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In these studies, model solutions of bentonite and humate of sodium were used in Artesian water of the city of
Mykolaiv. To reduce the turbidity of the model suspension of bentonite and to reduce the color of the suspension of
sodium humate to a sample of 200 cm® water, an estimated dose of coagulant was added, the water was stirred
vigorously for 2 to 3 minutes, after which it was advocated for 2 hours, and then determined turbidity and color.

The settled water was filtered through a paper filter "red tape”. After that, in the selected sample, the residual
turbidity, the color of the filtrate, the residual concentrations of aluminum and iron were determined. Turbidity,

expressed in mg SiO, per 1 dm’ of water, was determined by the photocolorimetric method, chroma-cobalt scale
chromatography, residual concentrations of aluminum and iron were determined by the same method.

When processing a model solution of bentonite with KH-2 coagulants, it was much more effective than all other
used reagents afier precipitating. At a dose of 20 mg/dm’ (for ALO;, Fe;03), the KH-2 coagulant provides a degree
of illumination of the suspension at 97.8%. The effectiveness of the coagulant KH-1 was slightly worse compared to
KH-2, but better compared to known coagulants.

With the discoloration of the model solution of sodium humate, also the most effective was the coagulant KIH-2. He
reduced the color from 278 to 47 deg. CCS with an increase in the dose of coagulant from 2.5 to 40 mg/dm’. The
results were even better at refining water by settling and filtering. In this case, the KIH-1 coagulant was not inferior
to the effectiveness of sulfuric acid aluminum and the Polwak coagulant. The most effective was a coagulant KH-2,

at doses of 15 - 40 mg/dm’, it provided a reduction of color to 0.0 - 20.0 deg. CCS - it meets the requirements for
drinking water quality. In all experiments presented in the light and discoloration of water, residual concentrations
of aluminum and iron did not exceed 0.2 mg/dm’.

Key words: coagulant, filtering, defending, cleaning, discoloration.
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HEPEBAI'N BACTOCYBAHHA I'PAHYJIBOBAHUX
OPI'AHO-MIHEPAJIBHUX JOBPUB NTPOJIOHI'OBAHOI /11

Pozenanymo HeoOXIOHICMb  GUKOPUCHIAHHA KOMWJEKCHUX OP2AHO-MIHEpANbHUX O000pU8 3 3a0aHUM CKIAOOM
KOMNOHEHMIB, AKUL 8UHAUAEMbCI ASPAPHUMY A KAIMAMUYHUMY YMOGAMY GUPOULYBAHHS CLTbCbKO20CNO0aPCHKUX
kynmemyp. OOTPYHIMOBAHO MONCIUBOCHI 3ACMOCY8AHHA HOGUX KOPUCHUX KOMNOHEHMIE ) CKIAO0I 2paHyIb08aHO20
OPeaHO-MiHEePATLHO20 O0OPUBA NPOTOH208AHOT Oil | USHAUEHO KOPUCHI 81ACMUBOCHI] KOMHCHO20 KOMNOHEHNTY.

Kiouosi cnosa: cpanyia, cknad, opeano-minepaivhi 006pusa, pecypcos0epelceniisl, 8PoNCaiinicns, npoot2oeand
ois.
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HocranoBka mnpoGiaemMu. ATpONPOMHUCIOBHH KOMIUIGKC CKIAJA€ OJHE 3 OCHOBHHX /KCPEI BAIFOTHHUX
HAJXO/KCHb V CTPYKTYPI 30BHIHBOI TopriBm Ykpainu. Cranom 3a 2018 pik ToBapHa 4acTKa E€KCIIOPTOBAHOL
POCTHHHOL CITBCHKOTOCTIOAAPCHKOI mpoaykiii craHoBuTH 20,9 % A0 3arambHOTO 00CATY 30BHIIMHBOT TOPTIBII
VYxpainm, 3 Hux 15,3 % ckaagae ekcrnopT 3epHOBHX KYJIBTYDP, 9 % €KCHOPT >KUPIB TA O POCIMHHOTO ITOXOHKECHHS
14,1 % excropr HaciHHA 1 II0AiB oJitHKUX pocauH [1]. BapricTs Beiei mpomyxkuii AIIK y 2018 poni cranosuts 18,8
mapza. noa. CIIA, 3 HUX BapTICTh EKCHOPTOBAHOI pOCTMHHOI mpoaykuii ckmazae 9,89 mapa. non. CILA (puc. 1).

3aranom npoaykuis AITK Ykpainu Mae HallBUOIY PI3HUIO Mi’K CKCTIOPTOM Ta IMIIOPTOM TOBApiB B 30BHIIIHIN
topriii. Takox 3a e mepion BimdyTHO 30Lmpmmmmch oOcsarum exkcropry mpoxaykuii AIIK Ha puakm Asii ta
€BpOCcoro3y, TOMY 30€pE:KCHHS CTAOLIBHUX 0OCATIB EKCHOPTY arpapHOi MPOAYKIII, PO3MUPEHHS Ta MOIMYK HOBUX
TIAPTHEPIB € OJHUM 3 OCHOBHHX HAIIPAMKIB PO3BUTKY €KOHOMIYHOI TISTBHOCTI.
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1 — npooyxmu meapunnozo noxoo0xiceHHs,; 2 — NPOOVKMU POCIUHHO20 NOX0O0NCEHHS, 3 — JHcupy ma oii;
4 — comoei xapyosi npooykmu; 5 — Minepanvui npooykmu (Hagma, 2as mowujo); 6 — npooyKyia ximiunoi
NPOMUCTOBOCIMI; 7 — MeKCMUIbHI Mamepiany, uKkipa ma 00s2; 8 — HeOOpo2oyinHI Memany ma eupobu 3 Hux; 9 —
MawuHu, 06na0Hanua ma mexanismu; 10 — inute

