U3BECTHUHA
TOMCKOI'O OPAEHA TPYIOBOTO KPACHOI'O 3HAMEHH
[TOMUTEXHUYECKOTI'O HHCTUTYTA um. C. M. KHPOBA

Tom 148 . 1967

TOP®O-MUHEPAJIbHBIE [PAHYJHPOBAHHBIE YN OBPEHUS

C. H. CMOJIbSIHMHOB, H. E. CATAUEHKO, E. ®. [IPOX0OA
(TIpeacrasaeHa Hayqﬂo-MeTonuqeckuM CCMHHAPOM XHMHKO-TeXHOJOTHYecKoro (akynbrera)

W3 Bcex BO3MOMKHBIX BapHAHTOB HCHOJb30BaHHS Topda HA yloOpeHue
ocoboe MecTo 3aHMMAIOT TaK Ha3biBaeMbie TOpPGO-MHHEPAJbHbE YA00peHHUH,
T. e. yooOpeHHus, coCcTOsllMe U3 TOpda U PasAUUHbIX MHHEPAJbHBIX KOMIIO-
HeHTOB, CylIecTByeT HECKOJNbKO BHAOB TOP(HO-MHHEPAAbHBIX YA0OODEHHH.
Ouu oranyawTtcs Apyr OT Apyra MO COCTABY, TEXHOJOTHU MPHUIOTOBJIEHUA
1 sacdextusnoctu [1, 2, 3]. .

C TOuKM 3peHHsl psija BOMNPOCOB, HENOCPEJACTBCHHO CBA3AHHBIX C arpo-
XuMued, 6o/blIoe 3HAUEHHe HMEeeT MOoJyueHHe MOJHbIX TOP(HO-MHHEPaAJJbHBIX
rpaHyJHpOBaHHBIX yaoGpeHuil [4, b, 6).

HaBectuble crmocobbl modyueHus Topho-MHHeDaJbHBIX T'PaHY/JHPOBAH-
HBIX y10OpPEHH OCHOBAHBI HA T'PaHYJALHH CYyXOr0 TOHKOH3MEJIbYEHHOr0o TOp-
¢a c 0653aTe/IbHBIM MOBTOPHBIM YBJAXKHEHHEM.

[MpounocTy moJyuyaeMmbix rpaHys He3HaudtesabHa. B nacrozumiee Bpems
He CYIIEeCTBYeT MNPOMBILJIEHHOro citocofa NPOH3BOACTBA [IPOYHBIX, AOCTA-
TOYHO TpaHCnopTabe/bHbIX OPraHO-MHHEPAJdbHBIX FPAHYJHPOBAHHBIX yL06-
peHul. : : '

Hamu nmposeaeHo McciedoBaHue N0 pa3paboTKe TAKOro crmocoba Mosy-
YyeHHs! TOPQO-MHHEPANbHBIX [PAHYJHPOBAHHBIX YAOOPEHHH.

Jasi pa6oTel 6bLT B3AT TOpGh TaraHcKoro MecTopoxAeHHs ToOMCKOW
obaactH, UMeBWMH paGouyio BaaxkKHOCTbL — 85%, coldep:kaHHe 30Jbl Ha
cyxoe BelectBo — 8,5% , cojepaHue a3oTa Ha TOPHOYYIO macey — 2,7%.
cTemeHb pasaoxkeHusi — 32%. Topd — HH3UHHBI, OCOKOBO-THIHOBBIMH. '

B kauecTBe MHHEPa/bHBbIX KOMIIOHEHTOB HCHOJNB30BAJHCh: cynepdoc-
thar, aMMHauHaa ceJUTpa. KaJHHAHAA COJb. '

Ha nanHOM 3Tamne HaMH He CTaBUJAAach 3aauya HAXOXKIEHHUS HAWIYYIIUX
PEleNTyp C arpoOXHMHYECKOil TOYKH 3PEHHSI H COCTAB OPraHO-MHHCDAJbHBIX
rpaHyJ OlipejesieH:

