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[aHnii BuHaxiZ BiOHOCUTBCS OO HOBOrO FEHEPYKYOro aepo3onib CcybceTpaTty, SKUM MICTUTb
BUCYLUEHWI 3eNEeHNA TIOTIOHOBUI MaTepian i 4O reHepyyoro aepososnb BUpoOY, SIKUIN MICTUTb Takui
cybctpaT. JaHun BMHaxig JoOaTKOBO BigHOCUTBLCS 4O CMOCOGIB BUFOTOBIEHHST BUCYLLEHOIO 3€J1EHOMO
TIOTIOHOBOIO MaTepiany Ans reHepy4oro aepo3orsb cybcTpary.

Mpu BUPOOHUUTBI roproumnx THOTIOHOBUX BUPOOGIB BBaXA€ETbCA BaXKMMBUM BUKOPUCTAHHS TiNlbKK
TOro THOTIOHOBOIO Marepiany, Skunm OyB [OCTaTHbO BUTPUMAaHWNA, OCKINbKM Oyno BUSBMEHO, LWO
BVKOPUCTaHHS HEBUTPUMAHOIO 3EMeHOro TIOTHOHOBOTO NUCTSI CTBOPHOE HebaxkaHi apomaTtn Ta CMaku
npu cnanooBaHHi TIOTIOHOBOMO NUCTA Mig Yac naniHHA. LUnsxom BUTPUMKKU TIOTIOHOBOrO Martepiany 3a
OOMOMOrOK0 NMPOoLLeCy CYLWiHHA Ta npuabaHHS KOPUYHEBOrO KONMbOopy 3abe3neyyoTb MOXMBICTb 3MiHM
XiMIYHOrO CKnagy TIOTIOHY TakMM YMHOM, LWOBG 3BecTn OO MiHiIMyMy HebaxaHi apomatu Ta cmaku. Y
TIOTIOHOBIN NPOMMUCNOBOCTI BUKOPUCTOBYHOTb Pi3Hi CNOCOOM BUTPUMKN, Y TOMY Yuchi, 6e3 oOMexeHHs,
BUTPUMKY 3 OUMOBUM CYLUIHHAM, BUTPUMKY 3 MOBITPAHUM CYLWIHHAM | BUTPUMKY 3 COHSYHUM
CYLUIHHAM.

"eHepylovi aepo30onb BMPOOUM, B AKMX FEHepyoUuMin aepo3onb cybeTpaT, Takuin sk cybeTpaT, Wwo
MICTUTb TIOTIOH, HarpiBalTb, @ He CnaniowTb, BiAOMi 3 PIBHSA TexHikM. 3a3Buyan y Takmx Bupobax
aepos3onb reHepyeTbCs B pesynbTaTti nepefaBaHHA Tenna Big mpxepena Tenna Ha disudyHO OKpemMun
reHepyr4umMn aeposofnb cybctpat abo marepian, skui mMoxe OyTM po3TallOBaHUM B KOHTaKTi 3
[Kepenom Tenna, BCepeavHi HbOro, HaBKOMO HbOro abo Aarni 3a MOTOKOM BigHOCHO Hboro. [Mig vac
BMKOPWCTaHHSI reHepy4oro aepo3osib BUpoOy NeTki CONyKn BUAINAIOTLCS i3 cybcTpaTy B pesynbTari
nepefaBaHHs Tenna Big Qkepena Tenna Ta 3anyyarTbCs Y NOBITPs, WO BTAryeTbCst Yepes Bupib. B
Mipy OXONOPKEHHS CNONYK, WO BUAINATLCS, BOHWM KOHOEHCYHOTLCA 3 YTBOPEHHAM aepo30/to.

Mpn BUPOBHULTBI reHepyroYMx aepo3onb CybCTpaTiB, WO MICTATb TIOTIOH, ANS Taknx reHepyymnx
aepo3sonb BUPOBIB, WO HarpiBaloTbCs, BUKOPUCTOBYKOTL BUTPUMaHUA TIOTIOHOBUI MaTepian 3 MeTol
CTBOPEHHSI aepOo301t0, SKWUI BiATBOPIOE apoMaTi Ta CMaku AUMY 3 NarnbHOro KypuIibHOro BUpooy.

Mpouec BUTPUMKM TIOTIOHY MOYMHAETBLCA 3i 360py HEBUTPUMAHOIO 3ENEHOro THOTHOHOBOIO NUCTS,
nicns voro cnigye etan "ToMneHHs", slkMiA TpuBae B cepedHboMy Big 5 go 10 gid, i, HapewrTi, eTan
CyLLiHHS abo eTan nNpuadaHHA KOPUYHEBOrO KOJbOPY, SK1in Moxe TpmBaTu Ao 50 gid. Y Mipy BUTPUMKK
TIOTIOHOBE JUCTA 3MIHIOE CBill MOYATKOBUW 3E€NfieHMK KOJMip CnovaTtky Ha XXOBTMW, a NoTiM Ha
KOPUYHEBMIA, OCKiSTbKN XNIOpodin Y NUCTI pynHYyeTbCA. Ha KoXXHOMY eTani BUTPUMKY NPOAOBXKYHOTb 0
TUX Nip, Nokn He Byge OOCArHYTO HeOBOXiAHOro pPiBHSI BONOrOCTi B JIUCTI TIOTIOHY. Y HEBUTPUMAHOMY
3efieHOMY TIOTHOHOBOMY JIACTI 3€MNEHUN KOMip € pe3ynbTaTOM BWMCOKOro PiBHS BMICTY xfiopodoiny B
nncTi. HaBnaku, nicnsi BUTPUMKU BUSIBMISKOTb, WO THOTIOHOBE JIMCTS MICTUTb NULLE OYXE HU3bKUN
piBeHb Xnopodiny Ta Mae KOPUYHEBUN KOMip.

Mpouecn BUTPUMKM, LLLO BUKOPUCTOBYIOTLCS Y THOTIOHOBIN MPOMMUCINOBOCTI, MOPIBHAHO TPYAOMICTKI
Ta 4acTO BMMAaralwTb BMKOPUCTaHHS 3HAYHOrO MPOCTOpPY Ta pecypcis. bynu 3pobneHi cnpobu
BUKOPUCTAHHA arnbTEePHATMBHUX, LWBMALINX MPOLIECIB CYLUIHHA TIOTIOHOBOrO Mmartepiany 6e3 1ioro
BUTPUMKM. OfHaK OTPUMaHWIN B pe3ynbTaTi UbOro BUCYLLEHWI TIOTIOHOBMI MaTepian He ByB BU3HaHUN
NpUaaTHUM AN BUKOPUCTAHHS Y TOPHOYUX KYPUINbHUX BUPODBax, OCKINbKU LWBWUAKI MPOLECK CYLLIHHA He
NpY3BOAMNM OO0 BUAANEHHA abo 3HAYHOrO 3MEHLLEHHS PiBHSI KOMMOHEHTIB, O CTBOPIOOTL HeOaXaHi
apomMaTu Ta CMaku Npw ropiHHI TIOTIOHY.

Byno 6u 6axaHO CTBOPWUTM HOBUI reHEpPYHOUYMI aepo3orb cyOCcTpaT AN reHepyr4oro aepo3orb
BMpODY, L0 HarpiBaeTbCs, KU Mir 6u 6yt oTpumaHun Binblie edekTBHUM crnocobom, ane 6e3
HEeraTMBHOIO BMIIMBY Ha OPraHoMenTuUYHi BNACTUBOCTI pPe3ynbTylo4oro aepo3oro, reHepoBaHoOro npwm
HarpiBaHHi cybcTpary.

HaHnii BMHaxig BiOHOCUTBCS [0 reHepyrudoro aepo3onb CybeTpaTy ANs reHepyr4doro aeposornb
BMpoby. eHepyounii aepo3onb cybcTpaT MoXe MICTUTM BUCYLLEHUI 3ereHn TIOTIOHOBUA MaTepiarn,
PEYOBUHY A1151 YTBOPEHHS aepPO30Si0 Ta CMOMyYHUK.

HdaHun BuHaxig BiOHOCMTBCS OO TFEHEpyl4oro aepo3oflb BMPODY, WO MICTUTb CTPMXKEHb
reHepyr4oro aepo3ornb cybeTpary.

[aHuii BUHaxig BiAHOCUTbLCA [0 BUKOPUCTAHHS BUCYLLIEHOro 3eneHoro THTIOHOBOro NUCTS Yy
BUPOOHMLITBI reHepyrYOro aepo3onb CybCcTpaTy Ansi reHepy4Yoro aepo3orss BUpoODy.

[aHnin BUHaxXig BIOHOCUTBCHA OO0 BUCYLLIEHOrO 3eNeHOro TIOTHOHOBOrO marepiany, Wo Mae BMICT
BOMOrM Mk NpubnuaHo 4 BigcoTkamu 3a Baroto Ta nNpubnusHo 15 BigcoTkaMu 3a Barot, Ta piBeHb
xnopodiny woHanmeHwe 0,5 minirpama Ha rpam.

3rigHo 3 AaHMM BMHaxX0A4OoOM, 3anpornoHOBaHMIA FEHEPYHUNA aepo30sib CyOCTpaT Ansl FeHEPYYOoro
aepo3orb BUpOOY, WO HarpiBaeTbCs, MiCTUTb BUCYLLUEHUIA 3eMEeHUA TIOTIOHOBUI Matepiarn, peyoBuHYy
0N YTBOPEHHS aepo30Siio Ta Crnony4vHuK. [eHepylounii aepo3osib cybeTpaT Moxe OyTu y BUrnAg;
roMOreHi3oBaHOro TIOTIOHOBOro MaTepiany, Wo MIiCTUTb MiX 5 BigcoTkamn 3a Baroto Ta 55 BigcoTkamu
3a Barol peyvyoBMHM AN YTBOPEHHS aepo30rto.

3rigHO 3 gaHuM BMHAXOAOM, [OLATKOBO 3arpornoHOBAaHUM TFeHepyrunin aepos3ofnb Bupib, LWo
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MICTUTb CTPWXEHb reHepyr4voro aepo3onb cybcTpaTy, nNpu LbOMY reHepylouni aeposonb cybeTtpar
MICTUTb BUCYLLUEHWA 3eneHui TIOTIOHOBUIA MaTtepian, PeyvyoBUHY [Ons YTBOPEHHST aepo3onio Ta
crnony4Huk. 'eHepyloumii aeposonb cybcTpat Moxe OyTv y BUrMsAi rOMOreHi30BaHOro THTHOHOBOIO
Martepiany, Wo MIiCTUTb MK 5 BigcoTkamm 3a Barol Ta 55 BigcoTkamm 3a Barol peqoBMHU Ans
YTBOPEHHS aepo30nio.

3rigHo 3 g4aHUM BMHaxoOoM, 0O4ATKOBO 3anporOHOBaHE BUMKOPWUCTAHHSI BUCYLLIEHOMO 3€S1eHOro
TIOTIOHOBOrO Marepiany y BUPOOHUUTBI TEeHEepyl4voro aepos3oflb cybcTpaTy Ans reHepyr4oro
aepo3onb BMpODY, MpU LbOMY FEHEpPYUUA aepo3oflb CybcTpaT MICTUTb BUCYLLUEHWA 3ereHun
TIOTIOHOBUIA MaTtepian, pe4yoBuHY A51s1 YTBOPEHHS aepO30Mto Ta CMOMYYHUK.

3rigHo 3 gaHMM BMHaxoA4oOM, [OOATKOBO 3arpornOHOBaHUW BUCYLLIEHUA 3EneHUi THOTIOHOBUM
mMarepian, Wo Mae BMICT BOOrK Mixk NnpnbnuaHo 4 BigcoTkamu 3a Barot ta npnbnmsHo 15 Bigcotkamum
3a Barow Ta piBeHb xnopodiny woHanmeHwe 0,5 minirpama Ha rpam. [laHe po3KpUTTA 40OATKOBO
BiJHOCUTbLCA [0 Ccnocoby OTPUMaHHA BMUCYLLIEHOro 3eneHoro THIOTIOHOBOro MaTepiany Aand
BUKOPUCTaHHS Y FEHepyt4yoMy aeposorb cybecTparti, Sk BUu3HavyeHo Bue. Cnocib moxe BKNoYaTu:
3abe3neyvyeHHss HEBUTPUMAHOIO 3EefEeHOro THOTIOHOBOMO FWCTS; CYLUiHHS HEBUTPUMAHOIO 3eSIeHOro
TIOTIOHOBOIO NIUCTA A0 TUX Nip, NOKN He Byade OOCArHYTMI BMICT BOMOIM MiX 4 BigCOTkaMu 3a Barowo Ta
15 BigcoTkamu 3a Baroto; Ta pidaHHs abo NnogpibHEHHS HEBUTPMMAHOIO 3eSIeHOro THTIOHOBOIO NNCTSA
3 OTPUMaHHSAM BUCYLLEHOro 3eNneHoro TIOTIOHOBOro MaTtepiany. TemnepaTypa, TUCK i TpuBanicTb
eTany CYLiHHA MOXyTb 6yTM BUOpaHi TakMm YMHOM, LWOO BUCYLLEHWUI 3E€NEHUI TIOTIOHOBUIA MaTtepian
30epiraB piBeHb xropodiny woHarnMeHwe 0,5 minirpama Ha rpam.

3rigHO 3 JaHMM BMHAxXOA4OM, 3anponOHOBAHWA CMOCIO OTPUMaHHS BUCYLLEHOrO 3EreHOro
TIOTIOHOBOrO Martepiany s BMKOPUCTAHHS Yy FeHepyr4domy aepos3onb cybecTpaTi 3rigHo 3 gaHum
BMHaxo4oMm, 9K Bu3HayeHo Bue. Cnocib Bkntodae B cebe: 3abe3nevyeHHs HEBUTPUMAHOIO 3€NEeHOro
TIOTIOHOBOIO JIUCTS; CYLUIHHA HEBUTPMMAHOIO 3€MEeHOro TIOTIOHOBOIMO NUCTA A0 TUX Nip, Nokn He Byae
OOCArHYTUA BMICT BOMOrM Mik 4 BigcoTkamu 3a Barot Ta 15 BigcoTkamu 3a Baro; Ta pisaHHA abo
noAapiOHEHHs HEBUTPMMAaHOTO 3eNeHOro THOTIOHOBOIO JINCTS A4S OTPUMAaHHS BUCYLLEHOMO 3eJ1EHOro
TIOTIOHOBOrO Matepiany. 3rigHo 3 4aHMM BUHAxo4oM, TEMNepaTypy, TUCK | TpMBaniCTb €Tany CYLUiHHS
nepeBaxHo BMOMPaKTb TakMM YMHOM, OO BUCYLLEHWI 3eMeHUn TIOTIOHOBUIM Matepian 36epiras
piBeHb xnopodiny woHanmeHwe 0,5 minirpama Ha rpam. lNepeBaxHO, eTan CYLWiHHA BUKOHYHOTb
LUNAXOM HarpiBaHHA HEBUTPUMAHOrO 3eneHoro THIOTIOHOBOMo NUCTA A0 Temnepatypu Mix 75
rpagycamu 3a Llenbciem i 120 rpagycamum 3a Llenbciem npoTarom He GinbLue 4 roaunH.

3rigHo0 3 gaHMM BMHaxO4OM, AO0OATKOBO 3anporOHOBaHUA BUCYLLEHUM 3€MeHUA THOTIOHOBUM
MaTepian, OTPUMaHUM cnocoboM 3rigHO 3 4aHMM BUHAXO4OM, SIK BU3HAYEHO BULLLE.