Puc. 1 — ToapHa cTpyKkTypa excriopry Ykpaian y 2018 pomi

Jns 3abe3meveHHS TMPOJOBONBYMX Ta CKCIOPTHUX NOTped B VYKpaiHi Oyno MiABHINEHO PO30PAHICTH
CITBCHKOTOCIIOTAPCHKUX 3EMEJIb, KA CTAHOBUTH NMPHOIH3HO 53,9 % 10 3araiabHOI IO TCPUTOPIi, M0 NCPCBHUILYE
JAHWH TOKA3HHK B TOPIBHAHHI 3 Kpaimamm 3aximaoi €spomm Ta CHIA [2]. Tlpm mpoMy dHacTka 3eMElb
CITBCHKOTOCIIONAPCHKOTO TpH3HAYCHHA cTaHOBHTH 70,8 % Bim 3arampHOi miomy Ykpaiawm, 68,8 % 3afiMaroTh
CLTBCHKOTOCTIONAPCHKI yTIAAA (PLILLL, CIHOXKATI TA MACOBUINA), IO CTAHOBHUTH MPHOIN3HO 42,8 MIH. Ta., 3 HUX PLIIA
3aimac 32,54 mum. ta. (53,9 % Bixg Beiei Tepuropii), macopuma 5,43 muH. ra. (9 % Big Beiei TepuTopii), cinoxkari 2,4
MiH. Ta. (3,98 % Bix BCiel TepuTopii) [2].

3MEHIICHHS KiTbKOCTI MPUPOIHIX 3€MENb BHACHIJOK iX OCBOEHHS IPH3BOAWTH 0 MOTIPIICHHS SKOJIOTIMHOI
pisHOoBarn. B Oumsmocti kpain 3axigHoi €Bpormn T1a CIIA €koJOTIMHO AOIyCTHMA KIJIBbKICTH OPHHX 3EMETb
mpuiHEATO BBaXKaTH 33 %, TOMY AN BiTHOBICHHS CKOJOTIYMHOI piBHOBArd B YKpaiHi HEOOXiTHO 3MCHIIHTH
KUIBKICTH OpHHX 3¢Meib Ha 24 %, TOOTO BHBOCTH 13 3EMICKOPHCTYBAHHA NUpHOMW3HO 14 MuH. Ta 3eMil
CITBCHKOTOCTIONAPCHKOTO MPU3HAYCHHS [3].

OxHak AWHAMIKA 3MiHH CTPYKTYPH 3eMeIbHOTO (GoHmy Ykpaiaum moumHaroun 3 1994 mo 206 pik maitke He
3MiHAJACh. Tak MIOMmA CiTbCHKOTOCMOTAPCHKHX VTiAh 3MCHIIAJIACH TiMBKH HA 383 THC. Tra, IO JICiB
30impmmumack Ha 302 Tuc. ra [2].
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3MEHIICHHS KLTBKOCTI OPHUX 3€MEIb TO3BOJIUTH BITHOBUTH CKOJIOTIMHY PIBHOBATY, 3 IHIIOI CTOPOHH IPH3BEAC
O 3MCHINCHHS BaJOBHX OOCATIB BHPOIICHOI POCTMHHOI Hpoaykmii. ToMy €IWHHM pamioOHATEHHM CIOCOOOM
PO3B SI3aHHS 1AaHOI MPOOIEMH € MiABHINCHHSA BPOMAWHOCTI CLIBCHKOTOCTIOAAPCHKHX POCIHH 3 3aCTOCYBAHHIM
HACTYITHUX MCTOMIB. INJBHINCHHAM POJFOYOCTI IPYHTIB, 3aXHCTy PpOCHHMH BiJ IIKIJHAKIB Ta XBOPOO,
BHKOPHCTAHHIM NMPOJYKTHBHIIIMX COPTIB Ta TIOPHIIB, Memopanii CiTbChKOTOCIONAPCHKUX 3EMEIb Ta OCBOEHHS
PaLiOHATEHIX CiBO3MIH.

3a oCTaHHI POKH POTIOYICTH IPYHTIB MOMITHO 3HH3HIACH. POAFOYICTH TPYHTIB € BiZTHOCHHM HOHATTIM Ta
3aJCKNUTh HE TITBKH BiX BUAY POCIWHH, ii NPUHHATHICTH A0 BHPOIIYBAHHA 32 HASBHHUX KIIMATHYHHX YMOB,
maHAmadTy, CTaHy 3€MENBHOI TEPUTOPIi Ta EKOJOTIYHOI CHTYyaIii B PaloOHI BHPOLIYBAHHSA. 3a3BHYA POJIOYICTH
TPYHTY OILIHIOIOTh HAABHICTIO B HHOMY OPTaHIUHHX CIOJNYK I 3arajJbHOI0 HA3BOKO — TYMIHOBI PCUOBHHH 1
MIHEpanbHUX HeopraHiyHuX koMmoueHTiB (N, P, K).

