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pocchop- | a30TOBMICHUX CNONYyK, SKUIA BigpisHAETLCS
TUM, WO 3 METOK CMNpPOLLEHHs1 cnocoby, 3abesnedeHHs
BUCOKOI PO3YMHHOCTI | MigBULLEHHA BOrHe3axucHol
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Onuc BuHaxony

BuHaxig BigHOocWTbCA OO ranysi ogepaHHs BOrHe3axMCHUX MNpOCOoYyBanbHWX cKMagiB, a came A0 cnocoby
ofepKaHHsi poccop - | a30TOBMICHOIO aHTUMNIPEHY, KW BUKOPUCTOBYETLCS ANS BOTHE3axXUCHOI 0Bpobkn gepeB'saHMX
OyniBenbHUX KOHCTPYKLiA, @ TakoX Ans HagaHHA HEroproudocTi LEentofIo30BMICHUM MaTepianaM B TeKCTUMbHIA i
Lentono3onaneposii NpoMUCIOBOCTI.

Bigomo BukopuctaHHa dhocdatiB ceqoBUHM [1] ANA BOrHE3axUCTy LEMOSO3HUX TKaHWH | ogepaHHA
OoCHOPOBMICHUX KaTIOHITIB Ha OCHOBI riOPOKCINBMICHUX MoniMepiB, TakMX SK MOMIBIHINOBWIA CNUPT, Kpoxmankb,
uentonosa. ®occat ceqoBuHN NH,CONH, O H3POy4 (17,7% N i 44,9% P,05) ogepxytoTb 3a Temnepatypu 110°C i3
CEYOBUHU | OpTOOCHOPHOIT KncroTu y Burnagi 6invx kpuctanis. PosunHHICTE ¥ Boai 3a Temnepatypu 46°C CTaHOBUTL
202r/n, 1%-B1IA BOGHUIA pO34MH Mae 3Ha4eHHs pH ~ 1,68.

HesBaxaroun Ha 3acTocyBaHHA hocdaTy CeYOBUHU B BOMHE3axMCHi oO6pobLi LentonosHnx TkaHuH, Ans o6pobku
AepeB'aHnX byniBenbHUX KOHCTPYKLiNA, Yepes Kucny peakLito, poctaTt cevoBMHU HenpuaaTHui. docdat cevoBUHM Npur
HarpiBaHHi po3knagaeTbea 40 OPTOPOCHOPHOT KUCNOTH, SiKa BUSIBNSAE CUMbHY PYMHIBHY Aito Ha AepeBHe BONOKHO. Kpim
Toro, He 3abes3neqyloTbCs ONTUMAarbHi YMOBWU AN KaTaniTU4HOI Aerigpatauii Lenono3oBMiCHOro martepiany B
AEPEBHOMY BOJIOKHI.

Bigomuii cnoci® opepkaHHs aHTUNIpeHy Ha NoBepxHi [2] Lentono3oBMieHoro MaTepiany Wnsxom obpobku BMXigHOTO
MaTepiany ckrnagoMm Ha OCHOBi OpTOOCHOPHOT KMCIOTU | a30TBMICHOI CMOSYKM (CeYoBUHW, AidiaHaiamigy, menamiHy i
T.n.). 3rigHo 3 gaHum cnocobom BUXIQHUIA MaTepian (TKaHuHa) oBpobnslTb BOAHUM PO3YUUHOM CEYOBUHM i
opTOgOChOpPHOT KNCHOTH | nignsaraTe TepMoobpobui npu Temnepatypi 150°C i BULLE NPOTAroM AEKiNbKOX XBUMWUH. B
npoueci TepMoobpobkn BinOyBatOTbCA CKMagHi XiMiYHI MEepeTBOPEHHS, WO NPUBOLAWTL SO YTBOPEHHA Ha MOBEPXHi
TKaHWHW HEPO34YMHHOTO NPOAYKTY B3aemopmii opTodpocdopHOT KMCIOTU i CEHOBUHW | YaCcTKOBO, 4O XiMIYHOTO NpUeEOHaHHA
docopy A0 MaKpOMONEKYn Lienonosu.

OpHak gaHuii cnoci® 3B'A3aHUi 3 HEOOXiAHICTIO NpoBedeHHs TepMoobpobku MaTepiany, WO 3axuWaeTbesl, Wo
3HA4YHO 3HWXKYE MOro hi3MKO-XIMIYHI XapakTepuUCTUKK, a B AeaKknx Bunagkax (B pasi obpobkn aepes'sHMX OymiBensHUX
KOHCTPYKLiN) npoBedeHHs Takoi obpobku BMMarae 3acTocyBaHHA chnelianbHoro obrnagHaHHa. [Ons ogepkaHHs
HEPO34YMHHOTO NPOAYKTY B3aeMofii opTopochOpHOI KUCIOTU | CE4YOBMHM, 3riAHO AaHOro crnocody, ocTaHHs GepeTbes y
HagnULLKY, Tak K HeobXigHO YTBOPEHHS TPULIAHCEYOBUHU, SiKa YTBOPHOETLCS NpW B3aemopii 3 MeTadochopHoo
KMCNOTO (YTBOPKOETHCA NpU HarpiBaHHi cuctemm suwe 130°C).

