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OPIrAHO-MIHEPAJIbHI JOBPUBA:
NMEPEBAI'n TA CNoCcobu BUPOBHULITBA

C.l. Akywko, CyMCbK1UI AepXXaBHUNA YHIBEPCUTET;
B.I. IsaHoe, Cymcbkun HTL «O6npgepxponroUicTb»

Ha ocHosi aHanisy pisHux eudie dobpue doeedeHi rnepesacu opzaaHO-MiHeparnbHUX Gobpus.
PoseansHymi icHyro4i mexHonoeii ix ol0epxxaHHS. Po3pobrieHi eHepeaosbepicatodi mexHonoaii
o0ep)kaHHSI Ha OCHOS8I piOKUX meapUHHUUbKUX 8i0X00ie 2paHy ibo8aHUX opaaHo-MiHeparbHUX
0obpus rporioHz2o8aHoI Jii i3 3a0aHUM Crig8IOHOWEHHSIM MOXUBHUX PEYO8UH, SIKi MOBHICMIO
sidrogidarome cy4yacHuUM eumozam Ao obpu8 HOBO20 MOKOSTIHHS.

Ha ocHose aHanusa pa3snu4yHbix eudoe ydobpeHull roKasaHbl MpeuMyujecmea oOpaaHo-
MUHeparbHbIX y0obpeHul. PaccMompeHbl cyulecmsyrujue mexHOIo2uu Ux ofyYeHus.
Paspabomatbl  aHepzocbepezaroujue MexHOI02uu  MOMYYEHUsI Ha OCHOBE  XKUOKUX
JKUBOMHOBOAYECKUX  0mMX0008  2paHy/iupOB8aHHbIX  Op2aHo-MUHepasibHbiX  y0obpeHul
rposioHauposaHHo20 Oelicmeusi ¢ 3adaHHbIM COOMHOWEHUEM MumamesibHbIX 8eu,ecms,
M0IHOCMbIO OMEEeYarWUX CO8PEeMEHHbIM mpebosaHusiM K yOObBPEHUSIM HOBOZ20 MOKO/IEHUSI.

CyyacHe cinbcbkorocnogapcbke  BUPOBOHMUTBO  HEMOXIMBO  ysaBUTM  0e3
BUKOPUCTAHHA MiHepanbHuUX obpus. 3acTocyBaHHS OOOpPMB A€ MOXIMBICTb 36iNbLINTK
BPOXaMHICTb i NOMINWUTN AKICTb NPOAYKUIT poCNMHHMUTBA. B pesynbTaTi 3acTOCyBaHHS
Ao6pvB MiABULLYETLCS CTIMKICTb POCAMH NPOTU XBOPOO, pOoCnvHM WBMALWE [03piBal0Thb,
Kpalle BUKOPUCTOBYIOTb Bosory, Towo [1].

[obpvBa 3a arpoHOMIYHUM MPU3HAYEHHSAM MOAINAITbL Ha NpPsIMi, SIKi BHOCATb B
FPYHT AN NONIMWEHHS XUBMEHHS POCNWH (Hanpuknag, amiadHa cenitpa, cynepdgocdar
Ta iH.), i HenpsAMI, AKi BHOCATbL AN NONIMWEHHS BNAacTUBOCTEN IPYHTY i HAarpoMaXXeHHs B
HbOMY €NEeMEHTIB XXMBMEHHA POCANH (Hanpuknaa, opraHivyHi 4obpuea). 3a NOXOOKEHHSM,
cnocobom i Micuem [obyBaHHA BUAINATb: Micuesi [oOpuBa, SKi BUMPOBNAKTLCS
Be3nocepeaHbO B rocnogapcTsi (Hanpuknag, rHin) i npommcnosi gobpwuea [1].

Ha npaktuui BmAainaoTb Taki OCHOBHI JoOpuBa: MiHeparbHi (a30THi, dOCHOpHi,
KanivHi) cknagHi Ta 3MillaHi; opraHiyHi (rHiv, rHoiBKa, NTawunHWiA nocnig, Topd, 3eneHe
Aobpueo, kKoMnocTtn); 6akTepianbHi. [10AbOBI KyNbTYPY NO-Pi3HOMY pearyroTb Ha OpraHiyHi,
MiHepanbHi JobpuBa Ta X KoMBiHauil.

A30T, KM MICTUTBCA B a30THUX JoOpuBax, BXOAUTb A0 CKrady HamBaKIMBILLMX
POCINUHHKMX crnonyk. BiH Mictutbca B 6inkax, HyKneiHoBMX KucroTtax, docdaTtngax,
nenToHax, noninentTuaax, amiHoOKUCIIoTax, Xnopoqini, epmeHTax, BitTaMiHax Ta iH. Tomy
HecTaya as3oTy Mpu3BOAUTL OO 3HWXKEHHS BMICTY B POCIMHI BKa3aHWUX CMOMyK, i B
pesynbtati — OO0 MOPYLWEHHA HopManbHOro nepediry xutteBux npouecis. Ocobnmeo
CUNbHO HecTaya asoTy MNO3HAYaeTbCA Ha poOCTi pocnuH. B pesynbTaTi nigcuneHHs
a30THOIO XMBMEHHS POCINHU PO3BUBAOTb MiLHY BereTaTMBHY Macy: B HUX 36inbLlUyeTbCA
BMIiCT Oinika, cnocTepiraeTbCsl 3arafibHe 3pOCTaHHS BPOXaMHOCTI. Peryniowoun asoTHe
XMBMNEHHS POCINNH, MOXHa He TifbKn BNAnBaTtn Ha abConoTHY BENMYMHY BpOXato, a h Ha
Noro kiCTb Ta CTpyKTypy [1].