Jna 30epeskeHHS CTabimbHOTO 300py VPOJKAr0 MMOPIYHO arpapii BHOCATH BCIHMKY KUTBKICTh MiHCpPAIbHHX
Jobpus, Tak B 2016 poni Oyno BHeceHi 17244 Thc. T MiHEpaNIbHUX AOOPHB, KUIBKICTh BHECCHHS MIHCPAIBHUX
JOOpHUB 3 KOKHHUM POKOM 301IBINYETHCS, MPU HbOMY KIJBKICTh BHECCHHS OPTaHIYHUX JOOPHB CYTTEBO 3HH3HIACH
[4]. HagmmmkoBe BHUKOPHCTAHHS MIHEPATBHHX JOOPHB IPU3BOAWTH MO MiHEpami3amii IPYyHTIB, BHACTIAOK YOTO
BIiZOYBAETHCS 3ACONCHHS, 3MCHIICHHS KiTbKOCTI MIKpOOPTaHi3MiB, SKi OEPYTh POJb Y MPOLECI TYMYCOYTBOPCHHSL.
Tinxpku BHACTIIOK AeTyMidikamii IMOpPiuHI BTPaTH TyMyCy CTaHOBILITH 1,08 1/ra 3aranoM nmo Vkpaiwi [4].

JIns BITHOBIICHHSI HOPMAJBHHUX MOKA3HUKIB PiBHA TyMycy y IpyHTI (3,5 — 4 %) HEOOXiTHO MOPIYHO BHOCHUTH
opra”iuHi 700pmBa. BHKOPHCTAHHS TPAAMINHHUX OPraHiYHUX MAOOPHB, TAKUX K IICPETHIH, KOMIIOCT €
HEPALiOHATbHIM, BHACIIAOK BEJIMKOTO BMICTY 0aJjacTy Ta IHIIHX IIOTAHO 3aCBOIOBAHMX KOMIIOHECHTIB, CKIATHOCTI
TICPEBE3CHHS T BHKOPHCTAHHSL.

Mopiuro micas 300py YPOXKAKD HA TOIIX 3ATHIIAETHCH BCIHKA KUTBKICTh PISHHX OPTAaHIYHHUX BiIXOAIB
(comoma, cTebna KYKYpYA3H, COHANIHUKY Ta 1HIIHUX POCIHH, BIAXOIIB NTAXiBHHITBA T4 TBAPHHHHUITBA), TOMY A
BITHOBJICHHSI PIBHS TYMYCY Y IPYHTI HCOOXITHMM € CTBOPCHHS HOBHX IHHOBAIHHUX TEXHOJIOTiH BHPOOHHITBA
OpraHoO-MiHEPANBHHUX JOOPHB 71 TIOBCPHECHHS OPTAHIYHUX PEYOBHH HA3aX B IPYHT 3 BUKOPHCTAHHIM OPTaHITHUX
BiIXO/iB CiTbCHKOTO TOCTIOAPCTBA.

Jns po3B’si3aHHA MPOOJIEMH 3HIDKCHHS POJFOYMOCTI IPYHTIB HEOOXITHO TMPOBOJUTH PAZ 3aXOJIB, MOYHHAIOYH
BiJl OPraHi3aliiHO-TOCTIOJAPCHKHX, TEXHITHUX, 3AKIHUYIOUH CTBOPCHHIM HOBHX €(DEKTHBHUX OPraHO-MiHEPAIbHUX
JIOOPHB 3 MPOJOHTOBAHOK JI€FO T TEXHOJIOTIT iX BHPOOHHIITBA.

AHaJni3 monepenHix A0CTi/KeHb. 306PEeKCHHS Ta BiTHOBJICHHS POJIOUOCTI € BAKIMBOIO HAYKOBO-TEXHIYHOIO
MPOOJIEMOI0 ¥ TIOCTABJICHUX YMOBAX ChOTOJCHHA. bararsma aBropamu OyiI0 TOCTIPKEHO CTAaH 3€MEIBHUX PECYPCIB
YKpaiHu Ta CBITY Ta 3alpPOIIOHOBAHO PI3HOMAHITHI BAPIAHTH BHPIMCHHS NMPOOJICMH IIOB SI3aHHUX 31 3HIDKCHHIM
poarouocTi IpyHTiB [3; 5; 6; 7).

HactymanM Ba)KIWMBHM 3aBIAHHSIM € CTBOPEHHSI HOBHX Ta YAOCKOHAJICHHSA ICHYFOUMX TEXHOJOTIH Ta
oOnamHaHHA /U1 BUPOOHWITBA KOMIDIEKCHHX TPaHYJIbOBAHHX OPTaHO-MIHCPATGHHX JOOPHB 3 HOBHMH
BIIACTHBOCTSIMH.

Bigomi TexHOJOTIi BHTOTOBJICHHS TPAaHYIbOBAHMX JOOPHB 3 OPTaHIYHHX BIAXOMIB arpapHUX BHPOOHUITB, 3
BIXO/iB NTAXiBHUIITBA, XapUOBOI MPOMHUCIOBOCTI, BIAKIAIIB CTIYHIX BOJOWMHII JO3BOJLIFOTh OTPHMATH IPOAYKT
V BHIILIAL CEepHIHAX TPaHyJI, TA0IETOK, Kancyld. TakoX y JaHWH BUI OPTaHIYHUX JOOPHUB JTOJAFOTHCS MiHEpAIbHI
KOMIOHCHTH, IO AO03BOJIAE OTpHMATH Oimbmn cekTuBHI moOpmBa. TexHOJIOTIA BHPOOHHITBA TPAHYJIEOBAHOTO
JOOpHBA CKIAMAETHCA 3 IMOJAYi MOCTIAY YSpe3 TPAHCIIOPTSP B HAKOMHYY BATLHUI OVHKED, TO3YETHCA Ta MOJAETHCA
B CYINApKy, OTPEMAHUH Marepian 3 BoJoricTio 14 — 16 % moapiOHrOETHCS Ha MOJIOTKOBIH Apodapi i MOCTymae 10
MPEC-TPAHYJATOPA A¢ BiZOYBaeThca mpouec TpaHymii [6]. OTpuMaHi TpaHy H B XOII NMPOLCCY TpaHYJIAMii
MPOXOSTH 3HE3aPAXKYBAHHS BiJ IIKIUIMBHX MIKPOOPTAHI3MIB, S€Ib TCJILMIHTIB 1 HACIHHA Oyp sHiB. OTHAK JaHUH
cnoci0 BHPOOHWITBA MAa€ HEJAONIKH: € HMOBIPHICTD 30epiraHHs HeOe3neyHHWX 30yIHHKIB y AOOpHBax, a came
CaIbMOHEIH, SIKA CKJIQITHO i IAA€THCS 3HE3APAKY BAHHIO.

