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HacTosulee wusobpeTeHne kacaetcsa cnocoba
CHWXXEHWA NIMOTHOCTW NPOAYKTa U3 HUTpaTa aMMOHUS.
Cnocob copepxut obecneveHne rasoobpasyowmnm
areHToM B ¢opMe BOOOHEpPacTBOPUMMOrO TBepdoro
coefuHeHns, cnocobHoro obpasoBbiBaTb ras nytem
XMMUYeCKoN peakunmn, n obecneveHne nNpoaykToMm U3
HWTpaTa amMmoHusi. BogoHepacTBopuMbIA TBepAbIi
rasoobpasyloLnii areHT BBOAAT B NPOAYKT U3 HATpaTa
aMMOHWA NpU  YCNOBUSIX, KOTOpble BbI3bIBAIOT
rasoobpasoBaHne rasoobpasylowum areHTom B
npoaykte w3 HuTpata ammoHusi. O6pasoBbiBaloT
YacTU4KM NpoAykTa W3 HWTpata amMOoHWA Ans
MoNy4YeHnsl YacTu4ek rpaHyrnMpoBaHHOro Npodykra u3
HWTpPaTa &aMMOHWUS CO CHWXEHHOW NMOTHOCTbIO.

MN3obpeTeHne Takke kacaeTcs npomyKkTa W3 HUTpaTa
aMMOHUSI B BUAE 4acTuyek, BblpaBoTaHHOrO B
COOTBETCTBUM C HACTOALMM crocobom, a Takke
npuMeHeHUa rasoobpasylollero areHta B dopme
BOLOHEPaCTBOPUMOrO TBEpHAOro CoedvHeHua ans

CHWXKEHUSA NSIOTHOCTU NpofdyKTa U3 HATpaTa aMMOHUA
B BMAE YacTU4YeK.

OdmynanecHein  GtoneTeHb  "lMpoMbilUneHHas
cobctBeHHoCTh". KHura 1 "M3obpeTeHuns, nonesHble
Mogenu, Tonorpadun  UHTerparnbHbIX MUKpocxem",
2005, N 1, 15.01.2005. [ocynapCTBEHHbIN
AenapTaMeHT  MHTENNeKTyansHoW  COBCTBEHHOCTM
MwuHucTepcTBa 06pa3oBaHUs U HayKn YKpauHebl.
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METHOD FOR THE PREPARATION THEREOF

(57) Abstract:

This invention relates to a method of
reducing density in an ammonium nitrate product.
The method comprises providing a gas generating
agent in the form of a water-insoluble solid
compound capable of generating gas by chemical
reaction, and providing an ammonium nitrate
product. The water-insoluble solid gas generating
agent is introduced into the ammonium nitrate
product under conditions causing gas generation
by the gas generating agent in the ammonium
nitrate product. The ammonium nitrate product is
particulated to form a particulated prilled

ammonium nitrate product with reduced density.
The invention also relates to a particulated
ammonium nitrate product produced by this method
and to the use of a gas generating agent in the
form of a water-insoluble solid compound to
reduce density in a particulated ammonium nitrate
product.
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(57) Pedbepar:

Llel BuMHaxig cTOCyeTbCs CMNOCOBY 3HUXEHHS
rYCTUHW NPOQYKTY 3 HiTpaTy amoHito. Cnocib mMicTutb
3abesaneyveHHa rasoTBIpHUM areHtom y  opMi
BOAOHEPO3YNHHOT TBepaol Crnonyku, 3p0aTHol
yTBOpIOBaTU ra3 LWASXOM XiMiYHOI peakuii, Ta
3abe3neyveHHss NpogyKTOM 3  HIiTpaTy aMoHito.
BOOOHEPO3UMHHUIA  TBEPAMIA  rasoTBIPHUA  areHT
BBOAATb Y NPOAYKT 3 HiTpaTy amoHilo 3a yMmoB, Lo
CNPUYMHSIIOTE Fa30TBOPEHHS Fa3oTBIPHUM areHToM Yy

NPOAYKTI 3 HiTpaTy amoHito. YTBOPIOWOTb YacTUHKM 3
NpoayKTy 3 HITpaTy aMOHilo AN oAepXKaHHA YaCTUHOK
rpaHyriboOBaHoOro MpoAyKTY 3 HiTpaTy aMoHilo  3i
3HWKEHOI TyCTMHOW. BuHaxign Takox crocyeTbcs
NPOAYKTY 3 HiTpaTy amoHito y BUMAAI YacCTUHOK,
BUPOONEHWIA 3rigHO 3 UMM CnocoboM, a TaKkox
3acToCyBaHHA  ras3oTBipHOro areHta y dopmi

BOLOHEPO3UNHHOI TBEpAO! CNOMYKWM ANA 3HWKEHHS

rYyCTUHW NpPOAYKTY 3 HiTpaTy amoHilo y Burnagi
YaCTUHOK.
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Onuc BuHaxony

Lleln BuHaxig ctocyeTbca cnocoby 3HUXEHHA TyCTMHU MPOAYKTY 3 HITpaTy aMoHilo Y BUMMSAAI YaCTMHOK, Takoro sk
rpaHynbOBaHWI HIiTPaT amoHilo abo rpaHynboBaHUN CTBEPAIHHSM PO3NUMEHUX Kpanenb HITpaT aMoHilo, a Takox
NpoAYyKTiB, YTBOPEHNX 3rigHO 3 LM CMocoboM.

HiTpaT amoHito y BUrNsai YacTUHOK Y popMi rpaHyNibOBaHOrO CTBEPAIHHAM pO3NUieHnX Kpanenb HiTpaTy amoHito Ta
0COGNMMBO MOPUCTUA TPaHYNbOBAHWIA  CTBEPAIHHAM PO3NWMMEHUX Kpanemnb HitpaT amoHito (PPAN) wupoko
3aCTOCOBYHOTbCH, Hanpukiad, y BUPOOHULUTBI BMOYXOBUX KOMMO3MUiN. [MOPWCTUIR rpaHyrnbOBaHUA CTBEPAIHHAM
PO3NUNeHnX Kpanefb HITpaT aMOHilo 3BUYAWHO YTBOPKOETLCH LUMSXOM rPaHyrioBaHHA CTBEPAIHHAM pO3nuUmeHnx
Kpanerb BOAHOIO PO34MHY HiTpaTy aMOHilo 3 HACTYNMHWM BUCYLLYBaHHAM rpaHyn. ig Yac npouecy BUCYLYBaHHSA BOAa,
O 3HaXOAMTLCH Y rpaHynax, BUNapoBYETLCS, Hadal4m rpaHynamM NopucTIcCTi, WO 3HUXKYE IYCTUHY Ta crnipusie abcopbuii
nanuea nig 4Yac NpUroTyBaHHs BUMOYXOBUX peyvoBMH. MNpouec BUCYLIYBaHHSA rpaHyrnl € AOPOrMM, Ta cyllapka Takoxk
notpebye Garato KowTiB.