3rigHo 3 gaHWM BMHaxo4oM, JOAATKOBO 3amnpOnoOHOBaHWMN CMOCIG OTPMMAaHHSA rOMOreHi30BaHoro
TIOTIOHOBOIO MaTepiany Ans BUKOPUCTAHHS Yy FeHepyl4voMy aepo3osib cybcTparTi, 3rigHO 3 JaHUM
BMHAxXo4oM, SK BM3HayeHO Buwle. Cnocib BKMWYAE HACTYMHI eTanu: 3MillyBaHHA BUCYLLEHOMO
3€1eHOro TIOTIOHOBOMO MaTepiany, peyoBMHM AN YTBOPEHHS aepo30rio, CrofydHvka Ta BoAM 3
YTBOPEHHSAM Nynbnu; NUTTS MynbNu Ha TMOBEPXHIO 3 YTBOPEHHAM fuUCTa rOMOreHi3oBaHOro
TIOTIOHOBOrO MaTtepiany; Ta CYWiHHS NUcTa roMOreHi3oBaHOro THOTIOHOBOro Marepiany, npu Ubomy
NNCT rOMOreHi30BaHOro TIOTIOHOBOMO MaTepiany Mae BMICT pe4OBMHU AN YTBOPEHHSA aepo30rio MixX 5
BijcOTKaMM 3a Baroko Ta 55 BigcoTkamMu 3a Barow y nepepaxyHky Ha Cyxy Bary.

Byab-siki HaBeAEHI HKYe MOCUIaHHS Ha reHepytodi aepo3orib cybcTpaTh Ta reHepytodi aepo3orb
BMpOOM 3a JaHMM BUHAX040M Chif po3rnsgaTu sk 3aCTOCOBHI 40 BCiX aCMeKTiB [aHOro BUHAXoAy.

TepmiH "reHepytounii aepo30rib BUPIB", S BUKOPUCTOBYETHCS Y AaHOMY AOKYMEHTI BiQHOCUTLCH
00 BUPOOY ANs CTBOPEHHA aepo30rto, WO MICTUTb reHepyUvnii aepo3ornb cybcTpaT, Skui NpuaaTHUN
Ta NpM3HaAYeHU Ang HarpiBaHHa abo cnanioBaHHSA 3 METOK BUAINMEHHA NETKUX CMOMyK, AKi MOXYTb
YyTBOPIOBATM aepo3ofib. 3BMYaMHA curapeTa nignantoeTbCcs, KONMM KOPUCTYBad MNigHOCUTb MOMNyMm's
OAHOro KiHUS curapeT Ta BTArye MoBITPA 4epe3 iHWUKW KiHeub. JlokanisoBaHe Tenno, WO
3a6e3neyvyeTbCs NOMyM'siM | KACHEM Y MOBITPI, LLIO BTATYETLCSA Yepes3 CUrapeTy, € NPUYMHOIO 3aliMaHHs
KiHUSI curapeTn, 1 oGyMOBNEHE UMM rOpiHHA NPU3BOANTL 4O FreHepyBaHHS AUMY, WO BAMXAeTbCA. Ha
BiAMIHY Big UbOro, y "reHepyloumnx aeposonb Bupobax, Lo HarpiBatoTbcs" aepo3ofb reHepyeTbCcs B
pe3ynbTaTi HarpiBaHHsA reHepyr4oro aepo3osb cybcTpaTy, a He crnanioBaHHsl reHepPYyYoro aepo3orb
cybctpaty. Bigomi reHepytoui aepo3onb BMpoOOW, WO HarpiBalTbCs, BKMAYalTb, Hanpwuknag,
reHepyro4i aepo3onb BUpoOU, L0 HarpiBatoTbCA eNEKTPUYHO, Ta reHepyodi aepo3orb BUpPobun, B SKNX
aepo30sib reHepPYETbCA B pe3ynbTati Tenfionepegavi Big nanbHOro TENIOBUAINAYOro enemeHTa abo
Kepena Tenna Ha i3u4HO OKPEMUI FeHEPYUNIA aepo30onb cybeTpar.

Takox BigOMi reHepylodi aepo3onb BUPOOW, SKi BMKOHAHI 3 MOXITMBICTIO BWKOPWUCTaHHS Y
reHepyoJin aepo3osflb CUCTEMI, WO NOAAE PEeYOBUHY OMS YTBOPEHHS aepo30fiio A0 reHepy4vnx
aepo3onib BUPOGIB. Y Takih CUCTEMI TeHepyluMiA aepo3ofib CybCTpaT Yy reHepyl4vMx aepos3osib
BMpobax MICTUTb iCTOTHO MEHLUE PEYOBMHU ANS YyTBOPEHHS aepo30fio Yy MOPIBHAHHI 3 reHepyynm
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aeposornb cybcTpaToMm, SIKMA MICTUTb Ta 3abesnedyye no CyTi BCIO PEYOBUHY ANS YTBOPEHHS
aepo30nio, WO BUKOPUCTOBYETHCS NPU CTBOPEHHI aepo30rto Nifg Yac BUKOPUCTAHHS.

TepmiH "reHepytoumii aepos3onb cybecTpat”, WO BMKOPUCTOBYETbCA Y AaHOMY [AOKYMEHTI,
BiJHOCWUTbCA [0 cybcTpaTy, 34aTHOro CTBOPIOBATU MNPV HarpiBaHHi NETKi CMONyKW, siki MOXYTb
yTBOpIOBaTK aepo3ofib. Aepo30orib, WO FrEHEPYETLCS 3 FEHEPYIOYMX aepo3osb cybcTpaTiB, Moxe ByTu
BMOMMMM abo HeBMAMMMM ANs MOACBKOrO OKa, Ta BiH MOXe MICTUTM napw (Hanpuknag,
TOHKOOWUCNEPCHI YaCTUHKM PEYOBUH, sIKi 3HAXoOATbCA Y rasonofidHoOMy CTaHi Ta Mpu KiMHaTHIN
TemnepaTypi 3as3Buyan € pigkummn abo TBepaMMM), a TaKOX ra3u Ta Kpanmi piavHU KOHOEHCOBaHMX
napis.

eHepyounn aeposonb cybcTpar 3rigHO 3 [JaHMM  BUHAxXogom 0cobnmMBO nigxoauTb Ans
BUKOPUCTaHHA Y FEeHepylumx aepo3onb Bupobax, Lo HarpiBaloTbCH, TaKOX BiJOMUX SIK BUpOOM 3
HarpiBaHHAM 6e3 crnantoBaHHs.

"eHepyounin aeposonb cybeTpaT 3rigHO 3 AaHUM BUHAXO0A40M MOXxe BYTU NPUCYTHIM Yy ByAb-sKkomy
npuaaTHOMY BUIMAAi, SKUA 30aTHUI reHepyBaTy aepo30fib Npu HarpiBaHHi. [NepeBaxHo, reHepyrounii
aepo30sb cybCcTpaT NPUCYTHIV Y BUrMsAi rOMOreHi3oBaHOro TIOTHOHOBOTO MaTepiany, Takoro sik fINTUin
NUCT, TIOTIOHOBMIA Namnip abo BiOHOBMEHUM THOTIOHOBUIA MaTepian. B sakocTi anbTepHaTuBM,
reHepyr4umin aepo3osnb cybcTpaTt Moxe B6yTu y BUrMsAAi pO3CUMHOMO THOTIOHOBOIrO MaTepiany, Takoro siK
pi3aHuin TIOTIOHOBWUI HAMOBHIOBAY.

TepMiH "roMoreHisoBaHui TIOTIOHOBUI MaTepian", WO BUKOPUCTOBYETBCA Y OAHOMY AOKYMEHTI,
oXonne Oyab-SKMA  POCNUMHHUIA - MaTepian, OoTpMMaHWiA B pes3ynbTaTti arnomMepauii  4acTUHOK
TIOTIOHOBOI pocnuHu. Hanpwuknag, nuctn abo nonoTHa roMoreHi3oBaHoro TIOTIOHOBOrO Marepiany Ans
reHepyr4mx aeposonb cybcTpaTis 3rigHO 3 JaHMM BUHaxXO4OM, MOXYTb OYyTW OTpuMaHi B pesynbTari
arnomepadii 4aCTMHOK POCIIMHHOIO Matepiany, OTPUMaHMX LUNAXOM CTUPaHHS Yy MOPOLLUOK, nomeny
abo noapibHEeHHsT TIOTIOHOBOIO POCMMHHOIO MaTtepiany, Takoro sik MAacTUHKU TIOTIOHOBOIO NnmcTs abo
YepeLukn TIOTIOHOBOrO NUCTHA. [OMOreHisoBaHuy TIOTIOHOBMI MaTtepian Moxe 6yTn oTpMmaHuin 3a
AOMOMOrOK NUTTS, €KCTPys3ii, BUroTOBNEHHSA nanepy abo Oyab-akux iHWWMX NpuaaTtHMX NPOLECIB,
BiAIOMMX 3 PiBHA TEXHIKM.

TepMiH "BUCYLLEHWA 3eneHui TIOTIOHOBUI MaTtepian” BUMKOPUCTaAHWM B AaHOMY onuci angd
Nno3HayeHHs1 maTtepiany, OTPMMaHoro 3 THOTIOHOBOrO JUCTHA, sike Oyno BUCyLleHe, He nigaaryuchb
Oyab-akomMy npouecy BUTPUMKK. OTxe, BUCYLLUEHUIA 3EMNEHUI TIOTIOHOBUIA Martepian € HEBUTPYMaHUM.
Takuii BUCYLLEHWI 3efeHnIA TIOTIOHOBUIA MaTepian 3a3Buyan 30epiraTume CBill MPUPOOHUA 3eneHUn
komip. BucylweHun 3eneHun TIOTIOHOBUIM MaTepian OTPUMYIOTb 3 HEBUTPUMAHOIO 3eNeHOro
TIOTIOHOBOIO NUCTH, SKe CylaTb, K ONUCAHO HUXYe, 3 MeTo 3abe3nevyeHHA noTpibHOro BMICTY
Bonorn, ane 6e3 Oyab-KOI BUTPUMKW. BucylleHun 3eneHuin TIOTIOHOBWUIA MaTepian Moxe 06yTu
OTPVMMaHU 3 TIOTIOHOBUX MUCTOBUX NIACTUHOK, TIOTIHOHOBUX YepeLukiB abo ix kombiHauii. BucylieHun
3eneHun TIOTIOHOBUIM MaTtepian NnepeBaxHo Mae BMICT BONOrM MeHLue 15 BiACOTKiB 3a Barolo.

TepmiH "HeBUTpUMaHe 3eneHe TIOTIOHOBE IMCTS" BUKOPUCTOBYETLCA B [aHOMYy oOnuci Ans
No3Ha4YeHHs TIOTHOHOBOTO NUCTS, ke He Oyno nigaaHe Oyab-sikoMy Npouecy BUTPUMKM Nicnst 36opy.

Takum 4YuHOM, y OAHOMYy BWHaxodi 3anpomnoHOBaHWMI HOBWUIA FEHEPYHOUYMIA aepo3oflb cybcTpar,
OTPUMaHUNA 3 LOHAWMEHLLEe YaCTKM BUCYLLEHOrO 3eneHoro TITIOHOBOro MaTepiany, Skuii 3a3Buyan
Oyne 3abesneyeHnii y CyMmilli 3 YaCTKOK BUTPMMaHOro THOTIOHOBOIO Martepiany.

ABTOpamMK JaHOro BUMHaxo4y HecnofiBaHo Gyno BUSBMNEHO, WO reHepyunii aeposonb cybeTpat
ANsi TeHepyl4oro aeposorb BUPOOY, WO HarpiBaeTbCHd, MoXe OyTn OTpUMaHWA 3 BUMKOPUCTaHHAM
LOHAWMEHLLEe YaCTKM BUCYLLEHOro 3efeHoro TIOTIOHOBOrO Martepiany 3amMiCTb  BUTPUMaHOro
TIOTIOHOBOrO MaTtepiany, 6e3 HeraTMBHOro BNNUBY Ha OpPraHOMNEnTWYHI BMAacTMBOCTI pe3ynbTyl4oro
aeposonto. 3okpema, HecrnogiBaHo 6yno BUSIBNEHO, WO MPW HarpiBaHHi, a He Mpu ChantoBaHHi
cybcTpaTy, WO MICTUTb BUCYLUEHMI 3eNeHWr TIOTIOHOBUW MmaTepian, ONnd YTBOPEHHS aepos30rto,
pe3yrnbTylouMiA aepo30flb HE Mae HEMPUEMHUX 3anaxiB abo cmakiB, $Ki reHepyrTbCa npwu
BMKOPUCTaHHI 3eMEeHOro TIOTIOHOBOIO Martepiany y KypunsHomy BMpobi, Sk onMcaHo BULLE.

BucylweHnnii 3eneHuii TIOTIOHOBUIA MaTepian 3abesnevye nepesary, sika NOMsirae y MOXIMUBOCTI
MNOro 3HA4yHO LWBMALIOIMO N edEKTMBHILIOrO OTPUMAaHHS Yy MOPIBHSAHHI 3 BUTPUMAHUM THOTIOHOBUM
MaTepianoM, OCKiNbK/ ANnst JOCArHEHHS NOTPIGHOrO BMICTY BOMOMM MOXITMBE BUKOPUCTAHHS LLIBUOKOIO
NpoLEecy CyLUiHHA, a He HabaraTo MOBINbHILLOrO NPOLECY BATPUMKA. TakoX MOXNMBE HaTyparnbHe 1
OpraHiyHe OTPMMAHHS BUCYLLEHOrO 3eNeHOro THIOTIOHOBOrO MaTepiany, wWo 3abe3nevye OGinblue
CTiViKui NpoLec OTPUMaHHS reHepyyYnx aepo3onb cybcTparTiB.

B gkocTi nepeBaru, cnocobu CyliHHA HEBUTPMMAHOIO 3€rieHOro THTIOHOBOTO MWUCTA AnA
OTPVMMaHHS BUCYLUEHOrO 3€efieHOro THIOTIOHOBOIO MaTtepiany, npuaaTtHOro AN BUKOPUCTAHHA Y
reHepyr4oMy aepo30rib cybcTpaTi 3a JaHUM BUHax040M, MOXYTb 3aCTOCOBYBATMCS A1 TIOTHOHIB BCiX
Tni..

Kpim TOro, 6yno BWsIBNEHO, WO HEBUTPUMAHE 3eNieHe TIOTIOHOBE NMUCTS MOXe OyTu BucylleHe 1
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0obpobneHe 6e3 BuOaneHHs 4epeLlkiB, WO [J0OAaTKOBO NiABULLYE eqEKTUBHICTb OTPUMaHHS
reHepyr4oro aeposonb cybeTpaTy 3rigHO 3 AaHUM BUHaXO40M.

Bigomo, Lo npouec BUTPUMKM TIOTIOHY BRAMMBAE Ha XiMiYHMIA CKNag THOTHOHY Ta, 30Kpema, Ha piBHi
OESKNX KOMMOHEHTIB TIOTIOHY, fKi BMMMBalOTb Ha CMak/apomaT pe3yrbTyl4oro aepos3osio, Lo
reHEepyeTbCA 3 FEHepylu4oro aepo3onb CybcTpaTy, Ta Ha piBHI AesKnx HebakaHWX KOMMOHEHTIB
TIOTIOHY. Hanpuknag, HecnogiBaHo 6yno BMABMEHO, WO BHACMiQOK BiACYTHOCTI eTany BUTPUMKU Mpu
OTPMMaHHI BUCYLUEHOro 3€efieHOro THTIOHOBOro MaTepiany, MalTb MiCLe 3Ha4yHO 3HWXKEHi piBHI
acnapariHy, amiaky, BifIlbHUX aMiHOKMCMOT i CYKYMHMX ankanoigiB y MOPIiBHAHHI 3 BUTPUMMaHUM
TIOTIOHOM. Lle BnnmBae Ha aepo3ornb, WO OTPUMYETLCS 3 reHepyyoro aeposonbs cybecTpaty 3rigHo 3
OaHVM  BUHAxXoOoM, kM Oyaoe BKMYaTUM MeHwe HebaxaHuxX Cnonyk, Takux €K akpunamig,
cipkoBogeHb (H2S) i metaHtion (MeSH). TakMM YMHOM, BKMIOYEHHS BWCYLLEHOrO 3€eNeHoro
TIOTIOHOBOIO Matepiany B reHepyrunii aepo3onb cybcTpaTt 3abesneyye reHepyBaHHS MONINLWEHOro
aepo30ni0 Npu HarpiBaHHi cybeTpaTy y NOPIBHAHHI 3 aepo30ieM, Lo reHepyeTbCs i3 cybcTpaTy Tinbku
3 BUTPMMaHUM TIOTIOHOM i 6€3 BMCYLLIEHOro 3eNeHOro TIOTIOHOBOrO Martepiany.