Takok Bigomi TexHOIOTIi BHPOOHHITBA OPTAaHIYHHX JOOPHB 3 3aCTOCYBAHHAM CampomeNcH, crTeden
CLTbCHKOTOCTIONAPCHKUX POCIUH (HAPUKIAL 30U BiJ JIyIIIHHHSI COHSIIHHUKY), OPTAHIYHHX MYJOBHX BITKJIAIIB
CTIMHHX BOA, Olorymycy, mo (OpPMYyeTHCS B XOIi NMPUPOJHBOI MEPEPOOKH OPTaHIYHHX PEINTOK campoTpodamu
(xamopHiticekuit 4epB’ K Tomo) [3; 7].

Hactymanmu aBropamMu OylO0 CTBOPEHO TEXHOJIOTIF0 BHPOOHHITBA HOBOTO BHIY KOMIUIEKCHHX OPTaHO-
MIHCPAJTBHHX TOOPHB 3 MOMMAPOBOI0 CTPYKTYPOO, MO JO03BOAE 3OIMPIIUTH YaC BHUBLUIBPHCHHA KOPHCHUX
KOMIIOHEHTIB ¥ IPYHTI, TOOTO 10OpWBa MPOJIOHTOBaHOI aii [3; 7]. ABTOpPH CTBOPHIM TEXHOJIOTIFO BHPOOHHITBA
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KOMIDICKCHHX TPaHyJIbOBAHMX OPraHO-MIHEPANbHHUX JOOPHB B CKIAAI SKHX € Cyab(ar amMOHI0, TYMIHOBHX
KOMIOHCHTIB 3 Oyporo BYTLLIA Ta 307HM BiA COHAIMHUKOBOTO IymmWHHA [7]. BUKOpHCTAHHS 30JH J03BOIHTH
BHPIOIMTH MpoOIIeMy HeI0CTadl KamifHo -(pocopoBMICHHX KOMIIOHEHTIB Y JOOpHBaX.

CTBOpEHHI HOBHX BHIiB 1 YJIOCKOHAICHHS ICHYIOUMX TPAaHYJbOBAHUX OPTaHO-MIHEPaIbHUX J0OpHB
TIPOJIOHTOBAHOI Jii € aKTyaJXbHUM, YCPE3 BUCOKY C()CKTUBHICTH B NMOPIBHAHHI 3 TPAAWLIHHAMH MiHCPATbHAMH K
opranivHuMH A00puBamMu. EQeKkTHBHICTS JOOPHUB TAHOTO BHUIY MOSCHIOETHCS MCHIIMMHM BTPATAMHM A30TY Ta 1HIIHAX
KOPHUCHUX KOMIIOHCHTIB IPH 3BOJIOYKCHHI TPAaHYJIH Y IPYHTI, BHACIIZOK YOTO POCIHMHA OTPUMY€ HEOOXITHI IS
SKUBJICHHS! KOMITOHCHTH IIPOTSITOM TPHBAJIOTO Yacy.

Mero10 poGoTn € OOIPYHTYBAHHS OCHOBHHX IIEPEBAr BUKOPHCTAHHS TPAHYIbOBAHUX OPTaHO-MiHEPAIBHHUX
JOOpHB MPOJIOHTOBAHOI ii, OONATHAHHA I BHPOOHHMITBA J0O0pHB 1 0COOMMBOCTI mporecy BupoOHUITBA OM/]
HOBOTO TOKOJIHHS, AKI MICTATh MiHCPATbHI, TYMIHOBI PEUOBHHH TA 1HII KOPHCHI KOMITOHCHTH.

Buxaan ocHoBHOro Marepianxy. a1 miarpuMmaHHA CTAaOUTBHHX YPOKAIB CiIbCHKOTOCIIOJAPCHKHX KYJIBTYP
arpapii BHKOPHCTOBYIOTh 3HAYHY KIJIbKICTh MIHEPAILHHUX JOOPHUB, KPIM IBOTO KiJTBKICTH iX BHECEHHS Oy 1€ 3pOCTaTH
B MaHOyTHbOMY. 3BHYAWHI OJHOKOMIIOHCHTHI MIHEpalbHI I0OpWBA TaKi SK Cydb(aT aMOHIIO, HITPAT AMOHIIO
(amiauHa cemiTpa) HE 3a0C3MCUYIOTH POCTMHY B XOAl il BereTamifHOTO MEpioay HCOOXITHHMH MiHCpPaIbHHMH
KOMITOHCHTAMH, Yepe3 HU3bKY 3aCBOFOBAHICTh TA BIJHOCHO MIBHAKI TEMIH BHMHBAHHA a30Ty. Hammmmkose
BHKOPHCTAHHS MIHEPAIbHHUX JOOPHB NMPH3BOIWTH IO MPOLECIB MiHEpammi3amii IPYHTY, BHACTIZOK HOTO KUIBKICTBH
TYMyCy 3MCHIIYETHCS 1 POCIMHA BTPAYa€ CTIHKICTh MPOTH METEOPOJOTIYHOTO CTPECY Ta XBOPOO, B OBOYAX
HAKOIHMYYIOThCS IIKIUTHBI UL 37A0POB ST HITPATH 1 BIAOYBAETHCS IX BUMHMBAHHA 3 IPYHTY A0 BOAOIM. Takoxk 10
HEJOTIKIB HEIKICHIX MiHEPaJIbHUX JOOPHB BAPTO BiTHECTH HE MOBHICTIO 3a0BINbHI (Di3MKO-XIMIUHI, MEXAHITHI T
CKCILTyaTaliliHi BIACTHBOCTI.