3a nateHtoMm CLUA 5540793 iHkancynboBaHi Mikpocdepy BBOAUIM Y FPaHyNIbOBaHUN CTBEPAiHHAM PO3NUIEHnX
Kpanernb NPOAYKT ANs perynioBaHHsA rycTUHWU Ta AnS HagaHHA GinbLuoi YyTnMBOCTI rpaHynam 3 nanumBoM. [aTeHT Takox
MOSICHIOE, O TaK 3pobreHnin NoOpUCTMI rpaHybOBaHUA CTBEPAIHHAM pPO3NUIIEHNX Kpanenb NpodyKT MOoXe BKIo4YaTh
BamnHAK y OOCTaTHBO Benukux kinbkoctsax Big 30,0% go 0,1%, 3a macoto, BiQHOCHO Macu KiHUueBoro npogykty. Heski
aBTopy BMHaxogy 3a nateHToMm CLUA 5540793 Ta uboro BUHaxody € TUMW X CaMUMW, Ta aBToOpaM LbOro BUHaxody
BiOOMO, WO BanHsak, Npo Ak aragyetbes y nateHTi CLUA 5540793 maB OoCTaTHBO BENMUKUWA PO3MIp YacTUMHOK, Bif
200mkmM go 500MKM, Ta Lo MOro 3acTocoByBanu gna ageceHcnbinisayii npogykry.

Konn BanHak gogaetbea y Takui cnoci®, Toai He BigGyBaeTbCA HIAKOTO ra3oTBOPEHHSA Mid Yac YTBOPEHHS rpaHyr
LUNSIXOM TFpaHyfioBaHHS CTBEPAIHHSAM PO3NUITeHMX Kpanerb, 30e6inblioro BHACMiAOK BENMKOro Po3Mipy 4YacTUHOK
BarHAKY, arne TakoX BHACMIOOK Takux dakTopiB, AK KUCMOTHICTb HITpPaTy aMOHIil0 Ta YacoBi XapakTepUCTUKN SOOaBaHHS
BanHsKy.

Y nateHTi CLUA 5540793 TakoX NOACHIOETLCA, WO MNOPUCTICTE MOPUCTOrO TPaHySIbOBAHOrO CTBEPAIHHAM
PO3MNUMNEHNX Kpanenb NPoAyKTY, AKUA MICTUTb iHKanCyrbOBaHi MiKpocdepn, MOXHA Aani MigBULWUTKA  LUMSXOM
BKITIIOYEHHS rasy y NpoAayKT Mifd Yac npouecy rpaHyrtoBaHHsA CTBEPAIHHAM po3nuneHux kpanenb. [MoscHIoeTbES, WO Len
ras Mo)KkHa yTBoptoBaTK in situ y npogykTi WAsSXoM npuaaTHOI XiMiYHOI peakuii. [a3 Moxe BkntovaTtn giokcvua Byrneuto,
AKMN YTBOPKETHCA LUMAXOM PO3LLenneHHs npuaaTHoro kapboHaTy y KUCNOTHOMY cepenoBuLli. MaTeHT aani nosicHoe,
Wo kapboHaT Moxe MicTUTWM OyOb-siky NpUAaTHY BOAOPO3YMHHY HEOopraHidHy cinb BYFiNbHOI KUCNOTWU, Hanpuknag,
kapboHaT kanito Ta/abo kapboHaT HaTpilo, 860 anbTepHaTUBHO BiH MOXe BKIOYaTU MEHLL PO3YMHHY Ciflb.

MpoTe, BU3HAUWMNK, WO AyXe BaXKO peryrnoBaTu LWBWAKICTb BUAINEHHA rasy Ta poamip Gynbballok, konu ras
yTBOpPKOETLCA in situ Takum cnocob6om. Konun rasoTBopeHHst Oyae HagMipHUM Ans Kipku, sika NOCTYNOBO YTBOPIOETLCS
BHACMiOOK TBEPAiHHA HITpaTy aMoHilo Ha NOBepXHi YacTUHKK, Kipka Gyde 3aHafaTo crnabkoto, Ta ras, Lo YTBOPHETHCS,
3pyWiHye KipKy, HacrnigkoM 4Yoro Oyae HagMmipHe pyMHyBaHHsi 4acTUMHOK. Konu ra3oTBOpeHHsi € 3aHagTo manum abo
3aHafATo NOBINbHWUM, TOAI HEe AocAraeTbCA HeobXiaHa rycTuHa Ta nigBuLLieHa NOpPUCTICTb.

3aranbHo TeHAeHUie BBaXaloTb Te, WO YuM ApibHiWi nopy (MeHW Hixx 30MKM) Y NOPUCTOMY rpaHysibOBaHOMY
CTBEPAIHHSAM pO3NUIIeHNX Kpanenb HiTpaTi amoHilo, TUM Bulle Oyae LWBWMAKICTb AeToHauil, TUCK AeToHauii Ta, Ak
cnigcTeo, 6pusaHTHICTL BUBYXOBOT KOMNO3ULUIT, Ska MICTUTL Takuii NOPUCTURN rPaHyNbOBaHWIA CTBEPLAIHHSAM PO3MNUSIEHNX
Kpanenb HiTpaT aMoHito.

HecnogiBaHo BMABMIK, LLO, KON 3aCTOCOBYETHCA BOAOHEPO3YMHHA Cnonyka (3gaTHa yTBOPOBATU ras y XiMiuHin
peakui), a yMOBM € BiANOBIOHWMUW, HaNpuKnag, Konu 3abeaneyveHo MeHLIWUA, HiXX 3BUYanHO, PO3Mip YacTUHOK CMOMYKU,
TO MOXHa JOCAITW perynboBaHOro BMAINEHHS rasdy Ansi ogepXaHHsl 3HUWXKEHOI NYCTUHW Ta NpMaaTHOro po3mipy nop npu
YTBOPEHHI HITpaTy aMOHilo ¥ BUNSAI YaCTUHOK.

Y LbOMYy OnuCi TepMiH "BOOOHEPO3YMHHA Cnosyka" 3aCTOCOBYETLCA A5 NO3HaYEHHSA CMOSyKuW, Ska Mae po3YUHHICTb
y BoAi MeHW Hixx 1r/100r Bogn npun KiMHaTHIA TeMnepaTypi.

