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EXECUTIVE SUMMARY

This report smmmarizes published laboratory results for aluminum removal through inhibited
water wash and caustic leaching tests performed on Hantord tank wastes. The data compilation
and evaluation provided in this document 15 part of an analysis described in RPP-PLAN-46002,
Wash and Leach Facter Work Plan. The objective of this report is to analyze the avalable data
and ease the process ot determining what information is available. As more test results are
published. this compilation will be updated to incorporate the new information.

The laboratory studies curenily available provide data on the effects of temperature, caustic
concentration, and leaching time on the dissolution of aluminum from archived radicactive tank
waste samples. A otal of 3% laboratory reports are compiled. In particular. information is
provided for five individual double-shell tanks, forty-one individual single-shell tanks {e.2.
thirty-nine 100 series and two 200 series tanks), and twelve erouped 1ank wastes. Of these, only
three of the individual double-shell, twelve of the individual single-shell, and seven of the
composite prouped tank analyses were perfonmed within the most racent proposed operation
temperature range (80 to 90°C) tor the Waste Treatment Plant caustic leaching to be performed
at the Pretreatment Facility. Of these, only three individual single-shell tank samples and one
compaosite tank waste sample were analyzed without inhibited water washing: a technique that is
not planned for use at the Pretreatment Facilicy, Seven of the individual single-shell tank studies
performed within the approprate temperature range provided concentration versus time data for
aluminum leaching at various temperatures and canstic concentrations. This information,
provided in the Appendix A3.0, can be used to evaluate how changes in temperature. caustic
concentration, and leaching time could affect the extent of aluminum leaching for these waste
samples. Owerall. increases in these three parameters result in improvements  the removal of
aluminum from the solid phase in most cases. Analyses of the solid phases present after
inhibited water washing and cavstic leaching show that there are three aluminum phases present
in the majority of tank waste analyses. Of these. gibbsite was most easily removed. whereas
boehmite and aluminosilicates/cancrinites were the most dominant aluminum nuneral phases
present after leaching.
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1.0 INTRODUCTION

One of the primary migsions at the Hantord site is to manage the 53 million gallons of
radivactive waste stored in the 149 single-shell and 28 double-shell underground storage tanks.
This includes reducing the worker, public. and environmental risk of contamination by ensuring
tank integrity 1s maintained, ensuring safe working and handling practices. and preparing to
transfer and dispose of the waste at the Waste Treatment and Immobhilization Plant (W'TP)
currently being constructed.

The underground storage tanks, which are grouped into 18 tank farms. store wastes senerated
from the production of nuclear materials which began in 1944, These tanks range in volume
from 55 thousand o one million gallon capacity. The waste categories still held within these
tanks include aqueous supernatants and solid saltcakes and sludge. These waste categories ara
subsequently grouped by waste types representative of the processes which produced them. The
solid waste types are provided in Table 1-1 below with information from RPP-8847, Best-Basis
Inventory Template Composition of Common Tank Waste Lavers.

Table 1-1. Solid Waste Types Found in the BBI Calculation Detail Report, as Described

in RPP-8847 (3 sheets).

Waste Type Waste Type Process Description
1T {mokid) BP0, first cycle decontamination waste and coating waste {1944 to0 1949 and 1950 to 1956).
1CFeCN {solid) Ferrocyanide sludge from in-plant scavenging of 1C waste (withow coating waste) from T

plant that was transferred to 241-TY tank farm (October 1954 to 1956,

224-1 (solid)

Lanthanom fluoride process 224 building waste (1944 1o 1948

224-2 (=olid)

Lanthanuim fuoride process 224 building wasle (1949 to 1956).

2C (solid)

BiP(, second cycle decontamination waste {1944 to 1949 and 1950 to 1936) with low
activity cell 3-0 drainage waste (June 1951 to 1950,

ALSHCk (solid)

Saltcake from the first 242-A evaporator campaign using 241-A-102 as the feed tank (1977
to 1980,

AL-S1SIr (solid)

Salteake from the second 242-A evaporatorcampaign using 242-AW-102 as the feed tank
(1981 1o 1988).

AR {solid)

Water washed PUREX sludge entrained in decants of recovered sludge or the water washes
of this sludge and the solids remainmg after acidification {1967 to 1976).

B (solid)

B Plant high-aetivity waste — Rare earth {RE) fission products, recovered current acid waste
(CAW), solvent wash waste, and any solution containing high activity including cask station
receipts, cell drainage containing product spills, ete. {1963 t0 1972).

BL (sohd}

B Plant low-activity waste — TAW solvent extraction waste stream {which includes
complexants added for solvent extraction), the 1CPforganic wash waste during PUREX
acidified sludge (PAS) processing, anid insoluble solids remaining after treatment of solids
centrifuged from CAW feed (1.e. acid leached and water washed PUREX HLW sludge ). Cell
drainage and Waste Encapsulation Storage Facility (WESF ransfers with low radionuclide
cottent (1967 to 1976).

B-51tCk ¢zolid)

Saltcake from the 242-B evaporator operation (1931 to 19534,
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Table 1-1. Solid Waste Types Found in the BBI Calculation Detail Report, as Described

in RPP-8847 (3 sheels).

Waste Type

Waste Type Process Descriplion

BY-SItCk (solid)

Salteake from in-tank solidifiestion in 241-BY farm (1965 to 1974),

CWP1 (solid)

PUREX cladding waste from aluminum clad fuel (1956 to 1960,

CWP1 (solid)

PUREX cladding waste from aluminum clad fuel (1961 to 1972},

CWRI (solid) REDOX cladding waste [rom aluminum clad fuel (1952 to 1960}

CWEH?2 (solid) REDOX cladding waste from aluminum clad fuel (1961 to 1966).

CWErl (solid) PUTREX (and REDOX) zirconium cladding waste (1968 to 1972,

CWE2 (zolud) PUREX zircomum ¢ladding waste (1983 to 1989).

DE {sohid) Diatomaceous earth added to tanks 241-BX-102, 241-8X-1 13, 241-TX-116, 24 1-TX-117,
2A4L-TY-106, and 241-U-104,

HS (solid) Hot Semiworks strontinm ared RE purification waste (1961 fo 1968).

MWI (=olid)

BiPOy Metal Waste {1944 to 1949).

MW?2 {=olid)

BiP0y Metal Waste (1950 to 1956).

NA (SR Mixture of saltcakes from tank transfers and retrisvals.

NA (Sludge} Mixture of sludge materzal from tank transters and refrievals.
Pl {solid; PUREX high-level waste (1956 to 1962,

P2 {solid; PUREX high-leve] waste {1963 to 1967,

P3IAZ] (=alid) PUREX high-level waste to AZ-101 (1983 to March 13, 1986).

P3AZL (solid)

PUREX high-level waste to AZ-102 (March 13, 1986 to 1994,

PFeCN (solid)

Ferrocyanide shudge from TBP in-plant scavenged supernatant and co-disposed TEP sludge
(1954 to 1955).

PL2 {solid)

PUREX organic wash waste and non-boiling waste (1983 to 1988).

Portland Cement
{sodid)

FPortland cement added to tank 241-BY-105.

R1 (solid) REDOX high-level waste (1952 to 1958),
R2 {solid) REDOX high-level waste {1959 to 1966},
F-S1tCk (=olid} Saltcake from self-concentration in 241-8 and 241-5X tank farms (19572 to 1966).

S1-51Ck {solid)

Saltcake from the first 242-5 evaporator campaign using 241-5-102 as a feed tank (1973 to
1976,

S2-8151r solid)

Saltcake from the second 242-5 evaporator campaign using 241-5Y-102 as a feed rank (1977
to 1980

SER {salid}

High-activity waste from B Plant processing of PAS, solids cenfrifuged from AR vault feed,
strontium purification wastes after solvent extraction, RE carrier precipitation or ion
exchange rework, and other solutions containing activity including cask station receipts, cell
drainage containing product spills, WESF returnis unsuitable for rework, and erude RE
digposal (1960 to 1985).

T1-51tCk {selid)

Saltcake from the 242-T evaporator (1931 to 1955).

T2-51Ck {salid)

Saltcake from the last 242.T evaporator campaign (1963 1o 1974},

TBEF {salid)

Tributyl phosphate process waste {1952 to 1957

-
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Table 1-1. Solid Waste Types Found in the BBI Calculation Detail Report, as Described
in RPP-8847 (3 sheels).

Waste Type Waste Type Process Descriplion

TFeCN {zolid) Ferroeyanide sludge from supernatant scavengmg in the 244-CR Vaull (1955 to 1958)
consisting of Tributyl phesphate (TBP) supernatanl and the comingled supernatants from
other wastes stored in the same tanks.

THI {solid) Thorla process wastes (1900},

Zisolid) PEP waste (1974 to 1988).

In preparation for operation of the WP, the solid and liquid wastes stored in the tank farms will
be separated into two feed types: High-level waste (HLW ) and Low-activity waste (LAW), The
LAW will be made up of salt solutions containing minimal undissolved solids, whereas the
remainder of the radioactive waste will be processed as HLW. In order to reduee the volume of
HLW. as well as costs. a Pretreatment Facility (PTF) will be utilized to separate out some of the
more soluble non-radioactive species. This facility will implement processes such as caustic
leaching to remove aluminum at elevated temperature, oxidative leaching to remove chromium
at ambient temperature, ultea filtration solids/liquid concentration, and shury washing te remove
soluble species [24590-WTP-RPT-PT-02-005. Flowsheet Bases, Assumptions, and Reguirements
Document (BARD), Rev_ 5].

Here, we compile previously documented laboratory data gathered while investigating the
removal efficiency of aluminum from tank waste solids through washing and caustic leaching.
This is part of the work described in RPP-PLAN-46002, Wash and Leach Factor Work Plan.
Aluminum concentration has been estimated to be as high as 30 weight percent (wt %) of the
sludge material in certain tanks. as detailed in the Best Basis Inventory (BBI) Calculation Detail
(WRPS, 2010). When a significant portion of aluminum is removed through caustic leaching,
the loading of solid oxides in the HLW glass will be reduced resulting in a reduction of the
volume of HLW glass formed.

Remeoval of aluminum from tank waste through inhibited water washing and caustic leaching has
been tested in laboratory settings. The available mineralogical and leaching data has been used
in conjunction with other reports (e.g. RPP-RPT-47306, Waste Type Analysis for Aluminum
Leachability Estimates of All Non-Retrieved Hanford Tank Waste and RPP-RPT-46618. Hanford
Waste Mineralogy Reference Repart) to group the aluminum solid species into three categories:

(1) Easily leachable aluminum (e.g. gibbsite. dawsonite, nordstrandite. ete.);
(2) Slow leaching/kinetically controlled aluminum (e.g. boehmite); and
3 Non-leachable/frefractory aluminum (e.2. aluminosilicates and cancrinites).

Examples of the chemical structures documented for the non-leachable/refractory aluminum
include aluminosilicates (Hy oAl 5815044 ). sodium aluminosilicates hydrate
[(N@y0)4 51 AL 05(510;)5 51 (Hz0)]. cancrinite [(N @y 15AlsSiv 0502673 (H20)4 57) OF
(Nag(ALSiO ) (CO M H-0),)]. hydroxyeancrinite (1.06Na,0 - ALO; - 1L.685i0, - 1.6H,0 ),
and nitrate cancrinite(Nag 16 (AlgSia 005 )N 023 16 (H20 )1 52) as provided in RPP-RPT-46618
as well as later n this report.

S
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The three aluminum categories described above have been dezigned to predict the extent of
alumirmm solids removal that will be possible during canstic leaching at the PTE. The leachable
solids fe.g. gibbsite and, to a small extent, boehmite) diszolve in canstic to form the aluminate
ion[AH{OH )1 ], as shown in Equations 1.1 and 1.2, whereas the insoluble solids ez
aluminosilicates, cancrinites, ete.) are not eazily leached into the aqueous phase with the addition
of caustic.

b
. — 1 . _
boehmire AIOOHy HO+OH o ANOHY, (1-1)
I o i
eibbsite : AI{OH ), + OH _ ALOHY; (1-2)

Agdeseribed in ORNL/TM-1999/263, Prevention of Solids Formation: Results of the FY 1995
Stidies, the formation of aluminosilicates is a counterintuitive process. Even though both
alumirmm and silicon have increased solubilities as pH iz increased, when both elements are
present their solubility drops drastically resulting in the precipitation of aluminosilicates. This
frend iz shown in Figure 1 of CRNL/TM-1999/263, provided below as Figure 1-1.

Figure 1-1. Reprint of Aluminosilicate solubility at 25°C figure from ORNL/TM-1999/263.

10

= Solubilities in 3 m NaOH
B

E. 17

g

] 0.1 -

E

-

+  0.01 1
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0.001 : . ,
0 0.2 0.4 0.6 0.8 1
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The inereased pH during caustic leaching would inerease the potential for alnminozilicate
precipitation, provided that both alumirmm and silicon iong are present in solution. This was
observed in the caustic leaching of solids from tank 241-B3-112 in PNNL-12026, Washing and
Caystic Leaching of Hanford Tank Sludge: Resilts of FY 1998 Stidies. Bven after performing
several wash cycles with the tank 241-BX-112 =olids, results of mineralogical analysis indicated
the formation of aluminosilicates during leaching, with an increase in formation as temperature
was hereased.

Many of the “wash and leach’ studies analvzed in this document were performed on archived
core and auger samples. For the studies which identified the material uged, analyses were
performed on samples from one core, composites of many different core samples from the same
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tank. or even combinations of tank wastes that fit into specific tank waste groups. Some of these
waste samplas had been in storage for up to 15+ years and had dried out. Therefore they were
reconstituted using water, inhibited water (0.01M NaOH + 0.01M NaNCk), or a low
concentration (0.H M to 0.1M NaOH) caustic solution in order to obtain a slurry pH near the
original measured value. Temperatures used for caustic leaching performance analyses were
between room temiperature {R'T) and 100 degrees Celsius (*C); the majority of which were
performed at 100°C (see Table Al-1 and Table A1-2 in the Appendix).

An important aspect for this investigation is 10 determine how much of the information from the
available laboratory analyses is still directly pertinent to the current operational parameters for
the PTF at the WTP. To do this, we vsed the latest revision to 24590-WTP-RPT-PT-02-005
which is a compilation of information describing how the WTP will be run and the operational
parameters which will be wsed for the vanous trealment processes. The laboratory studies which
analyzed inhibited water washing and cavstic leaching at 100"C were acceptable according to
revision 4 of 24590-WTP-RPT-PT-02-005. Revision 4 allowed for cavstic leaching
temiperaturas to range from 85 to 100°C. In revision 5 of 24500-WTP-RPT-PT-02-005, the PTF
operational conditions were adjusted, the most noticeable being (a) the removal of the
preliminary inhibited water washing and (b) caustic leaching temperatures adjusted 1o a range of
&0 to 90°C. These were important changes, as inhibited water washing was performed in nearly
all previously performed laboratory studies, with the majority of caustic leaching tests performed
at 103C.  Since both of these conditions are not within the scope of the cwiTent operational plan
tor the PTF, uncertainties in the relevancy of the laboratory results currently available for
alumunum leaching exist,

A majority of the laboratory data currently available are from tests pertormed with prelininary
inhibited water washing and caustic leaching cutside of the current acceptable temperature range
(80 to 90°C). Even though this information is not directly relevant to the current WTP PTF
operational parameters, important characteristics can be denved from the available data, These
characteristics include the effects of leaching time on aluminum dissolution, the quantities of
easily leachable aluminum solids. chemical and physical properties of the various solids
currently in the as-received tank waste samples, the types of solids formed during leaching.
etcetera.

This report compiles all of the currently available laboratory data available to date. Due to the
nutnercus documents available with pertinent information on this subject matter, all of the
existing laboratory results are incorporated within this document in order to provide one
reference that contains all of the available data. As further analytical results are docnmented, the
new information will be added.

20 ALUMINUM CAUSTIC LEACHING LARORATORY STUDIES

Thirty-nine reports have been generated to date to analyze the effects of inhibited water washing
and high temperature caustic leaching on the removal of aluminum from tank waste samples.
Significant information concerning aluminum removal has been compiled into Table Al-1 and
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Table Al-Z in the appendix of this report, with mineralogy data provided in Table 2-1. The
information in Table 2-1 i3 based solely on information contained in the referenced report and
not on any other known information, Similarly, the mineralogical information in the table is
bazed on the analvtical results from the referenced report which may not have observed a
specific aluninum mineral phase even though aluminum was found in the solids.

Some of the caustic leaching laboratory studies identify aluminum mineral phases present in the
as-received and treated materials, as well as analyze the effects of temperature, caustic
concentration, and leaching time on the extent of aluminum leaching. Included in Table Al-1
and Table A1-2 is a brief description of the processes that generated the waste found n the
individual tanks. These processes have been included to indicate where the aluminum in the
gpecific wastes originated (as referenced in Table 1-1). Understanding these processes provides
insight into the conditions (e.g. temperature ) al which (he aluminum in a waste was exposed Lo in
the past. This information has previously been used to develop trends in the types of aluminum
solids present in untested tanks (see RPP-RPT-47306).

Additional mineralogy information was obtained from PNNL-13394, Starus Report on Phase
Identification in Hanjord Tank Sludges, and PNWD-3300 (WTP-RPT-076), ldentification of
Washed Solids from Hanford Tanks 241-AN-102 and 241-AZ-101 with X-Rav Diffraction,
Scanning Elecivon Microscopy, and Light-Scattering Particle Analysis, with additional insight
into the waste sources stored in the various tanks obtained from PNL-9814, The Sort On
Radioactive Waste Tvpe Model: A Method 1o Sort Single-Shell Tanks Into Charactevistic
Groups, and WHC-EP-0625, Hanford Site Waste Storage Tank Information Notebook.
Information from these reports 1s also included in Table 2-1. Tanks that have not had leaching
studies performed up to this point are detailed in Table A2-1.

Aluminum mineral phases were observed using technigques such as transmission electron
microscopy (TEM), scanning electron microscopy (SEM ), energy dispersive spectroscopy
(EDS), and X-ray diffraction (XRD). Thesze analytical techniques were used to determine which
aluminum species were dominant prior to and following caustic leaching. As shown in Table
2-1, three aluminum minerals were found to be in a majority of either the removed species due to
caustic leaching or still mostly present after caustic leaching. The gpecies dizsolved in a majority
of the studies was gibbsite (17 studies}, since it was observed in the as-received solids but not in
the remaining leached solids. The other two. various aluminesilicates (including cancrinites: 16
studies) and boehmite (8 studies), were in a majority of the studies as sull present following
caustic leaching. The observed reactions to the leaching events for these three mineral phases,
which were in a majority of the tank waste samples analyzed. justifies the three solid aluminum
mineral categories that have previously been identified in RPP-RPT-47306: (1) easily leachable
alumuinum (e.g. gibbsite, dawsonite. nordstrandite, ete.): (2) slow leaching/kinetically controlled
aluminum (e.g. boehmite ), and (3) non-leachable/frefractory aluminum (e.g. aluminosilicates).
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
41-AN-102 Naone PNWD-3300 A58 Complexant Concentrate (CC) Waste,' Washed solids; bochmate, zeolite, sodiem
{(WTIP-RFT- {g0lid) and NA dluminate, amd diaspore.
076) {liguid ).
241-AN-104 160°¢ PNNL-11636 | A2-SKSIr Primarily "sall cake", characterized as Fine particles (likely sodium alumimate) and
{liquid and Double-shell slurry leed, Al and Sispecies with clay-like (o film-
solid). like) morphologes. Amorphous {am
: Double-shell Siurry Feed. ™ a]u;.lm:ﬁmﬁ i RRARHE (b
AlSi (am).”
AlSi (am) in as-received; none identified in
leached sludee using TEM?
241-AW-105 None PIWNL-13394 CW2r2 (solidy | Primarily Neutralized Cladding Removal | As-received sludge: gibbsite and crystalline
PL2 (solid), and | Waste {cr) AlSi
NA (liguid}. Dilute Non-complexed/PUREX %Eﬁ;ﬂg‘jﬁ ;!;.;?{gﬂeﬂ AlSi fer) identified nsing
neutralized cladding removal waste R
(NCRW ) solids or sludge remaining
after decanting (DN/PD).!
241-AF-101 Bl to B5°C FNWIL-3206 NA (sludge) — In washed solwls: Gibbsite, boehmite, and
{WTP-RPT- and P3AZL Al-Zr-Fe phase”
(43} {liguid and
solid).
241-A7-101 and 80 to ¥5°C PNNL-115380 | — Apging ' None identifzed in ag-received; analysis not
41-AF-102 performed for leached sludge using SEM.
241-AF-102 Bt 8570 PINWI-3045 NA (sludge), - AlS1 (am) In as-received; none identified as
{BNFL-RPT- | P3AZZ (salid), present in leached sludge using SEM.”
38} PL2 (solid},
SRE {solid},
NA Lower
{liquidy, and
NA Upper
ligquidy.
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.

241-5Y-101 Naone PNNL-13394 | $2-SkSlr {solid) | CC waste.' As-received sludge: NaAlO» and amorphous
and MA {Tiguid) Eibbsite.

None identified in leached sludge using
TEM/SEM/XED,
241-8Y-102 Bkt 85°C PNWI-3512 R1 (solid), NA | DN/PD.' Ciibbsile (from washed solids),
{WTE-RFT- {liguid and
117y sludge); and Z
{liquid and
solid).

241-5Y-103 0 PIL-10712 52515k CC Waste.™" ANOH 3 dam), AOH ) (er), AlOsexHO
{liquid and {ch_]
solid), G : : :

ibbsite (am) and Al ChiH-O (orhin as-
recelved; gibbsite (am} and AlyOs(HO k()
in leached shudge (determined by
TEM/SEM/XRD)”

HA1-5Y-103 Hwec PWNL-11089 | S2-8kSke Primarily CC, Magor phases present in unfreated solids:
{liguid and ANOH 5 (am and weakly cr), with minor
solid), phases of crystalline aluminum oxide

hyelrate, Neither present affer freatment.

241-B-104 LIRS LAUR 96- 1C (solid), 2C second decontamination cycle of the No specific phiase identified in as-received

2839 {solid}, and B- BiPOy process at B and T Plants (203 or 11 leached sludge nsing XRD?

SMCk (=olid and
liguad}.

slurry product from evaporator bottoms
(EB}j: TBP waste from U-extraction
process.at [T Plant; 1" decontamination
cycle from BiPOy process at Band T

Plants (1C),

Non-Complexed Waste,'
Primary waste: 2C, Secondary: EB

Primary waste type: 2C. Secondary: EB.
Tertiary: TBP. Other: 1C.°

2
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank

Leaching
Temp. {(*C})

Lab Study
Reference

Waste type
(WRPS, Z011)).

Waste Sources.

Aluminum minerals determined in as-
received, washed, or caustic leached
solids.

241-B-106

e C

LAUR 97-
2889

1C {solid), TBP
{s0lid, and B-
SICk (liquid),

1C, TBP from U-extraction process at U
Flant, iab waste from the 300 area.

Non-Complexed Waste.!
Primary waste: 1C, Secondary: TBP,

Primary waste type: 1C. Secondary:
TBP. Tertiary: Hanford Laboratory
Operations. Oiher: mixture of several
miscellanenus wastes.”

No specific phase identifizd in as-received
ot in leached sludge nsing XRD

241-B-110

LE VR

PINL-2387

2C (=0lidy, B
(aolid), and
CRE {liguid;,

2C in 9050 to recover & purify FPu

from irradiated fuel, adjusted to high pH;

fission product waste produced in
campaigns {'005) to isclate fission
products; ion exchange wasle from B
Plant s recovery process,

Non-Complexed Waste !
Ermary waste: 2C, Secondary: High-

level B Plant waste from botiom of
Section 57

Primary wiste type: 2C. Sceondary:
lngh-level B Plant waste, Tertiary:
Fssion Products Waste. Other: [X

wnste.!'

Sodinm AlSi hvdrate in as-received; none in
leached sludge {determined by SEM/XRD)”

241-B-111

100°C

PINL-107712

2C (solid), B
{solid), and
CSR {liguid).

Non-Complexed Waste.'

Primary waste: 2C, Secondary: High-
level B Plant waste from bottom of
Section 5.7

Primary waste tvpe: 2C. Secondary:
ligh-level B Plant waste, Tertiary:
Fisgion Products Waste, Ohber: TX

waste.”

AlST (o)

AlS1 {or)pin as-received; AlSy {er) in
leached sledge (determined by
TEM/SEM/XRD).
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
241-B-111 HH*C PINNL-11089 2C {solid), B Primarily 2C, with secondary waste Miner phase in untreated and treated solids
{golid), and from HLW from Tank 3-6 at § Plant, ALST (er),
CSR {liguid).
241-B-202 160°¢ LAUR 25- 224-F (solid). Final decontamination and cencentration | No specific phase idenfified m as-received
2070 stage of BiPOy process, or in leached sludge nsing XRD.
Primary waste: Lanthanum fluoride
decontamination waste.”
Primary waste tvpe: Lanthanum fluoride
decontamination waste.”
241-BX-103 100°C LAUR 97- CWP2 {solid), TRP from U-extraction process at U Gibbsite in as-received sample.
B TBE (salid), Fa CW pﬂ.’dumd 3_[ ELPk Dl Gibbsite in as-received; none in leached
and CWFP2 from dissolution of 1 or Al fuel ludge (determined by XRD) 3
g, cladding, crganic solvent wash waste sludge Fi A
COWW) from PUREX.
Non-Complexed Waste.!
Primary waste type: TBP. Secondary:
CW. Tertiary: OWW. Other: mixture of
several miscellaneous wasfes.”
241-BX-105 100 LAUR 95. BY-S1tCk Frrst waste received was TBP from TBPE | Asrecejved XRD: Al hydroxide compound
2070 {solid), CWP2 uranium extraction process al U plant; {Gibbsile ANWOH ).
{solid), MW1 PUKEX plant dissolution of zirconium Treated XE[: Al hydroxide compound
{zsolid), TRP o aluminum fuel cladding; ion exchange | {Gibbaite ALOH ).
{solid), and (1% waste from cesium recovery S % > : ;
= i Gibbsite i as-received: gibbsite i leached
I 5 - Tl - o
CWP2 (ligquidy. | process st B plant; Last was EB sludge {determined by XRD)_3

consisting of a slurry product from
EVAPOTATOrS,

Non-Complexed Waste !

Prmary waste: TRP, Secondary; CW *
Primary waste type: TBP: Secondary:
CW. Tertiary: IX waste. Other; EB.

10
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
H41-BX-107 e C PNL-10712 1 (zolid), Non-Complexed Waste,' ANOH; {am), ANOHY {er), AIPOy, AlS
Primary waste: 1C, Secondary: TBR? D, ALSH (o)
Primary waste type: 1C. Secondary: ; : A.IFDI:”& (3, £ad MSE g and ain)
TRP. Tertiary: CW. Ofther: IX waste.” in as-received, .MSI {er, am) in leached .
- Sy LW, e sludge {determined by TEM/SEM/XRD)
241-BX-107 100*C PNNL-11089 1T (solid). Primarily 1C, with secondary wasle Major phases presenl in untreated tank
from the THE vranium extraction solids: AIPChy, ALST (erand am), and
process at [T Plant, aluminum hydroxide (am). AlS1 for and am)
present after treatment.
24 1-BX-109 0 C LAUR 6= TEF (solid}. TRE from U-extraction process at U Mordstrandite [ANOH 3] in non-fréaed
2839 Plant, waste produced at PUUREX Plant waste sample,
from @us%ulul_mn of & OE_M el Nordstrandite in as-received; none in
cladding; 1C: IX waste from Cs ; 5
e leached sludge (detenmuined by XRD),
recovery process at B Plant.
Non-Complexed Waste,'
Primary waste: TBF. Secondary: CW.*
Primary waste type: TEP. Secondary:
CW. Tertiary: 1C. Other: IX waste.”
241-BX-112 Multiple PNNL-1.2026 10 {zaliud) and Brimary waste: 1C. Seeondary wagte: AlSi formed during lzach step - mcrease w/
Leaching 1C2 (liguid). ER. increasing temperatore {T). Washed solids
l'emperatures contained significant concentrations of

Non-Complexed Waste.!

Primary waste type: 1C. Secondary: EB.

Tertiary; CW. Other: IX.°

aluminum phosphates.

11
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
41-BY-104 Hec PWNL-11278 | BY-51iCk Primary: TBP extraction process waste Untreated: alvminum oxide and Si/AL elay
{liguid and and FeCN-scavenged waste, Secondary: | material (am). Treated: alummum oxide.
spcln:]:é:l rgn{folim, EB and in-tank sulldlﬁcajmun, ALOSELO (ér), ALSi (am),
e Srmlns ol (Al0s)}-(HyO}, and AlSi (am) in 4s-
Primary Waste: THP and FeCN- received; (Al Ogh-(H;0), in leached sludge
seavenged. Secondary: ER and in-tank {determined hy TEM).*
solicdification.”
Primary waste type: TBP/FeCN-
scavenged waste. Secondary: EBfAn-
tank solidification. Terfiary: CW.
Cither; TX waste,”
241-BY-108 100C PINMNL-11636 BY-S1tCk MNMon-Complexed Waste.,| No specific Al mineral phase determined by
e Primary Waste: TBP and FeCN- T
gt e scavenged, Secondary: EB and in-tank
PFeCM (solid). i
solilification.
Primary waste type: TBP/FeCN-
scavenped waste, Secondary: EB/in-
tark solidification. Tertiary: 1C. Other:
CW.’
241-BY-110 100°C PNNL-11278 BY-S8It(Ck Primary: TBP extraction process waste Mo gpecifie Al mineral phase determined by
{ligquid and and FeCN-scavenged waste, Secondary: | TEM.?
solid) and EB and In-tank solidification.
PFeCN (solid),

Non-Complexed Waste.'

Primary Wasle: TBP and FeCN-
scavenged, Secondary: EB and in-tank
selidification.”

Primary waste itvpe: TBP/FeCN-
scavenged waste, Secondery: EB/in-

Lark solidification. Tertiary: 1C. Other:
oW’

12
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
241-C-104 Multiple ORNL TM- CWP1 (solid) High aluminum, low phesphorous and No specific phase identifizd in as-received
Leaching L3500 ard MA basmuth. ot in leached sludge nsing XRD
Lemperaties {sludge). High phosphorous sludge with moderate
concentrations of alumimm and
chromivm. Waste types include PUREX
alnminum waste and zircomium OW: COC
Waste.!
241-C-103 100 C LALTR 97- CWF1 (=olid) TEP waste from U-extraction process at | Gihbsite in ag-recerved samples,
2889 and TBP U plant, Srwash of PUREX waste in ANOH)3 (er)
{aolid ). AR vaull, waste from dissolution of Zr il
or Al fuel cladding at PUREX, high- Gibbsite in as-received: none m leached
activity nentralized acid waste generated | sludge {determined by XRD).
by FUREX.
Non-Complexed Waste.!
Primary waste: TBP. Secondary:
Particulates from Sr wash of PUREX
wastes in the AR vault,*
Primary waste type: THP. Secondary:
particulates from Sr wash of PUREX
wastes i AR-vault, Terbary: CW.
Other: nentralized acid waste
241-C-106 W PRNL-11381 NA (liquid and | Non-Complexed Waste." Unireated slndee solids: aluminnm
sludge). hydroxide {am) and AlSi {am). After

Primary waste: Sr leached slndge,
Secopndary: Parficulates from St wash of

PUREX wasles in the AR vault.”

Primary waste type: Srsludge.
Secondary: particulates from Sr wash of
PUREX wastes i the AR-vault,
Terti%gf: neutralized acid waste. Other:
TBP.

leaching (solids ) predominantly AlSi(am).
ANOH 5 {am), AlSI (am}.

Gibbsite (am} and AlSi {am) inas-reccived,;
AlS1 {am) in leached sludge (determined by
TEM}?

13
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
41-C-167 e C PMNNL-11278 1C (salid), Primary; 1C. Secondary: CW. Untreated and Treated solids: Si/Al clay
;:j’ EEEEDIML Dilute Complexed Was o material (am) and aluminmm oxide.
{sclid). Priviar seaiite fpes 1C: Sepsnaiieny | AWRS ¥ (G, ASTam),
sludge, Tertiary: CW. Other: TX waste,” | (Al:Os)-(HO}), and AlSi (am) in as-
received; (AL Osk-(H;O), and AlSi (am) in
leached sludge (determined by TEM).?
241-C-108 100°C LAUR 95~ 1C (solid). Frrst waste received was TBP from TBP | As-received XRD: Al hydroxide compound
2070 uranium exfraction process al U plant; {Gibbsite AOH ;).
s '| '. s
LERGW pooducediab PLISEX plask from: | (s, o b oo divedt miome tlemiifiod in
dissolution of Zr or Al fuel cladding; leached sladge {determined by XRD 5
final waste was OWW from PUREX wacied sludge i y i
plant; containing carbonate,
permanganate,; and nitrate.
Non-Complexed Waste,'
Primary waste: TBP and FeCN-
scavenged waste, Secondary: 10.°
Primary waste type; TBP/FeCN-
scavenged waste. Secondary: 1C.
‘ertiary: CW, - OWW.”
241-C-1009 100°C PNL-93&7 1C (=olid}. TRE 1T extraction process operated at [T | Gibhgite in ag-received; gibbsite, boehmite,

Plant (wastes treated w/! FeCN 1o
scavenge 137-Cs from supernatant
solution); 10 Al &for Zr CW; IX waste
from B Plant Cs recovery process,

Non-Complexed Waste,!

Primary waste: TRP and Fe(N- F
scavenged waste, Secondary: 1€,

Primary waste type: TBP/FeCN-
scavenged waste, Sceondary: 1C.

Tertiary: CW. Other: IX waste.’”

and mckel alvmonum oxide m leached
ghudge {determined by SE-MI}{RD'J_"'

14
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.

41-C-112 JLE PR PINL-2387 1C (salid), TBP U extraction process opersted at U1 | ANOHIS {er)
gsé Eiﬁgi' ::::;;:ﬁ?ﬁ}?;;ﬁ:‘f;:mﬁ a:::m Gibbsite in as-recaived; none deniified m >
HS (solid), and | solution); 1C; Al &ior Zr OW; X waste igashod BMIGE (cteruning By SEMERH),
TFeCN {solid). | from B FPlant Cs recovery process.

Non-Complexed Waste.!

Primary waste: TEP and FeCN-
scavenged waste. Secondary: X
Primary waste type: TBRFeCN-
scavenged waste, Secondary: 1C
Tertiary: CW. Other: IX waste.”

241-3-101 100C PINMNL-11636 51-51Ck Mon-Complexed Waste.,| Bochmite was the predominant solid phase;
{hqmd mP Pri Waste: High-Level REDOX, ]fzaclfbed Slil.?lll:lt‘r co_nframed F:;lSl {almJ and Todd-
golid), §2-ShSir LS d e like aluminuin oxyhydroxide {dhaspore),
thmd 2ol S R ALOIOH (boehmite’, ALOIOH (di
solid), and NA | Primary waste type: High-level REDOX AI}DII—?B {*&?& msmm; WA,
{sludge). waste. Secondary; EB. Tertiary: IX L : e

waste, Other: mixture of several Boehmite in as-recerved; boehmate, AlSi
miscellaneous wasles.” {am}, and diaspore in leached sludge
(determined by TEM),®
241-8-104 100°C LAITR 95 R-SICk (liguid | Primary waste: High level waste from Asreceived XRD: two Al oxide-hydroxide
2070 atud solid), the REDOX process; Non-Complexed compounds [ AKOH ) and
CWR1 {solid), Waste,! Al OH )= ClL
and R1 (solid}. Treated XRI: Al oxide-hydroxide
compound [AIOGGHY].

241-5-104 100°C PINMNL-11089 RE-51CK qliquid | Primarily reduction oxidation (REDOX) | Boehimite present in reated and unireated
atid solid), process HLW. tartk solids.

CWRI (solid),
and BRI {solid).

15
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Aluminum mineralogical data as described in individual laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
241-5-104 JLE PR PNNL-11636 | R-SHCK {liquid | Non-Complexed Waste," Boehmite (AICOH) mdieated as the
ard solid), . ; — 2 predommand phase present. Some clay,
CWHE1 {(solid), Eomary Wase High-tevel REDOK, some iron-containing particles, and some
and R1 {zolid), other mitior phases were also ohserved.
ANOHOH (boehmite), (PNL-10713
Boehmite in ag-received; boehmite -and AlSI
tam) in leached sludge {determined by
TEM}.
2618107 0 PNNL-11278 | 51.8hCk Primary: High-level REDOX process Unireated and Treated solids: boehrmte and
{solid), S2- waste. Secondary: EB. SiAD (am) clay material: AO)OH
.S.]'Sy If_!iD]'Id'J_. Non-Complexed Waste. 1 {boehmite), AlS1 (am}
ol CWR1 | Prtary Waste URELAREEOR, | et A,
L& T ! L - 4 a y ¥
e : T 2 boehmite and AlS1 (am) in leached shudge
isolidl, CWR2 | Sccondary: EB. Aotermined by TEM).S
{solid), CWZrl PRI, s
{zolid), and R1
{aalid),
241-5-110 Multiple PNNL-13702 S1-5lek Non-Complexed Waste.' XRD analysis of washed solids indicated
eaching {liguid and . . - crystalline forms of Al were 10-20%
Femperatines solid), CWR1 m—'ﬂm “Eglﬂi.']'f‘“’[ REDOX | gibihsite and 80-00% boehmite.
tﬁﬁg; L mixtire of several miscellaneous
! ’ wastes.”
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
241-5-110 Cauvsticand | PNNL-14018 | S51-Shek (liquid | Primarily REDOX waste, with KR analysis of washed sludge shows both
Oidlative and solid), secendary stream from EB and tertiary {B0-90% ) boehmite and {10-20%) gibbsite
Leaching CWHEIL (solid), | stream composed as a mixture of several | present,
Petrformed and R1 {sobd). | miscellaneous wastes,
From clugter analysis, confaing salteake
from 242A campaign {1976-1980 and
1981-1988), saltcake from the 242-B
operation (1931-1933), saltcake from the
242-8 campaipn { 1973- 1978}, saltcake
from self condensation, REDOX wasle,
and salteake from the 242-5 campaign
i 1977-1980).
Non-Complexed Waste.'
41-5-111 Hoec PNNL-11636 | 51-Shek (liguid | Non-Complexed Waste.' Leached solids major phases were bayerite
g;ﬁ'l{f;gml Primary Waste: High-Level REDOX, [""]_':DH’H o b”_“"”m“ EAIGOR, ;
arid R1 (solid). Secondary: EB. ANOHOH (boehimnite ), ANOH)3 {cr)
Primary waste type. Hig,h—'lew:l REDOX | Bayerite and boehmite in leached sludge
waste. Secondary: EB. {determined by TEM)?
241-8X-101 B to BSTC ENWD-3512 | R-ShCk (liguid | Dilute Complexed Waste.” “Some gort of AIOH, is pogfulated from

{WTP-RPT-
117}

and solid), S1-
S1Ck (ligqud
and solid), S2-
SISIr (liguid
and solid), and
Rl {solid;.

washed solids analysis."
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.

241-5X-104 JLE PR PMNNL-11278 R1 (zalid; and Primary: High-level REDOX process Umireated: bochmite, alumimom oxide, Al/S:

K2 {solid). Waste. clay (ant), Treated: boehmite, alummuom
! - oxide, AlS1 (am), and Ca; Al O, ACHOH
RO CATplerBl WA, {bochmite), ALOs»xH.O (er), AlSi (am),
Primary waste: High level REDOX.” Cats ALOg.
Bochmite, AlS1 (am), and (ALOs)-(H,O) m
as-received; boehmite, AISiiam}, (ALOL),-
(HJ00,, and Cag AlO; 10 lzached slodge
{determined by TEM)."
241-8X-113 1007°C LALUR 27- DE {solidj-and | Non-Complexed Waste.' No speeific phase wentified m ag-received
2REG R zolid:, Primary waste: High level REDOX, or in Jeached sludge nsing XRDD.
Secondary; Diatomaceous earth,”
Primary waste type: high-level REDOX
waste. Secondary; diatomaceous earth.”

A1-T-104 Hwec PNNL-11089 | 1C {solid), Primarily 1C. Magor phases present in unfreated solids:
APOy, AlSL (am andcr), and aluminom
hydroxide {am). AlSi1 {am znd o) presat
after treatment,
ANOH, (amy, APy, AlS1 {am), AlSi {eth,
{PNL-10712)
APy, gibbsite (am), AlS1 jam and or), and
MaFes Al POy )50 as-received. AlS1 (Camn
and cr) and BizyAl:Oss inleached sludge
{determined by TEM/SEM/XRD

2H-T-114 1H0°C LALTR 95- 1 (solid ), 1, In as received: NasFeaAl{POy)s -

2070 Ferrowylligile and BizgAlUhg - Aluminum

MNon-Complexed Waste,'

Bizmuth Oxide.
In treated: 2 types of sodivm AlSi,
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
241-T-107 Hec LAUR 95- 1C (=olid}, Three significant types of waste: 10, In as received: gibbsite, In treated: sodmm
2070 CWEP2 (=olid), PUREX CW, and TBP from the THP alominum carbonate, albite, sodinm
and TBP uranivm-extraction process at U Plant. aluminum nitrate silicon, berlinite.
Bolid. Non-Complexed Waste ! Gihbsite in as-received; AlSi (er) and
Primars siistes 10, Seeondity-CW 2 ;gg?,i} in leached sludge (determimed by
Primary waste type; TBP/FeCN-
scavenged waste. Secondary: 1C.
Tertiary; CW. Other; IX waste.”
241-T-111 100°C PNNL-1 1089 | 224-7 (solid) Primary: 2C. Secondary: Lanthanum No specific phiase identifisd in as-received

and 2C (solid),

Fhioride Decortamnation waste from
BiFD, Process.

Non-Complexed Waste.!

Primary waste: 2C, Secondary: .
Lanthanum fluoride decontamination.”

Primary waste type: 2C, Secondary.
lanthanum fluoride decontamitation
waste.j

or in leached slud§e using
TEM/EEM/XRDS
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Aluminum mineralogical data as described in individual laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
241-TY-104 Hec LAUR 96 1CFeCN TBP waste from U-extraction process af | No specific phase identified in as-received
2834 {solid), TBP U Plant; 1C which had heen FeCN ot in leached sludge using XRD?
{solid}, and DW | scavenged; decontamination waste wash
{liguidy, solution from equipment
decontamination elforts at T Plant
(mostly dilute NaN Oy-solution).
Non-Complexed Waste,'
Primary waste: TEF. Secondary: 1C and
Fel’N-scavenged waste.
Primary waste type: TBP Secondary:
1C/FeCN-scavenged waste, Tertiary:
decontamination waste, Cther: mixtwre
of several miscellanecus wastes/high-
level REDOX waste.”
241-17-108 Causticand | PNNL-14019 | §1.81Ck Tank waste group 17. Non-Complexed | Two Al species found in washed fank
Oidalive {liguid and Wasle,! sludge: gibbsite, ANOHY,, and an AlS,
Leaching solid), §2-SitSlr Hydroxycancrinite,
Performed {liguid and (N0 el ALOGHSI0: y ((Ha Oy
solid), and
CWRI {solid),
Z41-17-110 100°C PINL-9387 1C (solid), Non-Complexed Waste'. Gibbsite and boehmite i as-are::eix'ﬁd
ﬁlﬂ?.ll }iillti)} Primary waste: 1C. Secondary: CW.* Estermined by SEMURL
Primary waste tvpe: 1C. Secondary:
CW. Tertiacy: high-level REDOX
waste. Hher: Laboratory waste [rom
222-5 building.”
Group | Bismuth  Multiple PNNL-17%92 — Composite of 31 samples. 93% from B- | Washed solids: Probable phase is
Phosphate Sludge  Leaching {WTP-RPT- L0, 4% from BX-1172, snd 3% from T- | ammenivm alominum hydeogen phosphate
{1C and 2C) - Temperatures | 166} 104, -Solids passed throngl 3.2 mm {NHAIHP:Oy,). Possible phiases present
Tanks 241-B-104, sieve, Additional 742.97 g DI added include hoehmite and vauxite
241-BX-112 and during compositing. [FeAl (PO, -(OH)#6H,0]. Leached solids:
241-T-104 Boehmite and possible berlinite (AIPOy ),
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-

Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.

Group 2 Bismuth ~ Multiple PIWNL-17992 | — Coniposite of 41 samples from 13 tanks: | Washed solids: gibbsite {or) and canerinite

Phosphate Saltcake Leaching {(WTIP-RFT- 11% from BX-110, 11:6% from BX- [er; Nas (ARSI G NOs | AH0 0, 54], also

{(BY and T Temperatures | 166} 111, 5.89% from BY-104, 4% from BY- AlST ipossibly cancrinite) determined using

salteaske) - Tanks 105, 10.4% from BY-107, 24,9% from TEM.

241-BX-110, 241- BY-108, 11% fom BY -109, 8.2% from | Leached solids: cancrinite {cr)

BX-111, 241-BY- BY-110, 24% from BY-112, 1% from [MNag e AdsSi7 g0 73 {HA Oy 7]

114, 241-BY-105, T-108, 1.8% from T-104, 4% from TX-

241-BY-107, 241- 104, and 7.6% from TX-113. Total of

BY-108, 241-BY- L9866 ¢ solids passed through 3.2 mun

109, 241-BY-1 10, sieve, Additional 2973.6 g of water

241-BY-112, ¥1- added. Homogenized sample allowed

T-108, 241-T-104, settling over the weekend o allow

A4-TE- 104, and separation of settled solids for sampling.

241-TX-113;

Group 3 PUREX  Multiple PMWNL-18054 Composite of 15 samples from & tanks: Washed solids: B7.6 wit% gibbsite and -5.5

Cladding Waste Leachmg {WTP-RPT- 51% from BY-109, 11% from B-108, wi%e Nilrate Cancrinite

Sludge - Tanks Temperatures | 167} 14% from C-105, 11% from B-109, 10% | [Nig el AlSipO0 0N b 1o HL0) 0] andfor

241.C-103, 241-B-
109, 241-C-105,
241-B- 108, 241-C-
1M, and 241-BY-
109:

from C-104, and 3% from C-103, Total
of 509.23 g from original samples
transferred to composite, Tiotal
composite slurry weight transferred
iincluding transfer water) was 947,245
2. This was passed throngh a stainless
steel strainer o ensure no large pieces of
foreign material in composite. Total
sample weight was 101681 g after 11
days.

Hydroxyeancrinite
[1.06N2,00ALO;e 1 65101 .6H.0].

