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This document reflects changes. ?nf refinement in, expetimq$al design relative to the 
protocol dated 2/9/1999. These changes are based on the results of that study. 

Significant new text is italicizep’ftir &ity. . 

I. OBJECTIVE 

To estimate the rate of ] degradafion 6f the cbdor@, ion iv , s+!, simul+titig 
conditions applicabl6 td use bf4Xw f&it D$. 

e 

Further, the spiking ieve chos6n’fdr the Cbeiimetif ‘Shotild be at least as high as 
any levels likely in tti6 rbaMif6 aGj$icaiib;ri. ( .” .’ .’ ’ ’ 
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II. BACKGROUND 

The study is being undertiken at the t$qtiGi Of Al&% %otj%rEiti;in, to satisfy “. ,.‘ j. ‘ ., /.~. *i .~,.. i ( “_ 
regulatoijr ‘requirement6 in the Netherlands. S@tie <a‘iaiti&ers .of the study are 
therefore specified ‘by th6 test prdiocdl&. use urider ihe regulatory regime. -. 2. ,9,x ,, ’ I ‘r.; >,-4a* For 
example, this study is dorie at a ‘teni$erature.of loo(r) to typify outdoor ambient 
temperature. 

Three soil samples have be&n provided by Alcide’s representative Dr. Roberi 
Kross, that vary in organic content and microbiolo@ical k$& .. 

“,._ 
.* (, . . _, ~ , ,._ 

. 

Ill. TECHNICAL ISSUES 

gsbii zin’d”tii&bf &ni auto-de&&daCon of 
the chlorite. In a mathx with a high oigtiniti l&d, ‘i&dti&iC is likeljr to be 
dominant. Under these conditions we believe that, the kinetics are ]likei 
simple as -long as tfi& ie‘iludin$ I%$&); 0) ihi 

ly to be 3 ‘mairi. .‘isS larse, -tipareil co the 

amount of analyte added to the matrix. In +ffec 
;tlthe pr6;eg-.,iil-‘,t”tic behkve as 

if it were zero order in terms of cohstitti$iitSof @ 7e niairix. .I.. 
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The teat dip contains about 2400 ppm of chlorite ‘ion. “If we assume’ that, any 
spillage of the -teat dei,p is likely to be diluted by a .factor of at feast 10 by 
dispersion in sod We expect an initial concentration of.‘chlorite -ion “equal to- no 
more than 240 ppm in’ the soil. This would appear to t&a reasonable a priori 
assumption. 

Prior experience with chlorite determinations leads us to expect detection limits in 
the 520ppm range in a matrix with hlghlevels of co-extract&l& ‘We befieve, 

_ ..l .-,*” i.*j x . ..~ .3:-& 2.S.i’. z-7 

therefore, that a spiking level of ‘240 ppm chlorite will’ meet both of the above 
requirements. The concentration is high enough to represent a’ reasonab)e simulation of the actual conditioner aid makgg .for ;~i~~~~~““‘s~~~~~~~~~~~~-,“; I 

quantitation, yet low enough that% is unlikely to affect the substrates in the matrix 
to any great extent. 

This study will attempt to ..determine whether, under” these’ conditions the 
concentration of chlorite ion in‘soif falls betow detec~;i$~~.~~~~iswlthIn a month, ’ 

IV ~,.X,~^,‘, x*. ~-,“~~*,~~~~~~~~~~~~~~ *‘-,v.7*cr! !44. .->, + 

e 
In order to guard against unexpectedly high reaction rates the chlorite level will 
be monitored over relatively short intervals in the early stages of ttie study. 

A preliminary evaluation of the protocol has been performed. This protocol 
reflects the experience of that evaluation. 

The study will be run as follows: . . 

