RECORD

OF MEETING

CRYSTALLINE POROUS SILICA “GUBKA” WORKSHOP/DEMONSTRATION
IDAHO FALLS, IDAHO
MARCH 6-10, 2000

IIporokoa

Paoouero Cosemanus/Ioka3zaTeabHbIX

HUcnbiTanmit Kpucrammueckoro Ilopucroro

Martepuana Ha Ocnose /Ipyokucu Kpemuus «I'yoxa»
Angaxo ®ouic, Aigaxo

6-10m

Participants:

U.S.: Dr. Jenya Macheret, Dr. Suzanne
Clarke and Mr. Kenny Osborne (U.S.
Department of Energy, DOE), Dr. Dieter
Knecht and Dr. Troy Tranter (Idaho
National Engineering and Environmental
Laboratory, INEEL), Mr. John Moerlins an
Dr. Hans Plendl (Florida State University)

Russia: Dr. Albert Aloy and Ms. Natalia
Sapozhnikova (Khlopin Radium Institute,
KRI), Prof. Alexander Anshits (Institute of
Chemistry and Chemical Technology of th
Siberian Branch of the Russian Academy
Science (RAS), ICCT.

Interpreters: Tanya Albert (Thomas E.
Albert and Associates, TEA), Kevin Kelly
(TEA).

Purpose:

The purpose of the workshop was to (1)
demonstrate INEEL laboratory tests and
protocol on using the porous silicate Gupk
material to trap simulant and spiked Pu
nitrate solutions, (2) compare the US and
Russian test protocol and results, (3)
identify new potential customer base and
determine potential customer needs, (4)
determine a patenting strategy with DOE-
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Y4yacTHUKH:

CHIA: /I-p E. Maueper, n-p C. Kinapke ur. K.
Oc6opH (DOE), n-p I. Kaekr u

n-p T. Tpaurep (Alinaxckas HannonanbHas
WNnxenepnas Jlabopatopuu, INEEL), r. JIx.

Moepnunc u X. [Inenan (Florida State University).
d

Poccusi: JI-p A. Aunoit u r-xa H. CannoxxaukoBa
(Panuessrit uactutyT M. B.I'. Xnonuna), mpod.
A. Aamun (MHCTUTYT XUMHUH U XUMHAYECKOU
texHosioruu Cubupckoro otaenenus PAH).

e

of

HepeBoqunku: T. Annbept u K. Kemnu
(Thomas E. Albert and Associates, TEA)

Hean:
Lens paboyero coBemanus coctosia B: (1)
npoBeacHuu B INEEL mokazaTenpHBIX uCTbITaHMI
{a TI0 HACBILIEHUIO TOPUCTOTO MaTepuaia Ha OCHOBE
IBYOKHCH KpeMHUs «I'yOka» B MOJIEIbHBIX U
COJIepIKalINX HUTPAT TUTYTOHUS PacTBOpax u
MIPOTOKOJIUPOBAHUS UX PE3YyIbTATOB, (2)
CPaBHEHHMH PE3yJIbTAaTOB UCIIBITAHUMA,
npoBeacHHbIX B CIIIA u B Poccun, (3)
OTIpe/IeNIeHNY TTOTEHIIUAIBHBIX MOJIb30BaTETENCH U

HQ, and (5) develop future joint testing

WX TIOTpeOHOCTEM, (4) onpeneNeHur CTpaTeruu



strategy. In addition to the Workshop, a
meeting was held at the Waste Managem
2000 meeting with Konstantin Kudinov,
Deputy Chief Engineer of Mining and
Chemical Combine (MCC) at
Zheleznogorsk, to determine the protocol
for the May Workshop at MCC, and the
Gubka technology was presented to the
Nuclear Materials Focus Area (NMFA)
Technical Advisory Group (TAG) at the
Mid-Year Review in Tucson.