Leached solids: no specific alaminum

species found,
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
Group 4 REDOX  Muliiple PNNL-18054 | — Composite of 14 samples from 5 tanks: | Washed solids: 91.2 wi'% mibbsite (er), 1.5
Cladiding Waste Leaching {WTP-RFT- 32 from U-202, 34% from -105, wife sodium aluminum silicats hydrate
Sludge - Tanks Temperatures | 167} | 7% from U-204, 13% from U-2010, and | [Na:Oh 5 ALOSSIOR b 0o(Ha00 651, and
241-U-105, 241-1]- 4% from U-203, Total of 372.02 ¢ from | 0.73 it boehmite (possible) determined
201, 241-17-202, original samples transferred o using XRO. TEM showed presence of
241-10-203, and compaosite. Total composite shury boehmite, gibbsite; and canerinite (AL 51
24117204 weight transferred (meludmg transfer ratio of 1:1 = zeolitic aluminosilicate).
water) was 666.02:g. This was passed Leached solids: tests not performed, but
thrimigh 4 stamless sleel strainer (o nearly completely dissolved Al (<20%
ensure no large pieces of foreign remalned;,
material in composite, Total sample
weight was 1055.14 g after 4 days.
Group 3 REDOX - Multiple PNNL-17368 — 1283 ¢ from 241-5-101, 397 g from 241- | Washed solids XRD: dominantly toehmite
Tanks 241-8-100,  Leaching {(WTP-RFT- S-110, 213 ¢ from 241-5-107, and T8 g | (73.8% of mass fraction) with minor gibbsite
241-8-110, 241-8- [Temperatares | 157) from 241-8X-103. Composite of 39 {3.7% of mass fraction} with the average
107, and 241-5X%- different archived samples, Solids gibbsite (o boehmite phase ratio being D077,
105, passed thromgh /8 inch stainless steel Washed and leached solids XRD: Boehmits
sieve, with ~ 4 L DI added to solids to (15 wi) and Sodinm AIST (9wt
homo genize, NaSiAlCy),
Group 6'8-Saltcake | 100°C PINNL-17368 — 9655 g from SX-106, 227.3 ¢ from 8Y- | Washed solids XRT¥: dominantly gibbsite
- Tanks 241-5X- {(WTPE-RPT- 103, 151.7 g from SX-105, 131.5 g from | (39.4 w5}, with miner boehmite (8.9 wite),
106, 241-5Y-103, 157} §X-102, 762 gfrom 5-111, 55.1 g rom | canerinite (6.7 wt%), and aluminum oxide.
241-5%-105, 141- U-108, 53.4 g from U-103. 30.3 g from | The material was dommated by aluminum.
SX-102, 241-8- S.106. Composite of 28 different Washed and leached solids XRH
111, 241-[7-108; archived samples. Solids passed through | dominantly boehmite, followed by
240-1T-103, and 148 inch stainless steel sieve (0 remove hydroxycancrinite
241-8-10. large particles (-5.7 g1 Added DL to (106N 20 AL O] 651001 6H.00 and
mzke total volume ~3 L. gihhsite; also calcinm alumium oxide
{CaAl () seen in one pesk.
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-
Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.
Group 7 TBP Multiple PMNNL-18119 —- Coniposite of 33 samples from 2 tanks. Washed solids: Zeolite [NaAlSiO0H O 4],
Waste Sludge - Leaching {(WTIP-RFT- 92% from BX-10%and 8% from B-1040. Threadgoldite [ALLTO, (PO L OHHO ),
Tanks 241-BX-109 [Temperatures | 169} Total of 147916 g from origimal samples | and Gibbsite[ AlIOH ],
ard 241-B-106, transferred fo composite. A total of Leached sobds: a sodhium aluminophosphate
7797 g Dl added during compositing. phase and Al-Zr-17 region determined by
T'his was passed through a stainless steel | TEM analysis,
sirainer to ensure no large pieces of
foreign material in composite.
Group 8§ FeCI 60°C PININL-18120 — Composite of 30 samples from 5 tanks. Washed solids: Gibbsite, Sodium
Waste Sludge - {WTP-RFT- 45% from BY-110, 22% from BY-108, Alvminam fron Oxide (possible)
Tanks 241-BY - 170 21% from BY-105, 10% from BY-104, [Ma-Aly sFes +04;], Hydrosyeancrinite

110, 241-BY-108,
241-BY-105, 241-
BY-10M, and 241-
BY-106.

and 2% from BY-106. Total of 1358.8 g
from original samples ftransferred to
composite. A total of <960 g DT added
during compositing. This was passed
hrough a sieve (collect objects with
greater than 3mm diameler) 10 ensure no
large pieces of foreign material in
composite. No significant sample was
trapped m sieve,

[1.06Ma-0=Al04+1 6510, =1.0H-0], and
Ammonivm Alominum Hydrogen Phosphate
Hydeate (possible)
[NHATH (PO, L0, 5H,0].

Leached sohds: 63 with Al removed. All
Giihbgite dissolved. Hydroxyeanerinite
determined by SEM-EDS
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Table 2-1. Aluminum mineralogical data as described in individual laboratory studies. Included is information prior to
leaching, after washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste (ype Waste Sources. Aluminum minerals determined in as-
Temp. {*C}) | Reference (WRPS, 2010} received, washed, or caustic leached
solids.
Mixture of Group 5 | 100°C PNNL-18007 — Group 5 solids contained 33 wi% Al, Initial solids: bochmite (AIDOH), gibbsite
and Group & waste, {WTP-RFT- with ~20 wi% Al in the form of {ALIOHE), hvdroxyeancrinite
31.6 with Group 5 171} boehmite, The individaal tank waste (1.06Na,0eALL O] 655100 ] 6H.0), and

Slurry + 168 with
Group 6 slury +
31.6 with Group &
supernatant - Tanks
241-5-1101, 241-5-
E1, 241-5-1417,
and 241-8X-103
from Group 3 and
241-8X-106, 141-
SY-103, 241-5X-
105, 241-8X-102,
241-8-111, 241-11-
108, 241-1J-103,
and 241-5-106
from Group 6.

material sources, compositions, and
plevsical properties are descriled in
PNNL-17368 above.

cancritite (Na; 3 A8 O Ha O 50 ).
Caustic wash and leached solids: boshmite

{ANOOH), cancrinite

(N2 1 ALSE 00062 (HaO)y i), and
hydroxyeancrinie

{1.06MNa,00A1,050] 65100 6H.0), with
possible additional phases of calcmm
aluminum oxide hydrate (Cas AL O=8HLO
and fvdrogen aluminum silicate

{Hia AL SOl
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Table 2-1. Alominum mineralogical data as described in individuoal laboratory studies. Included is information prior to
leaching, alter washing, and alter caustic leaching (19 sheets).

Tank Leaching Lab Study Waste Lype Waste Sources. Aluminum minerals determined in as-

Temp. (*C) | Reference {WRPS, 20110, received, washed, or caustic leached
solids.

Mixture of Grouwp 3 | THC PINNL-17265 — Group 5 Caustic Leach Test: 1L8L Pre-leached slorry had ~60 mg/g Al

and Group & waste. {WTP-RFT- Group 5 composite [18 wi%h undissolved | Wash/Leached shuery had - 10 mgfe AL

316wt Group 5 173 solids (UDS )] dilated with 2.1 L

Slurry + 16.8 wite simulant supernate solution based vpon | Group 5 Lesehed Slury: boehmite

Group 6 slurry + perineate composition reporled in [AIOLOH)], with minor conlributions of

51.6 wtth Group 6 PNNL-17368 (WTP-EPT-157). cancrinte

supernatant, Tanks Group 5 + Group & Caustic Leaeh Test: | [Nayaf AlgS 500 HOO o (000 o o HAD 2 24

241-8-101, 241-3- 1157 g Group 5 slurry + 613 g Group 6 j

110, 241-5-107, slurry:

and 241-5X-103 Group 3 + 6 Leached Slurry: Boehmite

from Group 5 and [AIOMOH]] was the predominant phase

241-8X-106, 241- found by XRD analysis along with

SY—1D3, 241 -5 X- cancrinite [Nﬂ','_u.l‘e\.l.j.S i'f_mO-gﬁ._ﬁ{H:DJ‘q :;;r] and

105, 241-8X-102, anorthite [{Ca,Nap S, AlL,O,] which was

241-8-111, 241-11- possibly present, but not confirmed.

1S, 241-11-103,

and 241-3-106

from Group 6.

Mixture of Group 3 | 100°C PNNL-18048 — 490 mL Group 3 composite (598 gal Initial washed solids: Insoluble Al inthese

and Crroup 4 {WTF-RFT- 288 wi%: UDS) mixed with 340 mL tanks were mainly gibbsite, with minor

composites - Tanks I81) Group 4 composite (710 g at 29 wilh phasges of sodinm AlS:

240-C-103, 241-B-
T, 241-C-105,
241-B-108, 241-C-
04, and 341-BY-
HE from Group 3
and Tanks 241-11-
105, 241-17-201,
241-11.202, 241-11
203, and 241-17-
204 from Group 4,

U5 § with 2.88 L simulant supernate
added to dilvie blended slurry 1o 9 wis
UDS. Filtered solids were subsequently
caustic leached. Solids estimated at 94 g
Al in 390 g UDS,

[{MayChy 4 AL OE(S100 b g1 {Ha2 0o ] and
cancrinite [ Nag AlSi04 1 C O (Halh,].

Leached solids: Alominum fluoride

hydroxide [AIF a5l OH}) o] possible,
calemm won aluminum oxide

[CasFe; Al 05] possible, canerinite
[Naz AlSi0(CO:(H:O}] observed,
aluminophosphate zeolite
HNE{CyHy 10/ H{S pPa0h3)] possible,

References: "WHC-EP-D625; “PNNL-11636, Washing and Causdc Leaching of Hanford Tank Sludge: Resulis of FY 1007 Srdies, "PNNL-13304; "PNWD-3300
{(WTP-RPT-076); and "PNL-9814.
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2.1 SUMMARY OF TANK LEACHING DATA

As shown in Table A1-1 and Table A1-2 of Appendix A1.0. a total of 5 double-shell tanks
(DSTs), 41 single-shell tanks (SSTs). and 12 composite mixtures of tank wastes have had water
washing and caustic leaching analyses performed to determine the extent of aluminum
dissolution from their respective solid phases. A briel summary of the tanks and the conditions
of their analyses are provided in Table 2-2 below. The remaining 108 S8Ts and 23 DSTs have
not had aluminum leaching tests performed to our knowledee.

Table 2-2. DSTs and S5Ts with Available Laboratory Scale Alominum Leaching Data

{4 sheets).
Caustic or
SST/DST | Tank number' ST;EI:E?::]:MS g::'::;xﬂ Relerence(s)
leaching
DsT 241-AN-104 1 °C caustic PNINL-11636
DST 241-AF-101 #5 0 causie PNWD-3206
(WTP-RPT-043)
nsT 241-A7-10] + 241-A7-102 8l =C caustic PNNL-1 1380
ST 241-AF-102 B3 °C CHNSC PNWI-3045
(BNFL-RPT-38)}
35T S41-5Y-102 B3 C canstic PNWD-3512
(WTP-RPT-1173
DBST 241-8Y-103 1000 st PML-10712 and
PNNL-1 1059
88T 241-B-101 60 "C and 100 canstic PNNL-12026
o
88T 241-B-104 100 = caustic LAUR 962839
88T 241-B-106 100 caustic LAUR 97-2889
85T M1-B-110 100+ canstic PMNL-93E7 and
Internal Letter
Q404238
88T I41-B-111 100 °C CANSNC PNIL-10712 amd
PNNL-1 1089
55T Z41-B-201 100°C canstic PINL-10KIT8
S8T 241-B-202 100 causfic LAUR 95-2070
55T 241-BX-103 100 *C canstic LAUR 97-2889
38T I41-BY-105 100 0 CAUSLT LAUR 93-2070
SS8T 241-BY-107 100 %0 caustic PNI-10712 amd
PNNL-1 1089
H58T 241-BX-109 100 #C caustic LAUR 96-2839
88T 241-BX-110 60 "C, 80 °C, caustic PNNL-12026
and 95 °C
85T H1-BX-112 o0 °C, 80 °C, CHLBLC PNNL-12076
and 100 °C
S5T 241-BY-104 100 *C canstic PNNL-11278

! Multiple tank names indicate a composite was made with samples from all of the tanks indicated.
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Table 2-2. DSTs and S5Ts with Available Laboratory Scale Aluminum Leaching Data

(4 sheets).
Caustic or
SST/DST | Tank number! :;'::‘:{:“'gm = e wnd Refecens(s)
leaching
8T 241-BY-108 100 °C calstic PNINL-11636
55T 241-BY-110 100 °C canstic PNNL-11278
88T 241:2-102 a0 °C and 104 canshic PNML-12026
'.{'!
38T 241-C-103 1M = Canshic PML-10712Z and
PNINL-1 108
88T 241-C-104 S0°C; 805 C, caustic LALTR O7-28ED,
83°C, 93 °C, ORNLITM-135040,
and 100 °C PNWD-3024
(BNFL-RPT-030),
and PNWD-3027
(BNFL-RPT-021)
SST 241-C-105 TOEC and cansiic LAUREO7-Z820 and
QL E ORNLTM-1 3504}
58T 241-C-106 BA°C and caushic PNWTI-3013
1A (BENFL-EPT-017),
PNML-11381, and
PMNML-1 1432
88T 241-C-107 T0°C and caustic OENLTM-13500,
100eC LAUR 96-2839. ard
PNMNL-11278
58T 241-C-108 100 canstic LAUR 95-2070
58T N a0 canstie PNL-9387
55T 41-C=112 1007 canstic PNL-9387
S8T I41-5-101 00, 93°C, canstic ENNL-12026,
03°C, and PNNL-1 1636,
100eC DRNLTM-13500,
and ORNLTM-
| 3655
SST 241-5-104 670, 10°C, caustic ORNIJTM-13500,
80°0, and PNL-10712, LAUR
100°C 0952070, PNNL-
11089, and PNNL-
11636
88T 241-5-107 | L canatic PNNL-11278 and
BANL-12010
85T 241-8-110 60%C, 8OEC, caugtic PMNNL-13702
and 100°C
58T 241-8-110 3000, BOC, Caustic and PNMNL-1401%
and §3°0C oxidative
88T 241-5-111 | LR canatic PNNL-11636
S8T 241-5X-101 5500 caustic PNWD-3512
(WTE-RPT-117)
S8T 241-8X-108 100°C caustic PMNINL-11278
88T 241-Sx-108 BOAC Caustic and PNNL-11908
axidative
88T J41-5K-113 TOE, B8O, caustic LAUR 97-2889 amd
A 100°C ORNLTM-13500
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Table 2-2. DSTs and S5Ts with Available Laboratory Scale Aluminum Leaching Data

(4 sheets).
Caustic or
SST/DST | Tank number! :;':E{:“'gm = e wnd Refecens(s)
leaching
a8T 241-T-104 RT. 60oC, castic ORNLITM-1 3660,
95°C, and PMNL-10712, PINNL-
1K E 1 1082, and LAUR
05- 2070
58T 241.T-107 100 causlic LAUR 93-2070
8aT 241-T-110 Blnc, BO°C, caustic PNNL-13936
aml 100°C
a8T 241-T-111 10 calslic PMNL-10712 and
PNNL-1 18
58T 241-TY-10d 1P caushc [LATTR 96-2839
55T 241-11-108 RT; 800, Caustic and PNMNL-1 1908 and
30°C, and 85°C | oxidative PNNL-14012
S8T 241-17-100 ET and 80°C Caustic and PNML-1 1908
oxidative
SS8T 241-11-1140) 1HEC canstic PNL-9387, PNL-
LOO78, and PNNL-
11779
58Ts 241-B-10:, 241-BX-112, and 40°C, 60 C, canstic PNINL-17992
241-T-104 {BiPOy sludge and 807 (WTP-RPT-166)
waste)
S58Ts 241-BX-100 241-BX-11 0, 241- | 6000, 8000, canstic PNNL-17992
BY-104, 241-BY-105, 241-BY- | and 10H°C (WTP-RPT-166)
107, 241-BY-108, 241-BY-104,
241-BY-114, 241-BY-112, 241-
T-108, 241-T-109, 241-TX-104,
and 241-TX-113. {BiFQ,
Salteake wagie]
55Ts 241-C-103, 241-B-109, 241 -C- 60"C, 80°C, Caustic PNNL-18054
105, 241-B-108, 241-C-104, and | and 100°C (WTP-RPT-16T7)
241-BY-109 {PUREX Cladding
waste sludge)
558Ts 241-0U-105, 241-17-201, 241-0- a0°C, 8000, caustic PNNL-18054
02, 241-11-208, and 241-10- and 1PC (WTP-RPT-167)
204, (REDOX Cladding waste
sludge)
S8Ts 241-8-101, 341-5-1110, 241-8- BOAC, 900, caustic PNNL-[ 7368
107, and 241-5X-103; {REDOX and 1HFC (WTP-EPT-15T)
Sludge waste)
55Ts 24-SX-106, 241-5Y-103, 741- RS canstic PNNL-17368
SX-105, 241-8X-1032, 241-8- (WTP-RPT-157)
111, 241-17-10:8, 241-1T-103;
and 241-5-106, (5-5altcake
wasta)
85Ts 241-BX-109 and 241-B-106. 407C, 60°C, caustic PNNL-18119
{THP wastz) and §0°C (WTP-RPT-16%)
88Ts 241-BY-110, 241-BY-108; 241- | 60°C caustic PNNL-18120
BY-105, 241-BY-104, and 241- (WTP-RPT-1701

BY-106, (FeCN Tank Sludge)
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Table 2-2. DSTs and SS8Ts with Available Laboratory Scale Aluminum Leaching Data
(4 sheets).

Caustic or
Temperatures | Caustic and
studied: “C Oxidative
leaching
S5Ts 241-5-101, 241-5-110, 241-5- 100°C caustic PNINL-1 8007
107, 241 -5X-103, 241-5X-108, (WTP-RFT-171})
241-8Y-103, 241-5X-11415, 241-
SX-102, 241-8-111, 241-11-1043,
241-U-103, and 24 1-5-106.
(REDOX Sludge and S-Salicake
waste mixiure)

5aTs 241-5-101, 241-5-110, 241-5- 1HPC caushic PNINL-17965
197, 241-58XK-103, 241-5X-1086, (WTE-RPT-172)
241-8Y-103, X41-8X-105, 241-
SX-102, 241-8-111, 241-11-108,
241-17-103, and 241-58-10a.
(EEDOX Sludge and S-Saltcake
WARTE ENTEre)

55Ts 241-C-103, 241-B-109, 241-C- 1007 ¢ canstic PNINL-18(48
105, 241-B=108, 241-C=104, (WTP-RPFT-181}
241-BY-109, 241-1-105, 241-
[1-201, 241-11-202, 241-11-203,
and 24 1-17-204, (FUUREX and
REDCER Claddmg waste sludge
nuxuee)

SST/DST | Tank number’ Referenceis)

As can be seen in Table 2-2. twenty-four of the 8STs, two of the DSTs, and four composite
groups have had caustic leach tests performed only at 100°C, which is outside the currently
acceptable temperature range for the PTF at the WTP. Also. of all of the caustic leach tests
performed, only eight SS8Ts and three of the composite groups did not perform a wash step prior
to caustic leaching (see Table Al1-1). Of the remaining aluminum leaching analyses, three of the
DSTs, twelve of the S5Ts, and seven of the composite tank waste tests have been performed in a
temperature range relevant to the current PTF plan, albeit with water washing performed (24590)-
WTP-RPT-PT-02-005, Rev. 5). Only the DST composite and three 58715 (241-C-104, 241-5-
104, and 241-5X-113) were within the currently appropriate temperature range and had not had
water washing performed prior to caustic leaching.

Washing of the solids prior to leaching has been performed in many “wash and leach” tests up to
several times prior to caustic leaching. This resulted in the rehydration of potentially dehydrated
solids which had been in archives for sometimes over a decade, and was necessary in order to
begin leaching at a state (e.g. hydroxide concentration) similar to the original tank waste sample
in some cases. Secondary consequences of the wash step included (1) rehydration of solid
species, (2) reduction in the overall ionic strength. (3) reduction 1n solid and/or aqueous
concentrations of soluble constituents such as aluminum, chromium, silica. phiosphates. and
cesium, and (4) reduced potential of certain precipitate formation, including aluminosilicates as
was described in ORNL/TM-1999/263. The washing step seemed to be a benefit in some
instances. while not in others. This can be observed in Table Al-1 which indicates that some
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washing steps resulted in large solids dissolution while others only had a small (<=1%) or no
reduction in solids concentration.

Of the 12 S5Ts with laboratory studies performed within the relevant temperature range, ten
tanks were analyzed to determine the affects of different temperatures and caustic concentration
on the extent of leaching, as detailed in Table 2-3. Seven of these provided information for the
dissolution of aluminum over time. with data provided at individual sample times to show the
progression of leaching. This information is provided in Table A3-1, with a plot of all of the
percent aluminum leached versus time data depicted in Figure A3-1. More specific plots for
individual tanks or temperatures are provided in Figure A3-2 through Figare A3-14.

Table 2-3. S5Ts Analyzing the Effecis of T and [OH’] on Alominum Leaching (2 sheeis).

L : Total time for
58T Temperature concentration Caustlc leaching % Al leached | Reference
{NaOH)
Al C I M 168 hr 56
Gl 3 M 168 hr 63
241-B-101 o M 168 T 59 PNNL-12026
1007 C 3 M 168 hr 2
S 1M 168 hr 95
s]E 3M 168 hr 99
G g0°C | M |58 hr a8 "
241-BX-110 pr— A M 168 br e PNNL-12026
95 1 M 168 hy o0
o5 | M LG8 hr g9
IR | M 168 b 4
BiC iM 168 hr Gy
, P R 1 M 168 hr 36 ; :
241-BX-112 20°0 Y 168 s 55 PNMI-12026
10EC 1 M 168 hr 53
100°C iM LG8 hr 61
6l 0 | M T2 he 27
i Sl 3iM 2 hr %3 S e
241-C-102 L0°C M 7 20 PNNL-12026
100°C 3 M T2 hr 05
S0°C 4 v 65 hr 39.7
241-C-104 80°C 4iM 65 hr 387 ?jﬂjg[l].. TM-
D380 4 M 65 hi 9.2
0C L M |58 hr 70
: s 3 v 168 hr 63 s
241-5-101 95°C ™ 168 br 88 PNNL-12026
G50 3 M 168 hr G}
e 1 M 168 hr THA
70 3 M LG8 hr [ ORNL TM-
B g5°C LM 168 hr 80 13655
a5 iM |38 hr 91.5
241-5-104 67°C 3B M 24 ho ] ORNL TM-
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Table 2-3. SS5Ts Anal}?zing the Effects of T and [OH'] on Alominum Leaching (2 sheets).

Caustic
S8S8T Temperature concentration ET::J:T:;;EM % Alleached | Reference
(NaOH)
70°C 3.00 M 2 hr 2008 13500
T0°C 0.33 M 21 hr 26.6
ROMC 5.33 M 126 hr 0y, 3
BO°C 1M 168 hr 30
60°C IM 168 hr 47
60°C iM 168 hr 50
a00C 1M 168 hr aL
241-5-110 80°C 3 M 168 hr 91 PNNL-13702
s0°C 5M |68 hr 94
100°C 1M 168 hr 1
100°C M 168 hr 100
100°C 5 M 168 hr 100
z 70°C 6.33 M 21 hr 51 ORNL TM-
sl 6.33 M 126 hr 78.7 13500
60°C 0.6 M 168 hr 27
alC 25 M |68 hr 432
a0 4 M 168 hr 54
8070 0.6M 68 hr 53
241-T-110 80 1.5 M [ &8 hr &7 PNMNL-13955
gonC 4 M 168 hr 83
100°C 0.6M 168 hr 50
100 15M 168 hr 15
10°C 4M 168 hr 77

The extent of aluminum removal due to inhibited water washing and/or caustic leaching varied
considerably depending upon the temperature, caustic concentration, and leaching time. Other
important parameters which affect the extent of aluminum dissolution include the solid to
solution ratio, the aluminum mineralogy. imitial aqueous and sohd chemistry, and the degree of
mixing. A kinetic model. which takes these factors into consideration, is currently being
developed.

3.0  DISCUSSION

Due to the chemical variability within the 177 radioactive storage tanks, laboratory studies have
been performed on samples to determine the extent of aluminum leaching possible through
inhibited water washing and caustic leaching. In this report we have compiled the available
information on aluminum removal from tank waste solids from a total of thirty-nine laboratory
studies (see Section A1.0 of the appendix). This collection summarizes the results for aluminum
removal and the conditions used for their analyses.
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Within these thirty-nine laboratory reports, a total of 53 DSTs, 41 55Ts, and 12 composite tank
waste samples were investigated for aluminuni leachability, Of these, only 3 of the DSTs, 12 of
the S5Ts, and 7 of the composite tank studies were performed within the most recent acceptable
operation temperature range of the WTP PTF. Seven of the 35T were studied within the current
acceptable temperature range, providing concentration versus time data for aluminum leaching.
Thiz information (shown in Figure A3-1 theough Figure A3-14) can be used a3 an indication for
how changes in temperature and caustic concentration could atfect aluminum leaching on
prewashed solids during caustic leaching of these waste samples.

An initial trend observed in Figure A3-2 through Figure A3-8 was that an increase in the caustic
concentration in nearly all analyses increased the percent of aluminum removal. This is evident
due 1o the need for free hydroxide for both gibbsite and boehmite dissolution. a8 shown in
Equations 1.1 and 1.2. Both of these reactions will only proceed to a point where the saturation
Limit of aluminate is reached in solwtion, Therefore. the solid 10 solution ratio and aluminate
concentration initially in solution are also imiportant pieces of information. yet are not always
provided during these analyses. Caustic is also necessary for the removal of other
nonradicactive components that limit HLW loading, including chromium ¢Cr) and phosphate
(POy) (24500-WTP-EPT-PT-02-003, Rev. 5}). Therefore, additional caustic will be necessary to
ensure adequate concentrations tor dissolution of not enly alunmuinum, but also the other bulk
soluble nonradioactive species during this step in the PTF.

Gibbsite has been found 1o be easily leachable in cavstic due to 1t tavorable Kinetics. whereas
bochmite dissolution 15 more rate limited, leading 1o slower dizsolution [LBL-21432,
Thermochemical properies of gibbsite, baverite, bochmiie, diaspore, and the aluminate ion
herween (t and 3507 C, “Dissolution/precipitation kinetics of boebmite and gibbsite: Application
of a pH-relaxation technigue to study near-equilibrium rates” (Benezeth et al. 2008),
“Comprehensive Model of Synthetic Baver Liguors. Part 3. Sodium Aluminate Solutions and the
Solubility of Gibbsite and Boehmite” (Konigsberger et al. 2006}, “Studies on the Gibbsite to
Boehmite Transition” (Ruff et al., 2008}, and “Bochmite Actual Waste Dissolution Studies™
(Snow et al., 2008}, Aluminosilicate solids. as previously described, are more ‘tefractory,”
meaning that they have less of a tendency to dissolve with the addition of caustic and will remain
as solids in most cases. These three mineral phases account for the majority of the aluminum
species observed within these tanks, leading to a reinforcement of the theory that the majority of
the aluminum can be grouped into three categones: {1} easily leachable (e.p. gibbsite, dawsonite,
etc.y, (2) slow leaching/kinetically controlled (e.2. boehmite), and {3} non-leachable/f refractory
(e.z. aluminosilicates and cancrinites ).

It is evident froem this compilation, there is a lack of information concerning the effects of
unwashed, caustic leached actual waste samples within the acceptable temperature range of §0°C
to 90°C (as detailed in 245%-WTP-EPT-PT-(32-005. Rev. 5). From the 46 individual 55T and
DS Ts with laboratory data available, only three analyses were performed with no inhibited water
wash prior to caustic leaching betwveen 30°C and 90°C, These were for SSTs 241-C-104, 241-5-
104, and 241-5X-113 (all documented in ORNL TM-13500). O the remaining composite
siddies, only the 2341-AZ-101 + 241-AZ-102 analvsis described in PNNL-1 1580 was performed
without water washing and leached in the temperature range of 80-20°C. All of the remaining
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laboratory studies were either performed by washing the solids with inhibited water prior to
caustic leaching, or performing caustic leaching at a teniperature outside the current acceptable
range.

Preliminary washing was found to remove soluble aluminum species from the selids prior to
caustic leaching, and in some cases {e.2. that for tanks 241-AN-104 and 241-BY-110) dissolved
over 90 percent of the solid aluminum present in the sample. Then again, prelinunary washing
sometimes had little 1o no affect on the solids concentration or even increased the amount of
aluminum in solid form. Even though this process will not be used a1 the PTF, it does provide an
indication of the fraction of solid aluminum which is in an easily leachable form tor these tanks.
It does not indicate, however. the extent of inhibiticn that will occur due to aluminum saturation
limits.

The removal of easily leachable aluminuni during inhibited water washing reduces the solid
aluminum concentration by transferring it 1o the agueous phase. After washing in the referenced
laboratory analyses, this aqueous fractiom is typically removed by centrifugation and decanting.
The aluniinate ion in solution is therefore removed, allowing further dissolution of aluniinum
from the remaining solids. If the aluminate ion concentration in solution were not removed, the
initial aqueous aluminate would have to be considerad during caustic leaching. This 1s due o its
influence on the reactions shown in Equations 1.1 and 1.2, and its inhibitory ettect when the
aluminate ion concentration reaches its saturation point. The initial aluminate ion concentration
in colution will reduce the total amount of zolid aluminum which could be dissolved.
Measurements of both the aqueous and solid phase soluble aluminum are therefore key aspects in
determining how much aluminuen can be rernoved through high temperature cavstic leaching at
the WTP PTF priar to vitrfication.

Results of aluminum leaching vaned between the thirty-nime laboratory studies. In a majorty,
increases in the cansic concentration in solution, leaching time, and leaching @mperature
rasulted in higher removal of aluminum from the solid phase. Also, the major aluminum solid
species found within the wastes initially or following inhibited water washing andfor canstic
leaching were gibbsite, boehmite, and aluminosilicates/cancrinites. Gibbsite was found to be
easily soluble, being removed from the solid phase in many cases, whereas boehmite and
aluminosilicates/cancrinites were found to remain in the solid phase after caustic leaching.
Thesze three solid aluminum phases will be used in further analyses to determine the potential
extent of aluminum removal due 10 caustic leaching.
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Al SINGLE- AND DOUBLE-SHELL TANKS WITH LABORATORY WASH AND
LEACH INFORMATION

Pertinent information gathered from laboratocy reports have been compiled here to
provide all of the known data concerning the effects of washing and caustic leaching on the
renioval of aluminum from actual waste solids. This repoit analyzes 3% of these reports. This
information 18 detailed in Table Al-1 and Table A1-2 below. These two tables are meant ta be
placed side-by-side 1o provide pertinent information gathered from the individual reports.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s ’
Lab Study ; b Sample o ; . Al measured n % ; ; i
Tank Refarance(s) SaEn:pEl::'lg l'est type e Waste Sources Sample 10 NaoOH Wash Procedurs Uig;ﬁadfd \‘;’jﬁﬂid Waski Solistion | resovers? COmIments Caustic Leach #1 Procedure
D5Ts — — — — — — — — — — — — —
Primarily "salt cake”, Wishi 3 tiinis by addinig 10 Component
— A :ﬁlﬁgﬁx Double- | 553 ¢ 1ab 1D ml 0.01 M NaOH to 4.702 g amounts in weshed | Add 4.5 ml of 10M NsOH to
241-AN-104 11636 EXQ7 Yoichi — : S96T005974: Jar # | slurry; mix | hr at 100°C; 791 ugf/mi 304 upfml | 951 ug/ml 904% it al e 21,485 galurry; mix 5 hrat 100°C;
2 1DE: Diouble-shell Shumry 12039; Core # 164 | cool; centrifuge; decant; R cool; centrifuge; decant,
Feed. " repeat w/ solids portion. i
present
See Table 2.1 of Foliowmg initial filtration DU i i
Crmpllow | wysiena WAREESAS,. || GE9E2 s oo wash, Wash 1 Combine NaOH with wished slurry
filtration, Sasvars Chemical Analyeis | sample (7.6 wi% 95000 ug mmr:aaw' Physical properties o ~3M OH by adding NaOH (1 1?{;
PNWD- water thtswé and Physical undisselved solids), Algslurryor | oo L?_ S (Le. density and Wil i ﬁn_fi i
241-AZ-101 | 3206 (WTP- | 2000 washing, | oo 0 | — Fropery Testing of | performed two washes using | 5325 ug Al/e st g El tenl EWa 3| = particle size) and I%InDH s ), heat to Rﬂrg( i
RPT-043] and —— 241-AZ-101 Tank batch additions of 1L 0.01M | Alml i 2 perr;]-cate‘ rheclogical data i & i bewm&r I:;}f fﬁtratiﬂn
caustic (pe. 28) Waste — NaOH at 2545°C and supernate. Bifug. available inreport. | oson
leaching PE- = Supernatant and removing permeate by é‘]‘ ’ ng o
Cenrifuged Sofids, | filiranon, : '
Caustic Leach #1: Add 0.627 ml
12M NaOH (0.23M free OH ), mix
3 hir at 80°C, cool, setile, remove
15.15 ml supernate sample.
Cauvstic Leach #2: Add 10.5 ml 12M
. NaOH 1o soluls {1.19M free OH ),
ﬁ%’ﬂbﬂf}l =l mix 5 hr at 80°C, cool, sefile,
reconstituted’ AZ. | TETOve 144 ml supernate sample,
Labscale 107 with 0 55 Caustic Leach #3; Add 11565 ml
caustic 50 mlL %'2_1%1 water & §.63 ml 12M NaOH to
leaching: (59 W) ALAUL | cotids (1.04M free OH ), mix 5 hr at
Acdd 67.8 ¢ water, e
Six SO0 i Pt 80°C, cool, settle, decant, remave
241-AF=101 PNNL- Ieaches 3,894 g slutry, then 14,27 ml supernate sample.
+ 4 1-A7- 11580 FYos performed | — Aging.' — — 6 with Al — - - '"ﬂ.mic 16 ; Capstic Leach #4, Add 17.0ml
R ’ at 80°C n Sy 12M NaOH to solids {3.14M free
i caustic leaches and & =
SCTICE, 3 wash steps. OH ), X 3 hr at 80°C, cool, sctile,
each 5 decant, remove 12,98 ml supemate
hours : : : sample.
Toms, Reconstiuted AZ- |, jutie Lassh #5 Add 1611120

102 sludge: add
aqual weight water

to dried sludge.

NaOH to solids (2.92M fee OH),
miix 3 b at B0°C, cool, satile,
decant, remove 1574 ml supernate
sample,

Canstic Leach #6: Add 1598 ml
IM NaOH (3.27M free OH ). mix 5
b at 8OO, cool, settle, decant,
remove 148, 1 ml supermnate sample.

* Percent recovery, in most cases, is a comparison of measured concenirations using two methods: {1) summation of the individual solid and liguid samples following the laboratory study and (2} a direct analysis of the total concenfration in the imitial sample.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminuom. Part 1. (38 sheets)
Year of Initial Al in Final Al in e ;
Lab Study ; s Sample o : . Al measered in % . ;
Tank Refarance(s) SaEmphng leat type i Waste Sources Sample 10 NaOH Wash Procedurs Um:ﬁ:.atﬂd Was_lmﬂ Wk Solistion. | tesovers? comments Caustic Leach #1 Procedure
venl Solids: galids
6100 ug
Alig sludpe.
Cone 1 {water
wash): 3533 Al in washed
g sludge; supcmate:
2461 gaolids Cone 1: LDLE
] f
Sludge sample (labeled 102- | * 10728 e
AZ-4) was agitated until 3,,13; g'e'. .
29 g waler. Cone 2; (L0993
homogeneous and allowed Come 1: o 100 ¢
tosettle 24 hes, Thesludge | Cone 2 (1M 6468 ' il
: 3 sy . z sludge.
was agitated again, with 23 | NaOH wash}: :
; : Al0E g Cone 3: 0,131
mL aliquots transferred to 4 | 3197 2 calids g/ 100
centrifuge cones, with sludge; 22.41 : ol g
welghts and voluines & solids + o o
g one 2 Cone 4; 0,155
recorded. After centrifuging | 9.51 2
g 5597 g AlY |2/ 100g
Sludge 3 hrs, the supernatant was supernte 4+ Ton-& sobid: | &
15764 water decanted. Water or caustic | 355 g NaOQH. € ’ ge
241-AF-102 1994 wazshing/ - solation (1, 2, or 3 M) was ] . -
FESA-LIED caustic added to each cone to E’mﬁ (M . ?Dm 3' {3,1 mx i
oy , ; a0H wash); | 2.007 interstitial
washing perform & wash of the solids 3 e
to remove seluble specics Te (4‘1]5.? 12 liquid: :
R S .2:4 sludge: 25.97 | Al/ 100D ¢ Cone 1: 0L.003F
hrs al ambient T and % 15?1';1; + Balile, Efutl{;g &
et et pemter | comes: | G g
Sl 3539¢ IBO3g Al | g/ l00g
M Caustic wash cones broke ;
i s : NaOH. 100 g solids, | sludge,
uring centrifuging, losing Cone 3 0047
all supernate and some Cone 4 {(3M o/ 100 =
solids. Na(H wash): E
24,66 8 sludge.
sludge; 24.37 Cone 4: (M3
: g/ 100 g
i solids + T
10126 ¢ E
supernate +
iS58 g
NaOH.

* Aluminum values were believed to be erroneous for this data set, even though a specific analytical error was not determined. The values reported in parentheses are based on a factor-of-two comection to reported values, which was more believable to the authors.
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Revision 0
Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s :
Tank Rﬁ;:;‘iﬁ;} Saplng | Lost ype S;[‘;El“ Wasts Sontoes Sample 1D NaOH Wash Procedure Unirested | Washed ﬁ,ﬁ_@&ﬁ?ﬂﬁ tmfwg comments Caustic Leach #1 Bracedure
venl Solids solids
Four jars - sample
#17165 =153.53g;
#17166 = 134.15g;
#17167 = 17B.B5g;
#17108 = 145328,
Tatal of 3389 ¢
composite sample
mixed for 23,42 hr
arid allowed to
seftle G0 hr,
Material was very
st ﬁﬁlﬁﬂiﬁ'm Eollowing initial filtration Wash 1: 146 ;‘,’E‘”“g
Hitration, transfer and orEmyle perfornodiinse W AL, | RSE4+S | Physical properties
PINWD- sl leaving a thick washes using (L01M NaOH 1.25E45 ug u-g ﬂ.ll."g (e Asnsity and Combine NaOH with washed shurry
a | 3045 19489 : at 25"C. Washing solution ' Wash 7: 108 At e : to =30 OH by adding 602,16 ¢ of
Seta sl | it 200 "‘n‘f““g' - “'mlf‘“g dla}"““ o | added, followed by removal “’"ﬂ%‘rl" - ug Al/mL. e F_';:’]“‘“ ﬂzltf‘“ 7.37M NaOH, heat to 85°C, and
RPT-038) BDE tools and vessels. | o o) equal amount of liguid | 198 rheclogical dala | i for 8 b, Dewater by filtration.
cansiic- Also formed strong ; ; . ; Wash available in report,
VA TR as permeate using the Wash 3: 93 ug ;
leaching agglomerations; s aratlons Hltar Al/mL elliciency
easy to break apar ’ B ' =25%

when allowed to s
for a few days,
difficult when
allowed to st for
weaks Material
also entrained air
after filtration
queantities that
increased the
sample volume hy
a third.

A-5




Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)

RPP-RPT-46791
Revizion 0

1.ab Study Year of Kaiinle Initial Al in Final Al in Al et @ _
Tank Refarance(s) S:En:rpeﬁfg l'est type e Waste Sources Sample 10 NaOH Wash Procedure Ug;‘ﬁadfd \‘;’jﬁﬂsﬁd Wash: Solistion | tesovers? COmIments Caustic Leach #1 Procedure
Combine all samples in
single 2L jar; mix, transfer
portion o separate 30 mL
centrifugation cone. Wash
2 times w001 M NaOH so
tetal volume = 30 ml. Usesamples SY-102-3 and SY-102-
Centrifuge and separate 4 with slurry weights of 15.813 and
soliddigquid, Transfer solid 15.767 g, respectively. Add 4.8 ml
to 50 mL centrifuge bottles L0M NaDH and 8.2 ml DI to each.
ol appToXi 5+5°C
S | Micurs ol el | (il ot color RT oversigh, Conkifugo sl
PNWD- shipped it two cores (284 & removed) with I[resh CII.[III M 171000 ug d?-:anl supernate to 30 mL plastic
. : ; to 1 ; : NaOH w/ solution'solid : vials. Add 0.1M NaOH at 311
PR-IYI03 | SSIE(WIR | oy | 28 o DD, 2263, 11 jars, fnd tatio of approximately 511 o Alipdried o o o volivol ratio to remaining solids
RPGALE in July E;i‘ja.nw ;dsau?‘ﬁ::.%f i Decant mﬁrmte aﬁeyr eau:h Salle Mi!lt, separate, and decan% el san::e
2003 = details) contact and discard. container as inital leachate solution,
Prepare final shurry by Contitme washings until supernate
adding a portion of 0.01 M was eolorless. Filter samples (0.2
Na(OH to washed, um syringe filter), and place | ml
centrifuged solids, Remaove aligquot in container w10 mL of 1M
two welghed aliquots of HMO, for ICP-ALS.
stirred suspension and dry to
constant wi at 105°C,
Repeat above procedure o
altain encugh solid for
aralysis.
Add 402 g water to 102 g Relrieval Wash
SY 103-1, mix, and sample, prior tocaustic
e i Ulze 1.11 g slurry: Wash 3 leach: add 0.43 g
Compenste; of times by adding 5 m10.01 1M NaOH/IM Add 1.3 g water and 1.6mL of 10M
Catrgpls 2 e M NaOH/0.01 M NaNOs to NaNO, (0 605g | NaOH to 4mL centrifuged solids:
241-8Y-103 | ENL-10712 | FY95 caustic s oy through 14 from o e = = i i it d
leaching Core 62 (222-8 Jar slorry; mox (03 b at RT; dry solids mslurry, | mix 3 br at 1EPC; cool; measure
#65'5'”; e centrifuge; decant; repeat w/ Mix 1h at [D0°C, settling; centrifuge; decant
’ solids portion. Dry cocl, measure
remaining solids al 80°C settling, cenirifuge,
{0.016 g solid remains) decant,
Shudge Add water and anhibited
.wa shging water to shudge sample to Caustic leach of solids: Add NaOH
. PINNL-- 2 e ; ; get ~2.3 wi'% solids and Q% recovery to et ~B wt% solids and a final
241-5Y- 3 - : 2 . g 1 == — ] - = e ; g
ST |y 080 i 22: s Pamanip. e CResR S (.01 M NaOH/NaNOs. Mix of Al NaOH of 2.2M. Mix at 100°C for 5
leaching at 100°C for 1 br. Cool, b, Cool, centrifuge, decant,

centrifuge, and decant,
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RPP-RPT-46791

Revision 0
Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s ;
Lab Study : s Sample o . Al measured in % e
Tank Refarance(s) Ssgn:pel::'lg l'est type e Waste Sources Sample 10 NaOH Wash Procedure Ug;‘ﬁadfd \‘;’jﬁﬂsﬁd Waski Solistion | resovers? COmIments Caustic Leach #1 Procedure
SSTs — — = - - = — — = — — — —
Add appropriate amount of 10 M
NaOH and water to gach vessel to
provide desmred NalH
coneenlration and 5 ml leachale per
gram ss-received slndge, {1 mol
i OH per mol Al or Cr & 2 mel OH
Lab scale sty BBy ;‘;Eﬂla::‘lhing %Er?ﬁ ;P;Ii_l M NaOH st 60°C.
s Secondicy: CW. comporite with 100 m. 0.1 awditisent | S NI NaOH s 60.C.
] Composite mixture Lyl T BI615ug temperature and e : e
PNNI- E;'gﬁ;m Non-Complesed Waste.! | of two segments : ri‘;‘FH 4 tEIE{HPmL t;mg::’ 304wt Al | Alfg washed | 473 ug Al/mL 25 Al MNzOH Efmcld“ i; MHJ{;E Hlj o C
1-B-101 | o0 FYOR Pt — from Core #90and | 51 3 RIS Tt SRR | 30378 ug salids; or375089ug | = °0- | concentrations. ek Fut AT T B b AL
N canstic Primary: CW, two segments from dﬁc;“ R :lsrzat‘w lhr‘i'-'ilh Allg solids 1148348 ug | Al ) Diluted washed . d':nt f ot wifhis 0.7 M tar e:I:'
i Secondary: EB. Core #91 i E?lt I !jf 2 Al solids w/ 50 mL DI th | o tg s
Fasting Tertiarys B Plant low- 7 ol &stir30min, | oot atappropriate emperature &
e level waste,” aFGiea: Distribute ~15 g SHE M Teh g S0
hr. i bl bt loss if necessary): sample leachate
e at 5, 24, 72, & 168 hr (at sample
times, stop stir and settle 30 mm) by
filtering ~2.5 ml: acidify 2 mL
aliguot wf 1.5 mL concentrated
HNO; & 16 mL DI replace unused
portion back to reaction vessel and
continue leaching.
20 slurry product from
evinoston (BR); Tab Mix 13.54 g wet sludge with
waste from U-exlraction 27 mL water. With 4.8 &
proen A U Slann L slurry, wash 3 times by Add 10M NaOH and water to 10:97
. . . ; i adding 10ml of 0.01 M (3 wite Al 6% Al g mixed wet sludge {576 g dry
oy | DAERDE | lwoe f:fsfiia]* rbiﬁf;h oo Complaned Weslg= | NaOH;: mix for | hr at PIRERV: ST S I 14067 ug AL, [ removed | sludge) to get ~5 wi% solids and
2830 leachi e | pi T — P C, cool; centrifuge, Al 143408 4.91 ug Alfml | by simple final NaOH of ~<2M {4 mL of 10 M
RS s qu}ar}r. ' SRR decant; repeal wash with ug Alfg solids wash NaOH); mix 5 hroat 100°C; cool;
: solids. Diry solids al 105°C. measyre settling; centrifuge; decant.
3 Produced 0148 oor 345 wi
Primary; 2C. Secondary: 5
EB. Tertiary: TBP. % ingoluble sclids
Other: 1C°
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RPP-RPT-46791