A number of sub-samples of soil, sufficient for the number of data points desired, 
will be treated with a #XLA solution containing about 24boppiirchlorite ion, in 
combination with lactic acid at a pH of ca. 3.0. This Will provide about 240 pg 
chlorite ion per gram of soil and require only about 0. GnI of solution per gram of 
soil. Sufficient water vqi’ill then be added. to moisten the‘ soil wkhout k?aving any \. “S., ,, i ~, , I^( -‘ i.” , -, :‘., .._,_ 1_ 
supema tan t. This matrix will be mixed and‘set asidefor the .appropnate time / X1”. ei,* <, 
period. 

SO%482! 

Sub-samples will be set up in separate centrifuge tubes, one per data point. “I I_ 
I 

Tubes will be taken at appropriate imetials. A known: amount of ..eater. @!I be 
added to facilitate .extrac$on, and a portion of the liquid will -be re’moved after 
appropriate mixing. This portion will be analyzed by HPLC and the chlorite level 

e 
will be calculated to reflect the level in the reatition ,‘m@ure; ̂  ” I’ r ~ ,..y/ ,, 
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DEGRADATION OF CHLORITE ‘IN’“S’Olil: 

IV. EQUlPMENTAVl~TEFi~~LS 

1, HPLC system, isocratic, with autosampler, UV detector at 214nM’and waters ..,,. ,e”x‘.“G* Il.j.. .-&.“r, Associates IC-PAK Ar[iio;n ..H.c, dijlumti, 4.6mm ,d )( 1 ~~~~;‘,rrg”;l~~.~~~~~~.; . . . 

borate-gluconate mobile phase specified by Waters, Associ&es. 
2. Sodium tetraborate, gluconic acid and acetonitrile (for’motiile phase) 
3. Sodium chlorite stocCi tiolution @upplied’by IXl&%) ” 
4. 

‘ .“, ,*. _,,,e”*. . ,. , ,,, _ ..,, I .>*. I. . I, . . . . ,. 
Syringe’ filters, syringes atid other consumables as needed 

5. Miscellaneous laboratory giassware as needed 
6. Circulating water bath or other suitable I equipment for maintenance of 

temperature at 1OT 

v. METHODOLOGY 

Soil samples have been provided by Aicide Corporatbn. Bacterial load ‘has. been 
characterized. Samples are being stcred under refrigeration. 

1. 

2. 
3. 

4. 
5. 

6. 

7. 

8. 

Prepare a solution containing 2;400’ ppm chlorite ion (I:1 Aqueous dilution of 
4XLA base), at a pH of IO.* Call this solution A. 
Take a known weight of soil (3-4 g) in a centrifuge tube. 
Add a quantity of solution A. such that there ‘is 240 ppm chlorite ion on 
original soil basis. Mix well; Dilute tiith knotin amount of wa-ter to ensure 
appropna te mechanical handling. 
Immediately remove an aliquot and filter for HPLC. 
DeWnine level of ,ch2orite in the extt59, “expresses as ppm relative- to original 
weight of soil. This provides a time zero level, 
Prepare a 4XLA solution containing’2400 ppm chlorite ion and 1.32% lactic 
acid at p H 3. Call this solution B. 
In additional centrifuge tubes take similar wejghed portions of soil. Add 
solution B, so as to have24Oppm chlorite on originarsoil basis. -Ada‘ enough 
water to allow for the soil to be moist but n’ot,j@terlogged. Retiordthe amount 
of water required and keep consigtent for all data pohts for by given sample 
throughout the experiment. Mix well and maintain at 10°C. 
At appropriate intervals remove the tubes. Add known amounts, of. water, to 
dilute the sample and to enable’ removal of ‘-a ” $qu;d ’ aiiquoi from the 
supematant. Measure the weight, dilute with a known amount of water and 
remove an aliquot for HPLC examination. 001483 
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9. 

10s 

11, 

Filter through an apj?ro$ateI membrane filter and measure the- chlorite level. 
Relate back to soil baais. 

, In additional cent%,@ “tubes take ‘“&milar ‘weighed p&ions. of soil. Add 
deionized water. Mix well and maintain at 10” C. l&e these as bianks. Ensure 
that the soil to water ratio. is the Same as for the samples in the degradation 
portion of the study. 
experiment. 