3rigHo 3 UMM BUHaxoOoM Crnoci® 3HMKEHHS NYCTUHMW NPOAYKTY 3 HITpaTy aMOHil0 MICTUTb:

- 3a0e3neYeHHs ra3oTBIpHUM areHToM Yy ¢popMi BOOAOHEPO3YMHHOI TBEpAOi i CNonyku, 3gaTHOl yTBOpHOBaTU ras
LUMIAXOM XiMiYHOI peaKkuii;

- 3abesneyeHHs NPOAYKTOM 3 HITpaTy aMoHito;

- BBEOEHHS BOAOHEPO3YMHHOrO TBEPAOro rasoTBIPHOrO areHTa y HiTpaT aMoHito Npy yMoBaXx, WO CMPUHUHAOTb
rasoTBOPEHHS rasoTBiPHUM areHTOM Y NpoAyKTi 3 HITpaTy amoHito; Ta

- YTBOPEHHSA YacCTMHOK 3 MpOJyKTy 3 HiTpaTy aMOoHilo AN OAepXaHHs MpOAYKTY 3 HiTpaTy amoHilo y BUMMsAAi
YaCTUHOK 3i 3HWXKEHOIO MYCTHHOMO.

['ycTMHa 4YacTMHOK Ta ob'eMHa rycTMHa HITpaTy amoHilo Yy BUIMAAI YAaCTMHOK 3HMXKYETBCA 3aBOSAKU YTBOPEHHIO
3aKPUTUX MOPOXHMH (SIKi TAKOX Ha3MBaKTLCA 3aKPUTUMKU NMopamu) y NPOAYKTI y BUMMAAi YacTuHok. Oeski nopu abo
NMOPOXKHUHN MOXYTb BigKpPMBATUCS 330BHI NPOAYKTY Y BUMMAAI YacTUHOK. Taki BigkpuTi nopu ByayTb TakoX 3HMXKYBATU
ryctTuHy Ta OydyTb MaTu OOOaTKOBY NepeBary CTOCOBHO MiABULLEHHSI MOPUCTOCTI MPOAYKTY Yy BWIMAAI YacTUHOK.
(MopwcTicTb HiTpaTy amoHilo y BMMsAAi YacTUHOK € BaxMBow Ans abcopbuii HadpToBOro nanuea npu BUPOOGHUUTBI
ANFO (HiTpaTy aMoHito 3 HahTOBUM NanveBom (BUGYyxoBa pe4oBuHa))).

BuaHauunu, WO, KONMM 3acTOCOBYETbCS BOAOHEPO3YWHHWWA TBEPAMW ras3oTBipHWWA areHT, Habarato nerie
peryrnoBaTth LUBUAKICTE BUAINEHHA Ta KiNbKIiCTb rasy, KM yTBOPKOETBCA Mif Yac YTBOPEHHS MPOQYKTY y BUrMagi
YacTUHOK, Ta rapaHTyBaTu Te, WO6 Oynbballkv rasy yTBOploBanuMcs 3 po3MipoM NpuOaTHUM AnS YTBOPEHHS Mop ;
npugaTtHoro poamipy. Nopu npugaTHOrO po3Mmipy - Ue nepeBaxHo nopu 3 AdiameTpom, MeHWw HiK 150MkM, nepeBaxHO
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MEHLU Hixk 70MKM, nepeBaxkHo 6ins 30MKM.

Tpeba Bio3HauWTK, WO YyCi dakTopu, Taki SK TUM rasoTBIPHOrO areHTa, WO OOAaeTbCH, KiNbKICTb rasoTBipHOro
areHTa, WO OO0M48EeTbCH, PO3MIp YacTUHOK rasoTBIPHOMO areHTa, Wo AoAdaeThbes, pH peakuinHoi CcyMilli rasoTBipHOro
areHTa Ta NpOAYKTY 3 HiTpaTy amoHito, pH npogykTy 3 HiTpaTy amoHito, TUM Ta KOHUEeHTpauis KUCroTW, LWo
3aCTOCOBYETbCA AN peakuil 3 rasoTBipHUM areHToM (4e rasoTBipHWI areHT € Toro TWMy, Lo pearye 3 KUCMOTO 3
YTBOPEHHAM ra3y), TUN Ta KOHLEHTpaLis OCHOBW, LLO 3aCTOCOBYETLCA Y HiTpaTi aMoHilo, TemnepaTypa, npu skii
BinOyBaeTbCs peakLis rasoTBOPEHHS!, YaCcoBi XapaKTepUCTUKN AoAaBaHHs ra3oTBIPHOrO areHTa, KOHLEeHTpauisa HiTpaTy
aMoHil0 - yCi BNNMBalTb Ha LIBUAKICTb rasoTBOPEHHs, po3Mip Oynbballok rasy, WO YTBOPKETbCH, Ta 4Yacosi
XapaKTepuCTUKKM, KOrn ras yTBoploeTbes. [ig Yac 3acTocyBaHHSA Ui hakTopy MOXHa perynoBaTtu ans Toro, Wwob ras
YTBOPIOBABCA 3 MpuAaTHOW LWBMAKICTIO Ta MaB NpuaaTHUR poamip Gynbballok Ans YyTBOPEHHS nop nNpuaaTHoOro
poamipy. OTxe, dakTopm, siki BNNNBaOTb Ha LIBUAKICTb rasoTBOPEHHs!, po3mip Bynbballok rasy, Lo YTBOPKETLCA, Ta
YacoBi XapaKTepUCTUKMA MOXHa i perynioBati Ans oTpMMaHHs 6axaHoro edhekTy Npy YTBOPEHHI rasy.

[a30TBipHUIA areHT MoXe BKOYaTU BOOOHEPO3YMHHY KapOOHaTHY CMonyKy, MepeBaXHO kapOoHaTHY Cinb.
MepeBaxHO BOHa BKMOYae kapGoHaT MeTany, nepeBaxHO kapboHaT nyXHo3emerbHoro Mmetany. [lepeBaxHO BoHa
BKItOMAE, NPUHaNMHI, O4HY cnonyky, obpaHy 3 rpynu, WO cknapjaeTbes 3 kapboHaTy Kanblito Ta kapGoHaTy MarHito.
Halbinbl nepeBaxxHO BOHA BKIOYae kapboHaT KanbLito.

["a30TBipHUI areHT MOXe BKIYaTK CronyKy, 34aTHy YTBOPHOBATU ras, nepeBaxHo giokeug syrmewio (CO,), Wnaxom
XiMiYHOT peakuii 3 npuaaTHo KucroTo. KapboHaT Kanblilo € TakuM ra3oTBipHUM areHToM. epeBaxkHo, K1ucnoTa - ue
KMCroTa, WO € NPUCYTHLOI Y MPOAYKTi 3 HITPATY aMoHito.