Revision 0
Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Imitial Al in Final Al in ahar .-
Lab Study ; s Sample R - . Al measured in % : ; e
Tank Rsfaancets) SaEn:pEl::'lg l'est type e W aste Sources Sample 10 NaOH Wash Procedure Lrgi:fi.adfd \‘;’jﬁﬂid Wash Solution | recovery? comments Caustic Leach #1 Procedure
gddish- 1C, TBE from U-
own extraction progess-at LT Mix 11.27 e
R , . .. a7 g wet sludge wi 22.5 mL
paste; 3001 areq, it 22.5 mL water. With 447 g s b e e
drieid LRt slurry, wash 3 times by = BB A= 0 B B UCAE),
material: | Non-Complexed Wasta!, | sludge from adding 10mL of 0.01 M 23858 ug 157 up Alml. | 284 1.23mL of 10 M NaOH and water
1 73 £ ' %3 o U N 9 i
: LAUR 97- Labscale | nish. : segments | &2 | 1. mix for | he at Alig, 3061 1 1161 67ug Al | remeved (2.1 wt% solids and ~2M NaOH).
241-B-106 | . FYa7 caustic T Primary; 1C, Secondary: | from cores 93 and | s : 0.7 wtd Al ug Al (72% e g g — Mix 5 hr at 100°C: cool: measure
1BRY . brownin | pgp? e 100°C; cool; centrifuge; (28% Al (4241.59 e S e T
leaching : A 4 Q4 (2225 lab ID v ; i Al : ; settling; centrifuge; decant.
color; dry ) SOETO01862. ar decant; repeat with solids. R removed ) ng Al) Nigasrirad T 08 k. shbsrats v
treated Primary: 1C. Sécondary: e 13 Dry solids at 105°C. {8.55 g} purE it L
! b #0704 : : 2.33 M free OH', 9.5 mL settled
material: | TBY. Tertiary: Hanford wt % msoluble solids, 33,1 TR oo
dark Laboratory Uperations. mL supernate B RS
. sl : - lids,
brownin | Other: mixtuee of several L%
color miscellanenus wastes.”
2C in 194405 1o recover &
purify Pu from irradiated
fuel, adjusted to high
pH; fission product . _
wasle produced in MK Rl g L ooiaosy Add 0.1 mL water and 0.3 mL of 10
campaigns (60s) to ML ol ﬂf. B M NaOH to slurry {Effectively
isolate fission products; NaOH. With 2.2 g sturry, 2.3M NaOH: mix 5 hr st 100°C:
IX from B Plant Cs A composite of the x uf'lﬁ :ld[f:il Add 2 Shdge washing centrifuge; decant. Add 1 ml 3M
Lab scale TEOVCY. DG, 5 segments i ? Less than or and acid NaOH to solids; mix 5 hr at 100°C;
= ; stained ml of 0.1M NaOH to 1.5E-3to 7E- | fissoluti i 5L :
241B-110 | PNL.o387 | Fygs | caustie - Non-Complexed Waste', | obtained i the solids; mix | hrat 100°C; | 4g Alfg squal iy - - st i a i M i i
and acid . _ 1989 Core 1. Cl ce.m‘rifu S ——— : sludge 2T% Al expenment done as | to solids; mix 0.3 hrat KT
leaching w_ 2C. Composite (20 L w atgr t - ds atir 0.5 Temaining well - not meluded | centrifuge; decant, Add 1 ml water
Secondary: High-level B | 4315 ) : T here, to solids; mix (1.5 hr at RT; take
Plant waste from bottom br at RT; centrifuge: decant; (1,035 g slurry subsample; centrifuge;
of Section 5.7 add 1 ik weater teysatids; decant. (B.| mL sludge leach
_ stir 0.5 hr at RT; save 013 2 "olu[i{‘urn ’
Erimary waste type; 2C. sharry for analysis : ‘
Secondary: high-level B
Plant waste. Tertiary:
Fssion Products Waste.
Other: m‘
Primary waste: 2C. WP & et aludge Acid dissolution of
Labscals Other waste: fission composite with three times el it
n | = product waste produced | A 9-34 gmmfwﬂ Hs;; ight in watc;{';lr SR [ e— performed after Add 8 mL water and ¢ mL of 10M
terna caustic in campaigns (in the composite of cores' | at RT using an orbi P < : :
241.B-110 | Letter 1989 | leach and | — 10608 to notate vasicus | 1. 2. 3:and 4 form | shaker. Allow thesldgeta | Z1E-3and | =94% <6% remaved | — At [eE e e
0404738 acid ki the 1989 samplin b el e, 1.1B-3g Al'g | remaining and final wash of magnetic stirer, for 5 hrat 10G°C,
s fission products, and IX ; o i E | gludge solids. Thisisnot | Cool. then settle and decant liguad.
dissolutio from B Plant Cs event. Decant wash liquor, replace FEE Bree
1 FeCOVEry process, with fresh water, and repeat G

the process twice.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)

RPP-RPT-46791
Revizion 0

1.ab Study Year of Kaiinle Initial Al in Final Al in Al et @ _
Tank Refarance(s) Samphing | Test type oo Waste Sources Sample 10 NaOH Wash Procedurs er:ﬁ:atcd Was_lmd Wash: Solistion | tesovers? commerts Caustie Leach #1 Procedure
Ewvent Solids solids
Composite sample
comprised of 2.65
X
MNon-Complexed Waste! | £ Ets '.'9 Add 39,1 g water to .07 g Eetrieval Wash
sompREe 1 B111-1, mix, 4nd then ior 10 cavalic
Erimary: 2C. Secondary: | [Analytical Lab . : : =
y g ¥ : sample. Wash 3 times by leach: Add2.14g
High-level B Plant waste | Operations $93- o :
: adding 5 ml of 0.01 M water and .39 g
from bottom of Sechion (4314]. 196 g Add 04 g waterand 28 g UM
Labscale z : NaOHM.01 M NaNOs o LM NaOH/ M 3 1 ;
. ; 3 Core 29 composite s NaOH to 4 mL centrifuged solds;
241-B-111 PNL-10712 | FY95 caustic — ! 21 hLb 4593 1.05 g shoreys mix 0.5 br st - — — — MNaNO2 o403 2 S s A T n'l-easn.u'a.
Ieaching Primary: 2C. Secondary: EHBI:E] pi 'El-l_ ET; centrifuge; decant; drv solide in glurry, et c::m_rill'u e de::;nt
high-level B Plant wasle. PR repeat W/ solids portion Mix 1h at 100°C, £ G
) o, Core 30 composite 2 ik .
Tertiary: Fission 1 [ALO #93- Dy remaining solids at cool, measure
Products Waste. Other: 04_;:'22] and 257 o B0°C (0102 g =olid settling, centrifuge,
b P S | remaing) decant.
Core 30 composite
2 [ALCH#03.
(4323]
Add water and inhibited
ii"s‘ﬁig — :;‘E',,t‘; eresatile o Caustic Teach of solids: Add NaOH
a1 g111 | PNNL- FY9s | and : Secondary; HLW from | Core #20and 30 | 0.01M NaOH/NaNO, in = B g0 WA dold a4t
L1080 : z 3 : NaOH of 238 Mix at 100°C for 5
caustic Tank 5-6-at B Planl. solution. Mixat 100°C for e e S e ey
leaching 1 hr. Coal, centrifuge, and M _ :
decant.
Dy cores: Add 5 mL of (11 Dry coress A6 Wil of AW NaOH
Two composite M NaOL & vk o llJ'[F’ﬂ.l to solids from wash, mix at 100°C
samples which for | hr, ceritrifuge, decant, Engﬁgg&g’mﬂﬁﬂmﬂd 3
represented 2 core | Add 2 mL 0.1 M NaCGH & Core 26: (- L00FC far 5 hr ntr'fu’ Sl
Priniary Wiste: samples (26 and mix at 100°C for 1 lr, 1% Al s gﬁwaéﬁﬂ &[’1. g;' m:xﬂ; '
241-B-201 | PNL-10078 | Fyoa Caustic - Lanthanum fluoride 27), Twodry centrifuge, decant. Add 3 - o dissnlved o - BT for 0.5 hr. oc mrﬂ'ul: i
leaching decontamination waste. composite analyses | mL water & mix at RT for Core 27: (1 o Add 1 Eﬁﬁ 3N g
: from cores 26 and 0.5 hr, centrifuge, decant; 2% Al M P
27, -and one wet dry-at 80°C. dissolved N:*QH ¥ SE'IK]S fmm_ s Mol
core 26 composite W: same asdry 1O0C for 5 hr, centrifuge, decfml'.
{untreated) cores, but after 3™ wash do 1fp§al. Add 3 m‘i.. water to solids,
i mixat KT for 0.3 hr, centrifuge,
k4l decant.
Final decontamination Add 4.3 mL water to get
and concentration stage =23 with solids. Add st 4,28 Add 2mL of 10 M NaOH to get -8
. I . NaDH/MNaNO; to 0,01M z Wit solids and final NaOH of -3
Lalrseale | thick of BiF0; process. : ng Al/mL :
5 ; LAUR 95- oo ; (0,37 ml.), mixat 100°C for : M, mix‘at [00°C for 5 hr, cool,
241-B-202 1995 caustic hlack Pri sigta: — . — - (Less than - - : i
2070 Teashis e ST W Ese I hr, cool, measure sattling, 2 %0% Al measire sefthing, centrifuge, decant
| Lanthanum Auoride centrifuge, decant (~22.3 S (Vol. settled solids ~9mL; Vo,
deconfamination waste, removed)

2.5

P

mL settled solids! ~ 10 mlL
centrifuged soliuds)

centrifuged solids ~ 4.1 mL)
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)

RPP-RPT-46791
Revizion 0

1.ab Study Year of Sainple Initial Al in Fimal Alin |, din @ _
Tank Refarance(s) Samphing | Test type oo Waste Sources Sample 10 NaOH Wash Procedurs er:ﬁ:atcd Was_lmd Wash: Solistion | tesovers? commerts Caustie Leach #1 Procedure
Event Solids solids
TBP fom uranium
extraction process at 1T
Plant, CW produced at Mix 10.05 g wet sludge with Mix 10.05 g wet sludge with 20.1
PUREX piant from Co e of 20,1 mlL water then ml water and subsample (741 g
dissolution of £r or Al el ic. from subsample 4.87 . Wash 3 2444372 ue | 62.055 u wet siudge, 324 ¢ dry sludge). Add
Labscale | Wet dark Tl olacdiip: and OV puﬂﬁm;rc}[ times by adding 10.mL 0.01 Allg, H Alfml. : 18.2 mL water & 14.5 mL 10 M
i - i : % - % solids & -2
418x-103 | LAURIT | vy | canstic | brown. | FOm PUREX segment 2, core 8§ | MNaOHimix 1heat o Awi% Al | 218910 | 204409 ug Al | — L) Bl tar get =S it aclion fe-2M
anEg : ; : 1 ; HHC; cool; centrifuge; MNaOH; mix 5 hr at 100°C; coal;
leaching thick paste | Non-Complexed Waste.® | {222-5 Lab [ : AL99% AL | (1% Al ol R
SORTOUS277. (ar # decant. Obtain 3294 ml. sl pEAET measire settling; centrifuge; decant.
Primary: TBP. 11629) Clad supernate. Diry solids at mng) Supernate: 66.52 mL w/ 2.21M free
Seccondary: W, : 105°C to obtain 55,7 wt%h OH {4.61 mL seftied solids, 2,28
Tertiary: OWW, Other: maoluble solids. ml centrifuged solids)
maxture of several
miscellaneous wastes.”
First waste received was
TEP from THP wraninm
extraction process at U Refieval Wash: Add 158 mL water
i!mi PUREIEI ?Elmm and 2 mL NaOH/NaNO, to 0.01M,
lissolution of Zr or - ; E ;
fuel cladding; TX waste L ST Eliﬁ.]n? s;ﬂ;gf}ﬂg;;::; E(f;{E
from cesium PECOVErY 12381 £ wel SIudEE. With cettledt solide— 123 mL. Vol
Composit | process at B plant; Last 1M1 g oinery, add Centrifoged solids~ 11.5/mL,
e sludge = | was EB consisting of 4 NaOH/NaNC, to (L0 M (5 Sia i 15,34 e Aot
R 95- Lab scale it L3, mix at RT f 0.5 L Detection linut = 20534 mL hguid from decant).
241-BX-105 E‘;.':‘?% 1995 canstic :llow- slurry product from — g'm;l.‘;:x: dmnf‘ai{i i |- . — — 4.25 ug Aliml; Caustic Leach 1 Add 16,5 mL 10
o leaching 1 Hite evaporators. beiiaL ,,gm‘m timr;s Dry 54113 ug Allg M NaOH to ~3M solution and 23
\ I: 1 e 5 T - THiX catb 1H"C, cool,
material | Non-Complexed Waste. solids at 80°C (0,1329 g e RTRh I e
Primary: TBP. solics: 60.5 wi% insoluble B e
Secondary; CW." Erhele) (Vol. settled solids — 4 mL, Vol
Primary: TBP, - C?T'lfuiiesr scrllsls ~ 3R mL, 4183
Secondary: CW. mL liquid from decant).
Tertiary: [X. Ciher;
EB.}
Add 37g water to 10.01g Refrieval Wash
., I BI07-2, mix, and then prior to caustic
Mo Complored Weste, sample. Wash 3 times by leach: add36¢
3 e ) adding 5 ml 0.01 M water and 0.67 ¢ ,
Lab scale Erimgry: 1C. Secomlari: | composite from | NaOFH/0.01 M NaNO; to IMNaOH/IM [ 2044 walerand 66g gj; —
241-BX-107 | PNL-10712 | FYG3 caustic — . core 41 (122-5 Jar 1.08 g slurry; mix 005 hroat — — — — MNaNO;to 489 ¢ i S at-llﬁr'-;‘:‘ I S— :
leaching #1941 RT; centrifuge; decant; dry solids in slury. ) 2 Sy !

Primary: 1C Secondary:
TRHE. iary: CW,
Ohther: IX

repeat wi solids portion,
Dy remaining solids at
al"C (0.04] g selid
PETALNS )

Mix Lhr at 100°C,
conl, measure
settling, centrifuge,
decant,

sefttling: centrifinge; decant
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s ;
Lab Study : s Sample R . Al measured in % e
Tank Refarance(s) Samphng | Test type e Waste Sources Sample 10 NaOH Wash Procedure Ll'mrﬁ:.atﬂd Was_lmd Waski Solistion | resovers? commerts Caustie Leach #1 Procedure
Event Solids solids
Add water to sludge sample
Sludge Primarily 1C, with to get ~2.3 wi'h solids, as : i
PNNL- washng secondary waste {rom well as mbtubited water L% Al Ea;;nféﬁ;z;ﬁ;d;ﬂidgnﬂaoH

a - F_ ) —_— i ; — —_— — —_—

M1-BX-107 11080 FYa95 a.ru:l N the T‘BIF‘ uraninm Core# 41 {IqlaDH'NayDg} to 001 M. P NaOH of 2.0M. Mix at 100°C for 5
canstic extraction process at U Mix at LOOC for 1 br. £ ot Ty
leaching Flant. Cool, centrifuge, amd ’ ey B !

decant,
TRP from U-extraction
process at [T Plant; waste
produced at FUREX _ ;
Plant from dissolution of Mix 7.23 g wet sludge with
Zror Al fuel c,]adding: 14ml water; with 4.62 g
10 IX waste from Cs slurry, wash 3 times by Add 10 M NaOH and water to4.73
_ Lab scale reddishe recovery process at B adding 10 mL of (.01 M 01 wi % Al 62558 ug Al 61% o mixed wet sludge (2.37 g dry
Y41-BX-109 LAUR 96- EYO6 PR brown Plant, o NaOH; mix for | hr at 397 ug AL | 39% Al l;,;_“ ug‘ T | removed - sludge) to get ~3 wit solids and
phEL leaihi clay _ 3 HH°C; cool; centrifuge,; nTeug rEMATINE %‘,;]L £ by simple final NaOH of ~2M; mix 5 hr at
ng material Non-Complexed Waste. decant; repeat with solids Alg ’ wash LO07C: cool; measure settling;
Primary; TBP. portion. Dry solids at cenfrifuge; decant.
Secondary: CW,? H5°C to get 0132 ¢ dry /
.58 wit % mnzoluble solids
Primary: TEP.
Secondary: CW.
Tertiary: 1€, Other: [X.*
Add appropriate amount of 10M
NaOH and water to each vessel to
provide desired NaOH
Shows time versus | concentration and 10 mL leachate
concentration per gram as-recelved sludge. {1 mol
graph for leaching | OH per mol Al or Cr & 3 mol OH
at different 1 and per mol Py Bottle 1; 1.2 M NaOH
o B Prifiaes 10 Seicndaiv NaOH att0°C. Bottle 2: 3.2 M NaQH at
o P Mix 75.86 g BX-110 concentrations. 60°C. Bottle 3: 1.2 M NaOH at
f:;’m’l _ ol tl‘u;:?nn composite with enough 0.1 Dilute washed R0°C. Bottle 4: 3.1 M NaOH at
s ok s M NaOH to reach 200 mL N solids wf 75 mL DI | 80°C. Bottle 5: 1.2 M NaOH at
! S kiiat , i1 225 mL bottle; stir 330wt Al e 5 . & stir, Dhstribute 95°C, Bottle 6: 3.2 M NaOH at
241-Bx-110 | PNNL- pyos | 0, 80, = Non-Complexed Waste:” | miphue oL tiree. | L b B T contitfigs: | 258634 Alg, T g AL SHe Al -5 g aliquots 95°C.. Heal at appropriate temp &
12026 and 9570 segments from e & g 24727730 | 9B0TE ug Al removed o el : PRrOpE up
_ ; : ) at 1200G for 15 min, Allg between six 60 ml | stir {add D] fo make up for lig. loss
caustic Primary: 1C. Sceondary: | Core 198 ; B Al il =
. ; : decant. Kepeat wash with bottles, one 10 g if necessary); sample leachate at 3,
leaching EB/m-tank solidification. NaOH. stir 30 e i 220wl | 38 73 & 168 br i
for total of Tertiary: CW. Otler: allH, sturing 30 mun, for aligeot 1n-a 20 m g iy (at appropriate
168 hr x° ’ total wash cycles. vial for analysis, sample times, stop stirring and settle

and one 033 2
aliguot taken from
10 g aliguet for
MHCTOsCopic
analvsis,

for 30 min) by filienng -2 ml:
acidify 1 mL aliquot w/ 15 mlL
(30 HNOs; replace unused portion
Prack to reaction vessel and continue
leaching. After final sampling, 2
aliguods were taken and titrated with
standard HC to determine free OH
concentration
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s :
Lab Study : s Sample R . Al measured in % e
Tank Rsfaancets) SaEn‘::rp;::j,g l'est type o W aste Sources Sample 10 NaOH Wash Procedure Ug;‘ﬁadfd \‘:jﬁll;;d Wash Solution | recovery? comments Caustic Leach #1 Procedure
Add approprate amount of 10 M
NaOH and water to each vessel o
provide desived NaOH
concentration and 15 mL leachate
per gram untreated solids. (1 mol
Shows time versus | OH per mol Alor Cr & 3 mol OH
concentration per mol Py Bottles 1; LT M NaOH
graph for leaching | at 60°C. Bottles 2 2.9 M NaOH at
Lab sl Amistweof |\ 100 n cenmituged wdNiOH T | 80°C. Botes: 34 M NaOH a
By . ) X~ cenfrifuge i 'C. Bottlas 4: 3, a0H a
'I""‘“f"t‘:i“ _ Eﬂm 1C. Secondary: Sﬂg‘f‘f"l“sj Efj‘:’m solids and ~100 mL liguid | Lo o S Al cancentrations; R0°C. Bottles 5: 1.1 M NaOH at
::;thr:i' ’ ;:;ne ot Im;mm supernate in 201} mL boftle ,!'Rﬂ;’n o " | 630 ug removed; | Dilute washed 10°C. Bottles 6: 3.4 M NaOH at
: . ) : . G PC, ;
| 12020 and 1HFC segment 3 Ren Eie t 1 i w 3157800 ng AL(]17 140194 ug Al | Distribut =§ L e O it fad e T
caustic Primary: 1C. Secomdary: | providing most of LRt Al(L25 ¢ e g it e a A
fearhifip ER. Terliary: CW o IZ:IE fastical 0.1 M NaOH to 200 mL Alg Fé) Allg Pey (0% Al aliguots between make ) for lguid loss if
for total of (}tlir:r;; %> F ’ proportions mark; repeat for 7 tolal removed) | seven 60 ml ) necessary); sample leachate.at 3, 24,
168 br == e NRdoeuTEElady wash cycles. hottles & one 23 72, & 168 hr (at appropriate sample
g mil glass vial times, stop stmng and allow
(dred atl03°C to samples 1o settle) by filtering <2 ml;
obtain solids acidify 1 mL aliquot w/ 15 mL
Mieasire ment ) (k3N HMNOy; replace unused portion
lack to reaction vessel and continue
leaching. After final sampling, 2
aliguots were taken & hirated with
standard HC to determine free OH
coneeniration
Primarv: TBP extraction An initial wash was
process waste and performed on twa
Ifcm-scaucngad waste, e 500 B e sludge samples.
Secondary: BB and In- ]5]‘; i £ Sﬂmwp_;“‘;:“ﬁ with the solids and | After mixing washed solids and
tank solidification. o Es:ﬁi:ml 'IIJﬂ] M E slurry mixed for sludge from both wash samples,
Non-Complexed Waste ! ;QED{I Mixat lJLH..'I:’;f_‘ Eor i use with caustic centrifuge and decant. With sclids
: O 116 Tt ks mcﬁ centrifuge, and leach lest. Sample | add 7.2 mL 10 M NaOH and water
PNNL- Lahbe S composite (222-§ | decant. Repeat for a total of gy [ SR | aita witnie ol il 1L W
241-BY-104 | 1 50 FY06 caustic = FeCN-scavenged, L ARDORE &ots | S0 atis, T aahi o 1.9 with Al = = Coveq | wash3 times, solids), mix at 100°C for § br, cool,
L lTeaching Secondary: BB and in- : RALELT || [ WEse, r}:sn Husate TEEY Sample 2: 2647 g | measure settling, centrifuge, and
- tank solidification.® #S06TOOOATL) washes at 105°C. 1.622 g o 2 r 2
ludge initislly in sample ohidge —washa | Gecant,
Primary waste type: LE- '3“1-%' ; h}l l'dspﬁ :,r times. For wash,
TBP/FeCN-scavenged i A add 24 mLOOIM | 19:9 mL decanted liquid, 1.4 mL
waste. Secondary: dndge: NaOH, mix at RT | mversutial liquid, 2.6 M OH"
EB/in-tank solidification. b Bl
Tertiary: CW, Other: centrifuge, decant,
I and repeat,

* Tiron is also known as 4,5-dihvdroxy-1,3-benzenedisulfonate.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s :
Lab Study : s Sample R . Al measured in % e
Tank Rsfaancets) SaEn:pEl::j,g l'est type o W aste Sources Sample 10 NaOH Wash Procedure Ug;‘ﬁadfd \‘:jﬁll;;d Wash Solution | recovery? comments Caustic Leach #1 Procedure
MNon-Complexed Waste.!
Primary: TBP and
EEE’E‘““TEE“%“H: g |222SLaD Wash 3 times by adding 10
PNNT Laly seale ’r—ﬂank ™ rlf o2 SOeTOO2035, Jar # | ml 0.01 M NaOH to 4,891 & 12600 5003 Al 10055 g Al Add 75860 ml 10 M NaOH to
-BY-108 | | io” FY97 caustic == SRR 10527; composite | slurry; mix | Brat 100°C; | ) & m;%‘fl 3% ME 111%aAr | — 36.672 g slurry; mix 3 hr at 100°C;
feaching Promary: TEP/FelN- of segment 4 from | cool; centrifuge; decant: £ bt i cool: gravity settle; decant
scavenged waste. Core 99 repeat wi solids portion,
Secopdary; EB/in-lank
solidification. Tertiary:
1C. Other: OW.
Brimary; TBP extraction
process waste and
FeCN-scavenged waste, Mix 8.802 ¢ sample with
Secondary: EB and In- 17.27 g water. With4.85 p
tank solidification. slurry add 10 mL 0.01 M AL Wi, Sludge Solids in sample = 4,01
Non-Complexed Waste.! NaOH. Mix at 100°C for 1 S;mmﬁm_’ 44 Al g. Add 4 ml 10 M NaOH and
Lab scal . Core 113: Corg hr, conl, centrifuge, and m 21750 ug 1407 ug removed; water fo a total volume of 20 mL
S | Hse xju;.": s Erimary; TBP and composite (222-8 | decant. Repeat for atotal of | 1" Dﬁ:fi_ Al/mL; 2915 | AlmL; 42351 | Total B (2.3 wt% solids), mix at 100°C for 3
- 11278 ;‘ﬂ chli FeCN-scavenged, LABCORE sample | 3 washes. Dry solids after | BEEI ug Al (6 ug Al (94 wtth | mass = hr, cool, measure seftling,
E 1 I'IEB_-anclz iy #306TO0MAT) washes at 105°C. 1.63% ¢ Alig: l‘f‘ffyg with Al) Al} 43265 ug centrifuge, and decant. 16.5 mL
tank solidification. sludge initially in sample, | °\) i Al decanted liquid, 1.7 mL interstitial
Primary: TBP/FeCN- (0,134 g in washed solids, RO liguid, and 2.6 M O,
seavenged waste. and 8.2 with insoluble
Secondary: BB /in-tank solids i sludge.
sohdification. Ternary:
1€, Other; OW.
Estimated Four hottles were leached with
coneentrations of varving conditions:
Al Cr;and Pinas- |-#1 - 1.1IM NaOH, 60°C, 17.7 wt%
s received sludge solids, 18 mL solution volume:;
aed f”fr’jﬁ e iy 189297 ug o4 ap | from Agnew ; #2 - 1M NaOH, 100°C, 24.8 wid%
Lab scale Primary: CW. ;I“;“DDHG s?ir : (Tnﬁn‘a R Allg; e | (1997393000 ug | solids, 13 mL solution volume;
caustic Secondary: waste from mmmr; ol aliedy . 3180186 ug |18 A]‘ Allg 4.5 g g Fel, i - 2.9M MNaOH, 60°0, 9.5 wtth
leaching: " THP extraction process. R SR Sentrifuge 15 min a1‘ — (O ijl_ﬁl - S5 92 uF%. Crﬂi{;fsi-]_! :‘E“df’ ;I?{ TIL Cs;&lulfggnvcnlilglj: 311!;1
SR Y . taken in Augustof | G, decant. Add 100 mL 0.1 | Al 100542 |7 53.35 ug e [EE TRl odug |- M NaOB, MO0, I3 4wl
o1.C.102 PINNL- EYOR &0 and greenish- | Diluie Complexed 1505 : : ug Al 3 Plg sludge (00005 | selids, 1% mL solution volume,
4 : 1 5 (represents M NaOH to solids. stir 30 ug Alfg; Al/ml; 11950 | 1636 g ) i ;
12026 1007 brown Waste. : P ; 5 211115 #1=670111 gfe Fe). Actual Each slurry was mixed 5 min,
S pad top pottion of min at RT, uhe}'ilrlfuge 1 2711153 ug Al § bg Al Allg Pe in it settled § min, adjusted for O, heat
leaching Primary; CW. stodge). At L2 Gy asuant; =L #3=620894 WL | e & mix, sample at 5 hr & 72 hr istop
- Kepeat for total of 3 washes. . solids = - - i
at | or 3M Secondary: TBP. Wash solution: 224 mL. ug Al; 0% Al 14.9 g Alfg Fe, (0.6 | stir and settle 30 min prior to
NaOH Tertiary: OWW.> 231 5 | " N |.(1339 HA=304THI o il gBfo Fe,and 1.5 ¢ | samplmg), filter ~2.5 mL leachate,
i S POITAGR ek ug Al) R Si'g Fe. Percent acidify 2 mL filtered solution w 1.5

gfmL).

weight reduction
after 72 hr leach:
#1=17%: §2=17%;
#E=38% =584,

mlL 166 HING; and dilute w/ 16.5
ml D add remamning Oltered
solution back to reaction vessel and
continue leaching,
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RPP-RPT-46791
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1.ab Study Year of Kaiinle Initial Al in Final Al in Al et @ _
Tank Rsfaancets) S%En‘::rpeﬁ:'lg l'est type Sator W aste Sources Sample 1D NaOH Wash Procedure Lrgi:fi.adfd \‘:jﬁll;;d Wash Solution | recovery? COmMEnts Caustic Leach #1 Procedure
Non-Complexed Waste,!
: Retrieval Wash
;E"T\'r—“ars:s;;jazhrd Wash 3 times by adding 5 prior fo caustic
£ JECONATY. ml 0,01 M NaOH/.01 M leach: add 233 ¢
fathaildis tom i NaNO, to (.21 water and .86
wash of PUREX wastes | Composite sample . i K Ll i Add 2.6 g water and 44 g 1O M
Labacals e ; i slodged/0L82 o water; mix 0.3 1 NaVE/ 1M ; R s
M1.0103 | BNL-10712 | BY9S | canstic = i the. A vaull, ol segments 2% | hrat RT; centrifuge; decant; | — - — — NaNO, 1o 63 g dfy. | NeOL 1o 07wl centrituged solids;
; o from core 63 (222- PO R ' Sy mix 3 hr at TRPCS cool; measure
leaching Primary: Sr sludge, S Jar #6770 repeat W solids pottion, solids inslarry. et s e
Secondary: particulates ’ b Dry remaiming solids at Mix Lhr at 100°C, £ B ’
from Sr wash of PUREX 0O (DT g osofid cool, measura
wastes i the AR-vaull, remaing), settling, centrifuge,
Terlary: neotralized acid decant,
waste, Other, TBR/ICW,’
Primarily sludge feed for Add water to sludge sample
Shdge the St extraction process o zet ~21wm~ solids, as Caustic leach of solids: Add NaOH
PNNL- washing at B Plant, with well as inhibited water o et ~8& wi% solids and-a final
241-C-103 11080 FYo93 and — secondary waste from Core #63 {(MaOHMNaNOy  te 00l ML = — — — N.:igUH of D:6M. Mix.at 1O0UC far 5
caustic particulates from the St Mix at 100°C for 1 hr. fr PR c;mtr{m < ﬁec A
eaching wash o wastes ,eentrifuge, a
leachi sh of PUREX wast Caol, centrif el ) ' s ’
in AR Vault, decant.
Groop XX waste based Wash 4 times by adding
on the Sort on 120.95 g inhibited water
Radicactive Waste Type 0.01M NaOHMNaNG,) 1o
(SORWT ) model, with 83,19 g sludge, wash al BT Mo measurements
the only other tank mn for 143 hr, centrifuge 20 of Al in wash
this group being C-104. min at 4300 rotations per From Table solutions, Only
Primary waste is 8r- —_— minute {tpm}, decant. Add | 2.1: 4.56E+3 measured the
k 222 # SRRk g
241-C-103 ORNL/TM- 1998 t’i:i?k o leached sludge; tiext E;E‘IIE{ESD”ES‘IEPJ " 116.78 g inhibited water to | kg o - - following: Cs-137 P S
13655 leachi largest fractionof HLW | 0y s solids, mix 22 hr at RT, Al3.14E+5 activity and P "
e 15 suspended partioulates 5 centrifuge, decant. Add kg total conductance of
from strontium washes 126.7 g infubited water to sludge mass wash solutions and

of the PUREX wastes.
Also has a separate laver

of organic liguid.

Non-Complexed Waste.!

solids, mix 29 hr af KT,
centrifuge, decant. Add
113.11 g inhibited water,
mix 2 hrat 97°C, centrifuge,
decant.

wet weights of
centrifuged solids.
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Tank Al Sty Sﬁﬁ‘:{g Test type | S2mple Waste Sources Sample 1D oW Poans | Baind | W [Almestetnl % . comments Caustic Leach #1 Procedure
Reference(s) Bvent color e Qolids. solide Wash Solution | recovery i
CW produced at PUREX
Plant from digsolution of Mix 11.76 g wet sludge with . ;
Zeor Al fuel cladding, | oo 23.5 mL waler; with4.7 ¢ of S s, i
; OWW from PUREX, §¢ | - THPOSIE 0 this sturry. Wash 3 times by AT RE  DON 2
eddash- lud de fr - et sludge (4.22 lud Add
recdsslis | wash of PUREX waste | SO0£C MAdGIOM |y ying 10mL 0,01 M wepainage (1 2 8 diy eyl
brown; : portions of AR ; 02793 ug 12915 ug 9.8 mL water & 9.72 mL 100
Labyscals : in AR vault, sludge feed ; < | NaOH: mix for Lhr at 8 !
"A1.O 104 LAUR 97- FyaT st dried for Srextraction process | SCEmens Lid, &3 100°C caal: aetrifiian: 6.3 witth Al Allg, 41247 | Alfml, - o MNaOH to get ~3 witf solils & ~2M
268y leachi material at'El: Plant P from core 165 e l: . ’t witl El”i ’ ug AL91% | 422062 ug Al MNaOH: mix 3 tir at 110°C; cool;
CAEIIE | as dark : {222-8 [ah TD e o Al) (9% Al measure settling; centrifuge: decant.
brown o) WETOSLSE Y, | ol e e e Supernate: 36.44 mL w/2.72 M free
. 11620) etk R 0 LIRS OH, 12.25 mL sertled solids, and
Primary: W, solids & 32,68 mL : ;
. 5.58 mL eentrifuged solids.
Secondary: OWW from sHpenate. "
PUREX"™
Sample received in
14 plass jars and
et plan - pgin wash wi
éﬁ?g'uﬂ'wﬁ Eilter sample through 0.45 E’_f.ﬁ = é::g:;d
mixe:gﬂ:;r L 20 um nylon filter membrane. c. llmgsampley
in at 34°C g Transfer filtered solds to Mean value After 1% wash -h,a::l
Elgu%.sampllf;? 125 WL HOPE bottle, wilh from KOH sl g"ﬁ;ra;e
Composite sample mgldugl;ﬂlﬁl&ﬁl‘;gﬁfﬂl‘gﬂ fisé?;jmz and 41,64 ¢ solids, Filter 45,8422 4 (40,4 Ly
made of the R bl Aot ¥ wagh . [ LB RS BA B AIRENED
following {sample e G b gdr} B2.79 g washing Hr edighal e
PNWI. Rslphi i s M NaOH., Heal and stir at 40461 ue Al salid; Mean A e filter membrane. Transfer fillered
5 Lab scale i EEAMSE | eS0¢ for 16.5 hr, filter with | £ value from : s solids to HDPE bottle usmg 3M
a1.0-104 3027 1900 ; L 16273150046, z IS {717 Read 116 ug Alig, 2% Al g wet solids. Third : j
- caustic - e : (.45 um nylon filtration ; MNa, D, NaOH, filling bottle to capacity
{BNFL- ; L62T4/157.638; . . from Table : 3690 ug Al removed wash produced e ,
leaching o unil. Transfer solids back to : Fusion = ; yielding ~140 g slurry, Heat & stix
RPT-021) 16275/176.435; : : 8777 kst 93.11 g washing e Fenghs .
16276/157.212: bottle using 0,01 M NaOH, 13750 ug colution snd 48,55 for 21.5 hrat 85°C. Filter hot using
1627711 ﬁﬁ'gjf' filling 1o capacity (123 g Alfg dry bl A-ftt:'.r a 045 um nylon filteation it
16’3’?3116:3'?':" glurry). Heat and stir for solid. Total 5&'3 Gral'ﬂ-nlof (9884 g filtrate; 4147 g wet solids}.
el pied 22,5 hr, then filter. Repeat weight = sy s
Iﬂ:ﬁtrﬂﬁtl-ﬁt}?z transfer and heat for 24 hr, 2178063 ng dried ;u : I‘“ at
% il and then filter. Analyze Al 16,_. pyer L
162817142 608; LU5°C (after 3

162R2160.345;
1628315017 2:
16284) 160251,
16385/147.301;
atid

16286/151.652.

composite sample of thres
wash sofutions.

washy, had 143589
g dry washed
solids.




Table Al-1. 88Ts and DSTs Wash and Leach Information for Aluminam, Part 1. (38 sheets)
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Revizion 0

LabShady | So ok Sample il Alin | Bal A | o osedin | & :
Tank R afereugega} Samphing | Test fype ccrlgr Waste Sources Sample 0 NaOH Wash Procedurs Untreated ‘Washed Ve Setotion | boinvais comments Caustic Leach #1 Procedure
‘ Ewent Solils solids ; ¥
14 glass jars rinsed
with methanol and
baked at 102°C for
12, Mix for 1 hr
2 min and then
subzample. Hof-
cq:.]l temp during Wi i) Shurry samples
E:Eni :?iff’ }C _ permeate #1: measured oma dry
RS A e o || 1dnliOng 324 ug Al/mL basis {water
Filtration, FoR il A0y Mg s U AEn, o Allg (TAE+T (556109 ug removed by drying
R Primary: CW. 16274/157 6388 al 25°C jadd 715g 0.01M i A[} u1 Al Pérm-ﬂtu‘ at 105°C
ENWD- 5 Secondary: UWW, I6IT5/176.435g, NalH 7 times) and filter, e | Shary prior J AR % o Combine slurry with 289926 o 3M
| washing, AT ; i HE A -y / g initial slurry SE T | #1204 up n Permeate samples ) o
2410104 3024 999 e o Tertiary: particulates 16276/157.212¢ collecting three samples for | © e 207 | 1@ leaching: AL 24% Al d it NaOH (2M NalH coneentration),
mH {BNFL- ! & it from Sr wash of PUREX | 16277/162.652. analysis. Add641.11 g :m,fu?ﬁ L 155667 ug | (300300 4 removed Ea‘;‘.‘z"”;h ‘EE : YU | Heat to 85°C and mix 8 hr.
RPT-030 PR wastes in the AR-vault, 16278/164.8T2g additional inhibited waterto | & L Alfg < lE ol 40 Diewater via filtralion,
leaching T h 3 - - £ : {40674 ug Al) Al}y. Permeale properties {ie.
Orhet: Srimixed waste. 16279/14% 6452, reconstitute slurry for o S s .
Lests 163R0/141 800 Pt in initial #3: 142 ug density and particle
o e EREAE: permeate AlfmlL size) and rheology
16281/142.608g, : 2
(233650 ug data available in
16282/160.345g, Al T
16283/159.172g, * opers
162844160251
16285/147 301
|6286/15].652
Total=2181.629 g
'as-reccived
sample.
Twio bottles used fo
High aluminnm, low pmaﬂ; T'h;ﬁ: 53051 Original
hosphorous and Iewley: Dop teas Sludee: 1 & %
Lab scale E'smuth tests 1 & 3¢ slurry- 3 31700 u Three leach tests performed: 1, 2.20
caustic I_L hu i like material w/ Allg 2) g g sludge; 3.99M (25 mL) NaOH;
leaching: l'l.lih Pwi?r]L: lll:lfjl::ifr.aie waber content of 36[%'.';[1 B0°C: 65hr 63.5 with moisture; 31
compare znmg‘; B aHes oF 63.5 witth water, Alig Igh! mL liguid/g solid.
OENL/TM- 50, B0, 4 : contained small : 2. 144 g slodge; 3.99M (15 mL)
T =3 : = : = - - — =
PR | i 1998 |ando3c i and piece of hard 44, NaOH: 50°C: 63ht: 43.7 widh
caustic :ﬁ'aztet ; &.‘ o irtaterial Tudge)i modsture: 19 ml liguid/g solid.
leaching BRI homieurm aasts, | 2SMBlNE T o 3,2.14 g sludge: 3.99M (21 mL)
at 3.99M = Zr oW concrete. For leach e ;d;l." o }' NaOH; 3 65hr; 63.5 wi'
NaOH : test 2 usual i ool maisture; 27 ml Houid/e solid,
o consistency wf Allg &

water confént of
43.7 wi%,
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in sy ;
Lab Study : s Sample o . Al measured in % e
Tank Rsfaancets) S%En‘::rpel::'lg l'est type Sator W aste Sources Sample 1D NaOH Wash Procedure Lrgi:fi.adfd \‘:jﬁll;;d Wash Solution | recovery? comments Caustic Leach #1 Procedure
TBP waste from (-
extraction process at 1T
plant, Srwash of
PUREX waste in AR
vault, waste mom
dissolution of Zr or Al
fuel cladding at PUREX, Mix 6.71 g wet sludge with Mix 6.71 g wet sludge w/ 11.4 mL
high-activity neutralized 114 mL water. With 4.99 g — water; subsample to get 2.97 g wet
reddish- acid waste generated hy Porti . glurry, wash 3 times by 3 16E-1% slodge (2.68 g dry sludge), Add
Labseale | BrOWD: PUREX. S:’ H'zﬁ ;'Gf core | 2ding 10mL 0.01 M 314925ug |y 5, e 22.4 mL water and 8.7 mL 10M
410105 LAUR 97- FYOT :::; it dried Nan-Complexed Waste.! T',g 3995 1 II:'!' © | NaOH; mix | hrat 1(6°C; 27 2 wih Al Alfg, A‘Llf-ng q TI:”E- 1%' - NaOH to get ~3wt% solids & ~IM
2880 leachi material _ S;éﬁﬁﬁ‘fgzﬁ cool; centrifige; decant; I 30BR53ug | con ok uo Al EI'LM ' NaOH; mix Shr at 100°C; cool;
NS | yyaslight | Brimary; TBP, ) #0765 Jat repeat with solids. Dry Al s re-::rm'eas?‘ measure settling; centrifuge; decant.
brown Secondary: Particulates ) e solids ar 105°C. 75,5 wt % 115 gq?' Supernate: 35.1 mL w/ 2.5 M fiee
Fom. Sewach of EUREE insoluble solids & 32.97 mL - OH. 1.84 mL settled solids, and
wastes in the AR vault. supernate. 143 mL centrifuged solids.
Primary: TEP.
Secondary: particulates
from Sr wash of PUREX
wasies i AR-vanlt,
Tertiary: CW. Other:
neutralized acid waste.”
Contains high
-u:;}m-.?ntrarbn%s of Cirtainsl
alnmmum. Waste tvpes Sludee: 1
ORNIL/TM- Lab scale include TBP uranium —:4?[}[;, ugr 1.51 gsludge; 6.33M (15 mL}
o leaching wash waste from Sr i il.-"g fro maisture; 10 mlL liquid/g sohid.
extraction process. Table 4.27)
Non-Complexed Waste!
ey 1
Non-Complexed Wasie. g
Frimary: 5 leached Mix 288 ¢ waler ko 15.14 1520 ¢ Lion i Affter mixing _'ZE.H £ water o 13.14
sludge, Secondary: g sludge. Using445g sllud' - 0587 243 g 2 L initial g sludge, begin leach of 476 g
Particulates from Sr slurry, wash 3 times by ]ge cls washed l ” soluds: sludge solids. Add 10 M NaOH
. wash of PUREX wastes | 17 "grab” samples | adding 10 ml, 0.01 M f-m.sfi';l o solids S"o‘:h':z'; it Sum = (10.6 ML) and water to & total
241-C-106 PMNINL- FYO6 B o in the AR vanlt,” homagenized prior | NaOH to slorry, mix 1 hr at . remaining, er ST " 400E+04 | (16wt msoluble | volume of 45 mL (494 g slurry; 3.3
' 11381 1 : Pri r-— to testing and 100°C, cool, centrifuge, le. 4.8 RO ug gﬂ 5' Al-f = og Al solids insludge) with solids), Mix Shrar 100°C.
caching S—igc“fnfﬁr S S;ﬁ?mq analysis decant. Repeat wi solids ij'ﬁ',p :i o0 | Ave 20095 | 20 g"‘ﬁ A]’“ Dircct = Cool, settle, and decant off liquid.
e o e portion. For 3rd wash, add e ug Al (76% | o, VB 4 BSE+04 Liguigh 31.6 mL with 2.6 M OH.,
from &rwash of PUREX wireated (24% Al)
_ X 101 mL NaOH. After 3rd : Al} B ug Alfg. Solids: 12.7 g shurry with 9.6 mL
wastes in the AR-vault, i 7 sludge solids, : L
NS wash, dry solids at 105°C. 97% Al mberstitial liguid.
=L o TECTVELY.

waste. Other: TBE?
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
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Tk | RSty SYWH‘:'.L[ Test type | S2mple Wasts Sontoes Sample 1D oW Poans | Baind | W [Almestetnl % comments Caustic Leach #1 Bracedure
Referenceis) E_IED:pmt £ cilor P i Qolids. solide Wash Selution tbﬂD\'m‘}"E '
Add 2340 g 10M NaOH 10 <4494
g slurry in sludge receipt tank (lost
20 "prab” sample ~584 ¢ to evaporation). =340
bottles combined to MNaOH in solution; measured 2.7 M
make composite free OH by titration. Mix & heat to
sample. Mixed 100°C, Mix for 3 hr at HH)°CL
— Labscale :g;; £ Elﬁge. with Tra.ulsfer talsludgr': s;tlller aﬂ«:lr -
9 . 5 1 £ Minus gravity setile at 85°C {lost ~300 g to
ekl 11432 1552 fau‘;n.c o B leompiansi: Wasle. 35 mlL spilled). T o o o o evaporation). 5.9 wif caustic-
GAITE Mix 2 days (0.8 msoluble solids. Sample supemate.
with solids), 5 Diecant 2578 mL supernate, Add

samples (100 g)
sent for analvais (4)
or archive (1)

3286 £ 3M NaOH to re-suspend
solids (spill <450 ml. when
recirculating to rinse settler. Made
up by adding 503 g caustic.) Rinse,
transfer to sludee receipt tank.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
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LabSmdy | Loxok | Sample - . il Aldn. | Foal A g sadetn| % : ——
Tank Rsfaancets) Samphing | Test type e W aste Sources Sample 10 NaOH Wash Procedure Uniraated Washed R e comments Caustic Leach #1 Procedure
Event i Solids solids i -
Determination of
Aqueons-insoluble
fraction: 73.4777 g
transferred to 125 mlL
HDPE bottle & filled to Solubility versus
capacity w/ 0.01 M NaDH temperature test:
(10441 g). Stir & heat at [0.1157 g aliquo
BS"C for 18 . Filtered hot transferred to 60
Portion of through (045 um filtration ml. HDPE botile.
homogenized C- unit {filtrate wt = 102,76 ). ~50mL {4943 2}
106 nitial G.01M NaOH used to (h1 M NaOH added
composite material | transfer [llered solids back Lo bottle and
prepared from 20 to bottle. Slumry volume capped, Sample
grab samples increased fo =100 mL vsing heated & stirred at
delivered to PNNL | 0.01 M NaOH (slurry wi. J0°C for 1he+3 | 24,7022 g aliquot transferved to 125
PNWID. inJune 19946, Used | 108.83 g), Heat & stirat hr. Two4ml mL HOOPE botile. 10808 g 3M
3013 Labacale 6l g sub-gample of | 83°C for 23 hr. Filter hot G aliquois taken & NaOH added. Heat & stir at 85°C
241-C-106 i 2000 caustic - MNon-Complexed Waste.! | this homopgemized {94 ¢ washing solution). — — i - mmmediately for 20hr. Filter while still hot using
N leachi dry material § Repeat a 3rd time, heati by wash filiered us 145 um nylon filtration uni
RPT-017) eaching v material for epeat a Jrd time, heating at iltered using 1145 um nylon filtration umt,
tests. Data from 83°C for 27 hir and preheated 045 um | Filtrate wi = 104.07 g.. Leachate
sample analvsisis | eollecting 125.92 g washing nylon syringe filter | solution sample analyzed.
ot essily liguid. Filtered solids for analvsis. T
corelated to transferred to pre-weighed increased (o 40°C
mdividual samples | glass jar with D1 water. aned storred for 185
from three Excess water evaporated at lir. Sample again
procedures used in | B0°C, then dried overnight isame as done after
this study. at 103°C, yielding 2.0286 ¢ firat step)
dried washed solids, Increased T again
Significant fraction stuck to to 30°C and stir for
magnehec stir bar, Stir bar 24 hr. Sample and
iransferred to glass jar, filter again.
chissolved vsing 10 mL 12N
H1 for 3.5 br, with heat
added for 1 additional hr,
{=0.1014 g stuck to stir bar ).
L ot Retrieval wash:
1G5 wanle prodluced al Mix 11.0187 5 wet sludge mix 10.2464 i wet
PUREX Plant from ; ; : ) .
dicaalutiom o Zo o Al with 44 mIL water, With sludge (40122 ¢
. hiiser Iml of this sample, wash 3 dry) with 42.3 mL
fuel cladding; sludge ’ : ; Add 4.6 mb 10M NaOH and 3.3
: . , ] times by adding SmL .0+ 2% water and 0,85 mL
LALTR 96- Lalrscala: | wet dark feed from Srextraction M NaOL/NaNO.: mix far ——— 001 M mL weater tosolids (14.5 ml settled
241-C-107 FYQ3 causiic red process at B Plant, — ) i i IS wt % Al | — - i = .| solids/o.d mL centrifuged solids);
2839 Teachin svaborid] (.5 hr at BT; centrifuge; by simple | NaOH/MNaNOG;. mix B L
& Dilute Complexed decant; repeat with solds. wash | b at 100°C, cool, cettling: celltri;'u e dﬂc:anl
Waste.! Dry solids at B0°C = 00406 measure settling, € ges '

Erimary; 1C. Secondary:

oW.e

gor 194 wt % insoluble
aolids

centrifuge, decant
and zend solids (o
caustic leach |,
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1.ab Study Year of Kaiinle Initial Al in Final Al in AN b @ _
Tank Refarance(s) S:En:rpeﬁ:'lg l'est type e Waste Sources Sample 10 NaOH Wash Procedure Ug;‘ﬁadfd \‘;’jﬁﬂsﬁd Wash: Solistion | tesovers? COmIments Caustic Leach #1 Procedure
Mix 10.07 g sample with ] - -
39.73 g water. With 1.06 g e
. = slurry add 5 mL 0.01 M ¢ Reliweval Wagl: =Ll
Primary: 1C. Secondary: '_ ; water and 1.7 g 1M NaOH/MNaNO-
CW. ?;?%I;’?I"‘Iggm i:.:f”" Rl solution, mix at 100°C for 1 hr,
= HEC, cool, measure setthng, ceninfuge,
PNNL- Labscale Dilute Complexed Core 71: Core ﬁz:}riesﬂel[n}eat;n;g%ﬂ:g of L4 decant {115 mL decanted hguid, 3.7
241-C-107 = FYaa Cansiic — Waste.! composite was pes e 9.5 wi% - - : — ml: mierstitial ligud, pH = 11.1).
1278 leaching preparsd at BNNL, . | B¢ ”":1'39 g f_""d' e i""'% removed Caustic Leach 1: Add9.09 g 10 M
Prmary: 1C. Secondary: Bl Solh, 1 200 NaOH and 9.4 ¢ water to solids,
o relrieval wash solution e Fridge
Srsludge. Tertiary: CW. nesded for 3.3 w4t solid mix-at 100°C for 3 hr, cool, measure
Other; IX.” eld 21 mic e settling, centrifuge, and decant to
¥ i s get 16.7 mL decanted liguid, 3 mL
i‘f’T; f;;;;““’d oL interstitial liguid, and 2.77 M OH.
High phosphorus Original
coneentration waste, b t 1)
ORNL/TM- Lab scale Waste types melude 1C 56600 ugl 4.37 gsludge; 6.33M (15 mL)
241-.C-107 13500 1998 capstic —= and CW. —=- —= {in dry, — — — — NaOH; 7T0°C; 22hr; 46.3 wi%h
) leaching unireated miisture; & mL liquid/g solid,
Dilute Complexed sludge, 6OS00
Waste.! ug/g Al)
First waste received was
TRP from TBP uranium
extraction process at U ) .
plant; 1C: CW produced Witi‘_l 11.6871 g wet mixed sludge -
at PUREX plant from Eemeval Wash: Add 84.2 mlL .
dissolution of Zt or Al water and 1.3 mL NaOH/NaNO2Z (fo
fucl cladding; final waste Add 494 ML water to 1243 ﬂ'.ﬂlM{ i'r":t]'l ~2.3 9% solids), mix 1
was OWW Tom PUREX wet sludes. With 1.088 lir at .I €, cool, measure seltling,
15 gl auoge: WAL B centrifuge, decant (Vol. settled
composite B Tt I eyl i NGy solids »g'r? 3 ml., Vol ili‘v:ntrifu ed
: Labscale PO carbonate, to 0L01M (53 mL), mix at BT Detection limit = ; 0o Ty PR, IR
LAUR 95- ; gludge - nil : : solids - 6.1 mL, 12863 mL liguid
241-0-108 . 1905 caustic - permangarate, — for >0.5 hr, centrifuge; — — — — 4.25 ng/ml AND . A ;
Ll leaching Arom ruirate. decant, repeat 2 more times L1996 ugfz from decant). Caustic Leach 1. Add
5 paste z i . T ml 10 M NaOH (to ~-3M solution

Non-Complexed Waste!

