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Kommno3uius Ui rpaHy IMpoOBaHHOTO y00PEHUS HA OCHOBE

kapbamuaa.

OobJ1acTh TEXHHUKH

HN300peTeHne OTHOCHUTCS K O0JIaCTH arpOXMMHH, KOHKPETHO K COCTaBY
kapOamuao-ammuaunoi cmecu (KAC) B rpanynupoBanHoi popme, KOTOpast MOKET
OBITh MPUTOJHA JUI BBHIPANIMBAHUA PATUUYHBIX BUAOB CEIHCKOXO3HCTBEHHBIX

KYJIbTYP Ha JHOOBIX THUIAX MOYB.

YpoBeHb TEXHUKHU

A30T fABJISAETCS OCHOBHBIM HCTOYHUKOM NUTAHUSA PACTEHHUM, U OT €ro
COJIEp’KaHMsA B IOYBE 3aBUCUT POCT W PA3BUTHUE PACTCHUN, YPOKAUHOCTb U
Ka4eCTBO MOJIy4aeMOW CEJIbCKOXO3UCTBEHHONW MNpoaykKuuu. B arpoxumum
M3BECTHBI TOYHBIE KOJIMYECTBA a30Ta, BBIHOCUMOIO PACTEHUAMU U3 MOYBBI MPHU
BereTauy (HampuMep, JUI MIICHHITBI CPeIHEee 3HAaUSCHUE COCTaBsIeT 35 Kkr Ha 1
TOHHY 3epHa). /(711 BOCIOTHEHHS MOTPAYEHHOT'O0 W3 MOYBHI a30Ta, a TAKXKe I
obOecrneueHrst He0OX0JUMOTr0 KOJIMUECTBA a30Ta HA TJIAHUPYEMYIO YPOXKAaHHOCTD,
CEJIbX03TOBAPONPOU3BOAUTEIN BHOCAT HEOOXOJIMMbIE KOJIMYECTBA a30Ta.
Hambonee »¢hpekTMBHBIM a30THBIM MHATAHUEM B HACTOAIIECE BPEMS CUMTACTCS
HCTO0JIb30BAaHUE KapOaMU10-aMMHUAYHBIX CMECEH.

B cBsi3u ¢ BBICOKOW CKOPOCTHIO pa3jioKeHHs KapOaMuaa B MOYBE 3a CUET
JNEUCTBHS  ypea3bl  MOYBOOAKTEpHM  aKTyaJlbHOM  3ajaued  ABJIsAETCSA
MPOJIOHTUPOBATH HAXO0XKACHUE a30THOTO YI0OPEHUS B MOUBE U, COOTBETCTBEHHO,
WHTUOMPOBATH MPOIECCH €T0 THAPOJIN3A U PA3TIOKEHHUS.

HN3BecTeH MIMPOKUA ACCOPTUMEHT A30THBIX YAO0OpPEHUM, MPUMEHSAEMBIX B
3eMJICNICSINN, CIOCOObI MOJYUCHUs KOTOPBIX MPEAJIOKECHBl U PEAIM30BaHbI B
MPOMBIIIJICHHOCTH: KapOaMuj, KajblIMEBAas CEIUTpPAa, aMMHUAuyHas CEJIuTpa C

docharnoit mobaBkok u ap. [TexHoioruss amMmMuadHOM cenutTpsel. [lox pen.
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B.M.Onesckoro, M., Xwmmusa, 1978 r1.; B.AKneske, H.H.Ilomakos,
JI.3.ApcenbeBa. TexHosiorus a3oTHeiX yaoopennit, M., ' XU, 1963 r.].

OCHOBHBIMM BUJAMH a30THBIX yaoOpenwnit siBistorcs kapbamuyg - K ('OCT
2081-2010), conepskammii a30T B aMuaHON dopme, ammuadHas cenurpa - AC
(I'OCT 2-2013) u wusBectkoBO-ammuadHas cemutpa - UAC (TY 2181-001-
77381580-2006), B KOTOpBIX a30T HAXOAUTCA B AMMOHUHHON M HHUTpPATHOM
dhopmax.

W3sectunt  ymoOpenusa mapku KAC-28, KAC-30, KAC-32 (xuakoe
yaobpenue). YaobOpenus tuna KAC uMmeOT omnpeneneHHbIe arpOXUMHUUYECKHE
MPEUMYIIECTBA IO CPABHEHUIO C JPYTMMH BHUJAMH QA30THBIX yJAOOpEHUH.
Henocrarok ynoopennit KAC 3akmodaercsi B TOM, UTO OHU TPOU3BOIATCS TOJIBKO
B BU/JIE BOJIHBIX pacTBOPOB. Bona, Bxoadmas B coctas pactBopoB KAC, saBnsercs
OayymacToM W 00YCJIaBIMBAET JOMOJHUTENIbHBIE 3aTPAaThl HAa WX MEPEBO3KY H
XPaHCHUE.

[Tonyuenne KAC B cyxoM rpaHyJupOBaHHOM BUJE KpaliHE 3aTPyJHEHO H3-
32 OUYE€Hb BBICOKOW THUTPOCKOMUYHOCTH CMecell kapbamuaa W aMMHAYHOU
cenuTpbl. PalimoHanbHOE HaANpaBJEHUE PEIICHUS MPOOJIEMbl COCTOUT B MOMCKE
n00aBOK, MHTMOMPYIOIIUX MPOTEKAHWE HETaTUBHBIX MTPOIECCOB.

HN3BecTHO TpaHYJIMPOBAHHOE KOMILIEKCHOE OECXJIOPHOE a30THO-KaJTUWHO-
MarHueBO¢e yA00peHHE, KOTOPOE COACPKHUT CMeCh KapbamMuaa C aMMHUAYHOM
ceauTpoit u cynbdar kaaus (cMm. mateHT Ru Ne 2672408 om. 14.11.2018). Onnaxo,
3TO yaoOpeHHe COMEPKUT CyNb(haT KAl W aMMHAYHYIO CEIUTPY. Y 1oOpeHue
MIPUTOTHO JJTS BRIPAIITUBAHUS PA3TUMIHBIX BUIOB CETBCKOX035HCTBEHHBIX KYJIBTYP
MPEUMYIIECTBEHHO HA KUCJIbIX TOYBAX.

HN3BecTHO TpaHyJUPOBAHHOE A30THOE YAOOpEHHWE HA OCHOBE aMMHAUYHOMU
CEeMUTPHI U KapOamuaa ¢ cyiabdaTHON T00aBKOM, KOTOPOE XapaKTEPU3YETCS TEM,
YTO T'PaHyJjbl a30THOTO YJIOOpPEHHS COJEpKaT SAPO M3 aMMHAYHOW CEJIMTPHI,
BHENIHIOIO 000JI0UKy #3 Kapbamuga W TPOMEXYTOUHBIM CIIOH W3 cyibdara
ammoHus [matreHT RU Ne2394799, om. 20.07.2010]. Onnako, B H3BECTHOM

ya0OpeHuHn B pe3ysbTaTe THUAPOJHM3a MOJ ACHCTBHEM Yypeasbl MOYBOOAKTEPHUMA
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BO3MOXKHO OBICTPO€ pa3foKEHUE BEPXHEro cjos KapbamMuga Ha aMMHaK |

JIBYOKHUCH YIJEPOJa, 4mo npusooum k nomepe azoma 0o 30-50%. Kpome moeo,

uzeecmHuoe YI[O6peHI/Ie HMCCT BBICOKYIO CUCPOCKONUHYHOCHb.