A30THE >KMBMEHHSI POCIMH PEerynioTb MepeBaXHO 3aCTOCYBaHHSAM  Pi3HUX
MiHEepanbHMX as30oTHUX [J00puB: Hacamnepen amiadHol cenitpu, kapbamigy Ta
HiTpoamodocy. Lli gobpuBa nopsa 3 MNO3UTUBHUMMWU SIKOCTSMWU (BUCOKa KOHLIEHTpaLis
OCHOBHUX NOXMBHUX €fIEMEHTIB), MalOTb TAKOX CYTTEBUM HEOOMIK — IX 3HAa4YHA PO3YMHHICTb
Y FPYHTI, LLIO MOXe NPUBECTUN 4O CTBOPEHHS YMOB MPUrHiYEHHS POCTY Ta PO3BUTKY POCHIVH,
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a TakoX crnpuse BUMMMBAHHIO O06puB 3 rpyHTY [2]. [pyM UbOMY 3HAYHO 3MEHLUYETHCHA
KoeilieHT BUKOPUCTaHHA JOOpumB.

[na 3anobiraHHA ULbOro HeraTMBHOrO (akTopy as3oT Yy psaai a3oTHUX [o6pus
nepeBoAsiTb B KOMMOHEHTU 3 BIAHOCHO HU3LKOK PO3YMHHICTIO, WO 3abesnevye
AOBroTpuBanicTb IXHbOI [Ail Ha rpyHT Ta pocnuHy. [Ona 3HWXKEHHS PO3YNHHOCTI
BUKOPUCTOBYIOTb TPWU TEXHOJSOMYHI NPUAOMU: ApaKyBaHHA rpaHyn gobpus iHEPTHUMMU
MaTtepianamu (Hanpuknag, Cipkok, BOCKOM), KancCysntoBaHHSA rpaHyn gobpue noniMepHum
NOKPUTTAM Ta 3anyyYeHHs a3oTy 40 cknagy 3'€AHaHb 3 BiQHOCHO HU3bKOK PO3YMHHICTIO.

KancyntoBaHHs a30THUX 4obpuB, TOOTO MOKPUTTS rpaHyn AOOPMB TOHKOK MAiBKOO
i3 HE3HAYHOK MPOHUKHICTIO, OO03BOMAE 3HAYHO MNOAOBXUTU TEpMiH Ail 4O0BpMB Yy TPyHTI,
3MEHLINTK X 34AaTHICTb A0 3MEeXaHOCTi Ta MrpOCKONIYHOCTI, @ TakoX BUPILUNTU NUTAHHSA
TpaHCcnopTyBaHHA [00puB Hacunom. [ns kancynioBaHHSA MOXYTb BUKOPUCTOBYBaTUCS
pi3Hi peyoBuHn [3]. Hanpuknag, Ans kancynioBaHHA kapbamigy Ha nignpuemctsi OBl
"Ob6'eagHaHHsA A3oT", M. CeBepoaoHeLbK 3apas BUKOPUCTOBYETHLCS
kapbamigoopmanbaerigHa cmona mapkn KOC-K. OcHoBHMM 1i HEOOMIKOM € BUCOKWUN
BMICT BiflbHOro doopmanbgerigy — TOKCUYHOI PEeYOBUHWN, a TakoX TPYOHOLL B OOep)KaHHI
Ha NOBEPXHi rpaHy”n CyuinbHOT nosfiiMmepHoi nniskn [4].

[MepCnekTUBHUM € 3HWKEHHSI PO3YMHHOCTI a30Ty Y FPYHTI 3a paxyHOK 3anyyeHHs
a30Ty A0 cknajy 3'edHaHb 3 BiJHOCHO HU3bKOK PO34YMHHICTIO. Lle Hacamnepen Tak 3BaHi
opraHo-MiHepanbHi godpuea (OM/L), Ski BUrOTOBMAKOTECA Ha OPraHivyHin OCHOBI LUASIXOM
AofaBaHHA 0 Hel MiHeparnbHOI pevyoBUHU. [NoegHaHHsS MiHepasibHOT i OpraHivyHOI YaCcTUH B
OM[ noninwye 6anaHc Ta YMOBW XXMBMEHHA POCIIVH NPWY BHECEHHI B FPYHT.

BctaHoBneHo [5], wo MiHepanbHi gobpuBa xo4va i cTabinisyloTb NPOAYKTUBHICTb
ciBoODIry, ane uewn BNAMB HeCTiNKMn. Ha BigMiHY opraHidyHa cucTtemMa 3 BUCOKOK [030H
rHow (24 T/ra) Ta opraHo-MiHepanbHi gobpuBa, ski 3abesnevyoTb 6e3gediunTHIN abo
NO3NUTUBHUM BanaHc rymycy Ta OGiOreHHUX enemeHTiB, HaBnaku LWOPIYHO MigBULLYHOTb
NPOAYKTUBHICTb Ha 1—3 U K.og./ra. TakuMm YMHOM, MPOAYKTMBHICTb Pifsii NOCTYNoOBO Ta
3aKOHOMIPHO NiABULLYETLCS MPU CUCTEMATUYHOMY BUMKOPUCTaHHI 36anaHcoBaHUX OpraHo-
MiHepanbHuUX JoOpuB.

bioeHepreTuyHMn aHani3, 3anponoHOBaHUW aBTOpPOM [5], nokasye, WO opraHo-
MiHepanbHi cuctemu 4O6pPUB NO3UTMBHO BMSIMBAKOTbL HA HAKOMUYEHHSA eHeprii B 4EepPHOBO-
NiA30SIMCTUX FPYHTaX LWOpPiYHO B Mexax 2—6 [[Ix/ra. Ha yopHo3emi onigsoneHomy 12 T/ra
FTHOK pas3oM 3 MiHepanbHUMW Tykamu cTabinidye eHepreTUYHUn CTaH TPYyHTY, a Ha
YOPHO3eMi TWUMOBOMY Ta 3BMYAMHOMY [iS OpraHo-mMiHepasribHUX cucteM [OOpuB Ha
rPYHTOBUI €HepronoTeHLian Taka X, siK i OpraHidHuX.