Primary: TBF and
FeCN.-scavenged wasie.

Secondary: 10#
Primary: TEP/ FeCN-
scavenged waste,
Secondary: 1C. Tertiary:
W, Other: CPWW -

dry solids at 80°C o get
(L0576 ¢ soluds and 26,4
wif msoluble solids.

and ~ 8 wi% solids) and 9 mL
water, ix 3 he-at 100°C, cool,
measure settling, cenfrifuge, decant
Vol settled solids = 21.4ml., Vel.
Centrifuged solids ~ 6.1 mlL, 15.09
ml ligquid from decant ).
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LabSmdy | Lok Sample il Aldn. | Foal A g sadetn| % -
Tank Rsfaancets) SaEn:pEE?g l'est type o W aste Sources Sample 10 NaOH Wash Procedure Ug;‘ﬁadfd \‘:jﬁll;;d Wash Solution | recovery? COmMEnts Caustic Leach #1 Procedure
TBP U exiraction
process operated at 17 _
Plant (wastes tregted w/ Add | mL x\[;:lte,r o ]ch}' zn?llds from
FeCN to scavenge 137- Mg s o wash (_save 12 gslurry for
Cs from supernatant 0.1M NaOH. With 216 ¢ Afalysian a0 i 1M B
A portion | Sclution); 1C; Al &or Zr iy, i T 10090 . (effectively SM NaOFH); mix 6 v al
fthe CW: IX from B Plant Cs kil Besat aid o Sludge washing LG0°C; centrifuge; decant; add 1 mL
. : ; ; L i and acid AM NaOH to solids; mix 5.5 hr af
Labscale | compogite | IFEOVELY PrOCCss. _ mL (L 1M NaOH to solids; 2 ; iR i
at1.c.100 | PNL.93RT Fyo3 s sample of | Nom Complexed Waste.! Core 47 taken from | . "% O nnee SAE-Tgle o R% Al — dissalution L00°C; centrifuge; decant; add 5 mL
leachi Core 47 or-Complexed Waste. | C.109 in 1992, SRl 'j 2dd S sludge ) experimertt done as | water o solids; mix 0.5 hrat KT
e Rk : : EEINFLT e PPy well, but not noted | eenfrifuge; decant; add | mL water
taker in | Enmary: TBF and mL water to solicds; mix (1.5 . i
5 Fel'N-scavenged w ] N o here. to solids; mix 0.5 hrat RT: take 0.6
1997 eLIN-scavenged wasle, hr-at RT; centrifuge; decant i
N Secondary: 107 dive at 51‘:*(‘ 016 ¢ drv ' & slurry sample for particle analysis;
. i A ¢ e ) centrifoge; decant; dry aolids at
Primary: TBP/ FeCN- sludged: S0°C to obtain 0.07 g dry sludge.
scavenged waste. 7.3 ml sludge leach solution,
Secondary: 1C. Tertiary:
CW. Other: IX?
TBP U extraction
provess operaied af 1T
Plant (wastes treated w/
A FeCN to scavenge 137- Rehydrate solids from wash w/ 1
composite Cs from supertatant Mix 2 g O36 composite wi 6 ml. water (save (.11 g slory for
of 2 solution]; 1C: Al &jor Zr mL {L1M NaOH, Mix 2.3 ¢ analysis); add 0,39 mlL 10M NaOH
segments cladding wastes; IX from slurry for 1 hir at 1F|D C1 Studge washing L-3I.'§f1 II*-TaDH.Sujlmlmn,u; trulx Jhr at
e B Plant Cs recovery centrifuge; d-acalnt. add ZmL aritacii LOO™C centrifuge; decant; add 1 mL
Lab scala i the process. 0 IM NaOH; mix [ br at 4563 ¢ Al Siaklation IM NaOH; mix 6.3 hr at LH0°C,
241-C-112 PINL-9387 FY23 caustic 4 § — 100°C; centrifuge; decant; AL B LS = J4% — ! centrifuge; decant; add 5 mL waler;
leaching éb?ﬂfg Non-Complexed Waste. add 5 ml water; mix 0.5 hr sludge dx[;;:errm :mm | mix 0.5 hr at RT: cenirifuge; decant;
o Primary: TBE and at RT; centrifuge: decant b s adid 1 mlL water; mix (0.5 he at BT,
Wy | AIEES a1 8.2 mL sludge wash repirtexd here beample 0.06 g shurry for particl
parts FeCN-scavenged waste. ‘-“T i “ng(‘:" oA su : mple 0.06 g s L‘g;l" or P_;";lfi
e | Secondary; 1c? solution); dry at {1k analysis; cenirifuge; I-:am {J.3am
x:m by g dry sludge). total gludge leach solutiong: dry
) Primary: TBP/FeCN- solids at 50°C (0.2 g dry sludge).

scavehged waste.
Secondary; 1C. Tertiary:
CW. Other: IX.*
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Labsudy | G0 | e SEpe Waste Soun Sample ID N2OH Wash Proced Unreated. | Wasea | | Almesswedin [ % s Caustic Leach #1 Proced
Tank Referetice(s) s_tEn:pmt £ e Sator aste Sources anip Mal) rocedure 5 Eads- il Wash Solution rmvm?ﬁ COmmerts ustic Leac lires
Wash 4 times at ambient
temperature. 110061 2
sludge portion in 230 mL 4 leaching conditions with 4
centrifizge botile with L3 g different time samples for each.
Laly scale (L01 M NaOH/MNaNO,. Leaching conditions were: 1} 30 mlL
caustic Agitate for 24 br end-over- I M NaOH per g initial sludge solids
leaching: etul. Cenirifuge at 4504 G, at 70°C;: 23 14.9 mL 1M NaOH per
multiple 223.8 lab ID decant liquid; weigh wet g initial sludge solids at 95°C; 3)
samples Primary: High-level SAGTON5965; Jar # | solids. This followed by 2 1 D4E4S 8.5 mL 3IM NaOH per g initial
s o PNNL- ok Iai:an al REDOXFEDEEE waste, | 11720 .Cnmposue, vf'ashes ar97eC. ﬂg_r.ratmn 9.41 Wi%: ug/a: | AE+3 ugimL; | 1% slodge solids at ?_u l.’_ 141 4 5mlL .
241-8- 19026 Wi — Secondary: EB. made rom times for wasl:_las were lf'l 24 941E+4ugle | 927E+6us | 114E+6ug Al | removed M HaDH per g mitial sludge solids
temperat segitients 5 through | hey 2) 16 he; 3) 143 hey 4 21 Al at 953", Times for samples were al
res {70 Non-Complexed Waste.! | 9 of core number he; 3) =1 hn; 6) =1hr. Wit ; 3,24, 72, and 168 hr. After
and 9537 137, solution added were: 1) leaching, the samples were
and two BOR2 8% g 20 102,28 g; 3) cenirifugad for 3.5 min.
[CHTJ (1 M43 g 4) 103,21 g; 5) Centrifuged liguid was decanted and
and 3 M} 12073 g; and 63 11910 & kept at leaching temp. The leachad
Wt of wel solids was: 1) solids were washed 3 fimes with 25
91,58 g 2) 83,09 g; 3} 7885 ml (.01 M NaNQ,,
£:4)75.04 g1 5)68.2 ;and
61 6678 g.
Non-Complexed Wasie,!
Primary: High-Level
S Wash 3 times by adding 10 Add 6,87 ml 10 M NaOH to 18,705
PNNI- Lalyseale : 2228 Lak ID ml 0.01 M NaCH to 3,120 g g slurry; mix 5 b at 100°C; eool; let
241-8-101 11636 FYe7 caustic == Primary: High-level S96TO053486; Jar # | slurry; mix | br at 100°C; 147000 uglg | BT338 ug 11578 ug 101% sit overnight; centrifuge ~20-ml
2 leaching REDOX waste, 10519; slndge cool; centrifuge; decant; portion and transfer solids back to
Secondary: BB, repeat wi solids porfion. veasel,
Tertiary: 1X. Other:
mixture of several
miscellaneous wastes.”
High chromium S'?llu;ﬁﬁa :131
concentration waste. 3630% One leach test performed with the
Lab scale iHigh Al sample). : ugle followmg condifions: 1.90 g
ORNLTM- ; = g {indry, :
241 -5-101 13500 1998 caustic - Woaste type 18 REDOX — — u fesikbed — - - slodge: 3.99M (21 mL) NaOH:
) leaching waste, sludge 93°C7; 65hr; 318 wi% moisture; 19
| ii?[]l'ﬂ"r - mL liquid/g solid,
Non-Complexed Wasie. All o

A-22




RPP-RPT-46791

Revision 0
Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s ’
Lab Study ; b Sample o ; . : Al measured n % ; ; i
Tank Refarance(s) SaEn:p;é:u,g l'est type oo Waste Sources Sample 10 NaoOH Wash Procedurs Uggﬁadfd \:’:ﬁﬂid Waski Solistion | resovers? COmIments Caustic Leach #1 Procedure
Al solids washed together 6
times. Wash £]) add 102.98
%?;]bfilflqmtlloﬁfé ;T From Table Four leach conditions were
SlUﬂgE."lIllJ{ ol RT for ﬁd hgr, 21: 237645 conducted with 2 total of 4 samples
cenfrifuge at 4300 rpm for kg |}e:1dc_c:1_1chtmn. 'l:he. 1,;’[?[ lﬁfhgﬁ
Lab scale 20 min, decant, weigh wet | AU2.67E+6 - t' ;lf"‘f ";m' 11%:;1 W":I : la‘M per
caustic Group 1 waste based on solids; #2) add 102.28 g kg total S ey M
leaching: the SORWT model, whibited water, mux at BT sludge mass. : 'mitial. slu,d-l suii ds with 1 M
multiple Largest [raction of HLW for 16 hr, centrifuge; decant, | From Table From Table Exéini Tabla Weights of wet E&ﬂﬁ—l ot 0550 53 5 il NaOH ver
samples is from REDOX process weigh solids: #3) add 4.1:941F+4 | 4.1: LIdE+S 41: L40E+3 solids from & el 51“' d :lsulidls with 3 M pe
ORNL/TM- taken al i formed sludge WHC 222-5 lab # | 100.43 g inhibited water, v Allg ug Allg r%; il 1% washes: 1) 91.58 IE‘:Ia{JI-I' o '.?I'r‘gL"- and 4) 4.5 ml NaOH
241-8-101 13653 1998 twvo — accumulation): secend SOSTO05965, jar # | mix at RT for 143 hr, unircated washed i.ifi;h ATy L 22 B3.08 & 5 - ir:itiaf slu.d SDlid;' with 3 M
temperat targest is BB {formed 1ran centrifuge, decant, weigh solids solids; | 14E46 u .ﬂ'k‘l T8.85 g 4) 75.04 g; EaDEH A1 OS50 %‘Ghe e
reg (70 extremely hard salt solids; #4) add 103.21 2 {calenlated by | 9.2TE+6ug I'C-ri al & 57682 g and 6) e l\’a:GH il
and 95°C) cake). inhibited water, mix at BT sum of wash Al total. g 66.78 . bist SOVE Tt bl i atal chass T s tis
and two for 21 hr, centrifege, decant, | solution + Ooue L E kit P s
[OH /(1 Non-Complexed Waste.! weigh solids; #5) add washed solids a".’“"‘E; “;1“";“3? == EI.B; “SS‘“”I‘
and 3 M), 12073 g inhihited water, | divided by N i S N
mix at 87°C for 14 hr, total mass of TN us::d_ Ao Rliegnchers: Hak
centrifuge, decant, weigh | S-101 sample Gl e ot s g
solids: #6) add 119,10 ¢ St performed for man fimes of 5, 24, 72,
inhibited water, mix at 97°C suil koo,
for 1+ hr, centrifuge, decant,
welgh solids.
Add 342 gwaterto 79 g Refrieval Wash
S1i4-1, mix and sample. prior to cavatic
! i Usimg 1.12 & slurry: Wash leach: add 99.2 g
o | e | SEerinl T e
z 2 : Begy X ) ) segments 4 an aOHD] a0, to b} h L | centrifuged solids; mix 5 hroat
Sl || EEETIRS [ AEES ;;]\J;i:g o ;;ﬁi:aﬁg?ﬁﬁ "5 | fromcore 43 (222- | slurry; mix 0.5 hrat RT; o o o o to 6.1 gdry solids | 100°C; cool; measure setthing:
e ) 5 Jar #0388) centrifuge; decant; repeat im sy, Mix Lh centrifuge: decant
' with solids portion. Dry at 100°C, cool,
remarmng solids at #O°C measure sefiling,
(0,09 2 solid remains). centrifuge, decanl.
Due te experimental problem,
sample is 64427 ¢ slodge + 25.8 mlL
water (53,3302 g dry). Retreval
Add 25.8 mlL water to Wash: Add 70 mL water and 1 mL
" 6.4603 g wet sludge. With NaOHMNaNG, to 0.01 M, mix | br
SO Primary waste fype was L1157 g slurry add at 100", eool, measure settling,
LALR 05- Labscale ai pl?a high level waste [rom the NaOH/MNaND; to (L01M (5 Detection limil = cenfrifuge, and decant. Volume
241-5-104 070 E 1995 caustic -:91;1”54:: it REDOX process. — mL}, mix at BT for 0.5 hr, — — — — 4.25 ug/mL AND settled solids ~ 58.9 mL, volume
- leaching of dr 'Ia;f centrifuge, decant, repeat 2 12485 ugfe. cenfrifuged solids = 12.1 mL).
mate.gial Non-Complexed Waste.! more imes, dry selids at Caustic Leach 1: Add 5.4 mL 10M

80°C (00822 g solids; 36.8
wi% msoluble solils).

NaOH to ~3M solution, mix 5 hr at
LO60°C, eool, measure setthng,
centrifuge, and decant. Volume
settled solids ~ 19,7 mL, volume
cenfrifuged solids - 10.3 ml.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initlal Al in | Final Al in g ;
Lab Study ; s Sample R - . : Al measured in % : . ; e
Tank . Samphing | Test type : Waste Sources Sample 10 NaOH Wash Procedure Untreated Waished ; 5 commerts Caustie Leach #1 Procedure
Reference(s) Bwveni color Qolids. <clids Wash Solution | recovery
Add water to sludge sample
-2 i
e I Wy e Caustic Jeach of solids: Add NaOH
PNNL-- > iz Primarily REDOX Whd A8 LT el fo get ~& with solids and a final
241-5-104 11089 FY95 amnd — Core #43 (NaOHMNaNC o001 M, | — — 3% recovered | — — ! : f
' process HLW. i s NaOH of 3.8M. Mix al 100°C [or 5
capstie Mixat 100°C for 1 hr. hr. Cool wif R
leaching Coal, cenirifuge, and b et
decant.
solution density =
LIl 10898 | Add13.3 ml 10 M NaOH and 10 ml
! Wash 3 times by adding 10 PER L g, {01 M NaOH o 54.938 g slury;
R, Lab scale Sl CoaipleRes. W ml 0.01 M NaOH 10 9.0 g Saﬂllf‘ﬁ ’gg‘;““ul' M| mix 5 hr at 100°C; cool; centrifuge:
241-8-104 1 636- EY97 caustic = Primarily highi-level — slurry; me L hr at 100°C; 53000 ugfg | 3070635 ug | 5871 ug 128% wa;ﬁs.lsd sc-]% 45 take a O.3ml sample;_m.ix for 70 I
leaching. REDOX waste 2 cool; cenfrifuge; decant; and final snalysis, at 100°C; cool; centrifuge; take a ‘
repeat wi solids portion, (.5ml sample; mix 136 hr at 100°C,
Sample B1 has cool; centrifige; decant
Q.01 g slurry (see : kT :
Fig. 3.1).
6 leach tests performed: 13301 g
sludge: 3.8M (23 mL) NaOH; 67°C;
4 br; 15.6 wt moisturs; ¢ mL
Laly scale liguid/g solid. 2) 3.02 g sludge;
caustic 3.8M (23 mL} NaOH; 67°C; 24 hr:
leaching 15.6 wt'® moisture; 9 mL liquid'g
atthree REDOX wesle solicl. 3} 3.06 g sludge: 3.99M (15
temperitu vhardeinized by wverdgs mL) NaOH: 70°C: 21 hr: 15.6 wtt%
ORNL/TM 67 Sni R i 1-6) 140000 isture; 6 mL liquidrg solid. 4
LRI (ot || ™ Lnd - S - - up : - - - - 149 2 Sludge: 3.90M (15 mL =
EHLCJ and concentration. g.llg ﬁﬂﬂﬁ; Tﬂ’%f‘.rli hr; 1':5.6' 'Wtﬁ{
I e . '
mre] Nor-Conplexd Wase! e
and 6.33 NaOH; 70°C; 21 hr; 15.6 wt%
M moisture; 12 mb liguiddg solid. 6)
L.10 g sludge: 6.33M (30 mL)
NaOH; 80°C, 126 hr; 15,6 wit%
mnisture; 32 mL liguid/g solid,
Mix 8393 g sample with
Erimary; High-level Eaecs 12, 118, :lili'fﬂ?;adﬁi; ;Vﬂtg;l?iig Weight of sludge solids in sample
RRLCS procemsigete: || od kL) NaOH. Mix at 100°C for 1 was 34 g, Add 8.5 mL 10M NaOH
Secondary: EB. Sempastte of fige b u:lc:l centrifuge, and A Wik, FOF000 and wlateg; toa tm.a;l volume of 37
Lalr scale COTE COMpOsites ! ! : fati 322 ug/ml.. ; fel i =)
241-5-107 ff}%’ FY96 | caustic | — Non-Complesed Waste.! | (222- LABCORE | Jecant. Repeat foratolalol | 5 rop,s e o [1oreE (2R [— it it i ey
i kealiing sample mumbers | 0Lt S ugg; Direct: | g 'S | wi%) ki iiuge. S decait. Mdsurey
Primary; High-Level | S95TO03L38, L 66 galudgeintiallyin | 2006 ugle | 5T 20,8 mil. decanted liquid, 4 2 mL.
REDOX; Secondary: SOSTON3LS) ang | o7 BETHARATEY Sl e ey
ER.: SOSTIN3164), sample, 0. g of washed interstitial liquid. X :

solids, and 37 wit
insoluble solids in sludge.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s ;
Tank Rﬁ:ﬁ‘iﬁ;} Saplng | Lost ype S;[‘;'El“ Wasts Sontoes Sample 1D NaOH Wash Procedure Unirested | Washed ‘%{Eﬂﬁ?ﬂﬁ tmfwg comments Caustic Leach #1 Bracedure
venl Solids solids
Mix 1005.4 g sample with
31284 g mhibited water for Add 5011 g 10M NaOH and 069 g
3%‘;:?03;?” E&iéﬁﬁi DI to-sludge with & target of IM
11 Contairers from | = R kii pﬂ4‘ e NaOH it solution & 5wt
222§ Laboratory | & I”EI“ " ;‘d%j 43:”3‘;]1 insoluble solids after leach: actual
Laly scals Non-Complexed Waste,! | combined (using sa;up ‘::u:l s £ i free OH = 1.98M & 10,9 1%
caustic 205 ¢ DI water and :’;Sr‘?g = S:mf;‘ '1“‘"'1 5'25% Performed many | insoluble solids. Mix at 100°C for 5
leaching: Primary; High-level mixer) o make colids & BO°C: Toat ':'1-';1] b 799 ugl settling fests and hr {last 139 g doeto evaporation
41.8.107 FNML- EYO8 performed | REDOX waste, homogeneous evaporation and 57 et a% - . 4.74L +§’ug g | = particle size and 92 g removed as 4 shurry
2010 extended Secondary: EB, sludge sample. gt snritias) Refiing {2' 5%) analvses. Data gamples). Cool 1o 80°C and transfer
caustic Tertizey: CW. Other: Average solds o 1[!35 " ml iited : ; avalable within to settler. Add 4552 g wlubiied
leach at IXimixture of severl with =&7.5; HSTE = d ?U[JJE Dl{l “Ed document. water for settling test {3.17 em/hr at
B0, miscellaneous wastes.” Avernge sindge o Fr A “_;g wﬁ_an y 14.9 wi'h solids & 80°C; lost 662 g
bulk density = Df; ggﬂxﬁ t77 J;'% - to-evaporation and 40 g to 3 ligmd
1.813 g'mL. ::oh'l o ‘; ED"{; lulst SO% 010 samples). Decant supernate and add
T : BT 01 to fluidize mixture for fransfer fo
evaporation. 42 g to 3 ligquid B TR
samples, decanted 4337 g £ pt ’
supermnate,).
Perform 9 caustic leach studies at
varying temperatures & hydroxide
concenfrations, sampling at multiple
Composite of two fimes,
core samples. Transfer 211 g composite 1o ] y
From core 240, | 500 mL HDPE bottle with [Th_i*f‘ﬂf};”ﬂ%;"“;f}flﬁfﬂ
Lal scale riser 14: Sample ID | 0.01M NaOH, adding to | l“gg - ﬁ'rfgf =5 iz'; o 1 l‘,f{
caustic SOSTO01898 (30 | total vol. of 400 mL. Shake & ,C'gg' g g 1;335‘ é“r_&?*
leaching: of segment 9jand | overnight. Stand 2 hr. Split 4.8M. _i} 15.1a 1 ’lgﬁﬁ mgc Z
muliple Nor-Complexed Waste. SORTOO1904 (30,7 | between 2 centrifuge bottles Total mass 1'rL9M‘ 511 s El‘ 1‘53 Egl'r-'[‘ - ™
samples St e " | g oof segment EOL) and centrifuge 20 min at of smaihed Total mass of ﬁ} 1"'rrl :'1 lg.'. ¢ Hﬂﬁg& il.-ﬁh.th '
taken at Primary; High-level From core 241, 12006, Decant wash hquor solide = comlyined LS 1 %58 t[?% c0 ’SM 3; )
PNNI- thres ﬁ - ) rsern: and save. Transfer solds o i wash solution B oot S|
241-5-110 FYOl | temperam | — : iy SORT001978 500 mL bottle and repeat for | — L 2 —7647 . i _ 78 L1 3g, MRS Gy T 704, 3)
13702 e Secondary: B, : SR 3.256+5 ug £ removed 15.1g, 1.166g, 100°C, 4.6M.
res (60, N erar T At {segment 2, 30,2 second wash, For third Al 1410 ug Al'g, ' '
A0, amd ﬁl'sc*llanmus £), SYETI0IVE4 wash, conduct n centrifuge Mﬁ%iﬂﬂ{r LOTTHES ug LM NaCH was added o each
100°C) ::3 at ,;; s {segment 3, 30g}, bottles, Add 0.01M NaQH 5 ‘ Al Al aliquot of washed sohds {11 ml for
and two g SORTO01904 to each centrifuge bottle to £ 1M NaOH, 31 mL for 3M NaOH,
[OHT](~1, (sexment 4, 30,1 vield 175 mL total volume. and 51 mL for 3M NaOH tests).
=3, and g), S98T002014 Shake overmght & Leaching mixtures diluted to 100
~5 M) {sepment 7, 30z}, centrifuge. Decant wash ml with DI {ratio of <80 mlL

and S98TOO2026
(zepment 8, 30.1

£).

ligeor-and combne all
together.

solution per g washed solids).
Samples mixed, with leachate
samples taken at 4, 8, 24, 72, and
168 hr. Stiming stopped and solids
seltled at T (o take samples using
(h43 nm preheated filters.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s :
Lab Study ; b Sample o . Al measured n % i
Tank Rsfaancets) SaEn:pEl::j,g l'est type o W aste Sources Sample 10 NaOH Wash Procedure Ugsﬁadfd \‘:jﬁll;;d Wash Solution | recovery? comments Caustic Leach #1 Procedure
Oxidative Leach: Separate
composite washed sample info 16
aliquots, each containmg nominally
15 g sy and = 1 gimsoluble
solids, ransferred to 125 mlL
Primarily REDOX Composite of two polymethylpentene bottles. To
waste, with sccondary core samples. samples, stock solutions of oxidant,
stream from EB and From core 2410}, 10M NaOH and DI water were
tertiary stream composed | riser 14 Sample 1D added to meet targef experimental
as amixture of several SOETOO1EOR (30 g | Transfer 211 g composite to conditions and ~ 100 mjj' slurry
miscellaneous wastes. from segment 9) 50 mL HOPE bottle, volume, Atotal of 16 different
From cluster analysis, atud SORTO0 204 Contact 3 tumes with fresh experimertial conditions were
contains saltcake from {30.7 g from porticns of 0.01M NaOH, Study mostly analyzed.
Lalx S_¢a1¢ 2AIA campaign (1976- segment lt?fj. From | with the supamate remaoved cc}n-::f:ming_ﬂr [oxidant, NaOH, T,
PNNL- , causiic 1980 and 1981-1988), core ?:41, riger o: after each contact. _Fmal EESEHIJI ug remlwal using [ Oxidant gal:
241-58-110 14018 FYir plus — salteake from the 242.B | S88TU01978 slurry prepared by adding — Altg dried — — various oxidants, ;
oxidant operation (1951-1953), | (segment 2, 30.2 final partion of 0.01M solids temperatures, and | 1) None, 0.1M, 30°C, N/A. 2)
leaching saltcake from the 242-8 | g), S98TO01984 NaOH to washed solids. O None, 3M, 30°C, N/A. 3) None,
campaign {1973-1976), | (segment 3, 30g), | Two weighed aliguots were concenirations. 1M, 85°C, N/A. 4) None, 3M,
saltcake from self SORTON1994 removed and dried at 105°C B3O, N/A. 5) NaMnO,, 0.1M,
condensation, REDOX (segment 4, 30.1), | to constant wit, (7.72 witd 3, 1o, 6) NaMnt),, 3M, 30°C,
wasle, and saltcake from | SIRTOO2014 insoluble solids). 1.5, 7) NaMnO,, 0.1M, 80°C, 1.5,
the 242-8 campaign {segment 7, 30g), 8) NaMnQ,, 3M, 80°C, 1.5, 9)
(1977-1980}, and SORTOD2026 K;5,0,, D.1M, 30°C, 3. 10)
(scgment &, 30,1 K,8:0,; 3M, 30°C, 3. 11) K,8,0,
Nom-Complexed Waste.! | g). 01M,; BO°C, 3. 12) Ka8,0, 3M,
BOPC, 3. 13) NaFeOy, L.1M, 30°C,
1.5. 14) NaFeOy, 3M. 30°C, 1.5.
153 NaFe(y, 1AM, 80°C, 1.5, 16)
MaFeOy. 3M, BO°C, 1.5,
Total leach tinie = 48 hr,
Wash 3 times by addimg 20 Uzing solids [rom wash step, add
Nt mleeed Wogtpd ml water ta0.365 g slurry: 55 mL 10M NaOH:and 13.5 ml.
e T 222-5 Lab ID mix; centrifuge; take 0.2 mL T untreated 141897 ng, water; mux 5hrat 10KFC; cool;
PNNL- Labscale ) . High-Level S96T005106; Jar # | sample; mix | hrat 100°C; sluclge - 9% Alin cenirifoge; take (01 ml sample; add
241-8-111 11636 FY97 Cansiie — REHMED OX. Secondary: 11150; sludge cool; cenfrifuge; decant; * I ﬁﬂ%f 5ug/ — iriitial wash — — 53 ml 10 M NaOH; mix 5 hr af
leaching ER 5 e received Dec. 5, add 30 mL (.01 M NalH: wﬂ;Iud 5 g step before LO0C; cool: centrifuge; take 0.5
’ 1966, mix 1 he at TO0°C; cool; £e. leaching. ml superiate and 0.1 mlL sliguot,

centrifuge; decant; repeat
from * with solids portion,

mix 133 hrat 100°C; cool;
centrifuge; decant,
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LabSmdy | Lok Sample il Aldn. | Foal A g sadetn| % -
Tank Rsfaancets) Sagpeﬁ?g l'est type o W aste Sources Sample 10 NaOH Wash Procedure Lrgi:fi.adfd \‘;’jﬁﬂid Wash Solution | recovery? comments Caustic Leach #1 Procedure
Transfer portion into
separate 50 mL
centrifugation cone, Wash
2 times with 0.01 M NaOH Ulze samples SX-101-3 and SX-101-
5o total volume was 50 mlL, 4 with slurry weights of 5402 and
Centrifuge and separate 4. 823 g, respectively. Add 4.8 ml
solidfiquid. Transter solid 1M NaOH anel 8.2 ml DI to each
to 50 ml centrifupe bottles Haat at 85 £ 5°C for 8br. Coolto
Sample Composit Apnroximately 755 | A0 contact approximately 3 ET overnight, Centrifuge and
PNWD- shipped Yt snale e of black I-rEEI Z- 22; & | times {until bulk of color Could not find decant supernate 10 30 ml. plastic
to - slurry Dilute Complexed ' ; removec) with fresh (.01 M 219000 ng'g initial analvses of vials, Add 0.1M NaOH at 3:1
241-5X%-101 | 3512 (WTP- = caustic : 1 Sample ID ; — ; ; — — g ) ; %=1 !
RPT-1171 PEWD leachi sludge- Waste, SO3TO01373. Jar NaOH and a solution-to- dried solid. elements in volvol, rafio fo remaming solids;
. inJuly g containing 13008 ! solid ratic of approximately untreated sample. Mhiix, separate, amd decant o same
2003 segments : 3:1. Drecant supernate after container as initial leachate solution.
each contact and discard, Continved washings until
Prepare final slumry, sdding supernatant was colorless. Filter
a portion of 0.01 M NaOH samples (1,2 um syringe filter), and
to washed, centrifuged place 1 ml ahgquot in contamer w
solids. Remove two 10 mL 1M HMNO, for ICP-AES.
welghed aliquots of stirred
suspension and dry 1o
constant weight at 105°C.
Mix 23.47 ¢ sample with
4732 g waler. With4.55 g
s TR slurry add 10 mL 0.01 M WL Sludze Solids in sample was
Pristacly sgieil | | NaOH. Mix at 100°C for 1 , B 20.22 g Add 30 mL 10 M NaOH
REDOX process waste: | Auger Sample: 7 QoW remaoved; )
: hr, cool, centrifuge, and : 2870 and water toa total volume of 151
: Labscals Upper half of auger : Summation; 3T 2ug/ml; Total : : e
; PINNL- . | Glinl decant. Repeat {or atotal of e B T ; o) mL (4.1 wi% solids), mix at 104°C
241-5X-108 F¥os capstic — MNon-Complexed Waste.” | sample (222-8 : 1. 3E+5ugig; ; L1830 ug {6 Mass = - : i
11278 : % 3 washes. Dry solids after R 177365 ug : for 3 br, cool, measure seitling, and
leaching LABCORE sample # Direct; % wiih) 189195 S
Frim BT washes at 105°C. 1.506 g iy ) (04wt} . decant. 07 mL decanted liguid, 46
Primarily high level #RU5TN02574), R H02E+ ugle ug; 144%: e aedagn
g sludge mitially in sample, mL interstitial liguid, and 2.7 M
REDOXE, 5 recovery.

.61 % g washed solids and
41 with insoluble solids in
sludge.

OH.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in e ;
Tank Rﬁ;:;‘iﬁ;} Sampling | ‘Lost ype S;[‘;El“ Wasts Sontoes Sample 1D NaOH Wash Procedure Unirested | Washed ‘;1,;;:;3:11’;?0’;1 tmfwg comments Caustic Leach #1 Bracedure
venl Solids solids
Add 0.01 M NaOH to 28.03
£ sludge o oatolal volume of
1 ml. Mix for 1 hr at
RT. Centrifuge and discard
supernate. Wash 2 more
times, adding 0.01M NaOH
to residial golids to total
wohime of 100 mL, mixing
for 1 liral RT, centrifuging Four oxidative leach tests
and discarding supernate, performed: |)addsolid NaMnty
Split residual solids to to sludge suspended in 0. 1M NaOH
and B. For A: Add 3M to obtain 121 MnOy to Cr
NaOH o residueal solids to stoichiometry. 2} Add solid
total volume of 175 ml. NaMny to sledee suspended in 3M
SOWRT Group IV. Heat for | week at 100°C. MaOH to obtain 11 MnOy to Cr
Primary waste typre is Centrifuge and discard stoichiometry. 3} Contact slndge,
L high-lzvel REDOX superngte. Wash 3 times by suspenided in 0.IM NaOH, with
aby scale . i
: process waste, adding 0.01M NalH to o oxyvgen. 4) Contact shudge,
PNNL- , FEIY residual solids to 4 total ST suspended in 3 M NaOH, with
241.8X-108 FYos plus —= e , il = Alfg dry = s PP 1
11908 iy Non-Complexed Waste, volume of 100mL, mixing didE excess onygell. Samples were
feachir for 1 hr at KT, centrifuging stirred at KT for 24 hr, then heat to
8 Primary waste type was and discarding supernate. E80°C for remainder of experiment.
high-level REDOX Por &: Add 001 M NaOH 01 was added to replemsh
wasie” 0 resicdual solids tooa total evaporated water, Test samples
volume of 50 mL. Transfer taken at time {F bir, with infermittent
2 ml of suspension fo samples taken throughout the
ablain weight of iscluble. remainder of the experiment. Test
solids (L0132 g1 by drving slurries were cenfrifnged and
at 105°C, Transfer =23 mL supernate decanted after tests
portions to two botiles for completed.
testing. Por B: With
residual solids in
suspension, transfer 2 mL
suspension and dey at 105°C
to obtain wt of insoluble
solids ([LOBED ). Transfer
remalning suspension to two
~253 ml porticns for lesting,
E ! Mix 5.81 p wet sludpe with 11.6 mL
As- ﬂl::n?] “gl;gi f::;gg:s:;“;[ water; subsample to get 3.25 g wet
received: cam ]; for wash Washli Sum: sludge/1.63 ¢ dry sludge in sample;
opague Non-Complexed Waste.' £ samp addi lfI} L 2 4E-2; Add 131 ml water & 6.7 mL 10 M
i Labscale | and tan in 2228 Lab ID g%‘fmb?ﬁmﬁ'?gm il s1dibugle, | 21 neiil. Direct: NaOH (~5 wi% solids & ~2M
241-5K-113 2889 FYa7 caustlc color; Primary: High level SOGTIHITS24, jar li-ZN]"C-lmnl' i_:mm.m i 2.1 Wi, Iﬁlﬁ.ﬁ i ] 6158 4 ' 2.12E-2; NaOHY, mix 5 hr at 100°C; epol;
- leaching Lreated: REDOX, Secondary: #1406 b : H J*g e LE ' & el 129.3% measure settling: centrifigs; and
tramslucen | Diatomaceous earth. 2l LAl ey ) miass decant. Had 19.52 mL supemate
supermate and 8.5 wit ! : :
i and red Tl solids after dry it FECOVErY. with 227 M free OH, 14,7 mL
in color. b S A settled solids, and 5.9 mL

50,

cenfrifuged solids,
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Lab Stud Year of e Initial Al in Final Al in AN b @ _
Tank R aferﬂuée?_;} Sampling | Test tvpe c;';gr W aste Sources Sample 1D NaOH Wash Procedire Unireated Washed et | e GOTLmEHS Caustic Leach #1 Procedure
Event i Solids solids i -
Lab scale
: : ) i per : :
caustie REDOX waste 166000 ug/e; T‘;‘:;;‘?‘;ﬁ;j - ;DI;TEEI{J agli_d'ﬁ
leaching: characterized as a low Original %ﬂ C- ?l-hrl- 470 Lm% AP AR '”D
OBRMNL/TM- twao leach Al low Cr-bearing Sludge: 7320 PE s s i
WISX-113 | 135 1948 testsat 70 | sludge o o uglg (14000 | o o o 0 e solid,
and 80°C uglg Table 23 1_3-__ g: sl.ulj:llge, f.:r_EIBM {30 mL}
1 . NaOH; 80°C,; 126hr, 47.9 wih
and /.33 Non-Complexed Waste. 4.23) : 4 LT :
M NaOH. moisture; 44 ml liguid/g solid,
Add 39.1 g water to 13.4 g Rﬁﬁ;“i;:;‘ff
Ti4-1, mix, and sample. E:rach- 4dd 372
Using 1.07 g slurry, wash 3 aterail 0 q;*gg
1 | Composite of times by adding 5 m10.01 = Add 5.7g water and 3g 10 M NaOH
41T 104 PNL-16712 | FYds L‘j;fgh e el rde: segments 2 through | M NaOH/ALD1 M NaNQsto. | - - %ﬂ%ﬁ'ﬂlﬂ to 7.3mL cenmirifuged solids; mix 5
= leachi B e s T 4 from core 44 slorry; mox (03 b at RT; dis I?'rjs : | £ | hrat HH°C; cool; measure gettling;
RE1ng ML e o {222-5 Jar #6555) centrifuge; decant; repeat Bl et m,,r? centrifuge; and decant.
with solids portion. Dry ELZ:; ]“!;:ailfu ¢
remaining solids at 80°C it ntnl;f
{0.035 & solid remained). CE T T
= decant,
Add water to sludge sample
e | of P
Sfl.ldgl;ﬁ el .'"ﬁ_w." 7% solids, as uncorrected/ Cavpstic leach of solids: Add NaOH
PNNL- washing well as mhubited water SO Yo LB Wt solids sida fimal
41-T-104 FY03 and S Primarily 1C waste. Core # 46 NaOHMNaNO ) o001 M. | — i = = RN WL Y Sl A M
11080 ” ' ; = FECOVEry = NaOH of 0.3M. Mix at 100°C for 8
CRRELE: it ID'IJ_C for:1 I I R hr. Cool, centrifuge, and decant
leaching Cool. centrifuge, and : : ; 3
decant.
Solids from wash
Sludge pag ) . ) Add ~10 mL 3M NaOH to samples.
wasing e e | Mt e i Coo sy
and e P T — : centrifuge. Decant liguid and filter
Re Girila {6.09¢ for BT 4.4g for egdml amed a volume of -4 through 0.45 um filter. Solids
TALT-104 OBNL/TM- iﬁﬂiﬂ Keackiles - - _— 60°C, and 6.18g far 95°C) 1.820gAle | T=60°C: 185 | mL. Liguid was S {c;r 'sam e 1 1RT _ a5
136l : and place on shaker at solids pgfml. vellow, Solution - & s = o ol
1995 at R1 ; To05°C"; s filtered ml; sample 2 ((C) = ~ 3 mL; and
(~22°0Y, aplprc_lpua_tc tc_mpcmtllrc. e B was Lllero sample 3 (95°C) =~ 3 L.
A0 C Mix for 65 min and 19 3ug/mL. through .45 um G T :
- 3 : " . : Samples were sealed and stored
1 ~05°C centrifuge for 8 min, filter. sealed, and s
% 2t stored overnight. d
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Lab Study
Reference(s)

Year of
Sampling
Ewvent

Test type

Sample
color

Waste Sources

Sample 1D

NaOH Wash Procedure

Imitlal Al in
Untreated
Solids:

Final Al in
Washed

solids

Al measured in
Wash Solution

recovery

commernts

Caustic Leach #1 Procedure

241-T-1iM

LALR 95-
2470

1095

Lahscale
canstic
leaching

Untreated:
vellowish
in color
and
showed
hoth
yellow
ancl while
particles
under a
Slersoscop
e; Treated:
brownish
solution.

1C waste

Non-Complexed Waste.!

Add NaOHMNaNO, to
LOIM solution, nix at
HHC for 1 hr, settle and
decant,

20 ug/ml
(0.94%)

Detection linut for
sludge was 3.137

ug/e.

Acdd NaOH to 3.2M, mux at 100°C
for 5 hr, settle and decan

241-T-107

LALR95-
070

1995

Labscale
caustic
leaching

As
received
sample
Was
completel
¥ dry and
composed
of dark
material
and white
granules.
Both
freated
and as-
received
samples
contained
reddish/
reddish-
bBrown
solutions
with
seftleable
particles.

Three significant types
of waste: 1C, PUREX
CW, and TBP from lhe
TEP U-extraction
process-at [T Plant.

Non-Complexed Waste.!

Primary: 1C. Secondary:
oW,

Primary: TBP/FelN-
scavenged wasle.
Secondary: 1C, Tertiary:
CW. Other: IX.°

Add NaOHMNaNO: to
RO, mix at 100°C for 1
hr, settle amd decant.

