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Pedepar:

1. HeobmeskeHni1 po3BUTOK HiTpudikyounx d6akrepiii, Hanpukiaaz Nitrosomonas Ta Nitrobacter, cripudunsie
3POCTaHHS MBUIKOCTI HiTpUdiKanii. Brisus iHribiTOpiB HaMpaBieHUi Ha MPUTHIYeHHS [ii TUX MiKpOOpraHi3MiB,
LIJIIXOM IIPSIMOI [Iii 110 3HMKEHHIO MIBUIKOCTI 6i0JIONYHUX NpoLeciB. B pe3ysbTaTi 361/1b11yeThCSI TEPMIH
IOCTYTIHOCTI IJ151 POCJIMH, aMOHilHOi ¢popmu 1o6puBa. Lle 3611bMNTh BPOXKANHICTb CilIbCbKOTOCIIOAAPChKUX
KyJIbTYp 32 PaXyHOK TOTO, 10 s popma PikcyeTbCsi IPYHTOM i HE BUMHBAETHCSI i3 30HU [LOCS’)KHOCTI KOPEHEBO]
cructemu. JJonaTKkoBO 3MEHIIMTHCS €KOJIONYHUI pU3KK 3a0pyAHEHHS HaBKOJIMIIHBOTO cepefoBuia. Takum, YNHOM
3MEHIINTHCSI BUMUBAHHS HITPATHOI (POPMHU a30Ty, sIKa 3a0PyLHIOE PiYKOBi i 03€pHi BOJU Ta 3MEHIINUTLCS PiBEHb
HAKOIMWYeHHS il y CisbChbKOrocrnonapcokiii nponykuii. Tomy, BUpOGHUITBO iHribiTOpiB HiTpUdiKauii 3 6inb11010
AKTMBHICTIO 3MEHIIUTb BUTPATH HAa BUPOLLYBaHHS POCJIVH Ta 3a6€311€YNTh PUHOK HOBUMH, Oislbll €(PEKTUBHUMU
Ipenaparamy y ManOyTHbOMY. 3 Li€l0 METOI0 332 PO3POOJIEHOI0 METOJIUKOIO, CUHTE30BaHO Ta BUIIJIEHO B TBEPIOMY
crani koopauHauiitzi cnoayku Cu(ll), Zn(II), Co(Il), Mn(II), Fe(II) 3 pi3HOI0 KinbKiCTIO Ta CIiBBiIHOIEHHSIM JliraHiB

(1:1, 2:1, 1:2, 2:2) nst 3acToCcyBaHHs iX, SIK HOBI iHribiTopy HiTpudikauii. I CHHTe3y IMX KOMILIEKCIB 0YyJI0 3a1y4eHO