3actocoBytotb OM[ nig BCi BMAW CinbCbKOrocnogapcbkux (3epHOBi, OBOYEBI,
nnogoBo-ArigHi) Ta AeKopaTUBHUX KyNbTyp, KBIiTiB, CTBOPIOBAHHS ra3oHiB (B TOMY 4umChi
CMOPTUBHUX) ONA OOBroTpMBanoro nikneneHHs rpyHTy. Y JliBobepexHomy Jlicocteny Ta
Cteny B pesynbTaTi BUKOPUCTAHHA OpraHo-MiHepanbHUX A06puB BUXI4 eHeprii BpoXatro
36inbwyeTbca BignoBiaHO Ao 122 ta 144 'x/ra, a npu BUKOPUCTaHHI Tifbkn rHoto — 104
n 103 'Ox/ra. Y YepHiriBcbkomy [lonicci opraHo-MiHeparnbHa cuctema 36inbluye Buxig
eHeprii go 126 'Ox/ra, wo Ha 6—7 [[x/ra Oinblwe, HK NPU OKPEMOMY BHECEHHI
opraHiyHMx Ta MiHepanbHuUx aobpus. Y Kuiscbkomy llosicci uen nokasHuK Npu noegHaHHi
rHOK Ta MiHepanbHux fobpus cknagae 112 [x/ra, a npu oKpeMomy X BUKOPUCTAHHI —
Ha 10—12 [Ox/ra meHwe. Hanbinbwe HakonuyeHHa eHeprii (165,0 Dx/ra) opraHo-
MiHepanbHa cuctema Jobpue 3abesneyye Ha YepHO3eMi ONiA30N1eHOMy 3 nepeBaro Hapg
okpeMnm BuKopuctaHHam rHow Ta NPK Ha 14—19 [Dx/ra, abo Ha 9—11%. Towmy,
BUXOASMM 3 MPOAYKTMBHOCTI arpoekocucTeM, ofepXaHi ekcnepumMeHTanbHi  AdaHHi
BKa3ylTb Ha JOUIMbHICTb Ta NEePCNeKTUBHICTb KOMBIHOBAHMX OpraHO-MiHEpPanbHUX CUCTEM
A06pMB Ha Pi3HUX TUMNax rpyHTiB [5].
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[o Toro X, Ha BigMiHYy Big opraHiyHux gobpms, OM[ He MICTATb XUTTELIANBHOMO
HaCiHHSA Byp'sHIB, NOBHICTIO HELLKIANWBI.

Y TexHonoriyHoMy npoueci ogepxaHHss OM[ MiHeparbHi enemMeHTU XUBMEHHS
YTBOPIOKOTb 3 FYMIHOBUMM 3'€QHAHHAMWU OpraHo-miHepanbHi KOMMMEKCH, WO [O03BOSISE
3aKpinUTK as3oT i Kanih B OOMIHHIN opMi Ta 3MEHWWUTU X PYXMBICTb, a droccop
nepesecTn B oOpMy, LLO JIerko 3aCBOKETHCH POCMHAMU. 3a paxyHOK LbOro KoediuieHT
BUKOPUCTaHHA NoXmnBHUX enemeHTiB 3 OM[ carae suuie 90%, L0 4O3BONSE 3HU3UTU 403U
BHECEHHS X 4o6puB NOPIBHAHO 3 MiHEPANbHUMU.

OntTMmanbHe cniBBiAHOLWIEHHA enemeHTiB  uBneHHss B OMJ] 3anobirae
HaZMMLWKOBOMY HaKOMWYEHHIO HITpaTiB B NpoAyKTax, 3abesneyye He Tifbkn npupicT
BpOXat, ane " nosninwye MOXMBHY LUiHHICTL npoAaykuii. BuBYEeHHA BNnuBYy opraHo-
MiHepanbHMUX 0OOPMB Ha OTOYylOHe cepefoBULLEe MOKA3Ye X edEKTUBHICTb TaKoX i 3
eKOmMOoriYyHMX nosuuin. BukopucTaHHA Takux [[OOPUB 3HMXKYE BUHECEHHA 0CO6IMBO
Hebe3neyHux y BiAHOLWEHHI 3abpyaHEHHS BOOHMX AXepen HiTpaTHUX ioHiB. BBaxaeTbcs,
WO ue BigOyBaeTbCs B OCHOBHOMY 3a paxyHOK BMICTY B OpraHo-MiHepanbHux gobpmsax
nirHiny (30-50 %), Sk ikcye pyxomumn amoHin [6].