150 ug/mL
(3.56%)

Tosolids, add NaOH to 3.2M, mix
at 100°C for 5 hr, settle and decant:
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Imitial Al in Final Al in s :
Lab Study : s Sample o . Al measured in % e
Tank Rsfaancets) S%En‘::rpel::'lg l'est type Sator W aste Sources Sample 1D NaOH Wash Procedure Lrgi:fi.adfd \‘:jﬁll;;d Wash Solution | recovery? comments Caustic Leach #1 Procedure
Composite of two
coves (R0 and
181).
For Core 180
[Sample 1D, Nine aliguots with varving leach
segment #, £ conditions [o slurry, o solids, tem
added]: (“C, M NaOH]:
5'—?‘?;”'“']313 L, 1) 30.1g, 2.498g, 60°C, 0.59M.
hag; 2) 30.1g, 2498g, 60°C, 2.5M.
§O7T000285, 2, | Translertec DB 3) 30.1g, 2498, 60°C, 3.8M.
i0g: S9TTOON22S, | COMPOSHE 10 4) 30.2g, 2.507g, B0°C, D.55M
& 100 bottle; 0.01M NaOH added i Lt o i
Labscale y to total volurme of 500 mL. §)30.3g, 2515z, 80°C, 2.TM.
caustic S9TTO00227, 4, e ettt 6) 30,32, 25158, 8$0°C, 4.3M.
leaching; 1. 1g; mdjniml bicn 7) 30.2g,; 2.507g; 100°C, 0.62M.
nine leach SOTT0032. 6, | e for 3 b Remove 8) 30.2g, 2.507g, 100°C, 2.5M.
tests at 108 0T TULSS) s e 9) 30.3g, 2.515g, 100°C, 4.3M.
three 7, 10.2¢; and mf i M]&Féﬂz]. ds.t e Add 10M NaOH to each aliquat:
temperaty Non-Complexed Waste,! | S27100060. 8, dm{ﬁﬂ v Mlm eiln 5.5 mL to yield IM NaOFH, 15.5 mL
. PNNL- | ER S B I 200 mL cenirifuge bottles. 1048 ugis |, i Yield B DA, atid 235 i 1o
241-T-110 13956 FYoz 80, & — Primary: 2C. Secondary: | Eor Core 181 Dilute both with 0.01 M - 44226 ug Al 0 = vield SM NaOH. Leaching
10057 lanthamnum fluoride [Sample 1, WO sned e ell'.‘all i ' z mixtures diluted with 50 ml. DI,
an three decontamination waste.” segment #, ¢ b Tkt FEE 5 :im:m : Target ratio of ~20 mL solution per
[OH]{~L. added]: comhinc; oseegeh f'I;.li d witﬁ gram washed solids. Mix, addmg
-3, and SOTTO00126, 1, revious wash liquid. Add DT to maintain liguid fevel, Sample
—4M}) with 1038, P S ot b at4. 8, 24,72, and 168 br using
samples SOTTOO0135, 2. i oo SRR o i prehedted transfer pipetle and 0.45
taken over 10.1g; LB, Cr:mbi.m: um nylon syringe filter, filtering ~1
time, F ; mL legchare solution. (05 mL

SOTTIH0L3S, 3,
10g; S9TTO00139,
4 95
SOTT000167, 5,
10g; S9TTO001TT,
&, 9.9¢
SOTT{00161, 7,
9.9g; and
SOTTHO1, 5,
H¥2p.

Total mass = 1509
grams.

supernate (9838 g1,
Combine solids nsing [}
(508.2 g).

aliguot acidified for analvais, with
remaming volume transferred back
to reaction veseel, After 168 hr,
additicnal samples taken for
analysis, Al conclusion of tesl,
vessels centrifuged for 5 muin at
~1200 G, decanting supernate.




Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)

RPP-RPT-46791
Revizion 0

LabSmdy | Loxok | Sample . . il Aldn. | Foal A g sadetn| % . S
Tank Rsfaancets) Samphing | Test type Al Wiste Sources Sample 10 NaOH Wash Procedure Uniraated Washed R e comments Caustic Leach #1 Procedure
Event i Solids solids i -
Add 807 g water to 20,1 g Retrieval Wash
T111-3, mix, and sample, prios (o caustic
NonConpesd Wase! i i
Lab scalé R —— iﬂm‘ﬁ ‘;; 43 | MNOH0.01 MNaNO, to NaOL/IM NaNO, f;qi;fié”ﬁi;ﬂi‘g }1;1;]“
241-T-111 | PNL-10712 | FY95 caustic = e Hekassraggl [ onimisht (323, | SWwery; mix 0.5 br 4t RT; — = — — 0427 gy splids. [Tl B R
leaghing decimta mination 5 Jar #659 1:1 - er.ifugﬁ; decant; and in slusry, Miz ik umuﬁ[lge- arnﬂ decanl, .
e s TR repeat with solids portion, at 100°C, cool, *
g Dy remaining solids at mieasure seltling,
BOMC (0.029 g solid centrifuge, and
TETALNS ). decant.
Add weater 1o sludge sample
Shudge Primarily 2C, with to get ~2.3 wit% solids; as o s
PN wasling secondary waste from well as mhibited warer Edu::'%;ﬁ:;%c:jﬂf;‘] d‘:dﬂn[;'lfl OH
241-T-L11 FYS3 and == fanthanum flnoride Core # 33 MaOHNaNG 1o 001 M. | — = — — — £ : BERg
11085 - B ; 2 MNaOH of 3.5M. Mix af 100°C for 5
caustic deconfamination waste Mix at 100°C for 1 e, e e e
leaching from the BiPOy process, Cool, centrifuge, and h : 5 "
decant.
THF waste from U-
extraction process at U
Plant; 1C which had
been FeCN scavenged,
deconiamination waste
wash solution from
equipment _ Mix 114441 £ wel
decomtamination efforts Mix 11.4.[}55 g wet s]uu.‘:lga sludge with 45 ml.
at T Plant 1[&06[13} dilute with 45.6 IITIL- water; with water (4,8-9 16 £
NaNO, solution). ITmlL of this sample, wash 3 dry). Retrieval 1 !
> —_— N Boipsed Wit ! times b}_ addmg SmL D_D? e, wash aduflmg 3'_"4 Add 4 mL J'.D M NaOH and 3.9 mL
; LAUR 96 _ aws_cale reddich. M_ NaQHA 01 M NaNO.; e mil tﬂ_fatm and (178 wa!ar to solids (18 mL se:nled_
241-TY=104 2830 FY93 caustic T Primary: TBP, — i for 0.3 hrat KT 4.3 wt %o Al =5 — by simple ml 001 M solids/ .7 ml centrifuged solids),
. leaching paste Secondary; 1C and centrifuge; decant; and wach NaOH/NaNOy, mix | mix5 hrat 100°C; cool; measure

FeCN-scavenged waste.”

Primary: TEP.
Secondary: 1C/FeCN-
scavenged wasts,
Tertiary:
decontaminaiion waste.
Chber; mexture of several
miscellaneous
wasies/high-level
REDOX waste,”

repeat with solids, Diry
solids ar 80°C to gel 0.0723
£ o 33.6 wl % insoluble
solids:

1 hrat 100°C, cool,
measure seftling,
centrifuge, decant
andd send soluds to
caustic leach 1.

sefthng; centrnfuge; and decant.
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Lab Stud Year of e Initial Al in Final Al in Al et @ _
Tank R aferﬂuéeg;} Samphing | Test type G;TEI W aste Sources Sample 1D NaOH Wash Procedure Uniraated Washed R e comments Caustic Leach #1 Procedure
Event i Solids solids i -
z Six oxidative leach tests
Add 0,01 M NaOF to 50 g R B L T T
sludge to 4 total volume of performed: 1) Add _'th Nmr.'ﬂ‘
250 mL. Mix for 1 I at to sludge suspended in 0.1M NaOH
RT Ce:[w.trim el s [ obtain 1:1 MnOyg to Cr
: £e stoichiometry. 2) Add solid
supernate. Add 0.01 M NaMnO. to dlud Al XA
NaOH to residual solids to a e Y e
i ) = MNaOH w obtam 1:1 MO, to Cr
SOWRT Group VIL total volume of 130 mi. e
Primary waste {ype is Mix for 1 brat RT. Halciamet gy arac slngci
EB, with secondary Centrifuge and discard j“spﬂ‘dm LAV NGRS st o
; 3 Contact sludge, suspendad in 3 M
Lab scale waste type being CW. supermnate. Add 001 M Nath e, witfiexgesntds. S5 Bublile
PNNL- caustic NaOH 1o residual solids 1o 42600 g Ae pas theciaahi il E}:aus anded in
241.17-108 : FY98 plus — Non-Complexed Waste.! | — total volume of 150 mL. - Allg dry — — P £ P
11908 i Mix for 1 hr at RT seilids {L1M NaOH, 6) Bubble Ar gas
leaching, Primary: EB. Secondary: Centrifuge and discard thniige giidge Suspemiﬂfj fix 441
OW Terti = NaOH. Samples were stirred at RT
"W Tertiary: mixture of supernate. Add 0.01M For D4 T then Test te BOOC e
several miscellaneous NaOH o resiiheal solids 1o Sl e i
s ; remainder of experiment. DI was
Wastes. total volume of 30 mlL, ; ;
Tratiater 2 mE, and dryat added to replenish evaporated
105°C to obtain dr water. Test samples taken at time 0
insalui:rl e solids w ;; cht hr, with intermittent samples taken
: i thronghout the remainder of tha
{03007 g). Transfer ~4.3 7 :
il peiriions ta:6 hottles fot experimen. Test sluries were
Firthec tastin centrifuged and supernate decanted
g after tests completed.

1 i !
performed: Each aliquot contained
nominally 7 g slurry and <0.5g

Compuosite of Transfer composite to 200 insoluble solids n &0 mL
seven 23 g mlL HEOPE centrifuge bottles polypropyiene boitles, Stock
samples from and contacted 4 times with solutions of oxidant, 10M NaOH,
three cores [222-8 | fresh (L01M NaOH at initial and DM were added as needed to
Lab sample 1T}, solution: solid ratioof 3;1 to 363 g (175 meel experimental conditions and
Fik i segment #|: Core | 4:1. After each conlact, v.'-t‘EE-‘_F ’ 30 mL total slarry volume. Initial
ot Tk Wikt 17 141: decant and discard itisatubl experimental conditions were: 1)
sattoe | PN - °i‘::s ¥ N AR SOV & L [SO6T002249, 1], | supemste. After final wash, | :::I‘“d: ¥ B - #.1M NaDH, 30°C. 2) 3IM NaOH,
& 14019 c Exi e NonCominlexed Wate,! | [$967002257,44], | prepared slurry by adding uém " R5°C. 3)0.1M NaOH, 30°C, 1 [Cr)f
feachi 2 g | [89eT002602, 5] final portion of 0.01M Al kief [WaMny,]. 4) 3M NaOH, 85°C,
1ng Core 145: MNaDH to washed solids. Lsc-li%l; - LO1 [Cr)f [NaMnCy,]. 51 0.2 to

[S96TO02870, 5],
{896T002907, 9].
Core 146:

[B96TO02950, 3A],

[596T003142, 9L

Three weighed aliquots of
well-stirred suspersion
removed and dried to
constant weight at 105°C,
47.9 g slurry remained.

(0,3M NaOH, 30°C, 3.85 [Cr)
[OMNOO]. 6) 30 NaOH, B37C, 2.56
[Crlf [ONOO]. Samples were taken
at 2. 4, 6, and 24 hr after initial
contact with Ieach solution.
Aliquots filtered throwgh (.2 um
filter and diluted wath 018 NaOH
prior to analysis.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in e ;
Tank Rﬁ;:;‘iﬁ;} Sampling | Test type Sgﬁgl“ Waste Sources Sample 1D NaOH Wash Procedure Untreated | Washed ﬁ,;;fg:lf;‘ﬂﬁ tmfwg commEnts Caustic Leach #1 Procedure
Event : Solids solids i ’
= Six oxidative leach lests
Add 0.01 M NaOH to 50 T
T rotet i performed: 1) Add solid NaMn0,
250 mL. Mix for 1 It at tosludge suspended in 0. 1M NaOH
RT Cﬁl-lfl'ifugﬁ 1 - to obtamn 11 MnQy, to Cr
o ;:rﬁatf: Add 001 M storchiometry. 23 Add solid
NEILJDH 5 -msi du al'm“ Sl NaMn(y to sludge suspended in 3M
e e e AR T NaOH 1o obtan 111 MnO, 1o Cr
SOWRT Group VI e i ' stoichiometry. 3) Contact sludge,
Primary waste type is M for L heat KT suspended in 0.1M NaCOH, with ©,
=t ype Centrifuge and discard ; e A
e EB, with secondary supernate. Add 0.01 M 43 Contact sludge, suspended in3 M
; waste type being CW. s Silinh 5 MNaOH, with excess O.. 5} Buhble
PNNL- e NatLivennanl it IS0 ug Ar gas through sludge suspended in
241-10-109 A FY¥oQ¥ plus — : ) i | — total velume of 150 ml. — Alfp dry — — — e 3 :

114908 Non-Comnpiexed Waste (1M NaOH. 6) Bubble Ar gas
oxidant i Mix for 1 hr at RT. solids, el e ded in 3M
leaching. — ‘ Centrifuge and discard ;Jrﬁ‘ﬁ -

. i MNaOH 1o residual solids to BN A ;
REDOX waste. : remamnder of experiment. D] was
total volume of 50 mL. :
Transfer 2 mL and dry at added to replenish evaporated
105°C 10 obtain dry water, Test samples taken at time 0
ins:alublc solids weight b, with ingermittent samples taken
(0.3163 g). Transfer ~7 mL throughout the remainder of the
[II'E;I'tiDI'E ID' 6 bottles Tor experiment. Test slurries were
Fotha tastin centrifuged and supernate decanted
ng after tests completed.
1
Rie-Corpiersd Wasts. Mix 2.038 g dry tark sludge with
Shurry of Eu]]]?r_‘f_, 1. Secondary: 5.306 g 0.1M NaOH, vsing 1.189 g
2038 g W, for leach procedure. Add 0.5 mlL
Lab scale :
1110 | pMLo3s? | Evos | camstic | PTPEt | pivary: 10 Secsndary: | — = L8gallg |_ = = = Al B L IRRRRE
Jeaching 536 CW, Tertiary: high-level sludge. heat for 1 b at 100°C; coal;
01M REI&ID;_X washl?: Other: centrifuge; decant; add 3mlL 5M
NaOH Y batait wa%temfrnnr'l- NaOH; stir & heat 5.5 hr at 100°C:
ijﬁ-S bui?d'mg.s cool; centrifege; and decant.
Neutralized 1C waste.
EE?&MS i'mh&tfw Add 2mL 0.1M NsOH to Dissolution of
[OCEES ; i : : e
Labyscale gyl sl iald 0:37g dry shudge, mis kBT | o o solids using nifric: |y 45 41, 3M NaOH/AM NaxCO; to
LT 10 PNL.10078 | Eyos ; for 1 lir, centrifuge, decant, | , acid dome after ; - ki
241-U- iL- caustic — the 222-8 building Core 14 il el emater-tor sl 2IE1 g Alfg | — 1% — Pl st solids, mix-at 100°C for 5 he,
leaching (waste has high Al : dry sludge cenfrifuge, and decant,

content),

Non-Complexed Waste.!

mix at BT for 0 5hr,
cenirifuge, and decant.

following second
leach.
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LabSmdy | Lok Sample il Aldn. | Foal A g sadetn| % -
Tank Refarance(s) Samphing | Test type e Waste Sources Sample 10 NaOH Wash Procedure Ll'mrﬁ:.atﬂd Was_lmd opaivag Bl enl commerts Caustie Leach #1 Procedure
Event Solids solids -
. Thorough wash using
fabosaale E:m:ial ::k:; Bam 0.01M NaOH to remove any ZT3000 ug Using 1Z.858 g shuirry (1.12 ¢
241110 PNNL-- FyaT P - Non-Compilexed Waste! | seven different water-soluble components. o Allg dry . . o sofids), add 10 mL 10M NaOH and
177 Jeachi 3 — g . Mg A sample was dried to sludge 5 mL water. Mix at 100°C for 85
g et s constant weight at 103°C for solids: lir. Cool, centrifuge, and decant.
) analysis.
Washed solids
As- Wash 3 times by mixing subdivided into A total of 8 samples were leached at
received timl. aliguots of CLO1M eight ~9.% g different {Tee hydroxide
sample Composite of 31 NaOH with sobids for 13 By KOH washed samples for | concenirabons (1 to 3 M NaOH)
colors: dry | samples. 93% from B- minutes, centrifuging at F;S'Dn' By Acid caustic leaching and temperatures (4, 60 and 80°C).
Group | PNNL- white 104, 4% from BX-112, ~1200G for 15 min, and "’6?1'1'“;1 Digestion: =085 Solution samples were obtained at
Bismuth E??'—'Ji" NiA crystals, and 3% from T-104. decanting supernate ;sl.-' : BE Supernatant = undissofved 0,1, 2,4, 8 and 24 hours, with
Phasphate W‘f‘P RPT 2006- - arey Solids pagsed through e between subseguent washes, | — A gd’ 4 B TTugml., | — solids). Washed obtained leachate filtered through 4
Sludge {1C tiﬁ-fi § T | 2009 pastes, 32 mm sieve, After each wash step, the i:lf:lasliﬂrl‘ Wash and centrifuged (.45 um syringe filter. After fmal
and 2C) } brownish | Additional 742,97 g DI centrifuged solids were gﬁs e Composile solids mixed with | samples removed, the slurries were
vellow added during stratified mn three lavers: Alf g <3.T5ugfml. 60 mL DI {10g removed from heat and allowed to
sludge. compositing. white dense Fayer; darker & solidsinET g coul to ambient temperature
vellow mniddle layer, and light slurry or 115w | (~22°C) Slurries were centrifnged
superhate. brown or tan top layer. unddissolved and half the leachate was decanted.
solids),
Composite of 41 samples
from 13 tanks. 7.1%
from BE-111), 11.6%
from BX-111, 5.9% Ramove a 318 ¢ alicoet of
from BY-104, 4% from o o el Atatal of 7 samples were leached at
105 . homogetized slurry and e : g
BY-105, 10.4% from & different free hydroxide
transfer to 200 ml. Add 1M ml I3 to ; :
BY-107, 24,94 from 3 ’ - 3 i G concentrations (1 o5 M NaOH)
BY-108, 114 from BY- eerinifuge botle (0.9 g diy By KOH | 1&TAm,  [wasted sl and. [0 alns sl 6e, 60, i
" Rt s water-insoluble solids/g : By Acid supernate, | subdivide into j " it
Group 2 109, 8.2% from BY-110, S CeniriRige ot Fusion: i gestion: 1% in in 1 007 C), Solution samples were
Bismuth PNNL- 2.4% from BY-112, 1% ) gE 112500 12 . . E obtained al 0, 1, 2,4, 8, and 24
N/A =12006G for 15 mih, Wash 3 Supernatant = | wash washed sanples for : :
Phesphate 179932 from T-108, 1.8% from i e m ugig. By s i ; hours, with obtained leachate
2006- —= == ; == times by mixing 45mL == 2 2030 ugiml.. selution, caustic leaching / : .
Salteake (WTP-RPT- | T-10%, 4% from TX-104, : : Acid ; : filtered through a (043 um syringe
2002 aliguots of (LO1M NaOH ; s Wash and 83.8% | (-] g nndissolved ; = i
{BY and T 1oy and 7.6% from TX-113. _ R : Digestion: ) & e filter. After final samples removed,
: ; with solids for 15 minutes Fs2is Composite 322 | remained | solids). Average
saltcake) Total of 1966 g sofids : : 122500 ; ; ] 2 the slurries were removed from heat
with an overhead mixer, ugfml. with Al i solids prior to e A
passed throngh 3.2 mm h i ugle. ; ; and allowed to cool to ambient
2l e ; centrifuge at ~12{0G for 15 solids. leaching = 149300 s , .
sieve. Additional 20736 A S ug/ temperature {~22°C). Slurries were
@ of water added, : £ & cenirifuged and half the leachate

Homogenized sample
seftled over the weekend
to allow separation of
settled solids for

sampling.

supernate between
subseguent washes.

was decanted.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in i ;
Lab Study : s Sample R . Al measured in % e
Tank Refarance(s) Sampling | Test tvpe e Waste Sources Sample 10 NaoOH Wash Procedurs Um:ﬁ:.atﬂd Waslm_ d Waski Solistion | resovers? COTINENITS Caustic Leach #1 Procedure
Event Solids solids
Wash prior to
caustic leach: Add 74.6 mL DT to sohds 1o obtain
1-100 Cenfrifuge shory slurry {13.2 g solids in 103.8 g
sc‘"i Ao sample and remove | slurry ) 14,1 wi®h undissolved solids.
ohifian 297500 supetnate 1o zet Mix and transfer ~7.1 g slurry 1o
;mﬂ' 15 samples from & tanks: | ,,, S IDs Composite sieved throuph 981 Wit Al LI‘- ~15 mL solids. thirteen 1 25 mlL high density
T 241-C-103 {14.06 g; ;:;i-lahle: 644D stainless stee] strainer and I tnitial : LE; %irm) Add ~45 ml polyethvlene bottles, each with ~1 g
. 3%, 241-B-109 (34.09 o : mixed at 29°C forone hir ; ! 00 M NaOH and nndissolved sohds. Leacinng was
Ciroup 3 ; leaching ; 114806, 9765, _ slurry there 325500 uglg | Supernate = 7
PUREX PINNL- N/A ; Dark and | g, 11%), 241-C-105 using overhead mixer to = & Giat s shake omvoriex performed at different free OH
i 3 al various = i 19798, 11303, were 311500 | (Acid 2035 ugiml.. T ¢ ;
Clacld 18054 006 T 10H VISCOUS (72.08 g, 149%), 231-B- 1506. 11507 homogemze. Wash 3 times e solide | D Wash mixer for 13 concentrations (1, 3, and SM), T
g (WTP-RPT- | .07 i k consisienc | 108 (537.3% g, 11%:), 241- 133001305 using approximaiely 17.4 ug-Alg solids 1868L). o minutes (60, &0, and 100°C), and NaNG
- e " 1 PR = - PR 1 B - & o K Jhdy W A, “ Pa 3
aste 20009 and . i 1124411245, and 2035 ug Water composite = ; ; : : : i
: 167} ¥ C-104 (5247 2. 10%), ; ml (LOTM NaOH, : Centrafuge for 30 concentrations (1 and 3 M.
Sludge [MaNOy] e 11356, 11366, i Aliml waslied 135 ug/ml. i s :
: 241-BY-109 259 14 g Centrifuge and decant ) min and remowve Additional D1 was added o bring
with 5 W 13043, 13044, T B adjuecus insoluble R . ;
Gdie 1% Added Water = 1O09R. and 19134, | SUpernate to composite ke el e supernate, Repeat | the total volume to 100 ml.
E:ﬂ | 438 ¢, i | wash collection, ' a0 with Al for a total of 3 samples were taken at times of 0, 1,
&;EUP E:I:% ' : washes, 2.4, 8, 14, and 48 hours, allowing
A% Fours cenfrifuging the the solids to seftle for 5 to 10
y last washed solids minuies and fillering through a 045
for only 20 um syringe filter prior to samphing.
minntes,
Wash prior to
"‘Cam”ft‘::’fj;i“i};m Add 68.5 mL DI o solids to obtain
L) Dry white 256500 ug'y sample and remove elurry {14:g ?mhdf‘ i “.ﬁ‘ﬁ £ s]_urr;.-,l
solids to ; 12wt undissolved solids: Mix
; powiders, Composaite sieved through i Fusion), supernate to ge TG . i
solution ) Fr % ; and transfer ~8 g slumry 1o thirteen
! aray ; stamless steel strainer and 343500 uglg 15 ml solids. i : ;
rato R 14 samples from 5 tanks: | ., BRET Y i 5 _ 125 ml high density polyethylens
i solids; and ; 222-5 [Ds mixed at 23°C for one fr [ amitial Acid : Add 45 mlL ; ; ;
caustic & 241-T1-105 (191 68g. ; ; : ph ’ Supernate = ; bottles, each with ~1 g undissolved
. lark tar- i 5 5 avalable: 19476, | using overhead mixer to slurry there Dhgest), i (01 M NaOH and ; S
Group 4 ’ leaching % 34%), 241-U0-201 (7504 7 i & 305 ug/mlL solids. Leaching was performed at
PNNL- ; like b ; 97029711, 16961, | homogenize. Wash 3 times | were 3200000 | Water 1 shake on vortes i :
REDOX 1805 NiA at various 2, 13%), 241-U-202 : : : : (41,29 it % i different free OH concentrations (1,
; 54 s ; sludge GRED, 13462, using between 10.2 and 14.2 | ug Al/g solids | washed : mixer for 15 mEaH ]
Cladding 2006- T, [OH], (18537 g, 329, 2411 : : ! Wash — i 3,and M), T (60, 80, and 100°C),
W {(WTP-RPT- || samples MR 19154, 6911, 6916, | mL (LOIM NaOH. and 505 ug insoluble : minntes, 5 :
aste 20000 and ; 20372424 g 4%, and : : : composite = L . and NaMNO, concentrabions {1 and 5
167} with o 13486, 15011, Centrifuge and decant Alfml. solds were : Centrafuge for 30 s :
Sludge [NaNO,] 241-10-204 (95059 g, * : = | 60.2 ng/mL ; = M. Additional DT was added to
: yellow s 191460, 13072, and | supermnate to composite aquects made up of H min and remove :
with 174%). Added Water = e ; (.13 with). bring the total volume to 100 mL.
i supertiate 15020, wash collgction. 2 samples | phase. ~32 Wit Al supernate. Repeat ] :
periodic : o4 . : Samples were taken at timesof 0, 1,
lnguid on washed = 67.5 ml. wash Solids had for atotal of 3 : )
sampling - collaction 99.6 wi%h of i 2.4 8, M4 and 48 hours, allowing
from 0 to samples ' f M. ce:r;h'i fuging the the sohids o settle for 3 1w 10
Ao it v s | IS0 lerin g 045
for only 201 YTnge PHDE.
minutes,
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in e, :
Lab Study : s Sample o . Al measured in % e
Tank Refarance(s) S%Emphng l'est type oo Waste Sources Sample 10 NaOH Wash Procedurs er:ﬁ:atcd Was_lmd Waski Solistion | resovers? commerts Caustie Leach #1 Procedure
vernlt Solids solids
1283 ¢ from 241-5-101,
397 g lrom 241-5-110,
213 g from 241-5-107, 2595 ug/ml. A totalof 13 samples were leached
Caushc aray and 78 g from 241-5X- i ; (3%} in atdifferent free OH concentrations
Hropeie ?;”;:%' N/A leachof | solids 103, Composite of 39 [‘:‘thﬁ ;}mg*‘H“f";t".:.“ s SR supernatant (1to 5 M NaOH), T (8, 90, and
RrE%IEX WTP-RPT- 2006. homogem | with different archuved : d dl - T i 'n Hge IRE250 nele *5‘..' % "L | and 704 vgiml. | — - 100°C ), and NaNOy; concentrations
15? 2008 zed vellow samples. Solids passed ﬁtw;;f‘:u;ﬁ“m ewﬂslﬁ (%) (0.02%) in (1 to 5 M NaNO,}. Solution
! sample supernate | through 1/8 inch ' : wash samples were obtamed af 1, 4,8, 24,
stamless steel sieve, with COnposiie. T2, and 170 hours,
~4 [, DT added to solids
to homogemze.
065.3 ¢ from 241-SX-
106, 2273 g from 241-
SY.103, 1517 g from Dl sygsln et
241.8X-105, 1315 g ij{:isif;‘;; »
from 241-5X-102, 762 g & Addd 100 ml 3M NaOH to washed
dark from 241-8-111, 551 g 75390 ug/ml W'ILE:EjS ﬂ'ﬂ" lid salids and allow leaching at -~ [00°C
ERINE. Caustic | brown from 241-U-108,534 g A A BT (38%) in 'ﬁ Hii‘%ﬁml_s" 15| for 8 hours. Solids were suspended
Group 6S- | 17368 A |lmeant | sebed | fmmee HE, g 0.01 MNaOH, centrifuge | 187000 ugg | SUPEMAtant | BAIM NAOH. My | Using s magmetle stk bar.. Aler. ¢
2006 homogeni | solids, from 241-5-106. ; and 1580 howes, removed shurry from heat and
WAkl (WL PR 2008 zed bright Composile of 28 Rl ekt Supleraty (%) og/ml (2% n 2 e oy = cocled to ambient temperatures
=7 sample, vellow different archived elteRt e preat Syhes: wash jltﬁ]fg‘ é: ::r;fﬁuge fovernight), Centrifuge slurry al
supernate. | samples. Solids passed composife =610 G for 15 min and remove

through /8 inch
stainless steal sieve to
remove large particles (-
57 ), Added DT te
make 1otal volume -3 L.

it and decant
supernate. ‘Kepeat
for atotal of 3
washes.

leachate.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s :
Tank Rﬁ;:;‘iﬁ;} Sampling | Test type | S3PL Wasts Sontoes Sample 1D NaOH Wash Procedure Unireated |  Washed ﬁﬁg&ﬁﬁ IS comments Caustic Leach #1 Pracedure
Event i Solids solids i -
Wash prior o
caustic leach: With
984 g gampla (12.]
gmnsoluble solwds),
centrifuge 15 min
and remove
supernate 1o gef
~15 ml solids.
Supernate = Add -5 ml.
222-8 sample D8 SHAdugal, 0.01M NaOH and
Comsasite o 33 samoles | oM 241-B-106 i shake for 15 min.
&zﬂlsz;nkz 91;3]:13%65 7417, 7424, and o Cenfrituge for 15
= 3 b 1
samples) from BX-109 ::ﬂl?‘; IE;:Efnm lﬁfgc:;gjg Wash 1 =896 ::lm :ﬁ;m&aw » Additional DT water was added to
and 8% (3 samples) from i ; Sini ngfml Al Pe Sie thinsamples (-84 g DI, A total of
Centrifuge | B_106. Total of 147916 é;é}né;?aﬁr lfﬂ' ug/g f“as‘;‘l“}m 3 10 samplee (~9.4 gelurry in125 mL
PNNI - dsohids @ from origmal samples ﬁg’*?‘ ﬁ';';;rjd ﬁQRT Wash two samples 3 times Eic;slj Wash 2 =128 :mu?ﬁs; i HOPE bottles with ~1 ¢ UDS) were
Group 7 181 ]g; N/A were dark | transferred o composite. m;,.,' 159331 45‘5'134: with 20 to 22 mL 0.01 M Wftf:r ' so/ml Al last waaﬁcfauh iae leached at different free OH
TEE Wasie (WTP-RPT- 2007 — brown-red | A totalof 779.7 g D1 ::;1';13.; ?qu‘ 7 54’ NaOH, Centrifuge and — e — for 65 minutes concenirabions (025, 1, and 3 M
Sludge 2009 with pale added during e 5 decant supemate between : Wash 3 1 MadH) and T ¢4, 60, and B0°C).
162) ellow sompositing. Tiis was ien s subsequent washes insoluble ifiltered) = stirliug uarl, T9M] Solution samples were oltaimed at
gllp-ﬂrnﬂtﬂ' ;aszgﬂpj rh:'ﬂﬁrgh a ' HTS’.%M‘ =540 : ) solics bt -4»{'1 3 ugfjml i oty 1 4.8 .a::d Eﬁ Iuiurs allowing the
‘ stainless steel strainerto 10116, 11540, Mk upof Al- exnirifuging an "C;TI'J‘{J];S b settie for ’~5 to 10 min
e o> Tk pisiea of 13092, 13445, ~97 wt%eof | " additional S min |~ aamll:rlmg
foreign materi al.'m 3473, 13515, the total Al Coiiibinad Lo remaove floating :
Sy 135186, IBSE?. Wt okt solils. Sample
- o ks e
' o AL <14} Tin lminggﬁﬂ
total Al :
of sample.
Therefore, an

additional 733 ¢
aliguot was washed
11 4 similar manner
as described above
to make up for the
loss,
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LabSmdy | Lok Sample il Aldn. | Foal A g sadetn| % -
Tank Rsfaancets) Sagpeﬁ?g l'est type o W aste Sources Sample 10 NaOH Wash Procedure Lrgi:fi.adfd \‘;’jﬁﬂid Wash Solution | recovery? comments Caustic Leach #1 Procedure
Composite of 3 samples
from 3 tanks. 43% from Samples were composiied BE3I0 ugle
; _ = 3 il
f;}li?j IB'I;J!!; 121 ID ¢EE ?mﬁgg.i}; and sisved through a 3mim 'LQTJ;?EJQ Caustic leach afler filtration to 13
&Di s | g ﬂﬂ; fm'm BY-104 mﬁ’ sieve, An additional ~960 g (Agi ::'l £ wi% undissolved solids., Slurry had
. Elay i DT was added during ; Superiate High-Solids slurry | an initial mass of 3.9 kg,
C.E" Ynit. | dry 2% from BY 106, T‘:f”" compositing, with the D!gﬁ”' iacid digest) = composition (After | undissolved solids concentration of
Filtration, | crystats, of 13588 ¢ from original oluti o d4 Thr Smi Woater 1430 . filtrati A | 230 d iriitial vol £31L
PN s sy Sairilas LB solution mixed 1hr Smin i 30 ugfm iltration using aci 30 g, and initial volume of 3.1 L.
Group 8 i N/A ; . ; before sub-sampling. Wash i (8.5 Wt AL digestion ) Dry Capstic was added to the tank prior
| 18120 : leaching pastes, composite, A total of S Iy inscluble : : EE o :
FeCN Waste CWTE-RET 2007- st wiar | ok ~960 & DI added durin twi samples 3 imes with — sl S Composite — galids = 30000 ug te beginning of heat and mix.
Sludge : T | 2009 ; X £ A £ 661091 mL 001 M wash (acid Allg, Supernate = | Heating of slurry from 26 to 60°C
170} of Group solids, and | compositing. This was made ap ol
2 apchived bmwr; i thmu. gha sieve NaDH. Centrifuge and O Wit Al digesty = 139 L1470 wg AlfmL. took 2.5 ho. Leaching was
4l I ) i - decant supemate between i i ug/mL (2.1 Dry selids= 853000 | performed at 60°C for 8 br in 3.7M
— Bl el e subsequent washes aml WAL widh) Al ug Al OH, with samples taken at times -
Aqueous | diatuglod i sheee e I.xrlllpgﬁjlﬂ ihe decanted it otos . e 1.5 Eu li'r f, 2 lfr 4 hr, & hr land
Sillowits | mufedal incompeate e st bigh
v I No f.ignjﬁcsm];t:implel tate). after wasﬁ.
was trapped in sieve.
Group 5
supernate had
23935 ug
AlmlL with
326504 ug
. Alfg wiashed
Emm'f of Group 3 solids contained solids ona
roup 3 and :
Only 33wt Al with <90 dry misss .
Group 6 it . . < The remaining congentrated sludge
mitial wit® Al inthe form of basis. Group From total sluity, : .
waste, 31.6 (=18 w4 undissolved solids) was
= caustic boehmite, The & supemnae 16 g was removed T ki )
wi® Group | PNNML- i o ; c ; combined with B4 mL of 9.5M
2 : MNiA leach aof ndividual tank waste had 7390 ug for analysis. with . es
3 Slury + 18007 007 cad il _ Ale with he inder Na(OH, stired and heated to ~100°C
168 wi% | (WIP-RPT- O o st g . 2 ' - - sl for 12 e, Water was added 1o
Gr i 2AN0G Group 5 compositions, and 1ETOM) ug centrifuged, The ;
roup 6 171} : ; g 0f account for evaporation. After
and & phivsical properties are Allg washed supemate {106 g) ; .
slurry + 51.6 \ : ; ! e leaching, the solution was cooled to
composite described i PNNL- golids ana was also removed : ;
wi% Group 17368 (WTP-RPT-157) s e ambient lemperature,
i 2 P .
supernatant Ak baMS Al.m
inifial solids
=312500
ugig. Alin
initial
supernate =
5246 ug/mlL.
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Table Al-1. S8Ts and DSTs Wash and Leach Information for Aluminum. Part 1. (38 sheets)
Year of Initial Al in Final Al in s :
Lab Study : s Sample R . Al measured in % e
Tank Refarance(s) Ss_rEmphng et tvpe e Waste Sources Sample 10 NaOH Wash Procedure Ll'mrﬁ:.atﬂd Was_lmd Wash Solistion | tecovers? commerts Caustie Leach #1 Procedure
venl Solids solids -
The group 3+6 composite
5 ) 5 was mixed and 3 624 g
: Mm : sample was fransferred to a
E‘] rl;:lur'; ";E d % lsiit[;eLL gmﬁ 20 mL bottle, centrifuged Four <21 g slurry samples were
Gl_wp ﬁ i djgsul-.re d sali dé for 15 min, and decanted, lramsferred to 125 ml bottles.
wasl;ep 316 Saition 5: diltad Wit 2] LJ Volume centrifuged solids These were caustic leached al
Wit l‘]I::ru'p PNNL- Eimup Elrj' e supff;'nati: ~1lt mL. Approximately 30 LO0°C with the following M free
SSica 17963 N/A Mt Rl b vt mL M NaOH was OH coreentrations: #1 = 3. 18M, #1
16.8 wtth (WTP-RFT- %%; m o permeate composition f}d'_:j.mvm Yl Tﬂa bii;d& e o - - : ;44]:1%;3 ?1,41::{5?{; A f: %
Group 6 172) * Leaching reparted in PNNL-17368 pditecsim b e
lurry + 51.6 Shudies (WTP-RPT-157). Group e, RO i Bt
fﬂt%-{]rﬂu g Pl Causrt'c decanted. This was Sample #3 was knocked over.
6 P Lca = Tcl:t- 1157 :g repeated for atotal of 3 Samples were laken al timesof 0, 1,
e washes, Afer baing 2.4, 8, and 24 hrs.
EA T AT: gigﬂp é ::mf” HELE washed, an additional 75.6
PR mL D was added to obtain
=] .4 g alurry.
440 mL Group 3 122,200 mg ; . i
composite (398 gat 28 8 Al Total, Imt'ﬂf:uﬁc lwﬁh;;l:w Tl
e wit UDS) mixed with 54,500 mg Al Solids DB SR Nl A
Austic 530 mL Group 4 Rt (g ctmaied undissolved solids and nitial
Mixture of PNNL- N/A leaching ite '-"TD 120 467 ?mp 104 g Al volume of 3.50 and final free
Group 3 and | 18048 007 fwashing | iﬁ@% {w'thgﬁaﬂS‘L == ﬁ Al 1fmn:| - = 'an 3‘9[? 3 hydroxide concentration of 3.3M:
Group 4 (WTP-RPT- EDUEII after cell e L £ Terob Leaching was performed at 100°C
: ! : simulant supernate added Group 4 undissolve
conposites 181} unit to dilute Blenden sl St d solids (heat up took 5.3 hours) for § hours
filtration, ¥ 4 X ; and cooled to ambient temperature

to 9wt UDS, Filtered
solids were subsequently
caustic leached.

over 12 howrs, Samples were taken
atlh 4, and § hours.

References: ' WHC-EP-0625, * PNNL-11636. *PNNL-13394 (NP = messurement not performed). * PNWD-3300 (WTP-RPT-076). * PNL-9%14.
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Mass (ng) Mazs (ug) Al Mans fug) Al
Lab Study ; - Wash of solids after Caustic lzach Mass (ug) Al removed during Ist leach | Al removed removed in ; Total mass Al
Tank Refirence(s) Casstic Leach #2 Procedure step during 2nd fival wazh in Lmlnlm (ug) Comments
t : Solids
leach slep solution
DSTs — — — — — — — — —
Add 10 mL of 0.01 M NaDH/0.01 M :f‘;ﬁ; Lgﬁ
Add 7.5 mL of 10M NaOH to NaNO? to remaining solids; mix (13 -
i & golids + 16.5 ml water; mix S hr | hr at RT; cenivifuge: decant; repeat for | . _ ; & ;
2H-AN-I4 PNNL-11636 at 100°C; cool: centrifuge: total of 3 wash steps. Afier 3rd wash, 156,816 (96%) 5606 (3% | 406 (0% 00 (0% ngﬁﬁf —
decant. remove two 0.2 g slurry samples ?5 4% ma515
bafore centrifuge & decant, ;
FECOVErY )
In shurry after
rintse: 100,075
ug Alg slurry.
Rinse |
g permeate:
PNWD-3206 Following leaching, rinse three times F‘r.?;i ""]'I: :f:?rfgf:gr“l’::fhliﬁﬂf‘f 7.900 ug SRR S
241-A¥-101 {WTP-RPT- — with 1200 g of (L.01M NaOH at 25°C :H : | Lty e 146%1.! — Al'mL. Rinse | °7 <dual ] ; —
043y and then dewater. Repeat, RSy o raels prnineet 2 petmeate: R PR
REE ug AlmlL. £Datlcale:
3990 ug
Al'mL. Rinse
3 permeate:
2.060ug
Alml.
1st caustic leach: 222.2 ug Al/mL leach
Wash #1: to solids, add [52.3 ml solution. #6.8 mL leach solution: Ind
of (.01 M NaOH/GOL M caustic leach: 5797 pg Alfm] leach
NalND., mix 0.3 hr at BT, solution. 8006 ml leach solution. 3rd
measure sefiling, and decant, caustic leach: 2343 ug Alfml leach
Wash #2 to solsds, add 152.7 ml 2% Alin 0.0604 ¢ Alfg solution, 1892 mL leach solution, 4th
001 M NaOHMDOL M NalNG2, . ; . ! 4% Al (0% dried residoe ity gaustic leach: 2580 ug AVmL leach
241-AZ-101 + 241- i Through caustic leach #5: 624 Al Canstic leach #6: 14% Al removed (8 . : dried sludge ( TR T ; o
AZ-102 PNNL-11580 mix Itlﬁ hrat RT, measure . e (719 dorraoted valti), &% vorentedvalin) c':rlrea_:Ted {Il‘ﬁ.“ 15 G riiiks — m]uﬂlﬂn, JSE:'I mL leach solution. Sth
settling. and decant. Wash #3: value) corrected el capstic leach: 2769 ug Al‘m[ leach
to solids, add 150.4 ml 0.01 M value) recovery) solution. 187.9 mL leach solution. 6th
NaOHO01 M NaNO2, mix (1.5 capstic leach: 8645 ug AlmL leach
hr at RT. sample slurry (amonnfs solution: 184.5 mL leach solution. Final
not recorded), measure settling, Wash Solution: 76.8% ug AlVmL leach
and decant, solution, 460,53 mL leach solution, Drjed
Kesidue: 30325 ug Alfg dried residue,
; . T8T64-PUSSS-
2 -AZ-102 086 — — - — — — — —
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Mass (ng) Mazs (ug) Al Mans fug) Al
Lab Study ; - e Wash of solids after Caunstic lzach Mass (ug) Al removed during Ist leach | Al removed removed in o Leach Total mass Al
Tank Reference(s) Cantial ook etr ¥ steps step during 2nd final wash e el (g Comments
leach slep solution e
Wagh
permeate #1:
4 21E+3ug
PINWII-3045 Followimg leaching, rinse twice with ;1;:? rln:hate ;};mim‘ P LOTE+5 ug
L 0.01M NaOH (1,390g and 1,400 g for | 1.04E+4ug Al'mL. Leach efficiency = B i Allg dry 120% Al
“AF-102 {(BMFL-RFPT- == Fingfat 21 for 8 hr at 85°C 50 3 LOIE+Sug | Wash | 1534 —
E}SB} each 1 and 2} for at 8370 and A Allg dry _f:rmeatf: 7. 80 p'js. 36, TECOVEry
then dewater. Repeal. : D—_ i Al in residue.
solids Z1RE+3ug
AlfmlL,
<[00
efficiency.
3 M NaOH leach of samples 5Y- [Siiple 10, Cons & a8 Phiss sk
102-5 and 8Y-102-6 {shurry o
: LT Addedl: [SO3TOO1I82, 286, 19506, 8,
weights of 1546 and 16.174 g, ;
44,77, [SD3TO01386, 286, 19561, SL,
e, Ads il UM 48.1) [SOITDOL3T6, 284, 19606, S, 25.8];
NaOH and 8.2 ml 1M to each. T ank #Pre NaOH Lesch/Post NaOH et e g Lo TR B ek
o T R T T : [SO3TOOI3TT, 284, 19607, 5, 45.9];
Heatat 85 £ 5°C for 8 hr. Cool | Leach/Oxidative Leach M % removal [SO3TO01375, 284, 19411, S, 13,02
i BT overmght. Centrifuge and | [NaCOH] e /Oxidative Leach T2 CS values for 6 4 Ay e
e [S03TO01406, 286, 18982, 5, 6.9)
decant supernate to 30 mL Oridative Leach M bottles range [SO3TO01381, 286, 15714, S, 9.0]:
PNWD-3512 | plastic vials, Add0.1M NaOH | [NaMnO,]u/ICrl: from 76 - 94% | ' onara01380, 286, 18509, S, 34.1]:
241-5Y-1032 {(WTP-RPT- at 3:1 volivol ratio to remaiming Tank#1/NoMo3Ea.l. — — no dala no dala Al removal (86, o ; L ety i
. i ) ; [SOATOOI374, 284, 18385, 5, 34.1]: [
L17) solhds, Mix, separate, anid I ank# 2/ No/MNo/3/8515, 88,76, Th, 94, SO3TO01379. 284, 185 o
: p ; s 18528, L, 135.5];
decant to same container as Tank#3/ Yes/Nof).25/25/1.1. 89 % remaoval [SO3TOO1385, 286, 19203, L, 142.8]:
mitial leachate spletion. T ank#4/ Y es/No. 258571 .1. for bottles #1-6, : enelipetashn e
Coii G ; N = et [SOATOOI3TS, 284, 19213, L, 171.4);
“ontinne washings until Tank#5/No/Yes). 25/25/1.1. respect ively ) S i
supernte was colorless. Filter | Tank#6/No/Yesi.25/85/1.1 (RGTHORA0, 98, 194, L, [,
Lo g filter) : et [SO3TO0I384, 286, 1909, L, 166.3],
e ' [SOFTO01404, 286, 19211, L, 168.6].
aad gaced il pligisy i Here; S = Solid, SL = Shirry, and T =
container W' 10 mL of 1M L M = : -
HNCh for ICP-AES. Liguid phase.
Add 3.5 gof 1 M NaOE/T M NaNO,
to 1.3 ml centrifuged solids; mix 0.3 ChRsE T
hr at RT; measure seftling; centrifuge: Mt 4 '?E 02 AL"I 3
Solids did not settle. Add4.1g | and decant. Add 3.3z 0,01 M 250 Al T tplenp bl £ AVE
3M NaOH to 1.1 mL cenmifuged | NaOE/LOL M NaNO; to sclids, mix AR5 ALF = found, ; ’ i dge; :
E= ! i £ e L e ond, 43350 ug Alfml 1615 ug concentration Summation
241-8Y-103 FNL-10712 solids; mux 3 I at 100°C; coalt 0.5 he at KT: measure settling: 15300 ug et . 3 —
S y measured, Al/mL of 83,000 method: 3,84F-
measure settling: centrifuge; and | centrifuge; and decant, Add 3.5g 0.01 AlfmlL measured ngig: 10% Al 02 2 Al
decant, M NaGQH/0.01 M NaNO; te solids; megsured, : UE/Es =iy h‘ﬁg _52% @
mik 0.3 hr-at RT; sample slurry; 1T TesITie. :emv;}'

