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Abstract: "Gomus" is a Latin word translated as "earth", referring not to the planet
itself, but to its upper, fertile layer. It becomes fertile due to the decomposition of organic
matter - leaves, grass, animal remains and their metabolic products. Only 5% of the total mass
of biohumus is enough for soil fertility. Forming these percentages is not easy. It takes 100
years to create a 10 cm layer. Man-made pollution, unintended use of land slows down the
process even more, makes the soil dead.

Keywords: biohumus, mineral fertilizers, potassium, magnesium, magnesium,
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Biogomus contains 0.7-1.2% potassium, 0.3-0.5% magnesium, 2-3% magnesium, 0.8-
2% nitrogen and a lot of phosphorus. Biogomus for seedlings also contains fulvic and humic
acids. Only they are able to process the photon energy of the sun. Acids convert it into
chemicals. They block pathogenic bacteria in the soil. It is important for the development and
life of plants. Fulvic acid provides cells with the necessary nutrients, prevents swelling,
eliminates toxins and viruses.

Many doctors believe that fulvic acid deficiency is one of the causes of any disease in
general. It can only be obtained from plants. So, liquid biohumus is not just a fertilizer, but a
kind of medicine. For them, the substance is a growth stimulator of the root system. Receiving
food, it enters the deep layers of the soil. Moisture can be extracted from them. It is useful
during drought. In normal soil, humic acid occurs in water-insoluble form. Plants only absorb
solutions. It is possible to dissolve the substance from biohumus.

One of the main problems facing the agriculture of our country is the low coefficient of
beneficial effect of mineral fertilizers. It is 60-70% for potassium fertilizers, 20-25% for
phosphorus fertilizers in the first year, and 40% in the last 2-3 years.

The next problem is related to soil humus, which is considered the basis of productivity
in all soils. Humus plays an important role in the processes of improving the physical
properties of the soil and creating a moderate water-weather regime. It acts as an
accumulator of soil energy, prevents the leaching of mineral fertilizers from it and thus the
widespread pollution of the environment, and also transforms hard-to-dissolve phosphorus
compounds into a well-absorbed state. All this ensures the mobility of bound phosphates in
the soil, which is from 3 to 6 g of P205 per 1 m2 of cultivated area. This is a large reserve of
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phosphorus, which is currently not used for crops.
Cultivation of agricultural products is the main source of food production, which is one
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of the economic sectors. In this place, providing the agro-industrial complex with biological,

organic and mineral fertilizer compositions that allow to increase soil fertility, rational use of
land and water resources is the main factor of obtaining high-quality and high yield from
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agricultural crops. Therefore, one of the priority tasks is to develop a technology for
obtaining effective organomineral fertilizers containing humus substances for plant nutrition
in agriculture.

Due to the fact that the content of humus in fertile soils is decreasing, special attention
is being paid to the production of fertilizers and plant growth stimulants containing humus
using organic resources and their use in agriculture. In this regard, the development of
technologies for obtaining humic fertilizers and stimulants, which are necessary for
increasing soil productivity, is considered one of the urgent tasks.

A certain level of scientific results have been achieved in our republic on the processing
of the oxidized form of Angren coal into organomineral fertilizers [1]. In this regard, it is
important to establish the production of liquid bioorganomineral fertilizer using earthworm
humus as a raw material source. In order to fill the gap in the field of bioorganomineral
fertilizers in drip irrigation and hydroponics, a liquid bioorganomineral fertilizer production
technology based on earthworm biohumus was created.

The principle technological scheme for the production of liquid bioorganomineral
fertilizers is presented in Fig. 1.

5000 kg of water and 500 kg of sieved and ground biohumus are placed in a reactor with
an external heater (30-350C) (Figure 1) and a suspension is formed by mixing. 50 kg of
nutrient medium (sugar, molasses, etc.) is also added here. The ratio of biohumus to water is
1:10. In order to ensure regular mixing of biohumus with water, a rotating motor is attached
to the reactor and a stirrer is attached to its axis of rotation. The rotation speed of the mixer is
180 rpm, the temperature in the reactor water mask is maintained at 30-350C.

The mixture of biohumus with water is periodically stirred in the reactor for 40 minutes.
At the same time, air is supplied to the reactor for 120 minutes using a compressor for
aeration of aqueous separation from biohumus. After the aeration is completed, the mixed
suspension of biohumus is kept in the reactor, where it rests for 2 hours. The suspended
bacterial extract on the sediment is pumped from the reactor to the collector (Figure 2).
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Figure 1. Principle technological scheme of production of liquid
bioorganomineral fertilizers from earthworm biohumus:

1st reactor; 2- bacterial secretion collector; 3-liquid bioorganomineral fertilizer preparation
mixer; 4-alkaline extract neutralizer; 5-collector-disinfector; 6th filter; 7-finished product
warehouse.

