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Pedepar:

1. HeobmeskeHUi1 po3BUTOK HiTpUdikyounx 6akrepiit, Hanpukiag Nitrosomonas Ta Nitrobacter, cripuunHsie
3POCTaHHS WBUAKOCTI HiTpuQikauii. Briyius iHribiTOpiB HanpaBeHN HAa IPUTHIYEHHS Aii IUX MiKPDOOPraHi3mis,
IJISIXOM MPSIMO] Aii 10 3HMKEHHIO MBUAKOCTI 6i0JI0TYHUX NpoLeciB. B pe3ysibTaTi 36ib11yeThCSI TEPMIH
IOCTYITHOCTI J7151 POCJIMH, aMOHiHOi popmu no6puBa. Lle 30iabInTh BpOXKaNHICTb CijIbCbKOIOCIIOAPChKUX
KyJIbTYP 32 PaXyHOK TOTO, 10 Lis (popma (PiKCyeTbCsI IPYHTOM i HE BUMHBAETHCSI i3 30HU LOCSP)KHOCTI KOPEHEBO]
cructemu. JJoIaTKOBO 3MEHIINTBLCS €KOJIOTTYHUI PU3KK 3a0PYLHEHHS HaBKOJIMIIHBOTO cepefoBua. Takum, Y4MHOM
3MEHIINTHCSI BUMUBAHHS HITPAaTHOI PopMHU a30Ty, siKa 3a6PyLHIOE PidKOBi i 03€pHi BOJgU Ta 3BMEHIIUTHCS PiBEHb
HAKOIMWYeHHY il y cibCcbKOrocnogapchkiit npoaykuii. Tomy, BUpOOHULTBO iHribiTOpiB HiTpUdiKalii 3 6ib11010

