
New Applications and Services
Terence O’Brien   
7 February 2017
Eichrom Workshop / User’s Group Meeting
At the 62 Radiobioassay and Radiochemical Measurements Conference



www.eichrom.com

Topics to be covered our New Applications and Services

• Overview of Currently Published

– 2014 Eichrom Methods Revisions

– 2014 Application Notes

– 2016 Application Notes

• Training Services

• RadVision3D®
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• Extraction Chromatographic Resins 
were developed at Argonne National 
Laboratory.

• Eichrom was founded in 1990 to 
commercially develop these resins.

• In 2015 Eichrom Celebrated our 25th

Anniversary  

Eichrom Technologies
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Basis of Resin Technology – Solvent Extraction
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Inert support = 

Macroporous Acrylic Resin 

Example Stationary Phases 
•Crown Ether (Sr) 
•CMPO (TRU)
•DAAP (UTEVA)

Extraction Chromatographic Resin
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Eichrom Methods:

• First Introduced in the 1990s
• Separation of radioactive elements from water samples
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Title Reference

Strontium in Water SRW 01

Nickel in Water NIW 01

Iron in Water FEW 01

Radium in Water RAW 01

Technetium in Water TCW 02

Radium in Water RAW 01

Uranium in Urine ACU 01

Am, Pu and U in Urine ACU 02

Lead in Soil SRS 01
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Original Eichrom Method (1990s – 2000s)

1. Scope
2. Summary of Method
3. Significance of Use
4. Interferences
5. Apparatus
6. Reagents
7. Procedure (7.1, 7.2, 7.3, 7.4 …)
8. Calculations
9. Validation Data
10. References
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Advantages:
Procedures are very 
detailed and multi-stepped
Calculations and 
validations included.

Disadvantages:
Many pages 10-20+
Slight changes in 
chemistry between 
versions.
Many Column Only:
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Updated Eichrom Method 2014

1. Scope
2. Summary of Method
3. Significance of Use
4. Interferences
5. Apparatus
6. Reagents
7. Procedure (7.1, 7.2, 7.3, 7.4 …)
8. Calculations
9. Validation Data
10. References
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Advantages:
Procedures are very detailed 
and multi-stepped
Calculations and validations 
included.
Flow Charts Included
Chemistry harmonized
Cartridge and Column options
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Eichrom Methods
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Flow charts for easy method application
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Some of the 32 Published Methods at eichrom.com
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Reference Title Column VBS
ACS 07 U in Soil X X
ACW 03 Am‐Pu‐U in Water X X
ACW 08 Th‐Np in Water X X
ACW 11 Alpha Total Water X
ACW 17 Am‐Pu‐U‐Np‐Th‐Sr in Water X
PBW 01 Pb ‐Po in Water X X
H3W 02 H3 in Water X
SRW 01 Sr in Water X X
TCS 01 Tc in Soil X X
TCU 01 Tc in Urine (disc) X
TCW 01 Tc in Water X X
TCW 02 Tc in Water (disc) X
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However there is a problem.
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2014 Eichrom Application Notes

The goal of Eichrom application notes is to:

• Add matrices 

• Add rugged sample preparation 

• Add rapid techniques

• Add cutting edge separation techniques

• Shorten what the analyst needed to have on hand
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Example of Application Note Layout
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Example of Application Note Layout  (Reagents)
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Example of Application Note Layout (Equipment)

16



www.eichrom.com

Sample
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Preparation
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Example of Application Note (Separation)
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Example of Application Note (Results)
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Eichrom Method Application Notes
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Application Notes (AN-2014-####)

Actinide(s) Radium Strontium

Animal Tissue 1408 -- 1407

Building Materials 1429, 1432 1419 1409

Food/Vegetation 1406, 1425, 
1426, 1427 1422 1402, 1405

Glass Fiber
Air Samples 1433 1420 1434

Seawater 1423, 1424 -- 1404, 1414

Soils 1430, 1431,
1435, 1436 1421 1403

Urine 1412, 1437, 1438 1401 1410

Water 1413, 1416 1401, 1417, 1418 1411

21Others: Po – 1415, 1416
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Rapid Determination of Pu, Np, and U in 1-8L Seawater 
AN-1423-10 
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Rapid Determination of 226/228Ra in Water Samples
AN-1417-10
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Rapid Determination of Sr in Animal Tissue Samples
AN-1407-10
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AN-1601 Method for 227Ac in Geological Samples
AN-1602 Method for 227Ac in Water Samples
AN-1603 Rapid Method for Actinides in Limestone and Marble
AN-1604 Rapid Method for 89/90Sr in Limestone and Marble
AN-1605 Rapid Method for 89/90Sr in 5g Large Concrete Samples
AN-1606 Rapid Method for 90Sr in 10g Concrete Samples
AN-1607 Rapid Method for Pu, Np, Am in Large Soil Samples
AN-1608 Rapid Method for U and Th in soil

AN-1609 Rapid Method for 3H in water

AN-1610 Rapid Method for 59/63Ni in Water
AN-1611 Rapid Method for 55Fe in Water (TEVA)
AN-1612 Rapid Method for 55Fe in Water (TRU)
AN-1613 68Ga Generator
AN-1614 225Ac/225Ra Generator
AN-1615 90Y Generator
AN-1616 210Po/210Bi Generator
AN-1617 227Th/223Ra Generator
AN-1618 228Th/231Th Generator
AN-1619 239Np Generator
AN-1620 224Ra/212Pb Generator
AN-1621 234Th Generator
AN-1622 Separation of 89Zr from Y Target
AN-1623 Separation of 86Y From Sr Target