Major Results of the Workshop/
Demonstration and Path Forward:

Conducted Laboratory Demonstration of
U. S. TestsDemonstrated U.S. results
capabilities and test protocols at INEE
Radiochemical Laboratories and Hot
Isostatic Press facility; evaluated
scanning electron microscope (SEM)
measurements of a loaded Gubka san
and SEM sample preparation
procedures. Identified potential
modifications of Gubka composition to
better stabilize high sodium-content
solutions.

Compared U.S. and Russian Test Results:

Evaluated recent test results of
simulated-spiked Pu nitrate solutions
containing problematic components.
New Gubka materials developed by
Professor Anshits of ICCT with higher
waste capacities were transmitted to
INEEL scientists for further tests. U.S
scientists were informed of the status
a new Tank Retrieval and Closure
Demonstration Center (TRCDC) at
MCC with capability to demonstrate
Gubka immobilization of separated
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actinides, which will be produced in th
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narentoBanus copMecto ¢ DOE-HQ, (5)

eanpeﬂeﬂeHI/IH CTPATCruu 1o MNpoOBCACHUIO

COBMECTHBIX HCTIBITAHUN B Oymymiem. B
JIOTIOJIHEHUE K IAHHOMY COBEILIaHHIO, Ha
koH(pepenmu mo O6pamennro ¢ OtTxomamu —2000
cocrostack Berpeya ¢ K. KyauHoBeiMm,
3aMecTUTENEM TJIaBHOTO HHXeHepa [ opHo-
xummuaeckoro komounara (I'’XK) B T.
Kenesnoropcke, i onpeesieHns IpoTOKoa
Mmaiickoro pabouero cosemanus B '’ XK.
Texnonorus «I['yOka» Obi1a peactasiena [ pyrre
Texanuecknx CoetHukoB Otaena /I mo
SnepHBIM MaTepragaM Ha COCTOSIBLIEMCS B T.
Tyccon [lonyronoBoM OTyeTe Mo 3TOi TeMaTHKE.

Ocnosnble PesyabraTel CoBemanusi/ TectoB u
3apaun Ha Byayuiee:

IIpoBenenue 1a00PATOPHBIX MOKA3ATEJbHBIX
ucnbiTannii B CIIIA: B PagnoxumMuueckux
naboparopusx INEEL u Ha YcranoBke
I'opsuero U3ocratuueckoro IIpeccoBanus
MIPOJIEMOHCTPUPOBAHBI U 3aPOTOKOJINPOBAHBI
pe3yAbTaThl UCTIBITAHUNA U BO3MOXHOCTEH
TEXHOJIOTHH, Ha SJIEKTPOHHOM MHKPOCKOTIE
MIPOBE/ICH aHAJIU3 PE3yJIbTaTOB CKAHUPOBAHUS
HACBIIEHHOTO 00pa3ia «I yOKu» 1 mporeayps
W3rOTOBIEHHS 00pasma. OnpeneneHbl
BO3MOJKHBIE M3MEHEHUS cocTaBa «I yOKm» st
yIy4IIeHUs] CTAOUITH3AI[UN PACTBOPOB,
HACEIIIEHHEIX COIOU.

CpaBHeHMe pe3y/IbTATOB TeCTOB, IPOBEIEHHbIX

B CIIIA n B Poccun: ITpoananusupoBaHsl
pe3ynbTaThl HEJABHUX TECTOB C MOJIEIIbHBIMHU,
COZIEpXKAIIMMHU IPUMECH HUTpATa ITYyTOHUS
pactBopamu. HoBele, pa3paboTaHHble
npodeccopom Anmuiiem B UXXT, Mmatepuans
«"'ybkay ¢ 6osiee BBICOKOH CITOCOOHOCTHIO
HachIleHus Obutn Tiepenansl yueHsiM INEEL
IUTIA majdpHEeHmuMX ucnbltanuii. Ydaensie CIIIA
ObUTH TPOUH(DOPMHUPOBAHBI O CTATyCe HOBOTO
Hemonctpamuonnoro Llentpa mo IlepepaboTke
u 3akpeitaio Emxocreit (TRCDC) na I'XK u
BO3MOXKHOCTBIO JileMOHcTpauu «I yOku» 1o
UMMOOUIUTH3AIINH aKTUHUJIOB B PaCTBOpax,



Universal Extractant (UNIX) process
separation demonstration of actual M(
wastes. Reviewed INEEL test results
stabilize existing sodium-bearing liquid
waste on silica gel and Gubka, and
proposed new material with higher
capacity.

