TASK #2

Produced and characterized pellets
until summer 06 for SPES DT project



Target production

PHILOSOFICAL APPROACH

1) A primary topic in the development of the generation of Radioactive lon Beams (RIB) is the
production of targets characterized by:

2) These capabilities are strongly influenced by many physical and chemical properties of the targets

3) It becomes essential to produce targets with:
a) Strict control of the production method
b) Deep characterization of the samples
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Target typologies

1) THE “PARTIALLY” COMPLETE PHASES OF SUITABLE ACTINIDE TARGETS PRODUCTION

v' Strict control of the production process

v"  In-depth characterization of the physical properties of the produced samples

2) THE COMPLETE PHASES OF SUITABLE ACTINIDE TARGETS PRODUCTION

CALCULATION CODES

PELLETS PRODUCTION TESTING UNDER BEAM

PELLETS CHARACTERIZATION
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Target typologies

1) Phase 1> No Chemical & Radiologic problems
2) Phase 2> Some Chemical problem of UCx (reactivity with oxygen (pyroforic))
3) Phase 3> Chemical & Radiologic problems (pyroforic and contamination)
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PURCHASED BY THE SAINT GOBAIN
(SIC Hexoloy SE)

HIGH TEMPERATURE TESTS

EMISSIVITY TESTS

| Material | Hexoloy SE SiC

| Maximum Use Temperature | 1900°C

Flexural Strength (MPa)
@ Room Temp
@1450°C

| @1600°C
Density (g/cc)
Modulus of Elast

@20°C
| @1200°C

Emissivity vs. Temperature
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Mass before treatment: 800,9 mg _
Mass after treatment: 800,8 mg - No weight loss
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SEM ANALYSIS

—=—SiC Hexoloy SG as purchased
—=— SiC Hexoloy SG [1600°C, 2h, Ar]
Hexagonal 19-1131

XRD ANALYSIS

50 55 60
2 theta

(planned at ORNL in the first part of 2007 (January-March) )
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THE LaC, PELLETS PRODUCTION CONSISTS IN TWO PHASES:
GREEN PELLETS PRODUCTION + THERMAL TREATMENT

a) PRODUCTION OF OXIDE PELLETS

b) PRODUCTION OF OXALATE PELLETS:

P
8 0758 mglmfg.g tratt, dol 27-12
AL A el TR

c) PRODUCTION OF OXIDE
PELLETS WITH
PEHOLIC MICROSPHERES: “

fcch' Spot Magn Dol WO Exp
[0 0 kv 30 200x SE 111 0640 pallsl La203smicrospharos



a) CARBURIZATION OF THE STARTING PELLETS

La,0, +11C - 2LaC, + 4C + 3CO 1
(Theoretical mass loss: 18.5%)

Temperature (°C)

b) SINTERING OF THE CARBURIZED PELLETS FRHATENE) | SR

80 90
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1) Strict control of the temperature values and

temperature ramps (by means of a
thermocouple  and  double  frequencies

pyrometer);

2) Monitoring of the chamber pressure during the

thermal treatment
(in order to check the evolution of the reaction

product (CO))

(in order to have a very accurate
control of the occurring reactions)

Sample: LaC-J
Size: 24.6280 mg
Method: Xydar 070405

Comment: 71.15% La, 28.85% C

Weight (%)

100

File: C:\TA\Data\TGALaCJ.001
Operator: Bonafini

Run Date: 2005-12-20 09:15
Instrument: SDT Q600 V7.0 Build 84

311°C, -6.3 %0

- CO

2

479°C, -2.1%
618°C, -1.6%0

> 986°C

Beginning of

Carburization

1000 1400 1600

Universal V4.0C TA Instruments

600 800
Temperature (°C)
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LOOK SEM pictures

BLACK GRAIN (Ceraprire)

BEFORE
ther mal

treatment
WHITE GRAIN (Lazoa)
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1) THE SAMPLE SHOWS THE PRESENCE OF LA,O; (SEVERAL LANTHANUM OXIDE PEAKS ARE MANIFEST)
2) THE SAMPLE SHOWS ANY PRESENCE OF LAC, (NO LANTHANUM CARBIDE PEAKS ARE VISIBLE)
3) THE SAMPLE SHOWS THE PRESENCE OF IMPURITIES LIKE BINDER (PRESENCE OF EXTRANEOUS PEAKS)
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500 La,O /Cgraphite treated [1200°C, vacuum, 24h] I

450 La,0 /Cgraphite 1200°C,vacuum,24h
LaC,
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1) THE SAMPLE IS YET MADE UP OF La,0; (HEXANOGAL STRUCTURES)
CRYSTALLINE GRAINS ARE GROWN (La,0, PEAKS BECOME MORE NARROW AND HIGH)

2) THE SAMPLE SHOWS YET ANY PRESENCE OF LaC, (NO LaC2 PEAKS ARE VISIBLE)
3) ITIS POSSIBLE TO NOTE THE DECREASE OF THE IMPURITIES QUANTITY (DECREASE OF EXTRANEOUS PEAKS)
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oo | La,0,/Cgraphite treated [1800°C, vacuum, 24h] I

La203/Cgraphite 1800°C,vacuum,24h
LaC,
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1) THE SAMPLE SHOWS NOW ANY PRESENCE OF La,0; (NO La203 PEAKS ARE VISIBLE)
2) THE SAMPLE IS MADE UP OF LaC, (LARGE GRAINS, NARROW AND HIGH PEAKS)
3) THE SAMPLE SHOWS ANY PRESENCE OF IMPURITIES (NO PRESENCE OF EXTRANEOUS PEAKS)
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(to be planned)

4) RESULTS

OBTAINED RESULTS

a)

b)

C)

COMPLETE CARBURIZED PELLETS HAVE BEEN OBTAINED

KNOWLEDGE OF THE CARBURIZATION TEMPERATURE AND DISCRIMINATION BETWEEN
CARBURIZATION AND SINTERING PROCESS TEMPERATURE HAS BEEN ACHIEVED

VARIOUS SINTERING GRADES OF THE CARBURIZED PELLETS HAVE BEEN OBTAINED
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A PELLET OF URANIUM AND
THORIUM OXIDE HAS BEEN PRODUCED

ANY THERMAL TREATMENT HAS BEEN
YET PERFORMED (not yet available furnace)

NO CHARACTERIZATION ANALYSES ARE DISPOSABLE AT OUR FACILTIES

. |

(to be planned)
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Produced and characterized pellets
until summer 06 for SPES DT project
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