BigomMo, Wo rpyHT NOBMHEH MAaTW BUCOKY EMHICTb MOrAMHAHHSA i ByepHicTb, Wob
yTpYMyBaTU BENUKY KinbKiCTb MiHEpanbHMUX conen i NOCTynoBO BigdaBaTtu X POCrMHaM.
Baxnueo, wob ui sakocTti 36epirannca TpuBanun 4vac. OpraHo-miHepanbHi gobpuBa
BiAMNOBIgAOTb UMM BMMOram, OCKISTIbKM MPU IX BUKOPUCTAHHI NOKPaLLyTbCA (Pi3NKO-XiMiYHi
BNACTUBOCTI MPYHTY, 30iNbLIYETLCA EMHICTbL BOSIOMM 3a paxyHOK BNacTMBOCTI yTpuUMyBaTu
BOJSIOrY B rpaHynax BMpOLOBX TPMBAsNoro 4acy, rpyHT cTtae OBinbll MNyXKUM, 3HUKYETbCS
noro ob'emHa maca. lNpu BukopuctaHHi OM[ He BigOyBaeTbCs 3aCONEHHS TPYHTIB, WO
CMoOCTepiraeTbCs NpU BUKOPUCTAHHI BMCOKUX 03 MiHepanbHux fobpus. [onoBHe, WO 3
OM[ enemeHTU XMBMEHHS 3BINbHATLCA Y BiANOBIAHOCTI 3 NOTPEOO0 POCNUHKU, a TaKoX
OM[ cnpuse piBHOMIpHOMY PO3MOAINIEHHIO eEMEHTIB XXUBIIEHHS B FPYHTI, WO 3abe3nevye
NOro BUCOKY SAKICTb.

Takum YmHOM, OO nepesar opraHo-miHepasnbHUX JOOpPUB MOXHA BigHECTU HaCTYIHI
NO3NTUBHI MOMeHTW. lNMo-neplue, opraHo-miHepanbHe JOOPMBO MICTUTb BESIUKY KiNbKICTb
CBDKOrO irHiHY, SIKWN € NOBINbHO Ai0YNM JXKeperioM efleMeHTIB MiHeparibHOro XUBJIEHHS,
pKepenomM Ans yTBOPEHHS rymycy, cepefoBulleM ASi PO3BUTKY MIKpPOOPraHiamis, a
3HaYMTb HadiIMHUM [KeperioMm MOXMBHUX PeYoBUH ANns pocnuvH. lNMo-gpyre, kanbuin, LWo
MICTUTBCA B OpraHo-MiHepanbHUX AobpuBax, 3 OAHOro 60Ky, CnNpusie 3akpinmeHHo
OpraHiYHOl PEYOBUHU B TPYHTI, @ 3 IHWOro € KEepesioM MOMOBHEHHS FPYHTY KanbLuiem,
TO6TO 3abe3nevye cnpuaTnMBi YMOBM AN (POPMYBaHHSA OMTUMAasibHUX BOOHO-(PI3UYHUX
Bnactmeocten rpyHTy. [llo-TpeTe, B opraHo-miHepanbHuX [o6puBax MICTUTLCA MNeBHa
KiNbKiCTb PYXIMBUX MOXUBHUX PEYOBUH, Makpo- Ta MiKpoenemMeHTiB, HeobXigHux ans
pocnuHu. MNo-4YeTBepTe, BUKOPUCTAHHS OpraHo-MiHepanbHux gobpus, ski MicTaTb 4o 6 %
OpraHiyHOro BYyrneut, 0O3BOMUTL BUPILLMTM OOHY 3 BaXuMBIWMX MpobsiemMm cyyacHOoro
CiNlbCbKOrocnogapcbkoro BUpobHMUTBA - 3abe3neyeHHs 6e3gediumTtHoro 6anaHcy rymycy
B rpyHTi. [llo-n'aTe, opepxaHa cymiwl Moxe OyTW BUKOpUCTaHa $HAK YHiBepcanbHUN
MeniopaHT, TOMY LLO B NpoLeci HernTpanisauil MOXIMBO ChnaHyBaTu Ofdep)KaHHS aobpuea
3 pi3HOK peakuielo cepegoBulla Ta 3 PiIBHUM BMICTOM Kanblio, SKMA € OCHOBHUM
MeniopyryYMM KOMMOHEHTOM cepef MeniopaHTiB. fKWO opraHo-miHeparnbHe [06puBo
NNaHyeTbCAd BHOCUTM Ha COSMOHLIOBATMX T[PYyHTaxX, TO MPOrpamMyeTbCs OOepKaHHSA
nigkMcneHol cymiwi, sika Mictute CaSQOg4, a B pasi KACNUX TPYHTIB - TO BignosigHO crnabo
Ny>XHO, HacnyeHoto CaCOa3 [6].

TexHonoril BupobHuMuTBa OM[ BIiAPI3HATLCSA MO  OpPraHivyHin  PeYyYoBUHI, SKa
BUKOPUCTOBYETLCS SIK OCHOBa Ans1 BUpobHMUTBa Ao6pmB, no Buay obpus (npocta Cymill
abo rpaHynboBaHi fobprBa), Ta No AOMillKaMm, SKi NoNinwWyTb BNacTMBOCTI JOOpUB.
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B akocTi opraHiyHOI peyvyoBMHM BUKOPUCTOBYKOTb TOpP, canponesnb, rgponi3HUN
nirHiH, rHin, nocnig, Teepai NobyToBi BiAX0o4MW, PELKM AepeBMHM Ta onanoro nucts, bype
BYIiNNS, iHLUI.

OgHuM 3 nepwmx opraHo-miHeparnbHUX A06puB, SKUMW novana BUNycKaTu
npomMucrioBsictb, 6ynn Topgo-miHepanbHo-amiayHi gobpusa (TMAL). [loTyBanm ix
TopchonignpuemMmcTea NosibOBUM CNOCOB0oM, 3MiLlyoum Topd 3 MiHepansHUMK aobpmBamu.

