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Annotation. Are investigated the optimal conditions for absorption of
ammonia from airborne gas flow ventilation of chicken excrements with the
usage of mixture of natural sorbents. The resulting product can be used in the
future as organic fertilizers of prolonged action. Are studied the optimal
conditions of adsorption of zinc ions from industrial wastes by bentonite, using
the resulting product as a carrier of trace elements in fertilizers.
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Utilization of industrial and agricultural wastes, which often contain
compounds of ammonium, phosphorus, potassium, calcium, sulfur, heavy
metals requires the use of sophisticated technologies, searching the ways of
recycling of concentrated and localized compounds of these pollutions, and
therefore additional investments. However, these compounds could be used in
the case of selective extraction of contaminated liquid or solid wastes as
nutrition or trace elements in agroengineering, providing by this the increase in
crop yields and the improvement in crop quality. Such possibility of extraction
of separate nutrition or trace elements appears in the case of usage of natural
sorbents in waste treatment technologies that are inexpensive, effective
adsorbents. This helps to prevent the compounds pollution of the environment
and at the same time to get a product that can be effectively used in
agricultural technologies.
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The most common contaminants of agricultural wastes are ammonium
compounds, which are accompanying the vital activity of livestock and poultry.
Their usage in concentrated form in agricultural technologies is related with the
risk of overdose and creating of negative impact on the vital activity of
agricultural plants. Adsorption on the sorbents allows getting the effective
prolonged fertilizers, applying of sorbents in soil can at the same time improve
their structure and adsorption capacity.

In accordance with the existing technology, the poultry which is used for
meat production is held in constant litter with the thickness of 3—10 cm.
According to regulations [1, 2] the need in litter for chicken broilers is 1,5kh/
poultry unit. For bedding is typically used cereals straw (rye, wheat, barley),
husk and crushed sunflower stalks, peat (or peat crumb), more rarely - wood
shavings and sawdust with the addition of lime. The studies concerning the
way to reduce the gas concentration in poultry house room are conducting. In
[3-9] is provided an analysis of existing methods for treatment of bedding
materials (chemical, physical- chemical, biological) that are carried out to
reduce their contamination with pathogens, emission of harmful gases and
deodorization of odors in the room. In [10, 11] is proposed to use as bedding
material the mixture of clinoptilolite tuff (30% — 60%) and montmorillonite (5%
— 60%) or the mixture of clinoptilolite tuff (30% — 60%) and montmorillonite
(5% — 60%) of the total mass of tuff and bentonite clay (10% to 50%) of the
total weight of the mixture. The disadvantage of this method is a relatively high
cost of natural dispersed sorbents and the creation of uncomfortable living
conditions for the chicks. We propose to grow up chickens on the "classic
litter", which consists of chicken excrements, chopped wheat straw and
grounded CaO. Due to the shredding of straw with 20cm in length to the size
of 2.5-5 cm, the moisture-absorbing capacity increases in 1,5-5 times [3].

One of the important trace elements, necessary for the ensuring of vital
activity of plants is zinc. This element has a great influence on the oxidizing-
renewable processes, the speed of which is perceptibly reduced with its
shortage: a violation of hydrocarbon conversion processes takes a place. It
was established that with the shortage of zinc in the leaves and roots of
tomato, citrus and other crops, are accumulating phenolic compounds,
phytosterols or lecithins, and is reduced the starch content. It was found out
that large doses of phosphorus and nitrogen reinforce the signs of deficiency
of zinc in plants and that the zinc fertilizer is particularly necessary when
applying high doses of phosphorus and nitrogen. Zinc affects the synthesis of
sucrose, starch, total content of carbohydrates and proteins. The application of
zinc fertilizer increases the amount of ascorbic acid, dry matter and
chlorophyll. Zinc can be applied as adsorbed on natural sorbents from liquid
industrial wastes ions.

The aim of the research. The aim of research was to establish the
optimal conditions of adsorption of ammonium compounds and zinc ions in
natural sorbents to obtain effective prolonged fertilizers.

Material and methods of research. For obtaining prolonged ammonium
fertilizer we used a mixture of poultry litter, which consisted of chicken

169



excrements, chopped wheat straw and grounded CaO. As adsorbents were used
clinoptilolite from Sokyrnytskyi deposit and palygorskite from Cherkassy deposit.
For experiments were prepared samples of sorbents with dispersion composition
that correspond to that recommended for practical application in crop and animal
production: 0.5-1.0 mm. Sorbents were dried in advance at the temperature
105°C for 1 hour, that contributed to physical removal of water and increased
porosity. The scheme of experimental laboratory plant, on which the study was
conducted, is shown in Figure 1. It consists of the reaction flask (2), to which is
joined the air pump Atinan At-A850 (1) and Drexel cup (3). In the reaction flask
with holding capacity of 50 dm® was placed a mixture of excrements (4) with
sorbents (5) in a certain proportion and 1 mL of NH4OH (25%). Model mixtures
were kept for 1 hour. Previous studies have found that the time period of 30
minutes is sufficient to establish the equilibrium concentration of ammonia in
sorbent and the air space bulb.