Set up enough‘bfanks to Cover the duration of the vi. ,_, :. 

, Examine the data to obtain an understanding of the rate of degradaiion. 

VI. SCHEDULING 

The schedule for the study has been designed to pib~i~~;8’~~~s”~~~~‘~f’~~~~ on‘ 
day 8 of the study and final ‘dhik on day 223. Sub-samples will“be set ‘up”?.. 
reverse order, so that aI/ will be ready for aria/j&s, in two batches, ‘one to provide 
data at day 8, the other to provide data at day 28. - 

The schedule is as follows: 

Day 0 is the day on which the samples will be set up. The blanks will be set UD in 
p;ara,,e,. ,The time zero ex~;3;riirient”‘lvifh‘ alkaline c~r~~~ ’ wirr”btft ~~~ .“&. Ld 

performed on day 8. 

Print Datez 3/24/99 
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Reaction time Day on Day on 
which set which 

I 4. hours -4 2. ,, I 8 8 _, I 

I 
.- -- - 
12 days I 
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The final report will provide docu~~~flM&~? of any change in conditions te!qtiye to 
the protocol. Results win be presented graphically, ai a ‘plot of %e chlorite 
concentration agairist‘iiti6. -’ 

. . 1 

The‘blank data will be used to determine if tiny ~baselinti problems dev&lop as the 
experiment proceeds. ’ 

8 

The cost for executing this final protocol Will be $4500. ’ ,. ..,. ,., ‘~” /. /L ,_ j 
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FINAL REPORT 

The moisture content was determined again at the beginning of the, study to allow for an 
accurate estimate of the‘ effective volume‘~‘of the final’ aqueous phase. 
follows: “,__/ ^. ,‘ ” ^ Results were as 

0 

r... I : :;p .;! ,i,c’ -* k ‘,,,“i ,<: I I: ‘A;: I’ *: ‘ .z., +,...‘( 

‘ .., (i. PREpARA~CrN..~~..~~L*.~~~E.Sbl-i;jT~*~~’!-;.,:“~’ ‘! >..x’ ..,, .-- dT j I, .,*‘>.\: ’ .Ji. *ve%,“*> I_ x>w.Aa . . ” -,, -) :’ . . ’ , .I .. :” -. ,- “‘ / ” 
. , 

il, /$,_.a._( , ~ ,. .‘.“.,,i ..I., ,il :,. Materials for the preparation of 4XLA Teat .‘D$ were provrded by’ Alcide Co$oration~’ ^ .._,.._.. :a. ‘., 
This product-consists of a solution of sodium chiorite labeied “XLA Base” ’ Alcioeioi~ ; ‘.Li ..,__. I. ~-AL 4 ‘ ;;. tc;*. ,...$A: .: Y L G. _ ,“,~“~.:;,,,.~‘,,‘,..,’ ,&, d,r&-ir r”i ’ #ACO7,-Oj’~B and (6 of j&.&‘&d jibeled a4Xu ;4ct,vatqy”,,~fc,de lot ~~c~~~~~~~~~~‘~~“-‘~~ ” ” ’ 

Mixing equal volumes of the $&solutions ‘produces 4X@’ Teat Dip, kith a concentration 
of 2400 @pm of.chlorite ion:“. .’ _ 

All experiments were set up to deliver a nominal. 24069 of chlorite ion per gram of soil. 
Slightly different treatment of the samples permitted the production of more 
homogeneous reaction mixtures for each sam$e.~‘ Actual- Ieve of added chlorite ‘are 
documented for each sample. 

‘_ oO1487 

Three samples of soil were received, from Alcide ‘Corporati&%iese were characterized 
as follows: 

200 Express Street l Plainview, ‘New York j 1gOj 
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4XLA Teat Dip soluiioris: 
,_ 

. . 
The components for the teat dip Were mixed as per the ‘instmctions .to\ produce’ &XLA 
Teat Dip at ,a concentration of 2480 ppm’of ‘chlorite ion. 