3apa3 TopdomiHepanbHi amiayHi gobpuBa BUrOTOBMSAKTH LWAAXOM 00Opo6KM
TOPd’'SIHOT KPULLIKK, sika Ma€e BosoricTb He Binblue 63 %, amiadHolo Bogow, hochopUTHOO
MYKO, cynepdocdaTomM, XMOPUCTUM KamnieM Ta iHWWMK KaninHumu pobpusamu. [ns
BupobHuutea TMAL 6epyTb Topd, KM Mae CTyMiHb PO3KNageHHs He Huxkye 15 % Ta
30MbHICTb He Buwe 25 %. TMAL npomMucnoBoro BUpOOGHULTBA MOBMHHI MaTh BOMONCTb He
Buwe 63 %, 30MbHICTb - He Binbwe 30, MICTUTK PO34YnHHUK a30T, boccop Ta Kanin - 0,5-
0,6 % Ha abconTHO Cyxy pedvoBuHYy. BunyckaloTb MOro 3 TakuM BMICTOM MOXUBHUX
pPeYoBUH, I AitoYOoT pedoBuHU Ha 1 kr: azoty — 6—11; docchopy — 7,5—22; kanito—11—
20; pH cymiwi 6,4—8,1.

BcTaHoBneHi Taki TNy Topo-miHepanbHUX 4o06puB AN CiNbCbLKOro rocnogapcraa:
rymodoc, rymodpocka, TopdoMiHepanbHi (T™MAa), TopdoamiayHi (TAL),
TopchomiHepanbHoamiayHi (TMAL), rymaTn HaTpito Ta aMOHit0.

3apa3s 3'aBnsOTbCA  HOBI  BMAM [OOpMB  Ha OCHOBI  Topddy, Hanpuknag,
TophoMiHepanbHOLEONITOBI rpaHynboBaHi Jobpuea 3 nponoHrytoyoro gieto [7]. Uboro
A0oCcAralTb 3a paxyHOK rpaHyntoBaHHA TOpdO-MiHepPanbHOI CyMilli i BHECEHHA OO cknagy
rpaHyn 4ogaTkoBoro copbeHTy NnpupoaHoro Leonitosoro Tydy. MNepesipka epekTUBHOCTI i
NPOJSIOHIYIOYOT AiT nokasana, WO BHECEHHSA B PYHT rpaHyfnboBaHUX TOpdOMiHEpanbHUX
Ao6pMB B MNOPIBHSHHI 3 CYMILWILWIKO MiHepanbHUX TYKIB NPUBOOUTbL [0 3HWXKEHHS
HEBUPOOHMYMX BTpaT €NEeMEeHTIB MiHepanbHOro XwueneHHs (B 2,4 pasy asoty, 3,3
docopy, 2,6 pasy kanito); o 6inbLl pi3KOro 3HWKeHHs1 BTpaT (2,5 pasy asoTy, 2,8 pasy
Kanito) nNpuBOAUTb BWUKOPUCTaHHS TOpdOMiHepanbHOLEONITOBMX rpaHyn. Lle nossonsie
po3rnsgaTtn rpaHynboBaHi TopgoMiHepanbHoLeoniToBi Jo6pMBa $SIK MPOSIOHroBaHi Ta
BUKOPUCTOBYBATU IX HE TifNbKN B PiK BHECEHHS , ane 1 B HaCTYIHI.

HoBi BuauM opraHo-miHepanbHUX [O06pUB NPOMNOHYOTbL CTBOPHOBATM  LUSISIXOM
yTunizauii  TBepamx nobytosux Bigxoais (TM1B) [6], B SKMX MICTUTbCA BenuKa KifbKiCTb
PEYOBUHN OPraHiYHOro MOXOMKEHHA: Xap4yoBi BigXOAW, 3anuwKuM nanepy, TKaHWHW,
aepeBuHu i T.i. B nepepaxyHKy Ha cyxy peyoBuHY BOHWM MicTsaTb 0,6-0,7 %N; 0,8 % KyO;
0,5-0,6 % P05, oo 7-9 % CaO Ta pisHi mikpoenemeHTn. [Jo uboro HeobxigHO goaaTtu
niaBULLIEEHE HAKOMUYEHHS1 NOBYTOBMX BiAXOAIB POCHAMHHOIO MOXOMKEHHS B NiTHbO-OCIHHIN
nepiog - Ue onane nUCTA Ta NMOAOOBOYEBI Bigxoaw. 3rigHO 3anpornoHOBaHOrO Cnocody
nonepeaHbo BigcenaposaHi TIB HakonnyyoTbCA Yy cheuianbHii EMHOCTI, Ae 3MiLLYHTbCS
3 katanizatopoM. lNpu NpoBeaeHHi "Bofororo" cnantoBaHHS BUOINSAETLCSA NEBHA KiNbKiCTb
Tenmna, YyacTuHa SIKOro BMKOPUCTOBYETBCHA ANSA NOAanbLUIoro nigcywyBaHHA Oobpus, WO
BupobnawTeca. lNMpu ubOMy rMHYTb 30ygHMKM XBOpo6 Ta sanua renbmiHTiB. [pouec
3aBepLlyoTb  HeuTpanisauielo  HagnuMWKIB ~ KaTanisatopa  WASAXOM  BanHyBaHHA
(oedekaTom, BanHAKOM i T.i.) i goAaBaHHAM fiecy abo NeCoBOro CYrfiMHKY, WO MICTUTb
OKpiM KapboHaTiB KanbLilo, BTOPWUHHI KOMNOIAHOOMCMAEPCHI MiHepanu, skKi  MawTb
BNACTUBICTb (DiKCyBaTU HepyxoMi hOpMM BaKKMUX MeTarniB, NepeBoasynm iX y HepyxoMmi
dopmn. OgepxaHa TakuM YNHOM OpraHo-MiHepasibHa CyMmill MICTUTb (B NMepepaxyHKy Ha
cyxy peyoBuHy) 0,6-1,2 % N; 0,8-1,0 % K,0; 0,5-0,9 % P20s; no 20 % CaO, nirHiH Ta
FMIMHUCTI MiHepanu, MikpoenemMeHTn ToLlo.