3acTOCYBAHHA MIHCPATBHUX JOOPHB MA€ PAX HEOOJIKIB, OJHAK MOBHA BIAMOBA BiJ iX 3aCTOCYBAHHA TAKOXK €
HCOAKAHOK0, OCKIBKH NPHITHHCHHSA iX 3aCTOCYBAHHS NMPH3BCAC A0 SHIDKCHHS BPOXKAWHOCTI pocmuH. HaitOinpm
panioHANIFHUM PO3B’S3aHHAM JAHOI MPOOJEMH € 3aCTOCYBAaHHA KOMIUICKCHHX OPraHO-MIHEPAIbHHUX JOOPHB, IO
MICTATh B CBOEMY CKJIaai a3oT, (ocdop Ta OpraHiuHi TyMIHOBI croiaykd. OpraHidHOIO CHPOBHHOIO IS
BHPOOHHITBA AAHUX BHIIB J0OpHB MOXe OyTH TOp(, Oype BYTLILI, IiIPOJII3HAH JITHIH 1 1HII OPraHIvYHI PSIUTKH Ta
BIZIXO/IM arpapHUX 1 XapuOBHUX BUPOOHHITB [7].

BuropucTaHHA KOMIUICKCHHUX T'PAHYJIbOBAHUX JOOPHB IPOJIOHTOBAHOI UM KOHTPOJILOBAHOI il € HalOiibIn
TIEPCIIEKTUBHAM BIATIOBITHO 0 CYYACHUX TECHIACHIIH PO3BHUTKY CIIbCHKOTO TOCIIOJAPCTBA, IIEPEBArH TAKUX JOOPHB
JIO3BOJIUTDH 3aCTOCOBYBATH iX HE TiNBKH IS BUPOIYBAHHS ACKOPATHBHHX TA OBOUCBHUX KYJBTYD Y MPUMIMICHHIX Ta
V BIZKPHTHX IPYHTAX, a ¥ BUPOIILYBAHHI TAKHX MACOBHX KyIbTYD, K MIICHUI, COHIMHAUK, KYKypy3a Ta IHII.

JoOpuBa mpoaoHTOBAHOI Ta KOHTPOIBOBAHOI il 3rimHo acomiamii «The Association of American Plant Food
Control Officials (AAPFCO)» — me no0pwuBa, IO MICTATh CIICMCHTH JKHBICHHSA POCTHHH B (DOpMIi, KA TO3BOJIIE
CHOBUTPHUTH iX BHBUIFHCHHA 1 MOTJTHHAHHS POCIHHOIO MIiCJI1 BHCCCHHA, a00 MOIOBKYE TCPMIH iX JOCTYIHOCTI.
Januwit e(ekT AOCATAETHCI HACTYITHHMH CHOCOOAMH: KOHTPOJb HAJA PO3UMHHICTIO Y BOJI, BHKOPHCTAHHIM
TOBITbHOIFOUMX CIIONYK 1 1HT10iTOpiB HiTpU}iKamii 1 ypeasn [8].

€CauHEM CTPUMYIOUHM (DAKTOPOM 3aCTOCYBAHHSA JOOPHB JAHOTO THIY € IX BHINA BapTiCTh B TOPIBHAHHI 3
TPATUIITHAME MiHEPAJbHUMH Ta OPTAHIMHEME JOOPHBAMH T4 HU3bKA YCBIAOMIICHICTH arpapiis.

I'panymsoBaHI OpraHO-MiHCPATbHI AOOPHBA € HAWOLMBPM CQCKTUBHHM BHAOM TOOPHB, OJHAK IHTAHHA
30UTBIICHHS iX G()EKTHBHOCTI 3aJHINAETHCS BAKIMBOI0 HAYKOBO-TEXHIYHOIO 3ajadcro. [l Iboro HEOOXITHO
TOCTIHHO YJOCKOHAIIOBATH TEXHOJIOTI0, 00JIaJHAHH /11 BUPOOHHITBA Ta penentypy OMJI Ta CTBOPIOBATH YMOBH
JUT1 CTBOPCHHS JOOPHB BIAIIOBITHO 0 arpo-KIIMATHYHIX YMOB BHPOIYBAHHS POCIHMHH, BUIY Ta CTAHY IPYHTY.

Bubip xoMmnoHeHTiB 10 TpaHyI60BaHOT0 OM/I MPOIOHr0BAaHOI UM KOHTPOJIBOBAHOI Jii 3a7eKUTh BiI 6aratbox
(axropis. Halipaxnueimmmu mapamerpaMu € (PI3MKO-XIMIYHI IApaMeTpH TakKi SIK aAre3is, arperaTHHH CTaH,
PO3YHHHICTH KOMIIOHCHTIB BiJI AKHX 3aJIC:KATH BHOIP 00IaJHAHHS Ta TCXHOJIOTIMHIHA MPOICC.

