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EXPERIMENTS TO DETERMINE THE EFFICIENCY OF 
TWO STANDARD DECONTAMINATION PROCEDURES FOR 
RADIOCARBON SAMPLES 
by D.R. Currie 

Acid alkali decontamination was carried out to find how 
much added humic contamination was removed from a sample of 
limit age wood, by the procedure. About 6 g of limit age 
wood was ground up with a mill and packed into a glass tube. 
Water from black creek Mangaroa, estimated to contain at 
least 50 mg per litre of dissolved natural organic material 

14 of C activity approximately equal to 0.95 NBS oxalic acid 
standard was made up to pH 2 with hydrochloric acid, then 
percolated slowly through the wood sample. Circulation 
through the wood sample was maintained until it was gathered 
that no more adsorption was taking place. At this stage, a 
fresh volume of black creek water was acidified and used to 
replace the original amount of circulating water. Circulation 
of fresh volumes of acidified water was maintained for a 
long period of time (several days), until it was judged that 
all of the ground-up wood particles must be saturated with 
organic acids from the acidified solution. At this point, 
the ground-up wood particles were dried, mixed well and 
divided into two lots. One lot was designated sample A 
(weight 2.1 g), while the other lot was designated sample B 
(weight 2.7 g). Sample A was turned into methane counting 
gas after the sample had been first de-acidified by washing 
in distilled water. Sample B was subject to a pretreatment 
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course, namely, (a) sample was boiled in distilled water; 
(b) boiled in 5% hydrochloric acid; (c) boiled in distilled 
water; (d) boiled in 21 sodium hydroxide solution; (e) boiled 
in distilled water; (f) boiled in 5% HC1; (g) boiled in 
distilled water. After the course the sample was dried, 
weighed again and found to weigh only 1.3 g. The sample was 
then processed into methane counting gas. The results of 
radiocarbon estimation are given in Table 1. 

Table 1 
Weight Activity of 
of wood % wood as % 

% Modern 
Initial values 2.7 100 7.4 ± 0.7 100 
Final values 1.3 48.1 2.8 ± 1.1 38+15 
Amount lost due 1.4 51.9 4.6 ± 1.3 62±17 
to process 

Thus, while the overall loss of wood due to the decon
tamination process was 51.91, the loss of the contamination 
on the same scale was 81.7%. 

For the amount of contamination left after the treatment 
was at least 48.11 of the original, at which level the 
counting rate would not have altered. But the figures 
indicate that the contamination was reduced to 38% of that 
level, » 18.3%. Thus, the total reduction was (100-18.3)% = 
81.7%. It can be shown that to remove 97% of the contamination 
one would remove 77% of the wood. The percentage removal of 
the contamination relative to the wood would now be 86%. It 
is clear that to achieve this level of decontamination, a 
very large quantity of original sample would be necessary. 
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If the material requiring decontamination is wood contaminated 
in a natural setting by natural humic acids, the effectiveness 
of the above acid alkali decontamination process is not 
knovn But there is no reason to believe that there will 
be any difference in effectiveness from this case using 
artificially contrived contamination. Possibly decontamination 
might be improved by using a mixture of sodium hydroxide and 
sodium pyrophosphate dissolved in water rather than pure 
sodium hydroxide solution as the mixture is known to be very 
effective in dissolving organic acids. The mixed solution, 
hopefully, would not dissolve as much wood as the pure 
sodium hydroxide solution. This still requires testing. 
Acid hydrolysis decontamination 

Treatment of contaminated wood using acid hydrolysis 
technique proved ineffective. Limit age wood was ground up 
and contaminated by acidified black creek water by much the 
same method as in the previous experiment. The homogenised 
contaminated wood was divided into three more-or-less equal 
parts. There was no marked removal of contamination as 
illustrated in Table 2. 

Table 2 
Sample treatment Activity - % Modern 
Untreated 3.6 ± 0.6 
Sample boiled in 6N HC1 overnight. 
Sample is the residue after 3.1 ± 0.4 
washing in distilled water. 
Sample boiled in 6N HC1 overnight, 
then boiled in 6N H2S04 overnight. 3.3 + 0.4 
Sample is the residue after washing 
with distilled water. 
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It was concluded that this method of decontaminating 
humic-contaminated wood was not satisfactory. 
Acid hydrolysis separation of a mixture of old and modern 