HeobxigHO BIgMITUTK, WO XapaKkTep peakuii, Ski NpoTikaloTe B AaHiA CUCTEMi, MOXe MPUBECTW OO OAEPXKaHHs
NPOAYKTY (aHTUNIpeHy) AKUI He 3abesnedye BOrHe3axucTy mMatepiany, Skuin obpobnsaeTbes.

Bigomuii Takox cnoci® ogepkaHHs NpodyKTy Ha ocHoBi nonidocdatie amoHito (16% N i 61% P ,05) i cevoBMHM
[3]. OpepxytoTh MOro peakuieto B po3Toni 3a cepefHboi Temnepatypu 193°C. HeobxigHo BIOMITUTH, WO AKLWO peakuito
Mixk opToghoccopHO (abo NonihocthOpHOK) KUCIOTOK | CEYOBUHOK MPOBOAMTU NPKW CMiBBIOHOWEHHI 1 MOMb KMCMOTK
Ha 2 Morli Ce4YOBUHK, TO YTBOPKOETLCA NonidhocdaT aMoHito i LiaHypoBa kucroTa. Lli cnonykn noraHo po3ynHATECS Y
Bodi i TOMy He MOXyTb OyTW BUKOpUCTaHi $ik BOrHe3axMCHi npocodyBarnbHi ckrnagn npu obpobui gepeB'sHMX
OyniBenbHUX KOHCTPYKLINA.

Bigomunii Takoxk cnoci® [4] arigHO SIKOMY aHTUMIpeH OTPUMYKOTb Ha MOBEPXHI TKaHWHKM, Wo obpobnseTbes. Ak
aHTMNipeH B JaHOMy cnocobi BUCTYNae NpoAyKT B3aemopii opTodhoChOopHOI KUCNOTH | CEHOBMHUN, SKUIA YTBOPKOETHCS
NpW HarpiBaHHi B CEpedoBULLi OPraHiYHUX PO3YMHHWKIB TUMY KCWION, Tonyor, eTun6enson. HeobxigHo BigMiTUTH, WO
peakuiiHa 3gaTHiCTb | OygoBa NpoAyKTy peakuii BM3Ha4aloTbCcs CTyneHeM KoHpeHcauil docdopHoi KucrnoTu, ska
OepeTbcs Ana Baaemogdil 3 cevoBuHoW. KoedilieHT peakuil, Skuin saense coboto BigHOLWEHHS BMICTY docdopy B
o6pobneHomMy matepiani (TkaHuHi) nicns i NpoMUBaHHS BOAOK A0 BUXigHoOro BMicTy, 36inbwyetbes 3 0,29 (ana 71,5%
P>,0g) oo 0,67 (ans 75% P ,05) 3 HacTynHuMm 36inblweHHsaMm o 0,73 (ans 82,2% P ,0g). PeakuiiHa 3gaTHicTb
hochopHMX KMCIOT 36inbLUyeTbCA 3i 30iNbLIEHHAM CTYNeHs KoHaeHcalii.

OaHunii cnoci® opgep)KaHHsA aHTUNIpeHy Ha NoBepxHi MaTepiany, Wo obpobnsaeTbes, NOB'A3aHUA 3 3aCTOCYBaHHAM
OpraHivHMX PO3YMHHMKIB, LIO BUMAarae 3acTOCYBaHHA crelianbHoro obnagHaHHs, a BUKOPUCTAHHA OpraHidHuX
PO34YMHHUKIB CTBOPIOE NOXEXHY Hebeaneky, Moripllye ekonoriiHy obCTaHOBKY i YCKNaAHIOE TEXHONOrl0 HaHeCEeHHS i
00pobky OepeB'sHUX OymiBENbHUX KOHCTPYKUIM 3 MeTOow HagaHHs M BorHesaxucty. Kpim Toro, BOrHe3axucHi
BMACTMBOCTI LbOro aHTMNipeHy 3anexartb Bif CTyneHs koHaeHcauil opTodocdopHoi kncnoTtu, Tobto Big BMicTY P50s5.
PospaxoBaHuii BmicT P,Og B kMcnotax HacTynHui, %:

opTodhoccopHa kucnota HzOy 72,4
nipodpoccpopHa kucnota HyP2O7 79,4
TpunonicoccopHakmenota HsP30 10 82,5
TeTpanonicocdopHa kuenota HgP4O13 84,0.

|3 HaBegeHUX gaHWX cnigye, Wo Ana gocarHeHHs Bmicty 82,5% P ,0g B npoaykTi koHAeHcauii, 3rigHo gaHoro
cnocoby, HeobOXiOHO YTBOPEHHSI aHioHIB TpUnonidocdopHOT KNCIOTH, WO BUMAarae TpuBanoi KoHAaeHcauii 3a BUCOKOl
Temnepartypu.