CepepgHin giameTp 4acTUHOK BOAOHEPO3YMHHOIO ra3oTBIPHOMO areHTa CTaHOBUTb NEPEeBaXHO MeHLWe Hixk 100MKM.
BinblWw nepeBa)HO BiH CTAHOBUTL MeHLIe HiXXK 40MKM, NepeBaXKHO MeHLUe HiK 2MKM, MepeBaXHO MeHLle HiX 1MKM Ta
NepeBaykHO MeHLWe Hik 0,5MKM. Y nepeBakHOMY BapiaHTi 3AINCHEHHSI cepefHili AiameTp 4acTUHOK CTaHOBUTbL 6ins
0,33MKM. Y nepeBakHOMY BapiaHTi 34iiCHEHHA BUHaxody rasoTBipHWIA areHT BKIOYaE ocamkeHui kapboHaT karbuito,
AKUA NepeBaXkHO Mae cepepHin giameTp YacTuHok 6ing 0,33MKkM. BuaHaumnu, Wo yMOBKW AN YTBOPEHHS rasy in situ
MOXHa perynoBaTi NepeBaxHO LNAXOM 3aCTOCYBaHHS rasoTBIPHOMO areHTa 3 po3MipoM YacTUHOK, K BKa3aHo BULLeE.
Bulle onwncaHi gianasoHn giameTpa 4acTUHOK MeHwe 40MKM € ocobnneo (NpoTe He 0OMeEXYTbCA HUMK) NPUOATHUMU
Ansa kapboHaTy KanbLito.

[a30TBipPHUI areHT nepeBaXHO 3acTOCOBYETLHCA Y popMi BogHOI cycneHsii. MNepeBaxHo cycneHsia Bknoyae Big 1%
0o 70%, 3a Maco, rasoTBIpHOrO areHTa BiQHOCHO 3aranbHOl Mack cycneHsil, nepesaxHo npubnuaHo 30%, 3a macoto,
rasoTBipHOrO areHTa BiQHOCHO 3aranbHoi MacK CycrneHsii, ocobnmnBo y BUNadKy 3acToCyBaHHs kapboHaTy KanblLito.

Y nepeBaKHOMY BapiaHTi 30iNCHEHHS BUHaxXody, A€ rasoTBIPHUA areHT BKMIOYaE OCamKeHUW KapboHaT Kanbuito i3
cepenHiM fiameTpoMm YacTuHok npubnmaHo 0,33MkM, kapOoHaT Kanblilo AogaloTb Y NPOAYKT 3 HiTpaTy amoHitlo y
koHueHTpauii Bin 0,001% po 2%, 3a macoto, kapboHaTy KasnbLilo BiQHOCHO Macu MNpogykTy 3 HiTpaTy amoHito.
MepeBaxHo kapboHaT kanbuito AopjaeTbes y koHueHTpauil Bin 0,01% po 0,06%, 3a macow, kapboHaTy kanblito
BIOHOCHO Macu HiTpaTy aMoHilo, Ta nepeBaxHO Y KoHUeHTpauii npubnuavo 0,03%, 3a macoto, kapboHaTy KanbLito
BiJHOCHO Macu HiTpaTy aMOHito.

[MpofyKT 3 HiTpaTy aMoHito, AKUIA cnig oTpMMaTK Y BUMMAAI YaCTMHOK, MOXe ByTW po3nnaBoM HiTpaTy aMoHito.

AnbTepHaTUBHO, NPOAYKT 3 HITpPaTy aMOHito, AKUIA cnig oTpUMaTh y BUrMAAi YacTUHOK, MoXxe ByT BOOHUM PO3YMHOM
HITpaTy amoHilo. BogHUiA po3yunH HiTpaTy aMoHilo Moxe MIicTUTK BinbL Hix 90%, nepeBaxHo BinbLu Hix 96%, 3a macolo,
HiITpPaTy aMOHil0 BiOHOCHO 3aranbHOl Macu BOOHOMO PO3YMHY HITpaTy amoHito. 3 MeTow 3anobiraHHA CTBEpPOiHHIO
PO34MHIB HITpaTy aMOHI0 NP TaKUX BUCOKMX KOHLEHTPALfX Ta 3 METOI CMPUAHHSA YTBOPEHHIO YaCTUHOK, TeMnepaTypy
po34uHY crnig nigBuwyBaTu. Hanpuknag, y BMnagKy KoHueHTpauii 97%, 3a macoio, HiTpaTy amoHilo BiQHOCHO Macu
BOOHOMO PO34MHY HITpaTy aMoHilo Ana 3anobiraHHs CTBepAiHHIO Ta Ans CNPUSIHHS YTBOPEHHIO YacTUHOK HeobXxigHo
3acTtocoByBaTu TemnepaTypy 6ina 158°C. Y Bunagky koHueHTpauii 99%, 3a mMacoio, HiTpaTy amoHilo BigHOCHO Macu
BOOHOMO PO34MHY HITpaTy aMoHilo Ans 3anobiraHHA CTBepAiHHIO Ta ANA CNpPUSIHHS YTBOPEHHIO YacTUHOK i HeobxigHo
3acTocoByBaTh TemnepaTypy 6ina 170°C.

[MepeBa)KHO NPOAYKT 3 HITPaTy aMOHi0 € KUCNOTHUM, nepeBakHo 3 pH Big 2 oo 5, nepesaxHo 6ina 4. Lle ocobrnmeo
HeobxiOoHO y BMNaAKy, Ae rasoTBipHWIA areHT € Toro TWny, WO YTBOPIOE ra3 LUMSXOM peakuii 3 npuaaTHOK KUCHOTOoH.
MpoTe, nepenbaqaeTbes, WO B iHWWX BapiaHTax 3AIMCHEHHs BMHaxody po34MH Moxe OyTu nyxHuM. Hanpuknag,
BBaXaloTb, WO rasoTBipHWI areHT, Takuin ak CaCO 5, 6yge Buginatu NH 3 3 HiTpaTy amoHiio, ocobnueo 3 HiTpaty
aMOHil0 3 BUCOKOI JYXHICTI0. ANbTEPHATUBHO, aMiaK MOXHa YTBOPUTU LUMAXOM AOAABaAHHA rasoTBipHOro areHrta, A
TaKoro sik okcug KanbLito, 4O HiTpaTy aMoHito.

[a30TBipHUIA areHT MOXHa BBOAMTU Y NPOAYKT 3 HiTpaTy aMOHil0 A0 YTBOPEHHS YacTUHOK 3 MpPOAYKTY 3 HiTpaTy
amMoHito. AnbTepHaTMBHO, MOro MOXHa BBOAWUTM Mif Yac YTBOPEHHS YacTMHOK 3 HITpaTy aMoHito.

3 NpoayKkTy 3 HIiTpaTy aMoHilo MOXHa YTBOPUTU YaCTUHKW LUMAXOM FPaHyMioBaHHA CTBEPAIHHAM pPO3MUIEHNX
Kpanerb. ANbTEpPHATUBHO, MOrO MOXHa rpaHyroBaTh, i Hanpuknag, WiaxoMm 3acTOCyBaHHs YallKOBOrO rpaHynsTopa.

