
OT3bIB

O<pIf~IfaJIbHOrO OrrrrOHeHTa EepeHrapTeHa MIfXaIfJIa reOprIfeBIfqa

Ha ,nIfCCepTa~IfOHH)'lO pa60TY rOp60BCKOrO KOHCTaHTIfHa reHHa,nIfeBIfqa

«IloJIyqeHIfe If CBOMCTBaKap6aMIf,nCO,nep)l(aI.IJ:IfX NPK-y,no6peHIfM If3 Pa3JIlflIHbIX

BIf,nOB <pOC<paTHOrOCblpMI», rrpe,nCTaBJIeHHyro Ha COIfCKaHIfe yqeHOM CTerreHIf

KaH,nIf,naTa TeXHIfqeCKIfX HaYK rro Crre~IfaJIbHOCTIf 05.17.01 - TeXHOJIOrml

HeOpraHIfqeCKIfX BeI.IJ:eCTB,If aBTope<pepaT ,nIfccepTa~IfIf

B rrpoIf3Bo,ncTBe MIfHepaJIbHbIX y,no6peHIfM B rrOCJIe,nHIfe ro,nbI B YCJIOBIf~X

,nOCTaTOqHO BbICOKOM KOHKypeH~IfIf Pa3JIlflIHbIX rrpoIf3Bo,nIfTeJIeM KaK y Hac B

CTpaHe, TaK If 3a py6e)l(OM, cepbe3Hoe BHIfMaHIfe y,neJI~eTC~ rrOJIyqeHIfIO

BbICOKOKOH~eHTPIfpOBaHHbIX KOMrrJIeKCHbIX y,no6peHIfM C OrrTIfMaJIbHbIMIf

<pIf3IfqeCKIfMIf If <pIf3IfKO-XIfMIfqeCKIfMIf CBoMCTBaMIf. )l,JI~ rrOJIYqeHIf~ Pa3JIIfqHbIX

BIf,nOB KOMrrJIeKCHbIX NPK-y,no6peHIfM, KOH~eHTPIfpOBaHHbIX rro co,nep)l(aHIfIO

a30Ta, <poc<popa If KaJIIf~, HaIf60JIee rrpOCTbIMIf crroco6aMIf ~B~IOTC~

IfCrrOJIb30BaHIfe B KaqeCTBe o,nHoro If3 KOMrrOHeHTOB MIfHepaJIbHOrO y,no6peH~

HIfTPaTa aMMOH~ lfJIIf Kap6aMIf,na - TBep,nbIX y,no6peHIfM C HaIf60JIee BbICOKHM

co,nep)l(aHIfeM a30Ta.

IlpIfMeHeHIfe HIfTpaTa aMMOHIf~ IfMeeT CYI.IJ:eCTBeHHble He,nOCTaTKIf,

BbI3BaHHble Heo6xo,nIfMOCTbIO YCIfJIeH~ Mep rro rro)l(apo- If B3pbIBo6e30rraCHOCTIf

rrpIf rronyqeHIfIf, xpaHeHIfIf If TpaHcrropTIfpOBKe TaKoro rrpo,nYKTa. I1crroJIb30BaHIfe

Kap6aMIf,na, HarrpOTIfB, rro)l(apo- If B3pbIBo6e30rraCHO, o,nHaKO B 3TOM c.rryqae

rrOJIyqeHHbIM NP- If NPK-rrpo,nYKT 06JIa,naeT Hey,nOBJIeTBOpIfTeJIbHbIMIf

KaqeCTBeHHbIMIf rrOKa3aTeJI~MIf BbICOKOM rIfrpOCKOrrIfqHOCTbIO If

CJIe)l(IfBaeMOCTbIO. B TO )l(e BpeM~ CHIf)l(eHIfe co,nep)l(aH~ Kap6aMIf,na rrYTeM

YBeJIIfqeHIf~ aMMOHIf3a~IfIf <pOC<P0PHOMKIfCJIOTbI ,no MOJIbHOrO OTHOllIeHR~

[NH3]: [H3P04] = 1,7 3a CqeT CHIf)l(eHIf~ co,nep)l(aHIf~ Kap6aMIf,na MO)l(eT

rr03BOJIIfTb rrOBbICIfTb KaqeCTBO rrpo,nYKTa, o,nHaKO CBe,neHIf~ 0 BJIIf~HIfIf MOJIbHOrO
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OTHOlIleHI1~ [NH3]:(H3P04] Ha KaqeCTBO Pa3JIl1qHbIX MapOK NPK-y,n:06peHI1H B

I1MelOlI.J,eHC~ JII1Teparype BeCbMa OrpaHl1qeHbI.