J1s8 KuchamX IPYHTIB OO0 CKIAJy TPaHyJIs0BAHOTO JOOPHBA MOMKIMBHM € JOJABAHHS PO3KHUCIFOBAILHOTO
KOMITOHCHTY, HAIPUKJIAJ BAIMHO UM KapOOHAT KajibLilo. B yMoBaxX MOCYIIIMBOTO KJIiMATy Ta HEPIBHOMIPHOTO
JIOMIOBOTO PEKHMY A0 CKIAJy KOMIUICKCHHX TPAHYJIbOBAHHX JOOPHB BAPTO JOAATH KOMIIOHCHTH 3 NCBHUMH
(P13UKO-XIMIMHIMH BJIACTHBOCTSIMH.

B ymoOBax mocymuMBOTO KIIMATy Ta HEPIBHOMIPHOTO JOINOBOTO PEXXHAMY A0 CKIAAY KOMIUICKCHHX
TPaHyI0BAHHX TOOPHB BapTO KOMIIOHCHTH 3 BHCOKOK KATANITHYHOK) AKTHBHICTIO. 3aCTOCYBAHHS LCOJITIB, SKi
MAIOTh BJIACTHBICTH COPOIii 3HAYHOI KUTBKOCTI BOAH JO3BOIHNTH 30CPETTH BOJIOTY V TPAHYJI HA JOBINHI TCPMiH, IO
JIO3BOJTH 30€perTH 10OpWBA BiJ BHMHBAHHS Ta 30CPEITH BOJIOTY V IPYHTI. BEHTOHITOBI I''IMHHM TAaKOK MArOTh
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JOOPY KATANITHYHY AKTHBHICTH, 3B'A3VIOWi 1 CKJICIOIOWi BJIACTHBOCTI, TOMY iX BHKOPHCTAHHSA € HCOOXITHHM I
3ano0iranHs BUOYXOBHX BJIACTHBOCTECH J0OpHBA, NILIXOM 3MEHINCHHS KiNBKOCTI BimbHOTO azoty [4]. Tlepemix
KOPHUCHUX KOMIIOHCHTIB HABEICHO B Ta0mmi 1.

Taomms 1 — Iepenik 3anponoHOBaHINX KOMMIOHEHTIB Ta iX QyHEmii y ckiaaai rpanyasosannx OMJI noBoro

IMOKOJIiHHS
No . . .
. KopucHmit KOMIOHCHT Y CKJIai J00pHBa OYHKIST KOMIIOHSHTY
Cyme(ar aMmoOHIIO, HITPaT aMOHIF0 (aMiadHa cemitpa), | KuBicHHS POCTHHA MiHCpaIbHIMHA
1 | dochar amowmiro (miTpoamodoc), kapbamin (ceuosmHa), | cmoaykamu N, P, K ama HopMaipHOTO POCTY
Cyme(at Kamro, XJIOPHI KAJHEO POCTHHH.
BimHOBNCHHS piBHA TYMyCy V  IPVHTI,
.. . .. CTBOPCHHA JKHBHIBHOTO CCPCAOBHINA IS
I'yMiHOBiI KOMIIOHCHTH 3 Oyporo BYTLLIA Ta TOP(QY, JTHIH, ' .
. ; 7 PO3MHOMCHHS. KOPHCHHX MIiKPOOPIaHi3MiB,
2 | xoMmocT (610TYMYC), 3HE3apPAKCHI Ta OOPOOIICHI BiIX0aH ; A
; . SKi  PO3KIANAIOTH OPraHiuHi PCINTKH V
TBAPHHHHUIITBA TA NITAXIBHHITBA, KiICTKOBE OOPOIIHO. .
JICTKO3ACBOIOBaHY  (JOpPMYy  SKHBJICHHS 1
CHOPISIOTH (PiKkcamii a30Ty 3 MOBITPSL.
3 | KapOonar kampLiro, BammHO Hefirpaizaniga KHCIHX TPYHTIB.
4 | T'imc Hetirpanizanig a1y >KHHX TPYHTIB.
. CopOuis BOTOTH Ta 3amMOOITAHHA BHOYXOBHX
5 | BeHTOHITOBA I/THHA N
BIACTHBOCTCH T00pHBA.
. . L. 30eperkeHHA JOOPHUB B BUMUBAHHA, COPOLIis
6 | LleomT, mepait Ta iHIII MIHEPAIU P A05p A [Hi, COpOI
BOJIOTH Ta 1i yTpUMAHHA Y TPAHYJIi.
Cipka, docdorinc, dochopurae OOPOIIHO, TO comi .
pKa, ocd - Gocop Oop ’ .p(l), YT1pumansa (xamcy mOBAHHA) IHINUX
SKUPHUX KHCIOT, (pocaTw KambIif0 Ta MArHIO, OKCHJ . . .
. . . . | KOMIIOHCHTIB BCEPEAMHI TpaHyTH Ta iXx
MATHIIO, TMOTiMEPH (xomomoiMepH  HA  OCHOBI ; .
7 L . .. KOHTPOJIbOBAHC BHBUIPHCHHSA B 3aJICKHOCTI
TMOJTIBIHUTIACHXIOPHAY, TOJNICTHICH, CTHICHBIHLIAICTAT, | .
. . . Bil IPYHTOBHX YMOB, TCMICpPATypH Ta
TOJTICCTEPH, KapOamino popmatpacTiHi cMoim, | . .
. . A KiJIbKOCTI BOJH.
TOJTIYPCTAHOBI PC3HHH TA 1HIII).