2016
More

Application
Notes
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Examples of New Information in 2016 Applications

• Tritium Columns
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Iron – TRU or TEVA ?
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%Rec
2mg Fe Fe-55 Fe-55

Method Replicate tracer raw %rec Tracer corrected Bias Impurity*
TRU 1 90.6 93.1 102.8 2.8 <0.5%

2 90.0 92.3 102.5 2.5
3 94.8 92.4 97.5 -2.5
4 89.5 94.0 105.0 5.0
5 95.8 94.3 98.5 -1.5
6 95.8 92.8 96.9 -3.1

AVG 92.8 93.2 100.5
SD 3.0 0.8 3.3

Method Performance

%Rec
2mg Fe Fe-55 Fe-55

Method Replicate tracer raw %rec Tracer corrected Bias Impurity*
TEVA 1 95.8 89.2 93.1 -6.9 <0.5%

2 94.4 89.7 95.0 5.0
3 97.6 87.2 89.4 10.6
4 95.3 88.2 92.6 7.4
5 83.9 79.8 95.1 4.9
6 89.1 89.6 100.5 -0.5
7 80.6 86.4 107.2 -7.2

AVG 91.0 87.2 96.1
SD 6.6 3.5 5.9

Method Performance
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Where can you find these applications ?
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Services 

• Custom Separations Training
– Training is tailored to your needs and goals.
– Training can incorporate a methods review and modifications 

recommendation
– On site training can better equip key staff in trouble avoidance 

and lead to laboratories savings. 
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Types of Radiation, in the Lab and Counted by the Lab
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• Beaker Shields 
• Single Vial Shields
• Multi Vial Shields

T-Flex® in the Lab
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State Health Laboratory
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RadVision3D Services

• RadVision3D Services is an innovative, TURNKEY approach to 
radiation identification and mitigation.  

• We utilize 3D scanning technology & world-class analysis tools 
to design work planning improvements and shielding 

solutions. 

• Our solutions result in:

Improved Worker 
Safety & Reduced 

Dose Exposure

Improved Worker 
Safety & Reduced 

Dose Exposure

More efficient 
shielding placement 

and procurement

More efficient 
shielding placement 

and procurement

Enhanced 
Planning & 

Performance

Enhanced 
Planning & 

Performance
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RadVision3D Services

RadVision3D Services is NOT…

• 2-D Snapshots
• Point & Shoot
• Limited Field of View

• Fixed Location
• Dedicated Expert
• Software Purchases
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RadVision3D Services

RadVision3D Services takes a Gamma Camera to a third dimension!
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RadVision3D Services

A service
• No personnel requirements
• No capital investment
• No expensive software upgrades

3-D & 360 x 360 Data is captured in all directions, not just what is limited 
to your pointed field of vision

A camera
Provides instant optical imagery of the scanned area in a 
fisheye view 

A laser scanner
Assigns an X,Y,Z geometrical coordinate to all surfaces 
and creates a 3-D point cloud model

A Gamma Ray 
Spectrometer

Identifies of individual isotopes, measures dose rate 
intensity and reveals hot spot locations
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Data Collection

• Revolutionary 3–in–1 data collection hardware 
integrates:

• Optical Imaging
• Laser Scanning
• Radiation Imaging

Gamma Ray Spectrometer

3D Laser Scanner

Camera
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Data Collection – Process Overview



www.eichrom.com

Instant Output

Gamma radiation profile overlaid on optical images
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See Facility Conditions
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See Faclity Conditions
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Data Analysis – Knowledge is Power

After the data collection, 
RadVision3D uses 
proprietary software to 
analyze the plant radiation 
conditions and develop 
specific plant 
recommendations.  The 
analyses provide custom 
work planning, estimated 
dose reductions and 
optimized shielding 
utilization with ROI.  
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Deliverables

• Instant Snapshots of 
radiation profile for hot 
spot identification

• Instant quantification of 
hot spot dose readings

• 3-D Model Creation 
• Dose Plane Analysis
• Accumulated dose 

estimates
• Shielding effectiveness 

evaluations
• Individual Isotope ID
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Shielding System Configurations

• Present visual evidence of radiation field to upper 
management

• Optimize Shielding placement and amount of 
shielding

• 3D laser scan data valuable to all plant departments
• 3D laser scan data + gamma field can be used to 

optimize shielding design
• More accurate attenuation estimates
• Minimized shielding weight = easier 

engineering/labor
• 3D measurements for attaching hardware, custom 

molds, etc.
• Superior presentation material for PHC meetings

• Optional post processing for dose plane style dose 
estimation
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RadVision3D Services

See the Full Picture Understand the Impact Optimize Your Shielding

360 Gamma Imaging & Laser 
Scanning

Powerful Proprietary Software 
Differentiates from a Standard 

Gamma-cam

Customized, Engineered 
Shielding Solutions

Precise and Complete Radiation 
Profile of Area

2D Radiation Overlay & 3D Dose 
Plane Analyses

Reduced Barriers in 
Containment

Visualize Plant Conditions in a 
3D Virtual Reality Environment

Sophisticated Work Planning 
Tools

Optimized Balance Between 
Permanent and Temporary

Shielding Applications



Thank you for your attention.

Questions?
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