B HaCTO~lI.J,ee BpeM~ 113-3a yqaCTI1BlIlI1XC~ CJIyqaeB B3PbIBOB npl1

06palI.J,eHI111 C aMMl1aQHOH CeJII1TpOH BHI1MaHl1e np0I13BO,n:I1TeJIeH KOMnJIeKCHbIX

y,n:06peHI1H BCe QalI.J,e o6palI.J,aeTC~ K 3aMeHe HI1TpaTa aMMOHI1~ Ha Kap6aMI1,n:. B

nOCJIe,n:Hl1e rO,n:bI p~,n: npe,n:npl1~TI1H, KaK B POCCI1I1, TaK 11 B CTpaHaX 6JII1:>KHerO

3apy6e:>Kb~, OC06eHHO TeX, KOTopble He I1MelOT co6CTBeHHoro np0I13Bo,n:CTBa

HI1TpaTa aMMOHI1~, npO~BJI~IOT I1HTepec K BbmYCKY Kap6aMI1,n:co,n:ep:>KaII.J,I1XNPK-

y,n:06peHI1H. fI03TOMY I1CCJIe,n:OBaHI1~ CBOHCTB 11

Kap6aMI1,n:co,n:ep:>KaII.J,I1X NPK-y,n:06peHI1H ~BJI~IOTC~ nepCneKTI1BHbIMI1 11

aKTYaJIbHbIMI1.

~eJIblO pa60TbI rOp60BCKoro KT. ~BJI~eTC~ I1CCJIe,n:OBaHl1e CBOHCTB 11

pa3pa60TKa TeXHOJIOrl111 ypaBHoBelIleHHbIX MapOK Kap6aMI1,n:co,n:ep:>KaII.J,I1XNPK-

y,n:06peHI1H Ha OCHOBe 3KCTpaKIJ:110HHOH cP0CcP0PHOH KI1CJIOTbI 113 Pa3JII1QHbIX

BI1,n:OBcP0CcPaTHoro Cblpb~.

,[(JI~ ,n:OCTI1:>KeH~ nOCTaBJIeHHOH IJ:eJII1 aBTopOM pelIlaJIl1Cb CJIe,n:yrolI.J,l1e

3a,n:aQI1:

- l'hyqeHl1e CBOHCTB (rl1rpOCKOnI1QHOCTI1, CJIe:>KI1BaeMOCTI1, CTaTI1QeCKOH

npOQHOCTI1) rpaHYJIl1pOBaHHbIX ypaBHoBelIleHHbIX MapOK Kap6aMI1,n:co,n:ep:>KaII.J,I1X

NPK-y,n:06peHI1H B 3aBI1CI1MOCTI1 OT MOJIbHOrO OTHOlIleHI1~ (NH3]:(H3P04] B

I1CXO,n:HOH cPOCcPaTHo-aMMl1aQHOH nYJIbne, nOJIyqeHHoH Ha OCHOBe

3KCTpaKIJ:110HHOH cP0CcP0PHOH KI1CJIOTbI nYTeM CepHOKI1CJIOTHOH nepepa60TKI1

anaTI1TOBOrO KOHIJ:eHTpaTa.

- l'hyqeHl1e peOJIOrl1QeCKI1X CBOHCTB (B~3KOCTI1 11 nJIOTHOCTI1) cP0CcPaTHO-

aMMl1aQHOH rryJIbn Ha OCHOBe 3KCTpaKIJ:110HHOH cP0CcP0PHOH KI1CJIOTbI,

nOJIyqeHHoH B pe3YJIbTaTe CepHOKI1CJIOTHOH nepepa60TKH cP0CcP0PI1TOB KapaTay

(MeCTOpO:>K,n:eHl1eKOKCY), B 3aBI1CI1MOCTI1 OT TeMnepaTypbI 11BJIa:>KHOCTI1.

- l'hYQeHl1e CBOHCTB (rl1rpOCKOnI1QHOCTI1, CJIe:>KI1BaeMOCTI1, CTaTI1QeCKOH

npOQHOCTI1) rpaHYJIMpOBaHHblx ypaBHoBelIleHHbIX MapOK Kap6aMM,n:co,n:ep:>KaII.J,MX

NPK-y,n:06peHMH B 3aBMCMMOCTM OT MOJIbHOrO OTHOlIleHM~ (NH3]:(H3P04] B
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I1CXO,nHOM<pOC<paTHO-aMMl1aLIHOM rrYJIhrre Ha OCHOBe 3KCT})aKIJ,110HHOM<pOC<P0PHOM

KI1CJIOThI, rrOJIyqeHHoM B pe3YJIhTaTe CepHOKI1CJIOTHOM rrepepa60TKl1 <pOC<P0PI1TOB

KapaTay (MeCTOpO:>K,neHl1e KOKCY).

- IhyqeHl1e CBOMCTB (rl1rpOCKOrrI1LIHOCTI1, CJIe:>KI1BaeMOCTI1, CTaTI1LIeCKOM

rrpOLIHOCTI1) rpaHYJIl1pOBaHHhIX ypaBHoBerneHHhIX MapOK Kap6aMI1,nCO,nep:>KamI1X

NPK-y,no6peHI1M C ,n06aBJIeHl1eM MarHI1MCO,nep:>KamI1X 11 6opco,nep:>KamI1X

KOMrrOHeHTOB B 3aBl1Cl1MOCTl1 OT MOJIhHOrO OTHOrneHIDI [NH3]: [H3P04] B

I1CXO,nHOM rrYJIhrre, rrOJIyqeHHoM Ha OCHOBe

3KCTpaKIJ,110HHOM <pOC<P0PHOM KI1CJIOThI rrYTeM CepHOKI1CJIOTHOM rrepepa60TKl1

arraTI1TOBOrO KOHIJ,eHT})aTa.

