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yaoOpeHust, B 9aCTHOCTH yHOOpEHHH, MOTYYeHHBIX M3 CMECH HECKOJIBKHX KOMIIOHEHTOB Ha OCHOBE
(docdaroB, COpOCHTOB, YIIEPOA- M KAIMHCOACPKAIIMX MHHEPAIOB, MAaTOKH ¥ a30TCOACPIKAIICTO
NPOAYKTa, U MOXET OBITh HCIIOJIB30BAHO B arpOIPOMBIIIICHHOM KOMIUIEKCE. 3ajada M300peTeHus -
pa3paboTka crocoba IMOMydYeHHS SKOJIOTHYECKH O€30IMacHOr0 KOMILIEKCHOTO OpTaHOMHHEPaIbHOTO
yIOOpeHus, TYKOCMECH, W3 OCHOBHBIX IIIMXTOBBIX MAaTE€pPHAJIOB, OOCCHCUYMBAIOIINX CHIDKCHHUE
9HEpro3arpar M yiydlleHHe KauecTBa ynoOpeHus. TeXHUUeCKHi pe3yabrar - MoJTydeHHe KOMILIEKCHOTO
OpPraHOMHHEPATBHOTO YIOOPEHHS, CIOCOOHOTO MOBBICUTD YPOXKAWHOCTD CEIbCKOX03SHCTBEHHBIX KYIIBTYP
¥ CHU3UTH CONIEp)KaHHE TSDKENBIX METAIUIOB W PamuoOHYKIUAOB. [locTaBineHHas 3ajada pemiacTcs TeM,
YTO HIMXTa M CIIOCOO ISl TMOJy4EHHs KOMILIEKCHOTO OPraHOMUHEPaIbHOTO YIOOpPEHUS! TyKOCMECH
HCTIONIB3YIOT 3 BEC.4. OTCEBOB NMPUPOIHBIX (hocdaros kiracca 0-10 MM, cMemmBaioT ¢ 1 Bec.d. OyprIx yrien
kmacca 0-3 MM U mTocite TepMHUYIecKoit 00paboTku m3MensaaroT 10 kimacca MeHee 0,1 mMm. TlomydueHHbIe
Y OXJIQXKJCHHBIE MPOAYKTHI CMEIIMBAIOT NIPU ONpPENENICHHBIX COOTHOIEHUAX (ocdar:Bepmukyaut:40%
BogHas cycmeH3ns:20% BOIHBIH pacTBOp MATOKH:IJIAYKOHHUT:a30Tcolepkamiee ynoOpeHne mpu
HeobxonumocTH, paBHbIX (0,65-0,7):(0,08-0,12):(0,05-0,07):(0,05-0,07):(0,07-0,1):(0,02-0,04).
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[IIuxTa B cnocod noJyueHHs KOMILIEKCHOH opraﬂomnnepanbﬂoﬁ
TYKOCMECH.

W306peTenre OTHOCHTCS K MPOM3BOACTBY M IPUMEHEHHI0 MUHEPATBHBIX
y10OpeHuH, MONy4eHHBIX W3 CMECH HECKOIBKHX KOMIIOHEHTOB Ha OCHOBE
docdaro, cOpOEeHTOB, yriepoaa H KaMicoiepKaI¥X MHHEpaloB, NaTOKK H
a30TCcoJep)Kaliero MpoAyKTa. Vaobpenre MOXeT OBITh HCIO/B30BAHO pu
BO3/Ie/IBIBAHAN OBOLIHBIX U APYTHX KyJbTYp Ha [fo4Bax C HU3KUM COJEPKaHHEM
HEOOXOIMMBIX MUKPOJIEMEHTOB.

Hpime Bce [upe B arpoXMMHUHCCKYIO IPaKTHKY  BOBJICKAIOTCHA
OpraHoMMHepabHbIe M TYMUHOBBIC ynoOpeHus, COCTOAMME U3 OpraHuYecKoro
BellecTBa ¥ CBS3aHHBIX C HUMHM XHMUYECKM HIH acOpOIIMOHHO MUHEPAIBHBIX
CoeqMHeHMi. TO OCYIIECTBIAETCS MPUMEHCHHEM pas/UYHBIX IONE3HBIX
ACKOTIAEMBIX CETbCKOXO3SHCTBEHHBIX M TIPOMBILMLICHHLIX orxonoB. IIpy 3TOM
CTaBUTCS LeNb NpUIaHus [OJy4acMbIM yaoOpeHHsM CBOMCTB MEIHOPAHTOB,
yIydLIaroIuX CTPYKTYpy Mo4B.

OpraHoMUHEpaIbHBIE y100peHHs TOTy4aroT 06paboTKON TyMHHOBBIX KHCTIOT
WM COZiepKalluX TaKue MaTepualbl 6yphIX yriei, claHIeB, epertos, COBMECTHO
c aMMHaKoM, aMMHa4YHbIMH pacTBOpaMH docdaros, dochopHOiH KHCIIOTON H
KAJTMIHBIMH COJISIMH.

B [o)HOM pervone PecryOmuku KazaxcTaH HapsAfy C MECTOPOXACHHAMH
docdoputos, Kanui cofepKalix pya u GypBIX yrieil OTKPBITH MECTOPOKICHIA
IJIayKOHUTOBBIX [ECKOB, LEOJHTOB H BepMHKynuToB. llocnensne o6nagaoT
VHHKANbHBIME  COPOIMOHHBIMHU cBolicTBAaMH M  cojepxaT Hapany C
ATIOMOCH/IHKATAME DJIEMEHTHI MHMHEpalbHOro Xapakiepa - docdop, Kanui,
sxeje30, MarHui U JIp.

PacnpoCTpaHEHBIMH ~ MCTOYHMKaMU [YMHHOBBIX ~ BEWIECTB  ABIKIOTCA
[IPHPO/HBLHA Gypbiil yrojb 1 Carpomnesb. OHM MOTYT OBITH UCIIONb30BaHbL HAPAY C
oUBEHHBIMH CyOcTpaTamu, obecreduBas yAepiaHne piaarn. K TOMy Xe. OHM
061a1aI0T XOPOLIMME APEHAKHBIMY CBOMCTBAMH 110 BOIE, BBLICOKO} MOPHCTOCTBIO
I [OCTyNa BO3MyXa, MOHOOGMEHHOM eMKOCTBIO [UIsi yAepXaHus W TpaclopTa
IUTATeNbHBIX BEIIeCTB K KOPHSAM pacTenuil. Bo MHOTMX ciydadX OHH
oGeceYnBaloT MOLAepXKanue 3Hadenuit pH, ONTHMAJIBHBIX JUIs BBIpAIMBaHUA
pasNMYHBIX KYJIBTYp, M B HaCTHOCTH, Juist  JTy4IUero TOTVIOMEHHs HMH
[IUTATeIbHBIX BELIECTB (CM., HAIPUMED: Total Grop Management for Greenhouse
Production, EB 363 Greenhouse Bulletin, University of Maryland Extension,
2011, p.p. 253-263, 277-290) [1].

K TexHOJOTHSM pACCMATPUBAEMO¥ TPYMIBI OTHOCHTCA M B YaCTHOCTH,
crioco® TIONydeHHsl MHMHEpalbHO-OpraHMIecKoro KOMILTEKCHOTO  y0OpeH#us,

conepmamero KBapH-FJ'[ayKOHI/ITOBLIe IIeCKH, canpor[eneBylo Maccy U MeJl, IIaTCHT
PO No 2189959 (omy6u. 27.09.2002) [2].



MspecteH  CHOOCO6  IONYYEHHS — KOMILICKCHOTO OpraHOMHMHEPAIBHOTO
ynobpenus (maTeHT PO No 2184103, omybn. 27.06.2002) (3], BKJIIOUAIOIIHNH
M3rOTOBJIEHME TpaHyl W3 MHHEPAIBHOTO ynobpenus ¥ Tymata I[EJIOYHOTO
MeTaJIia, BbLAENSIEMOro IIEN0YHOU KCTpaKipedl kapboHaTaMK HAaTpHs WK KaJius
npy MOBBINIEHHOM TeMIepaType #3 ryMycCOZigpalllero BemecTsa. B astoMm
npeaaracéMoM croco0e MUHEpaIbHOE yN0OpeHUs TpeBapUTENBHO HArpeBaloT /10
TeMIepaTypsl TUIaBJIeHNs, OCIIE Hero BHOCSIT B HErO IyMaT IIEJ04YHOro MeTajia B
BHJIe BOJHOTO PacTBOpa, a 3aTeM paclias TO/IBEpraioT IpaHyIALuH. B xadecTBe
ryMycCOJepiKaliero BerecTsa HCTIONB3YIOT HU3MHHBIH pesepHblil TOpd HIH
Gypbili yroip, a B KadecTBe MUHEpaNbHOro yA0OpeHus — xapOamun, WIH
aMMHAYHYIO CEJNUTPYy, WIH amMmodoc, HIu nuamMonuiipocdar, WK cynbdat
AMMOHMS, WM HUTPOGOCKY.

HenocroTkam JaHHOTO crocoba, Kak ¥ APYruX aHaJOrWiHBIX croco6oB,
[103BOJISIOMIKX [OMYHYaTh KUIKHE U TBEPBIC COCTABRL, gBJigeTCsa UX AOPOroBU3HA,
CcRs3aHHAs C KCTpaKUueil IyMUHOBBIX BEIICCTB 1 HX XAMUYECKUMU TIepeneiiaMHy,
a TAKKe ¢ XMMHYECKOH aKTHBaluen rymyca.

AHATU3 TATEHTHBIX M JTATEPaTyPHBIX MCTOUHUKOB CBUJIETENBCTBYET O TOM,
4TO MMEIOTCS M3BECTHbIE TEXHWYECKUE PCIICHM, B 4aCTHOCTH, Ha MOJy4CHHE
KOMILJIEKCHOTO OpraHOMHHEPAJIbHOIO ya00peHusi, COLEPXKaIEro B COCTaBe TIHUKTHI
hochaTbl, [yMHHOBBIE KHCIIOTBI 1 BJIArOyIepXKUBAIOIIIE BEIIECTBA.

M3BecTeH cnocod MoaydeHus TyKOcMeceH, MaTeHT RU Ne 1125216, omy6x
23.11.1984, Ne 3632176/23-26) [4], conepxalyx asoT, docdop u Kauil B BUIC
pasHbIX KOMIIOHEHTOB (asoT B BHJle HWUTpaTa aMMOHMUA, cynb(aTa aMMOHHS,
kapbamuza, pocparos aMMOHHS, doctop B BUAE cyneptoctaros, docdopuTHOH
MyKH, Kanui B BHJAE XJOpHIA H cynbhara), COTIaCHO KOTOPOMY UCXOJHBIE
KOMIIOHEHTbI CMEIIMBAIOT B CYyXOM BHE 1 3a/IaHHbIX TIPOTIOPLMAX IS TOJTy {CHHS
ynobpeHns HEoOXOAMMOro cocTasa. HenocraTkaMy JaHHOTO criocoba SBISAIOTCA
[IpLIEHHE ¥ CEerperalus Moy YeHHOH CMECH.

