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o - to inhibit the growth of micreorganisms adequate1y.~ In add1t1on the

ICDINE-HYDROGEN PEROXIDE AS A,DISINFECTANT FOR
FUtL STORAGE BASIMN WATER

1. INTRADUCTION

To 1dent1‘v °nd hnndle fuel L1cnent\ stored. appro/1mate1y 20 ft under

fwatcr, good water clarity is andatony. A 1ow popu1at1on of micro-
~orqan1sma 1s an essential part of maintaining qood uater c1ar1ty. To

71nh1b1t tno orowth of ‘mocroorganisms for the past tvo- years, jodine has

-'bee1 used as a bacfer1ac1de. The 1od1ne converts rap1d1y to 1od1dc]

under thc ex1st1ng_water”cond1t|uns and ca1c1um hynoch]or1te is added

: Tperlod1callyAto ox1d1zeéthemlod1de back-io 1od1ne._AA1though ca1c1um
hypochlorite 1s itself a bacteriacide, the amount added is too small.

| ch]or1ne produced is. convetted rap1d1v to ch]or1de wh1ch is. not a br~fd;1~w

' bacteriacide.

The use - of ch10r1ne has resulted in a bu11dup in the concentrat1on

T"'01’ chloride, wh1ch is potent1a11y corrosive to. a1um1num fue1 e]ements




stored in the basin water. Recently, a revorse osmosis upit coupled with

an auger type evaporator has been operated to reduce the concentration of

chloride and other salts in the water. To prevent ancther builaup of
chloride, the use of calcium hypochlerite nust bz discontinued.

1] swell as residual io ine concentrations were used as
criteria for effectiveness.

1. BASIH WATER

The chemical composition of the basin water is shown in Table I.

TABLE 1
CHEMICAL COMPOSITIOH OF ICPP FUEL STORAGE BASIN WATE
(April 1973) |

o Concentration
Ehemical (mg/L)
Sodium , 503

~ Calcium 1
Magnesium 2
Nitrate 562

-~ Chloride- -320
Bicarbonéﬁe 18,

 Su1faté' k3]
‘Total Dissolved Solids 1480

pH : . 8.4




In addition to the chemicals shown in Table I, the water contains
approximately 0.01 eCi/ml of radionuclides, primarily Cs-137 and Sr-90,

= The floor of the ba in vas covered with sludge ‘consisting primavrily-of
1d i 5111con rcpneqentlng corrosion-products and wind

sludge ‘has been’ removed recent

I11. EXPERIMENTAL PROCEDURE

Steel drums were filled with about 50 gal of water from the fuel storage

basin. The water was then seeded with a bacteria culture thdtfhad‘been
grown in & culture broth. The broth had been seeded with bacter1a colonies

‘ oblu1ned from- rout1ne Non1tor1nn of ~~~~~~ the bas1n water by the plate techn1que. ,
One druﬂ was used as a- corcro], one was tre Lud w1th 1od1ne and per1od1ca11y ;
ca]C1um hypoch]or1te. Two other drums vere treated w1th 1od1ne and hydrogen
peroxide; the water in one drum was controlled. at pH 8. 2 and the ‘other at
pH 6.0. The water at the start of the icdine tests contained 2 ppm
of iodide that had been added as sodium iodide.

Samples of water were removed periodically and analyzed for iodine by the
colorimetric method and for bacteria by the plate culture method. The results
... of these tests are shown_in Figures 1-4.

1V. EXPERIMENTAL RESULTS

The curvés shown inwFigure'1~and-2 depict the results of the tests
with basin water at pH'8 2. The results: 1nd1cate that two add1t1ons -of
calcium hypochlorite (HTH) to the iodine conta1n1ng water succeeded in
reduc1nq the microbiological population significantly. Whether this was due




only to the icdine fermed (Figure 2) or partly due to the hypochlorite

itself could not be determained. The initial addition of 10 ppm H(,O2 vas not
effective in reducing the microbiological population nor in producing more than
about 0.4 ppin 12. ”Bywthe time the third addition had been made (totu]

f 30 ppm"v 0, )
the I;boncentr&tud

however; the ‘Dbacterial ceunt wa dechds{dd s1gn1f1cant1y and
The jnitial addition of 30

ial. populati

increased’ to about 1 ppm.

tests The :eldtlvc]v high phi-of 8:2:rad
in oxidizing the iodide. Hote that the 10d1ne oncentration de
soon after the addition of the HTH, but persisted for severa] days in the
presence of H,0,.

The curves. shovn in tiguree 3 and 4 dcp1ct the resu\ts of the tests in

the basin water at pd6.0. The H202 1J moreief ect1\c 1n or1d121ng “the e
jodide at pH 6 than at pH 8.2 according to the equation: 2

0.+ 21" + 2ut .= 1.+ 2H,

9 0

in Figure 3, the bacterial population decreased rapidly for all treatments. 3
According to the results in Figure 4, this occurred because the jodine e
concentration remained at 0.8 ppm or greater for all three levels of HZOZ ‘
added (10 20, 30 ppm). Even after 90 days there were still significant

| amounts of I2 in the water even ‘though no add1t10na1 HZO2 had been added. T ——



I,
P4

YI. COHCLUSIGHS
Based cn the results of the pilot-scal

¢ tests, a small concentration of
hydrogen peroxide will oxidize iodide to iodine in basin water and maintain
an iodine residual for several davs. DBacteria control is adequate under
these conditions, and the Luildup of chloride, which occurred when chlorine
"was used as a hacteriacide, is aveided.
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