A further 5 times dilution of the 4XLK Teat ‘Dip was “made iyiih’&ater,. to’ obtain a solution 
with a concentration of 480ppm bf chlorite’ ion. 

The 2400ppm solution tias used for samples A and C. The “48Oppm &ok$ion “was used’ 
for sample E. The solutions tiere‘prepared. immediately prior to use. 

Spiking solutions for the time-zero experiment 

A spiking solution for the time zero exoeriments was Pre&r&$‘bv iiik&$ “lif ihc? &“X. ’ 
- - -“; >“. . I. I I~ .~/ ,,.,, -.,-.,;- I- - -----.--- ----- r--l----- 

-..-..-.. -. . ..v 

de for i: 
./, ,.) ,._ ,,... ,._A)(“Wll_, l . 

,reparation of the teat dip. with &?kitiai volume. of i&r if%& . ,‘,“.. Ba,se, as provided by Alcic .-.- ____ -. ___. instead of the lactic acid solutio;l, ytis yie,aea ‘.~,s~l~~~~~‘~~~~~~~~,~~ g(j+-&F~~~~f EriiCd _ 

ion, but without the acid. ~’ 
..,... ,._j 

A further 5 times dilution was made with water,’ to obtain a solution -With ‘a’concentration 
of 480ppm’of chlorite ion. 

,. 

The 2400ppm solution was’used for samples A and C. The 48Oppm soiution’“tias’ used 
for sample E. 

.I I 

The difference in handling for samples A and C on the one’hand and sample E ‘on ttie 
other was made necessary by the much higher’water-holding capacity of sample E. This .._ “,.j .- l”*.ll ,., 
is presumably”attributable to the much higher organic content, this makes: it ‘difficu’it’to 
distribute a small amount of liquid unifo&ly through the ti&rix. Further, the- bulk density _. .Cr II ‘i_‘ 2. ‘ ~ 
of sample E ‘appears to ‘be much “lower .than ‘for’ the other sa.mpl&‘This -also requrred 
some adjustment in sample size to keep the volume of sample manageable. 

Analytical standards 

Analytical standards were prepared by dikitiori’ of a 30.7% solution of sodium chlorite 
provided by Alcide Corporation. These standards provided.@& stat le rest!&tse‘ at the i4.e -_ ~ .-.. “de*.*,“? n..“_., 
HPLC over‘the duration of thechromatographrc work. _I‘ .’ 

- . * . L” 1 



The nominal target level for addition of chtorite,~.ion was 24@g per gram of soil, Each 
sample was handled in such’ a way that subsamples, -representing different exposure 
times, were very close in weight. The, actual, levels were therefore very consistent during 

this study, thus making the’kine&s of the processmore obvious: ’ 

Actual amounts and spike levels are tabulated below. 

Preparation of samples for time zero experiment 

A weighed portion of soil was taken in a 50 ml centrifuge tube. Spiking sdlutioh w& 
added as tabulated beloti. 

The solution was mixed into the soil,. water (20 ml) was added.’ The tube was shaken for 2 minutes to homogenize the ,aqueous phase and imm6draf&lv centiirii’~~~““~~~.~~in;;-‘A 
port,io” of the supe~ata~t w;i -remdved in‘d ~fi jtGr-d.“fhF6ti~ti, .;” PTFEme~$.‘i‘ne )i’lf+r*.“ 

__.“, ,, .I _ ,, d.-+.f ,-Z’,.- 
The filtrate was used immediately for HPLC analysis. 

. 

Preparation of samples for degradation experimtkts. 

A weighed portion of soil was taken ‘in a 50. ml centrifuge tube. ‘;1XLA T&ai’Oip’(or’the s)( 
dilution) was added to the soil as,tabu!ated tielow. ” ,.. *,.w*,,,l.L _....., ,_^,. :.l . *,_ _ >i‘,/ /. ., ^ 

>. ,. 
, ., ,,.)I ._ 

Sample Samp’le Teat dip Volume used Spike level 
weight solution (hi soil) 

._ 

E:~OME\CAOMGMT\B-KROSS\Soil-RE.da: 
. 