JUist peumieHusa 3anaud pa3ioKEeHHS KapOamMuga Ha aMMHAK W JBYOKHCH
yTiepoa W3BECTCH ps HMHTHOWTOPOB ypeasbl (BEIIECTB, 3aMEISIOINIIX
pasnokeHne KapOamuaa MOYBOOAKTEPHUSIMH), TO3BOJIAIOMNAX B TOW WIM HHOU
CTENEHU 3aMeUTUTh TUApon3 kKapbamuaa: N- (H-OyTmn) THohochOpHBIi TpHAMU,
N- (H-OyTH) dhocdopubIi TPUAMHU], trodochopunrpuamu,
dbenmndochopoarnamu, ITUKJIOTEKCHUIITPHAMU/T dbochopHoi KHCJIOTHI,
UKJIOTeKCcuaTpuamMua Tpuamua QocdopHoit kucnoTel, Tpuamua docdopHo
KHCJIOTHI. TUAPOXUHOH, -O€H30XHWHOH, rekcamugonukioTpudocdazeH,
TUONMUPHUAMHBI, THONUPUMUANHBI, THONMUPUAUH-N-okcuabl, N, N-aurano-2-
UMHUJIA30JUANHOH, N-TajioTeH-2-0KCa30JIMIMHOH, UX TIPOU3BOJHbBIE WK JTI00as uX
koMOuHauma.  [lpyrue  mpumepbl ~ MHTHUOMTOPOB  ypea3bl  BKIIOYAIOT
dbennndochopomuamunar (PPD / PPDA), rmapoxumHoH, Tpmamua N- (2-
Hutpodermn) pochopnoit kucotsr (2-NPT), Hanbonee 3pdekTHBHBIM HA CETOTHS
cuntaetcsi  N-(n-Oytmn)rnodochorpuamua (NBPT), xots wHrHOMpyOIMMEH
CBOWCTBAMH TI0O  OTHONIICHWIO K  ypease oOmamator  Takke  N(n-
npormmn)tauodochoprpuamuny  (NPPT),  denmndochopommamumar  (PPD),
TUAPOXHHOH, THOCYJTh()AaT aMMOHUS, THOKAapOAMHI.

OngHako HEMOCTaTKOM COCTaBOB € TPUMECHEHHEM  BBIMICYKAa3aHHBIX
WHTHOUTOPOB ABJIAETCA HHU3KOE CPOJCTBO MHTHOMTOPOB K KapOaMHOy, a TakKKe
HU3Kasg TEPMHAYECKAsT CTOMKOCTh WHTHOMTOPOB TP TPAHYJIMPOBAHWM KapOammaa,
YTO MIPUBOINAT K YACTUYHOMY PA3JIOKEHUIO JAHHBIX HHTHOUTOPOB MPH BBEICHUN WX
B pacruiaB kapbamMuma. A UCTIONIb30BaHUE TAHHBIX HHTHONTOPOB TIPA HAHECCHUH Ha
rpaHyly KapOamMuga Takke OTIMYAeTCsAd HH3KOM A(PEKTHBHOCTHIO, T.K.
WHTHOUTOPBI CMBIBAIOTCSI aTMOC(EPHBIMHU OCaJIKaMHM, TIOCIJIC YeTO OCHOBHASA Macca
rpaHyJyibl, TPEACTABIAONasd CoO00M OOBIUHBIM, HE WHTHOMPOBAHHBIA KapOamu/,

paziaraercs ypeazoi mouBoOakTepuii ¢ 0OBIUHON CKOPOCTHIO.
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3adayqu, peuiaemvie uzobOpemeHuem, CoCToaT B cieayromneMm. Heodxoaumo

pa3paboTarh TaKyr KOMIIO3ULMIO JIsl TPAHYJIUPOBAHHOTO YI0OOPEHUS HA OCHOBE
KapOaMu10-aMMHUAYHON CMECH, UMEIOIIYIO JIOCTATOYHO HU3KYIO

PUCPOCKONUYHOCINb U 3AMEOJICHHOE DA3I0ACeHUE KAPOAMUOA.

CymHocTh n300peTeHust

TexHuyeckum pe3yibmamonm 3asiBaseMoro I/I306p€T€HI/I$I ABJIACTCA:

- IPeaOTBpAILCHUE PA3JI0KEHU KapOaMua HA aMMHAK U YIJIEKUCTIBIN ras3,
CHM)Kasi TaKUM OOpa3oM MOTEPU a30Ta 3a CYET BBEACHUS B COCTAB TPaHYJIbI
WHTUOUTOPA ypeassl,;

- cuHepruueckuii >p(dexT, mpu KOTOPOM ACHCTBHE OTHOTO KOMITOHEHTA
YCUJIMBAETCS B IPUCYTCTBUU APYTOro;

- co3aaHue cTabuIbHOM TpaHyIMPOBAHHON KapOaMHU10-aMMHUAYHON CMECH C

OTCYTCTBUCM T'HT'POCKOIMUYHOCTH.

YkazaHHbIC TEXHUUECKUE PE3YJIbTAThl JOCTUTAIOTCS TEM, UTO B KOMITO3ULIMHU
HCTOJIB3YeTCA CyabdaT aMMOHUS, KOTOPHIH IMPH CMEIICHHH ¢ KapOaMHIOM M
JMAJbHEHUIIEM TPAHYJIMPOBAHUN HE JIEJIACT CMECHh TUTPOCKONMMYHON, a B KAUECTBE
(DYHKIHOHAIBRHOW J00aBKH MCIIOJB3yeTCS OJIM3KUM IO PACTBOPHMOCTH K
kapOaMuay MHTHOMTOP Yypeasbl, BBHIOPAHHBI W3 TPYNIBl YETBEPTUUHBIX
aMMOHMEBBIX COJIeH, KOTOPBHIA MpPEeaOoTBpaIlacT pasjlokKeHHe KapOamMuaa Ha
aMMHaK M YTJCGKHCIBIA Ta3, CHHXKas TakuM o0pa3oM IIOTepH  a3oTa.
Hcnonp3oBaHue KOMIIO3ULMM TIO0 HU300PETEHUIO TMO3BOJIAET CYIIECTBEHHO
COKpaTUTh MOTEPU a30Ta MO CPABHEHHIO C MCIMOJIb30BAHUEM TOJIBKO KapOamuja
WA KapOaMu1a COBMECTHO C CyIb(haToM aMMOHMS.

KoHkpeTHbIe BapHaHThl OCYIIECTBIICHUS H300PETCHUS TPUBEACHBI HUXKE.

Kommnosumuss st rpaHynmpoBaHHOTO yAoOpeHws (TEpBBI BapHaHT),
coaeprkamas kapodamua u GyHKITHOHAIBHBIE JOOABKH, OTIWYAIOIIAACS TEM, UYTO B

KauCCTBC CI)YHKI_[I/IOHEUIBHBIX I[O6aBOK KOMIIO3UIIUA COACPIKUT CyanbaT AMMOHHSA "1
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MHTUOUTOP ypeasbl AIKWIOCH3WIANMETUIAMMOHUA XJIOPU/, BBIOpPAHHBIA U3

T'PYIIITB YETBEPTUUHBIX AMMOHHUEBBIX COJICH, B3ATHIX B COOTHOIIEHUHN (Mac%o)

Kapbamupg 50 —94%,
Cynbsdar ammouus 5 - 45%,
ANKUIOCH3UIIUMETHIIAMMOHU S XJIOPH/T 0,3 - 5%.

Komnosumuss s rpaHyIMpoOBaHHOTO ynoOpeHus (BTOpPOW BapHaHT),
coeprkaias kapOamMua U PyHKIMOHAIbHBIE T00ABKH, OTIMYAIOIIASACS TEM, UTO B
KaueCcTBE (QYHKIIMOHATBHBIX I00ABOK KOMITO3HUITUA COAEPKUT CyJIb(haT aMMOHHUS U
WHTUOUTOP ypeasbl AUACHUIANMETAIAMMOHHNS XJIOPH/, BBIOPAHHBIN W3 TPYMIIbI

YCTBCPTUYHBIX aMMOHHCBBIX coneﬁ, B3ATBHIX B COOTHOIICHHUH (MaC%)

Kap6amu 50 —94%,
Cynbdar aMMOHUA 5—- 45%,
JnaenunanmMeTuIaMMOHUS XJIOPU 0,3 - 5%.

