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Eichrom User’s Group Meeting

e Quality, A Brief History — Sarah McAlister
e Purity of DGA Normal for Po Separations — Daniel McAlister

 Rapid Methods for Ra-226 and Ra-228: An Update

— Sherrod Maxwell

 Pb-Resin: New Approaches, Challenges, and Troubleshooting

— Dustin May, Andrew Nelson, Michael Schultz

 Uranium Valence Control for Analytical Separations

— Daniel McAlister

« Removal of Tc-99 Interference from Ni-63 Analysis of Water

Sample — Terry Romanko

o Additional Questions and Answers — You, Our Customers
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Thank you for collaborating,
asking, questioning, testing,
pushing, buying and

joining us today.




What's NEW with Eichrom

« 25™ Anniversary Celebration — Founded February 1990

e Revised and New Methods




New and Revised Methods

Analytical Procedure m

AMERICIUM, NEPTUNIUM,
PLUTONIUM, THORIUM, CURIUM,
AND URANIUM IN WATER

(WITH VACUUM BOX SYSTEM)

1. SCOPE

1.1. This is a method for the separation of americium, neptunium,
plutonium, thorium, curium and uranium in water. After completing
this method, source preparation for measurement of actinides by
alpha spectrometry is performed by electrolytic deposition onto

stainless steel planchets (Eichrom Method SPAO02) or by rare earth
fluoride microprecipitation onto polypropylene filters (Eichrom

Method SPAO1).




Flow charts for easy method application

1) Akquot up to 1000mL of water into glass beaker 16) Precondion TEVA-TRU with SmL 3M HNO4 ‘1:]__
2) Add 5ml concentrated HNQ- and add vield tracers 17) Load sample onto TEVA-TRU. Allow liquid to 2mL [ ‘
3) Add 1mL of 1.25M Ca(NOs. drain. TEVA retaines U. TRU retains Am and Pu TEVA || {

4) Heat samples at medium setting for 30.60 minutes

5) Remove samples from heal

6) Add 0.75mL of phenolphthalein and 3mL of 3.2M (NH,),HPO,.

7) While stiming sample, slowly add conc NH,OH until reaching pH 9
8) Cool to room temperatre. Alow precipitate to seftle or centrifuge
9) Decant supermate and discard as waste

10) Transter precipitate 1o centrifuge tube with DI water.

11) Centnfuge -10menutes at 2000rpm. Decart supernate

12) Add 10mL DI water to ppt. Mix well Certrifuge. Decant supernate
Dissolve ppt with SmL conc. HNO,. Transfer 1o 100mL beaker

13) Rinse centnfuge tube with 2-3mL conc. HNO:. Transfer 1o 100mL
beaker Evaporate to dryness

14) Dissolve reside in 16mL 3M HNO4-1TM ANNO4).
Add 1mL 1.5M Sufamic Acid 05 mL Fe, and 1mL 1M Ascorbic

Aod Swrl to mix. Wait 3-5 minutes
15) Add 1mL 3 5M NaNO; Swrd to mx

Sample
Caldum -
Posphat M
ot HNO,
PR 1M
AINO; )5
Centrifuoe.
— Decant Supemate
Water Sample in glass Wash ppt with H.O.
beaker. Acdify pH 2 v Centrifuge. Decant.

18) Rinse sampie tube with 5mL 3M HNO, =
Add nnse to TEVA-TRU. Allow kquid to drain
19) Rirse TEVA-TRU with SmL 3M HNO, Allow
iquid to drain. L
20) Separate TEVA and TRU cartridges

16) (17) (18 19]
Waslieq( ) (17)(18) (19)

2mbL |1}
TRU |[ii]

21) Rinse TEVA column with 10mL 3M HNO;

22) Flace clean ceninfuge tube below TEVA.
Stnp Th with 15mL 9M HC!

