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DISCLAIMER

This report was preparedasan accountof work sponsoredby an agencyof the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States Government or any agency

- thereof.e
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I Available to DOE and DOE contractors from the Office of Scientific and Technical
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FTS 626-8401.

Available to rbe public from theNational Technical Infomuuion Service, U.S. Deparunent
of Commerce, 5285 Port Royal ltd., Springfield, VA 22161.

! "
.!
I



WESTINGHOUSE SAVANNAH RIVER COMPANY
SAVANNAH RIVER" LABORATORY WSRC-RP-92-340

February18,1992

To: A.L. Blancett,773-A

From: C.L. Cobb, 773-A E.W. Baumann,773-41A
W. N. Wilson, 773-A J.E. Young,773-A

Distribution: F.R. Graham,773-A T.R. Cowlam, 244-2H
S. W. Stump,244-2H D.R. Johnson,707-H
D. IL Parkman,221.H P.F. Cloessner,773-A
M. F. Hetlihy, 22I-H S.W. O'Reet,Jr.,244-2H

Method for Keeping RBOF Waste within EPA pH Limits for Nonhazardous Waste (U)

i Conclusion

A system tocontrol ccgrceion,while reducingtheamountof hazardouswastegenerated,is proposedfor the RBOF

receivingbasin. Details of thechemistry,ex_tal setup,andmethodsformonitoringpHare included.

Summary

Solutionswitha pH of > 12.5 arecotuidetedRCRA hazardouswaste (charactetist_com_ve). The ReceivingBasin

forOffsite Fuel ('RBOF)curreatlyadjustsits waste to a pH > 12.5 to inhibitcorrosionof the waste tank& As of May 8, 1992

thiswaste will be bannederomland_ (third-third)and will exceed WasteManagemeataccelmer,e criteria.RBOF

proposed,as a solution to this problem,1to buffet thewaste witha carbo_ buffet to a pH > 10, thenusenitrite

as the corrosionintu'bitoroA pH of > l0 is necesm_ for_on inhibitionat a NO2"ctmor,ntrationof 0.86 M.2 RBOF

proposedto monitorthe pH witha pH metet,backedupby AlizarinYellow indicator.A woO-case genario in whichthe

caus_cfeedblockedandoaly acid wasmtea.ld intothe tankwasused to_ theanmut of beffet saltsneeded.

We testedthis alqam_ andfoundthattheamountsof carbonatefoi_ mlts mltfitedwouldbe insoluble. We

have demonsumed that CO2 _ could bebubbledthroughthesolutionto lowerthepH _ addingadditionalsalts.3 We

also suggestedan alternative indkatcr,Azoviolet4_ andan inexpensive,commetciatlyavailableins_un_mfor readingthe

indicatxx.6 The colormetricpH readingwouldserveas a suppknamtandconfmnationof a pHmeterreading. Fromthe

literaturewe foundthattheNANO2solutionwouldhave to beused within24 hoursdue to the instabilityof neutralNANO2

solutions7 andthatthe concentrationof the NANO2solutionwould haveto be greaterthanthestandard30% plantsolution.
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E._perime_t_-[ D-.._it_

Two indica/o_ Alizm'inYellow and Azoviolet, were testedby noting thecolor in solutionswithpH in the range7-13.

Azoviolet seemed to have the most distinctivecolor changein the desiredrange,pH 10to 12.5 (i.e., yellow at pH< 11and

purpleat pH > 13)..

Using information.providedby RBOF(TableD, we mixeda simula_ wasteanda wasteadjustmentsolution

containingthe buffer. The originalproposalwas toaddtheanionregenerationsolution (caustic)and cationregeneration

solution (acid) to the wasteadjustmentsolution.

Table I

Recipe as given Scaled Recipe moles moles
/liter

scale fact0r 1 E+05 .....
Anion Solution

3066 LH20 0.03066 LH20 30.66 mLH20
273 L50%NaOH 0.00273 L50%NaOH 2.73 mL 50% 0.05 1.58

NaO-I
i ,i

Cation
Solution i

4087 LH20 0.04087 LH20 40.67 mLH20
409 L 500 HNO3 0.00409 L,50o/=HNO3 4.09 mL 50% 0.04 0.91

HNO3
li ii

Final soln. OH= 0.01 0.15
lH

Rinse Water pC)H= 0.82
Acid pH= 13.1

1362 LH20 0.01362 LH20 13.62 mLH20
i li=ai

Base
1048 LH20 0.01048 LH20 10.48 mLH20

i i i Hl

Final soln. PH = 13.0
Total water 9563 Liter 0.096 Liters 95.63 mL

$
Total volume 10245 Liter 0.102 Liters 10'2.4'5 mL

s
Hl pi

Waste Adjustment
1892 LI-II_O 0.01892 LH20 18.92 mLH20

ii

NCO3
445 k_l 0.00445 k_l 4.45 g

Na2CO3

563.2 k_l 0.005632 kg 5.632 g
NAN(72 i

719.6 kg 0.007196 kcJ 7.196 g

However the amount of salts requiredfor the wasteadjustmentsolutionprovedto be insoluble.

We thenproposedadjusting the pHof the solutionwithCO2 gas, via thereaction

OH" + C02 -> HCO3"



The appsrmm for _g C(P2 through the solution is shown in Fig. 1. Dry ice (solid CO'z) was placed in a

stainless steel tube _ ¢o_ld be calR_l oa both ends. The dry ice was allowed to sublxme at room temperatme, providing a

flow of CO2 gas. _ CO2 gas escaped through a side atm fitted with Tygon tubing and bubbled through the solution. The

rate of gas evolution was not mecsme¢ but it appeared vigorous and was sufficient to lower the pH of our initial pH 12.5

solution to pH 10 with_ a few minutes. If the CO2 flow were aUowed to continue, it is possible to over-neutralize to a pH

of 8-9, the pH of a HCO2" solution. In actual plant operation it may be preferable to use CO?...from a gas cylinderrather than

subliming dry ice.

Dry Ice
pH Probe Reservoir

Tygon
N_ Tubing

Stainless
Steel

[_ Tubing

pH Meter Stirring Motor

Fig. 1.

The solution was allowed to sit in an open beaker. The pH appearedto dropby 0.2 pH units over 48 hours. It is not known if

this change is outside expected experimental error.
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