
OT3bIB

oqmUHaJIbHOrO OnnOHeHTa 0 )lHCCepTaUHOHHOH pa60Te

rOp60BCKOrO KOHCTaHTHHa reHHa)ll1eBYlt.Ia «lloJlYt.IeHl1e 11CBOHCTBa

Kap6aMYI)lCO)lep)l(amI1X NPK-Y)l06peHI1M 113Pa3JlI1t.IHbIX BI1)lOB crOCcraTHOrO

CblPb5l», npe)lCTaBJleHHOH Ha COI1CKaHHe Yt.IeHOH CTeneHI1 KaH)lH)laTa TeXHI1t.IeCKYlX

HaYK no CneUYlaJIbHOCTYI 05.17.01 - TeXHOJlOrl151 HeOpraHYlt.IeCKI1X BemeCTB

1. AKTyaJIbHOCTb pa60Tbi

HaYl60Jlee Yl3BeCTHbIMYI cnoc06aMYI nOJlYt.IeHYl5I KOHueHTpYipOBaHHblx

KOMnJleKCHblX a30THO-<pOCq)oPHO-KaJlYlHHbIX Y)l06peHYIM 51BJl5leTC5IYlCnOJlb30BaHI1e

B Kat.IeCTBe a30THOrO KOMnOHeHTa aMMYlat.IHOM CeJlYlTpbI YlJlYl Kap6aMYI)la.

OCHOBHbIM He)lOCTaTKOM npYl pa60Te C aMMYlat.IHOM CeJlI1TpOM 51BJl5leTC5I ee

nO)l(apo- YI B3pbIBoonacHocTb. Kap6aMYI)l, HanpOTYlB, nO)l(apo- YI

B3pbIB06e30naceH, HO nOJlYl.feHHble Ha ero OCHOBe Y)l06peHYl5I 06Jla)la1OT nJlOXI1MYI

<pYl3Y1KO-XHMHt.IeCKYIMYIYI MeXaHYlt.IeCKYIMYI CBoHCTBaMYI. CO)lep)l(aHHe Kap6aMYI.na B

np0)lYKTe MO)l(HO MYlHYlMYl3Y1pOBaTb 3a Ct.IeT YBeJlYll.feHYl5I MOJlbHOrO OTHOilleHYl5I

(NH3J : (H3P04J B <poc<paTHo-aMMYlat.IHOH nYJlbne, nOJlYt.IeHHOH npYl

HeHTpaJIYl3aUYlH <pOC<P0PHOH KYlCJlOTbI aMMYIaKOM. O)lHaKO, B JlYlTepaType

HMeIOTC5I BeCbMa OrpaHYlt.IeHHble CBe)leHH5I 0 BJlYl5lHI1H MOJlbHOrO OTHOilleHYl5I

(NH3J:(H3P04J Ha Kat.IeCTBO KOMnJleKCHblX NPK- Y)l06peHYlH. 1l03ToMY

YlCCJle)lOBaHYl5I B 06JlaCTYI TeXHOJlOrHH H CBOMCTB Kap6aMH)lCO)lep)l(amHX NPK-

Y)l06peHI1M 51BJl5lIOTC5InepcneKTHBHbIMH H aKTYaJlbHbIMYI.

2. II,eJIb pa60Tbi

I1cCJle)lOBaHHe CBOMCTB H pa3pa60TKa TeXHOJlOrHYI ypaBHoBeIlleHHblx MapoK

Kap6aMI1)lCO)lep)l(amHX NPK-Y)l06peHHH Ha OCHOBe 3KCTpaKUYlOHHOH crOC<P0pHOH

KYlCJlOTbI H3 Pa3JlI1t.IHbIX BH)lOB <poccraTHoro Cblpb5l.