M3BecTHA TaKXKe MEXaHOXMMHYECKas TeXHOJIOTHA noydeHus (pOoCGOPHBIX
ynobpeHu# (AMraiaH V.K. u ap. MexaHOXUMHUICCKas TEXHOJIOTHA MOTy4eHHs
dochopHbIX ynoOpenuit). Tes. TOKI. Vnan-Yax: Ysn-so BHIL CO PAH, 2002. -
C.109) [5], HemOCPEACTBEHHO M3 IPUPOMHBIX pyX, Oe3 XUMHUecKO# 0OpabOoTKH.
TToKa3aHo, YTO MPH MEXaHUIECKUX HANPKEHUAX, TpeBbILIAIOLINX IVHAMUYECKUH
mpefieNl TeKy4eCTH MHUHEpAIoB, MPOMCXOMAT HUX (a3oBbIe M XUMHYECKUE
npeobpazoBaHusl M s3apmMojieiicTus. PropanaTuT 4acTUiHO pasnaraercs Ha 0-
TpuKanbuuipochaT, H3IMEHACTCS KOOPIHMHALMOHHOE OKPYXEHHE MOHOB anaTuTa,
uto TIo3BOJAET mepesecTH (10 50-60 % P,0s) docdop B JUMOHHO — M IIUTPATO -
pacTBopuMble  (OPMBI,  XOPOLIO ycBauBaeMple  PacTCHHAMU. BrisiBleH
ONTHMAJIBHBIN PEXUM aKTHBALMH s Py Pa3IUYHOr0 MHUHEPAJBHOTO cOCTaBa
TPUALATH MecTopoXaAeH!H Poccuy, CTpaH CHI" u MoHroauy.

HenocTaTKkoM JaHHOW TEXHOJOIMH gBsieTcss BBICOKass 3JHEProeMKOCTb
rporecca ¥ OTHOCHTENIBHO HU3KOC colepXKaHue yCBOseMOH dopmsi P,Os 1o 90 %.

M3pecTeH cmocod MONydEHUsS dochopHbBIX ymnoOpeHui, MaTEHT RU Ne
2179542, omy6m. 20.02.2002. Ne 2001106326/12 [6], ¢ BBICOKHM coJiep)KaHHueM
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ycBosieMoro pactenusamu P,Os 13 HeoBoramennoro docdatHoro ceipbi. Crocod
BKIIOYAET CTAAMM  pa3lelbHOTO  M3MeNbYeHUs  KOMIIOHEHTOB  IIMXTHL
dochopconepKallero Chpbs H MHHepalbHO# [00aBKy, IOCIedyiomee HX
cMemenye. M3Mmenpuenume  ochopcomepikamero  ChipbAd  NMPOBOIAT B
BBICOKOHAIPSXKEHHBIX MEJIbHULIAX 10 CTENCHH amop@usaruu 5-25 %. B kauecTse
MUHEpAILHON J00aBKH UCIIONB3YIOT MPUPOMHBIIA LEOJIUT, & CMEIICHHE UCXOIHBIX
KOMIIOHEHTOB IIPOBOJAT NPH COOTHOIICHWH PaBHOM 1: (2 - 5) mMaccoBBIX YacTei,
cootBeTcTBeHHO. [l m3MenpueHus (ochopcoiepKamero Chpbs HCIOJB3YIOT
LEHTPOGEXHO — IUIaHETapHbIE MENBHHIIB HEMPEPRIBHOIO MK IIepUOAMIECKOTO
JedicTBUA. B KadecTBe IIPHPOAHOTO IEONHTa HCMOJB3YIOT KJITUHOTITHJIONHT
cofepxamuii Tyd, M3MeNbYCHHBIA 10 pasMepoB HE Gonee 0,2 mm. Crocob
[[03BOJISET MOBBICHTH KauecTBO Qocdopcoaepkallero MHHEpaJIbHOTO ynoOpeHus
3a CUET YBEJIMYCHHUSA B HEM nuMoHOpacTBopuMOit popmbl P2Os 1o 61 -78 %.

HemocTaTkoM JAHHOTO crocoba sBJsieTcss pasfieyibHas MEXaHOXMMUYCCKaA
AKTHBAlAg KOMIIOHEHTOB IIMXTHI (OCHOpCOAEPXKaIIero ChIpbi M MHHEPATbHON
06aBKH, YTO YCIOXKHSIET TeXHOJIOTMIECKUH IPOLECC.

M3BecTeH croco® CyXoil MeXaHMYeCKOM aKTHBALUK dochopuToB B
nabopaToOpHBIX IUIAHETApHBIX U BUOPOLIEHTPOOEKHBIX ~MENbHHUIAX. O6mui
MeXaHOXAMUYECKHit 3G (eKT, BEIpaaeMblii COLEPKaHHEM JTMMOHHOPACTBOPUMBIX
¥ UMTPaTHOPAaCTBOPHMEIX (GopM docdaros, IIABHO BO3PACTaeT M JOCTHUracT
MaKCcMMyMa NpH BpEMEHH aKTHBalMH 90 - 100 muH (85% P,0s y), a 3aTeM
aKTHBalHMs CHIDKaeTcs B TedeHue — 120 MUH.

HeocTaTkoM JaHHOTO criocoba SBIsAETCs BBICOKAs SHEPrOeMKOCTh Mpolecca
(Gonpluas I1apoBas Harpyska M BpeMms AKTHBALMH) ¥ HHU3KOE OTHOCHUTEJIBHOE
comepxanne PrOsycs 110 85 %.

WsBecTeH CHOCOO IIONydeHHs OKHAKOrO KOMIUIEKCHOro IyMHMHOBOI'O
ynobpenusi, mareHT RU Ne 2015949, omy6a 15.07.1994, Ne 5019009/15 [7],
COIJIACHO KOTOPOMY JKUIKHE TOP(OryMHHOBBIE ynoOpeHus MOIy4aloT IIyTeM
PUTOTOBJIEHHs ~ CyCIIeH3MH Topda B 1/3 o6méMa BOABI, 3aTeM IIpU
nepeMeIlnBaHiN J00aBIsIOT TBEPAYIO 1eI04b H cyxo#l H3MelbYeHHBIN KypUHBIH
[OMET U JOJMBAlOT BOAY [0 TpeOyeMoro KOJH4ECTBa, cobmnrofas Cclenyromue
COOTHOIIEHUS HMCXOMHBIX IIMXTOBBIX KOMIIOHEHTOB :@ ILIEJIOYh — BOAA — Topg-
KypHHBIi moMeT paBHble 1 - 50 - 2,6 - 2,6.

B naHHOM criocoGe TOpd CIyXHT MCTOYHHKOM B OCHOBHOM IyMyCOBBIX
KHCJIOT, XOTS B HeM cofepxutcs kamus 1o 0,2%, asora 10 3,8%, docdopa mo 2%.
KypHHBIi TOMET — HCTOYHUMK MaKpOIJIEMEHTOB, B HEM COCPKHTCA asora 110 4,9%,
xasus 10 1,6% u docdopa no 3,5%.

HeocTaTKOM H3BECTHOTO H300peTeHus SBIAETCA TO, HTO OTPAHHHEHO
pUMEHEHHE HCTOYHMKOB [yMHHOBBIX KHCIOT OIHMM TopdoM, a B KavyecTse
KOMILIEKCO0Opa3yIoiero KOMIOHEeHTa IIPUHAT KypUHBIA IIOMET.

V3BecTeH cIrioco® MOJy4YeHHs] TYMHWHOBBIX KHMCIOT H YCTPOUCTBO Ul €ro
ocymecTBiIeHus, nareHT RU Ne 2042422, omy6i. 27.08.1995, Ne 5007042/05 [8],
COTTIACHO KOTOPOMY YyIOJb H3MENbYaloT, 00pabaThBAlOT €ro 3KCTpareHToM 7§
aKyCTHYEeCKMMH  KoJNeGaHWsIMH, — Tpe/CTaB/IAIONIMA coboii  depenoBaHHE
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MOJIOKUTEABHEIX W OTPULATENbHBIX MOJYNEPHONOB CMEILUEHUs  IIyJIBIIE,
00paboTKy YIJisi OCYLIECTBISIOT NPH JABMXKEHMH IyJbIIBI CBEPXY BHHM3 B BUIC
mapaaiebHEIX MOTOKOB C YBEJIHYMBAIONIEHCS HMHTEHCHBHOCTBIO BO3JCHCTBHA
HU3KOYAaCTOTHBIMH aKyCTHYECKMMH KONeOaHMSMH M B KaKABIH MOJYNEpHOI
KOTeGaHHil OCYIIECTBIAIOT Pa3roH IyJIBIIBI B OJHOM IPyIIIe OTOKOB, & B K&XIBIA
OTPHIIATENBHEIH HOTyepHO KONeGaHnil OCYIIECTBIIAIOT Pa3rOH MyJbIIB B APYTOH
IpymIe MOTOKOB, IIPUYeM B 0OOMX CiTydasX YCKOPEHHbIE IIOTOKH HANpaBIIAIOT Ha
YKECTKUE HEIOABVIKHBIE MEPErOPOAKH U NPOU3BOAAT UX TOPMOXKEHHE, NPH ITOM
4acTh MyJBIIBI M3 HUXKHEH 30HBI C OONBIIOH HHTEHCHBHOCTBIO 0OpabOTKH
HAMPABJIAIOT B BEPXHIOK 30HY C HU3KOH MHTEHCHBHOCTBIO 00paboTKH.

HenocTtaTkoM JaHHOTO crocoba sABISETCS cl1aboe BO3JCHCTBHE Ha 4aCTULBI
YIS B YCTPOMCTBE, MMEIOIIEM TOJNBKO BO3OYAMTENH aKyCTHYECKHX KonebaHwWi,
BO3HHMKAIOILME B 3aTOIUIEHHBIX CTPYSX CYCIIEH3HH, M OYCHb MaJjias BEpOATHOCTD
BO3HHKHOBEHHS KAaBHTAllMM, HWMEIOIIEH 3HA4YUTENBHO Oojlee HHTECHCHBHBIE
(dbakTOpsl BO3AEUCTBHS

H3BecTeH cmoco® MojlydeHHs OpraHOMHHEpPAlbHBIX I'yMHHOBEIX YAOOpeHHH
marerr RU Ne 2159222, omy6m. 20.11.2000, Ne 99110858/13 [9], cormacHo
KOTOpPOMY TyMAaTocCOepXalliee BelecTBO - Topd, camporenb uiu Oypsid yroib
00pabaThIBalOT XUMHUYECKHMM peareHToOM, HutpodocharoM Kammsi H B
TOMy4eHHYIO CMeCh 100aBIsIOT a30TocoepiKallee ynoOpeHue - MOYEBHHY.

