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Abstract: in this work, the interaction of humic acids isolated from cattle
manure with a mineralized mass obtained by dry enrichment of phosphorite ores
and sludge phosphorites formed by washing phosphorite flour from chlorine of
the Phosphorite complex of the Central Kizilkum was studied. In the study,
samples were prepared at a weight ratio of 1: (0.2-2.0) phosphorite with humic
acids and the general, assimilable and water-soluble forms of phosphorus oxide
(V) were studied. The results of the study showed that with an increase in the
amount of humic acid, the general form of phosphorus oxide (V) decreases, the
assimilable and water-soluble forms increase.
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T emupog Ykmam Lllaexamoeuu — 630861l OOKMOPAHmM, MAAOWUL HAYYHbLU
COMPYOHUK,
Hncmumym obweti u HeopeaHUuuecKo Xumuu
Axaodemus nayx Pecnyonuxku ¥Y36exucman, 2. Tawkenm;
°T. axuposa Hapeuca baxpuoounosna — accucmenm;
3szu7<yﬂ06 Daxpuép /Konkynosuu — accucmenm,
Kagheopa xumuueckol mexHoioculu,
Haseoutickuti 2cocyoapcmeenuvlil 2OpHblll UHCIUMYM,
2. Hasou;
*Hamaszoe Ilagpoam Cammaposuy — dokmop mexnuueckux Hayk, npogeccop,
akaoemux,
*Veanbaes Hascumyooun Xanmypsaesuy — O0OKmMop mexHuyeckux Hayk,
8€0YUULL HAYYHBLI COMPYOHUK,
Hncmumym obweti u Heop2aHUuuecKo Xumuu
Axaodemus nayx Pecnybonuxku Y3oexucman,
2. Tawxenm,
Pecnybnuxa Y36exucman

AHHOmMauun:. 6 3motl pabome U3VUEHO G3AUMOOCUCBUE SYMUHOBLIX KUCIOM,
BbIOENICHHBIX U3 HABO3A KPYNHOPO2AMO20 CKOMA, C MUHEPATUZO8AHHOU MACCO,
NOJYYEHHOU Npu Ccyxom obocauienuu Gochopumosvix pyo u wiamMo8bIMU
dochopumamu, obpazosasuuMucs npu npomwvieke ochopumosoi MyKu om
xnopa Docopumosozo  komnaexca ILlenmpanvnvix Koizviikymos.  Ilpu
uccredosanuu no02omosnensvt npoowl npu eecosvix coomnoutenusx 1 = (0.2-2.0)
Gocopuma ¢ eymunosamu Kuciomamu u usydewvl 00waAs, yceosemas u
sooopacmeopumas gopmel okcuoa ¢gpocghopa (V). Pezyromamer uccnedosanuil
NOKA3AAU, YMO NpU YeeiudyeHUuu KOAUYecCmed 2YMUHOBOU KUCIOMbl, 00uast
¢opma oxcuoa gocpopa (V) ymenvuiaemcs, yceosemas u 8000pacmeopumas
Gopmbl yeenuuusaomcsi.

Knrwoueevle cnosa:. cymunogvie  Kuciomoel,  uiamossie — gocgopumot,
MUHEPATUZ0BAHHASL MACCA, HABO3 KPYNHO2O pPO2Amo20 CKOMd, NMuibe2o
NOMEMA, OP2aHOMUHEPAbHble YOOOPeHUsl.

In modern conditions, the conservation of soil fertility is one of the most
urgent tasks of agriculture. An important role in maintaining soil fertility
belongs to organic matter and its main component - humus. Humus content is
one of the main indicators of soil fertility. Thanks to it, the basic functions are
supported and soil fertility is ensured, while mineralizing humic substances,
plants are provided with nitrogen and other necessary nutrients in an accessible
form. Humic substances together with mineral particles of the soil form a soil
absorbing complex, which determines its absorption capacity, boning and
sticking together mineral particles of the soil, which contributes to the creation
of a very valuable water-resistant lumpy-granular structure that improves the



water throughput and water-holding capacity of soils, contributes to the fixation
of nutrients in it for more rational consumption by plants [1-2].

In addition, the joint processing of phosphate rock and animal waste reduces
the loss of organic matter and nitrogen from animal waste, increases the
availability of phosphorus for plants, which leads to an increase in the efficiency
of both components since organic waste contains a significant amount of
carboxylic acids that can bind calcium ions. That is, under the influence of
humic substances formed during the decomposition of organic waste,
phosphorus pentoxide, which is part of the phosphate raw material, passes from
an unapproachable form into a form that is digestible for plants and will thereby
show its fertilizing properties. In addition, calcium salts of phosphoric acid
binds (NH,),CO; and free NH3; manure into non-volatile forms of nitrogen.

Based on the foregoing previous works, we studied the processes of obtaining
organic fertilizers by composting organic waste from livestock farms with
phosphate in the range of weight ratios Manure: phosphorite = 100: (2-25). The
degree of decomposition of phosphate raw materials and the humification of
organic substances of manure are determined. The optimal ratio of manure:
phosphorite = (100: 10) and the preparation time of organomineral fertilizers (90
days) by composting the mineralized mass (MM), sludge phosphorites (SF),
cattle manure and poultry manure were found. Organomineral fertilizers
obtained using cattle manure and mineralized mass have the composition,
(wt.%): P,Os total. — 1,13; P,Os by tr B — 0,64; organic matter — 22,7; humic
acids (HA) — 3,17; fulvic acids — 3,29; water-soluble organic substances — 3,05
[3-4].