,L(Jl51 )lOCTH)I(eHH5I nOCTaBJleHHOH ueJlH aBTopoM peIllaJlHCb CJle)lYIOllI.Yle

3a)lat.IYI:



Jt13YLfeHJ1e CBOHCTB (rJ1rpOCKOnJ1LfHOCTJ1, CJ1e)l(J1BaeMOCTJ1, CTaTJ1LfeCKOH

npOLfHOCTJ1) rpaHYJ1J1pOBaHHbIX ypaBHoBeWeHHbIX MapOK Kap6aMJ1,UCO,Uep)l(aw,J1X

NPK-y,Uo6peHJ1M B 3aBJ1CJ1MOCTJ1 OT MOJ1bHOrO OTHOWeHJ151 [NH3]:[H3P04] B

J1CXO,UHOM cPOCcPaTHO-aMMJ1alfHOM nYJ1hne, nOJ1YlfeHHOM Ha OCHOBe

3KCTpaKUJ10HHOM cP0CcP0PHOM KJ1CJ10TbI nYTeM CepHOKJ1CJ10THOM nepepa60TKJ1

anaTJ1TOBOrO KOHueHTpaTa.

JthYl.leHJ1e pe0J10rJ1l.1eCKJ1X CBOMCTB (B513KOCTJ1 J1 nJ10THOCTJ1) cPOCcPaTHO-

aMMJ1al.lHOM nYJ1hnhI Ha OCHOBe 3KCTpaKUJ10HHOM cP0CcP0PHOM KI1CJIOThI,

nOJ1YQeHHOM B pe3YJ1hTaTe CepHOKI1CJ10THOM nepepa60TKl1 cP0CcP0PI1TOB KapaTay

(MeCTOpO)l(,UeHl1e KOKCY), B 3aBl1Cl1MOCTl1 OT TeMrrepaTyphI 11BJ1a)l(HOCTI1.

Jt:I3YlfeHl1e CBOMCTB (rl1rpOCKOrrl1l.1HOCTI1, CJ1e)l(I1BaeMOCTI1, CTaTl1l.1eCKOM

rrpOlfHOCTI1) rpaHYJ1l1pOBaHHhIX ypaBHoBeWeHHhIX MapOK Kap6aMI1,UCO,Uep)l(aw,I1X

NPK-y,Uo6peHI1M B 3aBl1Cl1MOCTl1 OT MOJ1hHOrO OTHOWeHI151 [NH3]:[H3P04] B

I1CXO,UHOMcPOCcPaTHO-aMMl1al.lHOM rrYJ1hrre Ha OCHOBe 3KCTPaKUl10HHOM cP0CcP0PHOH

KI1CJ10ThI, nOJ1YQeHHOM B pe3YJ1hTaTe CepHOKI1CJ10THOM rrepepa60TKl1 cP0CcP0PI1TOB

KapaTay (MeCTOpO)l(,UeHl1e KOKCY).

I-hYlfeHl1e CBOMCTB (rl1rpOCKOrrl1l.1HOCTI1, CJ1e)l(I1BaeMOCTI1, CTaTI1QeCKOH

np0l.lHOCTI1) rpaHYJIl1pOBaHHhIX ypaBHoBeWeHHhIX MapOK Kap6aMI1,UCO,Uep)l(aw,I1X

NPK-y,Uo6peHI1M C ,U06aBJ1eHl1eM MarHI1MCO,Uep)l(aw,I1X 11 6opco,Uep)l(allI,l1x

KOMnOHeHTOB B 3aBl1Cl1MOCTl1 OT MOJ1hHOrO OTHOWeHI151 [NH3]:[H3P04] B

I1CXO,UHOM cPOCcPaTHO-aMMl1aQHOM rrYJ1hne, rrOJ1YQeHHOM Ha OCHOBe

3KCTpaKUl10HHOM cP0CcP0PHOM KI1CJ10ThI rrYTeM CepHOKI1CJ10THOM rrepepa60TKl1

arraTI1TOBOrO KOHueHTpaTa.

PaJpa60TKa TeXH0J10rl1lfeCKOM CXeMhI rr0J1YQeHI151 ypaBHoBeWeHHhIX MapOK

Kap6aMI1,UCO,Uep)l(allI,I1X NPK-y,Uo6peHI1M C I1Cn0J1h30BaHl1eM PaJJ1l1l.1HhIX BI1,UOB

cP0CcPaTHOrO CbIph51.