KpucTanorigpatu cyabdariB metanis: ZnS04 - 7 H20; CuSO4 - 5 H20; CoSO4 - 7 H20; MnS04 - 5 H20; FeSO4 - 7
H20, a B sIKOCTi JliraHziiB BUKOPHUCTOBYBAINCH BifoMi iHribitopu HiTpudikauii — nuuianguamin (DCD) Ta 4-amiHo-
1,2,4-tpuazon (ATC) 3 BMiCTOM OCHOBHOi pe4OBUHU He MeHIne, K 93 i 95 % BignosinHo. 3a monomoru [Y-
CIIEKTPOCKOIIii 6YJI0 BUSIBJIEHO Ta ileHTU(IKOBAHO CTPYKTYPHI €JIEMEHTU 000X JliraHiiB. 3a 3MillleHHSIM Ta
AKTMBHICTIO CMYT KOJIMBAaHHS BCTAHOBJIEHO, 10 npuenHanHsa ATC peanizoBaHo 1,2-kopauHaniero yepes atomu N1-
N2 tpuasonbHoro Kinsug. Koopaunauig metaniB 1o ATC 3ificHeHa IO IMKITy a30J1y. B CBOIO 4epry, 3a 3MillleHHIM
Ta 3MEHIIEHHM iHTeHcuBHOCTI NikiB CoN migTeepikeHo koopguHatio DCD y kommiekcax Cu(Il), Co(Il) ta Mn(1I).
s xommnekcis Zn(ll) npuennanns DCD peaniszoBano yepe3 rpyny C=NH. [1linTBepIyKeHO yTBOPEHHS KOMILJIEKCIB
nepenbdaveHoi popmu A1 GisIbIIOCTI pEYOBMH HA OCHOBI: IOPiBHSIHHS Mac MPU CUHTE3i; KiHIIeBOi Macu TepMi4HOTO
PO3KJIaJaHHS Ta i30TEPMIYHOI BUTPMMKHU; BUBHAYEHOT0 BMICTY METAJIiB IIPY YpaxyBaHHI 1,2-KoopauHallii OHOTo 3
Jliranzis. BUSBI€HO TaKOX, YTBOPEHHS IHIIMX TUIIIB KOMIUIEKCIB y KOXKHIN i3 rpyI. TepMidyHuii aHai3 miaTBepauB
IesIKi JiTepaTypHi JaHi, 0 CTOCYBaJIMCh PO3KJIaJaHHA JiraHiB Ta BUSABUB YHIKAJIbHICTb YTBOPEHHS ZNS IIpU
PO3KJIaJaHHI IUHKOBUX KOMILJIEKCIB. BCTaHOBJIEHO, 110 PO3YMHHICTD Y BOZi Ta po3unHax KAC-28 BCix KOMIIJIEKCIB,
okpim Mn(II), Hrx4ya ynm y 4-amino-1,2,4-Tpuasosy ta guuianguaminy. lonasanHs KAC 36iyb11yBaso pO3YNHHICTD
PEYOBMH Ta 3abe3nedyBajia JOCTATHIO iX KiJbKiCTh 17151 iHribyBaHHs npouecy Hitpudikauii. I1in 4ac pobotu Hapg
IOCJiIKeHHSIM ~ OyJI0 BUSIBJIEHO Psifl 3aKOHOMIpPHOCTEH: 36i/1bleHHs 6i010riYHO] aKTUBHOCTI Ta TPUBAJIOCT] Aii
CHHTE30BaHUX KOMIJIEKCIB Y IIOPiBHAHHI 3 OpUTiHAJIbBHUMU KOMEPLIMHUMU ITpernapaTaMy; IT0Ka3aHo, 10 B
3aJIEXKHOCTI Bifl 4aCTKM 4-amino-1,2,4-Tprasosly B KOMILJIEKCHUX CIIOJIyKaX CIIOCTEPIrae€ThCs Pi3HMI BIIJIMB HA BCi
napameTpu HiTpu@ikallii; 3SMeHIIeHHs] BTpaTU aMOHili-KaTiOHiB IponopuiiiHe 30i1bLIeHHIO YaCTKU AULiaHauaminy.
OT>xe, MO>KHa 3p0OUTH BUCHOBOK ITIPO BILJIMB CIIiBBiZTHOLIEHHS JIiraHJiB Ha [TIOKa3HUKY HiTpudikauii — Ha nepiy
¢dasy HiTpudikauii fie Kpale KOMIIJIEKC i3 criBBifHOMmEeHHM Jjiranis 1:2 (ATC:DCD), a cniiBBinHomeHnHs 2:1'y ckiaai
KOMIIJIEKCY Mae Kpallly CuHepriio Jiii Ha o6u7Bi ¢pasu. 3a LMMHU pe3ysibTaTaMu Jab0paTOPHOro JOCTiny
BCTaHOBJIEHO, 1110 Cepe]J] CUHTE30BaHUX CIIOJIYK HalBUIy e(peKTUBHICTb [10Ka3yBasu pedoBuHU ENIs-2. Bouu
eeKTUBHILI 32 KOMepLiiiHi iHribiTopy HiTpudikauii. B peaysbTaTi IpoBeieHHs 10JIbOBUX AOCIiIKEHD,
BCTAHOBJIEHO, 10 3aCTOCYBaHHS Halle(PeKTUBHILIMX CUHTE30BaHUX pe4yoBUH pa3oM 3 PK]l 10-34-0 ta kapbaminom
3abe3nevye 3HaUHy IPUOABKYy BPO>KAMHOCTI KyKypya3u. ZnNIs-2 cyTTeBO BIJIMHYJIA HA PiCT Ta BPOXKANHICTDb
pocnuH, a MnNIs-2 BinHOCHO 06pe Ha BPO>KAUHICTb.