OcymecTBJyieHHE N300peTeHusI

OnHuM W3 OCHOBHBIX  TPUHIIMIIOB  arpOXMMHHU  SIBJISIETCS  3aKOH
JTUMHATHPYIOMIETO akTopa (3akoH MuaMMYyMa JInbrxa). On 3ByunT: «BemecTBom,
HAXOASIIMMCS B MUHUMYME, YIIPABJISAETCS ypoKal U ONpenensieTcs BeIUunHa 1
ycToiumBocTh TocieaHero Bo Bpemenm» (DKOJIOTUS U YCTOMUYMBOE
PA3BUTHUE, Xamzuna III. II1., XKXymabekosa b. K., 2015r., 2.3. JIumutupyromue
(dakTophl. 3aKOHOMEPHOCTH JICHCTBHS a0MOTHUYECKUX W OMOTHYECKUX (haKTOPOB.
3axkon muauMyMa JInbuxa). [Ipoctoe ero TomkoBaHHWE: POCT ypoKask HAMPAMYIO
3aBUCHT OT yBEIWYeHHs (PaKkTOpa, KOTOPHIM HAXOAUTCA B MHHUMYyME. J[pyrumu
CJIOBAMHU, €CJIM MPU BETE€TAllMU CYIIECTBYET HEJOCTATOK KAKOr0o-1u00 3JIEMEHTA,
TO JJIs AaJbHEUIIEro pocTa pacTeHue OyAeT J0XKUAAThCS BOCMOJIHEHHUS 3TOTO
3JIEMEHTA, KOTOPOTO HE XBATAET, HE Pa3BUBAACH B TOW CTEMEHU, B KOTOPOM MOTJIO
OBl pa3BUTHCS MpPU COOMIOICHUU OajlaHca. B CcBA3M ¢ JaHHBIM MPUHIUIIOM ObLIO
BBIBEJICHO COOTHOIIEHHE, YTO MPHU CPEAHEM MOTpedaeHun 15 Kr a30Ta pacTEHUIO

00s13aTeNbHO HEOOXO0AMMO MOTPEOUTH | KT CE€pbl, MPU HENOCTATKE CEPhl PACTCHUE
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MPOCTO HE CMOXXET MMOTPEOWTh BHECEHHBIM B MOYBY a30T M MaKCHMAaJbHO
pa3puThca. Ha Gaze 3TOro mpuHIMIIA B KOMIO3HUIMIO MO M300PETEHUIO BHECEH
TaK)KE CEPOCOACPIKANTAN KOMIIOHEHT CYyJIb()aT aMMOHHSI.

Cynpdar aMMOHHS B MpeaIaracMoM KOJIMUECTBE HCIIOJIB3YETCS TaKKe IS
MPUIAAHUA KOMIO3HUIIMK CBOWCTB CTAOMJIIbHOM TpaHyJMPOBAHHOW KapOaMuo-
aMMHUAYHOM CMECH, KOTOpas XapaKTepU3yeTCsl OTCYTCTBUEM T'MTPOCKOMUYHOCTH.
JIOMOMHUTENIPHBIM ~ TIPEUMYIIIECTBOM  jao0aBiaeHHs cyinabdara aMMOHHS B
KOMITO3HUIIHIO SBJIAETCSA BO3MOXKHOCTh YBEIIMUMTH COJIepKaHUE CYyJIb(aTHOH cephl
B kKoMno3uuumu 10 10%, monoXuTEeNbHO BIMAIONICH HA CBSA3BIBAHUE PACTCHUIMHU
a3oTa.

UeTBepTUUHBIE  AMMOHHEBBIE COJM B TPEAJIaraéMoOM  KOJIMUECTBE
WCTIONB3YIOTCSA JUISl TPEAOTBPAICHHS Pa3ioKeHHs KapOamMuaa Ha aMMHaK |
YTJICKUCIIBIN Ta3, CHUYKAsA TaKUM 00pa3oM MOTEPH a30Ta.

ONBITHBIM TTyTEM, 3aABUTEJIEM OBIJIO OMPENEICHO, YTO HAWIyUIlee KaueCTBO
KOMMO3ULIMK I T'PaHyJIUPOBAHHOIO YJIOOpeHHs ObLIO JOCTUTHYTO TIpH
HCTIOJIb30BaHUM HWHTHOWTOpA ypeasbl, BHIOPAHHOTO W3 TPYIIBI YETBEPTHUHBIX
aMMOHHEBBIX coJieli. B XoJe TMpoOBEIEHHBIX 3asABUTEIIEM OIBITOB OBLIO
ONpeACICHO, UYTO Ui JOCTHI)KCHHUS YKa3aHHBIX TEXHHUECKHX Pe3yJIbTaTOB
Han0ojiee ONTHMAJIbHBIM SBJISACTCA HCHOJb30BAHHUE CJCAYIOIMINX BEIIECTB M3
TPyl YETBEPTUUHBIX AMMOHHEBBIX COJICH:

- ANKunOCH3UJIIUMETHIIAMMOHHUS  XJIOPH, HMEIOIMN  MEXTyHAPO HBIIN
peructparmonnbiii Homep CAS 63449-41-2;

- JlugenunauMeTUIaMMOHMS  XJIOPUJ, HMEIOMIMHA  MEXAyHApPO HBIN
peructparmonnbsii Homep CAS 7173-51-5.

B mporecce monydeHHs 3asABICHHOTO CPEACTBA, XMMHUECKHE BEIECTBA,
BXOJIAIIIME B €ro COCTaB, BCTYMAIOT APYTr C JPYTrOM B PEaKIMIO, 00ecCIeunBas
MOJy4YeHUEe KOMIO3UIMHK JJIsi TPaHyJUPOBAHHOTO YyAOOpPEHMsA, MO3BOJIAIOICH
PEIIUTh MOCTABJICHHBIE 3aa4M 32 CUST CHHEPreTHUecKoro 3(hdeKTa, mpu KOTOPOM
JEUCTBHUE OJTHOTO KOMIIOHEHTA YCUJIMBAETCS B MPUCYTCTBUHU Apyroro. MeHHo, 3a

CUCT CHHCPICTHYCCKOIO BJIHMAHHA COBOKYIMHOCTH HMCIIOJNb3YCMBIX KOMIIOHCHTOB
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KOMIO3HUIAA ISl TPaHYJUPOBAHHOTO yAO0OpPEHHsA, NpPH HUX 3adBJICHHOM
KOJIMUECTBEHHOM COOTHOIIICHWH, TIOCTaBJICHHbIE 3a/aud OBbUIM PEIICHBI, H
JOCTUTHYTHI YKa3aHHbIC TEXHHUECKHE pe3yNbTaTbl. UTO M OBIJIO MOATBEPKACHO
AKCIEPUMEHTAIIBHO.

PesynbTaThl uccae10BaHUA TOJIBKO B OTHOIIIEHUH KapOaMuia peACTaBJICHbI B
tabmumax 3-8, cronbeny «lloTepu a3oTa mpu HCMONb30BAaHUM KapOamuaa Oe3
UHruOUTOpA, %o»).

T.e. mpu wucmonb3oBaHWM TOJIBKO KapOamuaa s¢ddexta mo TOPMOKEHHIO
PA3JIOKEHUS] aMUTHOTO a30Ta HET.

bruin mpousBeneHbl UCCIEA0BAHUA MO CHUXKCHHUIO THAPOJM3a KapOamuaa ¢
HCIOJIb30BaHueM KoMmo3uimu kapOamua + cynbdar ammonus (CA: 5%, 20%,

45%) 6e3 mobaBiieHUsI HHTHOUTOPA YPeasHl.