Ha gaHnii 4ac Hi oguH i3 BiQOMWX aHTUMIPEHIB HA OCHOBI HEOPraHiYHMX cConeR, fKi MICTATb B AKOCTI poGo4mMx
enemeHTiB cdoccop i a3oT, He 3abe3neyyoTb BUCOKUIA CTYNiHb BOTHE3aXWUCTY AEPEBUHM LIENIONO30BMICHUX MaTepianis.
Tomy, ANs AOCATHEHHs KiHLEBOro pesynbTaTy (BUCOKOro CTYNeHs BOrHe3axucTy) BUKOPUCTOBYIOTb GaraTOKOMMOHEHTHI
cknagw, Taki ak JCA-1 (TY Y 13672801.002-99), MC (TY Y 00020876.001-99) i iHLui.

4-
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Halbinblu ehekTUBHUM aHTMNIPEHOM, i3 BiGOMUX, ANns noBepxHeBoi 06pobkn AepeBunHW B AaHui Yac € cknag OCA-1
Ha OCHOBI AiaMoHidhocdaty, cynbgaTy amMoHilo, NOBEPXHEBO-aKTUBHOI pedoBuHU (MAP) - amModyBada i 3aXMCHOro
3acoby "Membap" - aHTUCENTUKa (nonirekcameTuneHryanigiH docdary), Sk BUMarae cknagHoi TEXHOMOrIT NiAroToBKK
i HaHeCeHHs, a came:

6araTOKOMMNOHEHTHICTb cUcTeMH;

NPUroTYBaHHA @HTUNIPEHY LUNAXOM PO3YUHEHHS CYXMX KOMMOHEHTIB, O MOXe MpUBECTU y BUNagKy HEBipHOro
[03yBaHHS, [0 OfepXXaHHA cknagy, Skuin He 6yde 3abeanedvyBaTu BOrHe3axUcT 06'eKTiB;

HW3bKWA BMICT aKTUBHOI Pe4OBMHN B po3uurHi (< 30%);

BUCOKa BUTpaTa Cknagy Ans OOCATHEHHs HEOOXiQHOrO CTYMeHs BOrHe3axucTy (NornumHaHHSa aepeBuHoto 1250r/m
30%-Boro po34unHy aHTunipeHy ta 400r/m 20%-Boro pos4uHy Membapy).

HeobxigHo BiAMITUTHK, WO B 4aHOMy BOrHe3axmcHomy npocodysanbHoMy cknagi JCA-1 B AKOCTi OCHOBHUX poBounx
eNeMeHTIB, ki 3a6e3neYyoTb BOrHE3axUCT, BUKOPUCTOBYIOTLCA a30T i hoccpop y BUrMAai AiamoHingocdary,

|3 BinoMnx aHanorie Hanbinbl 6rM3bKMM 3a TEXHIMHOIK CYTHICTIO | 3a gocsraeMum echbekToM € AiamoHiigocdart, sk
aHTUNIpeH Ana Uentoro3oBMiCHUX MaTepianiBe i gepeBuHn [5]. Bigomo, Wwo docdopBMICHI Crnosyku, 3okpema
AiamoHilichocdaT, edheKTUBHI K Ha cTagil NonyM'aHOro ropiHHA, Tak i Ha cTagil ropiHHSA TBEepPAoro 3anmLKy.

Cnoci6 ogepxxaHHa giamoHindgocdaTty onucaruii B [6]. CyTHICTb NpoLEecy oaepkaHHA TEXHIYHOrO AiamoHindgocdaTty
3aKroYaeTbea B HeWTpanisauil opTodochopHOi KUCIOTU amiakoM OO0 ofepKaHHa MoHoamoHidocdaTy (pH ~ 3,5 -
4,0), a noTiMm ynapeHuihn pos3uymH chocdaTy amoHilo MOoCTynae B CUCTeMy caTypaTopiB, Ae npoxoauTb Aarblua
HenTpanisayia amiakom go pH 6inga 8. MNicna gocsarHeHHs HeobXigHOro 3Ha4YeHHst pH nynbna noctynae Ha kpuctanisawio
i UeHTpuayryBaHHa. MoTiM mMaca noctynae B cywunbHui 6GapabaH ge npoxoauTb Cyllka TOMOYHUMMK rasamu [o
Bonorocti (0,1 - 0,3)%. Bucywena maca noctynae Ha noppibHeHHs i poaciB. TexHomoriYHWiA npouec opepXKaHHsi
AiamoHiidocdaTy GaratocTaginHWiA, BUMarae 3acTOCyBaHHSA crelianbHoro obnagHaHHs.

dochopoBMICHI aHTUMIpPEHW AiloTb Ha MOoYaTKOBUX CTadigx MNpouecy TOpiHHSA, NOonepemxyroun posirpiBaHHS,
BM3UBaloYM AerigpaTtaliio Lentono3oBMICHOrO MaTepiany i NpULBUALLYIOMU AOTO KOKCYBAHHA i TOMY SIBMSIOTLCA
HanbGinbL ehekKTUBHUMU B 30HI Niponiay.