3. Hay'·mas! HOBH3Ha pa60Thi H nOJly •.•eHHhlx pe3YJlhTaTOB

DOJ1YlfeH 60J1hIllOH 06'heM 3KCnepl1MeHTaJIbHbIX ,UaHHhIX no BJ1I151HI1JO
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CO)lep:>KaHI151 Kap6aMI1)la 11 Sel1l1411HhI M011hHOrO OTHOWeHI151 [NH3J: [H3P04J

clwcepaTHo-aMMl1a4HoH nY11hnhI Ha rl1rpOCKOnl14HOCTh NPK-Y)lo6peHI1H.

TIoK33aHo, 4TO YBel1l14eHI1e CO)lep:>KaHI151 Kap6aMI1)la B np0)lYKTe npI1BO)lI1T K

YBel1l1lfeHI1J{) rl1rpOCKOnI14HOCTI1. TIp 11 113MeHeHI111 M011hHOrO OTHOllleHI151

[NH3J :[H3P04J rl1rpOCKOnl14HOCTh )lOCTl1raeT Hal16011hlllerO 3HalfeHI151 npl1

[NH3J:[H3P04J = 1,4.

Y CTaHOB11eHhI oco6eHHocTI1 113MeHeHI151 CBOHCTB (rl1rpOCKOnI14HOCTI1,

C11e:>KI1BaeMOCTI1, CTaTI14eCKOH rrp04HOCTI1) ypaBHoBellleHHhIx MapoK

Kap6aMI1)lCO)lep:>Kaml1x NPK-Y)lo6peHI1H, rro11Y4eHHhlx C I1Crr011h30BaHl1eM 3<f>K

113 P3311114HhIX BI1)lOB epOCepaTHOrO ChIph5I, B 3aBI1CI1MOCTl1 OT M011hHOrO

OTHOllleHI151 [NH3J: [H3P04]. TIoK33aHo, 4TO Hal111Y4111I1MI1CBOHCTBaMI1 0611a,lJ,aJ{)T

rrp0)lYKThI, rro11yqeHHhIe rrpl1 COOTHOllleHl111 KOMrrOHeHTOB, COOTBeTCTBYJ{)meMY

[NH3J:[H3P04J = 1,7.

YCTaHOB11eHhI oco6eHHocTI1 B111151H1151 KOH,lJ,I1UI10Hl1pYJ{)ml1x ,lJ,06aBOK

MarHI151 11 60pa Ha CBOHCTBa (rl1rpOCKOrrI14HOCTh, C11e:>KI1BaeMOCTh,CTaTI1QeCKa5I

rrpo4HocTh) ypaBHoBerneHHhIx MapoK Kap6aMI1,lJ,CO,lJ,ep:>Kaml1x NPK-y,lJ,06peHI1H B

3aBI1CI1MOCTI1 OT M011hHoro OTHOrneHI151 [NH3J: [H3P04J.

4. npaKTUqeCKaSl 3HaQUMOCTh pa60Thi

P33pa6oTaHa TeXH0110rl15I rro11Y4eHI151 ypaBHoBellleHHhIx MapoK

Kap6aMI1,lJ,CO,lJ,ep:>Kaml1x NPK-y,lJ,06peHI1H C I1crr011h30BaHl1eM 3KCTpaKUI10HHOH

cP0CepOpHOH KI1C110ThI 113 P3311114HhIX BI1,lJ,OBcP0CcPaTHOrO ChIph51 C rr011Y4eHl1eM

rrp0,lJ,YKTa C XOPOllll1MI1 rroTpe6l1Te11hCKI1MI1 CBOHCTBaMI1. PeKOMeH,lJ,OBaHO

I1Crr011h30BaHl1e MarHI1HCO,lJ,ep:>KamI1X 116opco,lJ,ep:>KamI1X )106aBOK.