Identified Potential New Customers and
Determined Needs: Dr. Clarke, DOE-RL,

identified a potential need (to be
communicated to EM-50) to stabilize
small quantities of plutonium solutions
at Hanford, which will be difficult to
process using the baseline magnesiun
hydroxide precipitation process (basec
on previous experience at Rocky Flats

Gubka can also be considered a backs

to this baseline process for other
solutions if unanticipated difficulties ar
encountered; laboratory waste solutior
were identified where existing method
may not be as effective; Mr. Roger
Henry, INEEL NMFA identified options
in the U-233 environmental impact
statement (EIS) which would require
stabilization of some of the existing
uranium solutions. A flow schematic of
application of Gubka to different waste
streams, including packaging,
transportation, and disposal for differe
waste types, was identified as needed
potential customers. Final waste form
characteristics for different waste
streams stabilized by Gubka need to b
determined and transmitted to potentia
customers. Potential needs for lab
solution stabilization in the DOE and
other laboratories need to be assesse

Determined Gubka Patenting Strategy

with DOE-HQ: Because of the DOE
travel restrictions, a video conference
was held with DOE-HQ intellectual
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MOJIYYEHHBIX B IIPOIECCE IEMOHCTPAITUN
YHUBEPCAILHOTO SKCTPAKIIMOHHOTO MPOoIecca
FOHEKC na peansubix otxomax ['XK.
[Tpoananu3upoBaHbl pe3yabTaThl IPOBEICHHOTO
B INEEL tecra mo crabunm3anuu copeprKaniux
COJTY )KHJIKUX OTXOJIOB B IBYOKUCH KPEMHHUS U B
«['yOKy», 1 IpeTIOKEHBI HOBBIC MaTepHaIIbI,
ob6mnagaromre 00Jiee BEICOKOI CIIOCOOHOCTHIO
HACBIIIECHMS.

Onpene.ﬂem,l HOBbIC NOTCHIINAJIBbHBbIC
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property rights protection experts, Mr.

noJib3oBaresm u norpednocru: [I-p Kinapke,
J2- RL, onpenenuia NOTEeHIHAIBHYIO
notpebHocTh (Oynet oocyxaarsest ¢ EM-50) B
CTaOUITN3alMU MaJIbIX KOJIHYECTB, COAePKAIINUX
TUTYTOHUI pacTBOpoB X H(MOpa, KOTOPHIE
OyneT TpyaHo nepepadboTaTh, UCTOIB3YsI
0a30BYyI0 TEXHOJIOTHIO C IIOMOIIBIO MpoIecca
OCAXKIECHUS TUAPOOKUCHIO Maruus ( o
pe3ynbTaTaM MpeablIyIuX SKCIIEPUMEHTOB B
Poku ®maTe) ; «'yOKa» MOXKET Takxke
paccMaTpuBaThCs Kak 1y0sep s 6a30Boi
TEXHOJIOTH U JUIsl IPYTUX METOJOB B CIIy4yae
BO3HUKHOBEHUS HEMPEIBUICHHBIX TPYTHOCTEH;
oTpezieNieHbl PacTBOPHI J1a00PaTOPHBIX
OTXOJIOB, TJI€ CYIIECTBYIOLIUE METOABI MOTYT
obITh Hed(ppexkTuBHBL, T. P. T'enpu, INEEL
NMFA, onpenenun Te HanpaBiIeHUs B
3asBiieHun 0 Biustnun Ha OKpyXaromyro
Cpeny (EIS) ypana-233, rue Moxer
IMOHATOOUTHCS CTAOWIN3alIUs UMEIOIIUXCS
pacTBOpOB ypaHa. bblo nmpu3HaHO
HEOOXOIMMBIM pa3padoTaTh AJIS
MOTEHIIUATBHBIX MOJIb30BaTENEH
CxemaTnueckoe IpeCTaBlIeHne IPUI0KEHUIN
«["'yOKkm» K pa3nHYHBIM BHJIaM OTXOJIOB,
BKJIIOYasl yIIaKOBKY, TPACTIOPTUPOBKY U
3aXOpOHEHHE PA3TUYHOTO THITA OTXO/I0B.
HeoOxonumo onpeneanTs U JOBECTU 10
MOTEHIIUATBHBIX MOJIb30BaTENEH
XapaKTepUCTUKU KOHEUHOI (OPMBI OTXOJI0B
TEeXHOJoru4eckoro mpoiecca. Heobxoaumo
OILICHUTD MMOTEHIIUAJIbHBIE HYXKIbI B
cTabunu3anuu J1adbopaTOPHBIX pacTBOPOB B /1D
U ApYTHUX Ja00paTOpHUsX.