BBaxkatoTb, LU0 rasoTBipHWI areHT Oyae KOPWUCHUM Yy Binbll KOHLEHTPOBAHUX PO34MHaX, e € MeHLe Boau, Lo
BUNAapPOBYETLCA, T4, 9K CMiACTBO, CNPUYNHAE NMOPUCTICTb.

MopokHi Mikpocchepn (SKi TakoK HasWBalTb MIKPOKYIbKaMM) MOXHa TaKkoX 3acTocoByBaTU Yy komOiHauil 3
rasoTBipHUM areHToM. [lopoxHi Mikpocdepn MOXHa 3acTocoByBaTW Anf NiABULEHHA edeKTUBHOCTI AeToHauil,
YYTNUBOCTI Ta WBWUAKOCTI AeToHauii rpaHyn 3 nanvMeoMm. MoHa 3acTocoByBaTW Oyab-SKUI TUM MOPOXKHIX MiKpocdep,
NpoTe MNepeBaXxHO 3aCTOCOBYHOTLCH MOPOXHI Mikpocdepu, WO He MICTATb ckragy, SKMA MOXe po3knagaTtucs npu
BUCOKMX TemnepaTtypax, yTBoptotoun kucnoty. OgHMM 3 Takmx cknagie € nonisiHinigenxnopug (PVDC), skui
po3nafacTbCca NP BUCOKMX TeMNepaTypax, YTBOPIOOYN CONAHY KACMOTY. MNMiABULLEHHS KiNbKOCTI KNCNOTW Y NPOAYKTI, 3
AKOro Cnif YTBOPUTWU YacTUHKW, MIABMIUUTL LIBWMAKICTb Fa30TBOPEHHSI Y BUMNagKax, KONW ra3oTBIpHWA areHT € Toro
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TMNY, WO YTBOPIKOE ras npu peakuii 3 kucnotot. Kpim Toro, MigBULEHHSA KiNbKOCTI KWUCAOTU, WO € MPUCYTHBOW Y
HiTpaTi aMOHiIl0, BUKINNMKaE 3HMXKEHHA TemnepaTtypu po3nagy HiTpaty amoHito. [pu HM3bkoMy pH Temnepatypa posnagy
HITpaTy amOHilo 3HUXKYETbCH OO0 TAKOro CTYMeHsl, WO BiH CTA€ HECTIMKUM, WO MOXe CNpUYMHWUTU dednarpadito abo
AeToHalito.

[MopoHi Mikpocdepn 3 HU3BKOK FYCTUHOM, WO He MICTATb Xropy, AKi AOCTYMNHI ¥y neBHUX copTax Expancel (wo
noctadaroTbcs Akzo Nobel, LLBelia), € nepeBaxxHUMKN NOPOXHIMK Mikpocdhepammn Ansi 3aCTOCYBaHHA Y LLbOMY BUHaxogi.

BuHaxig TakoX CTOCYeTbCA 3acTOCyBaHHA ra3oTBipHOro areHta y ¢popMi BOOAOHEPO3YMHHOI TBepaoil Croryku,
30aTHOI YTBOpPHOBATK a3 LUMSXOM XiMiYHOI peakuii, e cepenHin AiameTp 4acTUHOK ra3oTBIpHOMO areHTa CTaHOBUTh
MeHLWe Hixk 100MKM, nig Yac NpUroTyBaHHA NPOAYKTY 3 HITpaTy aMOHil0 Yy BUIMAAI YaCcTUHOK AN YTBOPEHHSA NpoaykTy 3
HITpaTy aMOHito Y BUMA4i YaCTUHOK 3i 3HUXXEHOI MYCTUHOHO.

BuHaxig Takox CTOCyeTbCs NpoAyKTY 3 HITpaTy aMOHIil0 Y BUMAAI YaCTUHOK 3i 3HWMXKEHOIO MYCTUHOI, BUTOTOBMIEHOTO
3rigHo 3i cnocobomMm, No cyTi cnocoboMm, onucaHnm BuLle. HiTpaT aMoHito Yy BUMMAAI YacTUHOK MOXKE BKITHOYaTU NMOPUCTUR
NPOAYKT, TAKM K MOPUCTUIA FpaHyrbOBaHUA CTBEPAIHHSAM PO3NUEHUX Kpanenb HiTpaT amonito (PPAN) abo nopuctuii
rpaHynIbOBaHUN HiTpaT aMoHito.

BuHaxig Takoxk CTOCyeTbCsi BUOYXOBOI KOMNO3WULIT, ika BKMOYAE HITpPAT aMOHil0 y BUMMAAI YacTUHOK, SKUI No CyTi
€ TaKkuM, SIK onuncaHo suwle. Bnbyxoea komnoauuia moxe Bkrtodatn ANFO abo saxkuii ANFO.

Jani BuHaxin 6yge onncaHo 3a JONOMOrOK HacTyMHUX He 06MeXyBarbHUX NPUKaais.

Mpuknag 1.

Y 3BUYaiiHii yCTaHOBLi ANA rpaHyrnioBaHHA CTBEPAIHHAM PO3NWMeHWX Kpanerb, e NOPUCTUIA rpaHyrboBaHUM
CTBEPAIHHSM PO3NUMEHNX Kpanenb HiTpaT aMoHilo BUPOORAnM 3 po3duHy HiTpaTy amMoHilo, NpOTAroM TpbOX roguvH
NPOBOAMIIN EKCTIEPUMEHT LUMSXOM BBEAEHHSI ra3oTBIPHOrO areHTa y HiTpaT amoHilo, AKMA cnig rpaHynioBatu
CTBEepAIHHAM PO3MNUNeHnX Kpanens.

YcTaHoBKa ANS rpaHyrioBaHHSA CTBEPAIHHAM PO3NUIieHUX Kpanesb € 3BMYaliHOK Ta BHACHIOOK LibOro He ONUCyeTbCst
AoKnagHo y UboMy onuci BuHaxogy. [JoknagHiwe npucTpiid, kMl 3acTtocoByeTbes, onucaHo y MatenTi CLUA 5540793.
Cepepn iHWOro NpuCTpili MICTUTb HacagKy ANs rpaHynioBaHHSA CTBEpPAiHHAM PO3NUIEHUX Kpanenb Afs YTBOPEHHS
rpaHyn.