measure sefiling: centrifuge; and
decant,
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Mass (ng) Mazs (ug) Al Mans fug) Al
Lab Study ; - Wash of solids after Caunstic lzach Mass (ug) Al removed during Ist leach | Al removed removed in : =i Total mass Al
Tank Refirence(s) Caustic Leach #2 Procedure step during 2nd fival wazh m Leached (ug) Comments
HICES : Solids
leach slep solution
Total wit® Al =
Add NaOH to get ~8 with solids | Add inhibited water. Mix at RT for Uncorested | Uncomrecteds | 71 1041 % Al
241.8Y.103 PNNL-11089 and a final NaOH of 28M. Mix | 0.5 ln (target 8 wi'e solids). uncorrected! corrected recovery = corrected Al | corrected Al a0%: c'em
- = - at 10°C for 5 hr. Coal, Centrifuge, decant, and repeat twice AR/TE% Al [ECOVErY = | recovery = LER o o
. ; undissolved Al
centrifuge, and decant. More, 2511 %. 1%, ; -
inTesidue =
10%.
55Ts = = = — = — — — —
LTI At 60°C: 1M NaOH removed 429 Al
- ¢ {Fe normalized =43% Alj; 3M NaOH
from heating block and cool to ol 512 -
RT; centrifuge 13 min; decant; semeapdal bALLe nonmalipnd =
241-RB-101 PMNL-1226 wa;h solitle 3 thnss wi%h 10 mi_- 519 ATp AL 10PC: 1 M NaOH — — — — -
0.01 M NaOH/NaNO,; dry at removed 40% Al {Fe normalized =
L0550 2 49% Aly; 3M NaOH removed 50% Al
) : {Fe normalized =43% Al).
1021013 ug
Add 18,2 mL mlabited water to solida Allg; 332764 | Direct analysis:
V& 1 2
Add 232 ml of IIM NaOH 10 | 115 11 cottied solids? 3.7 L 97.79 ug ug Al(374 % | 24763 g Alg
solids and ~68.1 ml water to pet ; e e ; : : ; H
1 %1% solids and final NaOI centrituged solids); mx 0.5 hr at BTy Alfml 15450z Al removed: sludge;
= LADUR 96- X : 3 measure settling; centrifuge: decant. 52T ug Al/mL; T3.62 ug Al (D.5% Al BOA5 1T ug AlimL; BOE.S 635 [Table Summation
241-B-104 of =3M:; 11.2 mL setled solids/ R : . , ; ; —
2839 AT catirifurpiaoiie mies Repeat 2 times with solids portion, removed), Al (364% ug Al {5.7% S.17 Al method: 2.53E-
) Pl E‘ : sampling slurry (0,64 mL) before Al Al removed). removed 3 g Alfg sladge.
hr at 100" C; cool; measure ; . . ;
seitling; centrifuge; and decant meszsuring seftling in wash #3. Dy removed). during sludge a7.7% Al
! ’ ) solids at 1055, washfeaustic recovery.
leach).
Add 43,1 mL water and 8.9 mL Summation:
LOM NaiOH to get <1 wit®h salids | Wash 3 imes: Whth soluds, add 13,22 494 g T45E-3 g Allg;
& ~3M NaOH. Mix 5 hroat mL mhibited water; mix 0.5 br at RT; AlmE., 55ug AlYml, | 7304117 ug Direct: 7.29E-3
UL B-106 LAUR 97- L0 ; cool; measure settling; measure seftling; cenirituge; decant. T4 9 ug AVmL, 1942699 ug A1 (74% | 295807 ug | 21588 ug Al Allg, 365200 | gAVg 102.1% |
i centrifuge; decant. Supernate; Sample shory (0.6 £) after 3rd mox, Al removed). Al (11.3% {0.8% Al ng Al{13.9% Al mass
50 88 mL with 3.26 M free OH, | Dry solids at 105°C after 31d decant to Al removed ). Al removed). recovery; 26253
9,58 ml seitled solids, & 4.11 obtain (1.5 g solids. remaved), ug Al 56% Al
mL centrifuged solids. removed.
ACID LEACH: Add 3 ml. M Al in caustic Leached
HNG, & 0.2 mL 10M HF to leach was shidge had
241-B-110 FINL-9387 solids: mex 1 e at 100°C; =3 — lessthanor | — greater than or | — —
analyze solution - all selids equal 1o equal o 47%
dissalvad, 26%. Al
Total of 18-
ﬁf& H;%IHH%:;:E;]:H‘;EHL of Wash 5 times with waler for 0.5 hr at Ifﬁ;f: "
241-B-110 Internal Letter oy e S BT (12mL; 13 mL; 13 mL; 13 mL; duri
SRR 0404238 using a magnetic SUner, [or S| 19 mL). Settle solids and decant | aring - - - -
i at 100°C. Cool, then settle-and liquid ﬂ&mn'bsmﬁm i caustic leach
decant liguid. qQuap ) ’ and final
wash steps.
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Mass (ng) Mazs (ug) Al Mass {ug) Al
Tank Lab Study e S e ke Wash of solids after Caustic leach Mass (ug) Al removed during Ist leach | Al removed removed in in I 1;&1 Total mass Al Coriricts
Referenca(s) steps step during 2nd final wash Solids gy
leach slep solution
Solids did not settle. Add 5 g0.01 M Direct analysis:
NaOHD.01 M NaNO, to 5.2 mL 3E-03 ¢ Alfg
Add 144 g of M NaOH tn 3.2 centrifuged solids; mix 5 hr at BT, Remaining 99% Al Measured sludge:
T41-B-111 PNL-10712 ml centrifuged solics; mix 3hr | measure settling:; centrifuge; decant; 99% Al removed (1% Al found, 1 7.85 1% Al(l6 removed concentration Summation
at 1{0"C; cool; measure gettling; | and repeat, Add 4.9 g 001 M ug AlfmL}. ug Al'ml. (measured 8.5 | of 18000 ug method: 4, 11E-
cenlriluge; and decant. NWaOHO0E M NalNO: 1o solids; mix 3 detected). ug Almly. Alfg, 03 & Alfg
hr at BT; sample shorry; measure sludge; 137%
seffling; centrifuge; ind decant, Al recovered.
Add NaOH to get <8 wih solids | Add inhibated water. Mix at RT for E?ﬂ,?f:ﬁ‘;‘%
and a final NaOH of 43M. Mix | 0.5 hr (target B wit% solids). 1% Al P
A = . = _
2Bk 1 FNNL-T108Y at 100°C for 3 hr. Cool, Cenlrifige, decant, and repeat twice LAl remioved: removed, ’?%Iﬂ;gf;tfl
centrifuge, and decant, Tore, R
undissolved,
Core 26
composite:
direct analysis
measured §.2E-
3 g Alfg dry
Dry cores: Add SmbL of 1M :ﬂﬁf;tm
00 o solids, mix at 106G°0 \
K0t solela, iy 3 | Core 26; 0- Core 26: $2- | showed 7.65-3
tor 5 hr, centrifuge, decant. Add
: ; . , 1% Al 845 Al to 7.7E-3 g Al
Sml 1M KOO to solids, mix at | Add 5 mL water to solids, mix at RT c . : ;
T , ' e R : : : ore 26: 16% Al dissolved. Core 27: | dissolved. dissolved. g dry sludge.
241-B-211 PNL-10078 100°C for 5hr, centrifuge, for 0.5 br, centrfoge, decant; dev at 3 2 -
} 3 k 3R-30% Al dissolved, Core 27: Core 27: 55- | Core 27
decant. Wet care 26: Add Iml | 80°C. _,‘.'% Al __"‘u‘_-i% Al o
IM K200 1o solids, mix at 2 AN composite:
R Y : dizzolved. dissolved. direct analysis
100°C for 3 hr, centrifuge, . 5
decant and repeat. measured 6.35-
' 3 g Allg dry
shidge;
suTnnaton
showed 4.0E-3
g Al g dry
shedge.
Add 2.5mL 3M NaOH tosolids, | Wash 3 times by adding 11,5 mL 9;’;‘1‘“":"?’“3’
mix-at 100°C for 3 hr, cool, inhibited water to solids and mix at 119.ug 3874 ug Alg prahiiey BALE
241 B30 LAUR 93- measare setling, centrifuge, RT for 0.3 hry measure settling, 102 ug AlfmL (5.24% Al temoved) AlmmL f:ﬁ%ﬁflmj‘ shudge g:ig;;ﬁm_
i 2070 decant (Vol, settled solids centrifuge and decant. For wash #3, g P ’ 15.47% Al mmmed {80.92% Al 5 4E.3 M;'
~6.5mL; Vol centrifuged solids | sample slurey (0.9mL ) after mix removed). X remaining . =1 iy

. 4.6mL).

phase. Dry solids at B0°C.

sludge (92.14%
Al recovery).
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. : Mraelng) M L Mass {ug) Al
Tank Lab -Stucl? T i s Wash of solids after Caustic leach Mass (g Al removed during 1st leach | Al 1':=:mmrad ri.?mwed 1} in Leached Total mass Al Coriricts
Reference(s) steps step during 2nd final wash i gy
: Solids
leach slep solution
Concentration
Add 155.2 mL water & 675 mL W s B A _ il mmallsollds:
LOM NaOH to achieve 1T wi% PNt AT s Tor A AR 3653 ug 1166 Summation =
solids & ~3M MaOH, Mix 5 by BT messirs settiing: ce;11ri fu .;.- an; AlVmL, Al.'-'mL B 4542526 ug 233E-1 g Alg,
& ; LAUR 97- at 100°C; cool; measure settling; T & ¥ 28, : 17082 ug Al/ml., 1136294 .6 ug Al 7760433 ug ! Alfe, 388204 Direct analysis
241-BX-103 decant. Subsample (0.61 g after mix i 247169 ug Al i : e
2889 cenirifuge; and decant, i = {93.12% Al removed). Al (6H.36%: ug Al{0.32% =2.1E-1 g Al/g.
; L ] of wagh #3. Dry selids at 105°C. (0,29 Al gy 3
Supernate; 21244 ml. with 3.17 (1855 lids & 212,44 m. Al ed Al remaimng). | 110915 Al
M free OH ', 5.2 mL settled gu g[‘:? iy removed ). LR W35S TECOVELY.
solids, 4 ml cenirifuged solids i : 12202527 ug
Al
[Hrect analvsis:
3 ml aH, mis . O03E-01 ¢
;"If ;?m,.ﬁé‘ “;;?d g:;jsi_:_emn Wash 3 fimes by adding 50.5 mL :IE;EEPI g Allg
asithin n:::a:njrltfu eland ssant imhibited weater 1o 2olids and mix at Found in retrieval wash prior to leach: 23800 ug A4 v &l qllmgm-ﬂtiﬁn
_ ; LAUR 95- D B | BT for 0.5 hr, measore settling, 255 ug/mL {1.64 %); Residual =35 mg | AlmL it 34632ug Alfg |
£
241-BX-105 ; Volume settled solids <1 mL; a ) , A : (2.09% Al i method: 3.41E-
2070 ; e centrifuge, and decant. For wash #3. Alfg sludge (0.044%). Erom Legch #1 (35.21% Al . shidge.
Volume centrifuged solids <1 < ; removed ). Ul g Alfg
mL. 47.16 mL Liewid from sample slurry {03 ml) after mix 45500 ug Al'mL {61.02% Al removed). | removed). aludee:
g g phuse. Dry solids at 80°C (0.0352 g). £e:
decant, 111.71% Al
reCovery.
Add 109 g (.01 M NaOHAOO1T M
NaMNO; to 4.0 mL centrfoged solids; P
mix 005 hr at RT: measure seirling; 4 EE"" ,ugm ':T:S
AHA 1056 563 MNsOH 56 | SoicivEe, and decant. Add 110 . ahidgs RENR
e cenirit'u e i in_ 001 M NaOHA01 M NaNO, o 11% Al 1% AL 272 1 41000 ug Allg, Summ,atmn
241-BX-107 FNL-10712 £ ) ' .| solids; mix 0.5 hr-at BT measure 499 Al 7225 ug Al'ml. 2720 ug i UL ;
at 1007 cool; measure seitling; : AlmlL. method: 2.83E-
T S settling; centrifuge; and decant. Add AlVmL. residue. 02 & Al
i : 11.7 g 0.01 M NaDH/0.01 M NaNO, o
to solids; mix 5 br at BT sampls reou%rf;l e
slurry; measure setiling; centrifuge: ¥
amd decant,
Total witth Al
=13.5; Tolal %
Add NaOH to get ~8 witdh solids | Add inkibited water. Mix at RT for 1l| ;i’f’] :{!ﬂm Ej;j:ie e 21: EEE“ET =
ALY 107 PNNL-11080 and a final NaOH of 3.6M. Mix | (L5 hr (target £ wtS solids). 45% Aluncorrected; 75% Al corrected | 0 .. | | A i e
-BX- I . EnL y =5 Al 5 Al undissolved
at 100°C for 5 hr. Cool, Centrifuge, decant, and repeat two value. ) B &
i corrected corrected residue =32%
centrifuge, and decant. more times.
value: value. (31%
corrected
valuel,
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) : Mass (g} Mass {ug) Al Mans fug) Al
Tank Lab -Stucl? Ciista T cacti s Brnaediiny Wash of solids after Caunstic lzach Mass (ug) Al removed during 1st leach | Al rf:mwad ri.?m{:uv!ad in in Leached Total mass Al AL
Reference(s) steps step during 2nd final wash Solids gy
leach slep solution
Adid 11 mil. 10M NaOH and Add 7.1 mL inhibited water to solids Drect analysis:
s g . {3.5 mL settled solids/1.6 mL ; .| L11E-3 g Allg
-23ml water to solids to get 1 i : 5 17423 ug 20875 ug Alfg:
. ; centrifuged solids): mix 4.5 hr at RT: 1387 ug sludge:
wi% solids and final NaOH of 7 ; : o AlmL; T031 ug Al ,
LAUR 96- g measurs seftling; cenirifupe; decant. 148413 ug Al/mL; 105044 ugz Al: : Alfml; 3701 Summation
241-BX-109 s ~3M (6.2 mL seftled solids: 1.5 S G ; 560.55 ug 27% Al i —
2839 ; : : Repeal 2 times with solids portion, T4.7% Al _ ug Al L.O% £ method: 1.38E-
mL centrifuged solids), Mix 5 Al 21 6% solids; 979% Al :
PR sampling slurry (0.7 ml) before Al 3 g Alfg sludge,
hr &t 100°C: eool; measure ol ety Al rernoved.
ety ; i measuring seftling in wash #3. Diry S0.6% Al
settling; centrifuges; and decant. \
soluds at 105°C, PECOVELY,
After leach test, remove vessel For 6°C studies: ¥5% Al remaval at
from heating block and 1 M NaOH (949 Fe normalized),
ccnt.'lfuge.ﬂ it Rel?lzu:e o 001 Al L'E-Imcwai at 3M NaOH (90%, Bt G500 atidise: 09% Alssaioval at 1
heating block & transfer solution | Fe normalized). M NaOH (99% Fe normalized). 007
241-BX-110 PNNL-12{r16 | to clean bottle, Wash solids 3 Al 1'n:m:w;I all 1M NaOH (98 '-‘:%{’Fe — = == = =
timeg with 15 ml. D01 M For BD°C studies: 98% Al remowal at Aoimalized) > '
NaOH, stirrmg 30 min 1 M NaOH (97% Pe normalized), :
{mitnmmm}, centrifuge, and 97% Al removal at 3M NaOH (96%
decant. Dryat 105°C, Fe normahized).
After leach test, leachate For 60°C studies: 62% Alremoval at
solution ransferred from settled | 1 M NaOH {645 Fe normalized),
solids, Setlled solids centrifuged | 68% Al ralmm'ai at AW NaOH (75% For 100°C studics: 51% Al removal at
& supemnate decanted & Fe normalized). TM NaOH (57% Fe normalized), 59%
241-BX-112 PNNL-12026 combined w leachate solubion. Al rt:lmmfal at IM NaOH (59% F’;_ ) - — — — —
Wash solids 3 times with 15 mL | For 80°C studies: 54% Al removal at R ) Bk
0.01 M NaOH strning 30 min 1 M NaOH (59% Fenormalized), ]
{mirmam}, centrifuge, and 63% Al removal at 3M NaOH (9%
decant, Dry al 1057C. Fenormalized).
Add 103 ml 10 M NaOH and | Wash 3 times by adding 24 mL 0.01 2?1?&?:;1%?':
v:atf:r foa r_m:tl \Dtur_nf: of 3_“. mL | M NaOH/NaNQ, to solids, mix at RT 1.75E+4 ug 98 % ramoved by lsaching Fimes with
{2 wite solids) to solids, mix at for 0.5 hr, measure setthng, Al ug 46ug 14900 ug Al'g sludge; castic.and washing 3 fimes with 0:01 M
00° : " : : 5 " ;326 : : ¢ e :
241BY-104 SN e | 19 C farhlnconlmeasrs | ceniribige and docant; Sample 04| 10B5mp Al ZE0TAg ALASE | AlbukoAR52 | oo tusias | A 11 | Bitse NaOH/NaNO; solution. Initial Wash
settling, centrifuge, and decant mL sharry after mix of wash 3, Dy Al ug Al 1% AL 0% Al e AL 2% Al 1 BRE+4 1 Solution: 2475 ng AVml: 453475 ug Al
{313 mL decanted liguid, 1.0 solids at 103°C and get D768 2 3oluls AL I i ' A.l.“ Slud E, G5, s e s B
mL mterstitial liguid, 3.3M OH {adjusted for slurry removed from .g‘ 2E3 7 '
\ wash 3 step) Mass Recovery:
it : 3% Al
Add 343 mLof 0.01 M NaOH/D.01
Add 4685 mL 10 M NaOH and M Nalk flu temaining solils, mix
,.I o water to solids to total volume of (Rt he AT praviey sethy; deand dud " i ST ug Al | 6290 ug Al 39330 ug Al 13?1?4 el
M1-BY-108 PNNL-116436 ~170 mL: mix 5 hr at 100°C: [ﬂ)l’;"ﬂ..! for total of 3 wasl.'_lr steps. .lftﬁer 40222 ug Al {(30% Al (374% Al), (5% Al), (29% Al). {1 _6‘% .ﬁ.LI —
3" wash, remove two 0.2 g slmTy recovery ).

cool: gravity settle; decant.

samples before gravily settle &
decant.
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: : : . Ml PSS L) ﬁl Mass {ug) Al ;
Tank Lab -Stur_l?* Castle Loach % Procediirs Wash of solids after Caunstic lzach Mass (ug) Al removed during 1st leach | Al rf:.mwad ri.?m{:uv!ad in i L anched Total mass Al AL
— Reference(s) steps step during 2nd final wash Solids i)
leach slep solution e
1753834 ug Al;
Summation:
439E+4 ug
Alfg sludge.
Add 13 ml 10 M NaOH and
et s total vohtma ot A3 il Wash 3 times by adding 9 mL 0.01 M 33TE+ ug
: ; : : NaOHMaMNOy, to solids, mix at BT for Alfg sludpe.
(L1t salide, Todnlids, mis 0.5 hr, measure settling, centrifuge g IbHug 13850 ug Mass Recovery:
241.BY-110 PNNL-11278 altt;;m{;o“iaihr‘ C?E;ar;:amit and decant. Sample 0.4 mL slurry iEIMLB By T i S ‘WTIIT:,?;M AlmL; 177 ug | Al/mL; 739 1304 Al Total
SEVING, COMITHUEE, ald eCanl | o fer mix of wash 3. Dry solids at ' CEAL S| AL 0% AL ug AL 46 Al | of 96% Al
L?E';}’;r[‘ﬁ‘?‘ﬁ';?’l'.mu EQEI-SMLSH 105°C = 0,548 ¢ solids {adjusted for Ak removed by
: Llelles slurry removed from wash 3 steph leaching 2 times
& with canstic and
washing 3 times
with .01 M
NaOH/MNaNO,
solution
#]=T45 ug Masi .
AL, #1=139345 ug ;fl"_“’g:g i
12344 ug Alfg, 373831 #1:99% Mf
Al #2=335 | ugAl #5':1 18% Al:
Remove reaction vessel and At time of 72hr: #1=6273 ug Al/mL, ug Abml, #2=180464 ug #4:1 ]?é: M'
allow tocool ioRT, centrifuge At time of Shr: #1=53185 ug AlimL; 115419 ug Al; #1=5400 ug Alfml., LI5S ug Alfg, 530202 Su;]mal;t;:;l '
241.C-102 PNNL-12026 | 13 munutes, decant bgmd, wash | #2=8524 ug Alfml; #3=12030 ug L1565%4 ug Al #3=16260 ug AlmL, Al #3=2066 | ug AL thodi @ Al | —
solids 3 times with 10mL 001 M | Alml; #4=24160 ug Al/mL GI5TE0 ug Al #4=305620 ug Alfml., ug Alfml., #I=26042 ug r"élﬂl}nvﬂgi B p
NaOF/NaNO,, dey at 103°C, 532788 ug AL HI393 ug Allg, 36321 ug b +y
AL #4=3356 | AL #4=17600 | 008
ug AUmL, | ug Alig, 34949 | FOTEL
101026 ug | ug Al #3:9'5" arLH?d .
M, #=05.
Add s g 001 M NaOHD 01 M
NalNO; to 7.0 mL centrifuped solids: P e
mix (03 hr at RT; measure seltling, I !IF -n‘l 5 .ﬁ']g
AGQ798 g IMNaOH 0 64 | STEIBS: St docar, AL 508 g 9% Alfound, | MOSWEd 1 gjugge;
, : mL centrifuged solids: mix Shr | o, A S 16% Al found, 25500 ug AlfmL i 4305 ug OIEENIalion | o mmaticn
241-C-103 PNL-16712 e . solids; mix (L5 b al BRT; measure 30600 ug of 105,00 g e
at HK.J C'; cool; measure setthng; settling: centrifuge: and decant. Add measured. AVmL AlYmL Allg, 52% Al method: 1.58E-
Ceniritoge, kil vostnl 6.5 £ 0.01 M NaOH/D.01 M NaNO, to measured, | measured: in resiclue. fﬁg‘i‘_”ﬁ -
solids; mux 5 hr at RT: sample slurry; Al 1'ec|_:ruer}'.

measire settling: centrifuge; and
decant,
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Lab Stud Wash of solids after Caustic leach | M Al d during 15t leach Almamug:d mﬁm Mass {ug) AL | 30041 mass Al
Study : =2 Fash of solids after Caustic ass (ug) Al remove ng 15t leac [Emav remao in - = Total mass 4
Tank Refirence(s) Caustic Leach #2 Procedure oteps step during 2uel fival wazh mSL:deI:bd (ug) Comments
leach slep solution o
Total wif Al
= 14; Total %
Add NaOH to get ~8 wtg solids | Add inhibited water. Mix at RT for Uncorrected! | Uncorrected! ﬂ ;;_m““'e‘j =
241-C-103 PNNL-11089 and g f n]al NaOHof 1.0M. Mix | 0.5 h1_ Ua:gﬁ_: B wt% solids). : Ul_lCDHEC‘L‘EdJDDITECTEIﬂ Tecovery = corrected corrected Undissolved - -
at 100°C for 3hr. Cool, Centrifuge, decant, and repeat twice 16/48% Al recovery = recovery =9/ et
centrifuge, and decant. mieTre. 23729%: Al 3% AL
{uneorrectedic
orrectad) =
32/26% Al
241.0-103 e | = = = = = = = =
54. :
L. 10M NSO 1 ol 0 et d 20290466 ug
; . Wash 3 times by adding 453 mL j : Al Summation
=1 wi% solids & -3M NaOH. b ; R 286 ug =
Mix 5 hr at 100°C: cook: inhibited watel o solids, Hmixing for . AlmL 17,16 ug 5000 ug Al/g, method; 5,‘3_*5E—
410104 LALR 97- lihg: i an 0.5 b at RT; measure seliling; B84 ug Alfml, 221132.5 ug Al Gfr‘?ﬂl,]f:: AlmL, 8548 ug Al 2g Alfg; Direct |
' 2889 Measire Selling: cetleiluge: and | ooiifuee; and decant. Sampleslurry | (75.5% Al 0L 0 UR | 39949 08 g Ue ¢ analysis: 6.32E-
decant, Supernate: 211.3 mL (6.5 =) alter 3% mix cvele. Dy selids Al (200.8% AL (0.8% Al) {2.9% Al} 3 o Allee 110
with 3.16 M free OH, 13.80 mL | * -i{ﬁ%(: ok ORI Al}. FRT LA ;i‘—?- et
settled solids, and 7.12 mL RO el
i : rECOVEry.
centrifuged solids,
Transfer most of filtered solids from
leach back into HOPE bottle using
gpatula and 0.01 M NaOH. Total Mean fram
slurry volume made to -~ 10 mL usng Hirect = 2065 EOH Fusion
additional G01M NaOH (toral slumy = M“_- analysis = From origingl
wt ~123 g). Heat & stir at 85°C for 21 ﬁ%j‘ushgb:] v 32600 ug Al'e | sample. assume | Solubilty versus temperature study done,
ENWI-307 hr. Filter hot, vielding 9245 g Direct = 43900 ug Alg; Adjusted due ¢ (JJ a3 i dry solids; 127,802 ug Al; | with temperatures of 30°C for 18 hr,
e : 5 iz & £ i 0 0.23% loss . - S L L .
41104 ANFLRPT. | waghmg sorlution ared 3_3,35 & wel to 0.06% loss from evaporation = o fs Mg ar ﬁpm_ with 34_.25{[! ug qnuneasad to 40°C and Ele_:ld fm_ 24 hr, then
01 } solids. Repeat wash of wet solids, 45,873 ug Alfg: Amount = 453.3915 ag évaporation = MNa,0), Fusion | Alremaming 1n | inereased to 30°C and stirred for 21 hours.
heating at B5°C for 22.5 hr. Yield Al 2060 1 Alfe: analysis = leached solids. | Samples taken after each time, Used {11M
88.31 g washing liquid and 33.02 ¢ Amu:rungt T & | 35900 ug Abfg | 95% Al NaOH fo fluidize sample.
wel solids. Analyie composite of two 172 430 :1 Al dry solids; removed.
wash solutions. Filtered solids HHSSINE AL | Amount =
evaporated at B0°C, then dried 200475 ug Al
avernight at 1057°C to yield 7.6051 g
dried leached solids.
WLl Final shurry
Wash twice nsing 140522 g and Caunstic leach permeate: | 5600 ug <1035 Al sammle: 3 gﬂ' 0
PNWD-3024 1512:18 g O.00M NaOH for B hrs at AVmL (4. 35+Tug Al) Capstic leach removed. fig ,-E[;ﬂﬂ_ i aRen Al
241-C-104 {BNFL-RPT- | — 83"C (0.9 and 0.3M NaOH permeate #1: 7770 wg Al/mL (1.2E+7 — {7‘ TE4fiu i —
03 concentralions). De-water by ug Al Permeate #2: 2650 ug AlfmL Wash #2: AI- Y 6 B%E Al el
filtration. {3.8E+6 ug Al). 90.8% Alremoved. <[LO0D6% Al el
i residue.
removid
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) ; ; . Mass (ng) Mass (ug) _ﬂl Mass {ug) Al .
Tank Labh Study P isaT Al Penasdies Wash of solids after Caustic leach Mass (g Al removed during 1st leach | Al 1':=:movad ri.?mwed n in Tizached Total mass Al Coriricts
Reference(s) steps step during 2nd final wash Solids fug)
leach slep solution
% based on
residue: 1}
28.73% Al 2
39.73% Al 3)
O0.23% Al %
based on
Afrer nuxing, the samples were . -
centrifuged %:ur 15-20 Eu‘n at 2500 Rinse: 1)17.3 "&E*f;ﬁ'fr_:ghﬂ;g- {—‘;;—'-2—";;"%%. 5
241-0-104 URNL T™- rpm. The wet shudge was rinsed three Leachater [)44] ug Alfg; 2) 35% ug - ug Alg ) ;T lDﬁDD ﬁg ' 19-;2,4% ;M: 5}
13500 times with mbubited water (0.01 M Alle: 3) 24dliug Alfg 165 ug Alg; ,;;l-fg' 3) 3920 83-1 6% i‘at1 %
godium hydroxide and 0.01 M sodim 3834 ug Allg i ;‘!l;lr"g . Hibltu\fe; N
nifrate), using ~15 mbL for each rinse, e -_‘_90.63% A.E: 7
T9.51% AL 3
D2.92% Al %o
Removed: 1)
2876 AL 2)
39.7% Al 3)
Oik2% AL
Add B26 ml water and 38 mlL
1O NaOH to solids (1.0 wit% Wash 3 fimes by adding 39 ml.
soiids and ~3Mﬁ]"$OH lI'I _frl;nal jﬁ]%ﬁﬂhim:l water h:; solids; mi;: 0.5 hr at IEIP;‘:T-E Elg 14.63 g —
= solution b my at 1002 s measure settling; centrifuge; _ \ AlfmL., e 48192771 u &
241-C-1035 E:?EER " cool; measure settling: decant. Sample (LG gslurr}' a[ﬁ:r mix gﬂglrg AL, GHARLOT U AL 122440.76 quE:I:IITT[*:J'EI‘ ug AL Alfg, 5414.4% ill 83l Aug
= cenirifuge; decant, Supernate: of wash 3. Dry solids at 1053°C ({1,175 23 ! ug Al 15% 0 ,2%"”_ ' ug AL 1% Al :
114 9 ml w/ 3.13 M free OH, g solids, 114.5 mL supernate from Al ==
1.57 mL settled solids,and 1.36 decant ).
mlL centrifuged solids,
%% bazed on
residue: 1)
A . 97 34% AL %
After mixing, the samples were based =
—_— ccntnft.%ad for Iii-lu min: at Ejg)m o : Ieﬁcha e &
_ s TM- rpin. The wet sludge was rinsed three Rinse: 1) Residual: |} | &
ShAe=la 13500 == Hisos with mhibitgg wate @01y |tshates 1) 18100 ug Al = g Alg. 18700 ug Alig. ﬁqf % e
NaOH and h01 M NalN O}, using ~15 Re;:m'" " ]}—
mL for each rise. m 7
Removed: l}_
74 Al
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a : e lig) Mazslie) M Mass (ng) Al
Tank Lab Study Cnstle T eqchis Prnaedin Wash of solids after Caunstic lzach Mass (ug) Al removed dunng 1st leach | Al r:amwad ri.?m{w!ad m i Taached Total mass Al Comeats
=] Reference(s) steps step during 2nd final wash ; i)
: Solids
leach slep solution
213667 ng AL
With solids after 2™ caustic leach, EC;IEEZ:I:::EH 4
With solids, add 8 mL 10 M wash 3 fimes by adding 45 mL 0.01M betiiias &
NaOH and water 1o a lotal MNaOH/MNaNG, to solids portion. Mix Astsimiined i
volume of 35 mL (41 g shury, 0.5 hr at RT. Settle. Decant off 8454 e
3.9 with solids). Mix for 3 hral | ligmd, Take asample (1.02 gjof the Al E B6.8ug BO100 ng Alfg; (acts =
241-C-106 PMNL-11381 L30°C. Cool, gettle, and decant slurry after mixing during 3rd wash 2048 g Al'mly B437E ug Al (309 Al LS5 Alfml; 2672 114084 ug Al o .
ST R G H 12534 up Al ; 3 Summation:
off liquid. Liquid: 27.6 mL step. Total liguid: 133 mL. Total (6% AL} ug AL{1% Al). | (33% Al), 4 AOE+04 4
with3M OH. Schds: 135¢g solids: 10.3 gwet. Dry sobds at L A;Lf Dlr-m%
slurry with 105 mL mierstilial LO5°C to obtain dry solids wt of 1.651 4 HEI:-I—[M ¥ g
liguid. £ .é.-:-d_justed for samples removed fiom ¥ T £
5 wash step) Allg. Percent
) recovery =93%
Al
WASH 1: Slory in shudee receipt
tark (~5846 g) cooled to ambient T &
transferred to sludge settler (6.9 wt%
solids) for gravity setthng test (4900
mL}. Three axial supernate samples
taken. Supernate decanted (~3350
mL}. 5373 mL ihibsted water added to
resuspend soluls, with additional 3050
ml mhibited water used 1o transfer (o
sludge receipt tank (~3662 ¢). WASH
".h' S [ : = 1
STirey i 1™ canstic leagh & ludgt mixed at ambiant T 1&
] ; transferred to sludge settler (7.2 wt% :
{~6.4 with solids & 3.2M Tids: 4200 mL). Setiled 4t ambient First Water
NaOH ) mixed while heating to ,ETC_' :hf iy '?1 E]e % 1 ata?c ,'E Wash: 438
100°C. Slurry was then mixed at | 7 . ORI SR W ugfml; 0 ug Mass Recovery:
. supertiste decanted (3800 mL), £ et
L0 for 5 hr, then transfer to i ; <[, 1% Al Second _ | Direct Analysis:
Inhibited water (773 mL) added to g e 4.91E+4 ug/g; :
slucdge seftier. Gravity seftled a ] . , . " Y > remioved; Water Wash: |, = 4. 78E+7 ug;
: i = j i resuspend solids (foaming observed), 30% removed; 3.1E43 ug/ml.; 1 445+7 . = S 264E+T ug Al :
241-C-106 PNNL-114532 85°C. Three axial supernate ; S ; 3 1388 ug/mL:; | 150 ug/ml; 3 : Summation
s with additional 3050 ml added to ug AL = {~69% Al in .
samples taken, 2852 mL transfer and rinse solids to sludge 333024 ug 1.35+5 ug Al residue) e
supernate decanted. Add 1252 ¢ gz EC Al Third Water ’ 4.64E+7 ug;
. i receipt tank. WASH 3 Sludge (3530 = .
inhibited water to resuspend e ; : ; Wash: 35 7% recovery.
- L ; g) mixed at ambient T & transferred 1o i
solids + 1912 g nhibited water Hudee sattler (7.5 with solide: 4715 ug/mL; L.1E+5
10 rinse waste 1o sludge receipt £ i : : ug Al

tank.

mL} Foam layver present al beginning
of settling test Settled at ambient T: 3
supemate samples taken; supernate
decanted (3800 mL), Sludge
Removal: D1 water (2225 ml) added
toresuspend solids (Total volume
3135 ml) and transfer to sludge
receipt tank (3511 g 14.8 wit solids).
Take 5 slarey samples {total wt. = 364
1, with remaining material transferred
to 2 two-liter bottles and sent to
privatization conlractors,
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Lab Study
Reference(s)

Caustic Leach #2 Provedure

Wash of solids after Caustic leach
sleps

Mass (ug) Al removed during 1st leach
step

Mass (ng)
Al removed
during 2nd

leach slep

Mazs (ug) Al
removed imn
final wash

solution

Mass {ug) Al
m Leached
Solids

Total mass Al
(ug)

Comments

241-0-106

PNWE-3013
(BNFL-RPT-
017}

Most of filtered solids transferred
back to high density polvethylene
bottle uamg spatula and aliquots of
0.01 M NaOH, with final shory
volume of 100 mL (11488 g). HHeat
amd stir at 83°C for 23 hr. Filter hot to
yield 21,73 g washing salufion.
Repeat washing and heating at $5°C
for 28 br, collecting 123,95 g washing
liguead. Composite of two wash
solutions prepered for analysis, Affer
final wash, filtered solids transferred
to pre-weighed glass jar wilh [
water. Excess water evaporated at
80°C, with solids dried overnight at
L5, vielding 5.814% ¢ dried
leachied solids,

Appearance: white solid collécted
around walls of jar, while brown sohid
remained in the bottom of the jar.

Similar to wash, 1.9464 g solids were
stuck to magnetic stir bar, and had (o
be dizsolved in HCYHNO,.

22% remaved by leaching,

Solubility versus Temperature Resulis:
Blank: = detection limit, 30°C: 286 and
147 ugfg, 40°C: 67.9 and 333 wglg, 30°C:
442 sl 60.2 nple,

241-C-107

LAUR 96-
2835

Add 9.8 mL 3M NaOH to solids
(ne setiled solids! 4.5 mlL
centrifuged solids); mix 3 hr at
100°C 7 coal; measure settling;
cenfrifuge; decant,

Add 9.6 mL mnhibated water to solids
rie settled solids! 4.7 ml centrifuged
solidsy: mix 0.3 hr at KT measure
settling; centrifuge: decant: repeat
twice with solids portion, sampling
slurry (0.3 mL) before measuring
geftling m wash #3. Dy solids at
80T,

25300 ug/ml (43.31%).

G350 ng/ml.
(21.11%:).

1020 ugfml.
(6:91%:).

613079 gl
{24.28 %
residue: TH%
removed
during sludge
wash and
caustic Ieach).

Direct analysis:
1.0SE-1 g/n
shidge; Sum
method: $.03E-
Tglp shudge.
86.32 %

TECOVETY.

241-C-107

PNNL-11278

Add 228 ¢ 3 M NaCH to solids,
muxat 100°C for & hr, cool,
measure settling, centrifuge,
decant {19.5 mL decanted hguid,
2.8 ml mterstitial liguid, and
296 M-OH ).

Wash 3 times: ¥ wash: add 242 ¢
(01 M NaOHMNaNG; (o solids, mix
at BT for (1.3 hr, measure settling,
cenfrifuge, and decant, 2 and 3™
wash: Add 191 2001 M
NaOHMaMNO, to sohids, mix at BT for
0.5 hr, measure seltling, centrifuge,
ard decant. Sample (.22 i slorry after
mix of wash 3. Dry solide at BO°C =
2.17 g solids tadjusted for slary
removed from wash 3 step).

12852 ugiml; 253000 ug; G645,

2007 ugfml;
28271 ug;
T,

350 ug/ml;

21030 g, 6%.

41061 ugfml;
29102 up;
22%.,

397543 ug;
Summation:
8.6BE-2 g Alig
shidge: Direct:
G4BE-2 & Allp
shedge: Mass
Recovery:
1055,

T8 % removed by leaching twice with
caustic and washing 3 fimes with (.01 M
NaOHMNaN, solution. Retrieval Solution:
44 ugiml; 5 ug; 1%,
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Table A1-2. 858Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Mass (ng) Mazs (ug) Al Mass {ug) Al
Tank Lab Study CAISET sach ) Prnaadinen Wash of solids after Caustic leach Mass iug) Al removed during 1st leach | Al removed removed in in Lca;:lfﬂj Total mass Al Foniies
Reference(s) steps step during 2nd final wash ; fug)
leach slep solution Botds
After mixing, the samples were 82% based on
centrifuged for 15-20 min at 2500 residue; 70.71%
y rpm. The wet sladge was rinsed (hree B i based on
241-C-107 ?SR;E‘HIP‘ L times with inhibited water {0.01 M Leachate: 7060 ug/g. - Bibee 313 ffg"&;‘“l]' leachate & —
' sodinm hydicxide and 0.01 M snai uge. VYRR | e 07710
nitrate}, vsing ~15 mL inhibited water recovery; 2%
for each rinse, removed.
’ [Direct analysis:
it‘j; {?4: E"Lﬂzfj ‘:1 ﬁ;;:‘““ 3| Wash 3 times by adding 15.9 mL 1.51E-01 gig
LAUR 95 settling, L'JE!'[[I‘EI'LIthE, ard decart. ]PJQ]T“]I’};:‘BS ?1:?&1;7';;?::22 iTnmixi"g i 21250 3230 ug/miL. 64779 ug Alf zl:;ﬁ;m ) Found in retrievial wash prior 1o leach:
e wio Volume setfled solids ~20.8 L. | (v and decant. For washs, | 25100 w@/mL 49,51 %) ug (12.87%). sudge. | method: Lgge | 2505 ugmL (.03 %); Resicual =65 mg
volume eentrifuged solids -6.2 : 5 {28.14%). ; Allg sludge (6,45%)
mL; 1378 mL liquid from sample sluTy {';I.S ml.) Eﬁa; mix 0l gfe sludge:
Py phase. Dry solids at 8B0°C (11869 g). 119.1%
FECOVELY,
19% in
241-C-109 PNL-9387 - - = (s R leached = =
leach.
shidge.
51% found 159 in
241-C-112 PNL-O387 — — — in leach — leached — —
solution shudge.
Washed Solids: 1) 1.04E+5 ug/g; 5. 18645
ug Al; 2)1.04E+5 uglg; 5.29E+5 ug Al;
3 1L.04E+5 ngfe; 7. 1E+5 ug;
43 LD4E+5 vgfg 5. 2E+5 ug.
5hr: 1) 863 ug/ml; 2) 1.62E4+3 ug/mL: 3)
Summation 34 ugiml; 43 467E+3 vg/ml.
Methed [leach 24 hr: 1) 301 ng/mL; 2 2.64E+3 ug/ml;
{wash + 3) LI1TE4+3 ug/ml; 4) 995543 ug/mL.
leactiy): 1} 12 hr: 1) 860 ug/ml, 23 3.61E+3 ug/ml;
Ge% (T0%): 2) 3 LATE+S ugfmls 4) LOSE+H ngfml.
BTG (BEGE): 3) 168 hr: | ) 1.26E45 ug/ml; 2.30E45 ug Al
" - 59% (a3%; 4) 29495643 ugfml; 4.27E+5 ug Al 3)
#5101 PINNL-12026 | Nia = = = 80% (00%). | = 31E+3 ug/ml: 3.62E45 up. 4) | 34E+4
Fe ug/mL: 405545 g,
Normalized: Final Wash Solution: 1} 440 up/ml.;
1) 7%, 3.52E+3 ug. I) 75.3ug/ml; 5. 74E+3 ug. 3)
) TG 469 ugfml; 3.76E+4 ug. 4) 104 ug/ml.:
35 5T%:; B.0OE+3 ug.
4 T0%, Leached Solids: 1) 3.32E+4 ug/g;

L26E+5 ng. 23 2.84E+4 ugrg: 6.54E+4 ug.
3)4.98E+4 ugfg; 1.8E+5 ug. 4 348E+4
ugle; 498E+4 ug,

Mass Recovery (% b 1} 71%: 2)94%:; 3)
OG5 4) 89%,




RPP-RPT-46791

Revision 0
Table A1-2. 858Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
: Mg | Mass Dagl ol g et Al
Tank Lab -Stur_l?* Gt e Proacdves Wash of solids after Caustic lzach Mass (ug) Al removed during 1st leach | Al rf:.mwad ri.?m{:uv!ad in 00 [ anchad Total mass Al AL
— Reference(s) steps step during 2nd final wash ; i)
i Solids
leach slep solution
Add 34 mlL 10 M NaOH and 80 | Add 24 mL of 0.01 M NaOHAQ.0 M
mL water to solids/sludge from NalNOy te remaining solids: mix 0.5 hr
AN t1eage | previous step; mix S hrat 1N°C, | at RT; centrifuge; decant; and repeat = AER48S & e 641435 (1% |
RL-ER 10 PRNL-LIEH0 cool; gravity settle; take a Iml for total of 3 wash steps. After g TSR, {16%). HRAELRE, = ) TECOvery ),
sample; mix 95 hrat 100°C; wash, remove two (194 g slwry
cool; settle; and decant, samples before centrifuge & decant.
! 977 based
After mixing, the samples were 51';;?&“_
centrifuged for 15-20 min at 2500 07 201 ! |
, ORNL TM- rpm. The wet sludge was rinsed three Rinse: 16 Residual: 8760 gl
7 '
e 13500 } times with inhiibited water (.01 M | -ochate: 7050 ug/ml.. - ug/mL. ugle. o |
NaOH and 001 M NaNO.}, using ~15 R&mr'l.'er - gx
mL inhibited water for each rinse. Re R
moved.
1) IM NaOH, 70°C: Shr =863 ug i—ﬁr Lﬁj fe %”EEK u:
AVmL; 24 hr=501 ug AlmL; T2 hr= | 00 1 s
860 ug Al/mL; 168 hr = 1260 ug i e
AVL. (2.39E+3 total ug Al). :m;l“ o3 ng :-:.f AD ve
Centrifuge leached solids for 200 min 2) IM NadH, 95°C; Shr=1.62E+3ug 2) 168 hlr = 21 168 hl‘_ = e S e R
at 4500 rpm, decant liquid, and weigh | AlmL; 24 e = 2.64E+3 ug AlfmlL; 72 ; s o 5 Bl ;
solids, Wash 3 times with 23 mL hr=3.61E+3 ug AVml; 168 hr = 73.3ug 281E+4 ug sludge was 72.58%. This was assumed 1o be
inhil:rii i witer. Plice Snle b a4 QSEH + :ﬁslﬁn I rE'1"E+£ st AlmL Allg salids the same for each aliguot used for leaching.
wcieslies Saﬁ’;‘fsus i | A £ h £ | (5.74E+3ug | (6.54E+4 ug The density of the composite wash solution
9418101 ORNL TM- o il : lh 1 pEn 3, M N4OH. T0°C: Shr — 334 total Al total Al (26043 g/25 mL filtered composite) was
- 13655 . TLUeT, WAEU SRt g L2 o s Jlethr= | JI68hr= o o used to determine that the eriginal sludge
for 5 min at 4500 rpm, decant liquid, | AVmL; 23 hr = 1.17E+3 ug AlfmL; 72 . :
and repeat twice, After last wash, hr = 3. 10E+3 ug Alfml; 168 Ir = 119;5 153155;1;;5 SZEE}? :zﬁﬁu;: ‘;’?42% fﬁ;dﬁ:[:mer'
sample centrifuged for 20 min at 4500 | 5.68E+3ug AlmL. (3.62E45 total ug Gl i - o, SO ISR MR WA
rpm. Weights of solids and combined | Al) {376E+4 ug | (Z.BOE+3 ug insoluble solids, and 54.04 p (49 wi%)
water washes were determined. 4) 3W NalOH, 953°C: Shor = 4.67TE+3 ug l&it?!sgilir . :}T?}Sillir _ ekt
AlmL; 24 hr = 995643 ug AlfmL; 72 104 1 - 34EE+4u_
hr = 1.O9E+4 ug AVmL: 168 hr = Mmf Al ool df
A.IMEH ug AlVmL, (4.055+5 total ug (8.00E+3 ug | { 4 ORE4d =
; total AL, | total Al,
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Lab Stud Wash of solids after Caustic leach | M Al d during 15t leach Almamug:d mﬁm Mass (gl Al - 1401 mass Al
Study : o Fash of solids after Caustic ass (ug) Al remove ing 1st leac [Emav remo in X = Total mass 4
dank Reference(s) Caiste ] Stk e Leacedins steps step during 2nd final wash i Lﬂﬂf‘lm i) SRmmatis
leach slep solution Botds
Solds did not seftle. Add 123 g1 M
NaOH/A M NalNO:to 11 mL
centrifuged sohds; mix 0.5 hrat RT;
measire seftling: centrifuge; and
decant. Add 11.5g 001 M Direct analysis:
Selids did not seitle. Add 13:6 ¢ | NaDHD.01 M NaNCy (o solids; mix 126 found Measured 1.5E401 gie
3 M NaOH to 10 mL centrituged | 003 he at RT; measurs settling; 13 G{]D ol 13% foungd, concentration | shadge;
241-8-104 PNL-10712 golids:; mix 5 hr at 100°C; cool; centrifuge; and decant. Add 11.5g 10%: found, 18700 ngfml measured. ug/mL 300 ngml af 330000 Summaticon —
measure seftling; centmifuge: and | 0.01 M NaOHA0L M NaNG, to bt meastred. ug/g, 6% in methad: 1.77E-
decant. solids; mix 0.5 br at RT; measure ¥ ? residue. 01 gfg sludge;
sefthing; centrifuge; and decant. Add 118% recovery.
11.3 p (001 M NaOH/O.0L M NaNO,
to solids; mix 005 e at RT; sample
slurry; measwre settling: centrifuge;
and decant,
[hrect analvsis:
- Wash 3 times by adding 7.8 mL 1.67E-01 g/
A 626 L 3M MO i 3 e inhibated water :;cl solids and mix at shdge: “ . * .
[ ATTR 95. at 1007C, cool, measure settling, RT for 0.5 hr; meastre settling 17850 4590 ngfml 328947 ug S0 i Found in retrieval wash prior toleach: 417
241-5-104 RS centrifege, and decant. Volume . o : 161530 ug/ml (9.04%). ug/ml Ny 7 . . ug/mL (3.7%}; Residual = 329 mg Alig
2070 : : centrifuge, and decant. For wash #3, {5.674%). Allg sludge: method: 1L86E- |
seftled solids ~16.1 mL; volume - (10.39%). 4 sludge (67.2%).
centrifuged solids ~9.1 mL. sample slurry "'.3'3 ml) 3!‘tc.r mix 01 gfg sludge;
phase. Dry solids at B0°C (20985 g, 11 146%
recovery.
Total of
15wt Al
Total of 38%
Add NaOH to get -8 wit® solids | Add inhibited water.: Mix at RT for Uncorrected! | Uncorrected! Al removed;
2415104 PNNL..110sg | #nd a final NaOH of 3.0M. Mix | 0.5 hr (farget 8 wi% solids). Lncorrectedfcorrected recovery = corrected corrected percent B N
at 100°C for Shr. Cool. Centrifiape, decant, and repeat twice LW25%: recovery = rECOvery = undissolved
centrifuge, and decant. more. 12410 . 13/2%. residus
juncorrectedie
orrected) =
HA50%,
Add 50 ml of 0.01 M NaOHD.01 M
Add 195 iR NaoE a1 | NaPato cemaining selids; mx 0ol | sagean o vase runiaval mass valia
241 n N ml water to give 121 g slurry; fAEG cem.q ThEF: HOCAN, M r¢q|;|:§. . corrected for mass of material present 1;‘5;29 HE 2654 ng (2% 55 ' S70
A PNNL-11636 | e 76 bie at 100 s cool; for total of 3 wash steps, After . in samples taken 4t 3 & 73 hr; no s removal). Abies e 1hive. =
wash, remove two (0501 g and 0,201 removal).

centrifuge; and decant.

i) slurry samples before cenfrifuge &
decant.

change between 75 & 211 hr).
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=

Lab Study
Reference(s)

Causiic Leach #2 Procedure

Wash of solids after Caustic leach
sleps

Mass (g Al removed during st leach
step

Mass (ng)
Al removed
during 2nd
leach slep

Mazs (ug) Al
removed in
final wash

solution

Mass {ug) Al
i Leached
Solids

Total mass Al
(ug)

Comments

241-5-104

ORINL TM-
13500

Affter mixing, the samples were
centrifuged for 15-20 min at 2500
rpm. The wet siudge was rinsed three
times with mbibeted water {0.01 M
NaOH and (.01 M NalNOu), using ~15
mlL for each rinse.