a) mo COOTHOUICHHIO OCHOBHBIX MHHEPA/TbHHX KOMNOHEHTOB HA MDHMeEpe
110YB OJHOTO H3 CEeJbCKOXO3AHCTBeHHbIX mnpennpustuii Tomckoll obmacty;
- 6) mo obuweMy KOJHMYeCTBY KOMIIOHEHTOB, BHOCHMBIX HA TeKTap MallHH,
HCXOMAST M3 HEOGXOAMMOCTH BHECEHUS IMOJHOH J03bl MUHEPAJTbHBIX KOMIIOHCH-
TOB, AOCTATOYHOrO KOJHYECTBA OPTraHHuecKoil 4acTH H B 3aBHCHMOCTH OF
crnocoba BHeCeHHsT yNOOpEHUA, HaNpHMep, C YUETOM BO3MOXKHOCTH HCHOJNb-
30BaHHA CEAJOK NS NPUIOCEBHOro BHeceHus yio6penuit. Ilo Haulemy pac-
YeTy Ha OAMH FEKTap BHILIEVKA3aHHOH MOUBLI HEOOXOAHMO BHECTH: aMMH-
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ayHo# ceautpsi — 150 kr, cynepdocdara — 134 kr, kanuiHoi coau 68, 3 wr
(Bcero 352,3 kr).

Belny npurotoBieHsl ueTkipe maptuu yaoOpenuin (rabua. 1).

Ilupoxuii AHana3oH COOTHOLIEHHst MHHEPAJbHON M OPraHMYECKOH HaCTH
B rpany/jax JoJKeH OblA I0Ka3aTb MAaKCUMAaJbHO AONYCTHMOE COAEepIKaHUE
nepBbIX KOMMOHEHTOB. Tak, nmpu moGaBjaeHud K cuipomy topdy 25% Mune-

Tabaupa l
Cocras TOp(lJOfMHHepaJlb};IHX rpanya, %

Ne Komnoueur L

. m 1 | 2 ‘ 3 l 4
1 Topd (BRawHBIA) . . . . 84,0(79,0] 75,3 93,2
2 AmMuauHas celanTpa . . 761 9,1110,5]| 1,8
3 Cynepdochar . . . . . 5,8 8,0 9,41 3,6
4 | Xaopuerw# xaaumii , . o, 2,6 3,9 4,8 1,4

t

PanbHBIX KOMIOHEHTOB (cOoCTaB 3) rpaHy/Jbl B BO3AYHIHO-CYXOM COCTOSHHH
(npu BaaxuoctH Topdha 33%) Oyayr coaepxkaTh K0 60% MuHepaabHOM
yactu.-I'panyan Takoro cocraBa HeoOXOAMMO BHeCTH 0KosIo 600 kr/ra, mpu
3TOM BHOCHTCSI NOJIHAA J03a MHUHEPaJbHbIX KOMIIOHEHTOB.

Ilpennaraemplii croco6 HPOM3BOACTBA I'PAHYJHPOBAHHHX TOPHO-MHHE-
paJsibHBIX yROOpeHHH 3akialoyaercs B ciaegyioumeM. Coipodi Topd' ¢ HCXOIHOH
© BAAXHOCTbIO 75-—85% (yKasaHHas BJAXKHOCTb SIBJSIETCS €CTECTBEHHONH MpH
no6bive TOpGa 3KCKABATOPHBIM MJH MOCJOHHO-HOBEPXHOCTHBLIM CNOCOGAMH,
npuuyeM repecylika topda W nociaedyiouee AoOaBjaeHHe BOAbl AEHCTBYIOT
OTPHILIATEJIbHO) IOABEPraeTcss MexXaHHUYecKoH nepepaboTKe (HCTHPAHHWIO) Ha
Mall{HAX THMNA MOJIOTKOBBIX APOOHJOK 3Kckasaropa TIMII (uau npyroro
BHJ2), IIHEKOBHIX HCTHPaTenAX THHa Mmsicopy6ku. K mepepaforannolt macce
TOopda  N06aBAAIOTCA NPH TIIATEJABHOM MEpeMelIMBAaHHU M B HEO0GXOAMMOMH
HNO3HPOBKe MHHepajbHble KoMNoHeHTHl, ITosyueHHas cMecb B 3aBHCHMOCTH
OT HCXOMHOH BJAXKHOCTH MOKeT 6blTh chopMoBaHa JM6GO B KPYNHbIE KHpNH-
4d (THNa MawnHodopPpMoBaHHOro Topdha), NH60 B rpaHyJbl TAKOTO pPasMepa,
KOTOpPble mocJe CyLIKH H yCaAKH AanyT tTpebGyeMblil pasmep 3epeH. BaaxHole
(OpPMOBKH CylIATCA €CTECTBEHHBIM INyTEM HMJAH C TOMONIbI0O KaKOro-au6o
TEMJIOHOCHTEIsI, Hanpumep, ABIMOBBIX Ta30B. [locse CYWIKH 10 BJIAXKHOCTH
20-—40% dopMoBku npHOGpeTal0T HEOGXOAUMYIO NPOYHOCTb H MOTYT OHITh
HCIOJIb30BAaHbl HENOCPEACTBEHHO MMM Mocae APOO/JIeHUS H pacceBa Ha HYX-
Hble (PAKLUU.