B ocHoBy crnocoby, Lo NponoHyeTbCs, NOCTaBneHa 3agava cuHTesy docdop- i a30TBMICHOroO aHTUMIpeHy, AKMIA Mae
BMCOKMI CTYMiHb BOrHE3axucTy LEeSoNo30BMICHUX MaTepianiB. Y BUWHaxodi, Lo MpONOHYyeTbCA, AaHa 3ajadva
BUPILLYETLCA LUMAXOM CUHTE3y aHTUMipeHy Npu npoBefeHHi peakuil nonikoHgeHcauii opTodpocdopHOi KUCOTU Ta
CEYOBUHM NpU MiHiManeHOMy BMICTi BoAM B noudaTkoBili cTagii npouecy (Ao 15%) i npu cniBBigHOWEHHI a30Ty A0
dochopy Big 1.6 go 3.2.

MocTaBneHa 3agaya BUPIWYETbCA 3@ paxyHOK TOro, WO Yy BigomMomy crnocobi opepXaHHs aHTunipeHy
(miamoHirgocdaTy) B AKOCTi OCHOBHUX KOMMOHEHTI AN CUHTE3Y BUKOPUCTOBYOTE OPTOOCHOPHY KUCIOTY Ta aMmiak i
npoBogATb peakuitlo HenTpanisauil, a 3rigHo 3 cnocoboM, WO MNPOMNOHYETLCH, B AKOCTI OCHOBHWX KOMMOHEHTIB
BUKOPUCTOBYIOTE OPTOOCHOPHY KUCMOTY | CEYOBMHY i NpOBOAATL peakuilo nonikoHaeHcauii. Y BignosigHocTi 3i
cnocoboM, Lo NPONOHYETLCS, aHTUNIPEHOM SIBMAETLCS NPOAYKT NorikoHgeHcauil opTodocthOpHOT KNCHOTU | CEHOBUHM.
MonikoHaeHcaLito opTOOCHOPHOI KACIIOTU 3 CEYOBMHOK NPOBOASTL NPW CniBBigHOLWIEHHI pobounx enemeHTiB N / P
(asoT/cboccpop) Big 1,6 o 3,2, wo 3abesnedye opepXaHHs BMCOKOpeaKuinHUX cdopm amigodocdartie i 3abeanedye
pocchopasoTHMIN cruHepriaM. MonikoHaeHcauilo NpoBogATb MpU LUKMIYHIA 3MiHi TemnepaTypu Big 110°C go 120°C i
Ha3af, A0 AoCArHeHHs 3HadveHHs pH 6,0 - 7,0.

MpoaykT koHgeHcauil opTodhoChOpPHOT KNCIOTU | CEYOBUHM NiCHA AOCATHEHHS HEODXiQHOI BENMUYMHN 3Ha4YeHHs pH
po36aBnAoTL BOAOK A0 334aHOro BMICTY OCHOBHOI PEHOBUHW B TOTOBOMY NpoayKTi B Mexax Bif 35% Ao 50%.

Take BUKOPUCTAHHA cnocoby, Lo NPONOHYETLCH, AO3BONAE CNPOCTUTU TEXHONOri0 (CUHTE3 NPOAYKTY NPOBOAMTLCA
B OOHOMY anapari) i ogepxaTu NPOAYKT 3 BUCOKMM BMICTOM OCHOBHOI PEYOBUHU, BUKMOYAE GaraTOKOMMOHEHTHICTb,
nioBuLLye BOrHe3axucHi (BOFHeCTINKI) BrnacTuBocTi obpobneHnx maTtepianie (00'ekTiB) i 3HMXKYE BUTPATY aHTUMIpeHy
Ha oguHWUIe nrowi, Wo obpobnsaeTbes. Bucoki BorHesaxucHi BNacTMBOCTI NPOAYKTY, IO OAEPXKYETbCS CnocoboM, Lo
NponoHyeTbes, 3abeanedye dpocdop-asoTHWUI CUHEPri3M B MPUCYTHOCTI aMiHHOIO a3oTy, KU OOYMOBIIIOE YTBOPEHHS Y
npoueci TepMopo3Knagy BOrHe3axuleHUX LenioSo30BMICHUX MaTtepianis docdgopaminy - Hahbinbw edeKkTUBHOro
areHTa. B cnocobi, Wo nponoHyeTbes, Npu OAepXaHHi aHTWnipeHy 3abesanedyeTbesi YyTBOPeHHs1 hocdop-a30THUX
3B'A3KIB, @ TaKOX HasIBHICTb pyXfMBOro BofHK 6ina atomy asoTy, Wo 3abesnedye BUCOKY CTyMiHb BOTHE3aXUCTY
LentoIo30BMiCHUX MaTepianis.