5. 06maSl xapaKTepUCTUKa ~uCCepTau.uoHHoii pa60Thi

JJ:I1CCepTaUI15I oepopM11eHa Tpa)lI1UI10HHhIM crroco6oM 11 COCTOI1T 113

BBe)leHI151, 11I1TepaTypHOrO 0630pa (r11aBa 1), 3KCnepl1MeHTaJ1hHOH 4aCTI1 (r11aBa 2),

p33pa6oTKe TeXH0110rI1H Kap6aMI1,lJ,CO)lep:>Kaml1x NPK-Y,lJ,06peHI1H (r11aBa 3),
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BbIBO)J.OB 11Cnl1CKa I1CnOJlb3yeMoH JlI1TepaTypbI.

80 BBe)J.eHI1I1 060cHoBaHbI aKTYaJlbHOCTb TeMbI, CcP0PMYJll1pOBaHbI u.eJlI1 11

3a)J.aLII1 I1CCJle)J.oBaHI1H.

B rJlaBe 1 npe)J.cTaBJleH JlI1TepaTypHbIH 0630p, B KOTOPOM npe)J.cTaBJleHbI

cPI13I1KO-XI1Ml1qeCKl1e 3aKoHoMepHOCTI1 nOJlyqeHI151 Kap6aMI1)J.co)J.ep:>Kaml1x

Y)J.06peHI1H 11 TeXHOJlOrl111 I1X nOJlyqeHI151. TIpe)].cTaBJleHbI 06W:l1e TeOpeTl1qeCKl1e

npe)J.cTaBJleHI151 0 rl1rpOCKOnl1qHOCTI1 11 CJle:>KI1BaeMOCTI1 MI1HepaJlbHbIX COJleH 11

y)].06peHI1H.

B rJlaBe 2 npe)J.cTaBJleHbI pe3YJlbTaTbI 3KCnepl1MeHTaJlbHbIX )].aHHbIX no

113yqeHI11O rl1rpocKOnI1QHOCTI1, CJle:>KI1BaeMOCTI111CTaTI1QeCKOH npOQHOCTI1 rpaHYJl

Kap6aMI1)].co)J.ep:>KamI1X NPK-y)J.06peHI1H, nOJlYQeHHbIX C I1CnOJlb30BaHI1eM

3KcTpaKu.110HHOH cP0CcP0PHOH KI1C110TbI (3<I>K) 113 anaTI1TOBOrO KOHu.eHTpaTa 11

cP0CcP0PI1TOB KapaTay (MeCTOpO:>K)J.eHl1e KOKCY), B 3aBI1CI1MOCTI1 OT MOJlbHOrO

OTHOllIeHI151 [NH3J : [H3P04J (MO) cPOCcPaTHo-aMMl1aQHOH nYJlbnbI )].1151MapoK

15:15:15,16:16:16 H 17:17:17.

TIoKa3aHO, QTO npH H3MeHeHI1H MO rl1rpocKOnHQHOCTb H C11e:>KHBaeMOCTb

CHaQaJla CHH:>KaeTC5I)].0 MO = 1,1, 3aTeM B03pacTaeT )].0 MO = 1,4 11 )J.aJlee BHOBb

CHH:>KaeTC5I )].0 MO = 1,7, )].OCTl1ra51 MI1HHMaJlbHOrO 3HaQeHH5I. CTaTHQeCKa51

npOQHOCTb rpaHYJl Bcex I1CCJle)J.OBaHHbIX MapoK np5lM011HHeHHo B03pacTaeT C

YBe11I1QeHHeM MO. TaKHM 06pa30M, )].eJlaeTC5I BbIBO)J., QTO nOJlYQeHHe np0)J.YKTa C

OnTI1MaJlbHbIMI1 CBOHCTBaMI1 He06xo)J.HMO ocymeCTBJl5lTb npl1 MO = 1,7.

