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Certitied Laboratories. Inc.

PROTOCOL OF 3/24/1999

This document reflects changes and ref/nement in experrmental desrgn relatlve to the
protocol dated 2/9/1999. These changes are based on the results of that study.

Significant new text is It&llClzedforclanty T
l OBJECTIVE

To estimate the rate’ of degradation of the mchlonte ion in_ sonl srmulatmg "
conditions applrcable to use of 4XLA Teat Drp

Il.  BACKGROUND

The study is being undertaken at the Trequest of Alci

o) Qorporatuon to satisy
regulatory requirements in the Netherlands. Some parameters of the study are

t . therefore specified by the test protocols in us e [egulatory regime. For
example, this study is done at a temperatur typlfy outdoor ambrent
temperature .

Three sorl samples have been prowded by Alcrdes representatrve Dr Robertf -
Kross that vary in orgamc content and mrcrobrologrcal load

.  TECHNICAL ISSUES

The total rate of degradatron of chlonte ion’is determrned by the sum of the rate

of reduction of chlorite by matenals in the soil and th of any auto-degradatlon of
the chiorite. In a matrix with a hrgh organic load, reduction is likely to be
dominant. Under these conditions we believe that the kinetics are likely to be
simple as long as the reducing capacity of the ‘matrix is large compared to the
amount of analyte added to the matrix. In effect the process wrll then behave as' :

if it were zero order in terms of constituents of the matnx o

Further, the spiking Ievel chosen for the expenment should be at least as hlgh as
any levels likely in the real-life applrcatron '
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k Sub-samples will be set up in separate centrrfuge tube
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The teat dip contains about 2400 ppm of chlorite ‘ion. If we assume that any

spillage of the teat dip is Ilkely to be diluted by a tactor fof at I_
dispersion in soil we expect an initial concentration o
more than 240 ppm in the soil. This would appear towbe a“reasonable a priori
assumptlon o T T \

Prior experience with chlorite determlnatrons teads u ‘expect detectlon Ilmrts in
the 5-20ppm range in a matrix ‘with hlgh levels of ¢ extractable. We believe,
therefore, that a spiking level of 240 ppm chlorite will meet both of the above
requirements. The concentration is high enough t 'p'resent a reasonable

simulation of the actual conditions and makes for relatlvely strarghtfomard
quantitation, yet low enough that it i is unhkely to affect the substrates in the matrix
to any great extent

This study will attempt to ‘determine whether under these condltnons the

concentration of chlonte lon in soil faﬂs below detectable levels wnthm a month

In order to guard against unexpectedly hrgh reactlon rates the chlonte level will
be monitored over relattvely short intervals in the early stages of the study .

A prelrmlnary evaluatlon of the protocol has been performed This protocol
reﬂects the experlence of that evaluatlon

The study will be run as follows'

A number of sub-samples of soil, sufflcrent for the number of data pornts desrred
will be treated with a 4XLA solution contarnmg about 2400 ppm chlorite ion, in
combination with lactic acid at a pH of ca. 3.0. This will provide about 240 Hg
chlorite ion per gram of soil and require only about 0.1ml of solution per gram of
soil. Sufficient water will then be added to moisten the soil without Ieawng any' ‘
supernatant. This matrlx wrll be mrxed and set as:de for the appropnate tlme

period 001482

.,per data pomt

Tubes will be. taken at appropnate lntervals A known amount of waterv Vwrll be o

added to facilitate extraction, and a portion of the lig _
appropnate mixing. This portron will be analyzed by H. Cy and the chlonte Ievel
will be calculated to reflect the level in the reaction r .
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IV.  EQUIPMENT/MATERIALS

HPLC system, rsocratlc with autosampler uv detector at 214nM and Waters

Associates IC-PAK Anion HC column, 4.6mm id X 150mm, guard column,

borate-gluconate mobile phase specrfled by Waters Associates.
Sodium tetraborate, gluconic acid and acetonitrile (for mobrle phase)
Sodium chlorite stock solution (supplied by Dr. Kross) h

Syringe filters, syringes and other consumables as needed
Miscellaneous laboratory glassware as needed

Circulating water bath or other swtable equrpment for mamtenance of

temperature at 10°C E

V. METHODOLOGY

Soil samples have been prowded by Alcnde Corporatron Bacterial loadhasbeen

characterized. Samples are belng stored under refngeratlon

wh

N > OA
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Prepare a solution containing 2400 ppm chlorite ion (1:1 Aqueous dilution of
4XLA base), at a pH of 10. Call this solution A.
Take a known weight of soil (3-4 glina centnfuge tube.