Tabnuna 1
Kon- [Torepn [Totepu [Torepu [Totepn
BO  JHEH | a3oTa npH | a30Ta npH | a30Ta npH | a30Ta npu
UCTIBITAHU | MCTIOJIb30BAHM | UCTIOJIb30BAHU | MCTIOJb30BAHU | MCTIOJIB30BAHU
i u kapbammjaa | m kapOamuaa ¢ | m kapOamuaa ¢ | U kapbamuaa ¢
6e3 cynbdarta | cyabdarom cynbharom cynmbharom
ammoHnus, % aMMOHUS aMMOHUSA aMMOHUS
(KOHIIEHTpal® | (KOHIEHTpamu | (KOHLEHTPALX
ACAS5%),% |aCA20%),% |aCA45%),%
7 10,69 9,57 7,52 521
14 21,23 20,34 18,35 17,38
21 35,99 3435 33,45 30,46
28 52,76 51,15 50,12 46,54
VYpeaza — ruapoIUTHUYSCKHN (PepMEHT W3 Tpynmbl amMuaas, OO0agaroIIuid

CHGHI/ICI)I/ILIGCKI/IM CBOMCTBOM KaTaJIU3upoOBaTh THAPOJIM3 MOYCBHUHLBI JO AWMOKCHIA

yIJIEPOIa U aMMHUAKa:
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CO(NH3),; + H,O — CO; + 2NH;

K nro0oii nunamuueckoi cucteme npuMeHuM npudimn Jle-1llarenbe, KOTOpbId
rnacut. «Ecim Ha cuctemy, HaXOJAIIYIOCS B PABHOBECHM, OKa3aTh BO3/ICHCTBHE
MyTeM W3MEHEHUS KOHLEHTPALMHU, TEMIEPATyPbl WX ABJICHUS, TO PABHOBECHE
CMECTHUTCS B CTOPOHY, TPOTUBOACHUCTBYIOLLYIO POU3BEACHHOMY H3MEHECHUIOY .

«Takum oOpa3om, B cooTBeTcTBHM ¢ mpuHUUNoM Jle-Illarenbe xumuueckoe

PaBHOBCCHUC CMCIACTCA:

- B CTOPOHY OOpaTHOM peaKUWH NMPH MOHWKCHUM KOHUEHTPALUHA UCXOIHBIX
BEILIECTB ¥ MOBBIIIEHUN KOHLIEHTPALMU TPOAYKTOB PEAKLIMH ;)

OUSNYECKAA XUMUA: XUMHUYECKOE PABHOBECHE, JILB.
CennueBa, B.A. SpraeBa, I'ocymapcTBeHHOE€ 00pa30BaTEIbHOE YUPEKIACHUE
BBICIIIETO MPOECCHOHATBHOTO 00pa3oBaHus « TUXOOKEAHCKUH TOCyAapCTBEHHBIN
YHUBEPCUTETY, YTBEPKACHO MU3AATEIbCKO-OMOIMOTEUHBIM COBETOM YHUBEPCUTETA
B KauecTBe yueOHoro nmocobusi, Xabaposck, M3narenscteo TOI'Y, 2008.

Takum 06pa3om, B coorBeTcTBHHM ¢ npuHiumnom Jle-ITlarense, npu qodasieHn
MOHOB aMMOHMSI B KaTaJUTHUYECKYIO PEaKIMIO TUIpoJin3a kKapOamuaa ypeasoi,
PABHOBECHE CMEIIAETCS B CTOPOHY OOpAaTHOM peakiuu, T.€. WHTHOMPOBAHUA
JNIEUCTBUS YpEasbl.

B cBs3u ¢ 3THM OBITH TPOBEACHBI HCTIBITAHUSA KapOaMu + cyabdar aMMOHHS
pe3yJibTaT KOTOPHIX MMOKa3aJl MHIMOMPOBAHUE TUIPOJIM3a KapOamuaa, OJIHAKO
HEJIOCTATOYHOE IS IPAKTHUECKOTO MpuMeHeHUs (cM. Tabmuiy 1).

[TosTomy, mnsi ycuneHus ACUCTBUSA cyibdara amMMOHHS ObUTH HaHJICHBI
JIOTIOJTHUTENIBHBIC BEIIECTBA, CONCPIKAIINEC aMMOHUH (UETBEPTHUHBIE AMMOHHCBHIE
COCTMHEHMS ), KOTOPHIC B 3HAYUTEIHHOW CTETIEHU YCUJIMIIA ACHUCTBUE KOMTIO3UITHH

B OTHOUIIEHWH UHTUOUPOBAHKS MIPOLIECCOB THAPOIN3a KapbamMuaa.

[Ipm »TOM, cCymecTBeHHOE BIHMAHHE Ha 3(P(PEKTHBHOCTh MpeaIaracMoin
KOMIIO3HUIIUM JJIi TPAHyJIHUPOBAHHOTO YAOOPEHHS OKA3bIBACT KOJMYECTBEHHOE

COOTHOICHUC BCCX, BXOAJAIIMX B HCIO0 KOMIIOHCHTOB, KOTOPOC HOI[6I/IpaJ'IOCB
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AKCIepUMeHTaNIbHO. [lapaMeTpbl KOMIO3UIIMK SBJAIOTCS ONTUMaIbHBIMU. OHHU
MOJIYUYE€HBI PACUETHBIM MyTEeM U OTPaOOTaHBI MO Pe3yabTaTaM KCIEPUMEHTOB.

OCHOBHBIM COOOpPa)XCHUEM B CO3JaHUH KOMITO3HUIIUH IO H300PETEHUIO
SABIISIETCA CO3/JaHHE COCTaBa C OMTUMAIbHBIM KOJMUYECTBOM a30Ta, MPH 3TOM B
JIHarazoHe coJepaHus cephl K a3oty 1:3,5-26.

Conepsxanue cepsl B cynbdare ammonns (NH4),SOy:

(NH4), = 18,038 * 2 =36,076

SO, =32+16 * 4 =96

S=32/(36,075+96) * 100% ~ 24,23%

[Ipu cooTHOLIEHUH cephl K a30Ty 1:3,5-26 onTuManbHOE COIepKaHKUE a30Ta
B MOJIYUEHHOM KOMIIO3UIIMHU cocTaBisieT 35 - 40%, Takum 06pazom, HEOOX0AUMO
Moay4uTh B KoMmo3umuu 1,5 - 11% cepor: 1,5 -11/0,2423 =5 - 45% no cyasdaty
aMMOHHUSA.

KoHneHTpanuu 4eTBEPTUYHBIX aMMOHHMEBBIX COEIMHEHUH BHIOUpANIMCh HA

OCHOBAHHWH MPOBEACHHBIX UCCIICAOBAHUN, TPEACTABICHHBIX B Tabuax 3-8.

Texnonorus IIPUTOTOBJICHHS 3asIBIISIEMOM KOMIIO3UIIAH JUIS
IPaHyJIUPOBAHHOI'O YJIOOPEHHS MOXKET OBITh peaju30BaHa Ha H3BECTHOM
000pyAOBaHUHU, HCIOJIB3YEeMOM B IPOMBINUICHHBIX YCIOBHSAX, HampuMEp, Ha
CYIIECTBYIOIIECH TEXHOJOTHMYECKON JIMHWH TPOM3BOJCTBA TI'PaHYJIMPOBAHHOTO
kapbamMuga NOyTéM BBEACHUS pacCIllaBa YBIAKHEHHOTO cyiabdara amMMOHUSA
COBMECTHO C JKHJKHMH YETBEPTUUHBIMHU COJIIMH aMMOHHS B IIOTOK pacIuiaBa
kapbamuaa mnepen OammHed rpaHysiuu kapOamuaa. M3BecTHO, YTO XOpPOIIO
CMCIIMBAIOTCS ¢ KapOaMHJIOM BEIIECTBA, KOTOPBIC UMEIOT OJIM3KYIO0 K KapOaMu Iy
PacTBOPUMOCTh B BOJie. VIMH SBIAIOTCA COCIWHCHHS HAa OCHOBE aMMOHHUS H
YETBEPTHYHBIC AMMOHHEBBIE COJIH.