VES S

In an atmosphere

Fig. 1. The scheme of laboratory plant

In Drexel glass was poured 150 ml of distilled water, 10 ml of H2S0O4
(0.5m), 6 drops of methyl red. After setting up the mode of installation of plant
the absorption of equilibrium residual concentration of ammonia from
ammonia-air mixture by the reaction solution has happened. At the regular
intervals (5, 10, 15, 30, 60, 120, 180hv) Drexel glass was changed into
another; the selected sample was titrated by NaOH (1N). The mass of
ammonia absorbed by sorbent was calculated on the basis of research results.

During the research we have determined the optimal ratio required for
the receiving of necessary properties of both sorbents. For this batches were
prepared in mass proportions 0:10 g of clinoptilolite; 0:10 g of palygorskite;
1.5:8.5; 3:7; 5:5; 7: 3; 8.5: 1.5 g of sorbents. The research was conducted by
the method described above and isothermal conditions (T = 20°C). Constant
temperature conditions of the process were supported via thermostat.
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The research of zinc sorption in natural sorbents was carried out in
thermostatic apparatus with stirrer in periodic and continuous mode of its rotation.
As sorbent was used bentonite of second productive layer from Dashukivskiy
career of Cherkasy region, at the dosage of sorbent 5 + 20 g/ dm>. The mineral
composition of bentonite is the following: the second horizon is represented
mainly by montmorillonite (70-95%) and impurities of fine calcite and quartz. The
research methodology of adsorption of zinc ions from industrial wastes lies in the
following: constant operating temperature 20 °C was achieved in the thermostat
and was subsequently maintained. In the flask, placed in a thermostat, a batch of
bentonite was carried in, and then was poured in the prepared solution with a
given concentration of zinc ions. Thereafter the stirrer was turned on, the shaft of
which rotated with a fixed frequency that was determined via the regulator. After
some time the hashing process was stopped, samples were filtered out using the
filter paper "blue ribbon", the filtrate was analyzed for the contents of zinc ions by
standard methods.

Results of the research. The results of studies concerning the
determination of optimum ratio for receiving the complex of required properties
of both sorbents are presented in Fig. 2. The analysis of the research indicates
that the composition in ratio 1:1 (5g of clinoptilolite: 5g of palygorskite)
demonstrated the highest capacity.
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Fig. 2. The efficiency of absorption of ammonia from airborne gas flow
by mineral sorbents with different ratios of components
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The adsorption process involves three stages: the diffusion of molecules
of sorbed substance from flow to the outer surface of the sorbent grains-
external diffusion; the diffusion of molecules of sorbed substance inside the
grains of absorber-internal diffusion; the retention of absorbed molecules in the
field of adsorption forces. These good results can be explained by "double"
ion-exchange adsorption. For palygorskite the existence of ion exchange on
the ends and edges of the crystals (on the surface of the mineral) is typical.
Free internally crystalline volume of clinoptilolite is 0.34 of the total volume of
the macroporous sorbent with a relatively low specific surface.

Kinetics of adsorption of zinc ions from the liquid industry wastes is
presented in Fig. 3. The concentration of the original solution was 500 mg/ L,
the amount of sorbent dosage was 5 g. The operating temperature of the
experiment was 20 °C; the adsorption process duration varied from 1 hour to
12 hours. Sampling and analysis of samples was carried out hourly.
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Fig. 3. Kinetics of zinc ions (ll) adsorption in the time interval 0-12 hours
under mixing conditions: —m— periodic; —¢— constant.

Generally, the results of the conducted experiments showed that the
maximum zinc ions absorption occurs within 24 hours under periodic mixing
conditions; and the value of residual concentrations practically doesn’t change
after 6 hours of mixing under constant mixing conditions. Maximum absorption
occurs within 0.5—-7 hours; but when the concentration of zinc ions in the flows
is less than 500 mg / |, the adsorption process is more steady over time. In the
case of increasing of zinc ions concentration, the adsorption efficiency is
reduced because there is saturation (filling) of the mineral surface by
adsorbate that confirms superficial character of sorption.
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The next stage of the study was to establish the amount (dose) effect of
adsorbent on a depth of sorption flow. As it is shown from Fig. 4 and exponential
relationships, adsorption efficiency increases when the dose of adsorbent also
increases, due to an increase in the surface, where the sorption is.

It is necessary to note the functional backlog of specific adsorption
growth from the adsorbent weight increasing, indicating, mostly the superficial
sorption. Such parameter as adsorbent dose can not be universally measured
by these dependencies. When taking into account the quality of the waste
water composition, the initial and desired final concentration of pollutants in the
aqueous phase, the amount of bentonite spent for cleaning, it can be varied,
but the reasonable rate is 5...12.5 g / dm3 at metal ions concentration 500 mg
/ dm3, and the increasing of the dose over a specified value is ineffective. [12]

To install the technologically rational values of such parameter as dose
powdered sorbent, we united the dependence of specific absorption and cleaning
efficiency on the amount of adsorbent. The intersection of these curves will give a
rational value of dosage sorbent amount. As it is shown in Fig. 5, a reasonable
dose is 5-8 g of sorbent per 1 dm?® of flows (under condition that the initial
concentration of pollutants does not exceed 1000 mg / dm3). At higher zinc ions
concentrations, it is appropriate to increase the sorbent dosage to 10 g.

