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Abstract The work presents comparative characteristics of the efficiency of mineral
silicates (zeolites, saponite, palygorskite, vermiculite) and ferrocine preparations.
The experiments were performed with various species of agricultural animals and
poultry. Depending on the type of soibents, reduction of Cs137 content in animal
products was up to 1.5-4 times.

1. Introduction

Agricultural production, especially dairy and meat cattle-breeding in the period of the
accident, put forward the problem of sorbents application. The Ministry of Chernobyl, the
Ministry of Food and Agriculture of Ukraine, the Ukrainian Academy of Agricultural
Sciences with the participation of scientific institutions of the National Academy of
Sciences, regional radioecological centres, within a comparatively short period had
performed complex research and wide-scale industrial verification. These results were the
basis for the application of mineral silicates and synthetic sorbents as a countermeasure for
the reduction of radionuclides transfer from the diet to animal organism. Milk and meat in
contaminated districts even 10 years after the accident remain the main dose-forming
products for rural population, especially in private sector as the farmers have to graze their
animals or make hay on the lands with high density of radioactive contamination or
characterized by high transfer factors of radionuclides from soil to plants.

Therefore together with countermeasures in the link soil-plant, it was reasonable to
investigate the efficiency of radiosorbents, which decrease the transfer of radionuclides from
the diet to animal organism and animal products.
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2. Main results of the work

In connection with the reserves of mineral silicates in Ukraine and in the necessity to
develop strategy directions and principles of ecological and economic background of their
use the following sorbents were investigated: zeolite and humolite, saponite, palygorskite,
vermiculite, ferrocine and its derivatives - bifezh, ciom, boli.

The biological and radioecological was given both for natural silicates and their
modified forms, and for synthetic sorbents (ferrocianides) with high sorption capacity.

1. Problems of sorbents norms in the diets of animals were developed and
technological parameters of special sorbing fodder additives are being worked out.

2. Investigation with cows and young cattle (production of milk and beef in private
and collective sector), pigs, rabbits, poultry and minks allowed to make a comprehensive
biological assessment of natural and synthetic sorbents.

2.1. Concentration of Cs137 in milk under the effect of feeding, for example humolite,
as compared to control, decreased by 1.5-4.4 times depending on the level of milk
contamination, and when ferrocine preparations were applied by 4-10 times. When young
cattle was fed in such conditions, Cs137 content in meat decreased by 1.6-2.6 times. In all
experiments addition of humolite and ferrocines did not affect the nutritional value of milk.
Altogether 30 experiments were carried out with cows and 20 experiments with young
cattle. In this industrial verification and implementation about 30 thousands heads of cattle
were involved.

2.2. Mineral silicates as a source of biogenic mineral substances do not have a
detectable digestibility, which characterizes it as products both safe for nutrition and
possessing radiosorption abilities all the way through the transport in the gastrointestinal
tract of animals and having a favourable effect for metabolism.

3. A decorporating effect of mineral silicates, especially palygorskite, was observed
in relation to heavy metals. At similar intake with fodder, the removal of lead in the faeces
of animals in the experimental groups increased by 7.3-9.5 times, and that of strontium by
3.5-4.5 times.

4. The addition of natural and modified minerals to forage provides both a strong
effect of radionuclides binding during ingestion in gastrointestinal tract and causes a
reduction of their assimilation by blocking the transport and accumulation and an increase
of radionuclides removal from animal organisms.

5. When ferrocine and its derivatives (ciom, bifezh) are added to forage in the dose
of 3-6 g per head, the concentration of radiocaesium in the milk of cows decreases from the
third day of the experiment by 3-8 times.

6. When these preparations are fed to sheep, pigs (3 g per head) and to young cattle
(6 g per head), concentration of Cs137, 134 in muscle tissue in 30 days of the experiments
decreases by 3-10 times; in parenchyma organs this index is higher (10-80 times). The
positive effect was obtained at the use of ferrocine in the fodder of adult and young geese.

7. In the experiments it was shown that ferrocine can be used in the form of powder,
in combination with concentrates, with salt-licks, in granules and in the form of boli. Boli
with the sorbent were used for the first time in October 1990 and applied using Norwegian
technology and with the participation of Norwegian specialists. Starting from the 3-6 day
of the experimental period, radiocaesium concentration in the milk of cows decreased by
3-7 times (at the experimental farm 'Radioecologist') in Rovno region by 10 times. In the
experiments with salt-licks, where the concentration of ferrocine was 10 %, by the end of
experimental period (21 days), a 3-fold reduction was reached.
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8. Performing of special toxicological experiments and veterinary-sanitary expertise
of the product allowed to prove the harmlessness of using natural silicates (humolite) and
synthetic sorbents (ferrocine).

Comparative efficiency of radiosorbing preparations

Forage additives

Zeolites:
. natural
. modified

Vermiculite:
. natural
. modified

Ferrocines:
. salt-licks
. powder
.boli
. bifezh
. ciom

Decrease of Cs157 concentration, times

Milk

1.5
3.0

2-5
4-10
3-4
2-8

4-18

Meat of cattle

1.4
2.6

1.7-2.9

Rabbits

7.8
9.0

4.0
40.0

Chicken

1.9
38.0

7.0
40.0

3.5

Efficiency of ferrocine application for the decrease of radiocaesium concentration in animal products

Indices

Dose, g/day
per head

Time for
achieving
maximum
effect, days

Decrease of
radionuclides
concentration
in product

Type of animal products

Milk of cattle

6

15

8-10

Meat of cattle

6

30

3-4

Meat of pigs

1

30

3-4

Meat of sheep

1

30

7-8

Meat of geese

0.15

30

4-5
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