O6opynoBaHme, WCIOAB3YEMOE B  TIPOM3BOJCTBE TPAHYJIMPOBAHHOTO
kapbaMuIa ONMKMCAaHO B TEXHOJOTHUCCKOM JIMTEpaType, CM., Hanpumep, [ oprroBckuii

.M. u np., «Texnonorus kapbamuaa», Mzaarensctso: JI.: Xumus, 1981, 320c.
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B nmamHOM wucrounmke wHpopmanmu Ha cTp. 186 omuchiBaeTCcs cTamms
BBITIAPWBAHUA PACTBOPOB JI0 BHICOKMX KOHIIeHTparwii. [Ipepraraembrii HHTHOUTOD
rUApoiu3a kKapbaMuaa W pacTBOp cylbdara aMMOHMS CIEAYEeT BBOIUTH MEPeEn
JAHHOW TEXHOJOTUYECKOW CTaAuell Npu NOMOIIH OOBIYHBIX JO3UPOBOYHBIX
HAacOCOB, OCYILECTBJSIOIIMX  MPONOPLUMOHAIBHOE  JO3MPOBAHHME  pPacTBOpa
WHTUOWTOpAa W pacTBOpa cyjabdara aMMOHHS B TOTOK KapOaMuaa HMCXOOs M3
cpenHell KOHLEHTpauuu kapOamuga B ymapuBaemMoM pactBope. llocne
BBITIAPUBAHUA BOJBI M3 PACTBOPOB MOJydyaeTCd TOMOTCHHBIH pacIijiaB, KOTOPHIA
noaaércs Ha OalIHIO TpaHyIMpoBaHus. [ 'paHynupoBaHue kapOamMuaa OMMCAHO B
JAHHOM MCTOYHMKE nH(popMaimu co ctp. 190.

B mnarente RU2595696C2, 27.08.2016 omucan cmnoco® NpUTrOTOBIICHUS
IPaHYJIMPOBAHHOW MOYEBUHBI MYTEM TPaHYJUPOBAHUS PACTBOPA MOYEBUHBI B
NICEBO0KIKEHHOM CJIO€, MPOXOMSAIIEr0 BAOJb B OCHOBHOM IPOJOJIBHOTO NYTH
pocta, ot Touku (1 S) Hauana rpanymmuposanus k Touke (1 E) Bergaum mpoaykra
MICEBI00KMIKEHHOTO CJI0s. PacTBOp MOUEBHMHBI MOAAETCS B TCEBIOOKMKEHHBIN
CJIOM HECKOJIbKUMHM BXOAAIMMU noTokamu (2 A, 2 B, 2 C) MoueBUHBI, OTBOAUMBIMHA
OT TJIABHOTO TOJBOAMMOTO TMOTOKAa (2) MOYEBMHBI, B KOTOpHIX mgo0aBka (6)
CMEIIMBACTCA C PAcTBOPOM MOYEBHHBI, TIPH STOM KOHIEHTpAIUs JT00aBKH BO
BXOJISIIIIAX MMOTOKAX MOYECBHHBI HEOJMWHAKOBA TakK, UTO IO MEHBIIEH Mepe /IBa U3
ATUX BXOJSIIHAX MTOTOKOB MOYEBHHBI HMEIOT PA3IMUHYIO KOHIICHTPAIHIO TOOABKH.
JlobGaBka pa3zienieHa Ha HECKOJIbKO MOTOKOB (6 A - 6 C) noGaBku, KaKablid TTIOTOK
N00aBKM CMEIIMBAETCS HEMOCPEACTBEHHO C COOTBETCTBYIOIIMM BXOASIIAM

noTokoM (2 A - 2 C) MOUEBHHBI.

IIpumepur

CylHOCTb 3asBIAEMOr0 N300pETEHUA MOACHAETCA MPUMEPOM MTPUTOTOBJICHUS
3asBJICHHOW KOMIO3UIINK JJ1sl TPAHYJIMPOBAHHOTO YA00pEHUS.

[TpuroTaBnuBaiii  3asABJISIEMYI0 KOMIMO3ULHMIO JJisi TPAaHYJHUPOBAHHOTO
ya0OpeHHsT KaK OIMWCAHO BHIIIE, HO B JIAOOPATOPHBIX YCIOBHAX (B Tabiuie 2

MPEACTABJICHB KOHKPETHBIE IPUMEPHI, HIUTFOCTPUPYIOIHE U300PETCHHE).
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H3roraBnuBaeTcs 3asBiiseMas KOMIIO3UIAA (TIEPBBIH BAPHAHT) U3 PACUCTHOTO
KoJimuecTBa Kapbamuma, cynbdaTta aMMOHHS, AIKAIOCH3WIIUMETHIAMMOHWS
xaopuaa. Mcxomabie KOMIIOHEHTHI B3BEIIMBAIOT HA Becax. B smamupoBaHHBIN
PEAKTOP BMECTUMOCTBHIO 25 JI, CHAOKEHHBIM MEIAJIKOM, 3achimatoT KapOaMus, ¢
OJHOBPEMEHHBIM HAarpeBOM M mojaaepxanueM temneparypsl 1o 140°C. 3arem, npu
paboTaronieii Memanke, MOCAeA0BATeIbHO A00aBIAIOT CyabdaT aMMOHHUS U
ANKUIOCH3WIINMETHIIAMMOHU A XJtopu. [lepememmBanne mpou3BOaAT A0 TOTHOTO
pacruiaBieHus. 3aTeM U3 TIOJIyUSHHOTO TOMOT€HHOTO PacIijiaBa MojiydaioT IPaHyJIbl
MOCPEICTBOM OXJIAXKACHUS KaXKIOM KaTUTH MOJTYYEHHOTO PacIljiaBa.

N3roraBnuBaercs 3aspisieMas KOMIO3UIUA (BTOPOH BApUAHT) U3 PACUETHOTO
KOJInuecTBa kapOamuaa, cyibdara aMMOHUS, TUACIIHIIAMETUIAMMOHUS XJIOPHUIA.
HcxoaHble KOMIOHEHTHI B3BEIIMBAIOT HAa Becax. B sManupoBaHHBIN peakTop
BMECTUMOCTBIO 25 11, CHaOXEHHBIM MEIIAJIKOM, 3achimaloT KapOaMua, ¢
OJIHOBPEMEHHBIM HAarpeBOM U nojyiepxanuem temmnepatypsl a0 140°C. 3arem, npu
paboTaromieit Memanke, TOCIEIOBATEIbHO M00aBIAIOT CyiabdaT aMMOHHS W
TUACTIMIITAMETHIIAMMOHUSA  XJtopua. [lepememmBanue MPOW3BOIAT A0 TOJHOTO
pacruIaBjIeHHs. 3aTeM U3 TIOJIyYSHHOTO TOMOT€HHOTO pacIijiaBa MojIydaloT IPaHyJIbl

MOCPCACTBOM OXJTAXKACHU A KaXXJ1I0M Karin IMOJIYy4CHHOI'O pacCIljiaBa.

Tabnuua 2
Cocras (mac %) CocraB 1 | Cocras 2 | Cocras 3
Bapuanr 1
Kap6amuy 94.0 77,5 50,0
Cynsdar ammoHus 5,0 20,0 450
ANKATOCH3UIIIUMETHIIAMMOHUS XJIOPHU/T 0,3 2.5 5,0
BapuanT 2
Kap6amuyg 94.0 77,5 50,0
Cynsdar ammoHus 5,0 20,0 450
JIunenunauMeTHIaMM OHAS XJTOPH/T 0,3 2.5 5.0
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[TpoBepka BHEIIHETO BUAA U OTCYTCTBUSA TMTPOCKOMUYHOCTH MPOBOIUIIACH C
MOMOIIbI0 BHU3YaJIbHOTO OCMOTpPA, a TakKKe B COOTBETCTBUU C METOJIOM
ompeaeneHus pacceimuaroctu, coriaacHo ['OCT 21560.5-82.

[TosniyuyeHHBIE KOMIO3UIIMU XaPAKTEPU3YIOTCS CIAEAYIOIMIMMHA CBOUCTBAMMU: HE
TUTPOCKOMUYHBI, HE CJIEKUBAKOTCA, UMEIOT JOCTATOUYHYK) PAcChIMYATOCTh IO
I'OCT 21560.5-82, mnpoyHOCTH TpaHyJ MPEBBIIAECT MPOYHOCTh TPaAHYJI
Kapbamuaa.