humic acids 
A mixture of soil organic acids from a paleosol and a 

modern garden soil was made by extracting them from a physical 
mixture of the soils in proportions judged to give a reasonable count 
rate. Somewhat less than 501 of the modern soil was used 
in the various mixtures. The soils which had previously been 
ground up were united and physically mixed up together, to 
give a fairly uniform mixture. The various mixtures weighing 
between 400 and 600 g were extracted by 2-litre amounts of a 
solution containing 0.1N NaOH and 0.1M Na-P-O- and left over
night to digest. Intermittent stirring of the digesting 
mixture was carried out, and when it was judged that extraction 
was complete the solution was first decanted, then centrifuged 
to get rid of the mineral components of the soil. Most of the 
OTganic soil acids were precipitated by acidifying the 
solution so as to make the pH 2. The soluble components of 
the mixture were removed by dialysis initially using dilute 
hydrochloric acid as the extracting solution, followed by tap 
water. Dialysis proceeded for a few days until the pH was 
neutTal, then the insoluble organic acids were flushed out 
of the dialysis bag and evaporated to dryness over several 
days using gentle heat in a laboratory oven. The evaporate 
was weighed and divided into three parts. One part was 
subject to acid hydrolysis, the details of which aTe given 
in Table 3 for each particular sample. The sample was rinsed 
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with distilled water between changes of acid in the cases 
where acid hydrolysis, alternately in 6N HC1 then 6N H 2 S 0 4 , 
was carried out. Hydrolysis consisted of simply boiling in 
the acid with some arrangement to recycle acid fumes that 
came off the mixture. Boiling in nitric acid was proscribed 
since the sample was inevitably lost on the occasions when 
this severe reagent was used. After acid hydrolysis, the 

remaining undissolved organic material was rinsed free of 
acid with distilled water then pellatised for bomb combustion 

Table 3 

Weight Sample details Activity A Percentage loss 
in activity for 
treated sample = 
100(1-*- t r e a t e d } 1 U I H 1 A untreated' 

Sample 1 untreated 
" 1 treated 

Sample was boiled in 6N HC1 
for 7 hr and 6N H 2S0 4 for 
4 hr 

3.2 g 
1 8 

37.1 + 1.3 
27.9 ± 1.5 

N/A 
24.8 ± 4.8 

Sample 2 untreated 
" 2 treated 

Sample was boiled in 6N HC1 
for 4 hr and 6N H 2S0 4 for 4 hr 

9.8 g 
4.3 g 

79.3 ± 1.3 
71.7 ± 1.2 

N/A 
9.6 ± 2.1 

Sample 3 untreated 
" 3 treated 

Sample was boiled in 6N HC1 
for 24 hr 

4.64g 
1-7 g 

54.0 ± 1.1 
41.3 ± 1.3 

N/A 
23.5 ± 2.7 

The two remaining fractions of soil organics which were 
not subject to acid hydrolysis were pellatised and burnt 
separately in the combustion bomb. After methanation, each 
sample was counted separately to make certain that mixing had 
been sufficient, this statje of affairs being indicated by 
equality of count rates. In all cases, it was decided that 
this was true. The results which are tabulated in Table 3 
indicate that acid hydrolysis treatment is positive and really 
works. An attempt to preferentially remove a younger soil 
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out since it was considered that supplementary extraction 
with 6N H 2SO. did not significantly increase the proportion 
of modern organic material removed. While this method of 
mixing a young contaminating soil with an old soil is artificial 
and does not occur quite like this in nature, nevertheless 
it is felt that it is a good approximation to what does 
happen. Since the introduced contamination here is as 
modern as is possible, the situation obtained must be regarded 
as one extreme of what could happen in nature. While there 
may be an optimum soil age for ease of dissolution, neverthe
less the writer prefers in the absence of contrary evidence 
to believe that the ease with which soil components are 
dissolved by acid hydrolysis, will get progressively more 
difficult as the soil gets older. Thus the figures obtained 
for the relative percentage loss of the modern component in 
the mixture will be a maximum for this particular set of 
experiments. When treating natural soils, the reduction in 
count rates may not be so spectacular as for the extreme case 
described here. Moreover, the initial concentration of the 
modern component will be probably much smaller. Finally, 

from the column in Tabic 3 giving percentage loss in activity, 
n ^ m A i » i(\(\ri activity of treated sample % «.»„„,„ «.„ namely, 100(1 - a c t l y f f i o f untreated sample3' s e e m s t o 

increase with increasing digestion time, although the prolonged 
digestion time of sample 3 did not seem to increase the 
percentage loss in activity. MOTJ work needs to be done on 
this point. 