ITperMyIIECTBOM JaHHOTO CIocoba SBIAETCS BO3MOXXHOCTH OCYIIECTBICHHS
NIPOLIECCOB T'yMHU(HUKALIUU B OAHOH EMKOCTH.

HepocraTkaMu JaHHOTO crioco0a sSBISIOTCSA:

- OTCYTCTBHE BO3MOXXHOCTH CO3/1aHHS ONHOPOJHBIX TOMOTEHHBIX CYCIICH3HH;

- ITMTEIBHOCTH MpoLecca r'yMUGHKAIMU CBIPbs (10 16 CyTOK);

-OTCYTCTBHE BO3MOXXHOCTH ITPUTOTOBJIEHUS IPaHyINPOBaHHBIX KOMILICKCHBIX
OpraHOMHHEPAJIbHBIX I'YMHHOBBIX YI100pEHHUH.

M3BecTeH cnocod MONy4eHHsl OpraHOMHHEpanbHOro ynobpenus nateHT RU
Ne 2144014, omy6n. 10.01.2000, Ne 95116497/13 [10], cormacHO KOTOpOMY
NpOLIEANIAE CTAIUI0 KOMIIOCTHPOBaHHMS OTXOABI THAPONU3HOIO ITPOM3BOJCTBA
JIUTHUH ¥ TIOCJIEAPOXKKEBOH OCTaTOK, ¢ NOOaBJIEHHEM B Ka4eCTBE MHUHEPAIbHOIO
CTPYKTYpOOGPa3syoLIEro BEIIEeCTBa 30JIbl OT CXKUraHusi Oyporo yris, CKIaaupyioT
Ha GETOHHOM IUIOIIAAKE H BBIIEPXKHUBAIOT B TEUEHHE JIETHETO CE3QHA.

Hepnocratkamu cnocoba SIBJISIFOTCS IUTUTEIBHOCTD mpolecca
KOMIIOCTUPOBAHMSA OTXOJOB TUIPONH3HO - IPOMOKEBOro  IPOU3BOJICTBA,
HEMOCTOSIHCTBO COCTaBa OTXOJOB THIPOJH3HOIO MPENNPHATHS U MEIJICHHOE
o6pasoBaHie TyMHHOBBIX KHCJIOT B KOMIIOCTHOM Kyde.

W3BecTeH croco® MONydeHHs OpraHOMHMHEpanbHOTO ynoOpenus mareHT RU
Ne 2140408, omy6s. 27.10.1999, Ne 98120463/13 [11], cornmacHO KOTOpOMY B
TEXHOJIOTHYECKOH IMHUY IIPOU3BOIAT cMellleHrue Topda, kapbamuna, conen Kaus,
dochatoB, aMMOHHUS, TPAHYJIALHMIO CMECH U CYLIKY NPOAYKTa B TOKE TOMOYHBIX
razo. KOMIOHEHTHl mepel TI'PaHYJIMPOBAHHEM CMEIIHBAIOT JO O00pa3oBaHus
OJHOPOJHOM MacChl, COOTBETCTBYIOIUEH 3aJaHHOMY XHMHYECKOMY COCTaBy
ynoOpeHus, K Hell 100aBIAIOT peTyp MPOAYKTa, NbUIb JUIA CO3MAHUA CBINYIeCTH
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Macchl M ylydlleHus IpaHylooOpasoBaHus. [Ipoliecc cymky npoaykra BELyT BO
B3BEILIEHHOM CJIO€ B TOKE TOIOYHBIX ra30B IIpH MX HadaibHOU TemmepaType 450 —
470 °C, npu cpenHeit ckopocTu TemnoHocutens 45-60 m/cex B Tewenue 1,25-2,5
CeK B anmapare Tpy0a — CylIuJka.

Henocratkamu cnocoba mosiydeHHss OpraHOMUHEpPAIbHOrO YJAOOpeHus
SIBTISFOTCSL:

- ¥W3-32 KOPOTKOTO BpPEMEHH TEXHOJIOTHYECKOTO IIMKJIa, HEIOCTATOYHAas
IPONWTKA  OpPraHUYecKOW  COCTaBisIOMmIEd  yIoOpeHHs  MHUHEpalbHBIMH
KOMIIOHEHTaMHU;

- OrpaHUYEHHOCTh MPUMEHEHUS KOMIIOHEHTOB yAOOpeHHs (OpraHuyeckas
4acTh);

- OTCYTCTBHE 000OPYOBaHHUs 1Sl IPUTOTOBJIEHUS TYMUHOBBIX KUCJIOT;

- HEJOCTaTOYHO TEXHOJOrMuHOe O0OpyAOBaHME ISl CYHIKH ITOJY4E€HHBIX
rpaHyJ, 9YTo KacaeTcsi o0ecriedeHusi CKOPOCTH ABMXKEHHUS TOTIOYHBIX Ta30B,;

- OTCYTCTBHE OOOpYHOBaHHUS AJIi U3MEJbUYEHUS KOMIIOHEHTOB yAOOpEHHUA U
UX FOMOT€eH3aliy;

- orcyrctBue obOopynoBaHus [UIS  O0OpaGOTKH  JIMTHOCOAEPXKAIMX
KOMIIOHEHTOB y1oOpeHus (CojioMa, OTMIIKU, KOCTpa, JieH, HIellyXa U T.1.);

- OTCYTCTBHE 00OpYHOBaHHUS I NepepabOTKU U HMCIOJIb30BaHUS TBEPABIX
OBITOBBIX OTXOJIOB B Ka4eCTBE KOMIIOHEHTOB yIOOpEHUS.

B narente 102821 UYexocnosakuu [12] pactBop unu pacmiaB Ca(NO;),
BIIPBICKUBAIOT B CYXOH TpaHYJST TOH e conu, HarpeTsld g0 80 - 350°C wu
NONJEP)KUBAEMBIN BO MCEBI0OXWKEHHOM cioe. [Iponecc BeayT B BepTUKaIbHOU
CTAJIBHON LMJIMHAPUYECKOM IIaxTe, HMEIONIEA KOHUYECKOE CY)KEHHUE, B KOTOpPOE
BMOHTHUpOBaHa peIlleTka ¢ NPSAMOYTOJbHBIMA OTBEPCTHSIMU pa3MepoM 1 - 2mwM.
O61mas mwomaae pemerky B 1,5-3 pasa MeHbllIe IUTOIaAN WIMHAPUYECKON YacTh
IIaxThl: CyMMapHas IUI0IMangs IPOCBETOB cocTaBiseT 3-25% Iomaay U peleTKy.
Iloxg pemerku nmpu 200-1000°C moparoT cMech BO3yXa U MPOAYKTOB CXKUTAHMS
TBEPAOT0, XXUAKOTO WIH ra3000pa3HOro TOIUTMBA B KOJUYECTBE, JOCTATOUHOM IS
NCEBAOOXKMKEHUS MaTephasila HajJ pelleTkod. Yepe3 OOHY WM HECKOJBKO
HacaJoK, YCTaHOBJIEHHBIX B CTEHKaX KOHMYECKOW YacTH INaxXThl Ha YpOBHE
IICEBJJOOXKUIXKEHHOTO CJIOs, HEMPEPBIBHO BBOJAT paciiaB uiu pactBop Ca(NO;), u
pacnbLIsIoNIee CpeJACTBO B BHUAE Mapa U Bo3ayxa. COOTHOIIeHHe KOJHYecTBa
niceBIOOXKMKaromero raza u prapbickuBaemoro Ca(NOj;), IOKHO OBITh TaKWM,
4TOOBI B IICEBIOOXKMKEHHOM CJIO€ TIOIEP>KUBANIaCh TeMIiepaTypa B npeaenax 80 -
350°C. Cyxoil rpaHyJsiT HENpPEPHIBHO OTBOAAT M3 MCEBAOOXXHMKEHHOIO CJIOS 10
TpyOKe, yCTaHOBJIEHHO! Ha YpOBHE pelIeTKH.

HenocratkoM cnocoba  sBiseTcsi HEOOXOAMMOCTH [IO/IIePXKUBAHUA
KOMIIOHEHTOB TYKOBOHl CMECH BO IICEBHOXI)KEHHOM CJIO€ M BIPBICKUBaHHE
pacmnaBa Ca(NOQOs),' 4H,0, a Takxe noanepxMBaHue BEICOKOH TeMIIEpaTypBhl.

B mnarenre YexocmoBakuu 128497 [13], B Ca(NOs),:4H,O (I) wumm
5Ca(NO;),"NHyNO;-10H,O (II), nonydenHble mnpu mnpousBoactse NPK -
ynobpenun, kpuctausytoT B miaBe Ca(NO;),-4H,0, Ca(NOs),'3H,0 wiu B ux
cmecd. Kpucramzanus uzaer 3a c4yeT TEIUIOTHl IUIABIEHMsA, KOTopas i
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TPOIyKTa COCTaBnsAeT okono 34 KKaJI/KT, a TeIUloTa KPUCTAJUIU3aLUU OKOJIO 16
kxay1/r. 3GhITOK Temna pacXofyeTcs Ha IUlaBleHue Tepaoro 1, KOTOpBIH MOAAI0T
HEIpPOCPEICTBEHHO B IPaHyJIATOD.

HenoctaTkoM criocoba ABIseTcs HeoOXOAMMOCTb IONyHeHHs KPUCTALIOB U3
XUIKOH (a3bl U HEBO3MOXHOCTH NIPOM3BO/ICTBA KOMIUIEKCHOTO MHKpOY0OpeHus,
COZIEPKAIIETO MUKPOIJIEMEHTBI, TAKKE KakK XKeleso, Cepa, MarHui Mezib 4 Jp.

Crioco6 MOyYeHHs KOMIUIEKCHOTO YyHOOpeHHs IO IaTeHTY 1107730,
®pannus  [14], 3amovyaercs B TOM, 4TO TeTparuapar HHTpaia KaJIbLIks,
BbIJICJICHHBINA U3 IPOAYKTa a30THOKKCIOTHOIO Pa3NIOKeHUs IIPAPOIHOTO docdara,
obpabareisatoT 1ipu 60 - 70 °C MOYEBHHOW 110 pEAKLHH:

Ca(NO3),4H,0 + 4CO (NHy), — Ca(NOs), 4CO (NHy), + 4H,0.

[Mony4aioT XAMHHYECKOE COeIUHEHNE, 3HATUTENbHO MEHEe IUIPOCKOIITHIHOC,
yeM TeTparupaT HuTpara Kajbuus. OXHOBPEMEHHO M3 OCTaTka KHCIOT,
COLEPXKAIMXCS B TeTparujpare, o0pasyrorcs docthar U HATPAT MOYEBHHBI, 2
BBLAEJMBILYIOCS KPUCTAUIM3ALMOHHYI0 BOJY BbIIAPHBAIOT. s yBeTUUEHHS
conepxanust P,Os B ynoOpeHHH mepen 06paboTKO MOYEBMHOW K TETparuapary
nob6asnsror Heobxoaumoe konuuectso H;PO, mimm doctara, pacTBOPUMOTO B BOIE
WM UMTPaTHOM pactBope. MOXHO 10GaBIATh TaKXke CONM aMMOHHA, KallHi,
CaCO; wm Al-Ca-Tepmodocdar. ITomydeHHyi0 Maccy TpaHylIUpylOT H IOCIC
BHIIAPUBAHMS. BOABI WM 0e3 BBINAPHBAHMS N00aBISAIOT BBICYIIEHHYIO MENKYIO
‘(ppaxuuio npeAbIAyLIeH OnepalyH.