Kpim TOro, gaHuii aHTUnipeH Mae neBHYy TepMocTabifnbHICTb, fika [03BoONse, Wo6 Horo BorHesaxucHa gis
nposiBnAnaces nNpu Temneparypi, ska He nepeBuLLye TemnepaTypy OeCTpyKUii Lentorno3oBMiCHUX MaTtepianis (B T.d.
OepeBuHKM), To6To He BUle 250°C. Lls BaxnuBa BNacTMBICTb aHTUMIPEHY, LUO CUHTE3YETHCA 3a AaHWMM Cnocobom,
BiOpi3HAE Moro Big AiaMoHindgocdaty, SKMn BUKOPUCTOBYETHCS B SIKOCTi OCHOBHOIO aHTMNIpEHY B NPOTOTUMI, AKUIA Npn
70°C BTpadae amiak i nepeTBOpOETLCA B MOHOaMOHindocgar [6].

Y cnocobi, Wo NPONOHYETHCA, OOEPKaHHA aHTUNIpEHy i3 opTadoCnopHOi KUCNOTK i kapGamigy nNpoBOAsTb Mpu
ONTUMaribHOMY CriBBigHOLWEHHI pobo4unx enemeHTiB N / P (asot/chocdop) Big 1,6 go 3.2.

[MpoBeneHHs koHaeHcauii opTodocOpHOi KACNOTK | CEHOBUMHM NMpU BULLE BKa3aHUX CMiBBIOHOWEHHSIX i yMoBax
[O3BOSSIE OAepXaTu aHTUNIpeH, AKAN Npu NoXexi BCTynae B XiMiYHY peakuito 3 pe4YOBMHOK AEpPeBUHN | NOHaTKOBMMMU
npogyktamm i posknagy i TakKuM YMHOM 3MeEHLUYe BUXiO CMononodibHMX npoaykTiB i rasie, a Takok 3MeHLWye BTpaTy
Macu Mnpu ropiHHi TBephoro 3anuwky. OnTumManbHa KACNOTHICTE (pH) aHTunipeHy, Lo NponoHYyeTbCH, Aonomarae npu
Moro posknagi npoTikaHHI npoueciB KoHaeHcauil i pekombiHauil MakpoMonekyn AepeBMHU, 3MEHLUYE BUXig NETKUX
OpraHiYHMX NPOAYKTIB, AKi BionoBigaoTb 3a NonyM'ssHe ropiHHA | 36iNbLUYOTE MacoBY YacTKy TBEPAOrO 3aNULLKY.

CUWHTE3 aHTUMipeHy NpoBOAUNN TaKUM LUMSXOM: BUXigHY OpTOdoCcOpHY KUCMOTY B HeoOXigHi KinbkocTi (ans
3abesneveHHa onTMManbHoro cnieeigHolweHHa pobounx enemeHTiB N/P (asot/docdop) Big 1,6 Ao 3,2 sanueanu B
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peakTop i HarpiBanun go 60°C. llicna uUboro B peakTop 3aBaHTaXyBanu po3paxoBaHy KifbKiCTb CEYOBWHMW, CyMilll
HarpiBanu [o 3agaHoi Temnepatypu. KoHgeHcauito opTohoChopHOT KUCMIOTM | CEYOBUHW NPOBOAWNN MpK 3MiHi
Temnepatypu Big 110°C go 120°C i Hasag, KinbKicTb LMKMIB NOBTOPKOBaNack MoK Ha gocsirany HeobXigHe 3HaYeHHs

5 pH. lMoTiMm cymiw B peakTopi oxornomxkyBanu go Temnepatypu 60°C i gogaBanv SO Hel po3paxoBaHy KiNbKicTb BOAW,
o6 BMiCT ocHOBHOI pevoBuHU ByB 50%.

OUiHKY BOAO3aXUCHUX BracTUBOCTEN rOTOBOrO NPOAYKTY MpoBOAUNK 3a cTaHdapTHow metogukow MOCT 16363-98
"CpefcTsa 3aluTHble Ana ApeBecuHbl. MeTogbl onpeaeneHnsi orHesalnTHbIX CBOMCTB".
BuHaxig, Wo nponoHyeTbes, NOACHIOETLCA HACTYMHUMW NPUKNaaamMu.