MeTo)].aMH peHTreHorpacPHQeCKOrO H )].epHBaTorpacPHQeCKOrO aHallH3a

HCC11e)].OBaH cPa30BbIH COCTaB nOJlYQeHHbIX np0)].YKTOB. Y CTaHOBJleHO, QTO npH

Bcex 3HaQeHI151X MO B COCTaBe np0)J.YKTa npHcYTcTBYlOT (NH4)2HP04,

(NH4,K)H2P04, (NH4,K)2S04, CO(NH2)2·NH4C1 11 KCl. TIoKa3aHO, QTO Kap6aMI1)].

n011HOCTblO nepexo)J.HT B CO(NH2)2·NH4Cl H CMemaeT paBHoBecHe KOHBepcRH

(NH4)2S0411 NH4H2P04 C KCl B CTOPOHY 06pa30BaHI151 NH4Cl.

TIpe)J.cTaBJleHHble B )J.HccepTau.HH pe3YJlbTaTbI I1CCJle)].OBaHH5I BJlH5IHI151

)J.06aBoK KaycTI1QeCKOrO MarHe311Ta 11 60pHOH KHC110TbI Ha rl1rpOCKOnI1QHOCTb,
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CJIe)l(HBaeMOCTb H CTaTHt-IeCKYI{) np0Y:HOCTb rpaHYJI YCTaHOBHJIH, Y:TO ,L{06aBKa

MarHH5I CHH)l(aeT rHrpOCKOnHt-IHOCTb H CJIe)l(HBaeMOCTb, cnOco6cTByeT

YBeJIHqeHHI{) CTaTHt-leCKOH np0Y:HOCTH rpaHYJI. MeTO,L{OM peHTreHorpaq)Hy:eCKOrO

aHaJIH3a YCTaHOBJIeHO npHCYTCTBHe MarHH5I B BH,L{e MgNH4P0406H20 H

MgKP0405H20. ,a06aBKa 60pHOH KHCJIOTbI CHH)l(aeT CJIe)l(HBaeMOCTb H

YBeJIHqHBaeT CTaTHqeCKYI{) npOqHOCTb rpaHYJI, O,L{HaKO, npH 3TOM rrpOHCXO,L{I1T

3HaqHTeJIbHOe YBeJIl1qeHl1e rHrpOCKOnI1QHOCTI1. MeTO,L{OM peHTreHOrpacPWleCKOrO

aHaJIH3a rrOKa3aHO, QTO 60pHa51 KI1CJIOTa He B3aHMO,L{eHcTByeT C KOMrrOHeHTaMI1

HCCJIe,L{OBaHHbIX 06Pa3L(OB Y,L{06peHHH.

ABTOpOM COCTaBJIeHa HOMorpaMMa B5I3KOCTI1 11 nJIOTHOCTI1 KI1CJIbIX

cPOCcPaTHo-aMMl1alIHbIX rrYJIbrr C MO = 0,5, rrOJIYQeHHbIX Ha OCHOBe 3<I>K 113

cP0CcP0PI1TOBKapaTay (MeCTOp0)l(,L{eHl1e KOKCY) B 3aBI1CI1MOCTI1 OT TeMrrepaTypbI 11

BJIa)l(HOCTI1, rro KOTOPOH BI1,L{HO, QTO ,L{JI5I TpaHCnOpTl1pOBKI1 11 rrepepa60TKI1

rrp0,L{YKTa Heo6xo,L{HMO yrrapl1BaTb TaKYIO rrYJIbrry ,L{OBJIa)l(HOCTI1 20 - 21 % Macc.,

liTO COOTBeTcTByeT B5I3KOCTI130 - 35 CD3.