23) Rinse TEVA cokmn with 20mL 5M HCH-0.05M Ll |
oxalic acid. Discard to Waste 0
24) Place clean centrifuge tube below sach TEVA Stiip
Pu-Np with 20mL O.1M HCI-0.05M HF-0.03M TICls. 21) 23)
Waste
Th sample to source preparation € (22)
Pu-Np sample 1o source preparation e22)

25) Place clean centnfuge tubes below TRU
Stnp Am with 15mlL of 4M HCI

26) Rinse TRU with 12mlL 4M HCI.0 1M HF. Discard as waste.

27) Place a clean ceninfgue tube below each cartndge Sinp
U with 15mL 0.1M ammornium Dioxalate.

amL)
TRUES
‘ ;_'.'
(26)
Wasle «
Am sample to source preparabion € &)
Pu sample 1o source preparation e— 1)




Accountability involves taking
personal responsibility for the
successful outcome of an action,
task or project.

It requires a focus, from the very
beginning,”on doing what is
necessary to achieve success
regardless of what others may do
or fail to do.

AGGOUNTABILITY




Agenda for the Eichrom User’s Group Meeting

 Quality, A Brief History — Sarah McAlister

 Purity of DGA Normal for Po Separations — Daniel

McAlister

Rapid Methods for Ra-226 and Ra-228: An Update

— Sherrod Maxwell

Pb-Resin: New Approaches, Challenges, and

Troubleshooting

— Dustin May, Andrew Nelson, Michael Schultz




What's NEW with Eichrom

« 25" Anniversary Celebration — Founded February 1990

e Revised and New Methods

 New Application Notes




gichrom

Collaboration results from the
expectation that the best solution to
any challenge comes from the
combined inputs of
multiple members of a team.

A good collaborator looks for
synergistic input from other team
members, never cares whose ideais
chosen, and focuses on
achieving the best outcome.




Application Notes

WATETTER Rapid Determination of ““°Ra in Emergency Urine and Water
WA'EVTFEN Rapid Determination of Srin Emergency Milk Samples
WUETTERE Rapid Determination of Sr in 50g Soil Samples

AN-1404 Rapid Determination of Sr in 1-2 Liter Seawater Samples
WEFTER Rapid Determination of Sr in Vegetation Samples
Rapid Determination of Actinides in Vegetation Samples
Rapid Determination of Sr in Animal Tissue Samples
Rapid Determination of Actinides in Animal Tissue Samples
Rapid Determination of Sr in Building Materials
WUEPETIN  Rapid Determination of Srin Emergency Urine Samples
WUEIEER Rapid Determination of Srin Emergency Water Samples
WUEFEFA Rapid Determination of Actinides in Emergency Urine Samples
WUBTEERE Rapid Determination of Actinides in Emergency Water Samples
WEFEFEN Rapid Determination of *’Sr in Up to 40 Liter Seawater Samples
WAETEER Rapid Determination of “'°Po in Water Samples
WXETIIN Rapid Determination of Actinides and “'°Po in Water
Rapid Determination of “****Ra in Water Samples
Rapid Determination of “**Ra in Water Samples
WATETETEIN Rapid Determination of “°Ra in Concrete and Brick




Example of layout of application notes

Reagents

TEVA Resin, 2mL Cartrdges (Eichrom TE-R50-S)
TRU Resin, 2mL Cartridges (Eichrom TR-R50-S)
DGA Resin, 2mL Cartridges (Eichrom DN-R50-S)
Hydrofluoric Acid (49%) or Sodium Fluonde

Iron Carnier (50mg/mL Fe, as ferric nitrate)

22Py (or 25Pu if meas. Np), 2*Am and =2U tracers

Oxalic acid/Ammonium oxalate

Nitnic Acid (70%) Hydrochloric Acid (37%)
Hydrogen Peroxide (30%) Deionized Water
Cerium Carrier (1mg/mL) 2M AI(NO3);