Leachaie:

1) 1200 ugfml;
2 1870ug/ml:
3) 2750ug/mL;
4) 1620 ug/ml.;
3 1340 nele,
6) 3830 ug/e.

1) 162 ng'ml.;
1 292 ugfmL;

31688 ug/ml;
4 33.8 ug'mlL;

3407 uge;
61455 ug/p.

L) 77300 ugfe;
263900 ug'e;
3) S0 ug/g:
440100 vgle;
3) 60600 ve/e;
Gy 12600 ug/p.

o based on
residue: 1)
345182
SinI8E, B
2045 4
A% 5)
2B.6%: 6)
G5 325%.

% based on
leachate &
rinse: 1)
Tod%: 2
12:47%: 3)
11284
13.22%:; 5)
14.958%: &)
Q1 .66%,

T Recovery:
1) 73.13%:
61 80%: 3
GBS 4
02 42%%: 3)
BE.3%: 6)
05.35%

241-5-107

PNNL-11278

Add 55 ml 10 M NaOH and
water to solids for a total volume
of 185 mL (035 wi% solids).
Mix at 1040°C for 5 hr, cool,
measure settling, centrifuge, and
decant. Obtain 171 mL decanted
liguid, 5.9 ml interstitial liguid,
and 2.8 M OH.

Wash 3 times by adding 37 ml (.01
M NaOHMaNG, to solids, mex at BT
for 0.5 hr, measure settling,
cenfrifuge, and decant. Sample {14
mL slurry after mux of wash 3. Dry
solids at 105°C to get 0.702 g solids
{adjusted for slurry removed from
wash 3 step).

L7235 uptml; 398650 ug; 56%.

S48 ugml;
118728 ug:
17%.

83.2 vg/ml;
3220 ug; 0%.

272000
ug/ml;
190944 ug;
27%.

711542 ng:
Summation:
TO9E+5ugle;
Bhrect; 2.05E+5
EL

Mass Recovery:

102%.

T3 % removed by leaching twice with
caustic and washing 3 times with G.01 M
NaOQHMNaNO, solution.
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Mass (ng) Mazs (ug) Al Maesduetidl
Tank Lab Study Ciista T cacti s Brnaediiny Wash of solids after Caunstic lzach Mass (ug) Al removed dunng 1st leach | Al removed removed in in Uglm Total mass Al AL
_— Heference(s) steps step during 2nd final wash Solids (ug)
leach slep solution e
Concentrations {ug AlVmL; oy Al; %
removal) for extended caustic leach
study:
Shury at 6.5 he: 248E+3: 4. 23E+6; 19%,
Shurry af 14 hr: 3.86E43; 0.62E+6; 20.7%.
Supemate at 22 hr: 5.58E+3; 04746,
42.5%, Slurey al 38,5 hee 7.30E+3;
First water wash: Add inhibited LI9E+T; 53.5%. Supernate al 46.5 hr:
water (4552.65 g} to compacted BOME+3; L26E+T; 536.7%, Slury at 54.5
sludge. Mix 2 br at S0°C (lost ~ 166 g b 8 03E+3; 1.27E+7: 37%. Slurry at 64
fl-c.m E!{apc.ratiﬂn End E{j g fﬂl’ 4 S].Ll.l'l'}' ]_E ';‘.Dd-Ef_q". 1.42E+?; 63.5.?.'. SUE'I'!'JI‘E at
samples). Settle (1533 cmv'hr at 4.3 12 hy: $.95B43; 1.39E+T; 62.3%.
wi% solids & 50°C; lost 265 g from Supernate-at 54.5 hr: 1.1’.!4§+4; 1.52E+7;
evaporation, 43 g for 3 liquid samples, TR 68, 2%. Supernate at 118.5 hr:.,,l A2E44;
Add 3670 g 3M NaOH (tarset and 4073 g of decanted sapernate). "I “ = LAE+7, 67 4%, ; 7 hu:
NN DHE%' " paton & | Second water wash: Add 4552 ¢ }:?iigq-j y L 48E+4; 1.57E+7; 70.6%.
AT A CONCETITAlion & ) 3 ihited water; mix 1.5 hrat 50°C 2 o] SN
5 with msoluble solids; and 540 . L.I9E+7 ug Al Extended Caustic Leach: Mix 4190 g
& DIto slidge, Heat at 1000 for.| 9081137 Rdus g evaporation), Seitle (6.3%). 4.32 M NaOH with 5759 g starting slurry at
5.75 hir (take slurry samples, free 1'15:,'1" or/he at4.3 vt solids.& Secomd water Direct; 2E+8 80°C (lost 4027 g slurry), (1843 g slumy;
OH - 286 MY Mix S mi dt S0°C; lost 34ﬂlg due to evaporation, B.65E+3 he T34 3. 14E+5 ugfe. i 2.94M NaOH; & 4 wi% solids). Day 1z
241-8-107 PNNL-13010 | 80°C and ransfarto setler (logt | o 8 for 3 liguid samples, and 4039 | LaBrdupg/; Hy/E: gl Gom | SSIBVTRRAL | o Add 219 g D1 Take 4 slurry samples at 0
R ' s of decanted supernate). 4.12E+7 ug AL{Z1.8%). 334E47 ug ‘ (31.8% left in : 3 ¥ e at 6 J
603 g due to evaporation). Add Third water wash: Add 4557 & Al (176%), | U8 Al et L 20E+8. 055, | he (66 g). One dluery sample at 6.5 hr (16
437 g Dlfor settlingtests (713 | o0 5 o ehee HEE O 0.048%), : TECOVETY. £). One slurry Fi'ﬂml-"iﬂz attuli hr EEQEE}- One
Aot i : = B : ; supemate sample at 2 21 g). Bstimate
et i | L v Sponamed i i Homa
LR {12.2 cowfhr at 4.3 with solids " . :
47 2 for 3 hgud samples, and : e uglg, 5.49E+4 DL Take one slury sample at 30 hr {18 7).
decanted 4343 g supernate). Lost 342 g d.'lE to - ﬂpﬂlat;"-'qm 41g ug Al One shurry sample at 38 hr (26 g). One
for 3 liquid samples, and 2731 g of (0,029, supernate sample at 46 hr (15 g). Estimate

decanted superntate). Mix sludge 4
minat 30°C, Add 439 D and settle
{6.1% cm/r at 8.7 wi% solids & S0°C.
Lost 92 g for 4 slurry samples, 485 g
due o evaporation, 49 g for 3 ligueid
samples, and 993 g of decanted

supermnate;.

250 g water evaporation. Day 3: Add 28] o
DL Take one slurry sample at 34 he {23 g).
Omne slurry sample at 62 hr (21 g). One
supertiate sample at TOhr (12 g3 Bstimate
L8 g water evaporation. Day 4: Add 102 g
DI, Take one slurry sample at 84 hr (12 g},
Estimate 194 g water evaporation. Day §:
Add 204 ¢ DI Take one supemate sample
at 118 hr (1% g;. Estimate 163 g water
evaporation. Seltling Test al 166 hr: Add
484 g D562 cm'hr at 1,9 wit solids &
80°C), Take 3 supernate samples at 237 hr
136 g). Take 4 shury samples at 237 hr (69
r). Bstimate 122 g water evaporation.
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
: . : . Mass (ng) Mazs (ug) _ﬂl Mass {ug) Al
Tank Lab -Stucl? Calistic [each #2 Brocedis Wash of solids after Caustic lzach Mass (g Al removed during 1st leach | Al rf:mwad ri.?m{w!ad in int Leached Total mass Al Gined Rt anh
p— Referenceis) steps step during 2nd final wash Solids iz)
lzach slep solution .
1) 331800
ugfg, 263108 | 1) 43704 ug
IT% lf;f 8 lugAlL 2) 113%
2) ngf y ’ B0 vy, | recovery), =
% Al 12549 uggff 24551 ug Al | D) 426598 | 54755 Fga 168b, and final wash
o o Al : L :
j 3 3438 {111%:). o e
. . removed at | 31 203 ugig, . . 1) 342_715, 919, 1262, 1811, 1739, 178,
1 1175 veg, 137819 ug Al 168 hr: He ugyfl ug, 205502 | 3) 413863ug | 3o sl 0 108 Jeon' 1470, 139
2) 1881 uglg, 184459 ug AL : el 5 I 1 (110 %), b M L i el e v,
1) 304, 4 137 uge, |2 : 3) 626, 701, 830, 1201, 1926, 1898, 203
31 1911 ug/g, 188985 ug Al 2) 47% 11833ug Al. | osouglg, |4 4116090 | % o5p 1049 1699, 2502, 3003, 3056, 137
4) 3029 uglg, 272961 ug Al 3\ 5 5) 1sougg, | L26%150g AL | {109%) 5] £70. 1029, 1794, 3907, 3757, 3786, 136,
241-8-110 PNNL-13702 | — - 5) 3771 ugfg, 374041 ug Al 41 60%. 16285 s £ | 5 192800 5) 430235 ug & 455, 10;”' 1880, 2011, 3788, 3670, 178,
§) 371% ug/g, 393369 ug Al 51916, 6 17Bugls; | Y& 39010ug | (114%). 7) 1253, 1823, 2781, 3550, 4087, 4031,
7) 4059 ugfe, 383902 ug Al oty aroar s | AL 61 122800 | 6) 426508ug |y
£) 158 ug/u, 415065 ug AL 7914, 7 139u1iﬂ" uglg, 11360 dg | (113%). §) 1428, 2059, 3186, 4038, 4167, 4150
9) 2967 uglg, 422563 ug Al Yoo IE fg* Al 7) 176800 | 7) 433159 ug [ B 1945 2037, 3156, 4035, 4107, 4130,
ey e uglg, 37128 ug | (115%). X s ; _
o) 1004%. 8) 9ug/g, 762 | 7 8) 13100 | 8) 417829 ue %414521, 2230, 3400, 3051, 3801, 4043,
;5'13“ , uglg, 1402 ug | (110%). :
By F8 | AL'9) 8840 | 9) 435301 ug
& ugig, 875 ug {115%).
AL
ug Allg
% Al removed after leaching 48 hn: leached
1) 1%. slndge:
2 1%. 1) 3300H100.
3 115, 2 333000,
Centrifuge leached shuries at 3000 :." 62%, 3) 31_(:4’.!)0_
b £ Fi3%. 4) 332000,
rpm for 4 minimom of § min Decant 61 15% 5) 332000
supemnate from sohids. Wash solids 3 ?’,: 1_2%"' ﬁ:: 34511]0'
218110 PNNL-14018 titey wiiht U I el Cenmiloie | habeg 7) 330000,
samiples after each wash, with 9, 24 8) 293000
supemate combined with final I'E'}} = 93 ki
leachate. Residual solids dried toa 11) Ei;E- I:M ?ﬁiﬂn-l}
constant weight at 105°C. 1) 41';% i 358000,
13) 6%. 12) 337000
14) 5%, 133 305000,
15) 51%. 14) 304000
15 51%. 15) 273000,
L6y 28 1000,
Add 19 ml of 001 M NaOHADT M
Add 28 mL 10 M NaOH and &4 | v wey) 1 yamaining solidss mix 0.5
Tl i dnhie fom hr at RT; centrifuge; decant; repeat for 541896 ug
241-5-111 PNNL-11636 previous leach step; mix 60 hr at total of 3 wash steps. After 3rd wash, TLTO40 (48%) (16%) G5448 up (6%) | 3131 ug (0%) 1500417 -

100°C: conl, gravity settle; and
decant.

remove two (.50 g and 0.20 g) slurry
samples before cenirifuge & decant,
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Lab Stud Wash of solids after Caustic leach | M Al d during 15t leach Almamug:d mﬁm Mass {ug) AL | 30041 mass Al
Study : Lo " fash of solids after Caustic leac ass (ug) Al remove ng 15t leac [Emav remao in - = Total mass 4
Tank Refirence(s) Caustic Leach #2 Procedure oteps step during 2nd fival wazh m Leached (ug) Comments
leach slep solution Bolida
3 M NaOH leach of samples S$X-
L0 -5 and SX-101-6 [shiry
weights of 3.851g and
(1.301/9.963) g, respectively
isee Table 2.6:in reference}). P——
Add 4.¥ ml 10M NaOH and 8.2 Sample #Prior NaOH Leach)/Post s for 6
ml DI to each. Heat at 85 £ 5°C | NaOH Leach?/Oxidative Leach bottles range
for 8 hr, Cool to RT overnight. [NaOH |yia. MfOxidative Leach T “CY from §3-37%
PNWD-3512 Cenfrifige aru:l decant supernate | Oxidative Teach :-.;s-luD ranat] Gt Al l'l:].'ﬂﬁ\"ﬂ.li
341-5%-101 (WTP-RPT- to 30 mL plastic vials. Add Tank#1/MNo/Mo/AM/ESC/1.1. . .- — — 1 =96% —
117 (1M NaOH at 3:1 volvolratio | Tank#2/No/MNo/SM/BS'C /5, 3= 95%’
to remaining solids, Mix, Tank#3/ VesMNolL25M23C /L L. 2= 3"-.%‘
separate, and decant to same T ank#4/ Yes/Noih 25M/85°C /1. 1. 3 s B'SI'%
container as inihal leachate Tank#5/No/Yesf).25M/25°C /1.1, 5 9?,_,;;:
solution. Confinue washings Tank#6/No/Yes/ L 23MBC f1.1. & &7 EII',.'E%’
until supernate was colorless. TGRS
Filter samples (L2 nm syrings
filter), and place 1 ml aliquat in
coftainer w10 mL of 1M
HN for ICP-AES.
Add 60 mL 10 M NaOH and Wash 3 times by adding 151 mL (.01 270000 2723453 ug;
t:.]-LaLxcrjn; i lﬂ:rl.':l.l \!'a_;r!umf: uf];m ?i Naf?PLNaNDIIu mti_dﬂ, mixoal BT u%f_m;ﬂa Eunimh.m:’
fnix:dl 4:]5?' igrl?ﬂsuc?nlms, cgjg-if ul-;; I;’iﬂ;’iass:u?f&lp]e 0.4 1054 ugiml; 104 ug/ml; 0O (lTa:IIE sl'::l%.!.rs LB vl 29 % remayed by lpaching bwice with
241-8X-108 PNNL-11278 z i T ; 2 T : 3369 ng/ml; 77767 ug I8%. 14386 ug; : ’ Ty Dhrect: S.02E44 | caustic amd washung 3 times with 0.01 M
meagsure settling, and decant mL shurey after mix of wash 3. Dy 1% ug; 0%, 1941300 ug, e i NaOHMNaNG, solution
resuliing in 191 ml. decanted golids a4t 105°C = 7.19 g solids ' which may be Mag;. R . ’
liguid, 31 mL interstitial higuad, {adjusted for slurry removed from incorrect); —Ll 499 ;
ard 2.9 M OH, wash 3 stap). T1 %, =
O.IM coadative
leached solids
- irtral:
22900 ug Allg
solids,
Wash solids 3 times with 0, IM NaOH. 3M oxidative
After each wash, centrifuge and leached solids
241-5X-108 PMNNL--11508 transfer supernate to final leachate L 70%: 2393% . 3)635%. 4) BO%. — - mirtials —
comtainer, The washed residual solids 235000 ug
were dried to 4 constant wt at 105°C. Alfg aohds.
1) 13300 ug/z.
21 50500 uglg.
3) 10900 ug/le.
4) 11ef0ugle
residual Al
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Mass (ng) Mazs (ug) Al Mans fug) Al
Lab Study ; - _ Wash of solids after Caunstic lzach Mass (ug) Al removed during Ist leach | Al removed removed in : =i Total mass Al
Tank Refirence(s) Caustic Leach #2 Procedurs step during 2uel fival wazh mSLSELdISm (ug) Comments
leach slep solution
Add 93 ml water & 40.4 mL 10
M BROH (1 Wi sulids & ~3M | oo onunpanaing 09 Sl
NaOH), mix 5 he at 100 eool; | 00 : S = I 705 3043
LALTR 07. e N inhibited water 10 solids; mix (0.5 hr at W8 ug/ml, | 17.05ug/mL, | 30438 up/y,
241-5X-113 : b ! R'T; measure setthng; centrifuge; and 623,35 ug/ml. 12167.79 ug (27.3%). 26285 120g | 1371.67 ug 451221 ng 44641 ug.
2RE9 decant, Final solution had 126.4 oo 5 L : *
e decant. Subsample after mixing for {58940 (3. 1450, {1085
mlL supernate with 299 M free wash #3 ({162 g). Dry solids at 105°C
OH , 17.3 mL settled solids, & 6 oL i
mL centrifuged sohids,
% based on
residue: 1)
51.04%: 2
TH.O9%,
Afier mixing, the samples were m
i i . 25 R
S R ORNL TM- - f;;?ﬂ;!hgsizx«i?slllfd;’: ::;: filnse;?hree Leachate: 1)307 ug/g: 2) 215 1/ B Egl‘:_ﬁ_ﬂy;jg}'gil %' ér %%”q]
e 13500 times with inhibited water {0.01 M =eaciate: g8 2} SLaugle. ug_;g’ W g f-‘ ! e
NaOH and .01 M NaNQ,), using ~15 £ R A ——
. ASir ] o Recovery:
mL inhibited water for each rinse. 1) 111.08%: 2}
103.06%.
% Removed:
1) 51%: 2)
T8.7%.
Add 3.9 g (001 M NaOHG01 M
NalNO, to 11 mL centrifuged solids; [Crrect analvsis:
mix (1.5 hr at BT; measure settling; 47602 gl
; cantrifuge; and decant, Add 3.9 0,01 Measured sludge;
iii;;:ff:;::;g‘;:'ﬁgm M NaOHA0] M NaNO- te solids: 6%, 4845 | 119, 1615 concentration
241 -T-104 PNL-10712 At L0°C: o Ggm, g SLl:'!: A mix (L5 hroat RT; measure settling, 4%, 5015 ug/ml. measured, ug/ml. ugml of 33000 ug/g; | Summation
: trf = ncide ¢ & centrifuge; and decant. Add 4.0z (.01 medsured, measured, 38% Alin method: 4.29E-
e e M NaOH/0.01 M NaNO, te solids: residue. 02 gfp sludge:
mix (L5 hr at RT: sample slurry;
measure seftling: centrifuge: and 01 % recovery.
decant.
Tatal at® Al
=4.7%;
Total % Al
Add NaOH to get ~8 wi% solids | Add inhibited water. Mix at RT for Uncorrected! | Uncorrectedic g,,'?;“"d =
A 1T-104 PNNL-11089 amd a fltna] NaOHof 2.2M. Mix | 0.5 h1'_ itarget  wih solids), _ Uncomrectedicorrected recovery = corrected orrected Pt -
ar L0G°C for 5 hr, Cool, Centrifuge, decant, and repeal fwice 2437 %. FECOVETY = recovery = e
centrifuge, and decant. e, 2624 o, 11/2%. ;
regidue
{uncomected!
corrected )=
£ TER T
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Table A1-2. 858Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
Mass (ng) Mazs (ug) Al :
- ; : Mass {ug) Al
Tank Lah Study CiAT pat R Brnacdiry Wash of solids after Caustic lzach Mass (ug) Al removed during 1st leach | Al removed removed in i Leached Total mass Al AL
Reference(s) steps step during 2nd final wash ; i)
i Solids
leach slep solution
RT: 220, 52.8,
: L RT: 1720 and 24.4
Add ~10mL of 3M NaOH to ES? iﬂ*{fﬂ‘l’f;ﬁjidfh'ﬁeﬁ:gﬂm i ugiml. ugfinl,. T=6D:
T41T-104 ORNL TM- samples: Mix for3 hr 30 min. o . ’ RT; 73200ug/ml. T=0600 5160 ug/ml. | T=60: 1040 | L06, 184 and
=T= : a: min: Remove samples from shaker, ; — — —
L3660 Cool. Centrifuge for = L0 mn. trif decant liquid and filter T=93: 5870 ng/mlL.. ug/ml, 848 ug/ml..
Decant and filter. et IR T=05:1380 | T=95: 174,
peat pr ’ ug/ml. 284, and 10.7
ug/ml.
Direct analysis:
Add inhibited water to solids, mix at 78125 gle ;:jg'&* g Alig
; . LALUR 95- Add 3M NaOH to solids, mix at | RT for (L5 br, settle/decant, and repeat ; A ug/ml | 420 ug/mL S = L . " _
e 2070 100°C for 5 b, settle and decant. | for total of 3 washes. Centrifuge, LIRCgglal (38620 (149%). | (9.16%). ol (Sumam [ TRERRCREENEREER
decant, and dry at 80°C. tesidual). A4E:-2 g Alig
! sludge {101.77
% recovery).
[Hrect analvsis:
567E-2 g Allg
Wash solids 3 times with inhibited 50691 uglz in | shedge;
LAUR 95- Tosolids, add 3M NaOH, mix at | water at RT for 0.5hr, seitle and ; : 1900 ug/mb | 78 vg/ml. leached sludge | Summation: = o p—
el 2070 L00°C for 5 b, settle and decant. | decant. After wash, centrifuge, LROughil (G211 %), (1022%). | (L46%). (1206% i | 617R2g Ays |Residusl S1mg Al shudge (23%).
decant, and dry solids at 80°C. residue). shedpe
{108,704
recovery).
ugfe and ug
Al removed | Alremoved Al concentration (ug/s) as a function of
after 1 weel | after 1 week time [4, 8, 24, 72, 168, 168, Final Wash]:
o leaching (168 | leaching (168 | 1) 1400ug AL | 1) [5.4], [5.61. [5.4]. [5], [5.11, [3.6], [2.3].
ﬂwﬂmmw : hr): hr): 2) 890 ug. 2y [11.3], [12.1], [11.9], [9], [8.5], (8], [G].
TETHTTRE 1)[2).[214). | L)8OC.1090. 3y (9008 ug. | 33 [10.7], [12.6], [13.5], [13.4], [15.2],
b [H= {3?1}1 bl N 21426, 320 | 4) 1560 ug. [11.3], [5.8].
,;; 155, (03] 3 [6), [528). | 31 [740], 51 [1823] ug 43 [4.1], [4.3], [3:9], [3.7), [8:3], [4.2],
1) (6], [245], S3%. 4) [6], [390]. 11‘555341;} - 6) [17811ug. | 631
: { i i, ; 5) [71, [677]. / g, ] B8] [12.5], [11.5], [12:4], [14-3].
Leached solids were washed 3 times 3) [13], [544], 67%. ﬁ; E} {g?ﬂ] 59500, 6012, ;j }?g‘; EE [_114[1111 ;’; 3[]' 3, [11.3], [12.4], [14.3]
241-T-110 PNNL-13936 | — with 30 mL portions of 0.01M NaDH, | &) [14], [653], 3%, — Tiran _E l &) 200, 105, 31 1484 ue. 6 i LLT1 1201 1281 [13.17. 115
tled at 105°C, 7) [61, [255], 50, ) [6], [387]. ¢ ! ug. 61 [11.7], [12.1], [12.8], [13.1], [13)
A e e 4 ) ; 8)[7.2],[661], | 7) 630, 834, [13.5], [9]
8) [12.4], [613]; 75%. H17.2), 1001 ! ; i
i o) o) [41,[333). | 81380433 | (Values in [Jare | 21 [4.6], [5.2), 5], (4.5), [8.8], [2.7], [6.4]
Gl Al 9)295.343. | within 10 times | 8) [19.11, [12.6], [13.1], [13.9], [13.1],
. e {Values [ c the detection [11.6].[#2].
Values ; 0 L {Walses in[] i :
ek binll bttt B are within 10 | s within 0| 1imit and 9) [10.41, [14.4], [14.1], 14.8, 17.9, [14.1],
-15% y times the times ihe uncertainty is [3.7].
X detection limil detection Timit =1 5%).
and afid {Values in ] are within 10 times the
UNCErtainty 8 | yneerainty is defection limir and uneertainty is »15%).
>15%). S15%).
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Table A1-2. S8Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
. j - : o DB L) Mass {ug) Al
Tank Lab -Stucl? CAISET sach ) Prnaadinen Wash of solids after Caustic leach Mass iug) Al removed during 1st leach | Al 1':=:mmrad ri.?m{wed in i [ eached Total mass Al Foniies
Reference(s) steps step during 2nd final wash ; fug)
leach slep solution Botds
Solids did not settle. Add 12.7g
0018 NaOHO01M NaNGy, to 6.2 [Hrect analvsis:
mL centrifuged solics; mix 0.5 hr at 4 9E-03 gl
Solids did not settle. Add 11.7 2 | RT: measure settling; centrifuge: and Measured sledge.
3 M NaOH to 8.5 mL decant. Add 13g 0.00M NaOHO.01M 5%; T8.2 4%: 17 sgfmL concentrafion
241.T-111 PNL-10712 centrifuged solids; max 5 hr at NaNO, to solids: mix 0.5 hr al KT, 4%: 79.9 ug/ml measured. ug/ml lw.;a;sur il of 5700 ugfe: | Summation
LO9°C; cool: measure settling; measura settling: centrifupe;-and messurad. v 87% in method: 3.68E-
centrifuge; and decant. decant, Add 129g (LOIM residue. 03 g/g sludge,
NaOHMO0IM NaMOy to solids; mex
(0.5 hr-at RT; sample slurry; measure T5% recovery.
seitling; centrifuge; and decant.
Total wt%: Al
=044,
Total % Al
S o _ Ao : : removed =
Add N.}GI-I to gct -vﬁ wit solids | Add inhibiled waler. Mix at RT for Uncomected! | Uncomected! 138
241 T-111 PNNL-11089 amd 3 f:na! NaOH of 3.4M. Mix | 0.5 hr (farget 8 wi% solids), Ur_lmrrscted." cortected recovery = corrected corrected F;:q-c;:nt -
at 1060°C for 3hr. Conl, Cenfrifuge, decant, and repeat twice 485, recovery = reCovery = Ived
centrifuge. and decant. T E. 55 % 4/1%. UHE!iSED o=
residue
{uncorrected!
correcled) =
87/8a%
Add 8.1 mL inhibited water to solids 42857 14 ugfg. | Direct analysis:
Add 12,6 ml 3M NaOH to {no settled solids! 4.5 mL centrifuged 36, 74% Alin 4 28E-2 gip
solids (no settled solids/ 4.6 mL | solidsy: mix 0.5 hr-at RT; measure P . residue; 63% shodge; Sum
241-T¥-104 J,_';éq.‘,'gR 96- centrifuged solids); mix 3 hr at settling; centrifuge: decant; and repeat | 7480 ug'mL (27.67%:). ;’f:g;g:m" 55%,;;’?”“" Al removed method: 4.03E-
o 100°C; cool; measure setfling, twice with solids portion; sampling S i during sludge | 2 gfg sludge.
centrifuge; and decant. slurry (0.3 mby before setthing in wash wash/canstic 0400 %
#3. Dry solids at 80°C. leach, TECOVETY.
202005 g
Allg imitial
shedge.
Wash solids 3 times with 0.1M NaOH. lﬂi%ﬁm
Afier each wash, centrifuge and T A LAl
241-17-108 PINNL-11908 | — transfer supernate to final leachate i; ?sﬂg"ﬁ"};ﬁ: el ) — sludge: —
vontairer, The washed residual solids | © e 1j183500.
wiere dried 10 4 constant wt at 105°C. 2)18100.
3) 149000,
4 oA,
5) 179000,
&) 81500,
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Mass (ng) Mazs (ug) Al Mass {ug) Al
Tank Lab Stucl}f CRE T Rart Pepae e Wash of solids after Caustic lzach Mass (ug) Al removed during 1st leach | Al rf:mwad 1'i.?m{:v!ad in e b Total mass Al
Reference(s) sleps step during 2nd final wash Solids i)
leach slep solution
After 24 i, cenlrifuge slurries at 3000
rpm for 3 min (minimum). Decant
supernate. Wash residual solids 2-3 wefe Al intreated sludee, % Al
times with 0.01M NaOH. After each removed from oxidative alkaline
washy, cenirifuge samples and combine | leaching of washed slodge solids:
supemate with final leachate. Final 1) 102630, 11%.
241-U-108 PWNL-14(:19 | — leachate was passed through g 0.2 um | 2) 51300, 7345, — — — —
syringe filter prior to analysis. 3) 92830, 25%.
Washed residnal solids were dried to | £) 23030, 86%,
constant weight at 105°C and 51 140630, 17%.
amalyzed by KOH fusion in Ni 663330, 75%.
cricible followed by dissalution into
nitric acid.
26800 ug Alfg
initial sludge,
Wash solids 3 times with 0.1M Na(OH. 1'.‘ b e
: £ 21 77%. leached
After each wash, centrifuge and 3 17% sludge:
241-U-109 PNNL--1190% | — transfer supernate to final leachate P EU*;EJI — — 176600, —
container. The washed residual solids {: 24#' 2122300,
were dried 10 a constant wt at 105°C, &) 54%. 3) 90200,
4) B2900,
3) 171350,
G 495000,
Eecidual sludee was wached
with 2ml 1M K.COs: mix
sludge with K,COs for 2 hrat
RT; centrifuge; decant; and ] ] Total 79% . 12% Alin
241.U-110 PNL-9387 repeat: Add 2 mL 1M K,CDj to i‘.'“:séza:h“:ﬂgﬂﬁz a:; ffﬁ?}“ Al in NaOH ED['_E('}‘L;’? tlﬂl" loncted
sludge; heat 5 hr at 100°C; cool; | % o & ' leach. R CEEsh | cadge.
centrituge; decant; and repeat.
Wash sludge with 5 mL water at
RT.
Add 4mL 3N IN&DHIJ' M . 6% (0.38M
Na:C05 to solids, mixat 100°C A et
for 5 hr, remove samples of Add 3mL water to solids, mix at RT Soiticaticn)
241-U-110 PNL-10078 liguid and solid, continee to mix | for 0.5 hr, centrifuge, decant, amd 37%. 049M Al ' — _ _
at ~20°C for 5 hr with repeat with solids, aft:tr
sonication, centrifugs, and .
sonication).

decant when fimished.
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
y j - : Mty Mass () ﬁl Mass {ug) Al
Tank Lab -Stur_l?* CiAT pat R Brnacdiry Wash of solids after Caustic lzach Mass (ug) Al removed during 1st leach | Al rf:.mwad ri.?m{:uv!ad in i Earhed Total mass Al AL
p——ri Reference(s) steps step during 2nd final wash Solids i)
leach slep solution it
Subsequent Tiron wash and leach
performed in three sfages. Total removal
365 Al from Tiron leach was the remaining 4.2 %
of Al
;E;’:iiﬂni T'!l‘ij‘lll Leach 1 Add 2_(} ml. 1}_.]M NaOH, 2
ik g Tiron, and ~1 ml. 10M NaCH to get pH
; 13, Mix 49 hroat BT, centrifuge and decanl
3% removed 121.1 mL solution),
i’rum first Timn Wash (3 times): LTsil:!g 10 mL }
i el aliguots of 0. 1M NaOH, mix at RT for (1.25
Wash solids 3 times using 20 mL e b, centrifuge, and decant (298 mL
0 IM NaOH. Mix 025 hr at RT . solutiond,
Add 23 mL 3.2M NaOH to 1 = ] o e . ,
241-U-110 PNNL-11779 | solids. Mix at 100°C for 2 by, | SoRIiIUES, decant, and repeat with LS — — 1% reitioved | — Liton Leach J. Add 20 ml. 1. 1M NaOH, 2
O], centeibuie, s devar, solicds pertion. All supernate from R asiid g 'hrm?. and =ImL 10M NaOH to get pH
wash/leach mixed together for Tiran leach 13, Mix at RT for 124 hr, centrifuge and
analysis. PO S decant {214 ml solution).
T T Tin?n Leach 3: Add 20mL 0.1M NaOH, 2
1'1'-+:rm third g Tiron, and ~1mlL 10M NaOH fo get pH
e 13, Mixat RT for 124-hr, centrifuge, and
wash . decant |mix w/ wash (3 times} solation
i from next step).
: s Wash (3 times): [Tsing 10 mL aliquots of
?;:. ;“uj“"d 0.1M NaOH, mixing at RT for 0.25 fr,
d cenlrifuge, and decant (31.3 mlL solution).
Dry solids at 1057 to get (.032 g dry
soalicks,
Sample # T (*°C), [OH]I M. ng Alm[ at
t=0hr, Lhr, 2hr, 4hr, 8hr, and 24hr:
Three samples (G1-40-3a, -3b.and - | 44 40°C, IM, 123, 265, 278, 284, 275,
3e, leached at 40°C and 3M NaOH) 792, #2.40°C, 3M. 222, 302, 312, 313,
analyzed. Shurry one of the samples 320, "E'T" H3. 40°C, 3M, 151, 2RE, 295,
with 15mlL 0.01 M NaOH and divide | 308, 300, 321, #4, 40°C, 3M, 132, 252,
between remaining two samples. 284, 300, 306, 308. #5, 60°C, 1M,
Group 1: BiPO,y PNNL-179%2 Rinse léaching bottle with 10 mL 83.8, 275, 292. 289, 296, 300. #6,
Sludge (1C and {WTB-RPT- 5% 0.01M NaOH and split wash solution | gpee, M. 131, 207, 328, 331, 338, -— 4.73 ug/ml.. ~11500 ug/g. | — A
20 1664) between two samples. Mix solids on 331. #7, 80°C, 1M, 107, 294, 304, 304,

shaker table for 15 min and centrifuge
for 3 min. Bemove supemate. Wash
both again for a total of 3 washes.
Shurry remainmg solids in -2mb [
ardd sub-divide for analysis.

312, 302, #8, 80°C, 3M, 113, 319, 319,
331, 337, 333,

Total wits Al removed: #1=75 9%
#2-87.6%; #3=R3.6%; #4=80.1%;
#5=T8.1%; #6=80%; #T=T8.5%,
#8=K6.6%.
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
y i : ; Muse e MasE (gl Mass ug) Al
Tank Lab -Stucl? T i s Wash of solids after Caustic leach Mass (g Al removed during 1st leach | Al 1':=:mmrad ri.?mwed 1} in Leached Total mass Al Coriricts
Reference(s) steps step during 2nd final wash i gy
: Solids
leach slep solution
Sample :
t=Uhr, Lhr, 2br, <hr, 8hr, and 24hr:
#1, 60°C, 3M, 188, 736, 921, 1095,
1191, 1256, #2, 80°C, 1M, 90, 631,
866, 964, 1142, 1261, #3, B0°C, 3M,
Thres samples (G2-80-33, 11:!' ani - 144, 969, 1120, 1246, 1272, 1331. #4.
Group 2: BiPO, PNNL-17002 3¢, leached at 8_[" € and 3M NaOIT) BOSC, 3M, 138, 954, 1171, 1273, 1184,
Saltcake (BY and T | (WTP-RPT- analyzed. Slunyall of hesolide it | 1281, 46, BO9C, AM, 132, 849, 1076, 103.5ug/ML | 91450ugle. | — =
b one sample. Wash 3 times with 1240 1360, 13733, #6. B0°C. 5M. 176 TR ) 5
saltcake). 166} ; ) s 6, . 3M, 276,
0.01M NaOH.. Centrifuge and decant | g4q) 1182, 1304, 1364, 1349, #7,
berween wasles. 10O, 3M, 111, 1324, 1451, 1472,
1908, 1515,
[otal with Al removed: #1=538%;
#2=580%: #3=61%: #4=50% #5=60%:
#o=01%; #7=T0%.
oy —— Al mnﬁfpﬁtmtmnI in "J:nLEm s.:n:nlutmn durin
Tmt.#' [T ¢ C};_M free [OH ], M Three methods for fraction removed AlVml att =0l Ihe 2br, $hr. Shr, 2dhr,
[NaJ; M [NQy]J: ) T e
28 were nsed: and 48hr]:
M [0 S SIS, LT, A o #1, 86.2. 393,756, 1246, 1862, 2559, 3056
[60°C: 3.03M; 3.22M; -1. #3. Three samples leached at 80°C m 3M | {1}Based on mitial solids/leachate A . s (Simzs ! '
it ot oo ' : ; = verage Al in #2923, Tod, 1384, 2022, 2543, 2740, 2778,
[60°C: 5.15M: 5.27M; -1 #4. NaOH were composited mto two solution Al; i . a5
i ! ok ; : ; SRR A s ; : solids before #3, 118, 10349, 2120, 3075, 3437, 3581, 3537
[BOAC; 93M, 1.08M; -], #5, samples using 15 mL 0.01M NaQH {21 Based on final solids/leachate ST MR Kt
i ! e i ; . : i leaching = » #4133, 1356, 2329, 3557, 3403, 1538, 3484
. : PNNL-18064 | [BO°C; 3.001M; 3.21M; -1, #6. and splitting hetween (wo remaming solution; and 3 Average initral | 5% A !
Group 3: PUREX | o ol g, i . 200500 ug/e CTAge DHRES | #8, 175, 2690, 3433, 3625, 3643, 3466, 3730,
W S1 {WTP-RPT- [BOPC; 3ATM: 3.21IM; -1 #7. samples. The two samples were then | (3} Based on mitial/ffinal solids — 1111 ugfmi.. . Al in solids = : 5
W Sludge. . - ; . ) A : Average Al in #6, 241, 2473, 3033, 3109, 3216, 2691, 3159
167} [BORC; 2030 3.07M: -], #8. washed with 15 mL aliguots of 0.01M - ; 207500 ug/g. Sl 3
2y : ; Bt o et For fraction <3) in the form [Test #; solids after #7, 20, 2430, 3037, 2082, 3054, 3001, 3071
[80°C; 2.88M; 3.95M; 1.05M]. | NaOH three times, shaking for 15 : e s s At rdan Se A Sl
H9. [80°C; 2.80M; 8.04M; minutes prior to centrifuging and fdshondosevels, _ eaching = #8, 232, 2485, 7702, 2839, 2871, 2801, 2790
i A 4 #0000, #2. 1.03, #0001, &4 1.04, 27100 ugde. #9 184, 3097, 3127, 3280, 3191, 2068, 3092

S.33M] #10. [80°0; 4.93M,

4. BTM: -1 #1L [100°C; 0.94M;
LM -1, #12. [100°C; 3.12M;
F44M; -] #13. [100°C: 5.23M;
5.61M; -1

decantmg supernate.