The solution was mixed into ‘jR6 gciil. -f& ..‘~airip;j~’ “Gig- & aside io;~ihel’ app;bpriate i. s ji,.. _,” 4 ,I .I . ..,~ ” 

degradation period. 

At the end of the appropriate period water (20 “ml) iivas’added. The, tube ‘was‘shakenfor.2 
\ ” _. .,_, _ ..m\ y 

min. to homogenize.the aqueous’ fibas and ‘j~meCtiate,y’ceniiifuged f~r:g!!i?.: x- portion 

of the supematant was removed and filtered through a PfF’E ‘membrane. “’ The filtrate 
was used for HPLC analysis. 

Preparation of blanks 

A weighed portion of soil was taken in a 50 ml centn’fuge tube: water was added and ” 
mixed in to produce a wet sample corresponding to the samples as prepared’ above..‘The 
tube was then set aside for theappropriate storage period. 

At the end of the appropriate period water (20 ml) was added. The tube was shaken ‘for 
2min to homogenize the aqueous phase and imm?edjk@!y centrifuged33 3” ‘r$n. A 
portion of the supematant wa$ removed and filtered through a PTFE ‘membrane. ‘The 

,,/ .” . .._._, i. 

filtrate was used for HPCC ‘analysb. “’ - . . . 

A separate blank was prepared for each sample, for each degradation period. 

CHROMATOGRAPHIC CONDiTION’S 

Mobile phase for HPLC: 

Sodium gluconate (16 g), boric acid (Wgj and sodium tetraborate d&hydrate (25 
g) were dissolved in about 1508 ml deioniied water. Glycerin (250 ml) was added and the mixture was made “p to’ l.. L. wiih dei6n/n6il’L~gfdr. This cdns.enii.t& *G-s keijt in 

the refrigerator and used as needed for production df”mob$e phase.’ “’ ,., _ 
,.he actual. mbtjile;‘--h&& ‘$,a$: m$a& ,b) f$$,$J~’ bj.of ib& ‘atjov& ‘~o+,&,jffaie and 

120 ml of acetonitrile and making up’to 1 L with deionized Water. ” .-, ., ‘ ” -_. ., : 

A flow rate of 2 ml/min provided retention time of about 4 min for chlorite. 
~01490 

The size of the chlorite peak was estimated as the height of the peak above ihe nomimil 
baseline. 

. . . _, ,,-,, 

9 



It may be noted that the time ‘zero experiment is a “best,effort” at establishing the level 
of chlorite detectable at the start of the experiment and is not precisely a me&u&m&t 
at time 

= o seconds. It does ‘rejlreseni’.~~e”~~sdiute. miiiiiii‘bG”‘Bsg cdnsikfgtit ./iih ‘“fan 

handling and extraction operations. Further, for this experiment the chlorite solutions 
were not acidified with lactic acid. Since the rate.,of redu,ction ‘of chk%ite’ ion’ is higher in 
acidic media, this experiment provides a worst%ase estimate of ttie x level. of‘ chk%te 
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 corresponding levels would be 
expected to be lower, given ttie‘likely lower reaction rates. ” “- 

Using this height as the estimate of response, chlorite ion’concentration was 
as pg chlorite ion 

calculated 
per gram of original soil.“’ “’ 

” I _,) )). _, ._ .jj,.. _ /,__.a ,’ 

The analytical standards were of concentration 91;6,4&8 and i 8.3 &ml, expressed as 
chlorite ion. 

, 

Time zero experiment 

Degradation experiments 

, _i,. _ 

We include copies of the relevant chromatograms for blanks, the time zero. experiment 
and the extracts for the degradation experiment. 