Crioco6 IMPOU3BOCTBA CIIOXKHBIX HETHTPOCKOIIUTHBIX yno6peHui Mo MmaTeHTy
1215516, ®pannus [15], 3aK104aeTcs B TOM, YTO T€Tparuapar HATpata KaJIbIUsA
clerka TOJOrPeBaloT [0 IUIaBJICHUS B KPHCTAUIN3al[MOHHOA Boje H K
TIOTy4EeHHOMY PacTBOPY HO0aBISIOT KHCO; nnu K,COj3 cornacHo peakiysM:

C&(NO3)24H20 + 2KHCO3—>2KNO3+ C02 + C&CO3+5HQ_O u

C&(NO3)24H20 + K2C03—‘>2KNO3+ CaCO3+ 4H2O
[losTy4eHHYO Maccy B CMECU C MEJIKMM PETYypOM, o0pasyromuxcs B NPEIbIAYIIAX
omeparuix, rpaHyIHpyloT u cymar. Jis Tmony<deHus yaoOpeHui coepKammx
AMMHa4HbI a30T B CMecCTHTeNb, JO BBEJEHHS KalMeBBIX COJCH, n06aBiAIOT
aMMMaK M1 CMECh aMMHaKa ¢ yrIeKUCIOTOH.

HenocTaTkoM cmoco0a W KOMIIOHEHTOB JUIs IIOTyHCHHS TyKOB ABIACTCA
TOHKOE H3MeNbueHre IIPUpoaHoro Gocara 10 MOPOLIKOOOPAa3HOro BUIA, 8 3aTeM
06paboTKa ee a30THOH KHCIOTOH, JUIs BEIISNEHAA TETPOrUpaTa HHTpaTa KaJIbLIuA,
KOTOpBIi 06pabaThiBaloT MOYEBHUHOH IIPH ompe/ie/IeHHO} TeMIieparype.

WsBecTeH CNoco0 MOMydeHMs TYMHHOCOIEPXKAIlero OpraHOMHUHCPAbHOTO
yno6penust 1o marenty RU Ne 2051884, 3asiBka Ne 95105946/15 [15], cornacHo
KOTOpPOMY MOBBIILIEHHE arPOXUMUYECKOH > hEXTUBHOCTH yAOOPEHHS IPOUCXOIUT
33 CueT OITHMM3AIUHK €T0 COCTaBa TaKUM 00pa3oM, YTOOBI IPM BHECEHUM B NIOUBY
OHO OKa3bIBAJIO KOMIUIEKCHOE BO3/ICHCTBUE U HA PACTEHHS, 1 Ha II0YBY. HcxonHbli
6ypbiii yrosb MoBEpraeTcsi TOHKOMY H3MEJIBYEHMUIO 110 pasMEpoB meHee 100 MKMm,
KOTOpBIii 3aTeM 06pabaTeiBaeTcs 2-10% BOAHBIM PaCTBOPOM KOH pnst osy4eHust
TYMHMHOBBIX KHCJIOT, 2 B Ka4ecTBE MHUHCPAJbHOIO yaoOpeHusl HCHONB3YIOT
usMenpueHHOe  ochopcomepxKaliee ChIpbe, U3MeNbYEHHBIC H3BECTHAK  H
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IJIayKOHUTOBBIM TMecok. B kadecTBe ImacTU(UKATOpa MCIOIB3YIOT PacTBOP
MoveBHHEI. H3 nomydyeHHo#! cMecu GOpMUPYIOT IpaHyJlbl, KOTOPEIE CYILAT.

HenocratkamMu  mgaHHOTO  crmocofa TMONy4YeHUs  T'YMHHOCOJEPIKAIIEro
OpPraHOMHUHEPAJIbHOTO YAOOpEHUs SIBISIOTCS:

- MOJlyuYeHHe TyMHHOBBIX KHCJOT HpelycMaTpUBaeTCs TOJNBKO M3 OyphIX
yTien;

- B cocTaBe YyHOOOpeHWiH HeT JUTHHH COJAEPXKaIllMX OpraHu4ecKux
COCTaBJISIIONINX, CIIOCOOCTBYIOIINX HAKOILUIEHHIO IyMyca B II0YBE U IIOJIEPKAHHIO
)KU3HEIEATEIBHOCTH IIOUBEHHBIX OaKTepuit (canpouTsl, reTepoTpodsl);

- BCE KOMITOHEHTHI YAOOpeHUs MOoJUIekaT U3MENBbUEHHUIO 0 pasMepa MeHee
100 MKM, YTO CBSI3aHO ¢ OOJBLINMU SHEPreTUIECKUMH 3aTpaTaMH,

- OTCYTCTBHE BO3MOXHOCTH YTWIM3allMM TBEpAbIX OBITOBBIX OTXOIOB
rOpOZOB;

- OTCYTCTBHE BO3MOXXHOCTH yTwimsanuu 301 TOLl B kayecTBe IOCTaBIIMKA
MHUKpPO3JIEMEHTOB.

M3BecteH crmoco®  TMONMydeHUS  KOMIUIEKCHOTO  OpraHOMHUHEpPAJIBHOIO
ynoOpennss B aktuBarope no mnatenty RU Ne 2189370, omy6a. 20.09.2002, Ne
2000103126/13 [16], cormacHo kotopomy Topd oOpabaTbiBarOT pPacTBOPOM
IIENOYH, TIOTyYeHHYIO0 CMECh BMECTe C BOJIOH NPOIyCKalOT Yepe3 KaBUTAllMOHHBIH
HACOC, MOJIy4eHHYI0 TOpdoBoAsHYH0 macty oboramaioT  GochopHEIMU
COENUHEHHMSMH U aKTHUBHPYIOT PACTBOPOM CEPHOMN KUCIIOTHI.

HenocraTkaMu JaHHOTO crtoco6a sSBJISIOTCS: OTPaHMYEHHOCTh COCTaBa ChIPh,
HeoOXOAUMOro ISl MOJIyYeHHs KOMILUIEKCHOTO OpraHOMHMHEPAIBHOTO yI00peHHs
M OTCYTCTBHE BO3MOXXHOCTH €ro IPUTOTOBIICHHUS IS JTIOOBIX BUAOB ITOYB.

M3BecteH crmoco6 MOMydYeHHs] OpraHOMHUHEPAIbHOTO yAOOpEHUs IO IaTeHTy
RU Ne 2151757, omy6n. 27.06.2000, Ne 99112997/13 [17], cornacHO KOTOpOMY
KOMILIEKCHOE OpTraHOMHUHEpaJIbHOe YIOOpeHHe ¢ IOBBIIIEHHBIM COJEPXKaHHEM
MUTATEILHEIX 3JIEMEHTOB M TYMHHOBBIX BEIIECTB, KOMIIOHEHTBI KOTOPOTO
OT/EJIBHO CYIIAT, U3MEJbYAIOT JO pa3Mepa YyacTUl MeHee 70 MKM, MPOBOJST CyX0e
CMeIlIMBaHHe KOMIIOHEHTOB, YBIa)XXHEHUE U IPaHyIISLHIO.

HenocrarkaMu  crmocoba  SBISIOTCS: OTCYTCTBHE  LIEJICHAIIPABJIEHHOTO
TNIOJTyYeHHs: TYMHHOBBIX KHUCJIOT, GOJIBbIINE 3HEPro3aTparhl Ha NPEIBapHUTEIILHYIO
CYIIKY ¥ TOHKOAMCIIEPCHBIN pa3MoJl KOMIIOHEHTOB.

M3BecTeH croco0 TMONy4YeHHsT TpaHyJIHPOBaHHOIO OpPraHOMHHEPAIBHOI'O
yno6penusi, natent RU Ne 2198152, omy6a. 10.02.2003, Ne 2000115433/13 [18],
COrJIaCHO KOTOPOMY IIOJMYXHAKHM HaBO3, BJIarolOINIallAIONIMKi  MaTepHal,
HalOJHWTEIb M MHHEpajibHble N00aBKH, NO3WPOBAaHO IMOJaHHBIE B CMECHTEINb,
MepeMEIUBAIOT IONYYEeHHYI0 Maccy W TIpaHynupyloT B Oapabare. I'panyibi
06€3BOXXHBAIOT B OHOTEPMHYECKOM TOMeleH!H. | 0ToBBIe yno6peHus oboramarT
a30TOGOUKCHPYIOLIUM WIH bochopoMoOUIN3YIOLIUM OUONIOTUYECKUM
npenapaToM.

Henocratkamu cnocoba siBisOTC:

- HH3Kasg [POHU3BOAWTEIBHOCTh OOOpYNOBaHHMS  U3-32  OTCYTCTBHS
MPUHYAUTEIIGHOM CYIIKHU MOTy4eHHbIX IPaHyI;
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- HeJOCTaTOYHOE BO3JEHCTBME Ha BIIAromorallalolye MaTepuaisl, ¢ UEIbIO
UX TIy6OKOW NPONMTKH, KOMIIOHEHTAMH XMIKOTO HaBo3a M MHHEPAIIBHBIX
100aBOK;

- OTCYICTBME BO3MOXXHOCTH  TOJy4CHUS KaIMOpOBAHHBIX  I'PaHyI
OJIMHAKOBOT'O pa3Mepa;

- OTCYICTBUE B TEXHOJOTHYECKOHM JMHHH BO3MOXHOCTH IPUIOTOBICHHA
TYMHHOBBIX KHUCJIOT.

M3BecTeH croco0 BbIAEIEHHS T'YMHHOBBIX BEIIECTB U3 NPUPOAHOIO ChIPbA,
matentr RU Ne 2178777, ony6im. 27.01.2002, Ne 2000123813/13 [19], corimacHO
KOTOPOMY BbIAEJICHHE TyMHMHOBBIX BEIIECTB M3 IIPHPOHOTO ryMUGHLIIPOBAHHOTO
Marepuana, ITyTeM ero oOpabOTKM IIeNOYHBIMH PaCTBOPaMH, KOTOPYIO IPOBOIAT
PACcTBOPOM IIENOHH, COAEPXKAIIMM NOMONHATENEHO MOUEBHHY H KOMILIEKCOH, LIpH
COOTHOLLIEHHH I11eJI0Yb — MOYEBHHA — KOMIUIEKCOH, paBHOM 1,0-1,0-5,0.

