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DETERMINATION OF Sr-89/90

SAMPLE PREPARATION PRIOR TO THE ANALYSIS OF 89+90Sr

1. Sediments:

Dry in drying oven at 105°C overnight and sieve through a 250 urn
sieve. 100-200 g of dried and sieved sediment is needed for
analysis.

2. Fruit and vegetables:

Clean and chop 1-2 kg of samples, weigh and dry in an oven overnight
at 105 C. Heigh dried sample and calculate the % of dry matter.
Ignite the sample in a muffle owen (see ignition of samples -
procedures). The temperature should be raised carefully to 550 C
(the sample can burn at approximately 200-300 C if the temperature is
raised too rapidly). Weigh the ash.

3. Milk

Fresh milk could be used for analysis if a high activity of Sr-90 is
expected. Otherwise freeze dry 2-3 1 of milk. Calculate the % of
dry weight. Ignite at 550 C. Again, the temperature shoud be raised
carefully. Heigh the ash.

4. Meat

Cut 1-2 kg fatless meat (reject sinews) into small pieces and dry it
at 105 C. Calculate the % of dry weight. Ignite the sample at
550 C.The temperature should be raised carefully, particurally in the
range from 200 to 350 C in order not to loose sample due to
spattering. Heigh the ash.

5. Fish:

a) Small fish:
Take 1-2 kg of sample, gutted and well washed, cut into pieces and
dry at 105 C in oven. Calculate the % of dry weight. Ignite at
550°C. Raise the temperature successively, being extremely careful
in the range from 150-350 C. Heigh the ash.

b) Large fish:
Analyse separately muscle and bone. Remove internal organs and skin.
Hrap the sample in aluminium foil, heat at 105 C in a drying oven for
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0,5 hour. Immediately separate the meat from the bones. At least
500 g of meat and 100 g of bones are needed. Weigh separately the
muscle and the bones and dry them again at 105 C overnight.
Calculate the % of dry weight. Ignite at 550 C in muffle furnace.
The procedure is the same as with small fish.

IGNITION OF SAMPLES

Since strontium is not volatile, the majority of samples are prepared
by dry ashing. Obtaining the required precision and accuracy in
radiochemical analyses for natural or fallout radionudides in
materials such as food, vegetation, soils, sediments and water
usually requires large samples. Sample identification, original
weight and ash weight determination are the same operations as those
performed for standard chemical analysis. It should be noted,
however, that ash weights as taken are not considered as basic data,
but are used as an intermediate step in calculating the activity in
the original sample.

Ashing equipment

Muffle furnaces in several sizes should be used,, primarily because
of the large variety of samples prepared. A large capacity (lm )
muffle which may be operated at 550 C continuously is ideal since
many different samples or very large samples may be accommodated.
Porcelain ware is used in this laboratory. After ashing several
samples, porcelain trays tend to became rough from loss of porcelain
by fusion with materials with high alkali salt content such as milk
or potatoes. Once these trays are etched, it becomes difficult to
clean them completely. Therefore, some ash is lost and a possible
source of contamination of future samples is produced. The loss of
ash may be unimportant but the chance of cross-contamination cannot
be passed off lightly. But porcelain trays will retain their smooth
surface longer than silica trays, even though traces of metals fuse
into the glaze. All large capacity furnaces used in ashing
operations should be fitted with fire retardant screens and should
exhaust to the outside, since during the early part of the ashing
considerable quantities of yolatile compounds with low flash points
are evolved. These compounds tend to condense in the stack close to
the furnace and present a serious fire hazard. Forced draft ovens
will tend to disturb the ash with a cosequent loss of material and
possible cross-contamination from one sample to another, and are
therefore not recommended.

Procedures

Dry ashing is conducted as a two stage process. The first stage is
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done at about 125°C to completely dry the sample. Subsequently the
temperature is raised at intervals over an 8 hour period to 550 to
produce an ash with the least possible amount of carbon. Bone is
ashed at about 900 C. The length of time required for drying large
samples is 16 to 24 hours. Table 1 lists critical temperatures where
ignition could occur. The temperature of the furnace should be
raised slowly over a period of 8 hours (or more if it is necessary)
in this critical temperature range. When the upper limit has been
reached without samole ignition the furnace temperature can be raised
more rapidly to 550 C and the samples ashed for 16 hours.

TABLE 1

Preliminary ashing temperature

Material Temperature
Eggs 150-250°C
Heat 150-250°C
Fish 150-250°C
Fruit(fresh) 175-325°C
Fruit(canned) 175-325°C
Milk(wet) 175-325°C
Vegetables(fresh) 175-225°C
Vegetables(canned) 175-250°C
Root vegetables 200-325 C
Grass 225-250°C
Flour 200-250°C
Dry beans 175-250°C
Fruit juices 175-225°C
Grains 225-325°C
Macaroni 225-325°C
Bread 225-325°C

DETERMINATION OF Sr-90 AND Sr-89 IN VARIOUS SAMPLES

1. Heigh out at least 100 g of ashed sample (or dried sediment) into a 1
liter beaker.Add 100 ml of cone. HC1 and 10 ml of strontium carrier
solution (20mg/ml). Leave to stand overnight to achieve isotopic
equillibrium.

2. Filter under suction on a 9 cm or 11 cm black band filter paper
supported by a glass frit. Hash the residue on the filter with
distilled water. In the case of sediment, repeat the leaching of the
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residue with 100 ml of cone. HC1 and allow to stand overnight. Next
day filter under suction and combine the filtrates.