00~491 
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Our conclusions are as follows: 

The chlorite is completely’ consumed in less than eight days, even -for the sample 

with lowest organic content. <~,S, i,, ix,. .-i. ” ., j .^ * ..,.,,. 
In sample E, which has thehighest drganic- content (29,60/o ‘on as-rs SGi~basis); “a .’ ,,_,, Y. ,., ,c.,I I)‘~^ 
starting chlorite con,centration of 332pg chlonte eon” per gram of ~gci’“farg-beGG the 
limit of detection in less than 8 hours. 
In sample A, which has intermediate organic content (8.34% on as-is soi:l’ basis); a .’ 
starting chlorite concentration of 282ig chlorite ion rjer gram’ bf soil ‘f&s beloti the 
)im&, of d&-&ion in legs th&“~4f’d’~: ‘.’ .- ” 

In sample C, which has the #west organic content (0.69% ‘on as-is soil basis), a ,._ .‘ . 3 starting chlorite concentraiion oi.~~~~~ chlo~te ion’per’gram of sdl’.~~~iti;‘~~erbw oh* 

limit of detection in between 4 days and 8 days., 
The time zero experiment, which provides the mcst conservative, worst-case 
estimate of the starting concentration as actually measured, shows that even under 
those conditions there is significant degradation at essentially zero exposure‘time. 

It may be noted ,that the disappearance of chlorite occurs earlier in sample A than in 
sample E, even though sample E has the higher organic content. ‘- It is reasonable to 
attribute this to the higher initial’ CevelX ch’loriie in ‘kanipie “E as also to the lower’ 
effective concentration in the aqueous phase, given the need to” use a larger of volume 
of solution to administer that chlcrite level to the bull@ $&,mple‘E. 

Signed: 

Reviewed -*cl #.h*mII\.‘aA 

ia .Chankar F 

I al IU app UVGU 
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Y’ ‘-’ “*u’ I, \/. ..,.,, r 

(Manag& Instrumentation, 
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‘* RUN 9 ,?SBL QPR 16, 1349 12:62:05 

$IIJP 4 ,6.555 



* RUN 8 9362 aPR 16s 139) 12: Set28 

START : \ 

t?T T:BE QREfi UIOTH 

. ‘;A _ +r 3213718 .4@9 

I . ST@ iSPH 486368488 . $08 

3 . ‘3 4 i; ?a6 315288 .209 

*. y:= , 1 - 2 ‘4 449049 1.9 25 



RUN* 9% 3 af.R 16s ‘1999 12: 18: 43 

COENTfFIER : 

SICuaL FSLE: 

CHLUR I TE 

; 
ESTO-*REA 

kf TYPE AREA u rci(jtH HEICNT CAC# PPM NAME 

i. d33 BV 3886381 .239 214894 . ?88 
i.514 v v ,385 1485 .,4sP “- 13g’941 ” ..~I .,, .>,# @-* 

2.244 ‘J v ‘480832 1.857 1 l&9 . 080 

.3.581 :/ 21 1186278 .40J 48837 *0ae 
4.BbB ‘JB 3511734 .289 282731 IR 49 e 334 CM&R f TE ,. 

TUTaL fiREta= 1 . ‘3B37’E+93 

MUfL FACTOR- 1 .0000E+BQ 
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c 



i4 0 i: .* i ; J 1 f A ; .g. COUNO 
*REti:. 

:f -RECI TYPE biIOTH SREA%. 

. ,: ij 1 :fAr’ll 8P ,390 i8.91553 

1.425 i S2.8700 PV .287 ‘: 2.82369 

1. :i: :.-45711 VV ,320 11.61367 

i. -*< 4Jli52 vv .194 s.i9444 

2. is; . . 5572864 vv I. 141 37.85328 
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* RUN 1) 95’66 APR 16, 1999 r’aj: 3f:‘j5 . . , \ .,(. _” 

START 



I : < (- 
* RcJti 8 ‘+ 587 rPR 16, I 3 9 9 1s:rz: 12 

STuRr 
I- , ,.~ / .L,. /*.. ‘,*,, . . /_, , _’ )^. . .I ;; .’ 

1 _. 
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Clorln~ rtsnal file M:SICHtiL, .6 

SAMPLE twME: 50 IL 

TOTUL ~REr=2.500SE+@f~ ,, 

IUL FuCT3R=i.881 


