. With each set of _ determinations, analyze two ‘standard solutions
containirg 0.5 ug/mi diquat cation in saturated NH4Cl. Prior to each sampie
Measurement, zero the insument for background by analyzing a reagent biank

I prezares Dy mixing 2.0 Ml sodium dithionite reagent and 10 mi saturated NH,CI..

. N - - o,
L L R TR




v
e _ :
BN i e : R10/ 1442001
T “Page 109

e e - _ . ;
AQUATIC DISSIPATION STUDIES WITR DIQUAT RERBICIDE

APPENDIX IIT

ANALYTICAL METHOD RM=-5W-4
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) o CHEVRON CHEMICAL COMPANY
L AGRICULTURAL CHEMICALS DIVISION -
RESEARCH AND DEVELOPMENT DEPARTMENT
RICHMOND, CALIFORNIA

ANALYSIS OF DIQUAT RESIDUES

IN WATER ‘ FILE NO.: 780,01
METHOD RM-5W-3 . : . DATE: NOVEMSER 16, 1987

. INTRODUCTION

Ciquat (6, 7-dihydrocipyrido (I, 2-a:2’, I'-clpyrazidiinium ion], available as the

dibromide salt, is a pecient herbicide ancg desiccant, useful for the control of both

terrestrial and aquatic wesds and as a pre-harvest desiccant and defolianz. Its use
"for these purposes reguires a sensitive methad for determining residues in water,

This: revision of RM-5W-3 describes revised ion exchange chromatography

‘paramezers. In adcizen, -the concentrazion of sedium hydroxide was increased
{from 3.5 to 1.3 N in = recuction procecure. Using a 25C ml sample, the limit of
deze<ion is approximassly 3.2Cs ug/mi.

- APPARATUS _ e o
Plastic Beazkers, 500 =.. RO CEIT
Coiumns, [xI0 em, esiizsed with a stezcsck and -sserveir (a 25 mi Suretss may

Se used). _

Hewle:t Packard 335.~ Dicce .-\rriy Specirophotemeter; HP 9121 Dual Disk Drive
anc HP 98155A <esycearc.

REAGENTS
. Sulfuric acid, 1S N.
Ammonium chloride, sazurated solution (approximately 5 M).

Caticn exchange resin. DOWEX 50W X 3, 200-4090 mésh, hydrogen-form (or AG
SOW-X8 - analyzical grade cation exchange resin available from Bio-Rad _ A
Laboratories, Ricnmond, California). If DOWEX S0W is used, it should be

placed in a large chromatography column and back-washed with water to
remove {ine pars.cies. -

Digquat dibromide meoncnydrate reference standard (50.9% diguat i:a:icm), available
from Chevron Chemical Campany, Crtho Division, Richmond, California.

Steck solution of diguat cation in both water and saturated ammonium chloride.
) Store in the dark when not in use. These solutions are stable under normal

.adoratory concitizns, but should be protected from direct sunlight.