Takox 6yno BUSIBNEHO, LLO BMUCYLLEHWIA 3€NTIEHUI TIOTIOHOBUI MaTepian Mae 3Ha4yHO BULLIMA piBEHb
LYKPY, HDK BUTPUMAHMKA TIOTIOHOBUMA MaTepian. [pUCYTHICTb UYKPIiB Y BUCYLUEHOMY 3efieHOMY
TIOTIOHOBOMY MaTepiani 3abeanedye nepepary, sika Nnonsirae y MOXMMBOCTI CNPUSIHHA BUrOTOBIIEHHIO
reHepyr4yoro aeposonb cybcTparty, Hanpuknag, y TOMYy BMMNagKy, KONW FEHEPYH4YMA aepo3osb
cybcTpaT OTpMMYIOTb 3 BUKOPUCTAHHSAM MpPOLECy IUTTA JMCTa, SK OMMCaHO Hwxkye. 3okpema,
NOPIBHAHO BUCOKUA pIBEHb LYKPY Y BUCYLLEHOMY 3€feHOMY THOTIOHOBOMY MaTepiani nigaBulye
FHY4YKkiCTb NWCTa reHepyl4oro aeposonb cybcTpaTy, OTPMMaHOro 3 BMUCYLUEHOro 3eNeHOro
TIOTIOHOBOIO Marepiany.

Ak onucaHo BuLLEe, KONKU TIOTIOHOBUIM MaTepian He niggaHun npouecy BUTPUMMKM, BiH 3a3Bu4yan
36epirae CBii NpMPOOHWIA BUCOKUWA piBEHb XMnopodiny n, omxke, 3eneHun konip. besnocepegHin
pe3ynbTaT BKMIOYEHHA 4YacTKM BMCYLLEHOrO 3€fieHOro TIOTIOHOBOrO Martepiany B reHepyruni
aepo3orb cybCcTpaT 3a JaHWM BMHAX040M MOnsrae y ToMy, WO piBeHb xnopodiny y Takomy cybeTtpari
3HA4YHO BULWLMI 3a piBEHb, SKUA Oyde BUMIPSIHUA y TuUMoBoMYy cybcTparti, oTpMMaHoMy nuwe 3
BUTPUMAHOro TIOTIOHY. ButpumaHwuii TIOTIOH 3aBXAW Mae€ KOPUYHEBMW KOMIp | HU3bKY, 4acTo
3HEBAXNNBO Marny, KinbKiCTb Xropodiny, Wo 3anumBcs, BHACcnNigoK pynHyBaHHSA xnopodiny nig yac
BUTPUMKMU.

lMepeBaxHO, FOMOreHi3oBaHWIi THOTIOHOBMIK MaTtepian MICTUTb LWoHanmeHwe 0,1 minirpama
xropodpiny Ha rpam y nepepaxyHky Ha cyxy Bary. HasiBHiCTb xnopocpiny B cyGcTpaTi Ha piBHi, WO
nepesuwye 0,1 minirpama Ha rpamMm roMOreHi30BaHOro TIOTHOHOBOIO MaTepiany y nepepaxyHky Ha cyxy
Bary, € NpaBMbHOK 03HAKO TOro, WO 6Yno BKNOYEHO BUCYLLEHWIA 3€NTEHUIN TIOTIOHOBUI MaTepiarn.

lMepeBakHO, TOMOreHi30BaHWA TIOTIOHOBUI MaTepian MICTUTb LoHanmeHwe npubnusHo 0,2
Minirpama xnopodiny Ha rpam, Oinblie nepeBaxHO LWoOHanMMeHwe npubnusHo 0,5 wminirpama
xnopoainy Ha rpam, binbLie nepeBaxHo LWoHanmeHwe npubnuaHo 1,0 minirpam xnopodiny Ha rpam,
OinblUe nepeBaxHO LOHaMeHLLe NpubnunsHo 1,5 minirpama xnopodiny Ha rpam, 6inblie nepeBaxHO
LWoHanveHwe npubnuaHo 2,0 minirpama xnopodiny Ha rpam, Ginblie NepeBaXHO LWOHANMEHLe
npubnuaHo 2,5 minirpama xnopodiny Ha rpam, Ginblie nepeBaxHO LoHaMeHwe 3,0 minirpama
Xnopodiny Ha rpam y nepepaxyHky Ha Cyxy Bary.

YuM BULLMN piBEHb BUCYLUEHOro 3efieHOoro THOTIOHOBOro Martepiany, L0 BUKOPUCTOBYETLCH Y
rOMOreHi3oBaHOMY TIOTIOHOBOMY Marepiani, TMM BULWUA piBeHb Xxropodiny, akui 6yge NpucyTHIR Yy
reHepyto4oMy aeposonb cybcrtpari. [poTe, HaBiTb NPU MOPIBHSAHO HEBENUKIN YACTUHI BUCYLLEHOrO
3€er1eHOro TIOTIOHOBOTO MaTepiany, yTBOPHKYOro aepo3osb CyGeTpaTy, piBeHb xriopodiny B cybecTpari
Oyae 3Ha4HO BuLLE, HX Yy cybCcTparTi, OTpMMaHOMy nuLle 3 BUTPUMAHOro TIOTIOHOBOro martepiany 6e3
OyAb-AKOro BUCYLLEHOro 3eMeHOro TITIOHOBOIo martepiany.

MakcmumanbHuI piBeHb XITOpoqiny B reHepyvoMy aepo3orb cybeTpaTi Oyae 3anexatu Big Tuny
Ta KiNbKOCTi BWUCYLUEHOrO 3efeHOro TIOTHOHOBOrO MaTepiany B reHepylyoMmy aepo3onb cybcTpari.
3as3Buyar roMoreHizoBaHuIN TIOTIOHOBUIM MaTtepian 6yge MicTutu meHwe npubnuaHo 10,0 minirpam
xnopoainy Ha rpam, abo MeHLwe npmbnmaHo 8,0 minirpam xnopodiny Ha rpam y nepepaxyHky Ha cyxy
Bary.

BucylweHnin 3eneHun TIOTIOHOBUIA MaTepian, WO BWKOPUCTOBYETLCA Y FEHEepyyoMy aepo3orflb
cybcTparTi 3rigHoO 3 AaHMM BMHAX0O0M, MEPEBAXHO Mae piBeHb XNopodiny WoHanmeHLwe npnubnmnsHo
0,5 minirpama xnopociny Ha rpam, Ginblle nepeBaxHO LOHanMMeHwe npubnuaHo 1,0 minirpam
Xfiopoqiny Ha rpam y nepepaxyHKy Ha Cyxy Bary.

MepeBaxHWU cnocid BMMIpHOBaHHA BMICTY XJopodpiny y 3pasKky roMoreHisoBaHoOro THTHOHOBOIO
MaTepiany, WO MICTUTb BMWCYLUEHUN 3erfieHWIA TIOTIOHOBUIW MaTepian, abo y 3pasKy BMCYLLEHOIo
3€r1IeHOro0 THTHHOBOIO Martepiany, MoxHa 3HanmTtu y "Lichtenthaler, HK and AR Wellburn (1983),
Determinations of total carotenoids and chlorophylls a and b of leaf extracts in different solvents
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(BrnsHaueHHsa 3aranbHOI KiNbKOCTI KapOTMHOIAIB i xropodiniB a i b B ekcTpakTtax nNUCTa y pisHUX
posunHHukax); Biochemical Society Transactions 11:591-592".

3rigHo 3 gaHum cnocobom, 3i 3paska rOMOreHi30BaHOro THOTIOHOBOrO Marepiany OAepXyHTb
BoAHMI 80-BiACOTKOBUI aLLETOHOBUI EKCTPaKT i BUMIPIOIOTb MOMNMHAKYY 34aTHICTb eKCTpakTy npwu
NeBHNX OOBXMHaX XBWSb 3a AOMNOMOroK crnekTpogoToMeTpa. PiBeHb xnopodiny a Ta xnopodiny b
noTiM MoXe 6yTn 0B4YMCreHNIA 3 BUKOPUCTAHHSM PiBHSIHb, HABEOEHNX HIDKYE:

Xnopodin a (Mkr/mn) = 12,21 (Aes3) - 2,81 (Asas)

Xnopodin b (Mkr/mn) = 20,13 (Asass) - 5,03 (Asss3)

ae Aes3 - BUMiIpSIHA MornuHaroda 3gaTtHICTb Npu 663 HM i Aess - BUMIpsiHA MOrnmnHaioda 30aTHICTb
npy 646 HM. 3HayeHHA Xxnopoduiny, BU3HAYEHi BuMLlE BiAHOCHO TFOMOrEHI30BaHOrO THOTIOHOBOIO
MaTepiany 3a gaHuMM BMHaxo4oM, BiAMNOBiAAKOTb 3aranbHOMY BMICTY XIopodiny, skui npeacraBnsae
coboto cymy BMICTY xnopocpiny a Ta xnopodiny b.

AnbTepHaTMBHUN Cnoci®d BUMIpPIOBaHHSA BMICTYy xnopocdpiny y 3pasky roMOreHiaoBaHoro
TIOTIOHOBOrO MaTtepiany, WO MICTUTb BUCYLLEHUA 3eneHMn TIOTIOHOBUI MaTtepian, abo y 3pasky
BMCYLUEHOrO 3eNleHOro THTHOHOBOrO Martepiany MoxHa 3Hawtu y "Porra, RJ (2002) The chequered
history of the development and use of simultaneous equations for the accurate determination of
chlorophylls a and b; (IMpoTupiyHa icTopis po3pobkM Ta BUKOPUCTAHHS OOHOYACHMX PIBHAHb OIS
TOYHOro BM3Ha4veHHs xnopodinis a Ta b; Photosynthesis Research 73: 149 - 156", oe BUKOpUCTaHi
anbTepHaTMBHI PIBHAHHS:

Xnopodin a (Mkr/mn) = 12,25 (Aes3,6) - 2,55 (Ass.6)

Xnopodin b (Mkr/mn) = 20,31 (Aesse) - 4,91 (Ass36)

ae Aes3s - BMMIpsSHa MOrnvHairoda 3gaTHiCTb nNpu 663,6 HM i Aesss - BMMIpAHaA MornvHarouda
3gaTHICTb Npuy 646,6 HM.

Bci iHWi KOMMNOHEHTN BMCYLLIEHOrO 3€MneHOro TITIOHOBOIO MaTepiany, Npo SKi 3ragyeTbCs HUXYeE,
MOXYTb OyTn BMMIpsiHi 3a gonomoroto BignosigHnx metoamk GC-MS abo LC-MS, aki matoTb 6yTtu
nobpe Bigomi haxiBusM.

Byno BuSABMEHO, WO BKIOYEHHS BUCYLLEHOrO 3€feHOro TIOTIOHOBOrO MaTepiany B reHepyroudui
aeposonb cybcTpaT 3a JaHUM BUHaxo4oM 3abe3nedye nepeBary, sika Momnsirae y 3HWXKEHHI piBHSA
acnapariHy B reHepyl4YoMy aepo3oflb cybcTpaTi y MOPIBHAHHI 3 €KBIiBalneHTHUM TeHepyl4uMm
aeposonb cybcTpaToM, OTPUMAHMM TiflbkM 3 BUTPMMAHOrO THOTIOHOBOro Martepiany. [lepeBaxHo,
roMOreHi3oBaHui TIOTIOHOBMI MaTepian MiCTUTb He Ginblie NpmMbnnsHo 2,5 minirpama acnapariHy Ha
rpam, bGinbwe nepeBaxHO He Oinbwe npubnusHo 2,0 minirpama acnapariHy Ha rpam, 6inblie
nepeBaxHo He Ginblie npnbnusHo 1,5 minirpama acnapariHy Ha rpam, binbLie nepeBaxHO He binbLue
npmbnuaHo 0,75 minirpama acnapariHy Ha rpam, i Hanbinbwe nepeBaxHo He BGinbwe npubnusHo 0,3
Miflirpama acnapariHy Ha rpam y nepepaxyHKy Ha cyxy Bary.

eHepyounn aeposonb cybCTpaT 3rigHO 3 JAaHWUM BUHAXOOOM 3a3Buyan Oyae MICTUTU HUXKYUA
piBeHb acnapariHy, HbK reHepylo4uin aepo3onb cybcTpart, OTpUMaHui 3 OOHOro nuvile BUTPUMAHOrO
TIOTIOHOBOrO Marepiany, OCKifbkM Oyrno BWSIBMEHO, WO piBEHb acnapariHy B THOTHOHOBOMY JIACTI
3HAYHO MiABULLYETBCA Nifg Yac npouecy BUTpUMKK. Hanpuknag, 6yno BUSIBNeHo, Wo ANa AesKnx TUnis
TIOTIOHY piBEHb acnapariHy B THOTFOHOBOMY FIUCTi MiCNA BUTPUMKU TIOTHOHOBOMO NUCTA BinbLue Hixx y 20
pasiB BULLUIA, HXX Y BUNaAKy HEBUTPUMAHOTO 3€MEeHOro TITIOHOBOTMO NUCTS.

MepeBaXxHO, BMCYLLEHWIA 3eNEHNI TIOTIOHOBUA MaTepian He ByB reHeTM4HO mogudpikoBaHui Ta,
30Kpema, He 6yB reHeTYHO MOAMMIKOBaAHMI ONA 3MEHLLEHHS BMICTY acnapariy.

[MepeBaXXHO BUCYLLEHUA 3€MEHUN TIOTIOHOBUA MaTtepian no CyTi He MICTUTb AoA4aHoi
acnapariHasn. TakuM YMHOM, acnapariHasa, fka MpPUCYTHS Y BUCYLUEHOMY 3eNeHOMY THOTHOHOBOMY
mMaTepiani, npegcTasnsie coboto nvie Ty acnapariHasy, ska NPUCYTHS y NPUPOAHUX YMOBAX.

PiBeHb acnapariHy B TIOTIOHOBOMY NUCTi BapitOETLCA B 3aneXHOCTi Bif TUNY TIOTIOHY. Y AeaKux
nepeBaXXHUX BapiaHTax 34iNCHEHHS!, FTeHepyl4Ynin aepo3osib CybcTpaT MICTUTb BUCYLLUEHUA 3eNeHUN
TIOTIOHOBUIA MaTepian, Sk oTpumaHui 3 TioTioHy Bepni (Burley). BucyweHuin 3eneHun TIOTIOHOBUM
mMaTepian Bepni MicTUTb nepeBaxHO He Ginbwe npubnmaHo 0,5 minirpama acnapariHy Ha rpam y
nepepaxyHKy Ha cyxy Bary.

BmicTt acnapariHy B romMoreHisoBaHomy THOTIOHOBOMY MaTepiani Moxe OyTn BUMIpsSHUA 3
BUKOPUCTAHHAM BifOMMX CMEKTPOCKOMIYHUX MeTOoAMK. [lepeBaHWUI CMocid BU3HAYEHHSI BMICTY
acnapariHy onucaHun y MP 1471 rev 5 (2011) Big komnaHii Chelab Silliker S.r.I. Merieux Nutrisciences
Company. IHwwui nigxogswmn cnocié onucanunm y UNI EN ISO 13903:2005. Lle oguH nigxogsawmmn
cnoci6 onncanun y "Evaluation of the Content of Free Amino Acids in Tobacco by a New Liquid
Chromatography-Tandem Mass Spectrometry Technique (OuiHka BMICTy BiNbHUX aMiHOKUCIIOT Y
TIOTIOHI 32 JOMOMOrOK HOBOI METOAMKU PiAMHHOI XpomaTorpadii - TaHAEMHOI Mac-CnekTpoMeTpil; S.
C. Moldoveanu n in." (DOI: 10.1515/cttr-2015-0023).