B rJIaBe 3 Orrl1CaHbI TeXHOJIOrl1QeCKl1e crroco6bI rrOJIyqeHI151

Kap6aMI1,L{CO,L{ep)l(aIL(I1X NPK-Y,L{o6peHI1H C I1CrrOJIb30BaHI1eM 3<I>K 113

arraTI1TOBOrO KOHL(eHTpaTa 11 epOCepOPI1TOB KapaTay. CxeMa C I1CrrOJIb30BaHI1eM

3<I>K 113 arraTI1TOBOrO KOHL(eHTPaTa BKJIIOlIaeT B ce651 BBe,L{eHl1e ,L{06aBKI1

MarHe311Ta I1JII1 60pHOH KI1CJIOTbI B 3<I>K, aMMOHI13aL(I1IO KI1CJIOTbI ,L{OMO = 1,6-

1,7, rpaHYJIl1pOBaHl1e B aMMOHI13aTOpe-rpaHYJI5ITOpe, CYWKY B CYWI1JIbHOM

6apa6aHe, pacceB 11 OMaCJII1BaHHe rOTOBoro rrp0,L{YKTa. CxeMa TaK)l(e BKJIIOQaeT B

ce651 peL(l1pKYJI5IL(I1IO HeKOH,L{I1L(HOHHOro rrp0,L{YKTa H QaCTH rOTOBoro np0,L{YKTa B

BI1,L{e peTypa Ha CTa,L{I1IO rpaHYJIHpOBaHH5I H OT,L{eJIeHl1e a6cop6L(1111.

Dpe,L{ycMaTpI1BaeTC5I nO,L{alIa Kap6aMI1,L{a Qepe3 perypHbIH L(I1KJI B

rpaHYJIl1pOBaHHoM BI1,L{e I1JII1 nOCJIe npe,L{Bapl1TeJIbHOrO ,L{p06JIeHI151, HJII1 B BI1,L{e

nJIaBa B aMMOHI13aTop-rpaHYJI5ITop.

CxeMa C HCnOJIb30BaHI1eM 3<I>K 113 epOCepOPI1TOB KapaTay I1MeeT TO )l(e

TeXHOJIOrl1QeCKOe oepopMJIeHl1e H OTJIHlIaeTC5I TOJIbKO Y3JIOM npl1rOTOBJIeHI151
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KHCJIOH nYJIbnbI C MO 0,5 H HaJIWHleM BbmapHoro annapaTa ,D,JI5I ee

ynapHBaHH5I.

B ,D,HCCepTau,HH H3JIO)KeHbI pe3YJIbTaTbI onbITHo-npoMbIllIlleHHblx

HCnbITaHHI1 no nOJIyyeHHfO MapKH 16: 16: 16, npOBe,D,eHHble Ha OAO «AMM0<p0c»

(r. l.lepenOBeu,). B pe3YJIbTaTe y6e,D,HTellbHo nOKa3aHa B03MO)KHOCTb nOllyyeHH5I

Kap6aMH,D,CO,D,ep)KalU,HX NPK -y ,D,06peHHI1 C y,D,OBJIeTBOpHTeJIbHbIMH nOKa3aTeJI5IMH

KalfeCTBa np0,D,YKTa.

6. JIUqHbI" BKJIaA aBTopa

JIHlfHbIM BKlla,D, rOp60BcKoro K.r. B npe,D,CTaBlleHHoM ,D,HCCepTau,MMCOCTOMT

B nOCTaHOBKe COBMeCTHO C PYKOBO,D,HTelleM u,eJIH H 3a,D,alfM MCClle,D,OBaHMM,

npOBe,D,eHHM onbITHbIX MCClle,D,OBaHMM M 06pa60TKe nOJIYlfeHHbIX pe3YllbTaToB,

YlfaCTMM B onbITHo-npOMbIllIJIeHHbIX MCnbITaHM5IX.

7. 060cHoBaHHocTh U AocToBepHocTh pe3YJIhTaTOB pa60Tbi

Ou,eHKa ,D,OCTOBepHocTH pe3YllbTaToB pa60TbI nOKa3aJIa, lfTO 6011bllIMHCTBO

MCClle,D,OBaHHM BbInOJIHeHO Ha cOBpeMeHHoM 060pY,D,OBaHMH C npMMeHeHMeM

Pa311MlfHbIX <pM3HKO-XHMMlfeCKHX MeTO,D,OB HCCJIe,D,OBaHM5I. )].ocToBepHocTb

pe3YllbTaToB M 060cHoBaHHocTb BbIBO,D,OB nO,D,TBep)K,D,aeTC5IcorllaCOBaHHOCTbfO

pe3YllbTaToB C npe,D,CTaBlleHHbIMM paHee HCClle,D,OBaHH5IMH.