Add a quantity of solution A. such that there is 240 ppm “chlorite ion on

original soil basis. Mix well. Dilute’ wrth known amount ‘of water to ensure
appropriate mechanical handllng o
Immediately remove an allquot and filter for HPLC.

Determine level of chlorite in the extract, expressed. as ppm relative to original

weight of soil. This provides a time zero level. ,

Prepare a 4XLA solution containing 2400 ppm chlorlte ion and 1 32% lactic
acid at pH 3. Call this solution B.

In additional centr/fuge tubes take similar ‘weighed portions of so:l Add
solution B, so as to have 240ppm chlorite on original soil basis. Add enough
water to allow for the soil to be moist but not "atérlogged Record the amount
of water required and keep consistent for all data points for any glven sample
throughout the experiment. Mix well and maintain at 10°C. "

At appropriate intervals remove the tubes. Add known amounts of waterto

dilute the sample and to enable removal of a liquid ahquot from the
supernatant. Measure the weight, dilute with a known amount of water and

remove an aliquot for HPLC examination. o 001483
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9 Filter through an appropnate membrane ﬂlter and measure the chlonte Ievel
Relate back to soil basis.

10.In additional centnfuge ‘tubes take “similar werghed pon‘rons of sorl Add
deionized water. Mix well and maintain at 10°C. Use_these as blanks. Ensure

that the soil to water ratio is the same as for the samples in the degradation

portion of the study Set up enough blanks o cover the duration of the
experiment. B
11. Examine the data to obtam an understandlng of the rate of degradatron -

SCHEDULING

The schedule for the study has been designed fo provide 8 days worth of data on
day 8 of the study and final data on day 28. ‘Sub-samples will be set up in

reverse order, so that all will be ready for analysrs in two batches one to prowde
data at day 8, the other to prov:de data at day 28.

The schedule is as follows'

Day 0 is the day on whrch the samples will be set up. The blanks wil :be‘ﬂset upin
parallel. The time zero expenment wrth alkallne chlonte wrll be

- performed on day 8.
Reaction time | Dayon Day on
: which set which
up analyzed
__8days 0__ 8
4 days 4 8
2days” 6 8
T gy e 5
. _8hours _ 8 8
yu’,_;4hours 8 8
L "28 days‘ | 0 28
.. 24days 4 28
 20days 8 28
_ 16 days 12 28
12days 16 28 1

Print Date: 3/24/99
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DEGRADATION OF CHLORITE
ROt

 The final report will provide documentation of any change in conditions relative to
the protocol. Results will be presented graphically, as a plot of the chlorite
concentration againsttime.
The‘b'lankda't‘fa” will be used to determine if any baseline problems develop as the
experiment proceeds. . o ;

owmocost

The costfor executing s fnalproocolwilbe 8400,

. e et ST b e @01485 ‘
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FINAL REPORT ON PERFORMAN( E'OF PROTOCOL
REPORT DATED 5/21/1999
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CHARACTERIZATION OF SOIL SAMPLES

Three samples of soil were received from Alcide Corporation. These were characterized
as follows: ; . ; L

Organics (%)
Dry basis =
1834
5307

Sampleid Monsture(%)

A N ETN
c ) 32 .

The moisture content was determined again at the begmnmg ofthe study to allow foran

accurate estimate of the effective volume of the final aqueous phase. Results were as

Sample Identif
c
E

.

Materials for the preparation of 4XLA T
Heids ¢

This product consists of a s  of sc
#AC071-014B and one of lactic acid labeled “4X!
Mixing equal volumes of the two solutions produces
of 2400 ppm of chlorite ion. f

a concentration

All experiments were set up to deliver a nominal 240ug of chiorite ion per gram of soil
Slightly different treatment of the samples permitted the production of more
homogeneous reaction mixtures for e{abhksamplé.‘ Actual levels of added chlorite are

documented for each sample.