B W3BeCTHOM CIocofe Kaxaas U3 COCTAB/IOIIMX IIETOYHOH CMECH MIPacT
CBOIO ONpeAENEeHHYIO POJIb!

. HOH INeJOYHOrO MeTalla THAPOQUIM3yeT CTPYKTYypHbIE (parMeHTbl
'yMHHOBBIX BEIIIECTB;

- MOJIEKYJIBl MOYEBHHBI COJIbBATUPYIOT KOHLEBBIC HacTH (bparMeHTOB
I'YMHHOBBIX BEILIECTB,;

- KOMIUIEKCOH yJajseT MeTaJJIMYeCKhe MOCTHKH MEXIy CTPyKTypHBIMH
(dparmMeHTaMy TyMHHOBBIX BELIECTB.

B cymme, Bce 3TH 30QEKTh, MO3BOJIOT pasphIXIATE H «pa3buBaTH»
CTPYKTYPHPOBAHHBIE KOJUIOMIHbIE MULEIUIbI, BB/ TyMUHOBBIC BEIIECTBA M3
PUAPOJHOrO TyMyCOBOrO MaTepuaia, Oe3 CHJIBHOTO W3MEHEHMs CTPYKTYPBL
TIOBBILIAS BHIXO/ TYMHHOBBIX BEIECTB U3 IPAPOJAHOTO CHIPBA.

HemocTaTkoM criocoba SBIsSeTcs TO, YT0 0OBEKTOM 06pabOTKM MOTyT OBITH
GoraTbie I'yMyCOBBl€ IOYBbI, YepPHO3EMBI, C JOOABKOH Topda, camponeis ¥ T.A.
Croco6 He peayCMaTpUBaeT MPUrOTOBIEHUs] KOMILIEKCHBIX OpraHOMHHEPATIBHBIX
yI06peruit [UIsl BeeX BUJIOB T0YB (CepbIe, JIECHBIE, [IECYAHbIE, COIOHIIOBBIC 1 Ip).

3BecTHBI CITOCOOB! MOIyYeHHUs yI0OpeHH# ¢ UCTIONB30BaHHEM NPHPOAHOTO
MHEHEpana - CEPIEHTMHWTa, KaK MarHuiicozepxaliero KOMIIOHEHTa B
MUHEpAIBHOM YI0OPEHHH, B KOTOPOE 100aBIsIOT JPYTHE MOJIE3HBIC KOMIOHCHTR,
TaKHe KaK Kaiui, Gocop, MUKpPOIIEMEHTH U Ip.

Cornacho mnarenta TaiiBanb, Ne 574176, omy6n. 2004.02.01 [20],
CEpIIEHTHHHT HCIIONB3YIOT KaK TakoBoH, Oe3 no6aBok, HO Mmocie 00paboTKH,
BKJIFOUAIONell M3MeJbueHHe, N00aBleHHe BOABIL, (OPMOBAaHME MIAPHKOB M HX
criekaHWe IpH BbicOKOH TemmepaType. CrocoG XapakTepH3yeTcsd 6OBITIMH
3aTpaTaMM Ha TEIUIOBYI0 00paboTKy.

MsBecTeH crmoco® TpHMEHEHHS CEPIEHTHHWTa IIpH  TPOM3BOJCTBE
yIoGpeHuil, Tie OH HCIOIB3YETCS HE B Ka4eCTBE MX KOMIIOHEHTd, a4 B Ka4ecTBe
KaTalM3aTopa TeXHOJIOTHYECKOro pouecca, MaTeHT SImoruu Ne 2508413, ony6u.
19.06.1996 [21], Tme rymyccomepxaliee yAoOpeHHe IOJy4aroT B pe3yJbTaTe
peakuuy TyMUGHKAMM 3DEJIOro KOMIIOCTa, C PasMHOXCHHEM IIOYBEHHBIX
MHKPOOPraHH3MOB B TPHCYTCTBMM CEPIICHTHHUTa WM  POJCTBEHHBIX eMy

8



MUHEpAIOB, B 4Ype3BbIYaiiHO MaJlOM KOIHIECTBE, HopsiiKa COTBIX JIOJIeH
npouenta. Ha BbIXone mporecca IOIy4aroT UK TPOTYKT, 0OOTamleHHbIH
YKa3aHHBIMM MHKPOOpTaHW3MaMu H OCBOGOXIEHHBIH OT TBepHo# a3kl
cozepIKalllel, B TOM YHCIIE, ¥ yKA3aHHbIC CEPHEHTHHHT WY Apyrye MAHepallbl.

VI3BecTHB! psiAl croco0oB, Iie KOHEYHbIE MPOAYKTBl MOIYT HCIIOJIB30BAThCA
KaK yJZoOpeHWs, TaKk W B KauecTBE IOYBEHHDLIX cybGcTparoB, COAEPIKAIMX
ryMHHOBbIE BEINECTBA. OTH criocoGsl OCHOBAHEI Ha MpeoGpasoBaHMK OHOMAcCCH,
TAKIX KaK HABO3, IITMYbM IIOMET, APEBECHbIE ONMWIIKH, APEBECHAst KOpa, CyXoi
OCTATOK CTOYHBIX BOJ, OT CENapHpOBaHHBIX OBITOBBIX OTXOJO0B, H Ap. YkazaHHOE
npeoOpa3oBaHKe OCYILECTBIIACTCS G0 HOCPENCTBOM €CTECTBEHHBIX MPOLECCOB,
yCOBEPILEHCTBOBAHHBIX ~ITyTeM CO3MAHMA A gux Oojiee OnarompuATHBIX
yCIOBUH, KaK 3TO MNpeAnaraerci B eBporelickoM mateHTe Ne 0356816, omy06.
20.05.1992 [22], matenre P® Ne 2051136, omy6n. 25.12.1995 [23], nmu myTeM
MPUMEHEHHs KyIbTYp MHKPOOPTaHM3MOB JUIs HHTEHCU(UKAIMK ITUX MPOLECCOB,
mateat P® Ne 2186753, omy6n. 10.08.2002 [24], aubGo c WCMONB30BAHUEM
XMMHYECKHX CPEeIICTB BO3JEHCTBHS KaK yKasaHO B [IATCHTE ®panrumu Ne 2705191,
omy6u1. 08.11.1995 [25], B nartenTHbI 3asBke OPL Ne 3419048, omy6:1.28.11.1985
[26], B aBTOPCKOM CBHICTENIBCTBE Yexocnopakuu Ne 220601, omy6i. 15.12.1985
[27] u B matenTe Iombium Ne 156587, omy6n. 31.03.1992 [28].

HeocTaTKOM I3THX CIOCOOOB sBISETCA TO, 9ro BCE OHMU CBA3aHBI C
HeoGXONMMOCTBIO cOOpa W HOCTaBKA K MeCTy MpOM3BOACTBA TeX HIIA AHBIX
[OIXONAIIMX OTXOJOB W PEAreHTOB, M0 Macce 3HATUTEILHO NPEBOCXOIAIINX
POMYKT, TG0 ¢ HEOOXOAUMOCTBIO OpraHU3allii TIPOM3BOACTBA HEMOCPEACTBEHHO
B Mecrax oOpa3oBaHMs TaKUX OTXOJOB. Takas OCOOEHHOCTH CO3JAcT
ompe/ieNieHHble TPYAHOCTH OCYIIECTBICHHA HKOHOMHHYECKH I[e1€CO00pa3HoOro
KpyIHOMacIITabHOTO MPOU3BO/CTBA. Kpome 3TOro, nojty4aeMbiM TaKUM criocoboM
TIPOAYKTaM CBOWCTBEHHO  HENOCTaTOYHOE cojepxaHue TeX WIM HHBIX
MHHEPATbHBIX KOMIIOHEHTOB, KOTOPBIE JIETKO KOMITEHCHPOBATh J00aBICHHEM UX K
MOJyYaeMbIM MPOIYKTaM WIH BHECCHHEM HEMOCPEeACTBEHHO B [OYBY MpH
BHIPAIIHBAHAN CETbCKOX03SHCTBEHHBIX KyJIBTYP.

VspecTeH CIOCOG  TONyYeHHs  KOMIUIEKCHOIO — OpTaHOMHMHEpalbHOIo
yno6penus, EBpasuiickuli MaTeHT Ne 023417, omy6:. 30.06.2016, Ne 201301063
[29], conepxaliero OTXOoIbl yI71e106bIMM U YTTIe000ralleHu, cynbdaT aMMOHUS U
docHopUTHYIO MYKY, BKJIOYAIONIMA [OMOJT  UCXOMHBIX KOMIIOHEHTOB H UX
CMEILCH)E, OT/IMYAlOIMics TeM, 4YTO B KauecTBe OTXONOB yraefo0bun |
yrneoGorauieHdst  UCIoJb3yIoT Gypble yIIH MIM BBIBETPEHHBIC YDA, ©
o6aBIeHHEM NPEIBAPUTENBHO 0DO0NOKEHHOTO NPH 750 — 900 °C BepMHUKYIHUTA,
30JIBI TTOJICOTHEYHMKA WITH OapIsHOro yris, cynbharoB, KapOOHATOB WM XJIOPHIA
KM ¥ a30TCOAEpKamux yIoOpeHHid, ammodoca, kapbamuna, cynepdocdara,
HWUTpaTa aMMOHHS, IPHYEM Pa3MOJl KOMIIOHEHTOB H HX CMeIIEHHE OCYIIECTBIISAIOT
OJHOBPEMEHHO.

U3secTeH criocol moiydeHHss MUHEPAIbHbBIX ya0OpeHu# 1Mo MaTeHTy RU Ne
2041186, omy61. 09.08.1995, Ne 5057974/26 [30], BKIO9ArONIMI CHHTE3 NPOAYKTa
M3 MCXOMHOTO CBHIPbS, TPAHCIIOPTHPOBKY, XpaHEHHe H TpPUMEHCHHC KOHEUHOT0
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IpOJyKTa, OTIAYAOIMACS TeM, YTO CHHTE3 NpOAYKTa BeIyT IO oOpa3oBaHHUA
MONYIpPOAYKTa B BHAE IIyJBHEl, KOTOPYIO 3arpyxaiot B KOHTelHep, TIC
TIPOMCXOAUT KPHUCTALIH3AlMA MPOAYKTa IIpH uKCHpPOBaHHBIX TEMIEparypax,
COOTBETCTBYIOIMX KPHUCTAIN3AIMM KOHKPETHOTO NpoOmyKTa 10 COCTOSHHS
TMAPOYIUIOTHEHMS 33[aHHBIX crerieHeii, 3a c4eT MOCTOSHHOTO OTBOJ@ MaTOHOTO
pacTBOpa, TPRHCIIOPTUPOBKY U XPaHEHHE OCYIIECTBIAIOT B TeX K€ KOHTEHHEpax, a
NpEMEHEeHHe ~ KOHEYHOro — MNpoAyKTa — OCYLICCTBIAIOT B  IpEABAPUTETHHO
PACTBOPEHHOM [0 33/IaHHOH KOHIEHTPaLiH COCTOAHAM HIIH B BH/JI€ KPUCTAJLIOB.