Sodium nitrite Sulfamic acid

Ascorbic acid 10% (w:w) TiCls
Denatured Ethanol

Equipment

Vacuum Box (Eichrom AR-24-BOX or AR-12-BOX)
Cartridge Reservor, 20mL (Eichrom AR-200-RV20)
Inner Support Tubes-PE (Eichrom AR-1000-TUBE-PE)
Yellow Quter Tips (Eichrom AR-1000-0T)

Resolve Filters in Funnel (Eichrom RF-DF25-25PP(1)
Muffie Furnace

Hot Plate

Analytical Balance

600mL Glass Beakers

Stainless Steel planchets with adhesive

Vacuum Pump

Alpha Spectrometry System

Heat Lamp

Figure 1. Sample Preparation

Up to 200g Tissue in 600mL glass beaker

- .
Add tracers

-
Add 80mL 70% HNO;,

and 20mL 37% HCI.

. B
Digest on hotplate medium setting

until complete dryness.

JL
Remove from hot plate and cool.

o
Carefully add 3mL 70% HNOs and

3mL 30% Hz02(Foaming may occur).
L
Evaporate to dryness on hot plate.

- .
Muffie at 200°C for 10 minutes, 300°C
for 1 hour, and 550°C over night.

Remove samples from muffie oven and cool.

. B
Wet ash samples with SmL 70% HNO;
and SmL 30% Hz02, until residue s white.

Additional muffiing at 550°C may be necessary.

L
Dissolve residue in 12mL 6M HNO; and

12mL 2M AI(NO:3)z. Add 3M HNO; as

necessary to complete dissolution.
- =

Adjust valence states of actinides by adding
(mix between each addhion):
0.5mL 1.5M Sulfamic acid, 10ul. 50mg/mL
Fe carrier, 1.25mL 1M Ascorbic acid,




Separation and filter

preparation

Figure 2. Actinide Separation on TEVA - TRU - DGA®

(1) Precondition stacked 2mL
TEVA, TRU, DGA with

10mL 3M HNOa.
(2) Load sample solution.

(3} Rinse sample tube with
SmL &M HNO:.** Add
tube rinse to cartnidges.

(4) Rinse cartridges with 10mL ——=
3M HNO:. i

(3) Separate TEVA, TRU, and
DGA carindges.

6) Rinse TEVA cartridge with:
-10mL IM HNO;
-20mL 9M HCI{ remove Th)
-HmlL 3M HNO;
(T) Strip Pu({Np) from TEVA with 20mL
0.1M HCH.0SMHF0.01M TiCls.

{8) Rinse DGA with 8mL 0.1M HNO,.

(9) Place TR cartridge above DGA .

(10} Strp Am/Cm from TRU onto DGA
with 13mL 3M HCL

(11) Separate TR and DGA. Set
TEL azue for Ul recovery.

(12) Rinse DGA with:
-3mL 3M HC

-3mL 1M HNO;

-15mL 0.05M HNO;

1(13) Strip Am and Cm from DGA with
10mL 0.25M HCL

114} Ringe TRU carindge with 15mL
4M HCH)2M HF-0.002M TiCls.
1(15) Stnip U from TRU with 15mL of
0.1M ammonium bioxalate.
1116) Add 0.5mL 10% TiCk to U samples,
(.5mL 30% Hz0: to Pu and 0.2mL
30% H20: to Am/Cm samples.

I K :'l Add HU- mﬁ'ug Ce carmer fo all

samples. Mix well. Add TmL 49%
HF. Mix well. Wait 15-20 minutes.
1(18) Set up Resolve?® Filter Funnel on

vacuum box.

[19) Wet filter with -
ImL 80% Db, 0.t
ethanol followsd | panpemegiers
by 3mL DI -
water.

(20) Filier samgle.
(21) Rinse sample
tube with SmL DI
water and add fo |-|

1(22) Rinse filter funnel with 3mL DI
water and 2mL 100% ethanal.

(23) Draw vacuum until filter iz dry.

(24) Remaove filter from funnel
assembly and mount filter on
stainless steel planchet with 2-
cided tape.