10 Mpuknag 1. B naGopaTopHuii peaktop sanuBanmi 200cM® KOHLEHTPOBaHO! OpTotocdopHOi KUCIOTU MyCTUHOK
1,698r/cm 3, (KoHLeHTpaLis kucnoTn 85%, BMicT Boau 15%) i HarpiBanu fo TemnepaTtypu 60°C. MoTiM B Harpituii
po34MH opTodocdopHOT KMCnoTK 3acunanu 170r ce4oBUHM (KOHLEHTpAaLis 3@ OCHOBHOK pevoBuHO 98%). OaepxaHy
CyMiLl nepemillyBarnu 4O NMOBHOMO PO34YMHEHHS CEHOBWHMW, NiCAs YOro NpoBOAUNN HarpiB cymiwi go Temnepatypu 120°C
3 HacTynHuMm oxornomxkeHHam go 110°C. lMoTim cymiw 3HOBY HarpiBanu o temnepaTypu 120°C i oxonomgkyBanu Ao

75 110°C. KinbkKicTb LuMKniB 3MiHW TemnepaTypu - 3. [licna gocarHeHHs 3HadeHHs pH = 6,5 npoBoaunu oxonomKeHHs
peakLiiiHol Macu no 60°C i B OXOMOMKEeHY Macy npw nepemillyBaHHi BNMBanu 500cm® Bogu. KOHLEHTpaL|isi OCHOBHOT
PEYOBUHN B roTOBOMY nNpofykTi ctaHoBuTb 50%. TpuBanicTb koHAeHcauii ana gocarHeHHs pH = 6,5 cknapae 56
XBUSTUH.

[ToKa3HUKM SKOCTi rOTOBOro NPoayKTy:

20
30BHILLHIA BUrNAA, NPO30PUIA PO3YUUH;
MacoBa 4acTka OCHOBHOI Pe4OBWHU 50%;
rycTuHa 1,23r/cm;
3HavueHHA pH 2%-BOro BOAHOMO PO34nHy 6,5;
25 cniseigHowweHHs N / P (a3oT / choccop) 1,6;

BOrHe3axmcHa 34aTHICTb - BTpaTa Macu 3paska OepeBWHM MNpU BOFHEBMX BUMNPOOYBaHHSX B pasi NOrMMHaHHA
AepeaunHoio BiA 450r/M Ao 600r/M? 50%-Boro poaunHy cTaHoBuTh (12 - 15)%.
Mpuknag 2. BukoHyeTbes aHanoriyHo npuknagy 1, kpim Toro, wo cnieeigHoweHHa N / P (a3oT / dpocdop) cknagae
30 2,/4. Ina cuHTe3y B3siTo opTodocopHoi KucnoT 200cM 3, ce4oBMHW 254r, a BoAW ANS NPUroTYBaHHS FOTOBOTO
npoayKTy 593cm3. TpuBanicTe koHAeHcaUil Ana gocarHeHHA 3HaveHHs pH = 6,6 cknagae 32xs.
[MoKa3HUKM SKOCTi FOTOBOIO NPOAYKTY:

30BHILLHIA BUrNA4 NPO30PUIA PO3YUUH;

35 MacoBa 4acTka OCHOBHOI PeqO0BWHU 50%;
rycTuHa 1,25r/cm3;
3HaveHHsA pH 2%-BOro BOAHOMO PO34nHy 6,6;
cniesigHoleHHs N / P (asot / chocchop) 2,4;
40 BOrHe3axmcHa 3£l,aTHiCTb - BTpata Macu 3paska OepeBUHU MNMpu BOrHEBUX BVII'IpO6yBaHHF|X B pa3i NOormMuuHaHHA

AepesunHoio BiA 450r/M Ao 600r/M? 50%-Boro poaunHy ctaHoBuTh (10 - 13)%.

Mpuknag 3. BukoHyeTbcs aHanoriyHo npuknagy 1, Kkpim Toro, wo cnieeBigHoweHHs N / P (asoT / docdop)
cTaHoBUTb 3,2. [INs CMHTe3y BasTO opTodocdopHo! kucrotu 200cm 3, ceyoBuHM 339r, a BoAu ANS NPUTOTYBAHHS
rOTOBOrO MpoAyKTy 700cm3. TpuBanicTe koHAEHcaUil Ana gocAarHeHHa 3HaveHHsa pH = 6,8 cknagae 15xB.

%% [Toka3HUKM AKOCTi rOTOBOIO NPOAYyKTY:
30BHILLHIK BUrNA4 NPO30PUIA PO3UMH;
MacoBa 4acTka OCHOBHOI PeqOoBWHU 50%;
rycTuHa 1,25r/cm ;

50 pH 2%-BOro BOAHOTO PO34UHY 6,8;
cnisgigHoweHHs N / P (a3oT / chocdop) 3,2;

BOrHE3axmMcHa 30aTHICTb - BTpaTa Macu 3paska AEpPEBMHU MpU BOFHEBUX BUNPOOYBAHHSX B pasi NOMMMHaHHAX
AepesnHoio Bif 450r/M2 fo 600r/M 50%-BOro poadnHy cTaHoBuTh (12 - 15)%.