- Pa3pa60TKa TeXHOJIOrl1LIeCKOM CXeMhI rrOJIyqeHI151 ypaBHoBerneHHhIX

MapOK Kap6aMl1,nco,nep:>KamMX NPK-y,no6peHI1M C I1CrrOJIh30BaHl1eM Pa3JIJ1qHhIX

BI1,nOB <pOC<paTHOrOChlph5l.

HayqHa5I HOBl13Ha pa60ThI 11 rrOJIYLIeHHhIX pe3YJIhTaTOB COCTOI1T B

rrOJIYLIeHl111 60JIhrnOrO 06beMa 3KCrrepl1MeHTarrhHhIX ,naHHhIX rro BJIIDIHHIO

co,nep:>KaHI151 Kap6aMI1,na 11 3HaLIeHH5I MOJIhHOrO OTHorneHIDI [NH3]: [H3P04]

<pOC<paTHo-aMMHaLIHOM rryJIhrrhI Ha rl1rpOCKOrrl1LIHOCTh NPK-y,no6peHHM.

flOKa3aHO, LITO YBeJIHLIeHHe co,nep:>KaHH5I Kap6aMH,na rrpHBo,nHT K YBeJIHLIeHHIO

rl1rpOCKOrrI1LIHOCTH. flpH 113MeHeHHH MOJIhHOrO OTHorneHIDI [NH3]:[H3P04]

rl1rpOCKOrrl1LIHOCTh ,nOCTl1raeT MaKCHMarrhHoro 3HaLIeHIDI

ABTOpOM YCTaHOBJIeHhI oco6eHHOCTH 113MeHeHI151 CBOMCTB

CJIe:>KHBaeMOCTH, rrpOLIHOCTH)

ypaBHoBerneHHhIX MapOK Kap6aMH,nco,nep:>KamHX NPK-y,no6peHHM, rrOJIyqeHHhlx C

HCrrOJIh30BaHl1eM 3<I>K 113Pa3JIHLIHhIX BI1,nOB <poc<paTHoro Chlph5l, B 3aBHCHMOCTl1

OT MOJIhHOrO OTHOrneHH5I [NH3]: [H3P04]. flOKa3aHO, LITO HaHJIyqrnHMH

CBOMCTBaMH 06JIa,na1OT rrpo,nYKThI, rrorryqeHHhle rrpH COOTHOrneHHI1 KOMrrOHeHTOB,

COOTBeTCTByromHX MOJIhHOMY OTHOrneHl11O [NH3]: [H3P04] = 1,7.

YCTaHOBJIeHhI oco6eHHocTH BJIH5IHH5I KOH,nHIJ,HOHHpyromHX ,no6aBoK

MarHH5I H 60pa Ha CBoMcTBa (rHrpocKorrHLIHocTh, CJIe:>KHBaeMOcTh, CTaTHLIeCKa5I
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rrpOl.J:HOCTh) ypaBHOBeWeHHhIX MapOK Kap6aMI1.nCO.nep:>Karn.I1X NPK-y.no6peHI1H B

3aBI1CI1MOCTI1 OT MOJIhHOrO OTHOWeHI1~ [NH3]: [H3P04].

Ha OCHOBaHl111 rrpOBe.neHHhIX I1CCJIe.nOBaHI1H pa3pa60TaHa TeXHOJIOr~

rrOJIYt.IeH~ ypaBHoBeWeHHhIX MapOK Kap6aMI1.nCO.nep:>Karn.I1X NPK-y.no6peHI1H C

I1CrrOJIh30BaHI1eM 3KCTPaKUl10HHOH cP0CcP0PHOH KI1CJIOThI 113 arraTI1TOBOrO

KOHueHTPaTa 11 cP0CcP0PI1TOB KapaTay, rr03BOJI~lOrn.~ rrOJIYl.J:aTh rrpO.nYKT C

XOPOWI1MI1 rrOTPe611TeJIhCKI1MI1 CBOHCTBaMI1. PeKOMeH.nOBaHO I1CrrOJIh30BaHI1e

MarHI1HCO.nep:>Karn.I1X .n06aBOK, crrOC06CTBYlOrn.I1X CHI1:>KeHI1IOrl1rpOCKOrrl1l.J:HOCTI1

11 CJIe:>KI1BaeMOCTI1 .nO 2,3 Pa3, 11 rrpl1MeHeHl1e 6opco.nep:>Karn.l1x .no6aBoK,

crroco6cTByrorn.I1X CHI1:>KeHI1IO CJIe:>KI1BaeMOCTI1 .no 2,6 pa3 11 YBeJII1l.J:eHI1IO

CTaTI1l.J:eCKOHrrp0l.J:HOCTI1rpaHYJI .no 1,3 Pa3.

