
Technical Information

Product Description
Empore™ Radium RAD Disks provide an effi cient alternative to 
conventional radiochemical sample preparation methods that 
use wet chemistry or packed columns. A proprietary process 
is used to entrap radium selective adsorbent particles into a 
matrix of inert PTFE to create a mechanically stable sorbent 
disk. The disks can be used for purifi cation and concentration of 
radium from aqueous samples.

Empore radium RAD disks provide a sample prep solution for 
large volume aqueous samples and the disk format provides a 
large surface area for sorbent/sample contact.

Scope and Application
This method uses Empore radium RAD disks to concentrate 
and purify radium from water samples, which results in 
signifi cant reductions in sample preparation time over EPA 
Method 904.0. The method assumes quantitative extraction 
of soluble radium from the water sample, and at present, no 
correction for chemical yield has been included. 

Method Overview
An acidifi ed sample is passed through an Empore radium RAD 
disk to quantitatively extract soluble radium in the sample. After 
completion of a suitable ingrowth period, actinium-228 is eluted 
with 0.5 M HNO3 and analyzed using a low background gas 
fl ow proportional counter.

Interferences
Sr2+ is not retained by the disk. Quantitative radium recovery 
(>95%) has been shown in one liter samples with the following 
individual concentrations of potential interfering ions:

Mg2+ 10,000 mg/L Sr2+ 2.0 mg/L
Ca2+ 10,000 mg/L Na+ 1,000 mg/L
Pb2+ 1.0 mg/L K+ 10 mg/L
Ba2+ 1.0 mg/L

‘True’ interference concentrations may be even higher than 
those tested.

Safety
When using solvents or other chemicals, be sure to read and 
follow the manufacturer’s precautions, directions for use and 
disposal procedures. 

Apparatus and Materials
47 mm Empore radium RAD disks• 

47 mm single or multiple station vacuum manifold• 

Beta detector (low background gas fl ow proportional counter)• 

50 mm planchets• 

Reagents
Nitric Acid (HNO3): 16 M, 2 M, and 0.5 M

Sample Collection, Preservation, and Handling
Samples may be acidifi ed to pH < 2 with HNO3 prior 
to sub-sampling.
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Note:  Empore Solid Phase Extraction Products are 
intended for solid phase extraction during 
scientifi c research only. These products are 
not intended for use in medical devices or in 
assessment and treatment of clinical patients.

Important Notice

3M MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT 
NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY 
OR FITNESS FOR A PARTICULAR PURPOSE. Since a variety of 
factors can affect the use and performance of a 3M product in 
a particular application, some of which are uniquely within the 
user’s knowledge and control, user is responsible for determining 
whether or not the 3M product is fi t for a particular purpose and 
suitable for user’s method of application.

Warranty

Seller warrants its equipment against defects in workmanship and 
material for a period of 12 months from date of shipment from the 
factory under normal use and service and otherwise when such 
equipment is used in accordance with instructions furnished by 
Seller and for purposes disclosed in writing at the time of purchase, 
if any. Any unauthorized alteration of modifi cation of the equipment 
by Buyer will void this warranty. Seller’s liability under this 
warranty shall be limited to the replacement or repair, F.O.B., point 
of manufacture, of any defective equipment or part which, having 
been returned to the factory, transportation charges prepaid, has 
been inspected and determined by Seller to be defective. THIS 
WARRANTY IS IN LIEU OF ANY OTHER WARRANTY, EITHER 
EXPRESSED OR IMPLIED, AS TO DESCRIPTION, QUALITY, 
MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE 
OR USE, OR ANY OTHER MATTER. Under no circumstances shall 
Seller be liable to Buyer or any third party for any loss of profi ts or 
other direct or indirect costs, expenses, losses or consequential 
damages arising out of or as a result of any defects in or failure of 
its products or any part or parts thereof or arising out of or as a 
result of parts or components incorporated in Seller’s equipment 
but not supplied by the Seller.

Technical Information and Data

Technical information and data, recommendations, and other 
statements provided by 3M are based on information, tests, or 
experience which 3M believes to be reliable, but the accuracy 
or completeness of such information is not guaranteed. Such 
technical information and data are intended for persons with 
knowledge and technical skills suffi cient to assess and apply their 
own informed judgment to the information. No license under any 
3M or third party intellectual property rights is granted or implied 
with this information.

Safety and Disposal

Always follow safe handling practices while processing Empore 
products as applicable to your use. Always wear appropriate 
personal protective equipment while processing Empore products 
as applicable to your use. Dispose of used Empore products per 
requirements of your process. Alteration or addition of other 
materials to Empore products may require unique disposal 
protocols. Always dispose of used product in accordance with 
federal, state and local requirements.
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Procedure
Make the sample 2 M in HNO1. 3 by adding 126 mL 
concentrated HNO3 per liter of sample being processed.
If membrane clogging is anticipated, the sample may be 
prefi ltered through a 0.45 µ fi lter.

 Mount an Empore radium RAD disk in the fi lter 2. 

support. Place the side marked “Side Down” against 
the fi lter support.

Wash the disk by drawing 20 mL of 2 M HNO3. 3 through the 
disk with a gentle vacuum. Do not allow the disk to go dry.

Extract the sample by pulling it through the disk at a nominal 4. 

fl ow rate of 50 mL/min (about 20 minutes per liter).

Rinse the disk with 20 mL of 2 M HNO5. 3. The end of this 
rinse is recorded as the start of the actinium-228 ingrowth.

Remove the disk from the manifold and store it in a 6. 

50 mm Petri dish for 14-28 days to allow for ingrowth of 
actinium-228 and decay of radium-224.

Following storage, remount the disk in the fi lter support 7. 

as described in step 2.

Elute actinium with 15 mL of 0.5 M HNO8. 3.

Mount the solution for gas fl ow proportional counting 9. 

by evaporation on a planchet, by coprecipitation on 
yttrium oxalate (as described in EPA method 904.0), or 
by fl uoride microprecipitation with neodymium or other 
suitable lanthanide.

Count the source as quickly as possible due to the very 10. 

short half-life of actinium-228 (T1/2=6.15 hours). The method 
is calibrated against standard actinium-228 mounted in a 
geometry equivalent to that of the sample.

Reference
Environmental Protection Agency, “Radium-228 in Drinking 
Water – Method 904.0”, Section 8, Prescribed Procedures 
for Measurement of Radioactivity in Drinking Water, 
EPA-600 4-80-032, August, 1980.