HegocTaTtkaMy [aHHOTO crocoba sBJfioTCsA OTCYTCTBHE B KKY kanuiHbIX
noGaBok. JloGaBiieHHE HX HENOCPEACTBCHHO ¥ noTpebuTeNns IMPUBOIMT K
YXYILUIEHAIO SKOJNOTMYECKOH OOCTaHOBKH U K JIOTIOJHUTENBHBIM CYIIECTBCHHBIM
>KOHOMHYeckuM 3aTpatam. Kpome toro, XKV copepxur 10 50% BoABI, B CBA3H C
yeM OH He TOUIEXKWUT ITHTENBHOMY XpaHeHHto Oosee 6 Mec. ¥ BBIAECPXHMBACT
OrpaHMYEHHBIH TeMIIepaTypPHBIA IUalasoH, HE HIDKE 18°C. B u3BecTHOM c1oco0e
WKY ciamBaeTcs B CTAlMOHAPHYIO €MKOCTh  HENOCPEICTBEHHO BOJIU3H
notpeGuTens paguycoM He Oonee 50 kM, a caMa TPaHCIIOPTHPOBKa TpedyeT
TOJILKO CIELTPAHCIIOPT.

Jlns CHYDKEHHs 3aTpaT Ha TOJNyYeHHe OpraHOMHHEpAJIBHBIX ynoOpeHu, 3a
cueT MPUMeHEHHsi Pa3TMYHBIX TPUPOAHBIX MATCPUAJIOB, CeNbCKOX03SHCTBEHHbIX U
POMBIIIEHHBIX OTXO/IOB, @ TAKKe C LEJIbIO MIPUaHHi T0JTy4aeMbIM YA00peHNAM
CBOMCTB MEJHOPAHTOB, YJyYIIAlONMX CTPYKTypy I[09B, HacTo HCTIOJNIB3YIOT
TEeXHOJIOTYH, [O3BOJIAIONIME MOIy4arh OpraHOMHHEPATIBHBIC KOMITO3UTHBIE
ynobpeHHs, KOTOpble CcolepKar He AKTHBHMPOBaHHBIE TYMYCCOAEpKallue
MaTepuaibl U JOMONHUTENBHO BKIIOYAIOT B ce6st mpupoaHbie MuHepansl. Taxue
KOMIIO3UTHl MOTYT OBITH MCIONB30BaHBI HapAly ¢  MOYBECHHBIMH cybcTpaTaMmu,
OHM OGecrevrBaloIye YAep)KaHie Bllark, XOpole IpeHaXHbIC CBOMCTBa 110 BOJE
¥ BBICOKYIO MOPHCTOCTH Ul JOCTyNa BO3AYXa, HOHOOOMEHHYIO €MKOCTh UIf
yAepKaHWs ¥ TPAHCIIOPTa HOHOB NMUTATENBHBIX BEIIECTB K KOpHAM pacteHui. Bo
MHOTMX CJIy4asX OHHM Taioke OGecmedMBalOT IOAJIEpXKAHHUe onpeaeNeHHBIX
MHTepBAJIOB 3HaueHuH pH, ONTHMANBHBIX IS BRIAIBaHUA pa3IMYHBIX KYJIbTYP,
B YACTHOCTHM, JUIS HAMIYYIIEro MOITOMEHMs MM MUTATEeIBHBIX BEIIECTB (em.,
nanpumep: Total Crop Management for Greenhouse Production, EB 363
Greenhouse Bulletin, University of Maryland Extension, 2011, p.p.253-263, 277-
290 [1].

K TexXHOJNOTHsSM yKa3aHHOMN BBIINE TPYNIBI, OTHOCHUTCS, B JacTHOCTH, crioco6
IOy YCHHS MHHEPATbHO-OPraHHYeCKOro KOMILIEKCHOT'O ynoOpeHus,
CO/lepalllero KBapli-TIayKOHUTOBBIE NECKH, CANPOIENIEBYIO Maccy ¥ Mell, HaTeHT
PD Ne 2189959, omy6u1. 27.09.2002 [31].

VsgecteH Takxe crnoco6 no marenty P® 2151757, omy6s1. 27.06.2000 [32], B
COOTBETCTBHH C KOTOPHIM MOJYy4aioT yAOOpeHHE BKIIOHAIOMES Oypsiii yroib,
Topd, KaJpuuiicoaepKallyii KOMIIOHCHT MrHepanbHble ynoOpeHus. B KadecTse
KaTbIUMCONEPKAIIET0 KOMIIOHEHTa HCIONb3YIOT BHETICHHYIO OBUIb - OTXOX
EMEHTHOr0 TIPOM3BOACTBA, @ B KA4eCTBE MHHEPAIBHBIX yaoOpeHu -
dochopUTHYIO MYKY, NOTall 1 xapOamMuI.
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H3BecTeH cmoco0 IONy4eHHS CIOXXKHO — CMEIIAHHOrO MHHEPAIBHOIo
yno6penusi, matreHT KZ Ne 27551, omy6m. 15.10.2013, 3asBka Ne 2011/1157.1
[33], myTeM BBICOKOTEMIIEpATYpHON 0OpabOTKHU IIMXTHI, cofepxailel dpocdaTHoe
ChIphe B BHE (GOCPOPUTHOM MEIOYM, BEPMUKYIUT M OTXOABI yried00EIBarOIIEH
npomsinuieHHocTd.  CornacHo  u30o0peTeHHo,  QOCHOPUTHYIO  MeEJOYb
NpeaBapUTeIbHO M3MeNpYaloT 10 kiacca meHee 0,1 MM, a BEpMHUKYJIUT U OTXOMbI
yriie00bIBaloIIel TPOMBILIUIEHHOCTH 10 Kiacca 0 — 1 MM, MOTy4YeHHYIO IIUXTY
YBIQXHAIOT BOHNOM go BnaxHoctTH 6 — 8%  Macc., IOABEPraroT
BBICOKOTeMIlepaTypHoii obpaborke mpu 750 — 900 °C Bo Bpamaromeincs
6apabaHHO# Meuy, OXIaXKAAKOT 10 TeMreparypsl 25 — 40°C u cmemmBarot ¢ 8-12%
rpaHy/TMPOBAHHOM aMMHUAYHOW CEJIUTPHI, IPHYEM IPOLECC BEAYT MPH CIIEAYIOIIEM
Colep)KaHH! KOMIIOHEHTOB IIUXTHI (Macc. %): docdarHoe chIpbe - 60-72, 0TXOIBI
yriaeno0siBatomieif MpOMBINUIEHHOCTH - 8-15, BepMHKyauT -7-16, amMMuavHas
cenutpa - 8-12.

HenocrarkaMu JaHHOTO crioco0a SIBISIFOTCS BBICOKasl TEMIIEpATypa Ipolecca
(850 -1000°C) u moHMmKEHHOE colepXkaHKe B MPoAyKTe (ochopa, HOHMKAIOLIETO
Ka4eCTBO MHUHEPAIBHOTO YOOpEHUs.

3agaya wu300peTeHHs - pa3paboTka crocoba IOJY4EHHs IKOJIOTHYECKH
0€30IacHOr0 KOMIUIEKCHOTO OpraHOMHHEpPAJBHOIO YyAOOpEeHHs, TYKOCMECH,U3
OCHOBHBIX IIMXTOBEIX MaTEpHAIOB, 00eCNeUUBAIOIINX CHIKEHUE IHEPro3arpar u
ylydlIeHHe KadecTBa yHoOpeHwus, 3a cueT cojepxaHus B HeM ¢ocdopa B Gonee
ycBosieMolt ¢opMme, Kanus, Keje3a, MapraHia d JApPYrMX MHKPO3JIEMEHTOB,
BJIArOIOIIONIAIOIIMX COPOEHTOB, a TakXke YJIy4lIeHUWEe COCTOSHHS IOYBEHHOIO
MIOKPOBA, IIyTEM CHM)KEHHUS B HEM TSKEJIBIX METAJIJIOB Y PaIMOHYKJIH/IOB.

TexHUYEeCKHUil pe3yNIbTaT, JOCTUTAeMbIH [IPH MCIIOJIB30BaHUH NPEAJIaraeMoro
n300peTeHus, 3aKI04YaeTcsd B IMONYYeHHH KOMIUIEKCHOIO OpPraHOMMHEPaIbHOTO
yaoOpeHHs1 - TYKOCMECH C BBICOKMMH TEXHOJIOTHYECKHMMH CBOMCTBaMH,
CIIOCOOHBIMH ITOBBICUTh YPOXAHHOCTD CEJIbCKOXO3SIMCTBEHHBIX KYNbTYp, MpH
OJTHOBPEMEHHOM CHIDKEHUH COIEPXKaHHS TSDKENBIX METaUIOB, PaJldOHYKIHIOB,
3aCOJICHHOCTh ~ [IOYBBI W YJIy4YIIEHHEM  3KOJOTHYECKOH  0OCTaHOBKM
MPOMBINIUICHHBIX PErHOHOB.

JlanHoe ymoOpeHue CMocoOHO U3BIEKaTh HEOOpPaTHMO M3 MOYBBI H
COCTaBJISIOIIMX IIMXTOBBLIX KOMIIOHEHTOB TYKOCMECH TsDKeJble MeTalllbl Ao (B %
macc.): Pb - 99, Hg - 64, Co - 97, Cu - 96, Cd - 96, Mn - 95, Cr - 92, Ni - 90, Zn -
90, Fe 10 99 u T.A., a cTeneHs u3BieueHus paanonyugos 90Sr, 137Cs u 234Pu
nopsaka 96-98%. AncopOMpoBaHHBIE TsDKEIblE METAUIBI W PAAUOHYKIIAIBI
YAEPXKUBAIOTCA TJIayKOHUTOM, BXOJAIIMM B COCTaB yAoOpeHMs. DTO IMO3BOJISET
OCTAHOBHTb HX BBIHOC M3 TYKOCMECH B PacTCHHs H, CIE€IOBATEJIBHO, IMOIYYHUTh
TPOIYKITHIO 3eMJieienusi 6e3 paJuOHYKIIUIOB U TSHKENIBIX METALIOB.