8. PeKoMeHAaQuu no UCnOJIh30BaHUIO pe3YJIhTaTOB uCCJIeAOBaHU"

Pe3YllbTaTbI, npe,D,CTaBJIeHHble B ,D,MCCepTau,HH, MorYT 6bITb HcrrOllb30BaHbI

HaYlfHbIMM pa60THMKaMM H COTpY,D,HMKaMM, acrrHpaHTaMH BbICllIHX Ylfe6HbIx

3aBe,D,eHHH, HaYlfHO-MCCJIe,D,OBaTeJIbCKMX HHCTMTYTOB H rrpoMbIllIlleHHblx

rrpe,D,rrpH5ITMM, 3aH5ITbIX B 06JIaCTH HCCJIe,D,OBaHMH TeXHOJIOrMM MMHepaJIbHbIX

Y,D,06peHHM M HeOpraHl1yeCKHX BelU,eCTB H MaTepHaJIOB. Pe3YJIbTaTbI

HCCJIe,D,OBaHHMMOryT 6bITb peKOMeH,D,OBaHbI OAO «BocKpeceHcKMe MMHepaJIbHbIe

Y,D,06peHH5I», OAO «<DocArpo-l.leperroBeu,», 000 «13aJIaKOBCKl1e MHHepaJIbHble
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y.no6pemuI», OAO «MeJleY30BCKl1e MI1HepaJlbHble y.no6peHI151» npl1 pa3pa60TKe

TeXHOJlOrl111 nOJlY4eHI151 KOHUeHTpl1pOBaHHblx KOMnJleKCHblX PK-y.no6peHI1J;L

9. Bonpochl H 3aMeqaHHH no AHCCepTaQHOHHOH pa60Te

- OTCYTCTBYIOT pac4eTbI MaTepl1aJlbHOrO 6aJlaHCa B npe.ncTaBJleHHbIX

TeXHOJlOrl14eCKl1X cxeMax.

- npl1 Onl1CaH1111 )],epl1BaTorpaMM 06pa3UOB MapKI1 17: 17: 17 nl1KI1 npl1

TeMnepaTypax 267,3 - 290,9 °C OTHeceHbI aBTopoM KaK cooTBeTcTBYIOw,l1e

pa3JlO)KeHI1IO CO(NH2)2·~CI C nOCJle)],YIOw,eH: cy6JlI1MaUl1eH: NH4Cl. ,UaHHoe

OTHeCeHl1e He)],OCTaT04HO y6e)],I1TeJlbHO, TeM 6oJlee, 4TO CBe.neHI1510 pa3JlO)KeHI1I1

CO(NH2h·NH4CI npl1 TaKI1X TeMnepaTypax B JlI1TepaType OTCYTCTBYlOT.

- YTBep)K)],eHl1e, 4TO MarHI1H: B o6pa3ue 16: 16: 16+1,0(MgO) npl1cYTcTByeT

B BI1)],e MgKP04·6H20 c)],eJlaHO Ha OCHOBaHl111 peHTreHorpaepW-IeCKOrO aHaJll13a.

O)],HaKo Ha npe)],cTaBJleHHbIX peHTreHorpaMMax )],l1eppaKUl10HHble MaKCI1MYMbI

MgKP04·6H20 COBna)],aIOT C )],l1eppaKUI10HHbIMI1 MaKcl1MYMaMI1 )],pyrl1x

coe)],I1HeHI1H:, BXO)],51W,I1XB COCTaB o6pa3ua. TaKI1M 06pa30M, )],Jl51nO)],TBep)K,neHI151

HaJl 11ql151 ,naHHoro coe,nI1HeHI151 Heo6xo,nI1MO npOBe)],eHl1e )],onOJlHI1TeJlbHbIX

I1CCJle,noBaHI1H:.