3. Heat the filtrate at about 60°C. Add 75 ml of 65% glycollic acid and
add cone, ammonia solution to obtain a pH=5.

4. Pass the warm solution down an ion exchange column (diameter 50 mm,
height 100mm, exchanger Dowex 50x8, 50-100 mesh).Discard the eluate
containing 3 metal ion complexes and part of the Ca. Wash the
column with 800-1000 ml of 0,15M ammonium citrate solution to eluate
Ca and Sr.

5. Heat the solution at 80°C, add 12 g of oxalic acid and NaOH to
pH=5-6. Allow the oxalates to settle overnight.

6. Decant the clear solution from the precipitate, separate the
remaining solution by centrifugation.

7. Add fuming HN0~ to the oxalate precipitate and stir. Transfer the
suspension to a beaker and heat. Add dist. water until the solution
becomes clear. Repeat the dissolution and precipitation steps two or
three times until a pure precipitate of SrfNO*)? 1S obtained.

8. Dissolve the precipitate of SrfNOJ- by adding 10 ml of dist. water
and transfer quantitatively to a 150 ml beaker. Add 1 ml of Fe
solution (5 mg Fe /ml), 1 ml of 1:1 AW- saturated with barium
hydroxide, and then AW, to pH=8 (Fe(OH)i precipitates). Filter
through a black band filter paper and reject the precipitate.

9. Add 1 ml of glacial acetic acid, 2 ml of 25% ammonium acetate and
heat for 2-3 min. Afterwards add 1 ml of saturated ammonium chrornate
and heat for 3-5 min. Filter (black band filter paper) and reject
the Ca-chromate precipitate.

10. Add cone. AW- to filtrate (the colour of the solution changes
from orange to yellow) and approximately 0,2 g of ammonium carbonate
in order to precipitate SrCO-. Heat for 2 min. and cool in a beaker
containing cold water. Record the time of separation.

11. Filter under suction on an A-2 porous crucible (Gooch crucible).
Transfer the SrCO* precipitate to 35 ml specially designed centrifuge
tube containing a pre-weighed counting planchette with small
additions of alcohol. Centrifuge for 2 min. at 3000 rpm. Dry the
precipitate, weigh and count the activity of radiostrontium on a beta
counter.

12. Determine the chemical yield for Sr gravimetrically.
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Isolation of Y-90

13. After an appropriate waiting time to establish radioactive
equilibrium between Sr-90 and Y-90 (about 20 days), dissolve the
SrCO? precipitate in 25 ml 14M HN07 and add 2 ml of Y-carrier (20 mg
Y-90J.

14. Equilibrate 40 ml of TBP with an equal volume of 14H HNO* by
shaking for one minute.

15. Transfer the sample to a 250 ml separatory funnel, add 15 ml 14H
HN03, 20 ml of equilibrated TBP and shake for 5 minutes. Allow the
phases to separate and transfer the aqueous (lower) phase to a clean
250 ml separatory funnel. Record this time as the time of separation
of yttrium from strontium. Add another 20 ml of equilibrated TBP and
shake for 5-10 minutes.

16. Allow the phases to separate and then combine the second TBP
fraction with the original TBP fraction in the 250 ml separatory
funnel.

17. Shake the organic phase twice for two minutes with 50 ml 14H
HN03 to wash the extracts. Discard the aqueous portions.

18. Strip the yttrium from the TBP with two 30 ml portions of water.
Transfer the aqueous solutions to a 150 ml beaker.

19. Evaporate to 15 ml. Add 1 ml of saturated oxalic acid solution
dropwise. Adjust the pH to 2-3 by adding drops of NH.OH. Allow the
yttrium oxalate precipitate to digest for about an hour.

-20. Filter under suction on an A-2 porous crucible (Gooch crucible).
Transfer the crucible with the precipitate to a muffle furnace and
heat for one hour at 800 C.

21. Cool to room temperature and transfer the precipitate to a 35 ml
specially designed centrifuge tube containing a pre-weighed counting
planchette with small additions of alcohol. Centrifuge at 3000 rpm
for two minutes.

22. Dry the K~0, precipitate, weigh and count the activity of Y-90
on a beta counter.

23. Calculate the chemical yield for yttrium gravimetrically.
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CALCULATIONS

isolation of
radiostrontium

90Y activity

measurement of the
9O'e9Sr activity

RN (T,) (cps)

isolation of
JO y

'tot (Bq/kg)

T3 time
measurement of tie
90Y activity

RN (T3) (cps)
= Icoonflchem.Y ' m

(Bq/kg)

Aa9sr= A t o t (T , ) - A 9 0 s r (2 -e - x M

RT = total count rate
RB = background count rate
Icount= counting efficiency
Uhem = chemical yield
m = sample fresh weight
X = 90Y decay constant
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REAGENTS

1. Concentrated HC1
2. Strontium carrier - 20 mg Sr/ml

(48,4 g Sr(N03)/l 1:99 HN03)

3. Yttrium carrier - 20 mg Y/ml
4. 65% glycollic acid
5. Concentrated ammonium
6. 0,15M ammonium citrate solution
7. Oxalic acid
8. Sodium hydroxide
9. Fuming nitric acid
10. Iron carrier - 5 mg Fe/ml

(36 g Fe(N03)2x9H20/l HN03)

11.Ammonium hydroxide solution (1:1) saturated with Barium hydroxide
12.Glacial acetic acid
13.25% ammonium acetate solution
14.Saturated ammonium chromate solution
15.Ammonium carbonate
16.Ethyl alcohol
17.Tributylphosphate(TBP) saturated with 14H
18.14M HN03
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