_ 7
T

(25) Dry filter under heat lamp for
3-5 minutes.

(28) Measure actinides by alpha
specirometry.

14




Application Evaluation

*Radiostrontium may also be measured by adding a ZmL + ImL Sr Resin cartridge below DGA and following separation
scheme i Eichrom application note AN-1407, *Rapid Determination of Sr in Animal Tissue Samples.”

**Adding S0uL of 30% Hz0: to tube rinse can improve U recoveries and decontamination in Pu/Np samples.

Method Performance for 100-200g Tissue Samples
% Tracer Recovery

Sample mass. g replicates Pu-236 Am-243 U-232
Beef 100 6 987+57 ©971+84 ©0834+47
Deer 100 50 203 +12 034+10 204+80

Fish-Bass 200 72 86.2+14 102 +13 85.1+8.1
Fish-Bream 100 57 866 +12 084+77 ©91.1+863
Fish-Catfish 200 eo 883+12 103.7+76 80+12

Hog 100 17 83+20 064 +07 86+15
Shelfish 100 5 101.3+22 0974+7A1 81.7+32

Reference Sherrod L. Maxwell, Donald M. Faison, “Rapid column extraction method for actinides and strontium in

fishand other animal tissue samples,” J. Radioanal. Nucl. Chem., 275(3), 605-612 (2007).

15




Agenda for the Eichrom User’s Group Meeting

 Quality, A Brief History — Sarah McAlister

 Purity of DGA Normal for Po Separations — Daniel

McAlister

Rapid Methods for Ra-226 and Ra-228: An Update

— Sherrod Maxwell

Pb-Resin: New Approaches, Challenges, and

Troubleshooting

— Dustin May, Andrew Nelson, Michael Schultz




Break




What's NEW with Eichrom

25" Anniversary Celebration — Founded February 1990

Revised and New Methods

New Application Notes

Nuclear Medicine
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A BRAND OF
SIEE RO RS EO RADIOCHEMISTRY PRODUCTS ION EXCHANGE RESINS NUCLEAR MEDICINE

Latest Events 2015 Eichrom Product Catalog

Technical Info Order Online Resources
View Application Notes > Free ground shipping now available for SDS = About Eichrom =
View Methods > all orders placed online within the Certificates of Analysis > Contact Eichrom >

Search Bibliography = continental US. > 150 9000 = Links =




Eichrom Technologies » Eichrom = MNuclear Medicine

Nuclear Medicine

More than 25 years spent developing chromatography products and methods of separation and purification in the field of
radiochemistry has created a high level of expertise at Eichrom. Our proprietary products are the global standard for
laboratory analysis of actinides and beta-emitting fission products. They are routinely used for environmental monitoring and
internal dosimetry programs at nuclear facilities in over 150 countries and on all 7 continents.

We are licensed to work with radioactive materials in our facility in suburban Chicago. All our products are manufactured
under a quality management system that has been registered to the ISO 9001 standard since 1995.

il F G

Technical Data

View Application Notes =
View Methods =
Search Bibliography =

Resources
SDS>

Certificates of Analysis =
ISO 9000=

About Us >

Contact Us >

Links =

Eichrom
Technologies, LLC
Tel: (630) 963-0320

Fax: (630) 963-1928
Email: info@eichrom.com=>




Integrity means dealing with
vendors, customers, competitors
and other company employees
ethically and honestly, whether
or not someone else is aware of
your actions.

INTEGRITY




Continuing Agenda for the Eichrom UGM

 Uranium Valence Control for Analytical Separations

— Daniel McAlister

e Removal of Tc-99 Interference from Ni-63 Analysis of

Water Sample — Terry Romanko

o Additional Questions and Answers — You, Our

Customers




 Thank You for attending the
Eichrom User’s Group Meeting at the
61" Radiobioassay and Radiochemical
Measurements Conference

e Please take some time and discuss your
work area needs

e Conference Dinner
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