BaxneflmnMu ¢axkTopaMi TEXHOMOTHYECKOr0 peXHMa SIBJISIOTCH:

I. Hcxoanas BaaxuHocTh Topda. [IpununnuanbHbiM OTJIHUHEM
npennaaraeMoro cnoco6a or Bcex APYIHX SIBJASETCA HCIOAL30BaHHe KOMJOUM-
HbIX CBfI3YIOW{UX CBOHCTB TOp(a, KOTOPHI ABJAAETCH HEOOPATHMBIM KOMAJIOH-
JIOM, O3TOMY H3JIMILHee NepecylIHBaHHe, AaXe eCaH MoTeps BOAbLl KOMIEH-
cupyercst ee TMOBTOPHHIM jAoOaBleHHeM, IPUBOAHT K YXYIUIEHHIO MeXaHHye-
CKOH MPOYHOCTH T'PAHYJL. ‘

C yMenbuieHHeM HCXOAHON BAAXKHOCTH 0T 84 no 74% npouyHOCTH TpaHyN
yBeauyuBaercsa B 2—3 pasa (puc. 1, kpuenle 3, 4). ’

2. CreneHb nepepaboTku topda (puc. 1, 2). Tlepepaborka
Topda s3akJa0uaeTcs B H3MEJSbYEHHH U MepeMeliMBaHuyu TOpdAHOK MAacChI.
ITOT $aKTOpP OKA3bLIBAET CYILECTBEHHOE BJHSHWE HA MPOUYHOCTHL TOPGO-MUHE-
panbHblX TpaHyd. He moasepruidificss MeXaHHUeCKOMY HCTHpPaHHIO Topd He
MOXEeT JOaTh WPOYHBIX TpaHyJ/J; yXkKe OUeHb HE3HAUHTEJbHOE VBeJuyeHye
CTeNeHH nepepabOTKH NOBHIIAET POYHOCTL TPAHYJ B HECKOJIbKO pas.
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C no3uuuil ymMedblUEHHS 3aTPAT HA NPOM3BOACTBO YA0OpeHuil CTeleHb.
nepepaboTku Topda MOXKHO NPUHATb MHHHMAJbHOH; B 3TOM cJyuae COMpo-
THBJIEHHE Pa3AaB/JUBaHUIO cocTaBuUT He MeHee 100 Oap.
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Puc. 1. 3aBHCHMOCTD  HCTHPEEMOCTH rpaHya ot
CTeneHH 1nepepaGoTKH Topda MpH pPasaMYHOM CO-
JepXKaHHH MHHepPaNbHBIX KOMMOHEGHTOB H  pAasJjuu-
HOH HCXONHOR BJaxHOCTH Topdha. | — BAAXKHOCTE
Topha — 84%; comepxaHHe MHHEDAJBHEIX TpUMe-
cell Ha ceipoit Topd —25%; 2—1T0 ke, 20%;

3—10 xe, 15%; 4 — Bnaxuocts Topda — 74,6%:
MHHEDAJbHbIX KOMMOHEHTOB — 15%.

3. KonuuectrBo M¥p-
HepaJbHbIX KOMOOHEH-
TOB, pJgofaBasieMbx K
Top ¢y HauHbi cnocob ao-
NycKaeT UIMPOKOe H3MeHeHHe
COOTHOLUEHHH MeXAy Topdom
¥ MHHEpaJbHLIMH KOMITOHEH-
tamu. BooOue npu ysesanue-
HHH CO/MepXaHusg MNOocCJeqHHX
IPOYHOCTb CPAHYJ HECKOJBbKO
nanaer. Hanpumep, conpotus-
JleHWe pas3iaBJHBaHHI0 TIpa-
HYJl MpH cpeAHel cTeneHHu me-
pepaGOTKH MpH YBeJHUYEHHH
CONEPXKAHUA  MHUHEPAJbHBLIX
KOMNOHeHTOB oT 15 mo 25%
(puc. 2) (cuuras Ha Topd
¢ BaaxkHocTbo 85%) ymeHn-
wugaocs ¢ 220 po 190—
200 6ap. Takum o6pa3om, MOXK-
HO J00aBJATh MNPAKTHYECKH
HEOrpAHHYEHHOE  KOJIMYecTBO