OTxe, pe3ynbTylouMin aepo3osib, WO reHepyeTbCa 3 reHepy4voro aeposornb cybcTpaTty 3rigHo 3
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AaHUM BMHaxo[oM, 3abesnevye nepesary, ska nonsrae y ToMmy, WO BiH Mae 3HAYHO HWXYUIA piBEHb
akpunamigy, k1M YyTBOPIOETLCA 3 acnapariHy nNpu HarpiBaHHi FreHepy4oro aepo3ornb cybeTpary.

lMepeBaxxHO, NMpW HarpiBaHHi reHepyl4oro aepos3onb cybcTpaTy 3rigHO 3 JaHMM BUHaxo4oM 3a
YMOB 3rigHo 3 cnocobom A BUNpoOyBaHHS, reHePYETLCHA aepo30rib, WO MICTUTb He Binblie npubnusHo
4 wmikporpam akpunamigy Ha rpam cybcTpaTy, nepeBaHO He Oinbwe npubnusaHo 3 Mikporpam
akpvnamigy Ha rpam cybcTpary.

Y nepeBaxHWUX BapiaHTax 3A4iNCHEHHSA JAHOro BMHAxXody, B SKUX FEHepyuuin aepos3onb cybetpat
MICTUTb BUCYLLEHUI 3efieHnI TIOTIOHOBUIW MaTepian 3 ToToHy bepni, piBeHb akpunamigy B aepo3oni,
o reHepyeTbca 3 cybcTpaty, konm cybceTpaTt HarpiBawloTb 3rigHO 3 cnocobom A BunpobyBaHHS,
nepeBaXXHO CTaHOBUTb He 6inblwe npubnu3Ho 4 Mikporpam akpunamigy Ha rpam cybcTpary,
nepeBaxHo He BinbLue NpubnuaHo 3 mikporpam akpunamigy Ha rpam cybcTpary.

[na uinen gaHoro BUHaxody reHepyyuin aepo3ornb cybeTpaT HarpiBaloTb 3rigHo 3i "cnocobom A
BunpobyeaHHa". 3rigHo 3i cnocobom A BUNpobyBaHHS, reHepy4vmii aepo3onb BUPIO, KU MICTUTb
reHepytoumn aeposonb cybcTpaT, HarpiBaloTb y Tpumadi cuctemum 2.2 Ons HarpiBaHHA TIOTIOHY
(Tpmay THS2.2) 3rigHO 3 MaLLUMHHUM PEXUMOM KYPiHHSA, pernameHToBaHuM MiHICTEpCTBOM OXOPOHMU
3gopos'a KaHagu. [Ang uinen BukoHaHHA cnocoby A BMMNpoOyBaHHS, reHepyoYvmii aepo3onb cybeTpaT
3abe3neYyoTb Y reHepyt4YoMy aepo30sib BUPOOi, SKMIA CyMiCHUIA 3 TpuMadem THS2.2.

Tpvmad cuctemun 2.2 ans HarpiBaHHA TOTIOHY (TpuMad THS2.2) Bignosigae HasiBHOMY y npogaxy
npuctpoto IQOS (Philip Morris Products SA, Lsewnuapisa), onncaHomy y gokymeHTi Smith n iH., 2016,
Regul. Toxicol. Pharmacol. 81 (S2) S82-S92. leHepyoyi aepo3osb BMPOOU AN BUKOPUCTAHHA Y
noegHaHHi 3 npuctpoem IQOS Takox € y npogaxy.

Pexum KkypiHHSA, permameHToBaHuMnm MiHicTepcTBOM OxOpoHu 3go0poB'a KaHagw, npeactaBnsie
CcOoBOI0 YITKO BM3HAYEHWI Ta CXBarneHW NPOTOKOM KyPiHHSA, AK Le BW3Ha4eHo y AoKymeHTi Health
Canada 2000 - Tobacco Products Information Regulations (MiHictepcTBo oxopoHu 3gopos'a KaHagu -
HopmaTtveu Ha iHcopmauito npo TioTioHOBI Bupobu) SOR/2000-273, JopaTok 2; onybnikoBaHOMY
MinictepctBom tocTuuii KaHagu. Cnocib BunpobyBaHHsa onucaHun B ISO/TR 19478-1:2014. Y
BUMNPOOYBaHHI Ha KypiHHSA, pernameHToBaHOMYy MiHicTepcTBOM 0XOpoHU 340poB's KaHagu, 36upatoTb
aepo30/b i3 3pa3ka reHepyr4doro aepo3osb cybcTpaTy NpoTarom 12 3aTshkok 3 06'eMoM 3aTskkn 55
MiniMeTpiB, TPMBANICTIO 3aTSHKKW 2 CEKYHAW N iHTepBanom Mix 3atsbkkammn 30 cekyHa, 3 6r1oKyBaHHSIM
BCIi€l BEHTUNALIT, AKLLO BEHTUNALIS NPUCYTHS.

TakuM YMHOM, Yy KOHTEKCTi AaHOoro BuHaxogy Bupa3 "Mpu HarpiBaHHi reHepyl4oro AaHoro
cybectpaTy 3rigHo 3 crnocobom A BMNpOOyBaHHA" O3HAYa€ HarpiBaHHs rEeHEepyl4voro aepososib
cybctpaty B Tpumadi THS2.2 3rigHO 3 MAaLMHHUM  PEXMMOM  KYPiHHS, pernameHToBaHuMm
MiHicTepcTBOM OxopoHu 300poB's KaHagw, sik ue Bu3HaveHo Yy gokymeHTi Health Canada 2000 -
Tobacco Products Information Regulations (MinictepctBo oxopoHu 3gopos's KaHagn) HopmaTtuem Ha
iHdopMmauilo npo TioTIoHOBI BuMpobu) SOR/2000-273, Oogatok 2; onybnikoBaHomy MiHicTepcTBOM
toctuuii KaHagu, npudomy cnocib BunpobysaHHsa onucaHui B ISO/TR 19478-1:2014.

Ona uinen aHanisy aepo3onb, WO reHepyeTbCH B pe3ynbTaTi HarpiBaHHS reHepyyoro aeposonb
cybcTpaTy, YyNoBmnoTb 3 BUKOPUCTAaHHAM BiAMOBIAHOrO NPUCTPOIO B 3aNeXHOCTI Big cnocoby aHanisy,
AKAA MOBWMHEH BUKOPWUCTOBYBaTuUcA. [MOTiM aepos3onb Moxe OyTW aHanisaoBaHW 3 BUKOPUCTAHHAM
BiQOMMX METOAMK CMEeKTPOCKONii, TakMX $SK MeToAWKM piguHHOI Xpomatorpacpii abo rasoBoi
xpomaTtorpadii, siki NOBUHHI ByTuW Bigomi daxiBusim.

Byno BusABnEHO, LIO BKMOYEHHS BMCYLLEHOrO 3€feHOro TIOTIOHOBOroO Martepiany B reHepylouun
aepo3sonb cybcTpaT 3a AaHUM BMHaXo04o0M AOAATKOBO 3abesnevye nepesary, Ska NoNnsarae y 3HKEHHI
piBHS amiaky B reHepylu4oMmy aepos3onb cybcTpaTi y MOPIBHSHHI 3 €eKBiBanNeHTHUM TeHepylynm
aepo3sornb cybcTpaTtom, OTpMMaHMM 3 OOHOIO NULLIE BUTPUMAHOMO TIOTIOHOBOrO MaTepiany.

lMepeBakHO, rOMOrEHi30BaHUM TIOTIOHOBUWA Matepian MicTUTb He 6inbwe npubnuaHo 0,5
MinirpaMma amiaky Ha rpam, GinbLue nepeBaxHo He Ginble npnbnusHo 0,2 minirpama amiaky Ha rpam, i
Hanbinble nepeBaxHoO He Oinblwe npubnusHo 0,1 minirpama amiaky Ha rpam y nepepaxyHky Ha cyxy
Bary. [eHepylounii aepo3onb cybcTpaT 3rigHO 3 AaHUM BMHAXOOOM 3a3Buyan Oyge MICTUTU HUXKYUIA
piBEHb amiaky, HiXX reHepyl4uuMin aepos3onb cybcTpaT, OTpMMaHUMn 3 OJHOro fvWeE BUTPUMAaHOro
TIOTIOHOBOrO Marepiany, OCKinbku Gyno BMSIBMEHO, LUO piBEHb aMiaky B TIOTHOHOBOMY JUCTI 3HAYHO
nigBMLLYETLCS Nig Yac npouecy BUTPUMKWA. Hanpuknag, onsa geskux Tunie TOTIOHY Oyno BMSIBMEHO,
WO piBEHb aMiaky B THOTIOHOBOMY JIUCTI MiCNs BUTPUMKU TIOTIOHOBOTO nucTa Ginblue Hix y 20 pasis
BULLUWN, HiXK Y HEBUTPUMAHOMY 3€NIEHOMY THOTIOHOBOMY JTUCTI.

PiBeHb amiaky B roMoreHi3oBaHOMY TIOTHOHOBOMY Martepiani Moxe OyTv BUMIpSHWA 3rigHO 3
pekomeHaoBaHMM LeHTpom Coresta cnocobom Ne 79 "Bu3HayeHHs BMICTYy amiaky B TIOTIOHI Ta
TIOTIOHOBIN NPOAYKLT LWSAXOM iOHHOro xpomartorpadiyHoro aHanisy" (bepesenb 2018 p.).

PiBeHb amiaky B TIOTIOHOBOMY IUCTi BapitOETbCHA B 3aneXxHOCTi Bid TUMNY TIOTIOHY. Y NeBHUX
nepeBaXXHUX BapiaHTax 34iNCHEHHS!, reHepylynii aepo3onb CyGCcTpaT MiCTUTb BUCYLLEHWUA 3eMneHun
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TIOTIOHOBWUWA MaTepian, oTpumMaHui 3 TIOTIOHY Bepni. BucylweHun 3eneHuin TIOTIOHOBUIA maTtepian 3
TIOTIOHY bBepni nepeBaxHO MiCTUTb He 6inbwe npubnuaHo 0,2 minirpama amiaky Ha rpam y
nepepaxyHky Ha cyxy Bary.

OTxe, pe3ynbTyloUMin aepo30sib, WO reHepyeTbCsa 3 reHepyvoro aeposonb cybcTpaTy 3rigHo 3
AaHUM BMHaxoOoM, 3abesneyye nepesary, ska Nonsrae y TOMy, WO BiH MA€ 3HAYHO HWDKYUWA piBEHb
amiaky, SKUi BUNapoBYETbCS 3 FEHEPYYOro aepo3orb cybCcTpaTy nifg Yac HarpiBaHHs.

lMepeBaxxHO, NMpW HarpiBaHHi reHepyl4oro aepos3onb cybcTpaTy 3rigHO 3 JaHMM BUHaxo4oM 3a
YMOB 3rigHO 3i cnocobom A BuUNpoOyBaHHSA, reHepyeTbCsl aepo3oflb, WO MICTUTb He Oinblie
npnbnusHo 40 wmikporpam amiaky Ha rpam cybcTparty, nepeBaxHO He Oinbwe npubnusHo 30
MiKporpam amiaky Ha rpam cybcTparTy.

Y nepeBaxxHUX BapiaHTax 34INCHEHHs1 4aHOro BUHAxXoA4y, B SIKUX rEeHepy4yMn aepos3onb cybeTpar
MICTUTb BUCYLLEHWUA 3eneHuni TIOTIOHOBUA MaTepian 3 TIoTIoHY bepni, piBeHb amiaky B aeposoni, Lo
reHepyeTbCA 3 cybCTpaTy Npu HarpiBaHHi cybcTpaty 3rigHo 3i cnocobom A BUNpoOyBaHHS, NepeBaxHo
CTaHOBUTb He Oinbwe npubnmsHo 40 mikporpam akpuvnamigy Ha rpam cybceTpaTty, NepeBaXHO He
Oinbwe npnbnusHo 30 Mikporpam amiaky Ha rpam cybcTparTy.

Byno BusABMEHO, WO BKIMIOYEHHS BUCYLLEHOrO 3ereHOro TIOTIOHOBOro maTepiany B reHepyloudui
aepo3sonb cybcTpar, 3a AaHMM BMHAXo40M 004aTKoBO 3abesneyye nepesary, ska nonsrae y 3HWKEHHI
PIBHS CYKYMHMX BifTbHUX aMiHOKMCNOT Yy LbOMY FEeHEpYUYOMY aepo30flb CyOCTpaTi y MOpPIBHSHHI 3
€KBiBaNEeHTHUM TreHepylYMM aepo3oflb cybCcTpaTom, OTPMMaHuM 3 O[HOro nue BUTPUMAHOrO
TIOTIOHOBOIO Marepiany.

lMepeBaXkHO, rOMOreHi30BaHUN TIOTIOHOBUIW MaTepian MiCTUTb He Binblie npubnuaHo 12 minirpam
CYKYMHWUX BINbHNUX aMiHOKMCMOT Ha rpam, binbwe nepeBaxHO He BGinbwe npunbnuaHo 8 minirpam
CYKYMHWX BifTbHUX aMiHOKMUCMOT Ha rpaMm, i nepeBaxHO He Binblie nNpubnuaHo 6 Minirpam CyKynHux
BifTbHMX aMiHOKUCIOT Ha rpaM y nepepaxyHKy Ha cyxy Bary. [[eHepyoumin aepo3onb cybcTpart 3rigHo 3
AaHUM BMHaxo4oM 3a3Buyan Oyae MICTUTU HWKYUA PIBEHb CYKYMHUX BiflbHUX aMiHOKMCHAOT, HiX
reHepyr4min aeposonb cybcTpaT, OTpUMaHWi 3 OOHOro Nule BUTPUMAHOrO TIOTIOHOBOrO MaTepiany,
OCKiNbkM Byno BUSIBMEHO, WO PiBEHb CYKYMHWX BiflbHUX aMiHOKUCIOT Yy THOTHOHOBOMY FMCTi 3HA4HO
NiABULLYETLCA NI Yac npouecy BUTPUMKKW. Hanpuknag, ana Oeskux TUMiB TIOTIOHY piBEHb CYKYMHUX
BifTbHMX aMiHOKUCIOT y THOTHOHOBOMY NUCTI Nicns iX BUTPUMKM Ginblue HiX y 5 pasiB BULLMIA, HiX Y
HEBUTPUMaHOMY 3efeHOMY THOTIOHOBOMY FNCTI.

PiBeHb CyKynHMX BiflbHUX aMiHOKUCIOT Yy TIOTIOHOBOMY FINCTi BapiloETbCA B 3aneXHOCTI Big Tuny
TIOTIOHY. Y [OesKuUX nepeBaXkHMX BapiaHTax 3AIMCHEHHs, FeHepylunin aeposonb cybcTpaT MiCTUTb
BUCYLUEHWI 3erleHUI TIOTIOHOBUI MaTtepian, Skun oTpumaHuin 3 TIoTIoHY Bepni. BucyweHun seneHni
TIOTIOHOBWUI MaTepian 3 ToTioHy bepni nepeBaxHO MiCTUTb He Binble 20 Minirpam CyKymnHMX BinlbHUX
aMiHOKMCNOT Ha rpam y nepepaxyHKy Ha Cyxy Bary.

OTxe, pe3ynbTyouun aepososib, WO FreHEpPYETLCA 3 FEHEePYYOro aepo3osb cybcTpaty 3rigHo 3
AaHuUM BMHaxoOoM, 3abesneyye nepesary, ska Nonsrae y TOMy, WO BiH MA€ 3HAYHO HWKYUW piBEHb
CipKOBOOHIO Ta MeTaHTiony, SKi YTBOPHOKTLCHA 3 BiflbHUX aMiHOKUCAOT Y FeHepyl4yoMy aepos3orib
cybcTparTi nig Yac HarpiBaHHsS.

MepeBaxHO, NpW HarpiBaHHi reHepyk4oro aepos3onb cybcTpaTy 3rigHO 3 JaHMM BUHaxo4oM 3a
YMOB 3rigHo 3 cnocobom A BMNpoGYyBaHHS, reHepyeTbCS aepo30Jib, WO MICTUTb He Binblie npubnmaHo
6 Mikporpam CipkOBOOHI Ha rpam cybcTpaTy, nepeBaxHO He Oinblie npubnm3Ho 5 mikporpam
CipKOBOZHIO Ha rpam cybcTtpary.