Plainview, New York 11803 +  www.800certiab.com
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~ FINAL REPORT ON PEBFQBM_AN?E OE ?Rﬁ DATED
~REPORT DATED 5/21/1989

4XLA Teat Dip solutions:

The components for the teat d|p were mrxed as per the ins ructtonstoproduce4XLA S

Teat Dip at a concentratron of 2400 ppm of ch onte |on

A further 5 times dilution of the 4XLA Teat D|p was made wrth water to obtain a solutron
with a concentration of 480ppm of chlonte lon \

The 2400ppm solution was used for samples Aand C. The 480ppm solutron was usedf"f"”f”
for sample E. The solutions were prepared |mmed|ately pnor to use ; ‘

Spiking solutions for the time z“’ero’expériment" -

A spiking solution for the t:me zero experiments was prepared by dl|UtI0n of the 4XLA

Base, as provided by Alcide for preparation of the teat dip, with an equal volume of water
. instead of the lactic acid solutlon This ylelded a solutlon contalmng 2400 ppm of chlorite

ion, but wrthout the acid.

A further 5 times dilution was made with. water to obtaln a solutlon wrth a concentratron o
of 480ppm of chiorite ion. =

The 2400ppm solution was used for samples A and C The 480ppm solutlon was used“f
forsample E. , =

The difference in handllng for samples A and C on the one hand and sample E on the

other was made necessary by the much higher water-holding capacity of sample E. This
is presumably attributable to the much higher organic content. This makes it difficultto
distribute a small amount of llqwd umformly through the matrix. Further, the bulk densrty -

of sample E appears to be much lower than for the other samples. This also required

some adjustment in sample snze to keep the volume of sample manageable

Analytical standards .

Analytical standards were prepared by dllutlon of a 30.7% solutlon of sodrum chlonte N V
provided by Alcide Corporatlon ‘These standards provsded qu:te stable response at the_k -
. . HPLC over the duration of the chromatographic work. -

001488‘,wkwwwww
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DEGRADATION OF CHLORITE iN,sou.
FINAL REPORT ON PERFOR

The nommal target Ievel for addmon of chlonte ion was 240ug per gram of sonl Each k‘

sample was handled in such a way that subsamptes ‘representing different exposure
times, were very close in weight. The actual levels were therefore very consistent during

~ this study, thus mak:ng the klnetlcs of the process more obvuous

Actual amounts and splke levels are tabulated below

Preparation of samples for time zero experiment

A welghed portion of soil was taken in a 50 mI centnfuge tube Splkmg solutlon was
added as tabulated below. o ,

Samﬁlé —

Sample Spiking vonume‘used Spike level
weight solution (ng/g soil)
(9) used
A 85 2400 ppm 1 ml 282
C 81 2400 ppm 1ml 282
E 52 480 ppm_ 3 6 mI , 332

The solution was mixed into the soil, Water (20 ml) was added The tube was shaken for
2 minutes to. homogemze the ; aqueous phase
portion of the supermnatant was removed and
The filtrate was used |mmedlately for HPLC analysns

entrifuged for 5min. A

s PTFE membrane filtter.

Preparation of samples for degra'datiOh éx'peri"méﬁts“‘ R

dilution) was added to the soil as tabulated below e

" A weighed portion of soil was taken ina50ml centnfuge tube 4XLA Teat Dip (or the 5X

EAHOME\CAGMGMT\B-KROSS\Soi-RE.do¢

Sample h Sample Teat d:p Volume used Spike’ Ievel
weight solution (ng/g soil)
(a) used .
A 85 2400 ppm Aml 282
C 8.1 2400 ppm im 282
E 5.2 480 ppm 36m 332
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DEGRADATION OF CHLORITE INSOIL
FINAL REPORT ON PERFORMAL RC
- REPORT DATED 5/21;_ |

The solutlon was mixed rnto the sorl The sample was set asrde for the appropnate
degradation period. ;

At the end of the appropriate penod water (20 ml) was added. The tube was shaken for2

min. to homogenize the aqueous phase and lmmedlately centnfuged for Smln ‘A portion
of the supematant was removed and fnltered through a PTFE membrane The flltrate
was used for HPLC analysrs , , , ,

Preparation of blanks

A weighed portion of soil was  taken in a 50 mi centrifuge tube. Water was added and

mixed in to produce a wet sample correspondmg to the samples as prepared above. The |

tube was then set asrde for the appropnate storage penod

At the end of the approprlate period water (20 ml) was added The tube was shaken for
diately

2min to homogenize the aqueous phase and im
portion of the supematant was removed and filtered
filtrate was used for HPLC analysrs )

A separate blank was prepared for each santplle‘,”toreaohi’degfradationjperi‘od.; S