MHHEPAJILHBIX  KOMMOHEHTOB

H BEPXHH#l Npefes JIHMHTHPVETCH JIHIlb arpOXMMHYECKHMH TPe6GOBaHHURMH.
MuHepasnbHble KOMIIOHEHTHI, f006aB/aseMble K TOpdy, MOTyT GbiTh ca-
MbIMH Pa3HOOOPa3HbLIMH KaK M0 (HU3HYECKUM CBOHCTBAM, TAK H MO XMMHYE-
CKOMY cocTaBy.” EfMHCTBEHHBIM oOrpaHnyeHHeM /s HEpPacTBOPHMBIX HJIH
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Puc. 2. 3aBHCUMOCTb CONMpPOTHBJEHHA pa3NaBJHBa-

HUIO FPaHyJ OT cCTeleHu nepepaBoTKH Topda mpu

Pa3’JHUHOM CO/IEPXKAHUM MHHEpPaJdbHblX KOMMOHEH-

TOB (MCXOAHaA BAaxHOCTb Topdha — 84%); 1 — co-

LepxaHHe MHHepanbHbIX npumecefi—20%; 2—To XKe,

) 15%; 3 — 10 xe, 25%.

Ppyﬂ.HOPElCTBO'pPIMbIX B BOJXE KOMIIOHCHTOB ABJSAETCHA CTenedb H3MCJIbYECHH A,
KOTOpYI0O i obecrneyeHuss PaBHOMEPHOCTH paclpele/ieHHsl KeJaTeqbHO:
HMeTb MeHee 1 MM. HpPI VYBC/IHUYCHHHN CTENeHU H3MeJbUeHUd HepaCTBOpHMbIX;
MUHEpaJbHbIX KOMIIOHEHTOB NPOYHOCTD rpaHuya BO3paCTaeT.
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I'panyanl, nonyueHHble 10 AaHHOMY METOAY, 00G/aAAIOT XOPOLIEH BJAro-
NOTJION[2eMOCThIO H HaﬁyxaEMOCTb}O (taba. 2 u 3), aocruramwoieil 3a 48 yac.
B aTMoc(epe, HACHILEHHON BOASHBIMH NMapaMy IPH KOMHATHON TeMreparty-
pe, 75 u 110% cooTBercTBenHo. Kpome TOro, 4to sBASETCH HECOMHEHHBIM
NIOJIOXKHTE/JNbHLIM KaueCTBOM IPaHyJ/, MPOYHOCTh HX B HAGYXIIEM COCTOSTHHH
ocraercsa AOCTATOYHO BblcoKOH. Takum o0pas3oM, NpH MOJHOH AOCTYIHOCTH

Tabauua 2
HaGyxaemocTh TOopdho-miHepanbHuX rpanyn (yseauuenue obbema

B % K HCXONHOMY) B 3aBHCHMOCTH OT BPEMEHHM KOHTAKTA C BOXOH
(onpitet 1, 3, 4) nau c ee napamu (onnt 2)

e Koauuectso MHHE- Bpemsi (ac)
nn, | PaabHbIX YAOOPEHHH,
B % 056 | 2] 6| 24 | 48
1 7 : 10,9 (21,0 (51,5 | 68,0 74,5
2 15 16,1 ] 22,4 |161,6 | 82,4} 11,9
3 15 17,4 1 29,0 [48,5 | 62,5 ! 76,5
4 25 9,7]2),6| 4,00/555 | 71,0

MHHEDAJbHEIX KOMIOHEHTOB AJf DACTEHHil OHH COBepUICHHO He OYAyT BbI-
MBbIBaThCH U3 MOUBbLI.

IlpeanaraeMbiii cnoco6 OTJHUAETCS OT BCEX APYrUX TE€M, UTO HaeT OUeHb -
1POYHbie I'PaHyJ/bl, NO3BOJISIET OPraHM30BATh NPOMBILJIEHHOE MPOU3BOACTBC -
TaKOro BHAA YLOOpeHHH, IpUYEM B OCHOBY TEXHOJIOTHH MOTYT OBbITb IOJO-
JKEHBI CYLIECTBYIOIHE B HACTOsLee BPeMsi cocoObl A0OHYH Topda.