55 Mpuknag 4. BukoHyeTbca aHaroridHo npuknagy 1, kpim Toro, wo cnieBigHoweHHs N / P (asot / docdop)
cTaHoBUTL 3,4. [N CUHTE3y B3STO OpTOdocdopHoOi kncrnoTn 200cm 3, cevoBuHM 360r, a BoaM AN NPUrOTYyBaHHS
rOTOBOrO MpoayKTy 744cm3. TpuBanicTe koHAEHcaUil Ana ocArHeHHa 3HaveHHsa pH = 6,8 cknagae 14xs.

[Toka3HUKM AKOCTi rOTOBOIO NPoAyKTY:
60 R .
30BHILLHIA BUrNAA, NPO30PUIA PO3YUH;
MacoBa 4acTka OCHOBHOI Peq0BWHU 50%;
ryctuHa 1,25r/cm3;
pH 2%-BOro BOAHOTO PO34UHY 6,8;
65 cniegigHoweHHs N / P (a3oT / chocdop) 3,4,
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BOrHe3axmcHa 34aTHiCTb, BTpaTa Macu 3paska OepeBWHWM Mpu BOTHEBUX BUMNPOBYBaHHAX B pasi MOMMUHaHHS
AepeBuHolo Bia 450r/M no 600r/M2 50%-Boro poaunHy cTaHoBuTb (15 - 18)%.

Mpuknan 5. B nabopaTopHuii peakTop 3anueanu 200cm® opTodocdopHOT KUCMOTH 3 KoHUeHTpaliclo 75% (BMicT
Boan 25%) i HarpiBanu go Temnepatypu 60°C. [NoTim B Harpitil po3dnH opTodoctopHoi kucrnoTu 3acunanm 170 r
CEYOBUHM (KOHLEHTpaLia 3a OCHOBHOI pevoBuHol 98%). OaepxaHy cyMill nepemiwlyBann A0 NOBHOMO PO3YUHEHHS
CeYOBMHM, NiCNs Yoro MpoBoAUNM HarpiB cymiwi go temnepartypu 120°C 3 HacTynHUM oxonogxeHHam o 110°C.
KinbkicTe UmkniB 3miHM Temnepatypu - 3. [oTiM cymiw 3HOBY HarpiBanu go Temnepatypu 120°C i oxonogxysanu o
110°C. Micns gocsirHeHHs1 3HadeHHst pH 6,5 npoBoANM OXONOMXKEHHS peakLiiHoi Mack fo 60°C i B OXONOM4XKeHy mMacy
npu nepemilysarHi Briveann 500cm® Boamn. KoHLEHTpaLis OCHOBHOI PEYOBMHM B FOTOBOMY NpoAyKTi cTaHoBuTh 50%.
TpuBanicTb koHAeHcalil ana gocarHeHHa 6,5 cknagae 95 xBUnuH.

Mokas3HUKM AKOCTi rOTOBOrO NPOAYKTY:

30BHILLHIA BUMMNSA, NPO30PUIA PO3UUH;
MacoBa 4YacTka OCHOBHOI Pe4oBUHU 50%,;
rycTuHa 1,23r/cm3;
pH 2%-BOro BOAHOTO PO34UHY 6,5;
cniesigHoweHHs N / P (a3oT / docdop) 1,6;

BOrHe3axnMcHa 3AaTHICTb - BTpaTa Macu 3paska AepeBVMHW Npu BOTHEBMX BUNPOBYBaHHAX B pasi NOMMUHaHHA
AepesuHolo Bin 450r/M2 o 600r/M 50%-BOro po3qMHy cTaHoBUTb (12 - 16)%.

Mpuknan 6. B naGopaTopHuii peaktop 3anueani 200cM® KOHLEHTPOBaHOT opTodocopHOi KUCMOTU FyCTUHOK
1,698r/cm 3, (koHUeHTpaLia kucrnoTn 85%, BmicT Boau 15%) i Harpisanu fo TemnepaTtypy 60°C. MoTiM B Harpituii
po34nH opTodoctopHOT KMcnotn 3acunanu 170r ceqoBUHN (KOHLEHTpAaLa 3@ OCHOBHO pevoBrHOW 98%). OaepxaHy
CyMiLLl nepemillyBarnn 4O NOBHOMO PO34YMHEHHS CEHOBWUHMW, NiCAs YOro NpoBOAUNKN Harpie cymiwi go Temnepatypu 110°C
3 HacTynHuMM oxornomxkeHHam go 105°C. lMoTim cymiw 3HOBY HarpiBanu o temnepaTypu 110°C i oxonogkyBanv Ao
105°C. KinbkicTb UukniB 3miHM Temnepatypu - 3. llicna gocarHeHHA 3HadveHHs pH = 6,5 npoBogunM OXonomKeHHA
peakLjiiiHoi Macy fo 60°C i B oxonomkeHy Macy npu nepemillyBaHHi Brveany 500cm® Boan. KOoHLEHTpaL|is OCHOBHOT
pPeYoBUHN B roToBOMY npofykTi ctaHoBUTb 50%. TpuBanictb koHaeHcauil ana gocarHeHHsa pH = 6,3 cknagae 106
XBUIVH.