Y nepeBaxxHUX BapiaHTax 34INCHEHHsSI AHOro BMHAXoA4y, B SIKUX FEHEepy4Mn aepo3onb cybeTpar
MICTUTb BUCYLLEHUI 3eneHniA TIOTIOHOBUI MaTtepian 3 TioTioHy bepni, piBeHb CipkoBOAHIO B aepo3oni,
Lo reHepyetbca 3 cybcTpaTy npu HarpiBaHHi cybcTtpaTty 3rigHO 3i cnocobom A BuNpoOyBaHHS,
NnepeBaXHo CTaHOBUTbL He bGinbwe npubnusaHo 6 MiKporpam CipKOBOAHKO Ha rpam cybcTtpary,
nepeBaXxxHO He BinbLue NpubM3HO 5 MiKporpam CipkoBOAHIO Ha rpam cybcTparTy.

MepeBaxHO, NpW HarpiBaHHi reHepyl4oro aepo3onb cybcTpaTy 3rigHO 3 JaHMM BUHaxOo4oM 3a
YMOB 3rigHO 3i cnocoboMm A BuUNpobyBaHHS, reHepyeTbCsl aepo30rib, WO MiCTUTb He OGinbwe 10
Mikporpam MeTaHTiony Ha rpam cybcTpaTty, nepeBaHO He O6inbwe npubnusaHo 9 Mikporpam
MeTaHTioNny Ha rpam cybcTpary.

Y nepeBaxHWUX BapiaHTax 34iNCHEHHS aHOro BMHAxXo4y, B sSIKMX reHepylunii aepo3onb cybetpat
MICTUTb BUCYLLIEHUI 3eNeHnn TIOTIOHOBUIA MaTepian 3 TIoTIoHY bepni, piBeHb MeTaHTiony B aepo3oni,
Lo reHepyetbca 3 cybcTpaTy npu HarpiBaHHi cybcTpaTy 3rigHO 3i cnocobom A BUNpoOyBaHHS,
NMepeBaXXHO CTaHOBUTb He Oinbwe npubnmsHo 10 Mikporpam MeTaHTioONy Ha rpam cyoctparty,
nepeBaXxxHO He BinbLue NpubM3HO 9 MiKporpam MeTaHTIONy Ha rpam cyocTpary.

3HMKEHHA pIBHA CIpKOBOAHK Ta METAHTIONY B aepo3ofi, WO TFeHepyeTbCsl 3 TEeHepyt4oro
aepo3onb cybeTpaTy 3a AaHMM BMHAxXOAoM, 3abesnedvye nepesary, OCKiNIbKM Bi4OMO, LLO Li CMOJYKU
Bi4NOBIgalOTh 3a HeGarkaHi CipYMCTi 3anaxm nig Yyac HarpiBaHHs.
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Byno [opaTkoBO BUSBMNEHO, WO BKIKOYEHHS BUCYLLEHOrO 3€M1eHOro TIOTIOHOBOrO MaTepiany B
reHepytwoumn aeposonb cybcTpar 3a gaHuM BuHaxo4oM 3abesnedye nepeBary, ska nondrae y
3HWKEHHi piBHA Aesknx TSNA (THOTHOHO-CNeumndivYHMX HITPO3aMiHiB) Yy reHepyrodoMy aepo30iib
cybcTpaTi y NOpIBHSAHHI 3 eKBiBANlEHTHUM FeHepyl4YuM aepo3onib cybcTpaToM, OTPUMAHMM Tiflbku 3
BUTPUMAHOro TIOTIOHOBOrO MaTepiany.

Hanpwvknag, reHepytoumin aepo3osnb cybcTpar 3rigHO 3 AaHUM BUHaxo4oM 3a3Buyan byae mictuTu
Hwk4MA piBeHb NNN (N-HITPO30OHOPHIKOTMHY), HiDXX TEHepyl4yMin aepos3onb cybcTpaTt, OTpUMaHWun
TiINbKM 3 BUTPMMAHOrO TIOTIOHOBOIO MaTepiany, ockinbku, sik 6yno BusiBneHo, pieeHb NNN 1 iHwunx
TSNA y TIOTIOHOBOMY NUCTI 3HAYHO MIOBULLYETLCA Mig Yac npouecy BUTPUMKK. Ak Byno BusBneHo,
ans geskux tunie TioTioHy piBeHb NNN y TioTioHOBOMY nucTi 6yB Ginblue HiX y 5 pasiB BuLWKA nicns
BUTPUMKM THOTIOHOBOIO JTUCTS, HXX Y HEBUTPUMAHOMY 3€MeHOMY THOTIOHOBOMY FMUCTI.

Pieenb NNN vy TIOTIOHOBOMY NMCTi Bapilo€TbCA B 3anexHOCTi Big TNy TIOTIOHY. Y Aeskux
nepeBaXXHUX BapiaHTax 34iNCHEHHS, reHepyynii aepo3onb CybcTpaT MICTUTb BUCYLLEHWUA 3eneHuin
TIOTIOHOBUI MaTepian, SKun oTpMMaHui 3 TIoTIoHy bepni. BucylueHun 3eneHun TIOTIOHOBUIA MaTepian
3 TIOTIOHY Bepni nepeBaxHO MicTUTb He Ginbe npudnnaHo 500 NNN Ha rpam y nepepaxyHKy Ha Cyxy
Bary.

OTxe, pe3ynbTylOUMin aepo30sib, O reHepyeTbCA 3 reHepy4voro aeposornb cybcTpaTy 3rigHo 3
AaHUM BUHAX0AOM, Mae 3Ha4yHo Hx4min piseHb NNN, SK1ii BUNapoBYETBLCHA 3 FEHEPYHYOro aepo3osib
cybcTpaTy nia Yac HarpiBaHHs.

Byno BuSABMEHO, WO BKIOYEHHS BUCYLLEHOrO 3€feHOro TIOTIOHOBOrO MaTepiany B reHepyrouui
aeposonb cybctpaT, 3a QdaHMM  BuHaxogoM  3abe3neyye  3Ha4YHe  MiOABWLLEHHS  PiBHS
dochaTtngunetaHonamivy (PE) B reHepyto4oMy aepo3onb CyOGCTpaTi ¥ NOPIBHSAHHI 3 €KBiBANEHTHUM
reHepyto4MM aepo3ornb cybcTpaTom, OTpUMaHUM TiNbKM 3 BUTPUMAHOrMO THOTIOHOBOro maTepiany. PE
npeactaBnse cobOK eKkcTpa-xnoponnacToBui ninig, WO 3ycTpidaeTbcd y MembpaHax pOChvH.
HasBHicTb PE BuLle 3a neBHMIN NOPOroBUI PiBEHb € MPaBUITbHOK O3HAKOK BKMOYEHHSA BUCYLLEHOrO
3eNIeHOro TIOTHOHOBOrO MaTepiany B reHepyluuni aepos3onb cybcTpart. byno BuMsBNEHO, WO piBEHb
aesknx monekynsapHux cnonyk PE, y Tomy umcni PE 36:6, PE 34:3, PE 36:5 i PE 34:2 woHanmeHLwe y
8 pasiB BuWe, Yy Oesknx Bunagkax woHarmeHwe y 10 pasiB BuWEe Yy BUCYLIEHOMY 3efieHOMY
TIOTIOHOBOMY Matepiani, HiXX Yy BUTpUMaHOMY TIOTIOHOBOMY MaTepiarni 3 TIOTIOHY TOro X Tumy.

Tepmin "PE 36:6" BigHOCUMTbCS A0 MonekynsipHux cnonyk PE, wo matTb 36 Byrneuis y ABoOX
auMnNbHNX NaHUoXKKax i 3aranom 6 NoAdBiMHUX 3B'A3KiB. Taka cama TepMiHOMOris BiAHOCUTLCA [0
iHLIMX MOMEKYNSIPHUX PEYOBMH, NEpPEpPaxoBaHUX BULLLE.

lMepeBakHO, aepo30nb, L0 YTBOPIETLCA 3 rEeHepyyoro aepo3onb cybcTpaTy 3rigHO 3 gaHuM
BMHaxXoOOM Mg 4ac BUMKOHaHHA cnocoby A BunpobyBaHHS, [0OATKOBO MICTUTb LUOHaNMeEHLUE
npmbnuaHo 0,1 mikporpama HIKOTMHY Ha rpam cybcTpaty, 6Ginblle nepeBaxHO LOHaNMeEHLIe
Npmbrm3Ho 1 Mikporpam HIiKOTMHY Ha rpam cybcTtparty, binblue nepeBaxHO LWoHanMeHLwe npubnmnsHo 2
MiKporpama HikOTUHY Ha rpam cybctpaTty. [NepeBaxHo, aepo3onb MiCTUTb NpubnusHo 10 mikporpam
HIKOTMHY Ha rpam cybcTpaty, Oinblue nepeBaXxHO OO NpMOMU3HO 7,5 Mikporpam HIKOTUHY Ha rpam
cybcTpaty, Ginblue nepeBaxHO 4O NPUONM3HO 4 Mikporpam HIKOTMHY Ha rpam cybcTtpaty. Hanpuknag,
aepo3onb Moxe MicTuth Big npubnusHo 0,1 mikporpama go npubnuaHo 10 mMikporpam HiKOTUHY Ha
rpam cybctpaty, abo Big npubnusHo 1 Mikporpama Ao NpubnusHo 7,5 Mikporpam HiKOTMHY Ha rpam
cybcTtpaty, abo Big NpmMbnuaHo 2 mikporpam Ao npubnusHo 4 Mikporpam HikOTMHY Ha rpam cybeTpary.
Y peskux BapiaHTax 34iMCHEHHS [OaHOro BMHAXOAy, aepo3oflb MOXe MICTUTM HyNnb Mikporpam
HIKOTUHY.

MoxyTb OyTM 3aCTOCOBaHi pi3Hi CnocoOM BIigOMi 3 PIBHA TEXHIKM ONA BUMIPIOBAHHA KillbKOCTI
HIKOTUHY B aepo301i.

Aepo30rb, Lo YTBOPKETLCHA 3 reHepyyoro aepo3onbs cybeTpaty 3rigHo 3 JaHUM BUHaxXOA4oM Mig
Yyac BMKOHaHHsS cnocoby A BUNPOOyBaHHA MOXe [0OAaTKOBO MICTUTM LIOHaWMeHLWe npubnmsHo 5
MinirpaM pevYoBWHM LNS YTBOPEHHS aepo30Slil0 Ha rpam reHepyr4voro aepososnb cybctpaTy, abo
LoHanmeHLWwe nNpmbnmaHo 10 Minirpam pevyoBWHU 4Ns YTBOPEHHS aepo30rio Ha rpam cybeTtpary, abo
LOHaNMeHLWe NpubnmaHo 15 Minirpam pevyoBUHW ONsi YTBOPEHHS aepo30Si0 Ha rpam cybctpaty. B
SIKOCTi anbTepHaTMBM abo Oo04aTKOBO, aepo30fib MOXe MICTUTK npubnuaHo 30 Minirpam peyoBMHU
ANsi YTBOPEHHSI aepo30It0 Ha rpam cybcTtpaTty, abo npubnusHo 25 minirpam peyoBUHM Anst YTBOPEHHS
aepo30n0 Ha rpam cyoctpaTy, abo npubnuaHo 20 Minirpam pevyoBMHU AN YTBOPEHHS aepo30Si0 Ha
rpam cybcTtpaTty. Hanpuknag, aepo3onb Moxe MiCTUTK Big npubnuaHo 5 minirpam go npubnmsHo 30
MinirpamMm peyoBMHU AN YTBOPEHHS aepo30sto Ha rpam cybcTparty, abo Big npubnusHo 10 minirpam
00 npubnuaHo 25 minirpam peyoBMHM [N YTBOPEHHS aepo30Siio Ha rpam cybctparty, abo Big
npubnusHo 15 minirpam go npnbnusHo 20 MinirpaMm pevYoBUHU ONS YTBOPEHHSA aepo30rii0 Ha rpam
cybcTpaTy. B anbTepHaTMBHMX BapiaHTax 34iACHEHHS, aepo30Sib MOXe MICTUTM MeHLWe 5 minirpam
pPEeYoBMHN ANsl YTBOPEHHS aepo3onto Ha rpam cyberpaty. Lle moxe 6yTv gouinbHO, Hampuknag, y
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BUMNaAKy, SKWO pevyoBMHA AMs YTBOPEHHSA aepo3onio 3abesneyeHa OKPEMO BCepeauHi reHepytyoro
aepo3orb BUpoby abo reHepyovoro aepo3osb NPUCTPOLO.

PeyoBuHN ANga yTBOPEHHs aepo3omto, WO MNigXoAsaTb ANA BUKOPUCTAHHSA Yy JaHOMY BUHaxonj,
npeacTaBneHi HuxYe.

[nsi BMMIpIOBaHHA KiNIbKOCTi PEYOBMHM AN YTBOPEHHS aepo30Sii0 B aepo3osii MoXyTb OyTu
3aCTOCOBaHiI pi3Hi cnocobu BiAOMi 3 piBHSA TEXHIKW.

lMepeBaXHO, rOMOreHi30BaHUM TIOTIOHOBMI MaTtepian reHepy4vmMx aepo3onb cybcTpaTiB 3rigHo 3
AaHUM BMHaxXoOOM MICTUTb LLOHanWMeHLWe npubnma3Ho 1 BiOCOTOK 3a Barok 3efeHOro BUCYLLEHOro
TIOTIOHOBOIO Martepiany y nepepaxyHKy Ha cyxy Bary. [lepeBaxHO, rOMOreHi3oBaHW THOTIOHOBUI
MaTepian MiCTUTb LLOHaNMeHLLE NPMONIM3HO 2 BiACOTKM 3a Barok BMCYLLEHOMO 3ef1eHOro TITIOHOBOIO
mMaTepiany, 6inbLie nepeBaxHo LLiOHaNMeHLIe NpMBAn3HO 4 BiACOTKM 3a Barok BUCYLLIEHOIO 3eNeHOoro
TIOTIOHOBOrO Marepiany, Oinblle nepeBaxHO LOHaVMeHLWe npubnu3Ho 6 BIOCOTKIB 3a Barot
BMCYLLEHOro 3€erfieHOro TIOTIOHOBOrO maTtepiany, binblie nepesBaxHO LWOHanMeHwe npubnmaHo 8
BiJCOTKIB 3@ Barol BMCYLLUEHOro 3ef1eHOro TITIOHOBOro MaTepiany, Ginblie nepeBaxHo LLOHaNMeHLLEe
npmbnmaHo 10 BiACOTKIB 32 Barok 3efeHOro BMCYLLEHOIO TIOTIOHOBOrO MaTepiany y nepepaxyHky Ha
Cyxy Bary.

OMoreHi3oBaHUN TIOTIOHOBUIA Matepian MOXe MICTUTU npubnmM3Ho 75 BiACOTKIB 3a Barowo
BUCYLLEHOro 3eNneHoro TIOTIOHOBOrO Martepiany y nepepaxyHKy Ha cyxy Bary. [lepeBaxHo,
rOMOreHi30BaHMI TIOTIOHOBUA MaTepian MIiCTUTb npubnmaHo 70 BiOCOTKIB 3a Barokd BUCYLLEHOO
3e1eHoro THOTIOHOBOro MaTepiany, Oinble nepeBaxHo 00 NpubnnM3Ho 65 BiACOTKIB 3a Baroto
BMCYLLEHOro 3efeHOro TIOTIOHOBOro MaTepiany, binblie nepeBaxHo Ao npubnumaHo 60 BigcoTkiB 3a
Barow BUCYLLEHOrO 3€efieHOoro THOTIOHOBOro MaTtepiany, 6inblie nepeBaxHO A0 npubnunsHo 55
Bi[JCOTKIB 3a Barol BUCYLLEHOro 3eMeHOro TITIOHOBOrO MaTepiany, OinbLue nepeBaxHO A0 NPUBIM3HO
50 BigCOTKIB 3a Barok BUCYLLEHOrO 3ef1IeHOro TIOTIOHOBOrO Martepiany y nepepaxyHky Ha Cyxy Bary.