Conclusions. The conducted studies suggest the prospects of applying
a clinoptilolite mixture of Sokyrnytsky deposits and palygorskite of
Dashukivsky deposit for absorption of ammonia from air and gas flow
ventilation of chicken manure with the following usage as organic fertilizers of
prolonged action. This will reduce the ecological danger of environmental
pollution by ammonia nitrogen, utilize the poultry litter, reduce nitrogen losses
during storage and increase soil fertility.
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Fig. 4. Dependence of specific adsorption of zinc ions from the sorbent
dose
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Fig. 5. Rational adsorbent dose for the zinc ions absorption from an
aqueous environment (- m - specific adsorption; - ¢ - adsorption
efficiency)

It is experimentally proved that the maximum zinc ions absorption
occurs within 30 minutes and practically full after 24 hours. The degree of
wastewater contaminants at different concentrations and dosage amounts of
the sorbent were determined. The rational dose is 5-8 g of bentonite per 1 dm®
of waste (under condition that the initial concentration of pollutants does not
exceed 1000 mg / dm3). The resulting adsorbent with adsorbed zinc ions can
be used as a carrier of microelements in fertilizers.
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CUHTE3 NPOJIOHIOBAHUX OOEBPUB LUNIAXOM AOCOPELIl EJIEMEHTIB
XUBJNNIEHHA TA MIKPOEJIEMEHTIB NPUPOOAHUMU COPBEHTAMU
3 MPOMUCIIOBUX TA CIJIbCbKOIOCINOAAPCBKUX BIAXOAIB

M. ManboeaHuti, O. 3axapie, M. KaHOa, A. Bpamauwyk,
I'. Cakanoea, 3. O0Hopi2, H. YopHoma3

AHoTauifa. [ocnidxeHo onmumaribHi yMO8U ro2/luUHaHHS amiaky 3
roe8impsiHo-2a308020  OMOKY  8EHMUJIIO8AHHS  Kypsido20  rocnidy 3
guKopucmaHHaM cymiwli rnpupodHux copbeHmie. OmpumaHul rpoodyKm Moxxe
gukopucmosysamucsi 8 r100anbuwomMy SIK opaaHO-MiHepanbHe (0obpuso
nporsioHeosaHoi dii. [JocnidxeHo onmumaribHi yMmosu adcopbuii ioHI8 UUHKY 3
npomucriogux 8i0xodie 6eHMOHIMOM I3 BUKOPUCMAaHHSM OmMpuUMaHo20
rnpoOyKmy sik HOCisi MikpoesieMeHmie y MiHeparsibHUx dobpusax.

Knro4yoBi cnoBa: amiak, kypsiduli nocnio, npupodHi copbeHmu, ioHU
UuHKy, dobpuea nposioH2o08aHoI Oii

CUHTE3 NPONOHIMPOBAHHbIX YOOBEPEHUN NYTEM AQCOPBELIUA
ANMEMEHTOB NMUTAHUA U MUKPOJJIEMEHTOB
NMPUPOAHLIM COPBEHTOM U3 NPOMBILUJIEHHbIX
U CENNIbCKOXO3ANCTBEHHbLIX OTXO0B

M. ManboeaHHsbIl, O. 3axapue, M. KaHOa, A. Bpamauwyk,
I'. Cakanoea, 3. OOHopue, H. YopHomas

AHHOTaumuA. MccrnedosaHbl  onmuMaribHble  YCrio8UST  MO2JIOUEHUS
amMmuaka ¢ 8030yUIHO-2a308020 MOMOKa 8EHMUIIUPOBAHUS KypPUHO20 romema C
UCrosib308aHUEM CMecU MpUpPOOHbIX copbeHmos. [NonyyYeHHbIt rPodyKmM MoxXem
ucriosib308amecsi 8 OaribHelWeM KakK opaaHO-MUHeparibHoe yoobpeHue
nposioHauposaHHo20  deucmeusi. MccriedogaHbl  onmumarsibHble — yCrioeusi
adcopbuuu UOHO8 UUHKa U3 [POMbIWIIEHHbIX 0mxodo8 6eHmMOHUMoOM ¢
UCri0f1b308aHUEM [r10Ty4EHHO20 MPOoOyKma Kak HOCUMEssi MUKPO3/IeMEHMOo8 8
MUHeparibHbIX yOOBpeHUsIX.

KnioyeBble cnoBa: aMMmuak, KypuHbIU MomMem, ecmecmeeHHbIe
copbeHmbI, UOHbI UUHKa, yOOb6peHus1 NposIoH2uUpo8aHHO20 delicmeausi
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