[a3oTBipHUIA areHT y dopmi ocagkeHoro kapboHaty kanbuito (CaCOz) 3 pgiameTpoM 4yacTuHok 6ins 0,33MKkm
npuroTyBann €K BOAHY cycneHsitio, wWwo Bknodana 30%, 3a macotio, CaCO ; BiQHOCHO Macu BOAHOI CyCneHsil.
BuaHaumnnu, Wwo Konu y po3uduHi HiTpaTy amMOHilo 3acTOCOBYIOTbCA Benuki YacTuHkm CaCO,, Toai pH posdnHy HiTpaTy
aMOHItO Crig 3HU3UTK A8 OTPUMaHHS OOPEYHOI WBUAKOCTI ra3oTBOPEHHS. AKwWwo pH HiTpaTy amoHilo 3HU3MTW HagMipHO,
Hagal4n NOMY MEHLUOT CTIMKOCTI, NiABULLYETLCA pO3Naf HiTpaTy aMoHito.

HiTpaT amoHito, sikuin cnig rpaHyntoBaTh CTBEPAIHHAM PO3NUEHNX Kpanerb, 6yB BOOHUM pPO34YMHOM HiTpaTy aMoHito,
AKMIA MICTUB 97%, 3a Macoto, HiTpaTy aMOHilo BiQHOCHO Macu po3duHYy HiTpaTy amoHito. Po3dnH 3actocoByBanu npu
Temnepatypi 158°C. lNig 4Yac ekcnepuMeHTy pH po34yMHy HiTpaTy amoHito 3HM3nnm 3 HopmansHoro pH 5,8 no pH 3,8 onsa
nigBULLIEHHA LUBWAOKOCTI ra3oTBOpeHHs. BigperynioBany pH po34ynHy HiTpaTy aMoHilo LWNAXOM 3MeHLIeHHa AoAaBaHHSA
amiaky nicna etany KoHueHTpauii.

CycneHzilo kapboHaTy kanbLito gogasanv Ans Toro, Wob po3dnH HiTpaTy amoHilo mictue 6ins 0,03%, 3a macoto,
KapboHaTy KanbLilo BiQHOCHO 3aranbHOI Macy po3quHy HiTpaTy amoHilo. KapboHaT kanbuilo goaaBanu Takum HYUMHOM,
o6 BiH 30epiraBcs y po34UHi HITPATy aMOHi0 NPOTArOM NPUGAN3HO 2 CEKYHA Nepen NEPETBOPEHHAM HITpaTy amoHilo y
Kpansi, SKi NnepeTBOpIOIOTLCA Y rpaHynu.

Tabnuusa 1 AeMOHCTpye pe3ynbTaT AOCNigiB 3 ogepaHWM MOPUCTUM rpaHyfibOBaHWM CTBEPAIHHAM PO3NUIeHnX
Kpanenb HITpaToM aMOHilo Yy MOPIBHAHHI 3 NOPUCTUM paHynNbOBaHUM CTBEPAIHHAM PO3NUIeHUX Kpanernb HiTpaTtoMm
aMOHiIlo, Lo BUPOBNSETHCA Y CXOXKMX YMOBaX, ane 6e3 gogasaHHs CaCOg.

Y Tabnuui 1 BigcoTkoBuin BmicT CaCOjz BupaxeHo fK BigcoTkoBe BigHoweHHA mMacu CaCO ; OO Macu po3yvuHy
MOPWCTOrO rPaHyrbOBAHOrO CTBEPAIHHAM PO3NUIIEHNX Kpanernb HiTpaTy amoHito. O6'eM 3akpuTMX nop abo NOpOoXHUH
nigpaxyeBanu 3 HacunHol Ta AiNCHOT ryCTUHM YacTuHOK. OB'eM NOp BM3HAYUAN i3 3aCTOCYBaHHAM PTYTHOMO BMMipHMKa
NOPUCTOCTI, AKUIA BU3Ha4ae ob'eM nop AK OYHKLi0 TUCKY PTYTI Ta, OTXe, po3Mipy nop. HacunHa ryctuHa 4YacTuMHOK
BU3HAYaETBLCS LUMAXOM BUMIpOBaHHA 3MiH 06'emy, konm 50 rpamiB rpaHyn peTensHo godarTs Ao 50Mn ansensHoro
nanuea y 100-mininiTpoBoMy BMMiptoBarnibHOMY UuniHApi. Ha BumiptoBanbHOMY LMAIHAPI po3TaloByTb NPoOOKy,
uuniHgp 360BTylOTb Ta WOro BMICT OCagXyloTb NerkuMu ygapamu gnsg Toro, Wo6 AusenbHe nanvBo NPOHWKIO Y
OinblicTb BigKpMTMX Nop. HanexHo 3akpuTi nopu MoXxHa NoTiM nigpaxyBaTu Ha NigcTaBi HACMNHOI NYCTUHW YaCTUHOK
Ta OicHOI ryCTUHKM 4YacTuHoK. PopmMyna € Takow: 3akpuTi nopu = (1/HacunHa ryctuHa 4dacTuHok) - 1/1,724 (pivicHa
rYCTUHa YacTUHOK HiTpaTy aMOHilo nNpu KiMHaTHIA Temnepatypi ctaHoBUTb 1,724r/Ky6idHniA caHTumeTp). AbGcopbuinHa
30aTHICTb OO0 HAapTONPOAYKTY BUpaXaeTbCa SK BiACOTKOBE BiQHOLIEHHS Macu HadpTonpoayKTy A0 Macu rpaHys.

["paHynun 3 nanveBoM yTBOPUNUCA 3aBASAKN AOOABAHHIO OM3ENbHOro Nanuea y KinbkocTi 6%, 3a Macoto, An3ernbHOro
nanuea BigHocHo Macu ANFO.

Tabnuug 1
Pesynbtatn pocnigis
PPAN 3 CaCO3|PPAN 6ea CaCO3

KanbLi# (sk CaCO3), % 0,03 0

Cunka o6'eMHa ryctuHa (kr/n) 0,67 0,74
HacwnHa ryctvHa YacTtuHok (r/mn) 1,41 1,50
BakpuTi nopu (Mn/r) 0,13 0,08
O6'em nop (20-70MKM, Mn/T) 0,057 0,013
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AGcopbLiiHa 3gaTHICTb LWoAo HadTonpoaykTy (%) 10 10

YyTnmeicTb rpaHyn 3 nanveom (6%, maca/macu, gusensHoro nanuea y ANFO. CTUCHEHHS CBUHLIO ¥ MM) 49 1

3 Tabnuyi 1 MoxHa nobaunTtu, Wo Hacnigkom rasyBaHHss CO,, Wo yTBOpETbCA in situ 3 CaCOj5, aAkMiA pearye 3
a30THOIO KUCIOTOIO Y PO3YUHI HITpaTy aMoHito, €:

a) 3Ha4YyHe NiABULLIEHHSI 06'eMY 3aKPUTUX MNOP Ta, OTXKE, 3HWKEHHSA cUNKoT 06'eMHOT ryCTUHWM, Ta

©) Ginbw 4YyTnMBa rpaHyna 3 nanveom (ANFO), Ha Lo BKa3ye TECT CTUCHEHHS CBMHU. MMiABMLIEHHS YyTNMBOCTI
MMOBIPHO € Hacnigkom nigBuLLeHHa ob'emy apibHMX (20-70MKM) 3akpuTux nop. Lli nopn noBuHHI 6yTn 3akpntumn abo i
OTBOPW NOBMWHHI ByTN Taknm ApibHUMK, Wo6 ansenbHe nanmeo He abcopbyBarocs.