Hanpuknag, roMmoreHisoBaHuin TIOTIOHOBMIA MaTepian MoXxe MiCTUTK Big npubnuaHo 1 BigcoTtka ao
npmnbnuaHo 75 BiACOTKIB 3a Baroko BUCYLUEHOro 3ef1IeHOro TITIOHOBOrO MaTepiany, abo Big npnbnusHo
2 BiAcoTKiB Ao npnbnuaHo 70 BiACOTKIB 3a Barok BUCYLLEHOro 3eN1eHOro TIOTHOHOBOrO maTepiany, abo
Big NpnbnusHo 4 BigcoTkiB 40 NpnbnuaHo 65 BiOCOTKIB 32 Barol BUCYLLIEHOIO 3€f1EHOr0 THOTIOHOBOTO
MaTepiany, abo Big npubnusaHo 6 BiacoTkiB A0 nNpubnuaHo 60 BIACOTKIB 3a Barow BUCYLLEHOMO
3er1eHoro TIOTIOHOBOrO MmaTepiany, abo Big npubnusHo 8 BiAcOTKIB A0 Npubnm3Ho 55 BigcoTkiB 3a
Barow BUCYLLEHOro 3ef1eHoro TITIOHOBOro Matepiany, abo Big npnbnunaHo 10 BigcoTkiB 4O NPUBNU3HO
50 BigCOTKIB 3a Barok BUCYLLEHOrO 3ef1IeHOro TIOTIOHOBOrO Martepiany y nepepaxyHky Ha Cyxy Bary.

Y peskux ocobnuBO NepeBaXHWX BapiaHTax 34IMCHEHHs O4aHOro BMHAXody, FOMOreHi3oBaHUN
TIOTIOHOBUI MaTepian MicTuTb Big npubnunsHo 10 BigcoTkiB 3a Barotwo Ao npubnusHo 30 BigcoTkiB 3a
Barok BUCYLLEHOrO 3€MeHOro TITIOHOBOMO MaTepiany y nepepaxyHKy Ha Cyxy Bary.

Y Oeskux BapiaHTax 34iMCHEHHS 0AHOro BUHAXOA4y, reHepyryun aepo3orib POCANHHUIA MaTepian,
O YTBOPHOE FOMOrEHi30BaHWA TIOTIOHOBUI Matepian, MoXxe MICTUTW LoHanmeHwe 98 BigcoTkiB 3a
Barol BUCYLLEHOrO 3efIeHOro THOTIOHOBOro martepiany, abo woHanmeHwe 95 BiACOTKIB 3a Barow
BMCYLLEHOro 3€efieHOro TIOTIOHOBOrO Martepiany, abo woHanmeHwe 90 BIigCcOTKIB 3a Barow
BUCYLLEHOro 3eeHoro TITIOHOBOrO MaTtepiany y nepepaxyHKy Ha Cyxy Bary poCrnvHHOro maTtepiany.
OTxe, y TakMx BapiaHTax 34iINCHEHHS reHepyoYniA aepo3onb cybcTpaT MICTUTbL BUCYLLEHUI 3eneHni
TIOTIOHOBWUIA MaTepian no cyTi 6e3 BUTPMMaHOro TIOTIOHOBOrO martepiany. Hanpwuknag, pocnuHHMI
mMaTepian, WO YTBOPKE FOMOreHi30BaHWA TIOTIOHOBMI Matepian, Moxe Mictutun npubnusHo 100
BiZICOTKIB 3a Baroto 3eyieHOro BUCYLLEHOro TITIOHOBOro Martepiany.

B anbTepHaTMBHUX BapiaHTax 34IMCHEHHS [OaHOro BWHAxXody, FOMOTrEeHI30BaHUW THOTHOHOBUM
MaTepian MOXe MICTUTU BUCYLLEHWA 3eneHuMn TIOTIOHOBUW MaTepian Yy Cymiwi 3 BUTPUMaHUM
TIOTIOHOBMM MaTepianoM, ik ONMMCaHO HDKYE.

B sakocti anbTepHaTMBu abo Ha [Jo4aToKk OO0 BUTPMMAHOrO THOTHOHOBOrO  MaTtepiany,
roMOreHi3oBaH1M TIOTIOHOBUI MaTepian Moxe MICTUTU FeHepYyUYnin aepo3orb POCAMHHUMI MaTepian,
OTpMMaHuin 3 ofHiei abo Ginblie pocnuH, y ToMy Yucni, 6e3 obmexXeHHsl, 3 KOHOMMi, Yato, iMoupy,
eBKaninTy, reo3anku, M'aTu, aHicy, po3MapuHy, poMaLlku, YebpeLto Ta HaciHHA Kpony.

Y HaBeleHOMY HUX4e OMuCi AaHOoro BUHaxody TepMiH "pOCNUHHMIA MaTepian" BUKOPUCTaHUN Ans
3aranbHOro NO3Ha4YeHHA POCMMHHOINO reHepyryoro aeposonb MaTtepiany, kM BUKOPUCTOBYIOTL OIS
OTPVMMaHHSI FTeHEepYYOoro aepo3onb cybcTpaTty. PocnvHHUIA mMaTtepian Moxe cknagatucs no cyTi 3
BMCYLUEHOrO 3eNIeHOro TIOTIOHOBOrO Marepiany, abo BiH Moxe sBnATM cOOOK CyMmill BUCYLLIEHOMO
3€I1eHOro THTIOHOBOrO MaTtepiany 3 BUTPMMaHUM THOTHOHOBMM Martepianom abo iHWWM reHepyunm
aepo30flb  POCAVHHUM MaTepianoMm, $K BU3HayYyeHO Bule. [lepeBaxHO, POCAVHHUA MaTepian
NPUCYTHINA Y BUrNsAi POCNUHHUX YACTUHOK, SKi MOXYTb CKrafaTucsa Mo CyTi 3 BUCYLUEHUX YaCTUHOK
3€I1eHOro THOTIOHY, 200 BOHM MOXYTb ABMASTU COBOK CyMill BUCYLLEHNX YACTUHOK 3€M1EHOrO THOTIOHY 3
YaCTMHKaMu BUTPMMAHOrO TIOTIOHY. TepMiH "pocnuHHMI maTtepian” He BKNoYae Oyab-sKui iHEPTHUIA
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POCMMHHUI MaTepian, K1l BKINIOYEHUI B FEHEPYIOYMIN aepo3orib cybeTpaT 1 KM He pobuTb BHECOK
y reHepyBaHHs1 aepo30St0 NpY HarpiBaHHi reHepy4oro aepo3ornbs cybeTpary.

lMepeBaXHO, FOMOreHi3oBaHW TIOTIOHOBMIM MaTtepian 3rigHO 3 AaHUM BUHaxXOAOM L04aTKOBO
MIiCTUTb LLOHaMeHWe npubnmaHo 1 BIOCOTOK 3a Barok BUTPMMAaHOrO THOTIOHOBOrO MaTtepiany.
Hanpuknag, romoreHizoBaHuin THOTIOHOBMI MaTepian MOXe MICTUTM LOoHaMMeHLwe npubnusHo 2
BiJCOTKM 3a Barol BUTPMMAaHOIO THOTIOHOBOrO Matepiany, abo LwoHaMeHLwwe npubnmsHo 4 BiACOTKU
3a Barow BMTPVMMAaHOIO TIOTIOHOBOrO Matepiany, abo wwoHavMmeHLe npubnmaHo 6 BiACOTKIB 3a Barow
BUTPMMAHOro THOTIOHOBOro MaTepiany, abo uwoHanmeHwe npubnmM3Ho 8 BIOCOTKIB 3a Barow
BUTPMMAHOro TIOTIOHOBOrO Martepiany, abo woHarmeHwe npubnuaHo 10 BIACOTKIB 3a Barot
BUTPMMAHOro TIOTIOHOBOIO MaTepiany y nepepaxyHky Ha Cyxy Bary.

[[OmMoreHi3oBaHU TIOTIOHOBUA MaTepian MoXe MICTUTU npubnusHo 75 BIOCOTKIB 3a Barow
BUTPMMAHOro TIOTIOHOBOrO Martepiany, abo npubnuaHo 70 BigcoTkiB 3a Barold BUTPUMAHOIO
TIOTIOHOBOrO MaTtepiany, abo woHanmeHwe npubnuaHo 65 BIOCOTKIB 3a Barow BUTPMMAHOro
TIOTIOHOBOrO Marepiany, OO0 LWoHaMeHwe npubnusHo 60 BigCOTKIB 3a Barow BUTPUMAHOrO
TIOTIOHOBOrO MaTepiany, abo wWoHarmMeHwe npubnuaHo 55 BiQCOTKIB 3a Barow BUTPMMAHOIoO
TIOTIOHOBOrO MarTepiany, abo woHanmeHwe npubnuaHo 50 BiQCOTKIB 3a Barow BUTPMMAHOIO
TIOTIOHOBOIO Matepiany y nepepaxyHky Ha cyxy Bary.

BuTpumaHmnin TIOTIOHOBUI MaTepian MnepeBaHO MNPUCYTHIN y BUrNSA4I YaCTMHOK BUTPUMAaHOro
TIOTIOHY.

TepMiH "BUTPMMaHUI THOTIOHOBMI MaTtepian" BUKOPUCTAHWWA Yy OAHOMY ONUCI NS NO3HAYeHHS
mMaTepiany, OTPMMaHOro 3 TIOTIOHOBMX POCIWH, ki 6ynu niggaHi BigOMOMY npouecy BUTPUMKM
NpoOTAroM LWoHarMeHwe 5 ai6. ButpumaHuii TIOTIOHOBUIA MaTepian, Takuin 9K BUTPUMaHe TIOTIOHOBE
nucTsA, 3assuyan Byae matv KOPUYHEBUI KOMIp i piBeHb BMICTY xnopodiny He binbwe 0,25 minirpama
Ha rpam y nepepaxyHky Ha Cyxy Bary.

BigHOWEHHA BUCYLLEHOrO 3eneHoro TIOTIOHOBOrO MaTepiany OO0 BWUTPMMAHOrO THOTIOHOBOIO
MaTepiany B roMoreHizoBaHoMy THOTIOHOBOMY MaTepiani MoXxe 3MiHIOBaTUCh 3aneXHo Big NOTPiOHOro
BMICTY BUCYLUEHOrO 3efeHOro TITIOHOBOro Martepiany B roMoreHisoBaHoMy TIOTIOHOBOMY MaTepiani.
[MepeBaxHO, BIOHOLLIEHHA BUCYLIEHOrO 3eNneHoro TIOTIOHOBOro Martepiany [0 BUTPUMAaHOrO
TIOTIOHOBOIO MaTepiany B rOMOreHi3oBaHOMY THOTIOHOBOMY MaTepiani cTaHoBUTb He Ginbwe 1 go 1
(1:1). Y TakuMx BapiaHTax 34iNCHEHHS BaroBa KifbKiCTb BMTPMMAHOrO THOTIOHOBOIrO Martepiany B
roMOreHi3aoBaHoOMy TIOTIOHOBOMY MaTepiani [AOPIiBHIOE BaroBii KiflbKOCTi BWCYLLEHOrO 3€efeHOoro
TIOTIOHOBOIO Marepiany B TOMOreHi3oBaHOMY TIOTIOHOBOMY Martepiani abo nepeBullye KHoro y
nepepaxyHKy Ha Cyxy Bary.

3acToCOBHO [0 [aHOro BMHaxody TEpMiH "TIOTIOHOBUIM MaTepian”, HesanexHo Big TOro,
BiJHOCUTbLCSA BiH 4O BUCYLLEHOrO 3e1eHOro TIOTIOHOBOrO MaTepiany abo 4O BUTPUMAHOMO THOTIOHOBOIO
mMaTepiany, Moxe o3HavaTu Mmatepian 6ygb-akoi pocnuHu poay Nicotiana. TepMmiH "TIOTIOHOBI
YacTuMHKM" oxonne noapibHeHi abo nepeTBOpPeHi Ha MNOPOLIOK MNACTUHKA THOTIOHOBOrO MMWCTa,
noapibHeHi abo NnepeTBOPEHi HA MOPOLLIOK YEPELLKM THOTIOHOBOTO NINCTa, THOTIOHOBUIA NUI, TIOTHOHOBUWI
Api6'A30K 1 iHWi NOBIYHI NPOAYKTM TIOTIOHY Y BUMMSAI YaCTUHOK, WO YTBOPHKOOTLCS Nif Yac obpobky,
nepeMilleHHss Ta BiABaHTaXEHHs TIOTIOHY. Y nepeBaXXHOMY BapiaHTi 3[iNCHEHHA, MO CyTi BecCb
TIOTIOHOBWUIA MaTepian oTpPUMaHWin 3 NNacTUH TIOTIOHOBOrO NUCTA. Ha BigMiHY Big LbOro, i30nboBaHum
HIKOTWMH | comi HIKOTMHY sBNSOTb COOOK CMOMyKW, OTPUMMAaHi 3 THIOTIOHY, ane He BBaXaloTbCs
TIOTIOHOBUM MaTepianoMm Anga uinen JaHoro BMHaxody Ta He BKIIOYEeHi OO BiOCOTKOBOro BMICTY
POCIMHHOIo maTepiany.

TioTIOHOBUIN MaTepian Moxe OyTn BMroToBrneHMn 3 ogHoro abo Oinblue pisHOBMAIB THOTHOHOBUX
pocnuH. TioToOH Bydb-SKOro TMny Moxe OyTW BUKOPUCTaHWMI y cymiwi. MNpuknagn TuniB TIOTIOHY, SKi
MOXYTb OYyTWU BMKOPUCTaHi ONs1 BMCYLLUEHOrO 3€fIeHOro THIOTIOHOBOrO Marepiany, BKM4YawTbh 6e3
obmexeHHs TioTioH bepni, ToTioH MepineHa, OpieHTanbHWA TIOTIOH, TIOTIOH BipgaXuHia 1 iHwWi
cneujianbHi TIOTIOHW. MprKNaay TUNIB TIOTIOHY, SIKi MOXYTb OYTU BUKOPUCTaHI NS THOTIOHY BUTPUMAHNX
TMNiB, BKMNOYaloTb, 6€3 0OMEXEeHHS!, TIOTIOH COHSIMHOIO CYLUIHHSA, TIOTIOH TPyOOBOrHEBOIO CYLUIHHS,
TioTioH Bepni, TioTioH MepineHa, OpieHTanbHUI TIOTIOH, TIOTIOH BipaXuHia 1 iHWI cneuianbHi TIOTIOHN.

TioTioH Bepni Bigirpae Baxnmey pornb y 6araTtbox TIOTIOHOBMX cyMiwax. TioTioH Bepni mae Bigomi
CMaK 1 apoMarT, a TakOX BiH 30aTHWA NOrMMHaTU BEMNUKY KifNbKiCTb COYCY.

OpieHTanbHU TIOTIOH Ma€ HEeBeNnuKe NUCTA W ACKpaBO BUPaKeHi apoMatuyHi akocTi. OgHak
OpieHTanbHUI TIOTIOH Mae M'AKIWUWA  CMak, HiX, Hanpuknag, TioTioH bepni. Tomy 3asBuuan
OpieHTanbHU TIOTIOH BMKOPUCTOBYIKOTb Y MOPIBHAHO HEBEMNWKUX YacTkax Yy TIOTIOHOBMX CyMilUax.
TpyboBOrHeBe CylliHHA NpeAcTaBnse cobor cnocib CyliHHA THOTIOHY, SIKMM OCOGNMBO  LLUMPOKO
BMKOPUCTOBYETBCS 3 TIOTIOHOM BipmkuHis. ig yac npouecy TpyGOBOrHEBOrO CYLLIHHSA Harpite nosiTps
LIMPKYNIOE Yepes LWiNbHO yrnakoBaHMW TIOTIOH. [1ig Yyac neplioro etany THOTHOHOBI NIUCTW XOBTIOTb Ta
B'aHyTb. [Mig yac Apyroro etany nnaTiBkM NUCTHA MOBHICTIO BUcuxaloTb. [lig 4Yac TpeTboro ertany
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YepeLLKN NNCTS NOBHICTIO BUCUXAalOTb.