aKTUBHICTIO 3MEHIIIUTD BUTPATU HAa BUPOITYBAHHA POCJ/INH Ta 3a0e31eynThb PUHOK HOBHMMU, OisbIm e(l)eKTI/IBHI/IMI/I



IpernapartaMu y MailbyTHbOMY. 3 Li€l0 METOIO 32 pO3PO6JIEHOI0 METOMKOIO, CUHTE30BaHO Ta BUIJIEHO B TBEPAOMY
ctaHi koopguHauiiHi conyku Cu(Il), Zn(Il), Co(Il), Mn(1I), Fe(Il) 3 pi3HOIO Ki/IbKIiCTIO Ta CHiBBiIHOMIEHHSIM JIiraH/iB
(1:1, 2:1, 1:2, 2:2) nnst 3acTocyBaHHs iX, sIK HOBI iHribiTopy HiTpudikauii. I CUHTe3y LIMX KOMILJIEKCIB 6YyJI0 3a1y4€eHO
Kpucraznorigparu cynabdariB metanis: ZnSO4 - 7 H20; CuSO4 - 5 H20; CoSO4 - 7 H20; MnSO4 - 5 H20; FeSO4 - 7
H20, a B gKocCTi siran/iiB BUKOPUCTOBYBAJIMUCh BifloMi iHribiTopy HiTpudikauii - quuianguamiz (DCD) ta 4-amino-
1,2,4-Tpuazo (ATC) 3 BMiCTOM OCHOBHOI pe4OBUHU He MeH1e, 5K 93 1 95 % BinnosigHo. 3a nonomoru Y-
CIIEKTPOCKOIIii 6YJI0 BUSIBJIEHO Ta ileHTU(IKOBAHO CTPYKTYPHI €JIEMEHTU 000X JliraHiiB. 3a 3MillleHHSIM Ta
AKTUBHICTIO CMYT KOJIMBAaHHS BCTAHOBJIEHO, 10 npuenHanHsa ATC peanizoBaHo 1,2-kopauHaniero yepes atomu N1-
N2 tpuazonbHoro Kinsug. Koopaunauis metaniB 1o ATC 3zificHeHa IO IUKITy a30J1y. B ¢BOIO 4epry, 3a 3MillleHHIM
Ta 3MEHIIEHHIM iHTeHcuBHOCTI nikiB CoN nminTeepmkeHo koopguHatio DCD y kommiekcax Cu(Il), Co(Il) Ta Mn(1I).
s xomnnekcis Zn(ll) npuenHanns DCD peaniszoBano yepe3 rpyny C=NH. [ligTBepykeHO yTBOPEHHS KOMILJIEKCIB
nepen6adenoi Gopmu AJis 6iIbIIOCTi peYOBMH Ha OCHOBI: IIOPIBHSAHHS Mac [Py CUHTE3i; KiHLIeBOi MacH TEPMIYHOTO
PO3KJIaJaHHS Ta i30TEPMIYHOI BUTPMMKHM; BUBHAYEHOTO BMICTy METAJIiB IIPY YpaxyBaHHI 1,2-KoopauHallii OHOTO 3
JliraHziB. BUSBJIEHO TaKOX, YTBOPEHHS IHIIMX TUIIIB KOMIUIEKCIB y KOXKHIM i3 rpyIt. TepMiqyHuii aHai3 MiaTBEpL B
IesIKi JiTepaTypHi JaHi, 0 CTOCYBaJIMCh PO3KJIaJaHHA JIraHiB Ta BUSABUB YHIKAJIbHICTb YTBOPEHHS ZNS IIpU
PO3KJIaJaHHI [UHKOBUX KOMILJIEKCIB. BCTaHOBJIEHO, 110 PO3YMHHICTD y BOZi Ta po3unHax KAC-28 BCix KOMIIJIEKCIB,
okpim Mn(II), Hrk4ya yuMm y 4-amino-1,2,4-Tpuasosny ta guuianguaminy. JlopasanHs KAC 36isbl1yBaso pO3UUHHICTD
PEYOBUH Ta 3abe3nedyBaja JOCTATHIO iX KifbKiCTb 17151 iHribyBaHHs npouecy Hitpudikauii. ITix yac pobotu Hag
IOCJTiIKeHHSIM ~ 6yJI0 BUSBJIEHO Psifi 3aKOHOMIpPHOCTEH: 36i/1bleHHs 6i0I0riYHOi aKTUBHOCTI Ta TPUBAJIOCTI Aii
CHHTE30BaHUX KOMIJIEKCIB Y TIOPiBHSAHHI 3 OpUTiHAJIbBHUMU KOMEPLIHUMU IIpernapaTaMy; IT0OKa3aHo, 10 B
3aJI€KHOCTI Bif 4aCTKu 4-aMiHo-1,2,4-Tpua3osly B KOMIUIEKCHUX CII0JIYKax CIIOCTEPIraeTbCs pi3HUM BILUIMB Ha BCi
napamerpu HitTpudikalii; 3SMEHIIEeHHS] BTPATU aMOHIN-KaTiOHIB IPONOPLilHe 30ibII€HHIO YACTKY AALIaHIAAMITy.
OT>xe, MO>KHa 3p0OUTH BUCHOBOK ITPO BILJIMB CIIiBBiTHOLIIEHHS JIiraHJiB Ha [TIOKa3HUKY HiTpudikauii — Ha nepiy
¢dasy HiTpudikalii fie Kpale KOMILIEKC i3 cniBBifHOMmEHHIM Jjiranais 1:2 (ATC:DCD), a cniBBinHomenHs 2:1'y ckiaai
KOMIIJIEKCY Mae€ Kpallly CUHEPTilo Iii Ha 06uBi ¢asu. 3a uuMu pesybTaTaMu J1abopaTOPHOro AOCiAy
BCTAHOBJIEHO, 1[0 Ce€peJ] CUHTE30BaHMX CIIOJYK HaiBUlly e(peKTUBHICTb NoKa3yBanu pedyosuHu ENIs-2. Bouu
eeKTUBHIL 32 KOMepLiiiHi iHribiTopy HiTpudikauii. B peaysnbTaTi IpoBeieHHs 10JIbOBUX AOCIiIKEHb,
BCTaHOBJIEHO, 1110 3aCTOCYBaHHS HallePeKTUBHILIMX CUHTE30BaHUX pe4yoBUH pazoM 3 PK]I 10-34-0 ta kapbaminom
3abe3nevye 3HaYHy IPUOABKY BPOXKAMHOCTI KyKypyZA3u. ZnNIs-2 cyTTeBo BIJIMHYJIA HA PiCT Ta BPOXKAUHICTD

pocnuH, a MnNIs-2 BifHOCHO 106pe Ha BPO>KaiHiCTb.

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(Il), Zn(II), Co(II), Mn(Il), 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(1I), 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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