5000 kg (1:10 ratio) of boiling water (70-800C) is added to the residual sediment in the
reactor (Figure 1). The water temperature in the reactor jacket is also brought up to 70-800C.
Then 35 kg of nitric acid (1:0.07 ratio of biohumus) is added to the suspension in the reactor
and the process continues for 2 hours with constant stirring. Then the decantation process is
carried out - settling and separating the nitric acid solution from the biohumus, then the acidic
separation on the sediment is transferred from the reactor to the collector-clarifier (picture 4)
using a pump.

5000 kg (1:10 ratio) of boiling water (70-800C) is added to the residual sediment in the
reactor (Figure 1). Then, 25 kg of sodium alkali (in a ratio of 1:0.05 to biohumus) is added to
the suspension in the reactor, and the extraction process is carried out for 2 hours with
constant stirring. In this, the extraction of humic acids from biohumus into an aqueous
solution takes place.

Then the decantation process is carried out - settling and separation of the first alkaline
solution from the biohumus, then the alkaline separation on the sediment is transferred from
the reactor to the collector-clarifier (Figure 5) using a pump.

Boiling water (70-800C) is added to the precipitate in the reactor in a ratio of 1:10 from
the heater. During the 2-hour extraction process, stirring is carried out periodically, and 30 kg
of potassium alkali (in a ratio of 1:0.06 to biohumus) and 160-200 kg (in a ratio of 1:0.3-0.4)
of cotton as a reagent for complete extraction of humic acids are added. ash is added. The
extraction process takes 2 hours with constant stirring. In this, complete extraction of humic
acids from biohumus into an aqueous solution occurs.

Then, after a 2-hour settling process, a decantation process is carried out - settling and
separation of the second alkaline solution from the biohumus.

The mixture of alkaline separations in the collector-cooler (Figure 5) is naturally cooled
to a temperature of 20-300C. The cooled alkaline solution is transferred to the accumulator
(Figure 4), as a result of which a part of the alkali is neutralized by nitric acid in the
accumulator.

The acid-alkaline mixture in the collector (Figure 4) is neutralized by adding small
portions of mineral acids until the pH-environment reaches 8-9 with constant stirring, and as
a result, a neutralized alkaline solution is formed. Thermal phosphoric acid or extracted
phosphoric acid purified from foreign additives (fluorine, sulfate, etc.) is used as mineral acid.

To obtain liquid bioorganomineral fertilizers, the mixture of the bacterial extract from
the collector (picture 2) and the neutralized alkaline extract from the collector (picture 4) are
mixed in the collector (picture 3) in a ratio of 1:6.

The finished product is passed through a 20-pm filter (Figure 6) and sent to the finished
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product warehouse (Figure 7) or to the consumer.
After the cycle is completed, the semi-liquid precipitate remaining in the reactor,
collectors (images 1, 4 and 5) is transferred to a separate container. It can also be used as a

solid organomineral fertilizer [2-30].
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Rheological properties of alkaline extract isolated from biohumus and liquid
bioorganomineral fertilizer are presented in Table 1.

Table 1
Biogrheological properties of alkaline extract isolated from humus and liquid
bioorganomineral fertilizer

Alkaline extract Liqlfi-d bioorganomineral
Temperature fertilizer
t), 0S Densi Viscosit , | Densit ] ]
(©) (1), g /tgm 3 Pz y (v o /gm 3 Viscosity (n), sPz
25 1.0246 1.06 1.0150 1.05
30 1.0223 0.96 1.0135 0.95
40 1.0175 0.83 1.0102 0.81
50 1.0131 0.73 1.0070 0.72
60 1.0090 0.66 1.0037 0.64
70 1.0047 0.61 1.0000 0.58
80 1.0007 0.58 0.9963 0.54

Thus, by adopting this technology in the conditions of industrial production, it is ensured to
meet the demand of agro-industrial enterprises for effective liquid bio-organomineral
fertilizers with unique consumption properties. These fertilizers are of high quality, can be
stored for a long time, can be used for drip irrigation and hydroponics, and show high export
potential. The product is high yielding, high value added and agrochemically efficient..