IMocTaBiieHHas 3ajaya pelIaeTcs TeM, YTO IIMXTa M CIOocoO Uil MOTy4YeHHs
KOMILIEKCHOTO OpraHOMUHEPAIBHOTO yI0OpeHus, TYKOCMECH, TPU BECOBbIE YacTH
0TceBOB NIPUPOAHEIX hoctaros kiacca 0-10 MM, cMEIIMBAKOT ¢ 1 BECOBOM YacThiO
6ypeIx yriei, kinacca 0-3MM, IIOJBepraloT TepMuueckod ob6paboTke. 3areM 3Ty
Maccy M3MeNbYaloT B LIEHTPoOEeXHO - sumnTadeckoit MembHuIe Tuma AC, ¢
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Helbl0 MexaHOXUMHYeckoi akTuauuu 1o kiacca MeHee 0,1 mMm. OTaenbHO
CMELIMBAIOT TPU BECOBbIE YacTH BepMHUKyTHTa kiacca 0-3MM u |1 BecoBad 4acTh
MeJIKO3epHUCTOro 6yporo yriis kiacca 0-3MM, a 3aTeM MOJBEPraloT TePMUYECKOH
o6pa6oTke npu 250 - 900°C B Teuenne 20-25MUH Bo Bpamaroleiics 6apabanHoO#
neun. IlonmydeHHBIH IPOAYKT OXJI&XIAIOT, CKIANUPYIOT M XpaHAT B OyHKepax
3akpeiToro THma. C LeNbl0 CHIKEHHs TOIUIMBO-3HEPTeTUYECKUX 3aTpaT MOXHO
UCTONB30BaTh OTXOABI MEXaHMYeCKMX OTCEBOB - MPOCHIIb W YJaBIWBAHUSA
ACIIHPAIIMOHHOM MbLTM MpOLEcca ariioMepalii MeNodYH MPUPOAHBIX (ochaToB
knacca 0-10 MM, B COOTHOIUEHMH NbUIb LIMKJIOHOB : IBUIb IEKTPOYHUILTPOB U
TpeTHUHBI BO3BpaT Menoun ¢ochopurHoro argomepara pasHom 0,8 : 0,1
0,1(0,7-0,8): (0,1-0,15): (0,1:0,15)

3aTeM MEJIKO3epHUCTBIH Oypbli yroilb ¥ BHYTPEHHHE BCKPBIIIHBIE MOPOJBI
yriaeno0bMy CMEIUMBAIOT B COOTHOLIEHMH 1:1, M06aBisAIOT KalMiCOAepxKaImH
MHHEpal, B BHJE KapHaJUINTa, WIX CHIbBUHUTA, MIM OuxapOoHata Kajius B
COOTHOLIEHUH CMECh - Kalumil cojepxxaiuii matepuan pasHeii  1:1. Maccy
H3MENbYaloT 0 Kiacca Menee 0,1MM ¥ HoIBepraioT pa3yOOXHBaHHIO IIPH
temnepatype 40-60 °C, no nomyuenus 40% BonHOH cycreHsuu. [lomyueHHbIE U
OXJIQKIEHHBIE TIPOMYKTH IOABEPralOT CMEIIMBAHMIO B CMECUTENE, IIpH
cooTHomeHu: ¢ocdar: Bepmukynut:40% BomHas cycnensus: 20% BOAHBIH
PacTBOp TATOKM: TJIAYKOHHT: a30T cojepiKaliee yIo0peHue, pu HEOOXOAUMOCTH,
paszoMm (0,65-0,7):(0,08-012):(0,05-0,07):(0,05-0,07):(0,07-0,1):(0,02-0,04).

I[Tpumep 1. K 67,5 KT TOHKOU3MENIBYEHHOTO JI0 Kiacca MeHee 0,1MM oTceBOB
IPUPOIHBIX (HOCHOPHTOB, MPOLIEALIAX TepMHUYecKyro o6paborky mpu 250-900°C
B Teuenne 20 — 25MHH M MEXaHOXMMHMYECKYIO AKTHBALMIO B LEHTPOOEKHO -
yummnTaUYeckoii MenpHuue tuma AC, pobasmsior 10,0 kr  000%OKEHHOrO
BEPMHUKYJINTa KPYMHOCTBIO MeHee 4 MM; 6,0 kr 40% BoaHOro pacTBOpa rymaToB,
Ha OCHOBE Kalui COJAepXallliX MaTepuajoB M Oyporo ymis ¢ BHYTpeHHHMH
BCKPBIIIHBIMH [TOPOJAMH, B3STHIX B COOTHOIICHUH PaBHOM 1:0,4:0,6;6,0 xr 20%
BOZHOTO PacTBOPA MATOKH, OTXOJa CaxapHOTO IPOU3BOJCTBA U 8,5 KI INIayKOHUTA,
HIPAIOLIETO POJib COPOEHTa, a IPH HeoOXOMMOCTH OT 2 [0 4 KT a30TCOJEPXKaIIero
ynoOpeHusi, B 3aBUCHUMOCTH OT XHMHYECKOTO COCTaBa IIOYBBI H 3aKasa
NoTpeOuTeNs. 3aTeM BBILNIEYKA3aHHYIO CMECh TINATENBHO IEPEeMEIINBAOT C
NoJIydYeHHEM TYKOocMecH cofepikamieit 16-18% P,0s, 3-4% xanus u a3oT.

B cocTaB TyKOCMECH BXOISAT TAaKXe Makpo- M MHKPOIJIEMEHTBHI - MarHui,
KaJbLMM, JKeJe30, MapraHel] ¥  Jpyrue, IO3BOJIAIONIME  IPOU3BECTH
PeKyJIbTHBALIMIO ¥ HENTPAIM3AIIMIO II0YBBI OT KUCIIBIX COSAUHEHU.

[Ipumep 2. 100 Kr OTXOHOB IpOM3BOACTBa (POCHOPUTHOTO arioMepara,
cocrosimero u3 70 % npUM LUKIoHA, 15 % mbutd 31eKkTpodHiIsTpoB U 15 %
TPeTHYHOro BO3Bpara, MepeMelwdBaloT ¢ 10 Kr OTXOO0B yrieao0bIBaroLeH
MPOMBILIIEHHOCTH, cocTosmel u3 50-70% BHYTPEHHHX BCKDBILIHBIX mopox u 30-
50% Meno4d Gyporo yrijis, M3MENbYSHHBIX B LEHTPOOEXKHO — ISIUIMITHIECKOH
menbHule Thna AC no kpynaoctu meree 0,1 M.

I[TonydyeHHyl0 Maccy MepeMeIlrBaloT B cMecutelie ¢ 12 Kr 000¥OKEHHOTO
BepMHUKYNMTa, kiacca 0-4 MM, ¢ 8,5 K ITayKOHHTa KpYITHOCTBIO MeHee 0,1MM, 10
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KT a30TCOJepiKallero yroopeHus, KpymHocTeto 3-4MM, ¢ 20 KT MPHIOTOBJIEHHOH
cycniensuu u3 40% BoaHOro pacTBopa OMkapOOHaTa Kallis, Melno4dd 6yporo yris u
¢ 20% BOAHBIM PAcTBOPOM IATOKH, B3ATHIX B cooTHoutenuu 0,5: 1,0: 0,25.

O6uias BNaXHOCTh OPraHOMUHEPANBHOIO YIOOPEHMs, COINEPIKAILETO a3oT
p¥ HEOOXOAMMOCTH, hochop, Kajluii, BlAroyaepXxuBaroliye U afcopOUpyrolye
MHHEpaJIbHbI€ BEILIECTBAa, I'yMaTbl X MMKPODJEMEHTHl, Ha OCHOBE HCXOIHBIX
IIMXTOBBIX KOMIIOHEHTOB COCTaBISET OT 3,9-4,3, IIpU CpeAHEM COJEPIKAHHMM BJIaru
4,1%.

BozHBIi pacTBOp IATOKHM UTPaeT poiib HE TOJIBKO KOMIIOHEHTA, COAEPIKAIIEro
OpraHMYecKHe BEIIEeCTB B BUJE MalbTO3bl M TINIIOKO3bI, HO M POJIb CBA3YIOIIETO
00J1a1al01Iero CKJIEUBAIOLIEH ClIOCOOHOCTBIO.

JIBIMOBBIE T'a3bl, NOTy4aeMble Mocjie 00XKUIoBBIX [IedYel, OYMINAIOT OT IBUIH U
HampaBJslOT B pydauiky oborpeBa peakropoB ans mnosydenus 40% BoaHoro
pactBopa rymara kamus u 20% BOXHOro pacTBOopa NAaTOKH, a MBI B TOJIOBY
TEXHOJIOTMYecKoro mpoiiecca B 6yHkep pocdopura.

[IpuroroBsiieHre BOXHBIX PAacTBOPOB IyMaTOB M IAaTOKH NPOH3BOJAATCA B
pa3HBIX peakTopax, HMeloUmx pybauky oborpea U CHaOXXE€HHBIX PaMHBIMH HJIH
TIpoIEUIEpHBIMA Melliaikamu, npu Temmneparype 40 — 60°C. Oto obecnieunBaeT
HUPKYJSILUIO TeIloareHTa - ropsdedl BOABI WM [BIMOBBIX Ta30oB Ipolecca
TEpMOOOPabOTKHU CHIPHSI.

JIiis CHIOKEHHUS MaTepHAIBHBIX 3aTpaT B IIpoLiecce TEPMUYECKOH MOATOTOBKH
docdaTHOro CBHIpbSI MOXXHO HCHOJIB30BaTh MEXaHMYECKHE IIPOCHIIM M IBUIH
aCIUPALIMOHHBIX CHCTEM IEXOB IMOJATrOTOBKU NMPUPOIHBIX GochaToB B pasINYHBIX
TEIUIOBBIX arperarax - oOuroseix MamuHax tuna OLl u OK wumu armomepanuu
docdartHoit Mestoun kiacca 0 — 10 MM B arjoMepaliioHHbIX MamrHax Tiina AKM.

O6ocHOBaHHE ONTHMAJIBHBIX COOTHOIICHHMN HHIPEIUEHTOB U IIapaMeTpOB
TEXHOJIOTMYECKOro Ipolecca IOJyuYeHUsI KOMIUIEKCHOTO OpraHOMHMHEPAJIBLHOTO
yIOBPEHHs U €ro XapaKTepUCTHKY [PYBEIeHB! B TaGIHIIE U Ha PUCYHKE.