Moka3HUKM AKOCTi rOTOBOrO NPOAYKTY:

30BHILLHIA BUrNAA, NPO30PUIA PO3YUH;
MacoBa 4acTka OCHOBHOI Peq0BWHU 50%;
rycTuHa 1,23r/cm3;
pH 2%-BOro BOAHOTO PO34UHY 6,3;
cnisgigHoweHHs N / P (a3oT / chocdop) 1,6;

BOrHe3axmMcHa 3AaTHICTb - BTpaTa Macu 3paska AepeBUHM CTaHOBWTb MpU BOTHEBUX BUNPOOYyBaHHAX B pasi
nornuHaHHg gepesunHoto Big 450r/m go 600r/m 50%-Boro po34unHy ctaHoBUTb (12 - 16)%.

HaBepgeHi npyvknagu nigTBepOXyoTh, O aHTUMIPEH, SKMI OOEePXKYETbCs CnocoboM, SKUM NMPONOHYETLCS, NepeBaXae
BiOMWI BOrHE3aXMCHWMU BIIACTUBOCTAMMU.

BuTtpata aHTUnipeHy (3a Cyxow pevoBUHOK) Ha M MOBEpXHi AepeBMHU cTaHoBUTb (225 - 300)r, B ToM 4ac sk
BUTPATa aHTUMIpEHY (33 CYXOlo PEYOBMHOIO) 33 NPOTOTUNOM CTaHoBUTL 375r/M2 nnoc 80 r/m2 MemBapy.

Bynu npoBegeHi BorHeBi BUNpoOyBaHHA 3paskiB OepeBUHU, fka MOMMMHYNa Pi3Hy KiMbKiCTb conelr aHTumipeHy 3
cnisgigHowerHam N / P = 2,4, Mpu nornuHarHi ~ 160r/m 2 coneii (320r/m2 50%-Boro poaunHy) BTPaTa Macu 3paskis
[epPEBUHIN NP BOTHEBUX BUNPOBYBAaHHSX CTaHoBUTL (20 + 1)%, NPy NOrMMHaHHI ~ 225r/M2 corneii (450r/M2  50%-Boro
PO3YMHY) BTpaTa Macy 3pa3kiB aHTUNIpeHy cTaHoBNTb (13 + 1)%, Npu normuHanHi ~ 300r/mM2 coneit (600r/M 50%-Boro
pO34MHYy) BTpaTa Macu 3paskis ctaHoBUTb (10 £ 1)%.

[1] TedbTep E.J1. PoctopopraHnyeckme moHomepbl U nonumepbl. M., 1960. 286¢.

[2] TepmoxkapocTolikne n Heroptovme BonokHa. MNoa pea. A.A.KoHknHa., M., U3a. "Xumusa", 1978.

[3] PabuHoBud IM.J1. TexHomnorms Mo4YeBMHbI M yAoOpeHuin Ha ee ocHoBe. 4.2 1 3.M. 1971.76¢.

[4] NaTeHT AnoHumn Ned2080, MIMK 006, Acukypa W., KeiHocyka Y. MeTon npuaaHua HEroproYecTy Lemofo3HbIM
BOMOKHOM. Ony6n. 24.10.72.

[5] Xumunyeckasa sHumknoneauns nog ped. N.J1.KHyHaHu, T J1, M. 1988r.

[6] B.H.Ko4eToB. docdopcoaepkaime ynobpeHus. CnpasoyvHuk. M. Maa. "Xumua”, 1982r. 400c.

dopmyrna BMHaxony

Cnoci6 ogep:xaHHA aHTUMIpeHy Ha OCHOBI poctop- | a30TOBMICHUX CNOMYK, AKUIA BiAPI3HAETHCA TUM, WO 3 METO
CNpOLLEHHS crnocoby, 3abesneyeHHs BMCOKOI PO3YMHHOCTI i NIOBULLEHHS BOrHE3aXWCHOI 34aTHOCTI MpoAyKTy, K
docchop- | a30TOBMICHa Cronyka BMKOPUCTOBYETHCA NPOAYKT KoHAeHcauii opTodochOopHOI KUCNOTKM A CEYOBUHM, sika
OfepPXKYETLCA MpuW CniBBigHOWEHHI asoT/docdop Big 1,6 Ao 3,2 i BMicTi Boan He Ginbwe 15 %, Npu UWKMIYHIA 3MiHi
TemnepaTypu Big 110°C go 120°C i HaBnaku i TPUBANOCTI, Sika BU3HAYaeTbCs AOCATHEHHAM pH He meHwe 6,0.
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OdbiliiHnii GroneteHb "lMpomucnoaBa enacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
MmikpocxeM", 2003, N 5, 15.05.2003. [depxaBHWA OenapTaMeHT iHTenekTyanbHoi BnacHocTi MiHicTepctBa ocBiTh i

HayKku YKpaiHu.
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