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The activity of the Radiochemistry Laboratory and National 
Research Council Center for Radiochemistry and Activation Ana
lysis in the past two years can be summarized as follows: 

A destructive method of activation analysis for mercury, 
selenium, cobalt, zinc, scandium, rubidium, cesium, nickel and 
chromium was set up in order to determine these elements in some 
environmental matrices . 

The elements were chosen for their interest in ecological 
up 

• studies connected with the setting of power stations, both nuclear 
and thermal. 

The method adopted for dissolving the samples makes use of a 
Parr bomb for the quantitative recovery of all the elements, in
cluding the volatile ones. 
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The separation scheme which follows is based on the successive 
use of chromatographic columns filled either with inorganic adsorbers 
or ion-exchange resins. 

Mercury and selenium are strongly adsorbed on a column of 100-
-300 mesh copper grains; they cannot be removed from the column, 
which is dismantled and gamma counted. 

Cobalt, zinc and nickel[the last one determined by (n, p) reaction 
on NiJ are adsorbed on a Dowex 2 x 8 column and eluted with HC1 at 
different concentrations. 

Caesium and rubidium are strongly adsorbed on zinc ferrocyanide; 
they cannot be removed from the column and dismantling of the column 
is required for counting. Scandium and chromium are found in the 
eluate from this column. 

This separation method gives precise and accurate results. 

A new rapid separation of mercury and arsenic by neutron acti
vation analysis in different matrices was set up using a bomb for the 

(2 3) mineralization of the samples ' . The radiochemical separation of 
Hg was carried out by adsorbing it on a small column (0.8 x 10 cm) 
filled with copper grains from the initial 3 M HC1 solution. The 
column was coupled with a zinc ferrocyanide (ZFoC) column to remove 
the.dlssdtlvted copper. 

Arsenic was then extracted from the effluent solution brought to 
10 M HC1 as Asl into toluene. 

NBS standard reference material SRM 1571 (Orchard Leaves), NBS 
Tuna Fish and the U.S. Geological Survey standard rock BCR-1 chosen 
to prove the versatility of the method were examined. The method 
proved accurate and reliable. 
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Iridium, platinum, gQld and copper were determined by destructi 
(4) ve neutron activation analysis in 15 italian chondritic meteorites . 

The chemical procedure used involves only few steps: sample dissolu
tion with a HC10 - HF - HC1 mixture, adsorption on inorganic 
adsorbers and gamma-ray spectrometry. A group separation of the noble 
metals and copper was carried out by adsorbing them on molybdenum 
dibromide (MDB) and metallic cadmium grains, whose adsorption pro
perties and specificity for noble metals and copper had been pre -
viously demonstrated. 

The copper, platinum and gold content is within the reported 
ranges for ordinary chondrites, whereas the iridium content is loca
ted on the low side of reported values, confirming, at least from the 
chemical standpoint, the previous classification of the examined me
teorites. 

Different radiochemical procedures are compared for chromium 
determination in some NBS Standard Materials (spinach, fresh water 
sediment and bovine liver). The tested methods are the following: 
fo.) extraction of Cr (VI) with 5% tribenzylamine (TBA) in CHC1 
(b) distillation of CrO CI 
(c) elution of Cr (VI) from a Dowex 2 x 8 column with 2 M KCNS solu

tion 
(d) elution of Cr(lll) with 8 N HC1 from a Dowex 2 x 8 column 
(e) extraction of perchromic acid with ethyl ether. 

233 192 Interferences of photopeaks of Pa and Ir with the 325 kev 
photopeatt of Cr are possible especially in the case of inorganic 
matrices. 
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In order to test the attainable degree of chromium separation 
from the interferring nuclides by each of the methods listed, simu
lated samples containing Cr, Th and Ir were irradiated and chemical 
ly treated. The results obtained showed that elution with KCNS may 
be considered the most reliable way of chromium determination. 

The following elements: Cr, Zn, Co, Cd, Mn, V were determined 
in a sample of NBS (spinach) which was to be certified as a new 
standard . Both neutron activation analysis and atomic absorption 
spectrometry were used; the first technique was the only applied to 
evaluate V content. Nuclear activation analysis coupled to destructi
ve radiochemical methods was used for Cr, Zn and Cd determinations, 
while V, Mn and Co were determined just instrumentaUy. 