OTMeqeHHble He)],OCTaTKI1 He cyw,eCTBeHHbI 11 He CTaB5IT no,n COMHeHl1e

BbIBO,nbI 11pe3YJlbTaTbI, nOJlyqeHHble aBTopOM.

ABTopeepepaT 11ny6Jll1KaUI111 cooTBeTcTBYIOT co)],ep)KaHI1IO ,nI1CCepTaUI1I1.

10. KBaJlH<!JHKaQHOHHaH OQeHKa AHCCepTaQHH

,UI1CCepTaUI151 fop6oBcKoro KOHCTaHTI1Ha feHHa)],l1eBl1qa «nOJlYQeHl1e 11

CBOH:CTBa Kap6aMI1)],co,nep)Kaw,l1x NPK-y,no6peHI1H: 113 Pa3JlI1QHbIX BI1,nOB

epocepaTHoro CblPb5l» 51BJl5leTC5I 3aBepWeHHOH: HaY4HO-KBaJll1epI1KaUI10HHOH:

pa60TOH:, nOJlHOCTbIO COOTBeTCTBYIOw,eH: Tpe6oBaHI151M n. 9 «nOJlO)KeHI151 0

nOp5l)],Ke np 11CY)K,neH1151 YQeHbIX CTeneHeH:» (YTBep)K)],eHo nOCTaHOBJleHl1eM

npaBI1TeJlbCTBa POCCI1H:CKOH: cI>e)],epaUI1I1 OT 24.09.2013 NQ842. B HeH: Ha
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OCHOBaHI1I1 BbInOJIHeHHbIX aBTOpOM HCCJIe,UOBaHHH H3JIO)f(eHbI Hayy.HO-

TeXHHy.eCKl1e 060CHOBaHH5I nOJIY4eHI151 Kap6aMH,UCO,Uep)f(all..J,I1X NPK-y,Uo6peHHH C

I1CnOJIb30BaHl1eM Pa3JIHY.HbIX BH,UOB <pOC<paTHOrO Cblpb5l, cOBoKynHocTb KOTOPbIX

MO)f(HO KBaJIH<pHUl1pOBaTb KaK ,UOCTI1)f(eHI1e B 06JIaCTH TeXHOJIOrl111

HeOpraHI1l.feCKI1X Bell..J,eCTB (n. 1 «TIP0I13Bo,UcTBeHHble npoueccbI nOJIY4eHH5I

HeOpraHI1l.feCKI1X np0'uYKTOB: COJII1, KI1CJIOTbI 11 ll..J,eJIOl.fI1, MI1HepaJIbHble

y,Uo6peHI151, 1130TOnbI BbICOKOl.fI1CTble HeOpraHI1l.feCKl1e np°'uYKTbI,

KaTaJI113aTOpbI, cop6eHTbI, HeOpraHI1l.feCKl1e npenapaTbI» nacnopTa

CneUl1aJIbHOCTeM 05.17.01 - TeXHOJIOrl151 HeOpraHI1l.feCKI1X Bell..J,eCTB).

ABTop ,UI1CCepTaUI10HHOM pa60TbI rOp60BCKl1M K.r. HeCOMHeHHO

3aCJIY)f(l1BaeT npI1CBOeHI151 Yl.feHOM CTeneHI1 KaH,UI1,UaTa TeXHJ1lIeCKI1X HaYK no

CneUl1aJIbHOCTI1 05.17.01 - TeXHOJIOrl151 HeOpraHI1l.feCKI1X Bell..J,eCTB.

,lJ,l1peKTOp no TeXHJ1lIeCKoMY pa3BI1TI1IO

rrp0I13BO.l(CTBa OAO «BocKpeceHcKl1e

MI1HepaJIbHble y.l(06peHI151»,

.l(OKTOP TeXHI1y.eCKI1X HaYK, npo<peccop TI.B. KJIaCCeH
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