Temmnepatypa TepMudeckoit 06paboTku pochaTHOro ChIpbsi U BEPMUKYIIUTA B
CMecH ¢ OYpBIM yrieM ¥ BHYTPEHHHUMH BCKPBIIIHBIMU NTOPOAaMHU OIPaHUYEHA TEM,
yro npH Temmeparypax Oosnee 900 °C BO3MOXHO OIUIABJIEHHS M HapyllIeHHE
CTPYKTYPBI BEpPMHKYJIHTa, a TaK JX€ IPHUBOIUT K II€PEpacxoly TOILIUBHO-
SHEpPreTHIECKUX PECYpPCOB.
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Ta6auna 1 Coxepianue KOMIOHEHTOB UIMXTOBbIX MATEPHATIOB aqsi o

yuyenus KOMIU[CKCHOI"OOpl'aHOMHHepaJleOl"O ynoﬁpennﬂ

[TpumMepbl CogepxaHue KOMIIOHEHTOB LHXThI B% I'paH cocTaB ConepXaHHe MUTETENbHbIX IEMEHTOB %
Mpupox | Bypwit | Bepmu Kanuit | [latoka Asor Tnayko | Bepmu | ®ocdop P,Os | P20Os P,0s Kaonun I'ymar
HbIH yroJjib KYJNUT, | COIEP. 20% COJIEPXK. HUT , Y¢ORWINT Ht, obw VcB Pact
docdop | BHYTpeH Coipbe p-p KOMIIOH obora | Yroib,
UT HBIA eHT LiEH BBII,
Bekpsim riaykoH
HBIH i
HIOPObl
(50:50)
ITpoToTHIN
1 64 5/5 10 6 7 3 5 21.0 79 3,4 7,4 8,1
2 69 7/3 10 7 6 - 5 20,3 1,6 3,3 7,8 8,8
3 69 6/4 8 1 5 - 6 20,6 7,8 34 8.4 8,3
4 62 5/5 10 7 6 - 5 20,0 74 3,2 79 82
5 67 37 10 7 6 4 6 21,8 8,5 3,7 7,8 8,1
6 62 5/5 10 5 5 3 8 21,5 7,3 3,6 6 8,2
7 66 5/5 10 6 6 3 7 21,5 7,8 32 7,1 8,1
8 61 5/5 10 7 7 4 6 4 mm 21,0 | 8.1 33 74 8.4
9 67 6/4 8 6 8 3 7 0.1 20,7 7,1 3,5 6,8 83
10 66 5/5 10 6 6 4 8 2 21,8 8,3 3,7 6,7 8,1
11 67 5/5 10 6 6 4 7 21,5 7,8 3,5 6,7 8,2
12 66 6/4 8 6 6 2 7 21,4 74 3,6 6 8.3
13 68 5/5 8 6 6 2 8 21,6 8.1 3,7 6,7 8,2
14 71 6/4 12 5 5 2 8 21,7 82 3,7 6,9 8.4
15 68 6/4 10 6 5 - 7 20,6 73 33 6,8 83
16 63 6/4 10 6 5 3 10 21,6 7,6 3,7 6,8 8,1
17 62 6/4 10 4 6 3 10 21,5 7,5 3,6 7,1 8,2
18 67 5/5 10 5 6 3 7 20,7 7,8 3,9 7,1 8,2
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®OPMVYJIA U3OBPETEHUSA

Hluxta 1 croco6 MOaydeHHs KOMILIEKCHOI'O OpPTaHOMHUHEPATHHOTO yIOOpeHHS,
TYKOCMECH, cojiepikanielt ¢pochatHoe ChIpbe, OTXOIB! YINIeno0sdy 1 oboralleHus,
BEPMUKYJIUT W aMMHUAUHYIO CEIUTPY OMUIUYAIOWUICA meM, 4mo WUCIOIbL3YIOT 3
BECOBBIE YacTH (OCHaTHOTO CHIPBS, OTCEBBI NPUPOAHEIX hocdhopuros kiacca 0-10
MM CMeIIMBArOT co | BecoBOU uacThio Oypsix yried knacca 0-3 M, HOABEPraroT
TepMHUYIecKoOil 00paboTKe, U3MENBYAIOT B IEHTPOOSIKHO-IIIUITHYECKON MeJIbHULIE
turia AC mo ximacca mernee 0,1 mm, a 3atem npuponssie pocdarTsl CMELIMBAIOT C
BEPMHUKYJIUTOM ¥ MEJIKO3EPHUCTBIM OyphIM yIWIeM, IPOLIENHIMX TEPMHYECKYIO
o6paboTky BO Bpamamomeiics OapabaHHOW meud, IOIYYEHHBIM IPOLYKT
OXJIaKIAOT.

Cn. nmo m. 1, omnuuaowuiica mem, Ymo MEIKO3EPHUCTHINA Oypblll yrois u
BHYTPEHHME BCKPBIIIHBIE [TOPOIB! YIIETOOBIYH CMEIINBAIOT B cOoTHOMmeHuH 1 : 1,
nobasisier Kanuicomep Kalil MUHepal B BUAe KapHalIUTa, WIA CUIbBUHUTA, UK
OukapboHaTa Kajdsig B COOTHOLICHHM CMeCh — Kallud COAepIKallluil MaTepuall
paBHoM 1 : 1, m3menpuaroT 10 Kinacca MeHee 0,1 MM ¥ TIOABEPraroT pasy0oKHBaHUIO
npu Temneparype 40-60°C no monyuenus 40% BOIHOM CYyCIICH3UU.

Cn. mo m. 1, omnuuarowuiica mem, umo 3 BecOBBIE HacTH IPUPOIHBIX
docdopuros kmacca 0-10mm, 00pazyromuxcs B Ipouecce uxX JOObIMY U TOATOTOBKE
K TEXHOIOTHYECKOMY IIEpeielly, CMEIINBAIOT ¢ 1 BecoBoil wacThio OyphIX yIuen
kiaacca 0-3 MM M TOABEpPraroT TepMudecKoi obpaborke mpu 250-900°C B TeueHue
20-25 MUH OXJIKIAIOT ¥ U3METHYAlOT B HEHTPOOSKHO-IIUIUIITUYECKON MEIbHUIe
1o xinacca menee 0,1 M.

Cr. o 1. 1, omnuuarowguiica mem, umo 3 BeCOBOU 9acTy BepMUKynuTa Kiacca 0-3
MM, CMEHMIHBAIOT ¢ | BECOBOM YacThIO MEJKO3epHUCTOro Oyporo yris kiacca 0-3
MM ¥ TIOABepraioT TepMudeckoi obpabotke npu 250-900°C, B Teuenue 20-25 MuH u
OXJIaXIAIOT.

Cn. no 1. 1, omauuaowuiica mem, umo TeMIepaTypa TEPMUUECKOU 00pabOTKU
dbocthaTHOTO CHIPESA U BEpMUKYIHTA & GyphIM YIVIEM U BHYTPEHHUMU BCKPBIITHBIMHU
noponamu fo/kHa O661Th He Goaee 900°C. ‘

Ci. nmo n. 1, omnuuaiowjuiica mem, 4mo OXJAXICHHbBIE TIPOLYKTHI IIOABEPrarOT
CMELIMBaHUIO B CMeCHUTeNIe, IpY cooTHoeHun docdar : Bepmukynut : 40% BogHas
cycrensus : 20%  BOAHBIM pacTBOp  IOTOKH : ITIAYKOHWUT : a30T  CoJeprkaliee
ynoOpenue, 1mpu  HeoOxommmoctH, paBaHoM  (0,65-0,7) : (0,08-0,12) : (0,05-
0,07) : (0,05-0,07) : (0,07-0,1) : (0,02-0,04). \

Co. mo 1. 1, omnuuarowjuiica mem, umo B KauecTse (ochaTHOTO ChIPbS MOIYT
OBITH WCIIONB30BaHBl  ACHHUPAIIMOHHEIC IBUIEBHAHBIE OTXOALI  IPOU3BOACTBA
docdoputaoro arnmomepara, cocrosmme u3z 70% neuim nukioHoB, 15% nbuM
anextpodmnsTpoB U 15% TperwuyHoro Bo3Bpata MenouH  (HocOpUTHOIrO
arjgoMepara,  KOTOpBIe  CMEIIMBAIOT €  OTXOAaMU  yIJieZoObIBarolei
[IPOMBIIUIEHHOCTH, cocTosmumu u3 50-70% BHYTpeHHUX BCKPHIIIHBIX 1topox 1 30-
50% wmenoun Oyporo yris, H3MEIBYEHHBIX B LEHTPOOEKHO-3IIIUITUYECKON
MeJIbHUIIE 10 KpynHocTd MeHee 0,1 mm. /
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8. Cm. mo m.l, omnuuarowiuiica mem, 4mo TOIYUEHHYIO MaccCy IMepeMeIInBaroT C
06O%CKEHHBIM BEpMUKYINTOM, Ki1acca 0-4 MM, ¢ IJIayKOHHTOM, KPYIHOCTBIO MEHee
0,1 ™M, asorocomepxammMm yroOpeHueM, B Buae ammodoca, a 3aTeM ¢
IIPUTOTOBIEHHON cycrensuedf w3 40% BOJHOTO pPACTBOPA M3 KOHIUCTEHIWH
OukapboHaTa xamus, menoun Oyporo yrns u 20% BOXHBIM pacTBOPOM IIATOKH,
B3ATHIX B cooTHomrenuu 0,5 : 1,0 : 0,25, a 3aTeM BHYTPEHHUX BCKPHIIIHLIX ITOPO.

9. Cun. mo 1n.l, omauuarwuiica mem, 4Ymo OTCEBHl NpUpoOAHOro Qochopura u
BEPMUKYIIUTA TMOIBEPraloTcs TepmoobpaboTke mpu Temieparypax 250-900°C, B
tedenue 20-25 MUHYT pa3[eiIbHO.

10. Cri. mo 1.1, omnusarowuiica mem, umo BMeCTO TIpoLIEcca TEPMUUIECKOH 00paboTKu
npupoaHsx ¢ocdaroB npu Temmneparype 250-900°C BO3MOXHO HCIIONB30BaHME
OTXOJ0B MEXaHUIECKUX OTCEBOB (IIPOCHINN) U YIABINBAHUS acCIMPAMOHHOMN IIBIIU
B IMKIOHaX ¥ OSIeKTpoQmiasTpax, Menouu Oyporo yris, W3MEIbYCHHBIX B
LEHTPOOEIKHO-IIUTUIITUEECKON MenbHuUIle 10 KpynHocTy MeHee 0,1 mm.

11. Co. mo n.l, omauuarowuiica mem, umo TOINYYSHHYIO MacCy II€PEMEIIUBAIOT C
000X KEHHBIM BEpMUKYJIUTOM Kiaacca 0-4 MM, ¢ IVIaAyKOHUTOM, KPYIHOCTBIO MEHee
0,1 MM, azorocomepxaiyM yaoOpeHueM B Buie amMmodoca, ¢ NPUTOTOBICHHOMN
cycmensueit u3 40% BOZHOTO pacTBOpa M3 KOHIMCTEHUWH OukapboHaTa Kaius,
Mentoun Oyporo yrisg u 20% BOJHOIO pacTBOpa ITaTOKH, B3ATHIX B COOTHOILEHUU
0,5:1,0:0,25, a 3areM BHYTPEHHUX BCKPHILIHBIX TIOPOJ.

12. Cn. mo m.l, omnuuarowuiica mem, umo OTCeBHl TpuponHoro docdopura u
BEPMUKYJIUTA IIOJBEPraroTcs TepMmooOpaborke mpu Temmeparypax 250-900°C, B
teuerue 20-25 MUHYT paz[enbHoO.

13. Cu. o 1.1, omauuarowuiics mem, umo BMECTO TIpoLiecca TepMudeckoit 0bpaborku
npupoansx docharos mpu Temneparype 250-900°C BO3MOXKHO HITONB30BaHUS
OTXO0B MEXaHWYECKUX OTCEBOB (IIPOCKITN) ¥ YIIABIUBAHUS acIUPalOHHON TBIIH.
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