~l1cCepTaUI10HHa~ pa60Ta COCTOI1T 113 BBe.neHI1~, JII1TepaTypHOrO 0630pa

(rJIaBa 1), 3KCrrepl1MeHTaJIhHOH l.J:aCTI1 (rJIaBa 2), pa3pa60TKe TeXHOJIOrl111

Kap6aMI1.nco.nep:>Karn.l1x NPK-y.no6peHI1H (rJIaBa 3), BhIBO.nOB 11 Crrl1CKa

UI1Tl1pyeMoH JII1TeparyphI 11395 6116JIl1orpacPl1l.J:eCKI1X I1CTOl.J:HI1KOB;06rn.I1H 06'heM

.nI1CCepTaUI1I1 COCTaBJI~eT 182 CTPaHI1UhI.

Bo BBe.neHI1I1 06ocHoBaHa aKTYaJIhHOCTh TeMhI I1CCJIe.nOBaH~, orrpe.neJIeHhI

ero ueJIh 11rro.nJIe:>KaBWl1e peWeHl110 3a.nal.J:l1,oxapaKTepl130BaHhI HaYt.IH~ HOBI13Ha

11rrpaKTI1l.J:eCKa~ 3Hal.J:I1MOCTh.nI1CCepTaUI10HHOH pa60ThI.

B rrepBoH rJIaBe rrpe.ncTaBJIeH JII1TepaTypHhIH 0630p, B KOTOPOM

paCCMaTpI1BaIOTC~ cPI13I1KO-XI1MI1l.J:eCKl1e oco6eHHocTI1 rr0JIYt.IeH~

Kap6aMI1.nco.nep:>Karn.l1x NPK-y.no6peHI1H 11TeXHOJIOrl111 I1X rrOJIYt.IeHI1~. IlpoBe.neH

aHaJII13 COBpeMeHHhIX TeOpeTl1l.J:eCKI1X rrpe.ncTaBJIeHI1H 0 rl1rpocKOrrl1l.J:HOCTI1,

BhI3BaHHOH rrpoueCCaMI1 cop6Ul111 BJIarl1, 11CJIe:>KI1BaeMOCTI1MI1HepaJIhHhIX COJIeH

11 y.no6peHI1H. Ha OCHOBaHl111 aHaJII13a JII1TepaTypHhIX I1CTOl.J:HI1KOB

ccPoPMYJmpOBaHhI OCHOBHhIe 3a.nal.J:11I1CCJIe.nOBaH~.

K CO:>KaJIeHI1IO, aBTop B OCHOBHOM aHaJII1311pOBaJI OTel.J:eCTBeHHhIe

JII1TeparypHhIe I1CTOl.J:HI1KI1,rrpl1Be.neHhI .naHHhIe JII1Wh 0 HeCKOJIhKI1X 3apy6e:>KHhIX

rraTeHTax. B TO :>Ke BpeM~ 3a py6e:>KOM I1CCJIe.noBaHI1IO CBOHCTB KOMrrJIeKCHhIX
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y):(06peHlill, aHaJIli3Y npO~eCCOB, npliBO,lVlmliX K IiX CJIe)J(IiBaeMOCTIi, y):(emleTCH

TaK)J(e ):(OCTaT01.JHO60JIbllIOe BHIiMaHlie.

Bo BTOPOll rJIaBe npe):(CTaBJIeHbI pe3YJIbTaTbI 3KCnepliMeHTaJIbHbIX ):(aHHbIX

rro 1i3yqeHlilO rlirpOCKOnli1.JHOCTIi, CJIe)J(IiBaeMOCTIi Ii CTaTIi1.JeCKOll rrp01.JHOCTIi

rpaHYJI Kap6aMIi):(co):(ep)J(amIiX NPK-y):(06peHlill, rrOJIY1.JeHHbIXC IiCrrOJIb30BaHlieM

3KCTpaK~IiOHHOll <pOC<P0PHOll KIiCJIOTbI (3<1>K) 1i3 arraTIiTOBoro KOH~eHTpaTa Ii

<pOC<P0PIiTOB KapaTay (MeCTopO)J():(eHlie KOKCY), B 3aBliCliMOCTIi OT MOJIbHOrO

OTHOllIeHIiH [NH3]: [H3P04] (MO) <poc<paTHo-aMMlia1.JHOll rrYJIbrrbI Ha rrpliMepe

MapoK 15:15:15, 16:16:161i 17:17:17.

IToKa3aHO, 1.JTOnpli 1i3MeHeHIili MO rlirpocKOnli1.JHOCTb Ii CJIe)J(IiBaeMOCTb

CHa1.JaJIaCHIi)J(aeTCH ):(0 MO = 1,1, 3aTeM B03pacTaeT ):(0 MO = 1,4 Ii ):(aJIee BHOBb

CHIi)J(aeTCH ):(0 MO = 1,7, ):(OCTliraH MIiHIiMaJIbHOrO 3Ha1.JeHIiH. CTaTIi1.JeCKaH

np01.JHOCTb rpaHYJI Bcex IiCCJIe):(OBaHHbIX MapoK rrpHMOJIIiHellHO B03pacTaeT C

YBeJIIi1.JeHlieM MO. TaKIiM 06pa30M, ):(eJIaeTCH BbIBO):(, 1.JTO ):(JIH rrOJIyqeHIiH

rrpo):(YKTa C OrrTIiMaJIbHbIMIi CBOllCTBaMIi He06xo):(IiMO rrOJIY1.JaTb npo):(YKT npli

MO = 1,7.