Cneuianictamu KuiBcbkoro HauUioOHanbHOro arpapHoro yHiBEpPCUTETY
3anponoHoBaHnin  TBepaodasHuiM npouec nepepobkn Oyporo Byrinng Ha opraHo-
MiHepanbHe fobpueo [8]. MNMpouec BkNo4vae TBepaodasHy B3aemogito 6yporo Byrinns 3
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notawem (KoCOs3) nmig yac nigirpiBaHHA 3 HACTYMHOK HeuTpanisauieto NpoayKTiB peakuil
MOHOaMOHINdoccaToM, rpaHynsAuito i BUCYyWyBaHHSA. 3anponoHOBAHO HOBUIWA KOMMMEKC
npoueciB OTPUMaHHA PIgKUX Ta rpaHyfbOBaHUX MiHeparbHUX i OpraHo-MiHepanbHUX
AobpvB Ha OCHOBI rigpocniog 3 3afiyyYeHHSAM MPOMUCNOBUX PELUTOK Ta pPeLlTok
TBapHHULTBA.

Po3pobneHun cnocib ogep>xaHHs opraHo-miHepanbHoro gobpusa LWIsixom o6pobku
NirdiHy cnabkol as3oTHOK KUCMOTOK 3 MoAdanbLlo  HeuTpanisauielo amiakom Ta
KOMNOCTYyBaHHAM 3 TopdoM [9]. [NpoBeaeHi oCnigKeHHs nokasanu BUCOKY e(PeKTUBHICTb
Ta NepcnekTMBHICTb Takoro Jobpuea. OcHoOBOKW ANs BUMPOOHULTBA 3anpoOnoOHOBaHWUX
opraHo-mMiHepanbHUX 0OBpMB € riapOoni3HUIA NIrHiH 9K BaraTOTOHHAaXXHMI BiAXiA, rigponi3Hoi
npomucnoBocTi. OCKiNlbkM B MOMEHT BMXOAY NirHiHYy BiH nNpeacTaBnse cobol CTepunbHUN
NPOAYKT 3 BUCOKOK KUCIOTHICTIO pH 2 - 2,5 Ta HU3bKOK XiMIYHOK aKTUBHICTIO, MOro
NPUPOAHE PO3KMadaHHsA Yy TPYHTI MiKpoopraHiamamn BiabyBaeTbCa AyXe MOBIfIbHO | B
TakoMy BUMMS4i BiH ManoedekTuBHUW. [Mowykn wnaxis Hanbinbw  egekTUBHOro
BUKOPUCTAHHS MirHiHY Yy CiflbCbKOMY rocnogapcTBi BeQyTbCA Yy OEKiNbKOX Hanpamax: OAuH
3 HUX - NPUrOTYBaHHS KOMMOCTIB i3 FTHOEM Ta MOCMIAOM; APYrMn - OOepXXaHHs Ha MOoro
OCHOBI OpraHo-MiHepanbHUX OOpPMB LLNSXOM NodanbLol XiMiYHOT 06POOKM NirHiHY.

MigcTunkoBun rHin, TBepaa dpakuis 6e3 nigcTMNKoBOro pigkoro rHoK Ta NTawMHUN
nocnig paHile BMKOPUCTOBYBanu Ha JOOpMBO y YMcTOMY BUrNsagi, abo y cknagi npocTux
komnocTiB. [1o3n opraHiyHux Jodpue 3a3suydanm ctaHoBunm 30 — 40 T/ra, Ha siki Haknaganu
onTuMarnbHe MiHeparnbHe yaobpeHHs. HuHi Taka TexHosoria € Hu3bKopeHTabesibHOoW Yy
3B'A3Ky 3 BWCOKMMW TpPaAHCMNOPTHMMW BuUTpatamu. Ha 3MmiHy TpaguuinHum cnocobam
BUKOPUCTaHHA 0OOpMB cydacHa arpapHa Hayka notpebye anbTepHaTUBHUX TEXHOJIOrIN,
WO nonsiraloTb Y NOEAHAHHI B OOHIN rpaHysi opraHiyHUX i MiHepanbHUX KOMMOHEHTIB. Ha
UepkawmHi, y ceni YepsoHa Cnoboga Yepkacbkoro panoHy BBIMLLOB OO CKragy Litoumx
3aBog 3AT “Eko-A30T” i3 BMpOOHMUTBA opraHo-miHepanbHux fobpus “apmonis” [10].
Hobpusa “lapmoHis” maimxe Ha 90% cknagarTbCa i3 OpraHiku i 3aCTOCOBYHOTLCA Y
cafiBHMUTBI i rOpOAHUUTBI ANs NiOKUBNEHHS ra3oHIB, AeKOpaTUBHUX pocnunH. [obpueo
«["apMOHisi» BUrOTOBMISIETBCA Ha OCHOBI 3HE3apPaXXeHOro TEPMIYHO BUCYLLEHOIO KYypA4Oro
nocnigy 3 BBeAEHHAM HeOOXiAHWX MiHepanbHWX CKNagoBMX Ta MikpoenemeHTiB. BOHO
MicTUTb as3oT (5%), docdop (5%), kanim (5%). Y npoueci BupoBGHMUTBaA nocChig
3MiLLYETbCS i3 CONOMOK i hoccopo-KanieBo-a3oTHUMM JoMilkamu. Take AobpuBo mae
TpvBany Aito, NOCTYNOBO NiJKUBIIKOE POCANHM NPOTAroMm 60 gHIB NicNA BHECEHHS Y FPYHT.