References:
1.bernos B.M., Hamaszor II.C, 3akupoB b.C, XymanoBa M.0., Ycanb6aes H.X
OpraHoMuHepasibHbIe y00peHUs1 Ha OCHOBe OypbIxX yriei. - TamkeHT, 2018 1. - 192 c.
2.l0ammupgunos, M. T. (2017). PaspaboTka yCOBEpIIEHCTBOBAHHOW TEXHOJIOTHUU
NPOU3BO/ICTBA 3KCTPAKLMOHHON $OCPOPHOU KUCIOTHI U MOJyYeHUS] KOHLEHTPUPOBAHHBIX
docdopcogepxkaniux yaobpenuit us pocoputoB Kaparay u lleHTpanbHbix KbI3BLIKYMOB.
Jlvcc.... IOKT. TeXH. HayK, TalllKeHT.
3.MMammuaunoB, U. T. (2014). TexHosioruss HeOpraHUYEeCKHX BelIeCTB W MHHepasbHbIX
yA006peHui: Yuye6HUK s npodeccruoHabHbIX By30B. UT laMmnaMHOB.
4 Mawmypos, b. A, WMammupaunos, WU. T., Ycmanos, U. U, & Koaupoma, I'. K. (2019).
UccnenoBaHue mporecca HeWTpaau3alMyd 3KCTPAKLLMOHHON GocPOopHON KUCIOTHI MEJIOM.
Universum: xumus u 6uosorus, (2 (56)), 21-26.
S5.lMamumuaunoB, U. T. (1994). [lonyyeHue yjobpeHud Tuna ABoMHOro cymnepdocdara U3

IBAST | Volume 4, Issue 8, August

docdoputoB Kaparay.

6.Gafurov, K., Shamshidinov, I. T., & Arislanov, A. S. (2020). Sulfuric acid processing of high-
magnesium phosphates and obtaining NPS-fertilizers based on them. Monograph. Publishing
house" Istedodziyo press" Namangan, 26-27.

7.1amumuaunHoB, U. T. (2017). UccnenoBanue npoiecca nepepabotku pochoputoB KapaTay
Ha KOHLIEHTpUpPOBaHHble PocopHble yA06peHHsT MO MOTOYHOW TexHosoruu. Universum:
TexHU4YecKue Hayky, (3 (36)), 29-34.

N\

,
r 4



INTERNATIONAL BULLETIN OF APPLIED SCIENCE IBAST

AND TECHNOLOGY UIF = 9.2 | SJIF = 7.565 ISSN: 2750-3402

8.Koauposa, I'. K, llammnaunos, U. T., Typaes, 3., & Haxmuaauuos, P. 10. Y. (2020).
UccnenoBaHnue mporecca IMOJydYeHUs] BbICOKOKAYeCTBEHHbIX ¢ocdaToOB aMMOHHUS U3
9KCTPaKTHOU ¢ochaTHOM KHUCJOTBI Ha OCHOBe QochopuToB lleHTpasbHOro Kbi3blikyMa.
Universum: TexHuueckue Hayky, (12-3 (81)), 71-75.

9.Haxxmuaaunos, P. 0., Menuky3uesa, I'. K., 3okupos, M., & Ocynos, U. (2022). Mapka3uit
Kusuakym ¢ocdoputnapuaH TapKUOUAA KaJblUKA Ba MAarHui OyJraH KOHIeHTpJIaHTaH
docdopau ogauit yrutaap oauil. ljtimoiy fanlarda innovasiya onlayn ilmiy jurnali, 2(6), 56-
61.

10.Shamshidinov, 1., Qodirova, G.,, Mamurov, B., Najmiddinov, R, & Nishonov, A. (2022).
JKCcTpaKLMoH pochaT KUCJA0TAHU OXAKTOII XOMallécu OUJIaH HEUTpaJLiall acoCU/a KaJbLiun
Ba MarHuu ¢pocdatiau yrutaap osuil. Science and innovation, 1(A4), 161-169.
11.Najmiddinov, R., Shamshidinov, I., Qodirova, G., Nishonov, A., & Sayfiddinov, 0. (2022).
Mapkaszuit Kusuiakym ¢ocdoputnapu acocuaru sKCTpakLiMoH ¢ochaT KUCA0TaAaH I0KOPHU
cudaTid aMMOHUM pocdaTyiapu oaull. Science and innovation, 1(A4), 150-160.

12.Kodirova, G., Shamshidinov, I., Sultonov, B., Najmiddinov, R., & Mamurov, B. (2021).
Investigation of the Process of Purification of Wet-Process Phosphoric Acid and Production of
Concentrated Phosphoric Fertilizers Based on it. Chemical Science International Journal,
30(1).

13.Shamshidinov, I, Qodirova, G. Mamadjanov, Z., Najmiddinov, R. (2021). International
Journal of Advanced Science and Technology.

