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• DecontaminatingLead Bricks and Shielding

Guy Lussiez

Los AlamosNationalLaboratory
LosAlamos, NM

Abstract

Leadused for shielding is oftensurface camtaminat_ with radioisotopesand is therefore a
RCRA D008 mixed waste. The technology-basedstandardfor treatment is
maeroeneapsulation. However, decontaminatingand recycling the clean lead is a more
attractive solution.

Los Alamos NationalLaboratorydecontaminatesmaterialandequipmentcontaminated
with radioisotopes. Decontaminatinglead poses special problemsbecause of the RCRA
hazardclassification and the size of the inventory,now about 50 tons and likelyto grow
substantiallybecause of planneddecommissioningoperations. This lead, in the formof
bricksand othershieldshapes, is surfacecontaminatedwith fission products. One of the
best methodsfordecontaminatinglead is removingthe thin superficiallayerof
contaminationwithan abrasivemediumunderpressure. Forlead,a mixtureof alumina
with water andair at about 40 psig rapidlyand effectivelydecontaminatesthe lead. The
abrasive medium is sprayedonto the lead in a sealed-off _rea. Timslurryof abrasiveand
particlesof lead falls througha floorgratingand is collectedin a sump. A pump sendsthe
slurrymixtureback to the spray gun, creatinga continuousprocess.

The processgenerates small volumesof contaminatedlead slurry thatcan be solidified
and, because it passes the TCLP, is not a mixed waste. The decontaminatedleadcan be
released for recycling.

INTRODUCTION

Lead is often used as shieldagainst radiation. At Los Alamos National Laboratory (LANL),
d_ssioning operations have producedabout 50 tons of lead whichis surface contaminated
with fission radioisotopes, includingCs-137, Co_0, Sr-90, and possibly Eu-152 and Y-90. Most
is in the form of bricks, although there are also some sheets. Futureplanned decommissioning
operations will substantially increase this inventory.

Radioactive lead is a RCRA D008 mixed waste. The technology-basedstandard is
macroeneapsulation. However, becausethe TCLP test requires that the waste be reducedto pieces
smaller than one centimeter, macroencapsulation still produces a mixed waste.

Dexxmtaminatingand recycling the lead is, obviously, a much moreattractive option. LANL's
equipmentdecontaminates lead by removinga thin superficial layerusing an abrasive media of
water, alumina, and air. This slurry versionof sandblasting is conductedat low pressureand
considerably reduces airborne lead and radioactivity. The volume of effluentis minimaland can be
rendered nonhazardous.

The equipmentis mounted in an enclosedtrailer, which can be movedand operated at the
decommissioning site to avoid packaging the contaminated lead (Fig. 1).
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BACKGROUND DATA
m

In the late 1980s,testson decontaminationof leadwererunby a private contractorfor the
Depamnentof Energyat Oak RidgeNationalLaboratory(ORNL). Various techniqueswere
tested,includinghigh-pressurewet sandblastingandhigh-pressurewater blasting. However,the
low-pressureblasting(30-40 psig) witha mixtureof fine alumina,water, andair gave the _,st
results(Fig. l). This mediumat this pressureis sufficientlyabrasiveand removesonly a few mils
of lead,decontaminationto releasablelimitswas easily reached. The abrasivemediumwas also
fully recycled.

Oneeffluentproducedis theusedalumina-whenit has lost itsabrasiveproperty--mixedwith
radioactivelead. Duringthe tests, one 55-gallondrumof this waste was producedeverythree
months. Generationrateswill varywiththe levelof use of theequipment,whichwas not reported,
buteffluentgenerationshouldin any case be low. Thiseffluentwas solidified in cement,although
it seemsthatno TCLPwas runto determinewhetherthewaste was not hazardous.

Whendecontaminationis completed,the leadshapesarewashed with clean water. This water
becomescontaminatedwithfinelead particulates.Mostcan be removedby settling and,when
filteredthrougha 1.5 lamfilter,the residualleadconcentrationwas about0.01 rag/1.
Approximately55 gallonsof thiseffluentwereproducedperday.

Decamtaminationratesrangedfrom0.6 It2/min.to 2 It2/min. However, these rates do not include

unpacking,staging,surveyingthe clean bricks,packaging,,rearing effluents, and maintainingequipment;theactualrateis estimatedto be about0.1 fl/min, of total operatingtime.