CHROMATOGRAPHIC conomons

Moblle phase for HPLC:

centrifuged for 5 min. A
hrough @ PTFE membrane. The

Sodium gluconate (16 g), bO"C acid (18 g) and sodium tet *aborate decahydrate s

g) were dissolved in about 500 ml deionized water lycerin (250 ml) was added and

the mixture was made up to 1 L with deionized water. This. concentrate was keptin

'the refngerator and used as needed for product on of mobrle phase

120 ml of acetonltnle and makrng up to 1 L wrth delontzed water B

A flow rate of 2 ml/mm provvded retentron time of about 4 min for chiorite.
S 001490 _

The size of the chlorite peak was estrmated as the heaght of the peak above the nomnnalt

baseline. o
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Using this helght as the estlmate of response, chlonte lon concentratron waskcalculated: -
as pg chiorite ion per gram of original soil.

The analytical standards were of concentratlon 91 6 45 8 and 18 3 pg/ml expressed as
chlorite ion.

Time zero experiment

el |teconcentra1t gn (ppm, sonl_bas_ls) N T
| Sample A Sample C SampleE
Minimum possible ,, 149 . 228 f | 204 ,‘ '

Exposure time

it may be noted that the time zero expenment isa “best effort" at establlshlng the Ievel '

of chlorite detectable at the start of the expenment and is not precisely a measurement

t . at time = 0 seconds. It does represent the absolute minimum time consistent with the =~
handling and extraction operations. Further, for this expenment the chlonte solutions

were not acidified with lactic acid. Since the rate of reduction of chlorite ion is higher in

acidic media, this expenment provides a worst-case estimate of the level of chlorite

recoverable from the matrix at the start of the experiment. In all cases where the actual

teat dip (with the acidified ‘'solutions) were applied, the correspondmg levels woutd be

expected to be Iower given the Inkely Iower reaction rates ‘‘‘‘

Degradatlon experiments

Exposure time “Final chtorﬁiteg concentration (ppm, s”eil"beei;s)_'

Sample A _

Sample C

SampleE

4 hrs

109

38

8 hrs

85

1 day

66

2 days

24

4 days

8 daysw

f,oo:oooo

. MR —

ojojololo

We include coples of the relevant chromatograms\vfor blanks the tlme zero expenment '

B 001491

and the extracts for the degradation experiment.

E:\HOME\CAGMGMT\B-KROSS\Soil-RE doc
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 DEGRADATION OF CHLORITEINSOIL
FINAL REPORT ON PERFORM, )
REPORTMDATED 5/21/1 999

Our conclusions are as foltowé‘

e The chlorite is completely consumed in Iess than erght days, even for the sample |
with lowest organrc content.

¢ In sample E, which has the highest’ organlc content (29.6% on as-is soil basis), a
starting chlorite concentration of 332],19 chlonte ion per gram of solt falls below the
limit of detection in less than 8 hours, o ,

s In sample A, which has intermediate organic content (9 34% on as-is soil basis),
starting chlorite concentration of 282pg chlorrte |on per gram of sorI falls below the
limit of detection in less than 4 hours. =

e In sample C, which has the lowest organrc content (0 69% on as-is soil basrs) a
starting chlorite concentration of 282ug chlorite ion per gram ‘of soil falls below the
limit of detectron in between 4 days and 8 days -

e The time zero experiment, which provrdes the most conservative, worst-case
estimate of the startmg concentration as actually measured, shows that even under
those conditions there is significant degradatron at essentralty zero exposure trme

-. It may be noted that the disappearance of chlonte ooccurs earher in sample A than in
sample E, even though sample E has the hlgher orgamc t. It is reasonable to
attribute this to the hlgher initial level of chlorite in sample E as also to the lower
effective concentration in the aqueous phase given the need to use a Iarger of volume ‘
of solution to admrnrster that chlorite level to the bulkler sample E.

Signed:

 Reviewed and approved

‘Shankar B
(Manager, Instrumentatnon
- & Science Offrcer) o
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AREAY

T AREA TYPE W1l
t 25986233 By L
137 24%5(74Se vg ot

Laa? 1159791 8P . .