Takok A0 CKiIagy TpaHyd MOXIHBHM € JOJABAHHA KANMHHX CONCH, kpedam, (ocdopurHOro OOpoImHA,
(ocorincy Ta Oarato iHIMHX KOPHCHUX KOMIIOHCHTIB, IO 3a3BHYAN BHOCATHCSI OKPEMO 1 JO3BOINTH 3a0C3IICUHTH
pOCIuHY BCIMa HEOOXITHUMH IO>KUBHAMHE PEIOBHHAMHE Ta MiKPOCIEMEHTAMH.

[Tix0ip HOBHX KOMIIOHCHTIB Y KOMIUICKCHHX TPaHYTb0BaHHX OM/] HOBOTO MOKOIIHHS JO3BOUTH ITiABHIMHTH
KOPHCHI BIIACTHUBOCTI HOBHX J00pHB. MOXKIMBICTh 3MIHIOBATH CIIBBIAHOINCHHS IOXXWBHUX MIHEPAIbHUX 1
CTHMYJIFOFOUHMX PEYOBHH Y 3aJICKHOCTI Bi arpo-KIIMATHYHUX YMOB PETIOHY iX 3aCTOCYBAHHS AO3BOJHTH MiTiOpaTH
HalOLIb1II e(heKTHBHE TOOPHUBO 32 Oy Ib-SIKMX MOYATKOBHX YMOB I OTPUMATH MAaKCHMANbHI yposkai. JI11 cTBOPESHHS
Takux JOOpHB HEOOXITHO CTBOPHUTH Ta YJAOCKOHAIUTH TEXHOJNOTIIO iX BHpOOHHWITBA. 3acrocyBaHHI OMJ]
JO3BOJIUTHh BHPIMIATH TJIO0AMbHI NOTPEOM JIOACTBA y TMPOAOBOJBCTBI, CHPHATHME CTBOPEHHIO TPHHIMIIB
30aJIAHCOBAHOTO CKOJIOTIYHO-OE3IEYHOTO 3eMICpOOCTBA.

TexHOMOTIMHII TPOIeC BUPOOHHUITBA KOMIIICKCHHX OPTaHO-MIHEPAIBHHX JOOPWB IHMPOJIOHTOBAHOI [il, sika
320C3NCUY€ETECS MOMAPOBOK) CTPYKTYPOIO CKJIAJAETHCA 3 TPHOX OCHOBHHX CTAMiB, MIATOTOBKA OPTAHIYHOI
CHPOBHHH, CTBOPCHHSA OJHOPITHOTO PO3UYHHY 1 TPAHYALI0 V TCeBAO3pimkeHOMY mmapi [7]. ['paHymamisa
TETCPOTCHHHUX PIIKUX CHCTEM, SIKI MICTATh JHCHEPCHI YAaCTHHKH BIAOYBAETHCS 32 PAXYHOK MACOBOI KpHCTam3amii
IIPY IHTCHCUBHOMY 3HCBOJHCHHI PO3UHHHUKA.

BucHoBkH. ArponmpoMHCIOBHII KOMIUIEKC YKPAaiHM NPWHOCHTh 3HAYHY BAIOTHY BHPYUKY B 30BHIIIHIH
TOPriBmi, KpiM mporo MOKIMBOCTI AITK MaroTh 3HAYHWI TMOTCHINAN A TMOJATBIIOTO PO3BHTKY, CaMC TOMY
PO3BHTOK JAHOTO CEKTOPY CKOHOMIKH € OJHHM 3 KIFOUOBHX, HIO JO3BOJHTH MOKPALIMTH CKOHOMIYHY CHTYAIIFO.
JUii mporo  HEOOXiTHO NPOBOAWTH MOACPHI3ALIKD CITHCHKOTOCHOAAPCHKOTO OOJATHAHHSA, ABTOMATH3ALUIIO
BHPOOHHMYMX IPOIICCIB Ta 3aIy4YCHHI HOBUX IHHOBAIIITHUX TEXHOJOTIH.
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ATpapHO-IPOMUCTIOBHI CCKTOP Ta WOTO MOJMIHBOCTI HANPAMY 3alCKHTh BiT AKOCTI JOOpHB, 4Ki
3aCTOCOBYIOTBCS, TOMY IHTAHHS 3a0€3IMEUCHHS arpapHUX INIMPHEMCTB Ta BUPOOHHUKIB SIKICHUMH JOOPHUBAMH € HE
TITbKA BAXIMBHM MHUTAHHIM PO3BUTKY CLIBCHKOTO TOCIIOJAPCTBA, allc MA€ 3HAYHHH BIUTHB HA CKOHOMIKY YKpaiHH
B LLJIOMY.

3acTOCYBaHHSA HOBHX KOMIUICKCHHX TPaHYJbOBAHHX OPTaHO-MIHCPANBHHX JOOPHB 3 IOCTYHNOBHM
BHUBITbHCHHSIM KOMIIOHCHTIB JO3BOJHTH IMIJABHINNTH BPOKAWHICTH, OTPHUMAaHI JOOpHBA € HETOKCHYHHMH Ta
Oc3meyHUMH 111 BUKOPHCTAHHS. CTIOBIMBHEHE BHAIICHHS KOPHCHHX KOMIIOHCHTIB 3a0€3IEUYETHCS MOIMAPOBOIO
CTPYKTYPOIO Ta PIBHOMIPHHM PO3MIIICHHAM KOPHUCHUX KOMIIOHCHTIB MO BChOMY 00’ emy rpanyym OM]Jl HOBOTO
TMOKOMHHA TpH ii 3BOJMOKCHHI y IpyHTL. [lomapoBa CTPYKTypa TpaHYTH 3a0C3MCUYETHCA TPAHYIIALIED
TCTCPOTCHHOTO PO3YMHY CYIb(PATy AMOHIF0, TYMIHOBHX CIIOJYK, PO3KHCIFOBATGHAX KOMIOHCHTIB Yy amapaTi
TICCBAO3PIIHKCHOTO APy .

