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Objectives

B Perform research and

development to advance the
waste stabilization technology
options by through closely-

coupled theory,

experimentation, and modeling

B Develop solutions for Hanford,
Idaho, Savannah River, and
Oak Ridge wastes challenges
(along with facilitating

management of future wastes)
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@ ENERGY General Approach

Environmental Management

B Balance between near-term incremental technology
Improvements and long-term transformational solutions

B Address the requirements for high risk waste streams
— high-level tank waste (RPP, SRS)
— low-level tank waste (RPP, SRS)
— high-activity tank waste (INL)
— high-level calcine waste (INL)
— secondary low-level wastes (INL, RPP, SRS, ORNL)

B Research organized into three initiatives:
— 1.5.1: Develop Next Generation Melter Technology
— 1.5.2: Develop Advanced Glass [or waste form] Formulations
— 1.5.3: Develop Supplemental Treatment Technologies
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Transformational Solutions
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Transformational Improvements

Scientific
Advancement

Improvement

Incremental Improvements

time/effort
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Environmental Management

Waste Streams - SRS LWO
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B Develop Next Generation . _ Site Key:
Melter Technology - E o
: S ||| Generation |;; River
— incremental melter © Meler I
improvements S S i
. . S I Hanford
* materials of construction £ L
. operating temp dh .......
) Idaho
¢ bUbeerS/StlrrerS ------------------
« diagnostics/instruments
— next generation melter g
initiative 5
. . . S Melter
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@ ENERGY Schedule-1.5.1

FY'14

FY’'08 FY’09 FY’10 ~ FY11  FY'12 FY’'13

_ hlgher temperature processmg

Next Gen Melter
International workshop

‘5 Call for proposals
grand challenae research

— advanced agltatlon methods

_ advanced dlagnostlcs and |nstrumentat|on

— advanced heatlng methods

e develop glass contact materlals

— develop feed pretreatment strategles

FY’15 FY’16 FY'17
® DpwrF melter changeout |

’ Potential WTP LAW earIy start

Incremental Melter Improvements

_ desrgn bUI|d demo pl|0t melter

Time (years)

Contlnuatlon decision p0|nts ’ ¢
: - ; : ; ; pilot testing ' ' \ '
FY’08 FY'09 FY'10 FY’'11 FY'12 FY’'13 FY'14 FY’'15 FY’'16 FY'17
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B Develop Advanced Glass/
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) S i Phosphate|: Glass Formulation : Site Key:
Waste-form Formulations & | : !
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— - H | :
N Advance_d glass 2 il Melter |; Performance Modeling! River
formulations S |3 =--oooooooooooost 0 :
e broad iti = I LAW Glass I | Hanford !
roader CompOSI on : Formulations to : L..T.T.T.T.T.T.T.TI
range :"""'I":: Facilitate at Tank | : :
. if Crystal g Treatment ! Idaho
gasspropery models [ (2, fl---Temmen e
* nepheline constraints ~ _ :I"""“""*""*""Ji’r'|""""""G'|""
: [SRE -1 Alternative LAW Glass
* high sulfur/soda LAW < i“i Corrosion i
: 4| Disposal |;: -
~ Alt. disposal methods 5 |iLrmemawn - ReOUIrements___!
&) E'I'A'A'A'A';'A';'A'l:. _________________
— Crystal tolerant glasses £ |1 ; _ ]
‘| Advanced |: Glass Formulations !
— Melter performance e S ——
models
R T &, 4 S
— Phosphate glasses S, 4 ’@@,"@ 9@/"% % o,
% % 2 7. %,
Z % S N
%Y 7
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FY'08 FY’09 FY'10  FY11 FY’12 FY’'13 FY'14 FY’15 FY 16 FY 17

, Incremental Improvements In Glass Formulatlon

: expansmn of glass property data and models
advanced glass formulations : - = - -

formulatlon to support LAW early start or at tank pretreatment

Phosphate Glass
. s ; Call for proposals : : . ‘
grand challenge research i ——— —
Contlnuatlon decision p0|nts ‘ ‘ ’ ‘
: : ; : : PI1OT TESTING i i —

' - - - 2 Call for proposals
model development testlng, & valrdatlon

A|t DISpOS&' _
- glass corrosion rate law

— develop short term tests (pnmarrly for LAW)

FY’08 FY’'09 FY’'10 FY'11 FY'12 FY’'13 FY'14 FY’'15 FY’'16 FY'17
Time (years)
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FY'08 FY’09 FY'10  FY'11 FY 12 FY’13 FY’14 FY'15 FY’'16 FY'17

: FIU|d|zed Bed Steam Reformlng
demonstratlon with Hanford LAW |

demonstratlon with secondary Wastes and recycle streams

Contlnuatlon deC|S|on pomt ‘

HIP Development for INL Calcme

— Secondaty Waste Form Initiative
Hanford Workshop |
[FEE——— develop prellmlnary data for call

@ caifor proposals

_ develop and test waste form concepts

® callfor proposals

: ~ proof of concept testlng multlple technologies

‘ Technology(les) selectlon

technology deveIOPment and demonStratlon B B —

FY’'08 FY’09 FY’'10 FY’'11 FY’'12 FY’'13 FY’'14 FY’15 FY’'16 FY'17
Time (years)
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B An integrated research program was developed for EM
waste stabilization:

— balance between transformational and incremental
Improvements

— multi-site benefit in activities
— augments site specific research (performed by sites)

— collaborative research being and to be performed my multiple
Institutions: PNNL, SRNL, VSL, ANSTO, MST, and
completive research calls to universities, laboratories, and
companies

— priorities and programs for FY10 to be evaluated shortly
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Summary and Conclusions,
ENERGY Y

Cont.

Environmental Management

M Significant accomplishments:

high waste loaded glasses (RPP-HLW, RPP-LAW, SRS-HLW)
melting rate models/improvements (RPP-HLW, LWO-HLW)
HIP demonstration (INL-calcine)

FBSR demonstration (RPP-LAW, RPP-secondary waste)
CCIM demonstration and design (LWO-HLW)

crystal tolerant glass formulation (RPP-HLW)

initial work on rheological modifiers (RPP-HLW, LWO-HLW)
broader property models (RPP-HLW)

secondary waste requirements workshop (RPP-secondary
waste)

M Detailed descriptions in poster session
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