Tabannmna 3

Baaronornomaemocts TOpGiO-MHHEPAABHBIX Tpauyn . (yBeAHueHHe
Beca B U K HCXOJHOMY) B 3ABMCHMOCTH OT BP2MCHH KOHTAKTA
¢ popoii (onmthl 1, 3, 4) nau c ee napamu (onmit 2)

No Koaunuectso MHHe- Bpems (uac)
paabHbIX YROOL eanH, o
n.n B % ‘
| ||

1 7 18,8 |1 28,0 1 49,0 | 67,0 | 75,0
2 15 06| 1,0112,0(34,8]72.5
3 15 15,6 | 22,2 |1 29,4 | 40,5 | 42,5
4 25 15,6 | 18,0 [ 20,0 | 25,0 | 30,0

[IpouHOCTh TPAaHYJ HACTONBKO BBICOKA, YTO HX MOXKHO BHOCHTb B IOUBY

CAMBIMH Pa3JMUYHBIMU CNOCOO6AMH H, KDOMe TOro, TPAHCNOPTHPOBATb HA Aa-
JICKHE pAacCCTOSHHUA.

‘ Komnosunun moryt OblTh CaMbiMH pa3HOOOpa3HbLIMHU, BKJAIOYAS KOMIIO- -
HEHTbl MHKPOyIAoOpeHHH H OaKTepHajbHble A006aBKH.

Arpoxumuueckass 3¢ ¢eKTHBHOCTb TPaHyJdHPOBAHHBIX TOPGHO-MHHEPAb-
HBIX yaoOpeHHii Obl1a npoBepeHna Jabopartopuefi ceMenonesennss CUOHPCKOTO -
6oTanuueckoro caga npu ToMmckom rocynapcTBeHHoM yHuBepcurere. Omnpe-
Jensnach CWJa pocTa CeMfAH SPOBOi NweHuubl «[JuamMaHnTs> no .Meroay
H. B. llpuknagoBa B cjedylouiux BapvaHTax: KOHTPOAb 0Oe3 ynoOpenuf,
paccoinHble MHHepaJabHble (a3or, (ocdop, Kaauil), TOpDHO-MHHEDAJIDHDIE
TpaHyJHpoBaHHBe (C paBHOf 030 MHHEPaJbHbIX KOMMOHeHToB). Cuuaa
pocTa B NpOLEHTaX IO OTHOLUEHHIO K KOHTPOJIO: I BTOPOro BapHaHTa —
125%, aas Topdo-MHHEPAIbHBIX TPAaHYJHPOBAHHBIX yAaoGpeHuft — 1389%.
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Broicoxylo 'a3)heKTHBHOCTh NMOKA3aAH TAKKE IPAHYJBL, NMPUrOTOBJACHHBIE
1o cocraBy HoBOCHOUPCKOro CeMbCKOXO3SIHCTBEHHOIO HHCTHTYTA.

DTOT HHCTHTYT NMPOBEJ IOJEBBE HCHbITAHHA NAHHOrO BUAA YAOGDEHUi
B coBxo3e «Tomckuil» mpu BHeceHUH HUX NOA KyKypyay. [IpubaBku ypoxas
3esieHOll Maccel ¢ yyactkoB no 100 m2 cocrasuaun 29,6% nporus 3,8% mnpu
BHECEHHH MHHEpAJNbHHIX KOMMOHEHTOB pPOCCHIIbIO.

OpHeHTUDPOBOUHAS OlIEHKA SKOHOMHUYECKOH 3(P®DEKTHBHOCTH IAHHOTO
BHAa ynobpeHufi, IpoU3BeAeHHAsT HAMU C yueTOM AauHbix HoBocuBupckoro
CeJIbCKOXO35IHCTBEHHOTO HHCTHTYTA, IOKA3LIBAET, UTO 3aTPaThl Ha yA0OpeHHE
OHOTO rekTapa NOCeBOB B 3—5 pas HUKe IO CPABHEHHIO C JIOOBLIM APYTHM
BHJOM YA0OpeHHuH.

BriBoans

IIpepnaraercss cnoco6 mosayueHus OPOUHBIX TOpdO-MUHEpPAJBHBIX Ipa-
HYJIHPOBAHHBIX YNOOpPeHHI.

2. BblsiB/IeHbl ONTHMAaJIbHBIE YCJOBUSA, o0ecneunBaloLiie MaKCHMaabHYIO
TUPOYHOCTh TPaHys (MCXOHAHAsd BJAAXHOCTb TOPha M CTeNeHp ero nepepabor-
KM, KOJHUYECTBO MHHEPaJbHbIX KOMIIOHEHTOB).

3. TlpeaBapure/ibHbie HCNBLITAHHS TPaHY/AHPOBAHHBIX TOpdO-MHHEpaJb-
HbIX yIOOpeHHH MOKa3aJn UX BbICOKYI0 ATDOXUMHUECKYI0 M IKOHOMHUHYECKYIO
3(pPEeKTHBHOCTD.
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