EQUIPMENTDESCRIPTION AND OPERATION

Theequipmentpurchasedis a 45-foot enclosedtrailerdividedinto threecompartments.

• Theforwardcontrolroomarea,approximately11 tt x 7.5 It, which containselectrical controls,
operatorclothingchangearea,HEPA filter,andglove portsfor decontaminatingsmallparts.
The smallpartsare located in the mainblastbooth (Fig.2).

• The stagingarea,about 16ft x 7.5 R, locatedat the rearof the trailer(Fig. 3). An overhead
hoistcan extend4 It beyondthe rearbumperon a rollingbeam. It has a capacityof two tons.
Partsto be decontaminatedcan be depositedon a carton rails. This area also hasa mixerto
mix thesumpwaste with cement.

• Personnelaccess the main blastingbooththroughthe control room (Fig. 4). Waste on the cart
is rolledinfromthe staghlgareathroughtwo largedoubledoors. The booth is equippedwith a
dcadmanblastinggun, breathingair connections,a cycloneto separatethe solids from the
liquid,a smallparts table, a water filter,andpush-buttoncontrols. The floor is stainless steel
gratingto let the slurrydraininto the sump,which has secondarycontainment.

The exhaustfrom all areas is HEPA filtered. Heatingandairconditioningprovidecomfortable
workingconditions. Walls, ceilings,and floorsaremadeof 304 stainless steel foreasy
decontamination.Safety featurespreventoperating the decontaminationequipmentwhen the
accessdoorsto theblastingarea are not hermeticallyshut orwhen the room pressureis
insufficientlynegative.

Theslurryof abrasive andwateris pumpedfromthesumpby a rubber-linedverticalsumppump
to theblastinggun, whereit is mixed with compressedair at about 30 to 40 psig. Thegunblast is
directedat thepiece to be decontaminated.The slurrydrainsthroughthe grated floorand into the
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- sumpand is recycledthroughthe gun. At the end of the decontaminationoperation, a clean water
spray is used to clean up thepiece.

When the abrasivemedia must be discarded,the slurryis sentthrougha cyclone which separates
the liquid fromthe solids. The heavy underflowslurryis then mixedwith cement in a 30- or 55-
gallon drumusing a propellerand an air motormountedon an air-operated lifter.

The excess water,afterbeing allowed to settle, is pumpedwith an air-operateddiaphragmpump
througha 10-1Jmfilterand a l-_tmcartridgefilter and then into a drum. It is then discarded to the
RadioactiveLiquidTreatmentPlant, a wastewater treatmentplant that treats radioactive water
generatedfacilitywide. If soluble lead is present,a precipitatingreagentsuch as sodium
hydrosulfidecanbe used.

Thetrailercan be usedfor decontaminatingvariouslow-levelcontaminatedpartsand can be
movedon-site as longas electricpoweris available. A skid-mountedelectricair compressorand
the breathingair unitarealso transportable.Smallquantifiesof fresh watermust be available.

REGULATORY REQUIREMENTS

When leadcan be decontaminatedandreused,it is nota waste and is not subject to RCRA
regulationssuch as forstorage; and treatmentis a recyclingoperation. There are manypotential
users forthis leadat LANL. When decontaminatedto free release,the lead could also be sent to a
smelter.

Whenexhausted, the abrasive slurry is a waste containingradioactivelead. Therefore,it is a
mixedwaste. Solidificationin cement is the technologyselectedby LANL. However, if the
solidifiedslurrydoesnot pass the TCLP, it still is a mixedwaste, and finding a landfill for disposal
is difficult. The TCLP, of course, requiresthe cementto be crushed,which exposes someof the
lead. Solidificationtestswere nm at laboratoryscale on commercialminus325 mesh lead powder
at variouslead-to-mortarratiosandwithvariousadditives. They showedthat lead loadingshould
be maintainedbelow4%. However,when polyvinylalcohol(PVA) was added,the lead was
chemicallystabilized,andmuchhigher Ioadingscouldbe used. Over 10%was tested with TCLP;
the resultswere below the detectionlimitof 0.01 mg/l.
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