Mpuknag 2.

YalukoBWI rpaHynaTop 3acTocyBanu Ans YTBOPEHHS MpaHyn HiTPaTy aMOHil0 3i 3HWXEHOK TYCTMHOK LUMSAXOM
BBE[EHHSA rasoTBipHOrO areHTa y HiTpaT aMoHito.

HiTpaT amoHito, 3 AKkoro cnig yTBOpUTKM YacTuHKKM, micTnuB 99,5% HiTpaTty amodito Ta 0,5% Bogwu. Hitpat amoHito
3acTocoByBanv y ¢opmi po3nnaBy npu Temnepatypi npubnuaHo 170°C, a pH HiTpaTy amoHito ctaHoBuBs 3,8.

["a30TBipHUIA areHT 3HOB ByB y (hopMi ocagkeHoro CaCO4 3 fliaMeTpoM YacTUHOK NpuGnnaHo 0,33MKM.

YallkoBWIiA rpaHynaTop Ta mMaTtepian 3atpaBku (y OOpMi YacTUMHOK HiTpaTy aMoHilo npuaaTHOro po3amipy)
3aCTOCOBYBanu AN NepeTBOPEHHA PO3NsiaBy HITpaTy aMoHilo y rpaHynu. Y gocnigi 1 martepian 3aTpaBkv BBOAWNN Y
YaLLKOBUW rpaHynsiTop Ta po3nusiioBany 3 po3niiaBoM HITpaTy aMOHIlo, KM NepeTBOPUBCA Ha rpaHynu. Y gocnigi 2
maTepian 3atpaBku 3miwanu 3 CaCOjz. Lo cymill BBOAMNN Y YaALLKOBUIN rPaHynaTop Ta po3nuiioBani 3 po3nsiiaBoMm
HITpaTy amoHilo. [paHynbOBaHWIA HITpaT amoHito, Wo yTBopuBCs, MicTuB npubnuavo 0,1% (maca/macu) CaCO 3. Y
pocnigi 3 CaCOz; npurotyBanu 9K BOAHY cycneHsito, wo mictuna 20%, 3a macot, CaCO 3 BigHOCHO Macu BOQHOI
cycneHsii. CaCO5; BnopcKyBanu y posnnias HiTpaTy aMoHito, Lo CyMill NOTiM po3numioBanu Ha maTepian 3atpaBku y
YaLLKOBOMY rpaHynsiTopi Ana YTBOPEeHHs rpaHyrn. Poannas HiTpaTy amoHilo, po3nueHuin Ha mMmaTepian 3aTpaBku, MICTUB
npnénusHo 0,1%, 3a macoto, CaCO5 BiOHOCHO MacK ycboro poannaBy HiTpaty amoHito. CaCO3; gogaBanum 3 TuM, Wob
BiH 36epiraBca y po3nnasi HiTpaTy aMOHil0 NPOTATOM NPUOMN3HO 2 CEKYHA 4O PO3NUNEHHS Ha MaTepian 3aTpaBky.

Tabnuusa 2 OeMOHCTpye XapakKTepUCTMKM rpaHyNbOBaHOrO HIiTpaTy aMoHilo, YTBOPEHOro y PpisHMX pocnigax.
BincoTkoBe BigHOLWEHHA BUPaXeHo SK BigHOLIEHHA Mack 40 Macu.

Tabnuua 2

Pesynbtatn TecTiB

Oocnig 1|0ocnig 2|HOocnig 3
BonoricTb, % 0,17 0,16 0,20
AGcopbLUiiHa 3aaTHICTb LLOAO HadTonpoaykTy, % 7 8 10
Cunka o6'eMHa ryctuHa (Kr/n) 0,66 0,62 0,62

3 Tabnuui 2 BMAOHO, WO BHACMIOOK 3aCTOCYBaHHS rasoTBIPHOMO areHTa oTpuMany NPOAYKT 3 MiABULLEHO
abcopbuiriHoo 3aaTHICTIO oo HadTONPOAYKTY Ta 3HUXEHO 06'€MHOI MYCTUHOIO.

BukopuncToBytoUM rasoTBIpHWIA areHT, Takui sk ocamkeHuidi CaCO 3, MOXHa 3acTOCOBYBATW AN NMPUrOTyBaHHS
BUOYXOBOrO COPTY HiTpaTy amoHilo Oinbll KOHUEHTPOBAHI PO3YMHM HIiTpPATy amoHilo, HiXK y 3BMYaiHOMY NpOLECi
rpaHynioBaHHSA CTBEPAIHHAM po3nuneHux kpanenb. Lle no3Bonsie BMpoGNsATM NMOPUCTUIA HiTpaT amoHito abo HitTpaT
aMOHIl0 3i 3HMXKEHOK TYCTUHOI MPpU 3aCTOCYBaHHI YalKOBOrO rpaHynstopa, IMUHOM'anku, 6apabaHHoro rpaHynaTopa
abo iHWKX cnocobiB rpaHytoBaHHs.

Tpeba BigaHaunTH, WO GaraTto aMiH y AeTanax € MoxnMeumMu 6es Bigxogy Big 06'eMy Ta CyTi LbOro BUHaXoAy.

dopwmyrna BMHaxony

1. Cnoci6 ogepXaHHs NpoayKTy 3 HITPaTy aMOHIl0 3i 3HUKEHOK FYCTMHO, NpY AKOMY BBOAATb ra3oTBIPHUIA areHT,
30aTHWIA YTBOPKOBATK a3 LWMSXOM XiMIYHOT peaKuii 3 npuaaTHOK KUCMOTOW, Y NPOAYKT 3 HITpaTy aMoHilo npu yMoBax,
O CMPUYMHSIIOTE ra30TBOPEHHS ra30TBIPHUM areHTOM y NMPOAYKTi 3 HiTpaTy aMoHilo, Ta YTBOPIOKTE YaCTUHKU NPOoayKTy
3 HITpaTy aMmoHilo AnA oAepXaHHA NPOAYKTY 3 HiTpaTy aMmoHilo Y BUMMA4i YacTUHOK 3i 3HWXEHOK TYCTUHOLD,
AKWIA BigpPI3HAETLCA TUM, WO rasoTBIPHUIA areHT BBOASATL Y (POPMi BOLOHEPO3HYUHHOT TBEpAOI KapboHaTHO! cnonyku, npu
LbOMY CEpPefHii fiaMeTp YacTUHOK rasoTBIPHOMO areHTa CTaHOBUTb MeHLe Hixk 40 MKM, a NPOAYKT 3 HITpaTy aMoHilo €
KncnoTHum 3 pH Big 2 go 5.