3anponoHoBaHO NiABULLEHHS copbiliiHMX, IOHOOBMIHHMX | BioreHHNX BNacTUBOCTEN
opraHo-MiHepanbHux Jobpme. HoBMM aHanorom Takmx Jobpume € ToproBa mapka “[obpi
[obpuea”, Wo BMpobNsATLCSA HA NPOMUCIOBIN NiHiT 6ing MNMonTaBcbkol NTaxodabpukn B C.
Craci [OukaHcbkoro paunoHy [MonTtaBcbkoi ob6nacti [11]. TexHonoriyHMi npouec
nepenbavae KOMMOCTYBaHHS HaTMBHOro ©e3niACTUAKOBOro NTaWMHOrO nocnigy Ta
BUrOTOBJIEHHSI TOTOBOI NPOAYKLii — rpaHynaATy, WO MICTUTb NTAWWHUK NOchnig, MiHepanbHi
nobpuea (NPK), copbeHTu i noHoobmiHukn. MNepesaroto “Oobpi Jobpuea” Hag npocTuMmn
OopraHo-MiHepanbHUMKU CYMilLaMK € BKIOYEHHS [0 1X ckrnagy copbeHTiB Ta ioHOOOMIHWKIB,
Wwo 3abes3nevyyoTb [PYHT MiKpoenemMeHTaMmu, CTBOPIOKYM ONTUMalrbHi  YMOBU  AOfS
CTapTOBOro pPOCTY POCHAMH, Ta MalTb NPOSIOHroBaHy Aito. BMicT mikpoenemeHTiB y “[o6pi
Hobpuea” ctaHoBUTL (Mr/kr): mapraHuto — oo 400, migi 20 — 40, kobanbTty 10 — 12, UMHKY
20 — 40 mr/kr. BmicT Baxkknx metanis, 3okpemMa, kagmito y 100 pasiB i cBuHUI0 y 25 pasis
MEHLLE BiJ rPaHMYHO4OMYCTUMUX KOHLIEHTPALiN, NPUAHATHUX ANS opraHiyHnx gobpus.

“‘0obpi OJobpmea” matoTb rpaHynu po3mipom 4-5 MM, BOHM MiUHi i NpuaaTHi ons
Oyab-siKMX CcrnocobiB BHECEHHSI B TPYHT — OCHOBHOrO, fOKanbHOMo, i psgKkoBOro, WO
3abe3nevyeTbCsa CEPIMHOK TEXHIKOK. 3BaXaloun Ha BUCOKMMA BMICT OCHOBHUX €fleMEHTIB
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XMBMNEHHS AN POCAWH ONTMMarbHi 1X O03M 3a PO3KMOHOrO BHECEHHSA nig npocarHi
KynbTypu ctaHosuts 1,0 — 1,5 1/ra, 3epHosux 0,8 — 1,0 1/ra.

Monbosi gocnign, nposeneHi HHL «lHCTUTYT rpyHTO3HaBcTBa i arpoximii YAAH»
nokasanu, LWWO 3a BUKOPUCTaAHHSA oOpraHo-MiHepanbHux «[obpux [obpmB» MOXHa
po3paxoByBaTU Ha OAEP)KaHHS MNPUPOCTIB 3epHa SIMMEHID, HACIHHA COHsIWHUKA, 6ynbb
KapTonsi, KopeHiB LykpoBux bypskie — B mexax 30 - 40%.

Bci 3a3HayeHi TexHornorii BUKOPUCTOBYIOTb B OCHOBHOMY ASisi BUpo6HuutBa OM[
TBEpAy abo BucylleHy pakuito rHo abo nocnigy. NepcnekTMBHUM € BUMKOPUCTaHHS B
SIKOCTi OpraHiyHOI OCHOBM pigkuMx BigxodiB TBapuvHHMUTBA abo nraxiBHuuTtBa. Lle
A03BOSIUTb OAHOYACHO BUPILLMTM NUTaHHS 3axXMUCTy OTOYYHYOro cepefosuula Bif MOro
3abpyaHeHHsA BioreHHNMKM pe4YoBMHaMU, SKi MICTATLCA Y FHOT Ta nocnigi.

OpraHivyHi Ta opraHo-miHepanbHi gobpueBa ,OnTnma” noyano Bupodbnatn TOB
»YKpTexHo®oc” [12]. B 3anexHocTi Big cknagy surotoBnsiote OML ,Ontuma” 4oTMpboX
Mapok: mapka ,CtaHgoapT’ — opraHo-miHepanbHe A0OpMBO i3 BMICTOM MaKpOereMeHTIB
(NPK) — 2.0-2.4-2.0 %; mapka ,3-3-3” — BmicT makpoernemeHTis (NPK) — 3.0-3.0-3.0 %;
Mapka ,5-5-5" — BMmicT makpoenemeHTiB (NPK) — 5.0-5.0-5.0 %; mapka ,10-6-8” — BMmicT
makpoenemeHTiB (NPK) — 10.0-6.0-8.0. Ons BurotosrneHHs OM/[ BWKOPUCTOBYOTLCS
HaCTYMHi KOMMOHEHTWU: CBIKMA OCaj OYUCHUX Cnopynd, CyXui ocaj OYUCHUX Chopya,
OpraHiYHMn HamnoBHKOBAY — HU3UHHUK TOopdd, MiHEepanbHUA KOMMOHEHT (docdorinc abo
neconoaibHnn CyrnvHoK, Meprenb, po3MeneHi Tydu), kanin xrnopmuctum i3 Bmictom KO —
55%, amodpoc i3 BmicToM P05 — 52%, a3ot — 12%, amiayHa cenitpa i3 BMICTOM a30Ty —
34,4%.