Kactypi, Magypo n ATiM ABNSt0Tb COB0K0 NIATUNN TIOTIOHY COHAYHOTO CYLUIHHS, SIKi MOXYTb ByTn
BUKOPUCTaHI.

BucyweHnn 3eneHun TIOTIOHOBUIA MaTtepian abo BUTPUMaHWIA TIOTIOHOBUA MaTtepian MOXYTb
MICTUTM CyMiLl TIOTHOHY Pi3HUX TUMIB.

TIOTIOHOBUI MaTepian MOXe MaTu BMICT HIKOTUHY LoHaiMeHwe npubnusHo 2,5 BigcoTka 3a
Barol y nepepaxyHKy Ha cyxy Bary. binblie nepeBaxHO, TIOTIOHOBWUIA MaTepian MOXe MaTu BMICT
HIKOTUHY LOHaMMeHLLEe NpubnnaHo 3 BiACOTKM, Lie Binblue NepeBaXHO LOHaNMeHLwWe npnbnusHo 3,2
BigCcOTKa, We bGinblie nepeBaxHO LOHanMeHwwe npubnusHo 3,5 BiacoTka, Hanbinblie nepeBaXHO
LoHanveHwe npubnuaHo 4 BiACOTKM 3a Barol y nepepaxyHKy Ha cyxy Bary. [lpouec BUTpUMKHM,
04YEeBWOHO, HE BMNIMBAE 3HAYHOK MIPOK HA pPiBEHb HIKOTMHY B TIOTIOHOBOMY NUCTI, Ta TOMY AaHi
3HAYeHHS 3aCTOCOBHI SIK 4O BMCYLLEHOrO 3€rieHOro TIOTIOHOBOrO MaTtepiany, Tak i 40 BUTPUMAHOrO
TIOTIOHOBOIO Martepiany, Npu KOro HasBHOCTI.

HikoTuH moxe OyTn npu HeOoOXiOHOCTI BKMOYEHU B reHepyrumnin aeposornb cybcTpaT, xoya BiH
BBaXKaeTbCS BiAMIHHMM Bif, TIOTIOHY MaTepianom gnga uinen gaHoro suHaxogy. HikOTUH MoXe MicTUTK
ofHy abo Oinblle comnen HIKOTMHY, BMOpaHUX i3 nepeniky, WO CKNagaeTbCsa 3 nakTaTy HiKOTUHY,
uMTpaTy HIKOTUHY, NipyBaTy HIKOTMHY, BiTapTpaTy HIKOTUHY, ©6eH30aTy HIKOTWHY, MEKTaTy HIiKOTUHY,
anbriHaTy HIKOTUHY Ta caniyunaTty HiIKOTUHY. HIiKOTUH Moxe OYyTK BKIMOYEHUI Ha 4O4ATOK A0 THOTIOHY 3
HU3bKMM BMICTOM HIiKOTWHY, ab0 HIKOTUH MOXe OyTW BKMOYEHUI B FEeHEpYy4nin aepo3onb cybcTpar,
LLIO Ma€ 3HWKEHU abo HYNbOBUI BMICT THOTIOHY.

lMepeBakHO, rOMOreHi30BaHWN TIOTIOHOBUI MaTepian MiCTUTb LWoHarMeHwe npubnusHo 0,1 mr
HIKOTMHY Ha rpam cybcTpaTty y nepepaxyHKy Ha cyxy Bary. binmblie nepeBaxHO, romMoreHisoBaHuim
TIOTIOHOBWUIW MaTtepian MIiCTUTb WoHanMeHwe npubnusHo 0,5 Mr HIKOTUHY Ha rpam cybcTpaty, binblie
NepeBaxHo LIOHanMeHwe npubnm3Ho 1 Mr HiKOTMHY Ha rpam cybcTpaty, 6Ginble nepeBaxHo
LWoHanveHwe npubnuaHo 1,5 Mr HiKOTMHY Ha rpam cybecTpaty, binblie nepeBaXxHO LOHaNMeHLe
NpubnM3HO 2 Mr HIKOTUHY Ha rpam cybcTpaTy, binbluie NepeBaXKHO LOHaMMeHLLe NpubnuaHo 3 mr
HIKOTMHY Ha rpam cyocTtpaTy, Ginblie NepeBaXHO LOHAWMEHLUE NPUBNN3HO 4 Mr HIKOTUHY Ha rpam
cybctpaTy, Ginblie nepeBakHO LWOHAWMEHLIE MNpPMOMM3HO 5 Mr HIKOTMHY Ha rpam cybcTpaty y
nepepaxyHKy Ha Cyxy Bary.

lMepeBaXHO, rOMOreHi3oBaHWI TIOTIOHOBUI MaTepian MICTUTb NpUBIM3HO 50 Mr HIKOTMHY Ha rpam
cybcTpaTy y nepepaxyHKy Ha cyxy Bary. binblue nepeBaxHO, rOMOreHi3oBaHU TIOTIOHOBUI MaTepian
MIiCTUTb NPUBNM3HO 45 Mr HIKOTUMHY Ha rpam cybcTparty, binblie nepeBaxHo o npubnusHo 40 mr
HIKOTWHY Ha rpam cybcTpaTy, binble nepesaxHO A0 NpubNU3HO 35 Mr HIKOTUHY Ha rpam cybcTparty,
Oinbwe nepeBaxHo A0 npmbnuaHo 30 Mr HIKOTMHY Ha rpam cybcTpaTty, Oinblue nepeBaxHO A0
NpuBnM3HO 25 Mr HIKOTMHY Ha rpam cybcTpaty, binbwe nepeBaxHo 40 Npubnn3Ho 20 Mr HIKOTUHY Ha
rpam cybcTpaty y nepepaxyHky Ha Cyxy Bary.

Hanpuknag, romMoreHizoBaHui THOTIOHOBUIA MaTepian Moxe MiCTuTu Big npubnusHo 0,1 mr go
npnbnmaHo 50 Mr HikOTMHY Ha rpam cybcTtpaTy, abo Big mpubnusHo 0,5 mr go npmbnuaHo 45 mr
HIKOTMHY Ha rpam cybcTpaty, abo Big npmbnuaHo 1 Mr go npubnmaHo 40 Mr HIKOTMHY Ha rpam
cybctpaTty, abo Big nNpubnmaHo 2 mr oo npubnuaHo 35 Mr HiKOTMHY Ha rpam cybctpaTty, abo Big
npubnmaHo 5 mr go npubnuaHo 30 Mr HIKOTMHY Ha rpam cybcTpaty, abo Big npmbnuaHo 10 Mr go
nNpubnmaHo 25 Mr HIKOTMHY Ha rpam cybctpaTy, abo Big npubnusaHo 15 mr go npubnmaHo 20 mr
HIKOTMHY Ha rpam cybcTpaTy y nepepaxyHKy Ha Cyxy Bary. Y [Oeskux MNepeBadkHUX BapiaHTax
30iICHEHHS A4aHOr0 BUMHAxody, rOMOreHi3oBaHWi TIOTIOHOBUI martepian MiCTUTb Big npubnusHo 1 mr
00 nNpmbnmsHo 20 Mr HIKOTUHY Ha rpam cybGCeTpaTy y NnepepaxyHKy Ha Cyxy Bary.

3a3HayeHi neBHi Aiana3oHW BMICTY HIKOTUHY B TFOMOreHi3oBaHOMY TIOTIOHOBOMY MaTepiani
BKITIOYalOTb BCi POPMM HIKOTWHY, SIKi MOXYTb OYTW NPUCYTHIMU Yy FOMOreHi3oBaHOMY TIOTHOHOBOMY
mMaTepiani, B TOMY YMUCIli HIKOTWH, CNoYaTKy MPUCYTHIN Yy TIOTIOHOBOMY MaTepiarni, a TakoX HiKOTUWH,
AKMA Npy HeobXigHOCTI OKpemMo [oAalTb Yy FOMOreHi3oBaHWIiA TIOTIOHOBUI MaTepian, Hanpuknag, y
BUrNSAi COMi HIKOTUHY.

BMicT HIKOTMHY B rOMOreHi3oBaHOMY TIOTIOHOBOMY Martepiani moxe OyTv BUMIpAHMIA 3rigHO 3
rekcaHoBMM cnocobom, onucaHnmM y pekomeHgoBaHoMy Coresta cnocobi Ne 62 "BusHavyeHHs1 HIKOTUHY
B TIOTIOHI Ta TIOTIOHOBIW NPOAYKLIT 3@ AONOMOrot razoxpomaTorpacdivyHoro aHanisy" (ksiteHb 2020).

oMoreHi3oBaHU TIOTIOHOBUIA MaTepian nepeBaHO MICTUTb LWOHaWMeHLWwe npubnmsHo 55
BiJCOTKIB 3a Barolo pOCIIMHHOIO MaTtepiany, BKMYalyn BUCYLLEHUIN 3eNeHN TIOTIOHOBUIA MaTtepian,
onucaHun Buule, Oinblue NepeBaXkHO LWOHaMeHLWwe npubnm3Ho 60 BiOCOTKIB 3a Barok POCITMHHOTIO
mMaTepiany, Ta Oinblle nepeBaxHO LWOHavMeHwe npubnm3Ho 65 BiOCOTKIB 3a Barow POCIMHHOMO
MaTepiany y nepepaxyHky Ha cyxy Bary. [OMoreHisoBaHui TIOTIOHOBUI MaTepian nepeBaXXHO MICTUTb
He OinbLie npubnmsHo 95 BiQCOTKIB 3@ Barokd pOCNUHHOIO MaTepiany, Ginblie nepeBaxHO He GinbLue
npubnuaHo 90 BiACOTKIB 3a Barol POCMMHHOIO MaTepiany, Ta Oinblie nepeBaxHO He OGinblie
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npubnmaHo 85 BiACOTKIB 3a Baro POCNMHHOIO MaTepiany y nepepaxyHky Ha cyxy Bary. Hanpuknag,
roOMOreHi3oBaHMIM TIOTIOHOBUI MaTepian Moxe MicTUTK Big npnbnuaHo 55 BigcoTkiB 4o npubnnsHo 95
BiJCOTKIB 3a Barol poCnMHHOrO MaTepiany, abo Big npubnusHo 60 BigcoTkiB o npubnmaHo 90
BiJCOTKIB 3a Barow poOCnAMHHOrO MaTepiany, abo Big npnbnusHo 65 BigcoTkiB 4o npubnmsHo 85
BiJCOTKIB 3a Barol POCMWMHHOIO MaTepiany y nepepaxyHKy Ha cyxy Bary. B ogHomy ocobnuBo
nepeBa)kHOMY BapiaHTi 30iACHEHHS!, TOMOreHi30BaHWUA TIOTIOHOBUIA MaTepian MiCcTUTb NpubnusHo 75
BiJCOTKIB 3a Baroto poCrMHHOIO MaTtepiany y nepepaxyHKy Ha cyxy Bary.

Y Oesikux nepeBaxHUX BapiaHTaXx 34iMCHEHHS, 3aranibHa BaroBa KiNbKiCTb POCAMHHOIO mMaTepiany
CTaHOBUTbL He BinbLue NpnbnuaHo 75 BiACOTKIB 3a Barok y nepepaxyHKy Ha Cyxy Bary.

TakvuMm YMHOM, POCNUHHMIA MaTepian 3MilyTb 3 0O4HMM abo Binblue IHLWXUMWU KOMMOHEeHTaMKU AN
OTPUMaHHA FOMOreHi30BaHOro TIOTHOHOBOrO Martepiany.

AK BU3HAYEHO BMLLE, TOMOreHi30BaHMIM TIOTIOHOBMI MaTtepian o4aTKOBO MICTUTb PEYOBUHY Ans
YTBOPEHHs aepo3onio. [1pn BuNnapoByBaHHi pedyoBnHa A58 YTBOPEHHS aepo30no 34aTHa NepeHoCUTm
B aepo30ib iHWI BMNApoBYBaHi CNOMyKW, Taki SK HIKOTUH i CMakoapoMaTU4Hi PEeYOBMHU, LLUO
BUAOINAIOTLCSA 3 TIOTIOHOBOrO roOMOreHi3oBaHOro MaTepiany npu HarpiBaHHi. Aepo3onisaLisd KOHKPEeTHOT
CMOMYyKM rOMOreHi30BaHOro TIOTIOHOBOrO Marepiany BU3HAYaeTbCA He TifbKM TeMnepaTyporo KUMiHHS
uiei cnonyku. Ha KinbkiCTb CRNONyKW, WO BUAINAETLCS Y BUrNA4I aepo305to, MOXe BNNnBaTu isnyHa
dopma cybeTpaTy, a TakoxX iHLWI KOMMOHEHTHU, SiKi TakoX NpUCyYTHI y cybcTpaTi. CTabinbHIiCTb cnonykm
B 3aNeXHOCTi BiJ TemMnepaTypu Ta Yacy YTBOPEHHSI aepo30siio TakoxX OyayTb BNAMBATW Ha KiNbKIiCTb
CMOMyKu, sika NPUCYTHS B aepo30ni.

PeyoBuHM Onst yTBOPEHHS aepo30rto, NigXOoAsLi ANS BKITOYEHHS Y FOMOreHi30BaHUN THOTIOHOBUI
MaTepian, BigOMi 3 PiBHSA TEXHiKM Ta BKMOYalTb 6e3 obMmexeHHsi: BaraToaTOMHi CnMpTW, Taki siK
TpUeTUneHrnikonb, nponineHrnikons, 1,3-6ytangion i rniuepon; cknagHi edipyn 6HaratoaToMHMX
CNMPTIB, Taki 9K rriuepon MoHo-, Ai- abo TpuaueTar; i cknagHi anipatuyHi edipu MoHo-, an- abo
nonikapboHOBMX  KUCMOT, Taki 9K  AUMeTUngogekaHgioaTr | AvMeTunTeTpagekaHgioaT.
"oMoreHi3oBaHWUI TIOTIOHOBUI MaTepian MOXe MICTUTK Of4HY PEYOBUHY AN YTBOPEHHS aepo30to abo
KoMOiHaLito 3 oBOX abo binbLue peyoBUH ANsl YTBOPEHHST aepo30Jto.

Akwo cybcTpaT npusHavyeHW ONsS BUMKOPUCTAHHA Yy TEHepyl4voMy aepos3ofb BUpobi ans
€NEKTPUYHOI reHepy4voi aepo3oflb CUCTEMMW, LLO MaE HarpiBanbHU €nemMeHT, TO pPeYoBWHaA AOns
YTBOPEHHSI aepOo30S1t0 NEPEBAXHO NpeacTaBnsie coboto rmilepon.

KinbkicTb pe4yoBUHM O YTBOPEHHSA aepo30riio Moxe OyTuM aganToBaHa 3anexHo Big cknagy
rOMOreHi30BaHOro TIOTIOHOBOrO Marepiany, Hanpuknag, Big Tuny abo KinbKoCTi POCAWHHOMO
mMaTepiany, 3 METOl OAepXaHHS aepo30nto, WO Mae MOTPIOHI piBHI CMakoapoMaTUYHMX CMOMyK, 3
pocnuHHoro Mmatepiany. KinbKicTe peqyoBUHM [ONA  YTBOPEHHS aepo30niio TakoX Moxe 6yTtu
agjanTtoBaHa B 3anexHoCTi Big cnocoby, skMM nepeabadyaeTbCs HarpiBatM roMoreHisoBaHun
TIOTIOHOBUI MaTepian nig 4Yac BMKOPUCTAHHS Ta, 30KpeMa, B 3aNneXHOCTi Big TemnepaTypu, A0 AKOi
Oyade HarpiTum romoreHizoBaHui TIOTIOHOBUI Matepian nig 4Yac HarpiBaHHS reHepyr4oro aeposorb
BMpODY y Cnony4eHoOMYy reHepyro4oMy aepo30rib MPUCTPOI.