[epcnexTnBN MOJANBIINAX JOCT/LKeHb. B mozanemomy BapTo JOCHIAWTH NPOLEC TEIIIOOOMIHY ¥
3EPHUCTOMY INApi MPH IPaHyJIii 0araTOKOMIOHCHTHHX PIAKHX CHCTEM Y amapari NCEBAO3PLMHKCHOTO APy, SIKUH
BH3HAYAE SIKICTh OTPUMAHUX TPAHY L.
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Hotskyi Y. G., Stepaniuk A. R.
ADVANTAGES OF USE OF THE GRANULAR ORGANIC-MINERAL SLOW RELEASE FERTILIZERS

The necessity of using complex organic-mineral fertilizers with a given composition of components, which
determine by agrarian and climatic conditions of growing crops, is considered. The possibility of using new
beneficial components in the form of granulated organic-mineral fertilizers of slow release action and the useful
properties of each component is determined.

Key words: granule, composition, organic-mineral fertilizers, resource conservation, yield, prolonged action.

The agro-industrial complex is one of the main sources of foreign exchange earnings in the structure of foreign
trade of Ukraine, in addition to this, the agricultural potential has a significant export potential. As of 2018, the
share of exported vegetable products in the overall structure of exports of goods amounted to 20.9% of the total
volume. As a result, the development of this sector of the economy is one of the main issues for today. The potential
of agriculture, especially crop production, is significantly dependent on the fertility of agricultural land, which in
turn depends on the quality of fertilizers that are used, therefore the quality of fertilizers is not only important for
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the development of the industry, but also has an impact on the economic situation. Soil fertility has declined
markedly due to irrational land use, erosion, dehumidification, soil mineralization and environmental
contamination.

The main advantage of this fertilizer is the higher efficiency of plant nutrition compared to traditional fertilizers,
due to the release of useful components over a longer period. Slow down selection of useful components (prolonged
action) is ensured by the layvered structure of the granule and the uniform placement of useful components
throughout the volume of granules OMF of a new generation during its moisture in the soil. Obtaining of this
structure of the granule is possible with the application of a fluidized bed granulator. The use of waste from
agricultural, food and chemical industries, as raw material for the production of new granular organic-mineral
fertilizers of prolonged action, will solve the problems of reducing fertility of soils, preserving resources and the
environment.

There is a need for the creation and improvement of existing technology and equipment for the production of
layered compositional organic-mineral fertilizers containing ammonium sulphate, humic substances, deoxidizing
compounds and other usefil components, the composition and correlation of which is determined by the agro-
climatic conditions of cultivation. Application of a deoxidizing component, such as lime in organic-mineral
Jertilizers, will reduce the acidity of the soil and reduce the amount of separate application of lime.
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KPUKAHOBCBKA 4. 11, acn.; TOMEJIA M. [, a.1.1H., npod.; PAAOBEHYHK 4. B., k.T.H., CT. BUKJL
Hamnionammamii Texnivamii yHiBepenter Yirpainm «KuiBcokuii mosiirexuiaamii incruryt iveni Iropst Cikopceskoro»

BE3BIAXO/JHA TEXHOJIOT'TA OYUNCTKHN
BUCOKOMIHEPAJII3OBAHHUX BO/I 3 OTPUMAHHAM KOAT'YJIAHTY

Y cmammi  posenawymo ma  HPOAHANI308AHO  CnOCOOU  eNeKMPOXIMIiuUHO20 — 0e38i0X00H020  OUUUeHHS
gucoKoMinepanizoganux 8o0. Ha OymKy excnepmis, y HAO36UUANHO HE3AO0BITLHOMY CHIAHI nepebysarmbs Matixce
gci piuku Ypainu. lle ocobnugo cmocyemvea manux pivox. Taxa cumyayis noicHioemvesa He Juuie Manow ix
BOOHICHIIO, @ T 308CIM 8IOCYMHBOIO IX OXOPOHOK. Benuuesna 3a0pyOHeHiCHb NOsepXHesUX 0O0HM HAUOT Oepicasi
108 ’93aHA i3 NPOMUCTIOSUMY CKUOAMU, WO MIcmsimb y cObi adcki Memant, padioHyiiiou, wimpamu, gocami,
Hagmonpodyxkmu mowo. Kpim npomucnoeo2o 3a6pyOHeHHS 3HAYHOI WKOOU AKICHOMY ma KibKICHOMY CHAHY
nogepxHegux 8o0otiM 3agoae 6yoignuymeo I'EC ma eo0ocxosuuy, 8 pe3yivmani 4020 3MIHIOEMbCA PEXHCUM PitoK,
SMEHULYEMBCA BOOOOOMiIH, CHIBOPIOIOMbCA 3ACMITIHI 30HU, WO 8 peutmi pewm npu3eooums 00 emMpamuy 30amMHOCHI
camoouumamuca. Takoxc clio sasHauumuy, OOCUMb NAAYIGHUH CMAH NIO3eMHUX G0OO0UM, 36I0KU 8 OCHOGHOMY
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