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New Since 2021

• Beam Development
– Higher Current: Up to 14 uA available overnight
– Further Stability

• Bi Targets
– Shallow Well
– Working on automated system

• Dissolution & Use
– Automated Dissolution
– Sending dried column to collaborators
– Chemistry
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K150 Cyclotron
• 209Bi + aà 211At + 2n

• Energy: 28.8 MeV

• +1 charge state 211Bi 
Target
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Bismuth Targetry
• Melting point of Bi ~270°C
• Boiling point of At ~335°C
• Melted on hot plate
• Ceramic spatula spreading
• Ultrasonically soldered
• ~100 µm
• Water cooled target backing

Water Flow

Target
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Current on Target: Dec 2020
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Current on Target: July 2021
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Current on Target: June 2022
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TAMU At-211 Production
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2019 2020 2021 2022
# Production 

Runs
1 7 9 4 (+4)

Highest 
Instantaneous 
Beam Current 

(pμA)

4.4 7.4 12.1 16.5

Highest 
Average 

Beam Current 
(pμA)

2.7 4.8 9.2 12

Highest At-
211 

Production 
(mCi)

24 ± 2 47 ± 5 60 ± 6 100 ± 10



Target Extraction
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• Air Monitoring System
• Automated System in 

Development

Si
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Automated system
Pending patent PCT/US21/63241

E.E. Tereshatov et al. Chem. Engineer. J.  (2022) 136176. 
https://doi.org/10.1016/j.cej.2022.136176.
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Column Chemistry
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J. D. Burns et al., 
Separation and 
Purification 
Technology, 256, 
117794 (2021). 0 2 4 6 8 10 12 14 16 18 20
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HPGe spectra
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10 mCi: 2 days of 
fundamental 
radiochemistry
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211At Extraction Speciation 15

Department of Chemistry, College of Arts and Sciences
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Bidentate 

211At Extraction Speciation Cont. 16

Department of Chemistry, College of Arts and Sciences

Monodentate 
Solvent Mode 𝚫G(sol) /

kcal•mol-1
Ed /
kcal•mol-1

3-octanone Mono -11.91 4.21

acetophenone Mono -13.56 1.00

dibenzoylmethane Mono -12.06 3.23

1,3-dibenzoylpropane Mono -15.58 0.71

Bi O O -11.27 4.29

Bi O phenyl -14.32 7.99

1,4-dibenzoylbutane Mono -11.58 3.20

Bi O O -19.04 4.52

Bi O phenyl -17.86 4.39

Burns, J. D. et al. Inorg. Chem. 2022, 61 (31), 12087-12096.



Summary

• Beam: Increased 211At production capability. 
• Targets: Automated system underway.
• Bi/At Separation: Automated system! 
• Shipping: Successfully shipped to MD Anderson.
• Fundamental Chemistry: Oxidation state studies 

& ligand exchange experiments ongoing.
• Availability: In the future, through NIDC
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At-211 Team
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Join Our Team!!

• Radiochemistry Postdoc 
Position 
– Investigate At-211 

Chemistry
– Interface with TAMU 

Inorganic Chemists & 
other collaborators

– Flexible Research Time

• HIPPO Opportunities for 
Undergraduate 
Students
– Research in Isotope 

Production at 17 
different U.S. Institutions

– Network with the 
Isotope Production 
Community
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Contact: lmcintosh@tamu.edu



Questions?
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