14.Shamshidinov, 1., Qodirova, G. Mamadjanov, Z., Najmiddinov, R. (2021). JkcTpakuus
kapaéHuga ocdat kuca0TaHu cyabdaT Ba GTOpAaH To3alall XaM/ia KOpU cudaTiu a3oT-
dochopsiu JFUT OJIMIIHU TaAKUAK KU,

15.Shamshidinov, 1., Qodirova, G., Turayev, Z., Mamurov, B. (2020). Study Of The Process Of
Heat Treatment Of Limestone To The Process Of Obtaining Calcium-Magnesium-Containing
Phosphorous Fertilizers.

16.Shamshidinov, I, Qodirova, G., Mamurov, B. (2019). lypcyB mosoMUTIApU acocuja
KaJIbLIMK Ba MarHuil pocdatau yrutaap onuil. HaMMTHU nnaMuii-TexHuka )KypHaJu.
17.Shamshidinov, 1., Qodirova, G., Mamurov, B. (2017). Kanbuuii Ba Maruuii ¢ocdatiiu
YFUTJIAp OJIMLIJA MaXaJJIMK JOJIOMUT XoMallécuiaH GoijasaHull.

18.28. G'afurov, Q., & Shamshidinov, 1. (2010). Mineral o ‘g ‘it ishlab chigarish nazariyasi va
texnologik hisoblari. T.: Fan va texnologiya, 360.

19.G’afurov Q. Mineral o’g'itlar va tuzlar texnologiyasi: Darslik./ Q. G’afurov, I. Shamshidinov.
- T.: Fan va texnologiya, 2007. - 360 b.

20.ladpypos, K. Mammuaunos, U. T., & Apucnanos, A. C. (2020). CepHOKHUCJIOTHas
nepepabotka ¢ochoputoB KapaTay M cl0XHBIX y0OpeHUN Ha uUX OCHOBe. MoHorpadus.
U3paTtenbctBo Lap Lambert Academic Publishing.

21.Shamshidinov, I. T., & Mamajanov, Z. N. (2014). Use of low-grade of phosphorites at picking

IBAST | Volume 4, Issue 8, August

calcium and microelement containing nitrogen-phosphorus fertilizers. Europaische
Fachhochschule, (3), 117-119.
22.Shamshidinov, I. T. Qodirova, G. Najmiddinov, R. Y. (2020). BuorymycgaH cyoK

N\

O6MOOpraHOMUHEpPAJ YFUTJIAP OJIMII )Kapa€HUHU TaAKUK KAJHILL.
23.l'apypos, K. Mammuaunos, U. T., & Apucnanos, A. C. (2020). CepHOKUC/JIOTHas

nepepaboTKa BbICOKOMarHe3duajbHbIX ¢ochaToB u mnosaydyeHue NPS-ynob6peHuidl Ha wuX
ocHoBe. MoHorpadus.—~HamaHraH: I/IBAaTeJ'[bCTBi «HActebnon 3ué npecc.
6

1

r 4



INTERNATIONAL BULLETIN OF APPLIED SCIENCE IBAST

AND TECHNOLOGY UIF = 9.2 | SJIF = 7.565 ISSN: 2750-3402

24.Zokirzhon, T., Shamshidinov, I. T., Madamindzanovna, I. 0., & Usmanov, L. I. (2019).
Researches of the solubility of copper sulfate in orthophosphoric acid at 30 and 80° c.
International Journal of Scientific and Technology Research, 8(12), 1870-1872.

25.Turaev, Z., Shamshidinov, I. T., Usmanov, I. L., Isakova, 0. M., & Sultonov, B. E. (2019).
Thermodinamical Analyse the Formation of Phosphates Copper, Zinc and Cobalt on the Base
Double Superphosphate and Sulphates of Copper, Zinc and Cobalt. Chemical Science
Internatinal Journal, 28(1), 1-7.

26.Shamshidinov, I. T, Gafurov, K. G., & Ilkramov, M. M. (2016). Investigation on the
phosphoric acid production from low grade phosphorites with high content of magnesium.
Journal of Chemical Technology & Metallurgy, 51(2).

27 llamumngunos, U. T., & Apucnanos, A. C. (2022). BiusgsHue MarHusi Ha NPoOLEeCcC 3KCTPAKIIAU
dochopnoit kucnothl. Central asian journal of theoretical & applied sciences, 3(6), 485-491.
28.No, P. 5698 UZ. Method of obtaining extraction phosphoric acid/Gafurov K., Shamshidinov
IT, Arislanov A., Mamadaliev A.(UZ)/1998.