Onpenenenre >PPEeKTUBHOCTA KOMIMO3UIIMK HA CTEMEHb CHIKCHUS TIOTEPh
a30Ta NPOBOJUJIOCH HA OCHOBAHWH U3MEPEHUS U CPABHEHHUS KOJIMUECTBA aMMHAKa,
BBIJICIIAIOIIErOCA TP PA3I0KEHUU KapOamMua v IPH Pa3i0KEHUH BBIIICYKa3aHHBIX
KOMITO3UIIMH.

[Ipu onpeneneann  >PGHEKTUBHOCTH  WHTHOMPOBAHWS  HMCIIOJIB30BAITH
YBIQKHEHHYIO JUCTHUIUIMPOBAHHOM BOIOM mouBy (Ha Kaxkapie 100 r moussl 15 mu
JUCTWLTMPOBAaHHOM Boibl). [IpeaBaputenbHO moa00paiu AJisi UCTIBITAHUN TTOUBY C
pH BogHO#M BBITSDKKM 7,6 (s ompeneneHuss pH BomHOH BBHITSHKKH 30 T MOYBBI
cycreHaupoBan B 150 M1 quCTHIINIMPOBAHHOM BOBI B TeueHHe 30 MHH, ITOCIIEC YETO
m3mepsiin  pH monyueHHOW cycrieH3uu). BrnaxHyro mTouBy TOMEIIAd B
MJJACTHKOBYIO OTKPHITYIO KIoBeTy Ha 230 mut. 2 r rpaHys kapbamuaa (B KauecTBe
KOHTPOJILHOTO OTBITa) ¥ 2 T TPaHyJl YKa3aHHBIX BBIIIEC KOMIO3HUITHH, HAHOCHJIN Ha
MOBEPXHOCTh YBJIAXKHEHHON MTOYBBI.

[Tocne »5TOro, KoOBETY C YBIQOKHEHHOW TOYBOM W HAHECEHHOW Ha €€
MOBEPXHOCTh TPaHYJ KOHTPOJIBHOTO KapOamuIa W TPaHys]d BbIIMICYKAa3aHHBIX
KOMITIO3ULMNA, TOMEIIAJIA BO BHEIIHUW TEPMETUYHBIA KOHTEHMHEP, B KOTOPBIM
npeapapuTebHO HAMUTO 100 MJT AUCTHITMPOBAHHOM BOJIBI, TTOCJIE YETO BHEITHUM
TEPMETUYHBIA KOHTEUHED 3aKPbIBAIIU.

Konreitnep TepmocTatupoBaiu Tpu KomHaTHOW Temmeparype (20°C) B
BO3AYIIIHOM TE€PMOCTATE€ B TEUCHUE CEMH, UYETHIPHAALATH, ABAJLATA OJHOTO W
JIBaJLIaTH BOCbMHU JHEH.

[Tocne »TOro BOAY, COACPIKAILYIO MOIIOIEHHBIA aMMHAK U3 T€PMETUUYHOIO

KOHTEHHEpa aHANM3MPOBAIM Ha cojaepkanue ammuaka mo [THID 14.1.2:3.1-95
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«KonmuecTBeHHBIM XMMHWYECKHN aHaiu3 BOA. MeToauka U3MEpEHUid MacCOBOH
KOHIICHTPAIIM HOHOB aMMOHHSI B TIPUPO/THBIX M CTOYHBIX BOJAX (POTOMETPUIECKAM
METOJI0M ¢ peakTuBoM Heccnepay.

PesynbTaTel ucnbiTanuii npeacTasieHbl B Tadnuiax 3-8. [lockoibKy OCHOBHOM
3a7aueil N300peTeHMs SABJISIETCS COXPAHEHUE MAKCUMAJIbHOTO KOJIMUECTBA a30Ta B
MOYBE HA TEPHOJ BETETAllMM PACTeHWH (3a CYET WHTHOWPOBAHUA THAPOJIN3A
kapOaMu/Ia B OYBE), TO MPAKTUYECKAA MOJIb3a TAHHOTO N300pETCHHS 3aKTI0UASTCA
B MOBBIIICHUH YPOKAHHOCTU PACTEHUN B MOJIEBBIX YCIOBUSX.

B nayuyHo#l nuTeparype yka3zaHbl TOYHBIC IHU(PPHI BBIHOCA XHUMHUYECKUX
DJIEMEHTOB W3 TIOYBBI HA KOJIMYECTBO MOJIYyYAEMOM CEIIbCKOXO3AHCTBEHHOM
MPOYKIIMH, CM., HanpuMep, MeToanueckoe mocobne K MpakTHUECKUM 3aHATUSAM 110
mucimminae  «Cucrema  ymobpenmit B cesooGoporax», KA3AHCKWM
®EJIEPAJIbHBIM ~ VHUBEPCUTET, MHCTUTYT DKOJOIMKM U
[MTPUPOJIOIIOJIb3OBAHUSA, Kadenpa mousoseaenms, JI.EO. PBDKUX, A.U.
JIMTTATHUKOB, Kazaus — 2018.

Ha ocHoBaHuM mpeACTaBICHHBIX B 3asBKE HCCIICIOBAHHM, MTPU NMPUMEHEHUHN
MPETIOKEHHOM KOMITO3UIIMU B MouBe coxpansercs 10 91,31% ot BHECEHHOT0 a30Ta
Ha PaHHUX CTAAMAX BETeTallUU, PU 3TOM, NMPU UCTOJIb30BAHUM TOJILKO KapOaMua
coxpansiercsi Tobko 47,24% OT BHECEHHOTO a30Ta, TaKUM 00pa3oM, MPU PABHBIX
yCI0BHAX 00pabOTKH MOUYBBI U 00pabOTKH pacTEeHMi, HA OCHOBE TaOJMI] BHIHOCA
AJIEMEHTOB Ha EIUHUILY TPOAYKIWHW, (haKkTHUecKas YpPOKaWHOCTh HA TMPAKTHKE

OJHO3HAYHO YBCINYHUBACTCA.

BaxkueiimmM — (akTopoM,  ONpPEACISIONIAM  BBIOOP  JIOTOJIHHTEIIBHBIX
KOMIIOHEHTOB, OBlJlJa HMX JOCTYIMHOCTh, OTHOCHTEIFHO HHU3Kas CTOMMOCTb,
3 PEKTUBHOCTh WX HMCIOJB30BAHUS M HSKOJIOrHYecKas Oe3omacHOCTh. Kpome
paciMpeHnsi ~ apceHana  yAoOpeHwi,  3asBiseMas  KOMIIO3WIUS A
IPaHyJIUPOBAHHOTO yAOOpEHHUS, MO MHEHHUIO 3asBUTEIISA, HIMCHHO ceidac, Oyner
ITOJIb30BAThCS OTJIMUHBIM CIIPOCOM, ITOCKOJIBKY MTO3BOJIAT CYIIECTBECHHO MTOBBICUTH

3 (PEeKTUBHOCTH TIPUMEHEHUSI a30THHIX YAOOpPEHWH Ha OCHOBE KapOaMmma, 9To
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MPUBEAET K YBEIMYCHUIO YPOXKAWHOCTM M KAYECTBA CEIIbCKOXO3SMCTBEHHOU
MIPOIYKIIAH, & TAK)KE TIO3BOJIAT MOBBICUTH 3P(HEKTHBHOCTH CETHCKOX03HCTBEHHOTO
MPOU3BOJCTBA. 3asBjsieMasi KOMIO3UIUS AJisl TPAHYJMPOBAHHOTO YA0OPEHHUS, MO
MHEHHIO  3asABHUTENSA, MO3BOJIIET  YJOBJIETBOPUTH JIABHO  CYLIECTBYIOLIYIO

MOTPEOHOCTh B CPEACTBE TAKOTO HA3HAYECHUS.
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Tabmuma 3. Pesynbrarsl uamepenns s¢pdexruBaoctr 1 cocrasa (1 BapuanT)

