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Zeolitic tuffs are used in a various range of activities. 
MUMPTON (1973) has drawn attention upon their great 
potential regarding industrial applications. During the last 40 
years, many research studies were carried out concerning the 
use of natural zeolites in many areas including environmental 
protection (MUMPTON, 1999). The excellent ion-exchange 
selectivity of clinoptilolite for ammonium has been 
emphasized recently (LEGGO, 2000). Zeolitic tuffs can be 
used at large scale in the detoxification of the heavy metal 
contaminated soils produced by mining and metallurgical 
industry. These contaminated soils are a serious problem at 
an international scale. For the remediation of these soils in 
such a way that pollution is avoided, research with natural 
zeolites has been carried out in the last few years. Heavy 
metal contaminated soils have been treated with a mixture of 
organic substance and zeolite (organo-zeolitic materials). 

Organo-zeolitic material has been obtained by fermenta-
tion of 2/3 fresh organic substance with 1/3 zeolitic tuffs. 
The tuffs were prevailed from Barsana and Ocna $ugatag 
areas (Maramure? Basin). They are vitroclastic tuffs con-
taining 1-5% crystalloclasts (quartz, plagioclase, biotite), 
glass and volcanic ash that are strongly vitrified and substi-
tuted by: clinoptilolite, heulandite, mordenite, montmorillo-
nite, celadonite and silica. Clinoptilolite is the predominant 
zeolite and appears as compact masses of tabular and pris-
matic micron-sized crystals that are evident in SEM images. 
The medium ion exchange capacity ranges between 125 and 
142 mvals/g. The contact surface is 15-18 m"/g. 

Zeolitic tuffs were roll crushed and ground in small 
grains with dimensions between 0.08 and 2.5 mm, then 
sieved to obtain 0 .5-2 mm-sized fraction. This material was 
homogeneously mixed with two parts of organic material and 
the mixture was put in a plastic container for fermentation. 
Ammonia that results from bacterial discomposition changes 
the zeolitic structure. In this way, Ca2+ and K+ got incorpo-
rated in the organic substance. This final product is excellent 
for inhibiting heavy metal cations from soils and promotes 
vegetation growth. 

The experiments were made in pots, each containing 2 kg 
of polluted soil with organo-zeolitic material. In the mixture, 
the polluted soil represents 83% and the organo-zeolitic 
material represents 17%. The soil used in the experiment 
contains 4% Pb and a pH = 3.77-4.44. The original soil and 

the treated soil have been planted with Lolium perenne. The 
germination was accomplished in proportion of 90% in the 
treated soil and approximately 40% in the original soil. The 
growth of the plants has demonstrated that the soil treated 
with organo-zeolitic material allows the growth of vegetation 
much faster than the original soil. 

Growth has been possible because the organo-zeolitic 
material supplies all the necessary substances for the plants 
(nitrogen, humus, potassium, and calcium). During growth, 
the plants take up NH4

+ and some cations from the soil solu-
tion. Cations and NH4

+ taken up by the plants emerge into 
the soil solution from the structure of the organo-zeolitic 
material. The same way, cations and NH4

+ ions included in 
the zeolitic structure are exchanged with the heavy metal 
cations, which are fixed in the zeolitic structure. All this 
cationic exchange is adjusted by the growing plants, which 
create a permanent NH4

+ cation deficiency in the soil solu-
tion. The experiment was carried out in the laboratory and 
the plant growth was observed for 4 months. We noticed a 
pH increase in the treated soil, in comparison with the origi-
nal soil, which indicates that the organo-zeolitic material also 
has a pH correction role, improving its value from 4.4 to 5.9 
and from 4.1 to 5.4. 

Considering the results obtained during the experiment 
we can conclude that the maximum plant growth was ac-
complished in the cases when the soil was treated with or-
gano-zeolitic material. This growth was possible because the 
organo-zeolitic material mixed with soil provides the sub-
stances necessary for the plants to develop (ammonium, 
humus, potassium, calcium). At the same time heavy metals 
that inhibit the plant development are blocked through the 
cationic exchange mechanism that makes them enter the 
zeolite structure and they no longer have direct access to the 
plant roots. 
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