Omnpegenena crparerusi NIAaTEHTOBAHUS
«I'yokn» ¢ JI9- HQ: B cuny umeromuxcs B 19



Jud Hightower and Dr. Virginia Caress.

A patent strategy was established,
including submittal of a draft patent
disclosure to DOE and a search of
existing patents.

Developed Future Gubka Testing
Strategy: Identified Gubka FY-2000
tests including a joint Workshop plann
in May at KRI, St. Petersburg, and at
ICCT, Krasnayarsk. A joint
Demonstration is planned at MCC,
Zheleznogorsk. Potential future tests
were identified at Hanford PFP using
actual Pu solutions. Tests will address
guestions raised during the March Ida

Workshop and NMFA technical review.

ACTION ITEMS:

U.S. and Russian tests will address
stabilization of new plutonium solution
compositions and determination of
Gubka product characteristics for
different disposition paths.

A Gubka flow schematic suitable for
potential customers, including
processing, packaging, transportation,
and disposal for different waste strean
will be developed by the U.S. scientist
and transmitted to the Russian scientis

Compositions of plutonium and other
laboratory waste solutions will be
transmitted to the Russian scientists.
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Existing information applicable to the

OTrpaHMYEHUN HAa KOMaHJIUPOBKH, COCTOSIACH
BUIeo KoH(pepeHuus ¢ sxcnepramu /13 mo
BOIPOCAM MHTEJUIEKTyaIbHON COOCTBEHHOCTH,
r. [I. Xaiitayapom u a-pom B. Kopec. bbuia
COIIACOBaHa MPOLEAypa MOJIYyYCHU [TaTEHTAa,
KOTOpas BKJIIOYAET B ce0s1 IpeCcTaBICHUE
IIPOEKTa NaTeHTa B JID M MOUCKH aHajora.

Ili1an npeacTOAMX UCIIBITBHUN TEXHOJIOTHH

I'yOka»: 3anmaHupoBaHO MPOBEACHUE
TecTupoBanus TexHoxoruu «I'yoxa» B 2000
(MHAHCOBOM TOJy, BKJIIOUYasi 00bETMHEHHOE
pabouee cosemanue B mae B PU, C. IletepOypr,
u B UXXT, Kpacnosipck. IIpoBenenue
JIEMOHCTPAIIMOHHBIX UCIIBITAHUM
3arianupoBano B ['XK, XKene3znoropck.
Bo3MosxHo B OyayiieM OyayT MpoBeACHBI
ucneitanus B PFPXsudopaa ¢ peanbHbIMI
COJIEpXKAIIMMU TUTYTOHUN PacTBOPAMH.
TectupoBanue OyeT HaMPBICHO Ha PELICHHE
BOIPOCOB, BO3HUKIIIUX BO BpeMs pabouero
COBEILIaHUS B AJIaX0 U MPU TEXHUYECKOM
06cy>KI[eHI/II/I Otaena I3 o SAAaepHbiM
marepuanam (NMFA ).