Kon-o Conepxanne | Comepxanmne | Comepxanme | [Totepu IMoTepu Conepxanue | [Torepu IMoTepu IMorepu  aszora | [lotepu  aszora
JHCH AMMHAKa B | aMMHaka B | aMMHUAKa, MI, | aMMHAakKa, aAMMHAKa, a30Ta, MT, a30Ta, Mr | a30Ta, MI, | IpH npu
HCTIBITAHUH | KOHTPOJBHOM | ONBITHOM B 2 r | Mr, MT, OT 2 T | B 2 r|{or 2 TrT|O0T 2 T | HCHOJB30BAHUH | HCTOJIb30BAHHH
oOpasue, Mr/a | obpasue, Kapbamuaa OT 2 T | OmBITHOTO | Kapbammma kapbamuaa | ombITHOTO | Kapbammpa OC3 | ONBITHOTO
MTI/T kapbamuzaa, | odpasna KOHTPOJIb oOpasua uHrHONTOpA, % | OobOpasua, %
KOHTPOJTb
7 1194 185,12 1120,00 119,40 18,51 920,00 9833 15,25 10,69 1,66
14 23715 815,00 1120,00 237.15 81,50 920,00 195,30 67,12 21,23 7.30
21 4021 1135,00 1120,00 402,10 113,50 920,00 331,14 93 47 35,99 10,16
28 589370 1586,12 1120,00 589,37 158,61 920,00 485,36 130,62 52.76 14,20
Tabmuna 4. PesynpraTel m3mepenus s¢pdexruBrocTr 2 coctasa (1 BapuaHT)
Kon-Bo Comepxxanne | Comepkanme | Comeprxanme | [Totepu IMotepu Conepxkanue | Iotepu TMotepu IMorepn  a3ora | [lotepu  aszora
JTHEH aMMHaKa B | aMMHaka B | aMMHAaKa, MT, | aMMHAKa, aMMHaka, | a30Ta, MT, a30Ta, M | a30Ta, MT, | pu npu
HCNBITAHUH | KOHTPOJIBHOM | ONBITHOM B 2 T | MT, ML, OT 2 T | B 2 r{or 2 r|or 2 T |HCHOJIB30BAHUH | HUCHOJIH30BAHHH
obpa3sie, mr/n | obpasue, kapbamuaa OoT 2 T | ombITHOrO | Kapbammaa kapbaMuaa | OmMBITHOTO | KapOamuma Oe3 | OMBITHOTO
MI/1 kapbamuga, | odpasua KOHTPOJIb obpasua uHrHONTOpA, % | oOpasua, %
KOHTPOJIb
7 1194,00 154,50 1120.00 119,40 15.45 920,00 9833 12.72 10,69 1.38
14 2371.50 785.34 1120.00 237.15 78.53 920,00 195,30 64.68 21.23 7.03
21 4021,00 796,10 1120.00 402,10 79.61 920,00 331,14 65.56 35,99 8.46
28 5893.70 1381.00 1120.00 58937 138,10 920,00 485,36 113.73 5276 12.36
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Tabmuma 5. Pesynbrarsl uamepenns s¢pdexruBaoctr 3 cocrasa (1 BapuaHT)

Kon-o Conepxanne | Comepxanmne | Comepxanme | [Totepu IMoTepu Conepxanue | [Torepu IMoTepu IMorepu  aszora | [lotepu  aszora
JHCH AMMHAKa B | aMMHaka B | aMMHUAKa, MI, | aMMHAakKa, aAMMHAKa, a30Ta, MT, a30Ta, Mr | a30Ta, MI, | IpH npu
HCTIBITAHUH | KOHTPOJBHOM | ONBITHOM B 2 r | Mr, MT, OT 2 T | B 2 r|{or 2 TrT|O0T 2 T | HCHOJB30BAHUH | HCTOJIb30BAHHH
oOpasue, Mr/a | obpasue, Kapbamuaa OT 2 T | OmBITHOTO | Kapbammma kapbamuaa | ombITHOTO | Kapbammpa OC3 | ONBITHOTO
MTI/T kapbamuzaa, | odpasna KOHTPOJIb oOpasua uHrHONTOpA, % | OobOpasua, %
KOHTPOJTb
7 119400 8523 1120,00 119,40 8.52 920,00 9833 7.02 10,69 0,76
14 2371,50 512,50 1120,00 237.15 51,25 920,00 195,30 4221 21,23 4,59
21 4021,00 762,20 1120,00 402,10 76,22 920,00 331,14 62,77 35,99 6,82
28 589370 104756 1120,00 589,37 104,76 920,00 485,36 86,27 52.76 938
Tabmuna 6. PesynpraTel m3amepenus s3¢pdexruBrocTr 1 cocTaa (2 BapuaHT)
Kon-Bo Comepxxanne | Comepkanme | Comeprxanme | [Totepu IMotepu Conepxkanue | Iotepu TMotepu IMorepn  a3ora | [lotepu  aszora
JTHEH aMMHaKa B | aMMHaka B | aMMHAaKa, MT, | aMMHAKa, aMMHaka, | a30Ta, MT, a30Ta, M | a30Ta, MT, | pu npu
HCNBITAHUH | KOHTPOJIBHOM | ONBITHOM B 2 T | MT, ML, OT 2 T | B 2 r{or 2 r|or 2 T |HCHOJIB30BAHUH | HUCHOJIH30BAHHH
obpa3sie, mr/n | obpasue, kapbamuaa OoT 2 T | ombITHOrO | Kapbammaa kapbaMuaa | OmMBITHOTO | KapOamuma Oe3 | OMBITHOTO
MI/1 kapbamuga, | odpasua KOHTPOJIb obpasua uHrHONTOpA, % | oOpasua, %
KOHTPOJIb
7 1194,00 161,80 1120.00 119,40 16,18 920,00 9833 13.32 10,69 1.45
14 2371.50 791,00 1120.00 237.15 79.10 920,00 195,30 65.14 21.23 7.08
21 4021,00 945,00 1120.00 402,10 94.50 920,00 331,14 77.82 35,99 8.46
28 5893.70 1315.84 1120.00 58937 131,58 920,00 485,36 108.36 5276 11.78
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Tabmuma 7. Pesynbrarsl uamepenns s¢pdexkruBHOCTH 2 cocTaBa (2 BapuaHT)

Kon-o Conepxanne | Comepxanmne | Comepxanme | [Totepu IMoTepu Conepxanue | [Torepu IMoTepu IMorepu  aszora | [lotepu  aszora
JHCH AMMHAKa B | aMMHaka B | aMMHaka, MI, | aMMHAKa, aAMMHAKa, a30Ta, MT, a30Ta, Mr | a30Ta, MI, | IpH npu
HCTIBITAHUH | KOHTPOJBHOM | ONBITHOM B 2 r | Mr, MT, OT 2 T | B 2 r|{or 2 TrT|O0T 2 T | HCHOJB30BAHUH | HCTOJIb30BAHHH
oOpasue, Mr/a | obpasue, Kapbamuaa OT 2 T | OmBITHOTO | Kapbammma kapbamuaa | ombITHOTO | Kapbammpa OC3 | ONBITHOTO
MTI/T kapbamuzaa, | odpasna KOHTPOJIb oOpasua uHrHONTOpA, % | OobOpasua, %
KOHTPOJTb
7 119400 128,70 1120.00 119,40 12.87 920,00 9833 10,60 10,69 115
14 2371,50 689,81 1120,00 237.15 68,98 920,00 195,30 56,81 21,23 6,17
21 4021,00 812,00 1120,00 402,10 81,20 920,00 331,14 66,87 35,99 7.27
28 589370 1012,00 1120,00 589,37 101,20 920,00 485,36 83,34 52.76 9,06
Tabmuma 8. Pesynbrarsl uamepenns spdexruBaocTr 3 cocrasa (2 BapuaHT)
Kon-Bo Comepxanne | Comepkanme | Comeprxanme | [Totepu IMotepu Conepxanue | Iotepu IMotepu IMorepn  a3ota | [lotepu  aszora
JTHEH aMMHaKa B | aMMHaka B | aMMHAaKa, MT, | aMMHAKa, aMMHaKka, | a30Ta, MT, a30Ta, M | a30Ta, MT, | pu npu
HCMBITAHUH | KOHTPOJBHOM | ONBITHOM B 2 T | MT, ML, OT 2T | B 2 r{or 2 r|or 2 T |HCHOJIB30BAHUH | UCHOJIb30BAHHH
obpa3sie, mr/n | obpasue, kapbamuaa oT 2 T | ombITHOrO | KapOammaa kapbaMuaa | OMBITHOTO | KapOammuma Oe3 | ONMBITHOTO
Mr/IT kapbamuaa, | obpasua KOHTPO.JTb obpa3ua uHruouropa, % | obpasua, %
KOHTPOJIb
7 1194,00 60,56 1120,00 119,40 6,06 920,00 98,33 4,99 10,69 0,54
14 2371.50 696,20 1120.00 237.15 69.62 920,00 195,30 57.33 2123 6.23
21 4021,00 784.37 1120.00 402,10 78 .44 920,00 331,14 64.60 35,99 7.02
28 5893.70 970,70 1120.00 58937 97.07 920,00 485.36 79.94 5276 8.69
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®opmyJia u300peTeHUsI