#5; 111 #6; 004, #7, 92, 48, 083,
#0; .02 #10; 1.06. #11: 0.96. #12:
0.99, #13; 1.05,

/10, 237, 3426, 3012, 3748, 36006, 3710,

3538, #11, 64.4, 2964, 3073, 3177, 3184,
3237, 3202, #12, 143, 3059, 3144, 3193,
3252, 3254, 3197, #13, 111, 3379, 3432,
3406, 3438, 3482, 3503
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Table A1-2. 88Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
g : : . Ml Mazs fae) Al Mass {ug) Al
Tank R[;b -Stur_l?* Castle Loach % Procediirs Wash of solids after Caunstic lzach Mass (ug) Al removed during 1st leach | Al rf:.mwad ri.?m{:uv!ad in in Leached Total mass Al AL
— BTERceis) steps step during 2nd final wash Solids i)
leach slep solution e
Al coneentration (ug/ml ) 1n solution during
Tet D titions s R aE parametric Eeactung in the form [tfst #oug
[T (°C; M free [OHT; M [Nal: jEI;TJﬁL at { he, e, 2he, dhe, Shr, 24he, and
ﬂl{rj%ﬂc}gm 113M: - - Two methods for fraction removed £1, 14.6, 488, 1073, 1806, 2473, 3020,
60FC: 3.04M- 3 2M: - Three samples leached at B0°C m 3M | were used: Average Alin 3150. #2 55.7, 1070, 2138, 2968, 3342,
mr"('i 5-31M: 5 4%’1.'_ NaOH were composited mto two {1} Based on final solids/leachate solids before 3362, 3568, #3. 57.9, 1566, 2883, 3497,
2o 54N - : _ Sl
. 8OC: 0.06M: 114M: -, snmplels using 15 mL 0.01M NaQH solution: and leaching = - 1660, 3586, 3688, ﬂ, 1122355, 2949,
Group 4: REDOX PI\'T‘IIL—I&r# 80°C: 3. 17M: 346M: - and Spll[llll'llg I:u:l':wef-.n twa rerllmrung {2)Based on initial/final solids. x 332500 ugle. Average initial 34?4. 3439, 311{“ 325, #3, 153, 33921
CW Sludee. {WTP-RPT- B 3. 14M: 336M. - samples. The two a.am_rp!r.ts were then Fioe fis - it — L83 ng/ml. Kiiragh AL AJ in sohids = 3494, 1657, 358 @, 3i?3, 3‘311.!. ﬁ_,.llu
167} B 308M: 3 AM: - washed with 15 mL aliguots of 0.0 1M or lraction b on (2} in the form coliils afier 296500 ugfg. 057, 3381, 3435, 3363, 3546, 3550 #7.
R A 01M: 441M: 1.30M NaOH three times, shaking for 15 [Lesth, Frapticni reimaedl] e 99,3, 2048, 3736, 3500, 3508, 3477, 3360,
bl sl p R el minutes prior {0 centrifuging and Tha A D s #4:”-51- (39000] ng/e #8, 276, 3172, 3290, 3327, 3377, 3067,
OGS 08M. BaMa . | Gecanting supemnate. #5050 M0: 080, 7050 WO8% R : 3381. #9, <1.79, 3686, 3588, 3509, 3533,
Pl S #9: (L83, #10; (180, 3207, 3600, #10, 122, 3204, 3435, 3407,
s S S 3499, 3324, 3534. #11, 71.578, 3741,
0070 5.53M 5. ATM: - 3792 3863, 3701, 388G, 3010, #12 86,1,
I /i 3038, 3094, 3117, 3128, 3295, 3317, £13,
125, 2081, 2945, :2993, 3050, 3003, 2061
Sample #, ug AVmL at t=1hr, 4hr. ghr, Sample # =
48 07 Three samples (G5-90-34, -3b, and - 2dhr, T2hr, and 170he; total with
#1, 8B0°C, D.97M, OM. 3e¢) Ieached at 90°C and 3M NaOH #1, 188,777, 1197, 2070, 3336, 4205, remioved:
#2, 80°C, 3.3M, OM, with ~0.2 mL centrifuged solids each. | #2, 243, 993, 1437, 2792, 4443, 5501, #1=T7%:.
#3, 80°C, 5.06M, OM. Shury one of the samples with 0.01 M | #3, 214, 1099, 1567, 2804, 4877, 5219, #21=101%.
#4, 00°C, 0.91M, OM, NaOH and divide between remaming | #4, 303, 1065, 1524, 2521, 3822 4871, #3=065%,
PNNL-17368 #5, 90°C, 2.94M, OM. two samples. Wash both 3 times by #5 541, 1256, 1910, 3385, 4926, 5343. #=8Y9%.
R #6, 9000, TOM, OM, addmg -5 mL 001 M NaOH and #6,477,1114, 1651, 3095, 4446, 5366, | - 83675 ug/e. #I=0F % -
o i 157) #7, 90°C, 3.02M, UM, mixing in vortey mixer for 3 mumtes. | #7, 473 1077, 1691, 3155, 4608, 5328, - #h=08
#8, 00°C, 3.13M, 1.1M. Centrifuge shories for 3 minutes and #8. 561, 1281, 2040, 3477, 3016, 5105, #I=08%.
#9, 20°C, 3.06M, 5.35M. remove supernae. Combine two #9, 379, 1107, 1837, 3319, 4494 4955, H#H=045
#10, 9070, 5.01M, OM, samples using additional 0.01 M #10, 658, 1408, 2146, 3752, 4631, #9=01%.
1L, 100°C, 0.86M, DML NaOH. Centrifuge and remove 145, #11. 559, 1654, 2358, 3681, #10=04%.,
#12, 100°C, 2.81M, DM, ageeous phase. Slury solids with 4 | 4837, 5344, #12, 519, 1767, 2842, #1 1=28%,
#13, 100°C, 5.11M, O, mL DI an sub-divide for analysis. 4515, 53350, 3421. #13.734, 2478, #] 2=100%.
3605, 5072, 5437, 5395, #13=103%,
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Table A1-2. S8Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
. j : : o Mass LR Mass (ug) Al
Tank Lah -Stucl? Piata T Al Penasdiea Wash of solids after Caustic leach Mass (g Al removed during 1st leach | Al 1':=:movad ri.?mwed in in Tizached Total mass Al Coriricts
Reference(s) steps step during 2nd final wash Solids g
leach slep solution
Add a0 mL 0.01 M NaDH 1o leached
centrifuged solids. Mix for 3 min by
shaking. Cenfrifuge at ~610 G for 15 Total of 59% Al
min ardd remove supertate. Repeat for leached from
a total of Uree washes., Note: the solids by
Ciroup 6: 5- F,;_TL‘;E‘S& - Oxidative leaching performed on - o - ~20mL; caustic leaching |
Saltcake. 157) final caustic leached solids. This 113500 ug/g. {with 46%
information is not included here. removed due to
They performed 17 tests analyzing oxidative
the effects of temperature, M [OH], leaching).
and Mn/Cr maole ratio on leaching
of Cr.
Also performed crossflow ultrafilication
Slurries were removed from heat and testing with caustie leaching of solids, with
cocled to ambient temperature. They the addition of archived samples from 241-
were then centrifuged and decanted. AY-102. Procedure not detailed here, but
Sample #T (°C), [OH] M: Triplicate solids (samples # 2, 3, and total Al removed from slurry due o4 equal
#1, 40°C; 1.02M. 4y were used for wash stucy after Average Al in volume washes was 53 wite. Aluminum
#2, 40°C, 3.12M. cagstic leach. One of the samples was aolids gbei;ﬂre concentralion [ug/ml) in solution during
#3, 40°C, 3M. slurried 1n~15 mL 0.01M NaOH and T T el K o A parametric leaching in the form [Test #,
Grous 7: THP ENNL-18119 | #4, 40°C, 3.19M. divided between the other two Al lSIUUf ; Average initial | ug/mL Al at 0 hr, Thr, 2hr, 4hr, 8hr, and
Wa;tﬁ 'ﬂlu:i % {WTPE-RPT- #3, G0°C, 0.24M. samples. Solids were mixed for 15 — — S, | Ko :’fi'in Al in solids = 24hr];
L 169) #6, 61°C, LOIM. min, centrifuged for 5 min, and : 4:TQ sl B s 16000 ug/g, #1,29.2, 551,577,599, 59.2, 71. #2,
#1, 60°C, 3.02M. decanted. A total of 3 washes were s . 1 St e 425,602, 620,606, 70, B8.1. #3 386,
#8, 80°C, 0.25M, performed using this techmigue. [6550] Eg-f 579,60.7, 60,2, 657, 793, #4, 369, 50 8,
#9, 80°C, 1.05M. Additiona] 0.01M NaOH was used to : £ 0.8, 63.5, 657, 87.1. #5, 25, 53.8, 56.5,
#10, 80°C, 3.05M. transfer solids from one bottle to 06007, 63.6, #6, 314, 578,609, 68.9,
combing all solids inone bottle. This 849,905, #7.40.2, 627, T3.5, 876, 902,
was centrifuged for 5 min and 97.3. #8,22.5, 628, 66.1, TL.7, B4.6, 92.5,
decanted. #9, 3008, 747, 85.5,90.6, 89.4, 0.3, #10,
39.7.77. 865, B7.9, 89, 86.6.
. Initial
Coneentration of Al {ug/mL) in Composition:
supernate caloulated based on mass Supernate had
Wash 4 times after dewatering leached | balance was 637 ug AlVmL. At-1.5hr 1430 ng/mL Al
slurry, Concentration of NaOH added | {during heat-up after addition of Washed Solids
PNNL-18130 for wash #1 was 0.47M NaOll, wash caustic; 40°C) had 4580 ug Al'ml.. At had 89650 ug/g
Croup 8; FeCN 4W1"P-RPT‘: = #2 was U, 16M NaOH, wash #3 was times of (4, 2, 4, and & hr {during mix Al
Waste Sludge. 170 00490 NaOH, and wash #4 was after reaching leaching temperature of ,
) 0.0140 NaOH, with a total volume of | 60°C), had 4500, 4520, 4600, and 4650 Final . )
1.2 L wash solution and mass of 1.2 ug AVmL respectively, The final Al composition of
kg concentration {after cool down to 25°C) leached -1“L_1
was 4570 ng Al'ml. Total of 60 with washed solids
Al removed. had SO0O00 ug/y
Al
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Table A1-2. 857Ts and DSTs Wash and Leach Information for Aluminum, Part 2. (27 sheets)
: ; 8 : N LLIE._I' Mass {Ug) M Mass (ng) Al
Tank Lab Study Cnstio T aqchia Brnaedin Wash of solids after Caustic lzach Mass (ug) Al removed during 1st leach | Al r:amwad ri.?m{w!ad in T anched Total mass Al Comeats
=] Reference(s) steps step during 2nd final wash i i)
: Solids
leach slep solution
- Combined
Mtz of S J After decanting leachate (81.7 g, the wash solution ;
L g 3 et solids were washed six times with 40 =2540ug S
3.6 with Growp 5 | PNNL-18007 L, O.01M NAOH, Wash solutionwae | Caisti laich soliifins 15180ug AlmL. leachied and
Slurry + 168 wi% | (WTB-RPT- ] 2 ; = — washed solids | 38% leached. —
i 171) adided 1o the solids and mixed for 15 AlmL, — 282000 1
ap o min, centrifuged for 10 min, and Final contact P s
31.6 with Group 6 ; _ Allg,
i decanted. golution = 280
P ug Alfml.
: Aluminum concentration {ug Al'mL) as a
_ Sample #1: function of leaching time. Times were 0, 1,
Mixtare of Group 3 The solds from sample #2 was Average Al Total with Al 2, 4, 8 and 24 hours:
and Group & waste. washed 3 times by adding 13 mL [nitial Al insample was {061 g. Total before removed: _ ] -
310 wt% Group S | PNNL-179465 (016 NaOH, mixed on a shaker table | dissolution of Al in samples were: leaching = Sample #1 = 65 5{““1’1:#1 concentrations: [360.6, 1224,
Shurry + 168 wi% | (WTP-RPT- for 15 min, centrifuged 5 min, and #l =04 g, - 164.1 ug/ml. | 612,393 ug. Wi 1570, 2269, 3063, 4006 ug AlmL].
Gmﬂ_.lp fi ::IlilTy + 172} decanted. The s.?l:ﬂidls after the third #21 =042 g, and Average Al #2 = 68 wit; Sample #2 concentrations: [583.7, 1306,
51.6 wi% Group 6 wash were slurried in ~2mL DI for #4 =059 ¢ Al removed, after leaching | and 1639, 2301, 3413, 4185 ug AVmL].
supernatant analysis. 24 hr= #4 =97 wi%.
193,907 ug. Sample #4 concentrations: [830.7, N/A,
2365, 3229, 4731, 3937 ug AVmL].
Sﬁiﬁiﬁlﬁ:ﬁjﬂ:ﬁﬁﬁ aljl L, By.the did ol s hisat tamp to 10070, Pre-leached
E ; 945 of the Aluminum had been Al in caustic .
slurry supemate, : : solids were U8
y : i leached into solution. leached,
After filtration testing (leach and ﬁ r = with AL
. demettertng) it alory was washed 4 Alumimum concenfration in the dewatered Canstic
Mixture of Group 3 | PINNL-18048 : e . aqueons phase at start of heat up (32°C) shurry was 44 !
; times with 1,2 L caustic at i leaching
and Group 4 {WTP-RPT- 5 : =650 ve/ml. — - g. 38 gwere i —
composites Luly sancenirations el.1 M NaGk, At 1 hr beat up (38"C) = 7800 ng/mL in the liquid i
(L7888 NaOH, and 038 NaOH. Tt L ' . ik wi® AL After
g 7 . : AL 3 hir beat up {72°Cy = 24000 vgfml.. with 1.7 gin ; &
was re-cireulated in the filter for ~30 P g v washing, 73
5 At 0 'hr leach (90°C) = 2500 ug/ml_. the solids
mun and then dewatered atter each G ; wi% Al was
; . At 4 br leach (93°C) = 25000 ugfmL. fracticn,
wash, Fmal dewalering was stopped removed.

at 1L due to cavitation,

At # br leach (45°C) = 25000 ug/ml.

References: ' WHC-EP-0625, * PNNL-11636. * PNNL-13394. * PNWD-3300 (WTP-RPT-176). ° PNL-9814.

A-GT




RPP-RPT-46791
Revizion O

A20  SINGLE- AND DOUBLE-SHELL TANKS WITHOUT LABORATORY WASH
AND LEACH INFORMATION

A total of 108 55Ts and 23 DSTs were found to have no information concerning wash
and leach of aluminum from tank solids. Information was available concerming the waste types
found in these tanks. as well as two papers which had information on the potential or known
aluminum solid species found in the tank sludge. This information 1s provided in Table A2-1
below.

Table A2-1. SSTs and DSTs with no wash and Ieach information available for Aluminam.

(8 sheets)
Tank Waste Sources
DSTs
Dilute Nen-Complexed Waste.'
A A 2 ;
ALA R A1-S1Ck {liguid and solid) and NA (liquid and solid).?
% oy
241-AN-102 AZ-SHSIr (solid) and NA Uiqui{l}.:"
Potential Al solid species in washed solids: boehmite, Zeolite, Na aluminate, diaspore.'
Double Shell Slurry.!
ALANID3 | g0 ey giquid and ssli)?
Double Shell Shurry Feed.,'
241-AN-105 ot S
EANE A2-SHSIr (liguid and solid).>
Comeentrated Phosphate Waste,'
2 - - F -
MLANI06 | A (liquid, sludge, and SICK).
C‘C.I
HEANLOT | ) ongir (liguid and solid).?
Dilute Non-Complexed Waste. "
241-AP. i
dsai NA (liquid).”
Dilute Non-Complexed Waste
- - 2 a 1 el
i NA (liquid and sludge).”
Dilute Non-Complexed Waste."
241- = e
HLAPI03 | 0y iquid and S1iCk).2
Dilute Non-Complexed Waste.
MLAPIOY 1 42 SiSir (solic) and NA (liquid).”
= Double Shell Slurry Feed.”
"'? - L -
ALAPL03 | ) Sisir (solich) and NA (liquid)?
S R Dilute Non-Complexed Waste.'
NA (liguid).”
Dilute Non-Complexed Waste,”
241-Ap107 | RN
5 Dilute Non-Complexed Waste.'
ALAPIOR | NA (liquid and S1iCk)
. Double Shell Slurry Peed,'
A1-AW-101 A2-SISIr {liguid and solid),>
Dilute Non-Complexed Waste.
- ?_ 'ﬁ -
AR | apa nidpid and dladee) 2
A LAW-103 PUREX Neutralized Cladding Removal Waste (TRL). 5
Lh2a A1-ShClk o and solid), CWZr2 {golid), and NA diguid).®
. Dilute Non-Complexed Wasts,'
HAL-AW-104 AZ-SWST (liguid and solid), PL2 (liguid and solid), and NA 1Iir.1u'u:1;u.2
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Tahle A2-1. 88Ts and DSTs with no wash and leach information available for Aluminom.

(8 sheets)

Tark

Waste Sources

241-AW-103

DN/ED?

CWZr2 (solid), PL2 (solid), -and NA (liguid).”

Aluminum containing phases identified in sludge: gibbsite and ceystalline AlS{ in as-recerved;
crysialling AISE in leached sludge (determined by TEM/SEM/XRD).

241-AW-106

Dilute Non-Complexed Waste.”
AZ_SISIr (solid) and NA [lil.'.]ui:cl]-.ir

241-AY-101

Dilute Complexed Waste,'
NA (liquid and sludge), NA Lower (liquid), and NA Upper (liquid).”

241-AY-102

Dilute Non-Complexed Wastz,'
BL {liquid and solid) and NA (liguid and sludgc}.q‘

241-8Y-101

cc.’

52-SHSir (solid} and NA (liquid).”

Aluminum contaiting phases identified in sludge: NaAlO, and amorphous gibbsite in as-
received; none in leached sludge {determined by TEM/SEM/XRD)

55Ts

241-A-101

Double Shell Slarry Feed,”
A1-S1tCk (liquid and solid) and P2 (solid).”
Primary: double-shell slurry feed. Secondary: non-complexed waste. Tertiary: evaporator feed.”

241-A-102.

Diouble Shell Slarry Feed.!
A L-SHCE (liguid and scrl'u:l}."E
Primary: double-shell slurry feed, Secondary! non-complexed waste. Tertiary: evaporalor feed,”

241-A-103

Double Shell Slurry Feed,”
A1-81tCk (liguid and solid) and AR (solid).>
Primary: double=shell slurry feed. Secondary: non-complexed waste. Tertiary: evaporator feed.®

241-A-104

Non-Complexed Waste.”

AR taolid) and P1 (sokd)’

Primary; SLUICE. Secondary; neutralized acid waste. Tertiary: H.0. Other: high-level waste
from waste frachonization process at B plant starting in 1967.°

241-A-105

Non-Complexed Waste,”
P2 (solid),”
Primary: neutralized acid waste. Sccondary: IX.

241-A-106

Double Shell Shurry Feed,'

A1-SHCk (solid), AR (solid), and SRR (solid).*

Primary: CC. Secondary: non-complexed waste, Tertiary: evaporator feed. Other: high-level
waste from waste fractionizalion process at B plant starting in 1967 °

241-AX-101

Diouble Shell Slorry Fead.'
A L-SHCE (liguid and solid) and SRR (solid).®
Primary: double-shell slurry feed. Secondary: non-complexed waste, Tertiary: evaporator feed,”

241-AX-102

Complexant Coneentrate Waste,'
A1-SICk (solid) and B (solid).”
Primary: ©C: Secondary: double-shell shury feed. Tertiary: evaporator feed.”

241-AX-103

Complexant Concentrate Waste. ‘
A1SHCk (ligoid and solid) and P2 (solid).”
Primary; CC. Secondary; double-shell slurry feed. Tertiary: evaporator feed.”

2AL-AN-104

Non-Complexed Waste.'
P2 (solid).” ]
Primary: evaporator feed, Secondary: non-complexed waste, Tertiary: nentralized acid waste,”

241-B-102

Non-Complexed Waste,”
B-S1tCk {liquid and solid).”
Primary: CW, Secondary: ER, Tertiary: B Plant low-level waste, Other: IX waste.”
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Tahle A2-1. 88Ts and DSTs with no wash and leach information available for Aluminom.

(8 sheets)

Tark

Waste Sources

241-B-103

Non-Complexed Waste.”

B-SitCk (iguid and solid) and MW (solid)*

Primsary: CW, H‘_S::cundary: EB. Tertiary: IX waste. Other: muxiure of several miscellaneous
wasles.

241-B-105

Non-Complexed Waste,”
B-SItCk {liguid and solidy, 1T (solid), and 2C [soiidjl.?
Primary: BB, Secondary: 1C°

241-B-107

Non-Complexed Waste.”
B-8itCk {liguid and solidy, 1C (=zalid), and CWP2 {ﬂulid‘_l.?
Primary: 1€, Secondary: BB, Tertiary: CW, Other: TBR®

241-B-108

Non-Complexed Waste." .
B-S1tCk {liguid and solidy and CWP2 (solid).
Primary: 1. Secondary: EB. Tertiary: W, Other: IX/TRP

241-B-105

Non-Complexed Wasle,'
B-SICk (liquid and solid) and CWP2 (solid).”
Primary: 1C, Secondary: EB. Tertiary: CW. Other: IX.”

241-B-112

BY-51tCk {hiquid and sohd) and 2C (solid).”
Primary: 2C. Secondary: high-level B Plant waste: Tertiary: Fission Products Waste. Other:
ER/in-tank solidification.”

241-B-203

224-2 (sohid) and NA (liguid}.”
Primary: lanthannm uoride decontamination waste,”

241-B-204

224-2 (solid) and NA (liguid).”
Primary;: lanthanum fluoride decontamination waste,”

241-BX-101

Non-Complexed Waste, _
BL (solid), CWP2 (solid), and TBP (solid).* )
Primary: TRP. Secondary: CW. Tertiary: B plant low level waste, Other: IX,”

241-BX-102

Non-Complexed Waste,” .
CWPZ (solid), DE (solid), and THBE {solid)”
Primary: TBP. Secondary: CW. Tertiary: B plant low level waste, Other: diatomaceous earth,”

241-BX-104

Non-Complexed Waste,"
CWP2 (solidy, CWR (liguid and solid), MW (solid), and TBP (solid).’
Primary: TBP. Secondary: CW. Tertiary: IX. Other: high-level REDOX waste

241-BX-106G

Non-Complexed Wasta,'
BY-51Ck iliguid and solid), CWE2 (sofid), and TBP {solid).”
Primary: TBP. Secondary: CW. Tertiary: EB/I{ Other: B plant low level waste.”

241-BX-10%

1€ {golidy and TRP (solid).”
Primary: TBP. Secondary: CW. Tertiary: IC. Other: 13.°

241-BX-111

Non-Complexed Waste."
BY-81tCk (liguid and solid) and 1C (salid).”
Prmary: 1€, Secondary: EB/in-tank solidification, Tertiary: CW, Other: [X.*

241-BY-101

Non-Complexed Waste,"

BY-51iCk (higuwd and solid) and PFeCN (solid}®

Primary: TBP/FeCN-scavenged waste. Secondary: EB/in-tank sclidification. Tertiary: CW.
Other: 1C°

241-BY-102

Non-Complexed Waste.
BY-S81Ck (liguid and :a‘v.‘:u]iu'l_].2
Primary: TBP. Secondary: EB/in-tank solidification. Tertiary; CW. Other: 1C.°

241-BY-103

Non-Complexed Waste,”

BY-S1iCk (higquid and solid) and CWP?2 (solid).”

Primary: TEF/FeCN-scavenged waste. Secondary: EB/in-tank solidification. Tertiary:
neutralizad acid waste, Other: CW/OWW.'
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Tahle A2-1. 88Ts and DSTs with no wash and leach information available for Aluminom.

(8 sheets)

Tark

Waste Sources

241-BY-105

Non-Complexed Waste.”
BY-SItCk (liquid and solid), PFeCN (solid), and Portland Cement (solid),”
Primary: TBP/FeCN-scavenged waste. Secondary: EB/in-fank solidification. Tertiary: CW 2

241-BY-106

Non-Complexed Waste,'
BY-SltCk (liquid and solid) and PFeCN (solid).”
Primary: TEP/FeCN-scavenpged waste. Secondary: EB/in-tank selidification. Tertiary: cw’

241-BY-107

Non-Complexed Waste.' i
BY-51tCk (higuid and solid) and PFeCN (solidy”
Primary: TRP/FeCN-scavenged waste, Secondary: ER/intank solidification. Tertiary: CW

241-BY-109

Non-Complexed Waste,
BY-81tCk (liquid and solid) and CWPZ2 (solid).”
Primary: TBP. Secondary: EB/in-tank sohidification. Tertiary: CW, Other: metal wagte.”

241-BY-111

Non-Complexed Waste,

BY-SItCk (liuid and solid).”

Primary: TEP!FECEJ—scavengecE waste. Secondary: EB/in-tank solidification. Tertiar: OWW,
Other; CW !

241-BY-112

Non-Complexed Waste,
BY-51Ck (liguid and solid) and MW?2 Lsalid}.r )
Primary: TRP/FeCN-scavenged waste. Secondary: ER/in-tank selidification. Tertiary: cw*

241-C-101

Non-Complexed Waste." )
CWPL (2olid) and THBE (solid).”
Primary: TBE. Secondary: CW. Tertiary: neutralized acid waste. Other: OWW 2

241-C-110

Dilute Complexed Waste.'
1 qaohclj,ﬂ
Primary: 1€, Secondary: TBE. Tertiary: OWW. Other: EB/AX

241-C-111

Non-Complexed Waste, '

L€ (solid), CWP1 {solid), HS (sohkd}, and TFeCN l[s«:rlin:]‘,l.E

Primary: TEP;"FEC-N—SCEWIEEﬁ waste, Secondary: 1C, Tertiary: CW, Other: hot semiworks
Waste,

241-C-201

HS {solid) and NA (hgquad).”
Primarily hot semiworks waste,”

241-C-202

HS {solid) and NA (howid}.*

Primarily hot semiworks waste”

241-C-203

HS (solid)-and NA (liquid),”
Primarily hot semiwerks waste.”

241-C-24

HS {solid) and NA (liguid),”

Primarily hot semiworks waste.”

241-5-102

Double Shell Sharry Feed.”
NA (SItCk} and ®1 (solid).”
Primary: High-level REDOX waste. Secondary: EB. Tertiary: double-shell slurry feed’

241-5-103

Diouble Shell Slurry Feed.”
§1-SHCk (liguid and solid), $2-SSIr {liquid and solid). and R1 {solid).
Primary: High-level REDOX waste. Secondary: EB. Tertiary: double-shell slurry feed

241-5-105

Non-Complexed Waste.'
$1-5hCk (liguid and solid) and R 1 (sohd)”
Primary: High-lavel REDOX wasie. Secondary: BB

241-5-106

Non-Complexed Waste, 3
S1-SKCk (liquid and solid).”
Primary: High-level REDOX waste, Secondary: EB.”
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Tahle A2-1. 88Ts and DSTs with no wash and leach information available for Aluminom.

(8 sheets)

Tark

Waste Sources

241-5-108

Non-Complexed Waste.” _
$1-SktCk (liquid-and solid} and R1 {solid).”
Primary: High-level REDOX waste. Secondary: EB 7

241-5-109

Non-Complexed Waste,' )
51-51Ck (liguid and solid) and K1 {salid).”
Primary: High-level REDOX waste. Secondary: EB.°

241-5-112

Non-Complexed Waste.'
R1 {solid) and NA (hguidy”
Primary: High-lavel REDOX waste. Secondary: BB

241-8%-102

Double Shell Slurry Feed.” ;
S1-SKCk (liquid and solid), $2-SESIr (liquid and solid), and R 1 {solid).”
Primary: High-level REDOX waste. Secondary: EB. Tertiary: REDOX IX

241-8XK-103

Non-Complexed Waste,!
R-SItCK (iquid and solidy, S1-SIUCK (Tiguid and solid), and R1 (solid).” ]
Primary: High-level REDOX waste. Secondary: EB. Tertiary: CW. Other: OWW.”

241-5X-104

Diouble Shell Slurry Feed.
E-51Ck {liguid and solid), 51-81tCk (liquid and solid), amd B1 (solid )2
Primary: High-level REDOX waste. Secondary: ER. Tertiary: REDOX X

241-5X-105

Double Shell Slurry Feed.”

S1-58Ck (liquid and solid), R1 (sold), amd K2 (5ol %

FPrimary: High-level REDOX waste. Secondary: EB. Tertiary: REDOX IX. Other waste Type:
Hanford Laboratory Operations.

241-5X-10

Non-Complexed Waste.'
51-51Ck liquid and solid) and 52-5H50r (Hgquid and é‘.ﬂ:rlid,‘u.:r
Primary: High-level REDOX waste, Secondary; EB. Tertiary: REDOX IX. Other: Laboratory

waste from the 300 area and mixed waste”

2AL-53-107

Non-Complexed Waste, :
R1 (solid) and R2 (solid).”
Primarily high-level REDOX waste.”

241-8XK-109

Non-Complexed Waste,'
R-SICK fsolid), R1 (solid), and R (solid).
Primarily high-leve]l REDOX waste,

241-5X-110

Non:Complexed Waste,'

R-S1tCk {solid) and R2 (solid).”

Primary: high-level REDOX waste. Secondary: REDOX IX. Tertiary: mixture of ssveral
miscellaneous wastes.”

241-3%-111

Non-Complexed Waste,”
R-5IiCk isolid)y, B (solid), and B2 ksalid;."
Primary: lngh-level REDOX waste. Secondary: REDOX Bl

241-5%-112

Non-Complexed Waste."
R1 (solid} and R2 (solid).”
Primarily high-level REDOX waste,”

241-5X-114

Non-Complexed Waste,'
R-51tCk {liguid and sclidy, K1 (solid), and B2 [snziii:!-}.E
Primary; high-level REDOX waste, Secondary: REDOX IX. Tertiary: EB.”

241-8X-115

Non-Complexed Waste.'
R2 (solhd)
Primarily high-level REDOX waste,”
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Tahle A2-1. 88Ts and DSTs with no wash and leach information available for Aluminom.

(8 sheets)

Tark

Waste Sources

241-T-101

Non-Complexed Waste.”

T2-81tCk (liguid and solid) and CWR2 (solid).”

Primary: CW. Secondary: mixture of several miscellaneous wastes. Tertiary: TBE/FeCN-
scavenged waste, Other: evaporalor feed.”

241-T-102

Non-Complexed Waste," )
CWP2 (solid), MW 2 (solid), and CSR (liguid).
Primary: CW, Secondary; mixture of several miscellancous wastes, Tertiary: ¥,

241-T-1G3

CWP2 (solid), CWR1 (solidy, MW?Z (solid), and CSR {liquid).”
Primary: CW, Secondary; mixture of several miscellaneous wastes.”

241-T-105

Non-Complexed Waste, z
1 (sodid), 2C (solid), and CWR 1 (salid),”
Primary: 1€, Secondary: CW. Tertiary: 2C. Other: B Plant low-level waste/TX.

241-T-106

Non-Complexed Waste,!
¢ (solid), CWR1 (solid), and CWR2 (solid)” _
Primary: |C. Secondary: CW. Tertiary: 2C, Other: mixture of several miscellaneous wastes,”

241-T-108

Non-Complexed Waste,!
T1-81tCh (liguid and solid) and 1C (solid).”
Primary: 1C. Secondary: TBP. Tertiary: EB. Other: Hanford Laboratory Operations.”

241-T-10%

Non-Complexed Waste.” _
T1-81tCk (liguid and solid).”
Primary: TEP. Secondary: EB. Termiary: mixture of several miscellaneous wasfes.”

241-T-112

224-2 (solid), 2C {solid), CSR (liguid), and DW (liguid).”
Primary: 2C. Secondary: Lanthanom fluoride decontamination waste. Tertiary,;
decontamination waste. Other! mixture of several miscellanecus wastes.”

241-T-201

224-1 (liguid and solid).” ]
Primarily lanthanem fluoride decontamination waste.”

241-T-202

2242 (solidy’
Primarily lanthanum flueride decontamination waste.”

241-T-203

2242 (solid).”
. . & i ]
Primarily lanthanum fluoride decontamination waste,”

241-T-204

224-2 (solid).”
Primarily lanthanum fluoride decontamination waste.”

241-TX-101

Non-Complexed Waste,'

T2-SICK (liguid and solid), MW2 (solidy, R1 {solid), and Z (solid).”

Primary: high-level REIMOX waste, Secondary: mixture of szveral miscellanzous wastes,
Tertiary: mixture of several miscellaneons wastes,”

241-TX-102

Non-Complexed Waste,

T2-81Ck (liguid and solid) and MW2 Ii_scmliﬂjl_1

Primary: High-level REDOX waste, Secondary: EB. Tertiary: mixture of several
miscellanecus wastes,”

241-TX-103

Non-Complexed Waste,'
T1-58Ck (lguid and solid) and T2.51Ck Ciguad and solid).”
Primary: TBP. Secondary: EB.

241-TX-104

Non-Complexed Waste.'

T2-81tCk (liquid and solid), and R1 (solid).”

Primary: High-level REDOX waste. Secondary: EB. Tertiary; mixture of several
miscellancous wastes.”

241-TX-105

Non-Complexed Waste,”

T2-81tCk (liquid and solid) and MW?2 {solid).”

Primary: High-level REDOX waste. Secondary: EB. Tertiary: mixture of several
miscellaneous wastes.”
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Table A2-1, 88Ts and DSTs with no wash and leach information available for Aluminum.

(8 sheets)

Tark Waste Sources
Non-Complexed Waste '

241TX106 T2-81tCk (liquid and solid), MW 2 (solid), and R1 (solid).®
Primary: High-level REDCES waste, Secondary: EB. Tertiary: mixture of several

miscellaneous wastes.”

Non-Complexed Waste."

24 1-TX-107 R-S1tk (liquid and solid) and T2-SkCk (liquid and solid).?
Primary: High-level REDOX waste, Secondary: EB?
Non-Complexed Waste,"

241-TX-108 T2-S1tCk (liquid and solid), MW?2 (solid), and TRP (solid).2
Primary: EB. Secondary: TBP. Tertiary: high-level REDOX waste”
Non-Complexed Waste,”

24 1-TH-108 IC {solid)”
Primary: EB. Secondary: 1C. Tertiary: TBP.
Non-Complexed Waste,'

241-TX-110 T2-81tCk (lquid and solid) and 1C {solid).”
Primary: EB. Secondary: 1C. Tertiary: TBP.?
Non-Complexed Waste,”

241-TX-111 T2-51Ck (liguid and sold) and 1C {solid).”
Primary: EB. Secondary: 1C. Tertiary: TRP.”
Non-Complexed Waste,'

241-TX-112 T1-SItCk (Tiquid and solid) and T2-SIiCk (liguid and solid).”
Prmary; BB. Secondary: 1C°
Non-Complexed Waste.'

241-TH-113 T2-50Ck (liguid and solid) and 1¢ (solid).”

Primary: EB. Secondary: 1C°

241-TX-114

Non-Complexed Wiste," _
T1-51tCk (liguid and solid}, T2-51tCk (liquid and solid), and 1C fSOlid','l.'l'
Primary: EB. Secondary: 1c°

241-TX-115

Non-Complexed Waste,'

T2-5#Ck (liquid and solid) and TRE (sohd).”

Primary: EB. Secondary: high-level REDOX waste. Tertiary: CW. Other: deconfamination
waste.”

241-TX-116

Non:Complexed Waste, '
T1-SitCk (liguid and solid), T2-$1tCk (solid), and DE (solid).”
Primary: BB. Secondary: 1C°

241-TX-117

Non-Complexed Waste,”
T1-SitCk (liquid and selid), T2-$1tCk (solid). and DE {solid).”
Primary: EB. Secondary: 1C°

241-TX-118

Non-Complexed Waste,'
T2-58Ck (Qiguid and solid) and NA {SIt«CI{J_2
Primary; EB. Secondary: TBP. Tertiary: CW. Other: 1C.°

241-TY-101

Non-Complexed Waste, _

T1-SECk (liquid and =olid) and 1CFelCN {solid).”

Primary: 1{/FeCN-scavenged waste. Secondary: EB, Tertiary: TBP, Other: high-level
REDOX waste.”

241-TY-102

Non-Complexed Waste,"
T1-81tCk (liquid and solid} and T2-S1tCk (liquid and solid).” -
Primary: EB. Secondary: 1C. Tertiary: mixture of several miscellaneous wastes.”
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Tahle A2-1. 88Ts and DSTs with no wash and leach information available for Aluminom.

(8 sheets)

Tark

Waste Sources

41-TY-103

Non-Complexed Waste.”
2-81tCk (liguid and solidy, 1CFeCN (salid), and TBP (solid).*
Primary: TBP. Secondary: 1C/FeCN-scavenged waste. Tertiary: CW. Dther: high-level
REDOX waste/ mixture of several miscellaneous wasies.”

241-TY-105

Non-Complexed Waste,”
TBP (solid).”
Primarily TBP.

241-TY-106

Non-Complexed Waste.
DE (salid} and TRP (solid)>
Primarily TBE.

241-11-101

Non-Complexed Waste."
R1 (zalidy*
Primarily high-level REDOX waste,”

241-1U-102

Non-Complexed Waste,'
2-81Ck (liquid and solid), S2-SItSir (solid), and R1 {solid).
Primary: EB. Secondary: high-leval REDOX wagte ”

241-U-103

Non-Complexed Waste,

S1-5iCk (liquid and solid), 52-5htSlr {zolid), and K1 1_5011411.3

Primary: EB. Secondary: high-leve]l REDOX waste. Tertiary: mixture of several miscelianeous
wastes.”

241-1U-104

Non-Complexed Waste.
DE {solid) and MW 2 (solid.”
Primary: high-level REDOX waste. Secondary: diatomaceous earth.”

241-11-103

Non-Complexed Waste,'
82-SkiSk (liguid and solid), T2-51tCk (liquid and solid), and CWR1 {solid).”
Primary: EB. Secondary: CW. Tertiary: high-level REDOX waste.”

241-11-106

Non-Complexed Waste,

$1-SICk {liquid and solid).”

Primary: EB. Secondary: high-level REDOX waste. Tertary: B Plant low-level waste. Other:
Low-level waste from PUREX plant®

241-U-107

Double Shell Sturry Feed.'
S2-SISk (liquid and solid), T2-St1Ck (liquid and solid), and CWR1 {solid).”
Primary: EB. Secondary: CW, Tertiary: mixture of several miscellaneous wastes,”

241-13-111

Double Shell Slurry Feed,"
S1-5iCk (liquid and solidd, 82-5kSIr (hquid and solid), 1C (selid), and R1 it?.lz’.iliuj]l.2
Primary: ER. Secondary: high-level REDOX waste. Tertiary: 1}

241-1J-112

Non-Complexed Waste," _
LC (goludy, CWEL (solid), and B 1 (solid j.2
Primary waste type is unknown.®

241-1U-201

CWRIL {liguid and su:>liq:h.1
Primarily cw.?

241-11-202

CWRI {liquid and solid).”
Primarily CW.”

241-17-203

CWRI {liquid and solid).”
Primarily W,

241-11-21

CWEI {ligeid and :-:l:hh'r];.1
Primary: high-leve]l REDOX waste, Secondary: 2C, Tertiary: oW

Superscript References: " WHC-EP-0625. “ WRPS, 2010. ° PNNL-13394. *PNWD-3300 (WTP-RPT-076).

“PNL-9814.
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A3 SINGLE- AND DOUBLE-SHELL TANK LABORATORY CONCENTRATION
VERSUS TIME INFORMATION.

Concentration versus time data was compiled trom four laboratory studies (see Table A3-1) on
seven separate S5Ts. This information was then plotted (see Figure A3-1 through Figure A3-14)
to observe correlations in how the percent removal of aluninum was affected due to changes in
the solution caustic concentration, leaching temperature, andfor time for the varipus tanks. Much

vaniation occumed between the different 1ank samples analvzed, with all of the analyses showing
a pozitive amount of aluninun removal,
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Table A3-1. Caustic Leaching Aluminum Concentration versus Time Data (2 sheets).
e s | wehadiaen | qommionmetod) | — | Gamt | Gty | Gty | apimiy | — | — | = | | caan | o [ o | carp | — [ |~
PNNL-120:26" | B-101, 1.1M, 60°C 5 mL leachate per g as-received sludge L 56 42 — | 180D 2000 2000 1900 — | —|—|— 354 |442 |42 |40 — | —=]—
PNNL-12026 ™ | B-101, 3.2M, 60°C Same as above; 168 03 50 — | 2400 2400 2700 2600 — | —|— | — 462 |46.2 |3519 |504 — ] —=||I—
PNNL-12026"™ | B-101, L.OM, 100°C Same as above, 168 50 46 — | 2000 2200 2000 2300 — | —|—|— |40 [|440 [|40.0 [460 — | — | —
PNNL-12026 ™ | B-101,3.1M, 100°C Same as above. 168 62 50 — | 2400 2600 2500 2600 — | —|—|— |40.2 |S500 |48.1 5.0 — =|li—=
PNNL-12026" BX-110, 1.2M, 60°C 10 mL leachate per g as-received sludge 168 a5 a3 — | 1892 2L 3325 3520 — | — 11— | — | 500 130 BO.5 05.4 — ) == ] =
PNNL-12026% | BX-110, 3.2M, 60°C Same as above. 168 99 99 — | 3299 3458 3546 3529 — | —|—|— %25 |90 |9%5 |[|9%90 — | — | —
PNNL-1 2026 ™ BX-110, 1.2M, 80°C Same as above. 168 a8 a8 — | 2849 3189 3444 3481 — | —]— | — | 80.2 LA o974 98.0 — | — | —
PNNL-12026 % | BX-110, 3.1M, 80°C Same as above, 168 97 ug — | 3254 3657 3283 3303 — | —|— | — | 985 108.5 | 974 | 980 — | — | —
PNNL-F226® | BX-110, 1.2M, 95°C Same as above. 168 09 09 — | 3335 3304 3578 331 — == — 994 1012 | 1087 |99 — | — | —
PNNL-12026"" | BX-110, 3.2M, 95°C Same as above. it} 9g 99 — | 330 3483 3548 35332 — | —|—=|— |95 |96 |9%4 |9%0 — | — | —
PNNL-1 2026 BX-112, 1.1M, 60°C 15 ml leachate per p untreated solids I6E £ f2 — | 171 16%] 1525 1434 — | — | —=]|— 743 73.1 630 &62.0 S | [
PNNL-12026" | BX-112, 2.9M, 60°C Same as above. 168 B! it — | 2193 2082 1790 14158 | — | — |— | — | 1053 | 1000 | 860 | 68.0 — | — | —
PRNL-12026 BX-112, 1 3M, 80"C Same as above. it ol i) 54 — | 1727 1412 1443 1394 — | —]— | — | 660 54.7 55.9 54.0 — | — | —
PNNL-12026 BX-112, 34M, B0°C Same as above. 168 63 63 — | 2033 1683 1493 1470 — | — | = | — | B4 T2l 63.9 63.0 — | = | —
PNNL-120326 % BX-112, 1.1M, 100°C Same as ahove. 168 53 31 — | 1431 12493 1323 1268 — | —|— | —]3%8 324 33.2 3140 — | — | —
PNNL-12026 % | BX-112, 34M, 1G0°C Same as above, 168 a1 50 — | La04 1462 1457 1445 — | — = |— &35 |59 [|525 |353940 S ||| |-
PNNL-12026 " | C-102, 1.1M, 60°C 5.56 mL leachate per g dry washed solids | 72 27 27 — | 5185 — 6273 — — | —1—|—1223 |— 2710 | — — | =] —
PNNL-12026"™ | C-102 2.9M, 60°C 3.67 mL leachate per g dry washed solids | 72 a5 us — | 12034 . 1 6260 — — | —|—=]—[703 |— 950 | — —| = |h—
PNNL-12026 % C-102, 1.0M6, 100°C 122 mL leachate per g dry washed solids | T2 2 2 — | 'B524 — 2406 — — | —]—|— 181 — 20.0 — — | — | —
PNNL-12026 @' C-102, 290, 100°C .31 mL leachate per g dry washed solids | 72 a5 a5 — | 24160 - 30620 - — | — | — | — 754 — 5.4 — SNy (P | —
PNNL-F2026 '™ 5-101, IM, 707C 30 mL leachate per g solids 168 0 66 — | 80.3 a0l Bal 1260 — | —]|—1—145 26.2 43.0 66.0 — | — | —
PNNL-12026 @ 5-101,3M, 70°C 148 mL leachate per g sclids 168 63 50 — | 334 1170 L1T0 3100 — | —]—|— | 64 223 223 3940 — | — | —
PNNL-12026" | §-101. 1M, 95°C 8.5 mL leachate per g solid 168 L] 87 — | 1620 2640 3610 4050 — | —|—|—|285 |464 |634 R7.0 — | — | —
PNNL-1Z026"" | §-101, 3M, 95°C 4.5 mL leachate per g solid 168 of 80 — | 4570 a5} LOGH} L 340H) — | === 13140 |66l 124 Bo —
{a) Amouont removed from dilute hydroxide-washed sohdds after leaching for 168 hours
T—————————————————.—.———.—.——.—.———————.————————————SS-—-S———=.=—hh——————Ss—S—hbs—Sh——L———.,
: ; = 5 . : . T
Reference | Tank, NOH[M], T (C) | Liguidtosolid ato ) | wahantions | @unmation metosty | — | tagity | gy | cpnty | gy | mgmry || | | ehd | @b | cekd | @ap [~ ]|~
ORNL/TM-13655 | 5-101, 1M, 70°C 30 ml leachate per g solid 168 T84 750® — | 863 01 =60 1260 44.9 — | —|— |62 358 6lda | T4 — | — | —
ORNL/IM-13635 | 5-101, 1M, 95°C 149 mL per & solid 168 2O g1.6 ™ — | 1a20 2640 aGin 4950 153 — | —— | 221 47.5 4.9 0.0 — | — | —
ORNL/TM-13635 S-101, AM, FORC 8.3 mL per g solid 168 640 606 ™ — | 334 1170 3100 S6E0 460 — | — | — | 3B 134 354 640 — | — | —
ORNL/IM-13633 | 5-101, 3M, 95°C 4.5 mL per g solid 168 91.5 90.4 ™ — | 4670 Qu50 10090} 13400 104 — | —|— ]38 7.9 T44 | 915 ) |
(b Amount removed by leach'wash step only,
: . . 5 0 ;
T = o [ o | | [ [ s [ s [ | B 0 [ I B
PNNL-13702 | 5-110, 1M, 60°C =Rk mL solution per g washed solids | 168 34 — | — | 542 715 914 1262 | 1811 1739 178 12:2 1o | 206 283 | 406 30.0 4.0
PHNL-13702 | 5-110. 2.8M, 60°C Same as above, 168 47 - — | 673 e 937 1267 1892 LETO 139 162 196 234 3lE 47.6 470 e
PNNL-13702 | 5-110, 4.8M, 60°C Same as above, 168 Sl — | — | 526 T B30 1201 | 1926 1896 a3 16.5 18.5 219 | 217 | a0 S0.0 54
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Table A3-1. Caustic Leaching Aluminum Concentration versus Time Data (2 sheets).
PNNL-13702 | 5-110, 096, 80°0 Same as above, 168 33 — | — | 758 M2 | 1699 | 2502 | 3043 3056 137 171 235 384 56.5 G7.8 69.0 31
PNNL-13702 | 8-110, 2.7M. 80°C Same as above. 168 al — [ ==]&8 1029 | 1794 | 2907 | 3757 | 3786 186 09 |247 [431 |699 |903 a1.0 45
PNNL-L3702 | 5-110, 4.6M, 80°C Same as above, 158 oG — | — | 855 1032 | 1880 | 2911 | 3788 3670 178 224 2740 442 6.1 99,1 QgL 4.7
PNNL-13702 | S-110, (.8M, 100°C Same as above. 168 91 — | — | 1253 | 1823 | 2781 | 3550 | 4087 | 4031 139 283 |[41.2 |628 |80l |923 91.0 3.1
PNNL-13702 | 5-110, 2.7M, 100°C Same as ahove, 168 i) — | — | 1428 | 2059 | 3186 | 4038 | 4167 | 4150 138 344 496 |768 |973 |1004 |1000 |33
PNNL-13702 | 8-110, 4.6M, 100°C Same as above. 168 100 — | — | 1462 | 2239 | 3499 | 3951 | 3891 |4043 134 362 | 3534 |85 |977 |962 1000 |33

I Tank, NaOH [M], T ("C} | Liquid to solid ratio Time | % Al femoval from | |4k £ hr 2he | T2hr | 168 hr | 168 e | Final Wash 4_-1]1' : 8 hr _ 24 hr_ 72 hr_ 168 hr | 168 ke | Pinal _W:ash
{hr) wash and leach fuglg) | (uglg) | (ugle) | (uglg) | gl | (uglg) | nglg) (RAL | (RAL | (RAL | (RAL | (RAL | (AL | (AL

PNNL-13956 | T-110. 0.6M, 60°C =20t mL solution per @ washed solwls | 168 27 — | =] 54 5.6 5.4 5 51 s 2.3 28.6 296 28.6 26.5 274 19.1 12.2
PNNL-13956 | T-110, 2.5M . 60°C Same as above. 168 42 — | — 113 121 119 o 8.3 b i 558 | 598 |S535 (445 | 420 305 0
PHNL-13956 | T-110, 3.8M, 60°C Same as above, 198 54 — | — | 7 12:40 13.5 134 152 11.3 5.8 415 |489 |[s524 |s520 |500 439 225
PMNIL-13956 | T-110, 0.6M, 20°C Same as above. 168 53 2 = — | 41 43 30 37 B3 4.2 6.3 262 275 249 236 53.0 26.8 40.2
PNNL-13956 | T-110, 2.7M, 80°C Same as dbove. 158 67 — | — | 116 12.5 115 124 143 12.1 T3 543 |586 |539 |58l 61.0 56.7 34.2
PWNNL-139506 | T-110,4.2M. 80°C Same as above. 168 B3 — | — | 117 121 128 i3l 15 13.5 q 04.7 67.0 TOE TS 83.0 T47 4498
PMNL-13955 | T-110, 0.6M. 100°C Same as above. 168 S0 — | — | 45 52 8 4.5 BB 27 G 26.1 205 284 25.6 50.0 153 i64
PMNL-13235 | T-110, 2.5M, 100°C Same as ahove. I8 5 — | — | 121 126 131 139 131 116 g 1094 | 72.1 1530 796 150 664 41.2
PNNL-13956 | T-110,4.3M, 100°C Same as ahove, i {o%] i} — | — | x4 144 141 148 174 14.1 3T 447 | 618 | 607 | 637 774 L7 15.9
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Figure A31. Compilation of Laboratory Data for Percent Aluminum Removal versus Leaching Time
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Figure A3-2. All canstic leaching analyses for Tank 241-B-101.
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Figure A3-3. All caustic leaching analyses for Tank 241-BX-110.
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Figure A3-4. All caustic leaching analyses for Tank 241-BX-112.
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Figure A3-5. All caustic leaching analyses for Tank 241-C-102.
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Figure A3-6. All caustic leaching analyses for Tank 241-5-101.
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Figure A3-7. All caustic leaching analyses for Tank 241-5-110 .
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Figure A3-8, All caustic leaching analyses for Tank 241-T-110.
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Figure A3-9. Caustic leaching using 1M NaOH at 60°C .
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Figure A3-10. Caustic leaching using 3M NaOH at 60°C.
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Figure A3-11. Caustic leaching using 1M NaOH at 80°C.
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Figure A3-12. Caustic leaching using 3M NaOH at 80°C.
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Figure A3-14. Caustic leaching using 3M NaOH at 100°C.
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