29.Turgunovich, S. L., & Chorievich, M. K. (2017). Research of process of washing of fluorine
from phosphor gypsum. Austrian Journal of Technical and Natural Sciences, (1-2), 107-11.
30.PabuHoBuY B.A. KpaTkuii xumnueckuid cnpaBouyHuk/ B.A. Pa6unoBuy, 3.41. XaBuH. - M.:
Xumug, 1978. - C.71-79.

31.Najmiddinov, R., Shamshidinov, 1., Qodirova, G., Nishonov, A., & Sayfiddinov, O. (2022).
Mapkasuit Kusuikym pochoputsapu acocuiaru sKCTpakiiuoH ¢ocdaT KUCIA0TaZaH I0KOPU
cudaT-11 aMMoHUU PpocdaTiapu osuil. Science and innovation, 1(A4), 150-160.

32.10cynos, U., 3okupos, M., & Caitdugausos, 0. (2022, October). BUOTOMYC VFUTJIA-PU.
33.BUOTOMYCHUHT XOCCAJIAPY BA KYJIJIAHWIMIIH. In MexayHapogHast KOHde-peHIus
akajgemuyeckux Hayk (Vol. 1, No. 29, pp. 17-24).

34.Catdpupaunos, 0., Foiiunos, A., & Paxmonos, /[I. (2022). Komnosunnon ¢eHosipopmaib-
JleTHJ, CMOJIaJIAapUHHM TepPMHK XOCCaJlapuHM ypraHuul. Zamonaviy dunyoda innovatsion
tadqgiqotlar: Nazariya va amaliyot, 1(23), 99-102.

35.Typcynboes, X, & Canduaaunos, 0. (2022). UCIIOJIb30BAHUE MHHOBALMOH-HBIX
TEXHOJIOTUM B OBYYEHUU CTYJEHTOB HEXWMHWYECKUX HAIPABJIEHUH. Zamonaviy
dunyoda innovatsion tadqiqotlar: Nazariya va amaliyot, 1(28), 434-438.

36.10n1pameBa, H.,, CuggukoBa, v, TyxrtacyHoBa, M., & Canpuaaunos, 0. (2023). TA3OBLIE
JATYUKWU [Jid TTPUPOJHOTO U TOPAYEIO A3A XUMHWYECKUE JATYUKHU 30JI-TEJIb
CHUHTE3 HAHOKOMIIO3UTHLIX IIJIEHOK. EcrecTBeHHble HayKh B COBPEMEHHOM MHUpe:
TeopeTHUYyeCcKHe U IpaKTUYeCcKUe UuccaefoBanus, 2(4), 18-20.

37.Eminov, A, Jumanov, Y. U.,, Umarov, F., & Sayfiddinov, O. (2022). PROSPECTS FOR THE USE
OF KAOLINS OF UZBEKISTAN. Science and Innovation, 1(6), 367-373.

38.Caiipunaunos, 0. (2023). COAEPXKAIIUE UEHTPAJIBHBIE KPACHBIE ®OCPOPU-ThHI
KOHLEHTPUPOBAHHBIA ®OCPOP C KAJBIUEM U MATHUEM IOJIYYEHUE IPOCTBIX
YJIOBPEHU . EBpasuiickuii »KypHaJ akaJeMU4ecKux uccaeoBanui, 3(7), 213-215.
39.Najmiddinov, R., Shamshidinov, I, Kodirova, G. & Sayfiddinov, O. (2023). MARKAZIY
QIZILQUM FOSFORITLARI ASOSIDA FOSFOR KISLOTANI KALSIY KARBONATI BILAN
EKSTRAKTSIYA VA BITTA FOSFORLI O‘GITDAN OLISH JARAYONDA TOZALASH.
Tsentralnoaziatskiy jurnal akademicheskix issledovaniy, 1 (2),47-57.

40.Eminov, A. M., Sh, U. F., & Sayfiddinov, 0. 0. (2023). Mahalliy kaolinlar asosida qurilish
keramikasi materiallari olish istigbollari. CTpOI/ITﬁ'ZIbCTBO v obpasoBanue, 1(3), 22-27.

IBAST | Volume 4, Issue 8, August

N\

62

r 4



INTERNATIONAL BULLETIN OF APPLIED SCIENCE IBAST
AND TECHNOLOGY UIF = 9.2 | SIIF = 7.565 ISSN: 2750-3402

41.Candupaunos, 0., & YckaHnb6ekos, O. (2022). HAHO-3APPAYAJIAPHUHT XOCCAJIA-
PUU YPTAHMUIIL. MHHOBaLMOHHBIE HCCIe0BAHUA B COBpEMEHHOM MHpe: TeOpHs M MPAKTHU-
Ka, 1(28), 18-22.

IBAST | Volume 4, Issue 8, August

N\