It is known that humic substances increase the solubility of phosphorites,
prevent the retrograde of phosphorus in the soil, improve soil fertility and
thereby increase crop yields. In this work, to determine the process of activation
of phosphorites in the presence of humic substances separated from manure, we
conducted special experiments. As mentioned above, one of the main substances
formed during the humification of organic substances from cattle manure and
poultry manure, which ensures the binding of part of calcium ions to sparingly
soluble calcium humates, is HA.

HA was isolated from cattle manure without the addition of phosphorite. For
this, a weighed portion of the compost was treated with a 1% NaOH solution,
then the liquid phase was separated from the solid, and the filtrate was treated
with a 5% HCI solution to precipitate free HA in the solid phase. The resulting
precipitate was washed with distilled water from chlorine ions (qualitative
reaction), and then dried to constant weight at 70 © C. Humic acids isolated from
compost contained 3,83% moisture; 6,63% ash; 51,11% carbon; 3,26%
hydrogen; 3,76% nitrogen; 41,87% oxygen and sulfur (in% of organic
substances); 5,02 mEqg/g of functional (COOH, OH) and 4,64 mEq/g of phenolic
groups.



In the experiments, MM and SF were used. The interaction of HA with MM
and SF was studied as follows. The reacting components were taken in weight
ratios of phosphorite: HA in the range of 1: (0,1-2,0). Samples of substances
were placed in a porcelain mortar and crushed them for 15 min to a
homogeneous mass. Then weighed portions were transferred to 250 ml
volumetric flasks and 100 ml of distilled water was added to them. The flasks
with the contents were shaken on a rotary apparatus for 6 hours, and then the
volume of the solutions was brought to the mark with water, stirred and left at
room temperature for 24 hours. After which the solutions were filtered off, and
the amount of water-soluble P,Os forms was determined in the filtrate.

Table 1. The results of the interaction of phosphate with humic acids

. Number of componentsin % | P,Os aq. P,0s ass
Ratios
phosphorite: | P,0s p,0; | P20sass. 100 100 pH
HA total.. aq. 0.2 M Tr. | P2Os total. | P,Os total.
B % %
SF
1:0 11,57 - 3,56 - 30,81 9,40
1:0,2 9,63 0,149 3,72 1,55 38,62 8,86
1:04 8,24 0,152 3,70 1,85 44,85 8,63
1:0,6 7,20 0,161 3,55 2,23 49,27 8,39
1:1,0 5,75 0,186 3,26 3,23 56,78 8,13
1:15 4,59 0,253 2,89 5,51 62,87 7,86
1:2,0 3,81 0,264 2,64 6,92 69,42 7,63
MM
1:0 14,33 - 2,37 - 16,57 8,53
1:0,2 11,93 0,125 2,55 1,05 21,35 8,12
1:0,4 10,22 0,117 2,92 1,14 28,62 7,85
1:0,6 8,92 0,121 3,18 1,36 35,66 7,65
1:1,0 7,12 0,137 3,00 1,92 42,12 7,41
1:15 5,68 0,162 2,70 2,86 47,62 7,18
1:2,0 4,72 0,172 2,42 3,64 51,24 6,89

Filter precipitates were transferred to the same volumetric flasks, dissolved in
a Trilon B 0,2 M solution and the amount of assimilable P,Os forms determined
in it. The experimental results are shown in table 1 from which it can be seen
that the initial MM practically does not contain a water-soluble form of P,Os,
and the relative content of the assimilable form of P,Os in it is 12,34%. After the
interaction of MM with HA at a ratio of MM : HA = 1: 0.2, it contains P,0Os
water. : P,Os total and P,Os : P,Os water amounted to 1,06 and 18,01%,
respectively. And with MM : HA = 1: 2, these indicators rose to 3,4 and 60,46%.
We observe a similar picture when using SF. So, after interacting with HA with
the ratio of SF: HA = 1: 0.2, it contains P,Os water. : P,Os total and P,Os5: P,0Os



water It amounted to 1,06 and 18,01%, and for SF: HA = 1: 2 — 3,4 and 60,46%,
respectively.

The interaction of humic acids isolated from composts prepared without
additives of substandard phosphorites with MM and SF was studied in a wide
range of weight ratios of substandard phosphorites to humic acids (from 1: 0,1 to
1: 2). The experimental results showed that the more humic acids taken for the
interaction of MM and SF, the higher the content of the assimilable form of
P,Os in the product due to the formation of water-insoluble calcium humate. At
the same time, the pH of the product also decreases. In the interaction of MM,
HF phosphorites of Central Kyzylkum with humic acids, an increase in the
content of the assimilable form of P,Os in phosphate feedstock occurs. The best
results were obtained with a weight ratio of phosphate raw materials: humic
acids 1: 2. In MM, after a day of interaction of P,Os svv. increased from 12 34%
to 47,86%, in the Chess Federation from 9,87% to 53,72%.
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