B ):(liccepTa~1i1i rrpe):(cTaBJIeH rrOJIyqeHHbIll aBTopOM 0611IIiPHbIll

3KcrrepliMeHTaJIbHbIll MaTepliaJI no 1i3Y1.JeHIiIO MeTo):(aMIi peHTreHo<pa30BOrO,

):(1i<p<pepeH~liaJIbHO-TepMIi1.JeCKOro Ii ):(1i<p<pepeH~liaJIbHO-rpaBIiM eTpli1.JeCKOrO

aHaJIli30B <pa30BOrO COCTaBa rrOJIyqeHHblx rrpo):(YKTOB. IToKa3aHO, 1.JTOnpli Bcex

3Ha1.JeHIiSlX MO B COCTaBe npo):(YKTa nplicYTcTBYIOT cJIe):(YlOmlie coe):(IiHeHIiH:

CNH4)2HP04, CNH4,K)H2P04, CNH4,K)2S04, CO(NH2)2·NHtCI Ii KCl. IToKa3aHO,

1.JTO Kap6aMIi):( nOJIHOCTblO rrepeXO):(IiT B CO(NH2)2·NHtCI, TaKIiM 06pa30M,

CMemaH paBHoBeclie KOHBepclill NHtH2P04 Ii CNH4hS04 C KCI B CTOPOHY

np0):(yKToB peaK~IiIi.

ITpe):(cTaBJIeHbI pe3YJIbTaTbI IiCCJIe):(OBaHIiSl BJIIiHHIiH ):(06aBoK

KaycTIi1.JeCKOrO MarHe3liTa Ii 60pHOll KIiCJIOTbI Ha rlirpocKOnli1.JHOCTb,

CJIe)J(IiBaeMOCTb Ii CTaTIi1.JecKYJOnp01.JHOCTb rpaHYJI. IToKa3aHO, 1.JTOrrpliCYTCTBlie

):(06aBKIi MarHIiH CHIi)J(aeT rlirpOCKOrrli1.JHOCTb Ii CJIe)J(IiBaeMocTb, crroc06cTByeT

YBeJIIi1.JeHIiIO CTaTIi1.JeCKOll rrp01.JHOCTIi rpaHYJI. MeTo):(oM peHTreHo<pa30BOrO
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aHamna YCTaHOBJIeHO, LJTO MarHHM: rrpHcyrcTByeT B BH)].e MgNfLtP04·6H20 H

MgKP04·5H20. ~06aBKa 60pHOM: KHCJIOTbI CHH:>KaeT CJIe:>KHBaeMOCTb H

YBeJIHLJHBaeT CTaTHtleCK)'lO rrpOLJHOCTb rpaHYJI, O)].HaKO rrpH 3TOM rrpOHCXO)].HT

3HaLJHTeJIbHOe YBeJIHLJeHHe rnrpOCKOrrHLJHOCTH. MeTO)].OM peHTreHO<pa30BOrO

aHaJIH3a rrOKa3aHO, LJTO 60pHa~ KHCJIOTa He B3aHMo)].eM:CTByeT C KOMrrOHeHTaMH

HCCJIe)].OBaHHbIX y)].06peHHM:, OCTaB~Cb B HCXO)].HOMBH)].e.

TIOMHMO pe3YJIbTaTOB HCCJIe)].OBaH~ CBOM:CTB aBTopOM COCTaBJIeHa

HOMorpaMMa B~3KOCTH H rrJIOTHOCTH KHCJIbIX <poc<paTHo-aMMHaLJHbIX rryJIbrr C MO

= 0,5, rrOJIYLJeHHbIX Ha OCHOBe 3<1>K H3 <pOC<P0PHTOBKapaTay (MeCTOpO:>K)].eHHe

KOKCY) B 3aBHCHMOCTH OT TeMrrepaTypbI H BJIa:>KHOCTH. :Vb rrpe)].cTaBJIeHHOM:

HOMorpaMMbI BH)].HO, LJTO )].JI~ TPaHcrropTHpoBKH H rrepepa60TKH rrpo.lJ.YKTa

He06xo)].HMO yrrapHBaTb TaK)'lO rrYJIbrry )].0 BJIa:>KHOCTH 20-21% Mac., LJTO

COOTBeTcTByeT B~3KOCTH 30-35 cTI3.