2. The unrestricted growth of nitrifying bacteria, such as Nitrosomonas and Nitrobacter, causes an increase in the
rate of nitrification. The effect of inhibitors is aimed at inhibiting the action of these microorganisms, by directly
acting to reduce the speed of biological processes. As a result, the period of availability for plants of the ammonium
form of fertilizer increases. This will increase the yield of agricultural crops due to the fact that this form is fixed
by the soil and is not washed out of the reach of the root system. In addition, the ecological risk of environmental
pollution will decrease. In this way, leaching of the nitrate form of nitrogen, which pollutes river and lake waters,
will decrease and the level of its accumulation in agricultural products will decrease. Therefore, the production of
nitrification inhibitors with greater activity will reduce the cost of growing plants and provide the market with
new, more effective drugs in the future. For this purpose, according to the developed methodology, coordination
compounds Cu(II), Zn(II), Co(II), Mn(II), Fe(II) were synthesized and isolated in the solid state with different
amounts and ratios of ligands (1:1, 2:1, 1:2, 2:2) for their use as new nitrification inhibitors. Crystal hydrates of metal
sulfates were used for the synthesis of these complexes: ZnSO4 - 7 H20; CuSO4 - 5 H20; CoS0O4 - 7 H20; MnSO4 - 5
H20; FeSO4 - 7 H20, and well-known nitrification inhibitors - dicyandiamide (DCD) and 4-amino-1,2,4-triazole
(ATC) were used as ligands with the content of the main substance at least 93 and 95 %, respectively. With the help
of IR spectroscopy, the structural elements of both ligands were detected and identified. Based on the shift and
activity of the vibrational bands, it was established that ATC addition is realized by 1,2-coordination through the
N1-N2 atoms of the triazole ring. Coordination of metals to ATC is carried out via the azole cycle. In turn, DCD
coordination in the Cu(Il), Co(II) and Mn(Il) complexes was confirmed by the shift and decrease in intensity of the
CoN peaks. For Zn(Il) complexes, DCD addition is implemented through the C=NH group. The formation of
complexes of the predicted form was confirmed for most substances on the basis of: comparison of masses during
synthesis; final mass of thermal decomposition and isothermal aging; determined metal content, taking into



account the 1,2-coordination of one of the ligands. The formation of other types of complexes in each of the
groups was also revealed. Thermal analysis confirmed some literature data related to the decomposition of ligands
and revealed the uniqueness of the formation of ZnS during the decomposition of zinc complexes. It was
established that the solubility in water and KAS-28 solutions of all complexes, except for Mn(Il), is lower than that
of 4-amino-1,2,4-triazole and dicyandiamide. The addition of KAS increased the solubility of substances and
provided a sufficient amount of them to inhibit the nitrification process. During the work on the research, a
number of regularities were discovered: - increase in biological activity and duration of action of synthesized
complexes in comparison with original commercial drugs; - it is shown that depending on the proportion of 4-
amino-1,2,4-triazole in complex compounds, there is a different effect on all parameters of nitrification; - the
decrease in the loss of ammonium cations is proportional to the increase in the proportion of dicyandiamide.
Therefore, we can conclude about the influence of the ratio of ligands on nitrification indicators - the complex
with the ratio of ligands 1:2 (ATC:DCD) acts better on the first phase of nitrification, and the ratio 2:1in the
composition of the complex has a better synergy of action on both phases. According to these results of the
laboratory experiment, it was established that among the synthesized compounds, ENIs-2 showed the highest
efficiency. They are more effective than commercial nitrification inhibitors. As a result of conducting field
research, it was established that the use of the most effective synthetic substances together with RKD 10-34-0 and
urea provides a significant increase in corn yield. ZnNIs-2 significantly affected plant growth and yield, and
MnNIs-2 relatively well on yield.
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