NG te O
G\
a0 T

41.19854

o
-

TOTAL «REA=Z.3284€+87
MUL FRiTOR=1.3AGAE+98

#PR 15, 1999 1414e:12

CaREay
“?JEYS§§M
3s.53389

ngsa

nnp|e'C-4]Blan5(
% days




o RUM $ 3331 MPR 15, 1999 et

START

182122 T T R S

ITOP

Slosine si3nal file WISIGNAL .BNC

RUN® 3531 aPR 18, 1399

SAMPLE namE: 331IL

METHOD HAME: 7=CHLORITE,MET o

hxlu-PHKT‘°'3%é

{DENTIFIER ¢ = ¢/36£;ua

SIGHRL

m
o
-
L]
l
" 1!
-1 l’ﬂ

b
T
m

ARERA
37589638
1357333
ne 42720818

@

R

g S

LU O
k1)

t4352:22

Samp‘e C
2 days‘

HEIGHT CAL® PPN NANE
298568 .008 o
s -

' T

Ol O
Sa
o

8
o

eexres
2255342
P 523515

RW N e -
.
SR 0R s g

bo 0
AT
Q

]

TOTAL ~nEa=1.o23IE*B7
ML rawTuR 1. dﬁ$32+ut

CHLORITE

“.aea
.aoe”w o

001555




©ORUN @ 3582 PR 14, 19EYTERREET
e | . le: 1233

- 3. 642

5.827

L5100 6.63%5

Clesina s19nal rile MISIGNAL LBNC

G rc-wuxrazxam ‘ 8 days

{OENTIFIER + & M/N»‘j

SIGNﬂL'?ILE-'ﬂ:oIGNaL BNC

CHLORITE

HO CALIB FEAKS FOUND
ARERNS: ’ ' o
. AREA TYPE " WIDTH ke
4(57‘56,;389MA”7123W, o B
1956453  BY . 388
5394843 WV ‘i%??']f“‘”“
7939899 vy 1,930
{4eS1E00 YWt reE
5397952 1 YH

CRn
s
N

B
o

(L R CCREY (VR
[

g
e
[ BN I (1)

o
.
Lt

TIJTQL ﬁﬁE’H‘:g. 1?3?E9‘%7

001556




+ RUN S IS33
STARTY

3TOP

Closiny s13nal rile msu‘w‘.\uﬁg_ .SN‘C”'", - o

SAMPLE waME: =0tL ‘
METHGOD HANE: #=CHUORTTE,
crxt-pﬁkfﬁzﬁﬁTﬁf

ICENTIFIER + = «
SIGNAL TILE: #is

CHLORITE

B RRER

EO8 0 SBH 4153360  .¢
1,323 ISHH 363958 T
3.8 TEE g ayg
3.%14  TUP 7 i784S
5.555 ITPE 3307456 354 qeds

TOTAL “REA=X. T2 (sSgégs
MUL FuCTOR=1.99809E+09

' fOOi5$7« 




«{0%

3TART ' :

£ ,. s o

3TOP
Closins sisnal vile WiSIGNAL .BNC
RUNY  253g o Mﬁﬁh“ié[?iééé”'15€§3?55““ff”"f“"“‘f'  o . B a
SANPLE HWENET Lo R Lo . y : 5 + cl fgblf ’m o

IDENTIFIER & » s,hl I’gb.JJ ]P'\

BIGNAL FILEY HESTGNAL. BNC

CHLORITE

ESTOD-HREA

g F T T ?P E P : n PE“ z u rnT,F‘«J i o N e e S e e it
n | . 8P 3zsarel

I3PH 483329288 .
YEET ST B S

TPe  sezed  Laei 3rEy
Teu S78%58 {
S [ g i

(L]

.
T I OV |

L IR T I S U S
[ 3 )

L4 IR S R

L B TR+
[TV )

.

POTAL SHERST G F Sy g ins
MUL FRCTOR=1.3008E+806

001558




« RUN § 3587 WPR 15, 1993 15:42:12
sTnRr B e g e B S R e

-4, 389

Closing 319nal file ,:$!CHéggf;ENC_

SAMPLE numE: 301IL o |
METHOD MaME?! MSCHLORITE,MET
G/IC-PAKTR2121N o '

: v 54 45,3 ppem

R
LES AMISIGNAL.BNC

IDENTIFY
SIGuaL F

S
L4
s

CHLOPITE

E3TO-APES : S o
£ rupe SRERRTBH . HETGHT CALN BER e
L3438 Bv 3422738 247 236774 ,
(512 uy 4189733  .442 154348
L1309 yv 8430886 1.067 131636
3.58%  wv_ 1349237  .3%96  S86438
4.989 4B 3775304  .302 2088588 IR

o = -

 CHLORITE

TATRL =~REn=2,SOBSE+R7
MUL FuCTOR=1.0068E+8D

001559