1. KoMno3uuus aia rpaHyJIMPOBAHHOTO YA00PEHUsA, coaepkalias kapoaMua u
(yHKIMOHAIbHBIEC TOOABKH, OTIUYAIOIIAACS TEM, YTO B KAUeCTBE (PYHKIIMOHATBHBIX
n00aBOK KOMITO3HMILIMS COAEPXKHUT CyJdb(daT aMMOHUST W HMHTHOUTOP ypeasbl
ANKAJIOCH3WIAUMETUIIAMMOHMS  XJIOPU, BBIOPAHHBIA W3 TPYNIbl UYETBEPTHUHBIX

aMMOHHEBBIX COJICH, B3SATBIX B COOTHOIIEHUH (Mac%o)

Kapbamun 50 — 94%,
Cynasdatr aMmMOHUS 5—- 45%,
ATKAIOCH3MITUMETHIIAMMOHUS XJIOPHU/T 0,3 - 5%.

2. KoMno3uiys i rpaHy JIMPOBAHHOTO YAOOPEHUs, coaepkalias kapoaMua u
(GyHKUMOHAJIbHBIE JOOABKH, OTIUYAOIIAACS TEM, YTO B KaUeCTBE (PYHKIIMOHATBHBIX
n00aBOK KOMITO3MIIMS COACPKHUT Cylb(paT aMMOHHS W HMHTHOUTOP ypeassl
TUICIMTTAMETHIIAMMOHNS ~ XJIOPH, BBIOPAHHBIA W3 TPYMNBl  YETBEPTUUYHBIX
aMMOHMEBBIX COJICH, B3SThIX B COOTHOINIEHUH (Mac%o)

KapGamun 50 — 94%,
Cynabspat aMMOHUS 5—-45%,

JluaenmaauMeTHIIaMM OHAST XJIOPH 0,3 - 5%.



OTYET O IATEHTHOM INIOUCKE  [Homep eBpasufickoif 3apku:

(ctatea 15(3) EATIK rpask0 ;g TarenTroh uEcTpyIIms K 202291360

A. KITACCHOUKAIIWSA NMPEIMETA U3OEPETEHHA:
COsC 9/00 (2006.01)
COsC 3/00 (2006.01)
CO5C 13/00 (2006.01)

ornacuo Mexaynapoaolt narentrol knaccudukauun (MITK)

C
6. OBJTACTE IOFICKA.

[TpocmoTpennas AokyMeHTauns (cucTeMa knaccHdukauuy u nraexcs: MITK)
CO5C 9/00, CO5C 3/00, COSC 13/00

OnexTponHad 6a3a JAHHEIX, HCHOTE30BABIIARCS NIPY TIOHCKe (HasBaHue Ga3sl H, €C/H, BO3MOKHO, HCTO/B3YEMbIe TIOHCKOBBIE TEPMHUHB)
EAPATIS, Espacenet, Patentscope, USPTO, Elibrary.ru; PubMed, Google, flunexc

B. JOKYMEHTEI, CYUTAIOLIWECS PEJIEBAHTHBIMH

h(arempua* CCBUIKH Ha IOKYMEHTH] C YKa3aHHEM, TIe 3T0 BOIMOKHO, PeNeBaHTHAIX YacTel OtHOCUTCH K IYHETY Ne

Y LS 20210070669 Al (YARA INTERNATIONAL ASA) 11-03-2021 o 1-2
1. 1,16 dopmyns, {0010] ,[0082], [0198]

Y EA 032243 B1 (CTAMHMKAPBOH B.B.)2018-04-30 1-2
pedepar, dopmyna

Y UA 55098 U (HAHCTUTYT ATPO3KOJIOTH YAAH) 2010-12-10 1-2
pedepar

Y  |HAJAYA M.G. et.al. Effect of temperature and benzalkonium chloride 1-2

on nitrate reduction, BIORESOURCE TECHNOLOGY,
2011-04-01, 102(8), 5039-5047,
idoi:10.1016/j.biortech.2011.01.080

pedepart, ¢.5039, xonoHka 2

Y |TEZEL U. Effect of didecyl dimethyl ammonium chloride on nitrate 1-2
reduction in a mixed methanogenic culture,

'WATER SCIENCE AND TECHNOLOGY, 2008, 57(4), 541-546,
doi:10.2166/wst.2008.068

pedepar

Y TONG D. et.al. Effects of urea and (NH4)2S04 on nitrification and 1-2
cidification of Ultisols from Southern China, 2012,

OURNAL OF ENVIRONMENTAL SCIENCES, 24(4), 682689,
0i:10.1016/51001-0742(11)60832-2

edepar, 686

__L_J NOCASAYIOMNS NOKYMEHTHI YKA3aHE! B [POJOIDKSHUN

KM= B. HO) H
* OcoBkie KATEFOPHHE CCRIO AOKYMEHTOR! Tn « Gonee no3mHHI AOKYMEHT, ONYONHKOBAHHLL NTOCHE AaTH NpHOPHTETA

«A» - IOKYMEHT, ONIPEAENAIOUIAH OGIIHi YPOBEHE TEXHIUKH npuBeneRusIlt 1% NORUMAHNA H300PETEHHA

«D» - IOKYMEHT, NpHBeNCHHEI B eapasniickol 3asBke X» - noxyMenT, HMeioml HanGonee GNU3IKOE OTHOMCHHE K IPEAMETY TIOUCKE,

(Ex-» Gonee pasmmil AOKYMEHT, HO ONYGNHKOBSHHEIN HA ATy NOJAYH Nopovativ HOBA3HY RN H300peTaTeNbCKHI YPOBCHE, BIATHH B OTACIBHO-

BPE3UNCKOH 3RTBKY HIH ROCAE Hee o

«O» - TIOKYMCHT, OTHOCAIIVAHCA K YCTHOMY PACKPHITHIO, JKCTiOHMpo-  [¢ 1 * AOKYMERT, HMEIOLINH HanGornee GIMIKOS OTHOMICHHE K PCAMETY TIOUCKa,
BAHHIO K T.0L, nopouamult w30GpeTaTenpckid YDOBRCHD B CONCTAHHH C APYTHMY JOKYMEH-

"P* - HOKYMEHT, ONyGIHKOBAHHBIH 10 JATH TIOZAYH CBPASHACKON TaMJ TOH e KATEropHi

384BKH, HO NIOCTIC IATH HCTIDANTHEAEMOrS HpHopuTeTa® &» ~ AOKYMENT, SBNAIOMBHCE NATCHTOM-BHATIOTOM
2 L» - ZOKYMEHT, NIPHBCACHHAIN B APYTHX UENSX
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