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IODINE~HYDROGF;M PEROXIDE AS A. DISINFECTANT FOR

FUEL STORAGE BASIN WATER-

i .

The Fuel Storage Basin at the Idaho Chemical Processing Plant (ICPP)

consists of three large basins interconnected by a transfer canal. These

basins contain a total volune of about 1.5 x 10 gallons of raw water.

The woter is recirculatcd through a f i l t e r with part of the discharge

stream... going, .through columns containing Zeolon-900 and Ainberl i te-200 ion

exchangers to remove radioactive cesium and strontium. The fuel storage

basin is operated basically as a closed system. The only water leaving

the basin consists of small volumes that are processed in the plant"

evaporator or v/ater lost by surface evaporation. The makeup water is

raw v/ater that is used to rinse casks as they are being removed from the

basin.

To identify and handle fuel elements stored approximately 20 f t under

water, good water c lar i ty is mandatory. A low population of micro-

organisms is an essential part of maintaining good v/ater c la r i t y . To

inh ib i t the growth of mocroorganisms for the past two years, iodine has

been used as a bacteriacide. The iodine converts rapidly to iodide

under the existing water conditions, and calcium hypochlorite is added

periodically to oxidize the iodide back to iodine.£LAlthough calcium

hypochlorite is i t se l f a bacteriacide, the amount added is too small

to inhibi t the growth of microorganisms adequately. In addition, the

chlorine produced is converted rapidly to chloride, which is not a

• bacteriacide. ;\;v ;̂;v r/:^: ::\:;;'; ;'.;;;;• • . • " ; i : " i t r " : - / ! i : ; : : • \- \ ;: • .-, ..•-•.:... ; ; v - : . : . : . . : - r v : /••;;•;:

The use of chlor ine has resulted in a buildup in the concentration

of chlor ide, which i s potent ia l ly corrosive to aluminum fueT elements



stored in the basin water. Recently, a reverse osmosis unit coupled with

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

chloride and other salts in the water. To prevent another buildup of

chloride, the use of calcium hypochlorite must !>:• discontinued.

This report describes the use of hydrogen peroxide t<j oxidize iodide

to iodine in fuel storage basin water. urasunvicnts of the microorganisn

population as well as residual iodine concentrations were used as the

criteria for effectiveness.

II. BASIN HATER

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

TABLE I

CHEMICAL COMPOSITION OF ICPP FUEL STORAGE. BASIN WATER
(April 1973)

Concentration
Chemical . .. .

(-mg/L)
Sodium 503

Calcium 11

Magnesium 2

Nitrate 562

Chloride 320

Bicarbonate 118.

Sulfate 31

Total Dissolved Solids 1480

pH 8.4



In addition to ths chemicals shown in Table I , the water contains

approximately 0.01 uCi/inl of radionuclides, primarily Cs-137 and Sr-90.

The floor of the ba?in was covered with sludge consisting primarily of

the oxides of iron and sil icon representing corrosion products and wind

blown sediments that have accumulated over the years. Most of th is

sludge has been removed recently by a vacuuming process.

I I I . EXPERIMENTAL PROCEDURE

Steel drums were f i l l ed with about 50 gal of water from the fuel storage

basin. The water was then seeded with a bacteria culture that=hati been

grown in a culture broth. The broth had been seeded with bacteria colonies

obtained from routine monitoring of the basin water by the plate technique;

One drum was used as a control, one was treated with iodine, and periodical ly,

calcium hypochlorite. Two other drums were treated '"'with'iodine and hydrogen

peroxide; the water in one drum was controlled at p!l 8.2 and the other at

pH 6.0. The water at the start of the iodine tests contained 2 ppm

of iodide that had been added as sodium iodide.

Samples of v/ater were removed periodically and analyzed for iodine by the

coiorimetric method and for bacteria by the plate culture method. The results

of these tests are shown in Figures^1-4.

IV. EXPERIMENTAL RESULTS

The curves shown in Figure 1 and 2 depict the results of the tes ts

with basin water at pH 8.2. The results indicate that two additions of

calcium hypochlorite (HTH) to the iodine containing water succeeded in

reducing the microbiological population s igni f icant ly . Whether th is was due



only to the iodine formed (Figure 2) or partly due to the hypochlorite
i tse l f could not be determined. The initial addition of 10 ppm Ĥ Ô  was not
effective in reducing the Microbiological population nor in producing more than
about 0.4 npi'i I2 , By the time tiie third addition had boon made (total
of 30 ppn li?02), however; the bacterial count was decreasing significantly and
the ^concentration had increased to about 1 ppm. The initial addition of 3U
ppm HpOp produced a noticeable reduction in the bacterial population after about
5 days; the iodine concentration remained at 1 pptn or higher during the 11 day
tes t . The relatively high pit of 8.2 reduces the effectiveness of the \\J)«
in oxidizing the iodide. Note that the iodine concentration decreased rapidly
soon after the addition of the 1ITH, but persisted for several days in the
presence of H^O .̂

The curves.shown in figures 3 and 4 depict theresu l t s o f the tests in
the basin water- at pH 6.0. The H909 is more effectivê ^̂ ^̂
iodide at pH 6 than at pH 8.2 according to the equation:

H20,. + 21" + 2H+ •= I2 + ZHgO

In Figure 3, the bacterial population' decreased rapidly for all treatments.
According to the results in Figure 4, this occurred because the iodine
concentration remained at 0.8 ppm or greater for all three levels of HpÔ
added (10, 205 30 ppm). Even after 90 days there were s t i l l significant
amounts of I ? in the water even though no additional H202 had been added.



V. APPLICATION

A system to add l-LCl- to the: fuel storage- basin water at the ICPP wi l l

be install'-cl in the nf;or future. The iodine, v/hich ...iv." ridded only i n -

frequently (once or twice- a year) '..-ill he added either as Nal broadcast by

hand or as lr/ using an iodinator that is already available.

VI. CONCLUSIONS
Based c-n the results of the pilot-scale tests, a small concentration of

hydrogen peroxide w i l l oxidize iodide to iodine in basin water and maintain

an iodine residual for several days. Bacteria control is adequate under

these conditions, and the buildup of chloride, which occurred when chlorine

was used as a hacteriacide, is avoided.
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