INEPEYEHD 3AJIAY:

Tectsl, npoBoaumeie B CILIA u Poccun, 6yayt

HAaIIeJICHBI Ha CTa0MJIN3aINI0 HOBBIX COCTAaBOB
CoJIeprKalIuX ITyTOHUA PacCTBOPOB, U
OTIpeieICHNE XapaKTePUCTUK MOTyIaeMbIX B
pe3ynbrate 00pa3noB «[ yOKu» A pa3IMuHBIX
croco0oB e€ yTHIIM3aIUH.

CxemaTnueckoe IpeCTaBlIeHNue IPUI0KEHUN

«["'yOKkm» K pa3IMYHBIM BHJIaM OTXOJIOB,
BKJTFOYasi 00paboOTKy, YITaKOBKY,
TPACTIIOPTUPOBKY U CIIOCOOBI 3aXOPOHCHHSI,
OTBEYAOIIME Pa3HBIM IpoIleccaM 00pa30BaHHS
OTXOJIOB, JIJIsl TOTEHIIUAIBHBIX MOJIb30BaTENICH
Oynet pa3padortano yueHsiMu CIIA u
HAIPaBIEHO POCCUKUCKHUM KOJUIETaM.

Komnozuiuu pacTBOpOB, cCoAepKaIIMX MIYTOHUMA

¥ COOTBETCTBYIOIIUX JTAOOPATOPHBIM OTXOJIaM,
OyayT nepenaHbl POCCUNCKUM YUEHBIM.



Gubka patent submittal will be
exchanged between the U.S. Russian
scientists using existing JCCEM
procedures.

Draft patent submittal for Gubka will be
transmitted by the Russian scientists t
the U.S. scientists and DOE-HQ.
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A letter will be transmitted to JCCEM and
MCC requesting clearance for access
U.S. scientists to MCC.

The U.S. and Russian scientists will prepa
joint papers to be presented at the
Plutonium Futures 2000, Scientific Bas
for Nuclear Waste, and Prague 2000
Symposia and published in refereed
publications.
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The Record of Meeting was signed;
For the U.S. Department of Energy:

Dr. Jenya Macheret

Program Manager

Office of Laboratory Development
U.S. DOE

Mr. Kenny K. Osborne

Focus Area Manager

Nuclear Materials Focus Area
U.S. DOE

Dr. Dieter Knecht

Program Manager

Office of Laboratory Development
LMITCO-INEEL

Dr. Suzanne E. Clarke
Facility Interface, Plutonium Finishing Plant
U.S. DOE

O6men nHpopmarei, KacarIencs
MIPEJICTABICHUS TTaTEHTA, MEXKIY
aMEPHUKAHCKUMHU ¥ POCCHICKHUMH YICHBIMHU
OyAeT MpOU3BOIUTCS IO CTAaHAAPTHBIM KaHaTaM
JCCEM.

[TpoekT matenta o «['yoke» OymeT mpeaocTaBiieH
POCCUUCKMMH YUYEHBIMH aMEPUKAHCKUM
y4eHbIM U B [[D.

byHe6xoaumo nanpasuts nmucsmMo B JCCEMu I'XK

¢ npock6oit o mpunsaTHH [ XK ameprukanckux
YUYEHBIX.

are

AMepHKaHCKHE U POCCUIICKUE YUEHBIE MTOATOTOBSIT
COBMECTHBIE CTAaThU JJIs IPEICTABICHUS Ha
koH(pepenmmsx: bymymee [Tmytonus 2000,
HayuHble OCHOBHI SIIEPHBIX OTXOJIOB, U
Cunosuyme [Ipara-2000, u onmy0IMKOBaHbBI B
pedepupyeMbIX U3IaHUSX.

For the Russian Institutes:

Dr. Albert Aloy

Principal Investigator

Khlopin Radium Institute
MINATOM

Ms. Natalia Sapozhnikova
Scientist
Khlopin Radium Institute
MINATOM

Prof. Alexander Anshits
Principal Investigator
ICCT

Siberian Branch RAS