TIpe)].cTaBJIeHHbIM: B pa60Te 06UIHPHbIM: 3KcrrepHMeHTaJIbHbIM: MaTepHaJI rro

H3yLJeHHIO BJIH~HH~ Pa3JIHLJHbIX KOH)].HU:HOHHP)'lOllI,HX )].06aBoK Ha CBOM:CTBa

rrOJIyLJaeMbIx y)].06peHHM: HMeeT 60JIbrnylO rrpaKTHLJecK)'lO u:eHHOCTb rrpH BbI60pe

KOHKpeTHoro COCTaBa y)].06peHHM:.

B TpeTbeM: rJIaBe orrHcaHbI TeXHOJIOrHLJeCKHe crroc06bI rrOJIyLJeH~

Kap6aMH)].co)].ep:>KallI,HX NPK-y)].06peHHM: C HCrrOJIb30BaHHeM 3<1>K H3

arraTHTOBoro KOHu:eHTPaTa H <pOC<P0PHTOBKapaTay. CxeMa C HCrrOJIb30BaHHeM

3<1>K H3 arraTHTOBoro KOHu:eHTPaTa BKJIIOLJaeT B ce6~ BBe)].eHHe )].06aBKH

MarHe3HTa HJIH 60pHOM: KHCJIOTbI B 3<1>K, aMMOHH3aU:HIO KHCJIOTbI )].0 MO = 1,6-

1,7, rpaHYJIHpOBaHHe B aMMoHH3aTope-rpaHYJI~TOpe, cYllIKe B CYllIHJIbHOM

6apa6aHe, pacceB H OMaCJIHBaHHe rOTOBoro rrpo.n.yKTa. CxeMa TaK:>KeBKJIIOLJaeTB

ce6~ peU:HpKyJI~U:HIO HeKOH)].HU:HOHHoro rrp0)].YKTa H LJaCTH rOTOBoro rrpo.n.yKTa B

BH)].e peTypa Ha CTa)].HIO rpaHYJIHpOBaHH~ H OT)].eJIeHHe a6cop6U:HH.

TIpe)].ycMaTPHBaeTC~ rro)].aLJa Kap6aMH)].a LJepe3 perypHbIM: U:HKJI B

rpaHYJIHpOBaHHoM BH)].e HJIH rrOCJIe rrpe)].BapHTeJIbHOrO )].p06JIeHH~ HJIH B BH)].e

rrJIaBa B aMMoHH3aTop-rpaHYJI~Top.
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CxeMa C I1CrrOJIb30BaHI1eM 3<I>K 113 <pOC<P0PI1TOB KapaTay B OCHOBHOM

I1MeeT l1)J:eHTl1qHOe TeXHOJIOrl1qeCKOe O<pOpMJIeHl1e 11 OTJIl1qaeTC~ TOJIbKO Y3JIOM

rrpl1rOTOBJIeHI1~ KI1CJIOH rrYJIbrrbI C MO = 0,5 11 HaJIl1ql1eM BbIIlapHOrO arrrrapaTa

)J:JI~ee yrrapI1BaHI1~.

B pa60Te rrpe)J:CTaBJIeHbI pe3YJIbTaTbI OrrbITHO-rrpOMbIIIIJIeHHbIX I1CrrbITaHI1H

rro rrOJIyqeH111O MapKI1 16:16:16, rrpoBe)J:eHHble Ha OAO «AMM0<p0c» (r.

qeperroBeu). Pe3YJIbTaTbI orrbITHo-rrpOMbIlIIJIeHHbIX I1CrrbITaHI1H rrOKa3aJIl1

B03MO)l(HOCTb Kap6aMI1)J:CO)J:ep)l(aI.IJ:l1x NPK-y)J:06peHI1H C

y)J:OBJIeTBOpI1TeJIbHbIMI1 rrOKa3aTeJI~MI1 KaqeCTBa rrp0)J:YKTa.

Jll1qHbIH BKJIa)J: aBTopa 3aKJIlOqaeTC~ B rrOCTaHOBKe COBMeCTHO C HayqHbIM

PYKOBO)J:I1TeJIeM ueJII1 113a)J:aql1 I1CCJIe)J:OBaHI1~,rrpoBe)J:eHI1~ 3KCrrepl1MeHTaJIbHbIX

I1CCJIe)J:oBaHI1H:, o6pa6oTKe 11 o6cY)l()J:eHI1I1 rrOJIyqeHHbIX 3KCrrepl1MeHTaJIbHbIX

)J:aHHbIX, rrpoBe)J:eHl1e ycrrelIIHblx rrOJIyrrpoMbIlIIJIeHHbIX I1CrrbITaHI1H, Harrl1CaHl111

HayqHblx cTaTeH 113MBOK Ha rraTeHTbI.