Extraction with 5% tribenzylamine (TBA) in chloroform was ac
complished for Cr determination. Zinc and cadmium were eluted from 
a Dowex 2 x 8 column with water and 3 M HNO respectively. 

0 

As the nuclides Cr, Fe, Zn decay partially emitting the 
X-ray photons of V, Mn, Cu respectively, instrumental neutron acti
vation analysis may be coupled with high resolution X-ray spectro
scopy in order to detect them. This method has been applied in the 
actual determination of the above elements in several environmental 

(7) matrxces 
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The preparation and characterisation of Molybdenum (II) dibro-' 
(8) mide (MDB) were studied . The adsorption behaviour of 50 ions in 

nitric acid was investigated. Adsorption mechanism studies were 
carried out for some noble metals and chromium. Sorption cannot be 
ascribed to ion exchange mechanism. The formation of insoluble species 
and the settlement of few ions into surface sorption sites or into a 
limited number of cavities in the cluster crystal structure of the 
adsorber are proposed. 

The adsorption mechanism of divalent cations on zinc ferro- and 
ferricyanide (ZFoC and ZFiC respectively) was also investigated . 
At low cation concentration the adsorption appears to occur through 
an ion-exchange mechanism, whereas at high metal concentration the 
formation of mixed salts appears to affect the uptake of the divalent 
ions. 

The adsorption of mercury and selenium on chromatographic column 
of metal copper grains was studied from hydrochloric and nitric acid 
solutions and from HC1-HF-HN0 mixture. Noble metals such as silver, 

3 
gold and iridium were found to be adsorbed on copper in weak nitric 
and hydrochloric media; few ions were partially adsorbed under spe-

(10) cific conditions . 
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Characterization through measurement of chemical and physical 
propetties of Sardinian coal was carried out as it is planned to 
resume its use. The evaluation of the content of 20 elements has 
been accomplished by INAAo Selenium, arsenic and bromine as well 
were determined by neutron activation analysis using a controlled 
combustion technique followed by direct gas phase separation of 

•, ., , (11) 
the volatzle elements . 

Coming to biological applications, the uptake of lanthanum by 
mitochondria was investigated in order to clarify if lanthanum could 

(12) cross the mitochondrial membranes . Lanthanum was considered to 
act as a potent inhibitor of calcium uptake in mitochondria by oc
cupying the membrane-located specific ion carriers needed for the 
cation transport. 

Lanthanum is taken up in mitochondria (by a process similar in 
many aspects to the uptake of calcium) and is bound with high affi
nity to membrane-associated sites both external and internal to the 
inner membrane. Lanthanum amount was measured by a radioactivation 
method in membranes and matrices isolated from lanthanum-treated 
mitochondria. The experimental results show that lanthanum is mainly 
bound to the membranes; however, a small amount of the cation was 
found to be present in the matrix, thus confirming that lanthanum can 
be tranaported into the mitochondria. 
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The dietetic contribution of some elements namely sodium, po
tassium, chromium, manganese, copper, zinc, bromine and lanthanum 
from rice grains was investigated by comparing three different 
species of rice on account of different industrial treatment they 

(13) 
had been submitted to . A method of destructive neutron acti
vation analysis was set up: after dissolution of the sample with 
hydrogen peroxide and fuming nitric acid, the solution, made 
IM HNO , was poured into a small column filled with antimony pen-
toxide (HAP) to adsorb Na and K; the effluent was made 0.5 M HNO 

o 
and then poured into a column filled with grains of metal cadmium 

32 which strongly adsorbs copper. To remove P activity and to adsorb 
Cr the effluent was percolated through a column filled with SnO , 
coupled with a column filled with MnO . Manganese, bromine and 
sodium were easily determined by submitting to gamma spectrometry 
the eluate of the HAP and Cd columns. La and Zn were determined in 
the eluate of MnO column. 

The results showed a general trend according to which the de
pletion of the mineral content of the rice grains is related to the 
number and quality of the industrial treatments of rice. K, Mn, Cu, 
Zn and La accumulate in grains cortex, no relevant variation in the 
concentration of Na and Cr was observed and an enrichment of Br was 
found in the treated rice grains. 
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In the programme of technical-scientific cooperation between 
Italy and Dahomey several trace elements (Cu, Fe, Zn, Mn, Co, Hg, 
Se, V) were determined in the principal usual foods used by people 
of the lower Dahomey to the purpose of studying the correlation 
between the food content of these elements and the population's 
intake ( W > . 
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