AHania HaBefeHMX nNPUKMagiB Mokasye, WO Ha PUHKY BXe 3'aBunuca Ta
NPOLOBXYHTb 3'ABMATUCA HWMBI BUAOM O00PMB, SIKi XapakTepu3ylTbCS 3HAYHO BULLOHD
eEeKTUBHICTIO B MOPIBHAHHI 3 TpaguuinHumun pobpusamu. [pn ubomMy ocobnmeoro
3HayeHHs HabysalwTb pobpuBa nNpPoOsIOHroBaHoOl Ail i3 3agaHUMXM  BAACTUBOCTSAMW i
CTpyKkTypot. [Ana 3abeanedyeHHs pocnvH BiOreHHUMUM enemMeHTaMym MpPOTSAroM BCbOro
BereTauinHoro nepiogy po3poObneHi OCHOBHI MNpUHUMNKM  OpMyBaHHA  cknagy
YHiBEpCanbHUX OpraHo-MiHepanbHUX [O6pUB MPOMOHroBaHoOl Ail, Wo MICTATb Yy
3banaHcoBaHOMy CMiBBIAHOLLEHHI MOXWBHI PEYOBMHU OPraHiyHOro martepiany, NpUPOLHI
MiHepanu Ta 6ionoriyHo akTuBHI cnosnyku [13].

[o nobpus Takoro TMNY MoXHa BigHECTU OpraHo-MiHeparnbHi 4oOpuBa, ogepxaHi Ha
OCHOBI pigKOI OpraHivyHOI peyvyoBUHWU (nocnigy, rHOKW Ta iH.), dKka nponwna nepBUHHe
po3knagaHHsa y 6iora3oBomy peakTtopi. TexHonorii, siki peani3ytoTb BKa3aHUMW nigxig
[14,15], nepepbadvatoTb cnovaTky nogady opraHiyHOI pevyoBUHU Yy Biora3oBuin peakTop, ae
npu 3agaxin Temnepatypi 6e3 4OCTyny KUCHIO BiabyBaeTbCA NEPBUHHE 1T pO3KnNagaHHs g0
OiNblW MNPOCTMX CMNOSYK, sIKi 3pa3y X MiCNs BHECEHHSI B FPYHT MOXYTb CMOXMBATUCS
pocnuHamn. [ligrotoBneHa TakMM YMHOM OpraHidHa CUpOBMHA  3MIlLYETbCA 3
MiHEpanbHMMW  KOMMOHEHTaMuM Yy 3adaHoMy CniBBigHOWEHHI. OpepxaHa cymiw
rPaHyniETLCA B anapaTti 3aBUCNOro Lwapy, 3Bigku ToBapHa (hpakuiss HanpaBnseTbCa Ha
cknapg Ta ¢acyBaHHs 6e3 gogaTtkoBoi 0O6pobKu.

[lo nepeBar BKa3aHOI TEXHOSOriT MOXHa BigHECTN Hacamnepes I THYyYKiCTb:

1) TexHonoria [o3Bonsie BUPOBASATH rpaHynn pisHOro po3mipy;

2) MOXNUBICTb OAEPXaHHSA rpaHys 3 PisHMM BMICTOM MOXMBHUX PEYOBUH 3@ paxyHOK
AofaBaHHA [0 CKragy opraHivyHOl pevyoBUHM MiHEpanbHUX KOMMOHEHTIB Y Pi3HIN KiNbKOCTI
B 3anexHocTi Big noTtpeb.

3) MOXNUBICTb BUKOPUCTAHHA B HAKOCTi MiHeparbHOI PEeYOBWHU MicLEBI NPUPOAHI
MiHepanu;

4) moxnueicTb b6yaiBHMUTBa GesnocepenHbO BiNa TBApUHHULLKMX abo nTaxodepm,
LLIO YHUKA€E HEOOXIAHICTb BUTPaYaHHS KOLUTIB Ha NepeBe3eHHs Ha Janeky BiacTaHb.
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Takox BkasaHa TexHOSoris € eHepro3bepiraryolo, OCKINbKU AM1S CYLWiHHA rpaHyn
BUKOPUCTOBYETLCS Bioras, ogepxaHuim y 6iorasoBomy peakTopi.

[lo TOro X BKaszaHe BMPOOHMUTBO € MNPUPOOOOXOPOHHMM, OCKINIbKM HaBedeHa
TEXHOMOrA He Mae piakMx Ta TBepAuxX BiAXOA4iB, a rasoBi BMKMAWM MPOXoAsTb rnnboke
OYMLLEHHS.

OpepxaHi 3a gaHo TexHorsorielo gobpmBa MoXHa BigHECTM A0 MicueBuxX A06puB:
BOHN BUPOONATLCA 3 MICLEBOI CUPOBUHMU, BKITHOYAKOYM HE TifIbKM OpraHiyHy peyvoBUHY,
ane ” MiHepasibHi KOMMOHEHTW; BOHN He NOTPebyoTb NepeBe3eHHs1 Ha BenuKi BiACTaHi, a
BUKOPUCTOBYIOTLCS Y HABKOSMULLHIX rocnogapctBax, A0 TOro X MalTb BMICT MOXUBHUX
PEeYOBWH Y BiANOBIAHOCTI i3 3aMOBMNEHHSAM arpOHOMIB.

[obprBa MaloTb po3Mip, KUK BigNOBIAAE BMMOraM Cy4acCHOI CinbrOCNTEXHIKW Ans
BHeceHHs [o6puB y rpyHT. BoHM MalwTb nNponoHroBaHy pAito, TO6TO 3anpornoHOBaHI
rpaHynboBaHi opraHo-MiHepanbHi [gOOpuvBa MOBHICTIO BignosigalTb BUMMOram, SKi
BUCYBAOTLCA 4O CyydacHUX JoOpumB.
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