OueHKa )J:ocToBepHOCTI1 pe3YJIbTaTOB pa60TbI BbI~BI1JIa, QTO OHI1 rrOJIyqeHbI

Ha cepTI1<pI1Ul1poBaHHoM o6opY)J:oBaHI1I1 C rrpl1MeHeHl1eM cOBpeMeHHbIX <p113I1KO-

XI1MI1QeCKI1X MeTO)J:OB I1CCJIe)J:OBaHI1~. )J.ocToBepHocTb pe3YJIbTaTOB 11 HayqHa~

06ocHoBaHHocTb BbIBO)J:OB o6eCrreQeHa TaK)I(e COrJIaCOBaHHOCTblO OT)J:eJIbHbIX

pe3YJIbTaTOB C )J:aHHbIMI1 I1MelOI.IJ:I1MI1C~ B JII1TepaType 11 CXO)J:I1MOCTblO

pe3YJIbTaTOB, rronyqeHHbIX Pa3JI~HbIMI1 MeTO)J:aMl1, arrpo6aUl1eH Ha HayqHblx

KOH<pepeHUI1~X pa3JI~HOrO ypOBH~.

PYKorrl1cb )J:l1ccepTaUI1I1 Harrl1CaHa rpaMoTHbIM JII1TepaTypHbIM ~3bIKOM,

pe3YJIbTaTbI 3KCrrepl1MeHTOB y6e)J:I1TeJIbHO 11 apryMeHTl1pOBaHO o6cY)l()J:eHbI C

rrpl1BJIeQeHl1eM JII1TepaTypHblx I1CTOQHI1KOB.

ABTope<pepaT )J:l1ccepTaUI1I1 11 rry6JII1KaUI1I1, B T.Q. B )l(YP HaJIax,

peKoMeH)J:oBaHHbIx BAK, rrpaBI1JIbHO 11B )J:ocTaTOQHOH CTerreHI1 rrOJIHO OTBeQalOT

CO)J:ep)l(aH 1110)J:11ccepTaUI1I1.

Pe3YJIbTaTbI I1CCJIe)J:oBaHI1H: )J:aHHoH pa60TbI MO)l(HO peKoMeH)J:oBaTb )J:JI~

I1CrrOJIb30BaHI1~ cTY)J:eHTaM, aCrrl1paHTaM 11HaYQHbIM pa60THI1KaM BY30B 11I-ll1l1,

crreUl1aJII13I1PYIOI.IJ:I1MC~ Ha I1CCJIe)J:OBaHI1~XB 06JIaCTI1 TeXHOJIOrl111 MI1HepaJIbHbIX
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Y)l,06peHHM, a TaIOKe rrpOMbIllmeHHbIM

qeperrOBeu», 000 «naJIaKOBCKHe

«CYMbIXHMrrpOM», OAO «rOMellbCKHM

rrpe)l,IlpIDITIDIM: OAO «<I>ocArpo-

MHHepaJIbHble Y)l,06peHHH», ITAT

XHM~eCKHM 3aBO)l,» H )l,pyrHM

rrpe)l,rrpHHTHHM,rrpOH3BO)l,HIUHM)l,aHHbIMBH)l,rrp0)l.yKTa.

3aMeqaHHHrro )l,HCCepTaUHOHHOMpa60Te:

1. BbIBO)l, aBTopa 06 3KCTpeMaJIbHOMxapaKTepe 3aBHCHMOCTHcTaUHoHapHoM

rHrpocKorr~ecKoM TOqKHh OTMO (MollbHoro OTHOllIeHHH[NH]]: [H]P04J
rrpH MHHHMaJIbHOM3HalfeHHH, cooTBeTcTBYlOIUeM MO = 1,4, Ha MOM

B3rllH)l" He HMeeT y6e)l,HTellbHoro rrO)l,TBep)l()l,eHIDIHa rrpe)l,CTaBlleHHbIXB

)l,HCCepTaUHHpHcYHKax 2.1-2.20 .

2. B )l,HCCepTaUHHcO)l,ep)l(aTCHllHllib orpaHHqeHHble )l,aHHble 0 BllHHHHH

Pa3llHqHbIX HOpM HcrrOllb30BaHIDI MarHe3HTa H 60pHOM KHCllOTbI Ha

Clle)l(HBaeMOCTb

Kap6aMH)l,CO)l,ep)l(aIUHXNPK -y)l,06peHHM.

3. Ha peHTreHorpaMMe 06pa3ua 16:16:16+0,25(B) rrpH MO = 1,7 OCHOBHble

)l,H<ppaKUHoHHble llHHHH, xapaKTepHble )l,llH H]BO], rrepeceKalOTcH C

OCHOBHbIMH)l,H<ppaKUHoHHbIMHllHHHHMH)l,pyrHx COe)l,HHeHHM,BXO)l,HIUHXB

COCTaBrrp0)l,YKTa. 3TO He rr03BOllHeT0)l,H03HaQHOYTBep)l()l,aTb,QTOH]BO]

He B3aHMO)l,eMcTByeTCKOMrrOHeHTaMHy)l,06peHHM.