2. Cnoci6 3a n. 1, sk Bigpi3HAETBCA TWMM, WO YNPaBnsalTb YMOBAMU, 3a SIKMX BigOyBaeTbCA ra30TBOPEHHS Y
NPOAYKTI 3 HITPATy aMoHito, ANA peryrnioBaHHA LLIBUAKOCTI ra30TBOPEHHS Ta po3mipy Oynbballok yTBOpeHoro rasy.

3. Cnoci 3a n. 2, akuiA Bigpi3HAETLCA TUM, WO YNPaBnsaoTe YMOBAMU LUMAXOM KOHTPOMOBAHHSA NPUHaNMHI ogHiel 3
YMOB, WO CKMadaeTbCa 3 rpynu, WO BKIOYAE TUM ra3oTBIpHOro areHTa, Lo AoAalTb, KiNbKiCTb rasoTBipHOro areHTa,
WO AofdalTb, PO3Mip YacTMHOK rasoTBIpHOrO areHTa, Wo AopaktTb, pH peakuiHol cyMmili rasoTBipHOro areHTa Ta
NPOAYKTY 3 HiTpaTy amoHilo, pH NpogykTy 3 HiTpaTy amoHito, TUN KUCMOTK, WO 3aCTOCOBYIOTb Y MpOAYKTI 3 HiTpaTty
aMOHil0, KOHLEHTpaL|il0 KMCMOTU, O 3aCTOCOBYHOTb Yy NPOAYKTI 3 HITpaTy amoHio, TWN OCHOBWU, LIO 3aCTOCOBYIOTb Y
NPOAYKTI 3 HITpaTy aMOHilo, KOHLEHTpaLilo OCHOBM, LLO 3aCTOCOBYIOTb Y NPOAYKTI 3 HiTpaTy aMOHito, TeMmnepartypy, npu
AKIN BinOyBaeTbCA peaKLis ra3oTBOPEHHS, Ta KOHLEHTPaLito NPOQYKTY 3 HITpaTy amoHito.

4. Cnocib 3a n. 1, skui BigpisHAETbCA TUM, O kapboHaTHa cnonyka € kKapboHaTOM Ny>KHO3eMENBHOro MeTany.

5. Cnocib 3a n. 4, AKMI BigpisHAETbCA TUM, LLO KapboHaTHa cnonyka € kapboHaToM KanbLito.

7-
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6. Cnocib 3a n. 1, aknMin Bigpi3HAETbCA TUM, WO KapboHaTHa crnoslyka — Le Cnosnyka, Wo € 34aTHOK yTBOpoBaTH
Aiokeua, Byrneyto WsXoM XiMidHOI peakuil 3 npuaaTHOK KUCNOTOLo.

7. Cnoci6 3a n. 1, aknii Bigpi3HAETLCA TUM, O CEepenHiil AiaMeTp YacTUHOK BOLOHEPO3YMHHOIO ra3oTBIpPHOMO areHTa
CTaHOBUTb MEHLUE HiXX 2 MKM.

8. Cnocib 3a n. 7, aknii BigpisHAETbCA TUM, O CepefHii AiaMmeTp YacTUHOK BOAOHEPO3YMHHOIO ra3oTBIpHOrO areHTa
CTaHOBUTb MeHLe HixX 0,5 MKM.

9. Cnoci6 3a n. 1, AkMii BigpPI3HAETbLCA TUM, LIO BOLOHEPO3YMHHWIA ra3oTBIPHUMIA areHT - Le KapboHaT KanbLilo 3
cepenHiM giaMeTpom YacTuHoK NpubnmaHo 0,33 MKM.

10. Cnoci6 3a n. 9, k1 Bigpi3HAETLCA TUM, O KapboHaT KanbLito — Lie OCamKeHnn kapboHaT KanbLito.

11. Cnoci6 3a n. 10, AkMii Bigpi3HAETLCA TUM, WO KapOoHaT KarbLilo 3aCTOCOBYIOTb Y (hOPMi BOOHOT CycneHsii.

12. Cnoci6 3a n. 10, skuin Bigpi3HAETbCA TUM, WO kapOoHaT Karblito AoAalTb Y NPOAYKT 3 HiTpaTy amoHilo y
koHLUeHTpauii Big 0,00 1% Ao 2 %, 3a Macoto kapboHaTy Kanblito BiBHOCHO MacK NpoAyKTy 3 HITpaTy aMoHito.

13. Cnoci6 3a n. 1, akniA Bigpi3HAETLCA TUM, LLO NPOAYKT 3 HITPATy aMOHilo € po3NnnaBoM HITPaTy aMOHito.

14. Cnocib 3a n. 1, AKMI BigpisHAETbCA TWUM, WO MPOAYKT 3 HITPATy aMOHil0 € BOOHUM PO34MHOM HITpaTy amoHito.

15. Cnoci6 3a n. 1, AKMIA BigpPI3HAETBCA TUM, IO MOPOXKHUCTI MIKpOCepn TakoX BBOAATb Y MPOAYKT 3 HiTpaty
aMOHito.

16. Cnoci6 3a n. 1, aknii BigpI3HAETbCA TUM, WO NPOAYKT 3 HITpaTy aMOHil0 BUTOTOBMSTbL Y BUMMAAI YaCTUHOK
LUNAXOM rPaHynioBaHHA CTBEPAIHHAM PO3NUNEHUX Kpanerb.

17. Cnoci6 3a n. 1, aknii BigpI3HAETbCA TUM, WO NPOAYKT 3 HITpaTy aMOHil0 BUTOTOBMSATb Y BUMIAAI YaCTUHOK
LUNAXOM rpaHysitoBaHHS.

18. MpoayKT 3 HiTpaTy amoHilo y BUMMAAi YacTUHOK, BUPOOneHnid 3a cnocobom 3rigHo 3 Oyab-sikuM 3 nonepenHix
MYHKTIB.

19. BnbyxoBa KoMMNo3uuisi, Wo BKITHOYaE NPOAYKT 3 HITPaTy aMOHilo y BUINSAI YacTUHOK 3a n. 18.

OdbiliiHnii GroneteHb "lMpomucnoaea BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
MikpocxeM", 2005, N 1, 15.01.2005. [depxaBHUA OenapTaMeHT iHTenekTyanbHoi BnacHocTi MiHicTepctBa ocBiTh i
Hayku YKpaiHu.
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