4. I1cclle)l,oBaHHe Clle)l(HBaeMOCTH )l,llH MapoK 16: 16: 16 H 17: 17: 17,

rrollyqeHHblx C HcrrOllb30BaHHeM 3<I>K H3 arraTHTOBoro KOHueHTPaTa, H

MapOK 15:15:15 H 16:16:16, rrollyqeHHblx C HcrrOllb30BaHHeM 3<I>K H3

<pOC<P0PHTOBKapaTay, BbIl10llHeHbI rrpH Pa3llHQHbIX YCllOBHHX(B rrepBoM

cllyqae - rrpH HarpY3Ke 16 Kr/cM
2

H 3Kcrr03HUHH 4 If, BO BTOPOM-

COOTBeTCTBeHHOrrpH 28 Kr/cM
2

H 6 Q), QTO He rr03BOllHeT corrOCTaBHTb

Me)l()l,yC060M rrollyqeHHbIe pe3YllbTaTbI.

5. OTCYTcTByeT OT)l,ellbHbIM crrHCOK cOKpaIUeHHM C pacllIH<ppoBKOM HX

3HaQeHHM,KOTopbleHcrrOllb3yroTCHB TeKCTe)l,HCCepTaUHH.

OTMeQeHHble He)l,OCTaTKHHe MOryT rrOBllHHTbHa 06ru:yro rrOllO)l(HTellbHyro

oueHKY )l,HCCepTaUHH, rrpe)l,CTaBllHlOIUyro C060M 3aKOHQeHHOe HaYlfHoe
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I1CCJIe,nOBaHI-fe, XapaKTepI13yroI..U:eeC~ HaY~:lHOM HOBI13HOM 11 11MelOI..U:ee

rrpaKTWIeCKYIO u:eHHOCTb.

,[(I1CCepTaU:l1~rOp60BCKOrO KOHCTaHTI1Ha reHHa,nl1eBMtIa «IloJIyqeHl1e 11

CBOMCTBa Kap6aMI1,nCO,nep)f(aI..U:MXNPK-y,no6peHI1M 113 Pa3JIl1qHbIX BI1,nOB

epocepaTHoro CblPb~» rrpe,nCTaBJI~eT C060M 3aBeprneHHyro

KBaJIl1ep11KaU:110HHyropa60TY, rrOJIHOCTblOCOOTBeTCTByroI..U:eMTpe6oBaH~M rr. 9

«IloJIo)f(eH~ 0 rrop~,nKe rrpl1cY)f(,neHI1~ yqeHblx CTerreHeM» (YTBep)f(,neHo

IlocTaHoBJIeHl1eM IlpaBI1TeJIbCTBa POCCI1MCKOM<1>e,nepaU:1111OT24.09.20 13 .M~842).

B HeM Ha OCHOBaHl111BbIIlOJIHeHHbIX aBTopoM I1CCJIe,nOBaHI1M113JIO)f(eHbIHayqHo-

TeXHl1qeCKl1e06ocHoBaH~ rrOJIyqeHI1~ Kap6aMH,nco,nep)f(aI..U:I1XNPK-y,no6peHI1M C

I1CrrOJIb30BaHI1eMPa3JIl1qHbIX BI1,nOBepocepaTHoro CblPb~, cOBoKyrrHocTb KOTOPbIX

MO)f(HO KBaJIl1epl1U:l1pOBaTb KaK ,noCTI1)f(eHl1e B 06JIaCTI1 TeXHOJIOrl111

HeOpraHI1QeCKI1X BeI..U:eCTB(rr. 1 «IlP0I13Bo,ncTBeHHble rrpou:eccbI rro.rryqeH~

HeOpraHI1QeCKI1X rrpo,nYKTOB: COJII1, KI1CJIOTbI 11 I..U:eJIOQI1,MI1HepaJIbHble

y ,no6peHI1~, 1130TorrbI BbICOKOQI1CTble HeOpraHI1QeCKl1e rrpo .n:yKTbI,

KaTaJI113aTOpbI, cop6eHTbI, HeOpraHI1QeCKI1e rrperrapaTbI» rracrropTa

crreU:l1aJIbHOCTeM05.17.01 - TeXHOJIOrl1~ HeOpraHI1QeCKI1XBeI..U:eCTB).

ABTOP pa6oTbI, rOp60BCKI1M KOHCTaHTI1H reHHa,nl1eBI1Q, HeCOMHeHHO

3aCJIY)f(I1BaeTrrpl1cY)f(,neHI1~ YQeHOM CTerreHI1 KaH,nI1,naTaTeXHI1QeCKI1XHaYK rro

crreU:l1aJIbHOCTI105.17.01 - TeXHOJIOrl1~ HeOpraHI1QeCKI1XBeI..U:eCTB.

3aBe.n:yIOI..U:I1MKaepe,npoMIOHECKO «TeXHI1Ka

3KOJIOrl1QeCKI1QI1CTbIXrrp0I13Bo,nCTB»<1>rEOY BIlO

«MOCKOBCKI1Mrocy,napcTBeHHbIM Marnl1HocrpOI1TeJIbHbIM

YHI1BepCI1TeT(MAMl1)>>,

K. X. H., rrpoepeccop M.r. EepeHrapTeH

~ .11. KomYHoB

0/7. '0 ,-t'V

Ilo,nrrl1Cb MT. EepeHrapTeHa 3aBep~1O

rJIaBHbIM yqeHbIM ceKpeTapb, rrpoepe op