[(OMoreHizoBaHU TIOTIOHOBUI MaTepian MnepeBaXXHO Mae BMICT PEYOBUHW M1 YTBOPEHHS
aepo3sonio Big npubnusHo 5 BigcoTkiB Ao NpubnunaHo 55 BiACOTKIB 32 Barok y nepepaxyHKy Ha Cyxy
Bary, Hanpuknag, Big npmbnumaHo 10 BigcoTkiB 4o NpubnusHo 45 BigcoTkiB 3a Barow y nepepaxyHKky Ha
cyxy Bary, abo Big npubnuaHo 15 BigcoTkiB 4o NpmbnuaHo 40 BiACOTKIB 3a Baro y nepepaxyHky Ha
Cyxy Bary.

BmicT peyoBMHM ONA yTBOPEHHA aepo30rnio MOXe CTaHOBWTU Big mpubnusHo 5 BigcoTkiB go
npmbnmaHo 30 BiACOTKIB 3a Barol y nepepaxyHKy Ha cyxy Bary. Hanpwuknag, y romoreHizoBaHux
TIOTIOHOBUX MaTtepianax 3rigHoO 3 AesKMMU NepeBaXXHMMU BapiaHTaMu 34iIMCHEHHS OaHOro BMHaxony,
BMICT PEYOBMHW AN YTBOPEHHS aepo30Mo NepeBaXHO CTaHOBWTb Big npubnusHo 5 BigcoTkiB Ao
npmnbnusHo 30 BigCcOTKIB 3a Baroto, OinbLue nepeBaxHO Big npubnuaHo 10 BigcoTkiB 4o NnpnbnusHo 25
BiCOTKIB 3a Baroto, binblLue nepeBaxHo Big nNpubnusHo 15 BigcoTkiB A0 npnbnusHo 20 BigcoTkiB 3a
Barow y nepepaxyHKy Ha cyxy Bary.

B skocTi anbTepHaTuBM BMICT pPEYOBMHU [Ns YTBOPEHHS aepo30f0 MOXe CTaHOBUTWU Bia
npubnuaHo 15 BigcoTkiB A0 Npubnm3Ho 55 BigCOTKIB 3a Barow y nepepaxyHKy Ha Cyxy Bary.
Hanpuknapg, y romoreHisaoBaHux TIOTIOHOBMX MaTtepianax 3rigHo 3 anbTepHaTUBHUMMU NepPeEBaKHUMU
BapiaHTaMu 3[4iNCHEHHSA JaHOro BMHaxody, BMICT PEYOBMHU ONS1 YTBOPEHHS aepo3onio nepeBaXHo
CTaHOBUTL Big npnbnuaHo 15 BigcoTkiB 4o NnpnbnusHo 55 BigcoTkiB 3a Baroto, GinbLue NepeBaxxHo Bij
npmnbnusHo 25 BigcoTkiB Ao NpnbnmnsHo 50 BiOCOTKIB 3a Baroto, Ginblue nepeBaxHo Big NnpnbnusHo 35
BiACOTKIB 00 45 BiACOTKIB 32 Barok y nepepaxyHky Ha cyxy Bary.

B iHWuX BapiaHTax 3AiNCHEHHSA, rOMOreHi3oBaHWM TIOTIOHOBUA MaTepian MoXe MaTu BMICT
PEYOBUHM A11S1 YTBOPEHHS aepo30nto Big npubnnaHo 1 BigcoTka Ao NpubnusHo 5 BiACOTKIB 3a Barow y
nepepaxyHKy Ha cyxy Bary. Hanpuknag, sKwo cyOcTpaT mnpu3HavyeHUn ans BUKOPUCTAHHA Y
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reHepyto4oMy aeposoni BUpobi, B SKOMY pe4vyoBUHA [ONs YTBOPEHHS aepo30riio YTPUMYETbCS B
pesepByapi, okpemMoMy Big cybcTpaTy, TO cybCcTpaT MOXe MaTu BMICT PEYOBUHU AN YTBOPEHHS
aepo3onto, OinbLuMIi 3a 1 BiACOTOK i MEHLWMIA NPpUBNN3HO 5 BiACOTKIB. Y TakMx BapiaHTax 34iNMCHEHHS,
pevyoBuHa AN YTBOPEHHS aepo30fi0 BUMNAPOBYETBLCA MPU HarpiBaHHi Ta MNOTIK pPevYoBUHW AN
YTBOPEHHS aepo30sito NPUBOAUTLCA B KOHTaKT i3 rOMOreHisoBaHMM TIOTIOHOBMM MaTepianom, Tak Lo
BiAOYyBa€ETbCA 3any4yeHHsi CMakoapoOMaTUYHUX PEYOBMH 3 FOMOrEHI30BaHOro THOTIOHOBOIrO MaTepiany B
aepos0/b.

PeyoBuHa p[na yTBOPEHHA aepos3onio MoXe AiATW 9K 3BOSIOXYBay Y [OMOreHisoBaHOMY
TIOTIOHOBOMY MaTepiani.

AK BM3HAYEHO BMLLE, FOMOreHi30BaHN TIOTOHOBMI MaTepian O4ATKOBO MICTUTb CMOMYYHUK Ans
3MiHM MEXaHIYHUX BacTMBOCTEN POCIMHHOIMO Martepiany, MpU4OMYy CMOMYYHUK BKMOYaOTb Y
rOMOreHi30BaHWi TIOTIOHOBUI MaTepian nig 4Yac BUIOTOBMEHHS, SK ONUCAHO Yy AaHOMY AOKYMEHTI.
BignoBigHi ek3oreHHi cnonydyHukM NoBWHHI ByTn Bigomi cpaxiBusam i BknovaloTb 6e3 obmexeHHs:
Kamefi, Hanpuknag Taki, ik ryapoBa kamedb, KCaHTaHOBa Kamenb, apasiliCbka Kamedb Ta Kameb
PPKKOBOrO AepeBa; LUEMtonosHi  CNonyyHWKW, Hanpuknag Taki, $K rigpokcunponinuentonosa,
kapbokcumeTtunuentonosa (CMC), rigpokcieTunuentonosa, MeTUNUenionosa W  eTUuUentonosa;
nonicaxapugu, Hanpuknag, Taki K Kpoxmarni, opraHidHi KMCNoTW, Taki SK anbriHoBa KuUcroTa, cofi
OCHOB, CMOJSTY4EHMX 3 OpraHiYHMMK KUCroTamu, Taki SK anbriHaT HaTpilo, arap i NeKTUHKW; N iX
KoMOiHaLii. [NepeBaXHO, CMONYYHUK MICTUTL ryapoBYy kameb.

lMepeBaxHO, CMONYYHWK MPUCYTHIN B KiNbkOCTI Big npubnmnsHo 1 BigcoTka Ao npmbnusHo 10
BiJCOTKIB 3a Barot, NepeBaXkHO B KiNbKOCTi Big Npubnn3Ho 2 BigcoTkiB o NpnbnunsHo 9 BigcoTkiB 3a
Baroto, binbLue nepesBaxHO B KiNbKOCTI Big Npubnm3Ho 3 BiACOTKIB 3a Barot A0 8 BiACOTKIB 3a Barowo y
nepepaxyHKy Ha Cyxy Bary.

Y pesknx BapiaHTax 34iINMCHEHHS, FTOMOreHi3oBaHW TIOTIOHOBUI MaTepian nepeBaxHo MICTUTb Big
npnbnusHo 1 BigcoTka Ao npubnuaHo 10 BiACOTKIB 3a Barok CNofy4vHMKa y NepepaxyHKy Ha Cyxy Bary,
npyvyoMy CMoNy4YHMK Hanbinblue nepeBaXHO npeacTaBnsie cobow ryapoBy kamedb. Hanpuknag, y
reHepyr4mMx aepos3onb Bupobax 3rigHO 3 MepliMM NepeBakHUM BapiaHTOM 34iNCHEHHS [aHOoro
BMHaxXo4y, FOMOreHi3oBaHWUI TIOTIOHOBUIA MaTepian nepeBaXHO MICTUTb Big NpubnmaHo 1 BigcoTka Ao
npmbnmaHo 10 BiACOTKIB 3a Barok CMOMyYyHUKa y NepepaxyHKy Ha Cyxy Bary, nNpu4oMy CMOSYYHUK
Hanbinblue nepeBaxHO NpeacTaBnsie coboK ryapoBy kamenp.

Y gesikmx BapiaHTax 34iMCHEHHS, FOMOreHi30BaHWi TIOTIOHOBMIA MaTtepian nepeBaXHO MICTUTb Big
nNpmbnmaHo 2 BiacoTkiB Ao npmbnmaHo 10 BIACOTKIB 3a Barol CMNOMyYHUKA Y NepepaxyHKy Ha Cyxy
Bary, NpuU4oMy CMOfyYHUK Hambinblle nepeBaxHO MpPeAcTaBnsie cobok MpocTui edip Lentonosu.
Hanpuknag, y reHepytloumnx aeposonb Bupobax 3rigHo 3 APYrUM nepeBakHUM BapiaHTOM 34INCHEHHS,
rOMOr€eHi30BaHW THOTIOHOBUI MaTepian nepeBaxHO MICTUTb Big NpnbnunsHo 2 BigcoTkiB 40 NpubnnsHo
10 BIiOCOTKIB 3a Barok CMOMy4YyHMKA y MepepaxyHKy Ha Cyxy Bary, NpuyoMy Crofy4YHUK NepeBaKHO
npeactaense cobow npoctun edip uentonosm. OcobnmMBo MNepeBaxHO, CMNONYYHUK MpeacTaBnse
coboto kapbokcumeTunuentonody (CMC).

Ha pogartok, romoreHisoBaHuin TOTIOHOBUIA MaTepian 3a 6yab-akMM BapiaHTOM 34iINCHEHHS] MOXe
npyM HeobxigHOCTI [O04ATKOBO MICTUTW  OoAdaTtKoBy LUentono3dy. Hanpuknag, romoreHisoBaHum
TIOTIOHOBUIA MaTepian MoXxe MICTUTK Big NpMbnnaHo 5 BigcoTkiB 3a Baroto Ao npnbnusHo 50 BigcoTkie
3a Barow 4o4aTKoBOI Lentosiosn.

TepmiH "gogaTkoBa Lenonosa”, Wo BUKOPUCTOBYETLCS Y AaHOMY AOKYMEHTI, OXONoe Byab-akuin
LLerlono3HUn maTtepian, BKMIOYEHUIA Y FOMOreHi3oBaHMW TIOTIOHOBWA Martepian M oTpuMaHwui He 3
TIOTIOHOBOrO Martepiany, 3abe3ne4eHoro y roMoreHisaoBaHoMy TIOTIOHOBOMY MaTepiani. Takum YnHOM,
AO0OaTKOBY LENtoody BKMYaTb Y TOMOreHi3oBaHUW TIOTIOHOBUA MaTepian Ha JoaaTtok o
TIOTIOHOBOrO MaTepiany B SKOCTI J)Keperna Lentonosun, ke € oOKpeMuM i BiapisHAETbCA Big Oyab-sikol
LLeriionosu, Wo cnovatky 3abesnevyeTbcs y TIOTIOHOBOMY Matepiani. [logaTkoBy LEntonosy 3assuyan
OTPUMYIOTb 3 POCNUHK, BIAMIHHOI Bif TIOTIOHOBOro MmaTepiany. lNepeBaxHo, gogaTkoBa Lientorosa
NPUCYTHA Yy BUrNsAi iHEPTHOrO LENono3Horo matepiany, kil € iHepTHUM i3 OpraHoNenTUYHOT TOYKN
30pY i, OTXKe, He ICTOTHO BNNUBAE Ha OpraHONenTUYHI XapakTePUCTUKM aepo30nio, L0 reHepyeTbca 3
roMOreHi3oBaHoro TIOTIOHOBOro Martepiany. Hanpuknag, [ogatkoBa Lenionosa nepeBaxHo
npegcTaensie coboto matepian 6e3 cmaky Ta 3anaxy.

JopaTkoBa Lientono3a MoXe ckragatucs 3 Lentofio3Horo MaTepiany ogHoro tuny, abo BoHa Moxe
npeactaBnsatTyn cobor KombiHauilo Lentono3HMx MaTepianiB pisHUX TuNiB, ski 3abe3neyvyloTb pisHi
BNACTMBOCTI, SK BinbLUe AOKNaAHO ONMMCaHO HUXKYE.

BBaxaeTbcq, WO AogaTkoBa UEenno3a, BKIYEeHa Yy rOMOreHi3oBaHUW THOTIOHOBUA Matepian
3rigHO 3 AaHMM BMHAxXo4oM, 3abeanevye OOAATKOBY CTPYKTYPY Ta 3MILUHEHHS Onsi 3B'A3yBaHHSA Ta
NiATPUMKW  POCAMHHOIO  MaTepiany Ta pPeyYoBUHU AN YTBOPEHHA aepo30nio  BCepeauHi
rOMOreHi30BaHOro TIOTHOHOBOIO MaTtepiany.

13



10

15

20

25

30

35

40

45

50

55

60

UA 130682 C2

Byno BuABneHO, L0 BKMIOYEHHA A0OATKOBOI LEnono3m € 0cobnmMBo KOPUCHUM Y FOMOreHi30BaHNX
TIOTIOHOBMX MaTepianax, B SKMX CMOMAYyYHUK MICTUTb MPOCTUIA edhip Lenonosun, sik ON1MCcCaHo BULLE.
Byno BusBNeHo, wo kombGiHauis 3 npocToro edipy Uenono3nM Ta A0AAaTKOBOrO LEeNoo3HOro
MaTepiany npuv AOeskux MNeBHMX PIBHAX i B MeXax MNeBHMX ChiBBIAHOLLEHb, 3a3Ha4YeHUX HuxK4Ye,
3abesnevye nepesary, sika nonsirae B OTPMMaHHi FOMOreHi30BaHOro THOTIOHOBOIO Marepiany, Wo mMae
noninweHi MiLHICTb NPW pPO3TAryBaHHi M OQHOPIOHICTb.

lMepeBaxHo, BiAHOLWEHHA AOOATKOBOroO LEMNo3HOro Marepiany 4o npoctoro edipy Lenonosun y
roMoreHisaoBaHoOMy THOTIOHOBOMY MaTepiasi CTaHOBUTb LLIOHaNMEHLLE 2.

lMepeBaxHO [JopaTkoBa Lenonos3a MICTUTh  LEMNO3HWA  MOPOLUOK. TepMiH  "LentonosHui
NOPOLLIOK" BUKOPUCTaHWUM Y AaHOMY OOKYMEHTI AN NO3HAYEHHS OYULLIEHOrO LIenono3Horo martepiany
y BUMMSAi NOPOLLKY, OTPMMaHOro 3 LENIONIO3HUX BOSOKOH. [lepeBakHO, LUEenono3HUn NOPOLLOK
YTBOPEHWA YacTMHKaMKU i3 CcepefHiM pOo3MIpOM  YaCTUHOK MeHwe npubnm3Ho 100  MiKpoH.
LlentonosHnii nopoLwwok Moxe 6yTu NpUCYTHIM Y BUrNAAI MiKpoKpucTanivyHoi uentonosu. Nigxogawmmn
LEeNoNo3HUn  MOPOLLIOK  ANS  BUKOPUCTAHHA Yy OaHOMy BMHaxodi AOCTYNHWA Yy  BUrMSAi
MikpokpucTaniyHoi uentonosun tuny SK-105 abo SK-101 abo uentonosHoro nopotwky tuny M-60 Big
komnaHii Gumix International Inc., Heto-Ixepci.

MepeBaXxHO, KiNbKIiCTb LENoNo3HOro NOpOoLUKY BignoBigae WoHaMeHLwe npubnunsHo 5 BigcoTkam
3a Barok roMOreHi3oBaHoOro TIOTHOHOBOrO mMartepiany, binblie nepeBaXxHO LoHaMeHLwwe npubnunsHo 6
BiJCOTKaM 3a Barol rOMOreHi30BaHOro TIOTHOHOBOrO Marepiany, Ginblie NepeBaXkHO LOHANMeEHLE
NpubnM3HO 7 BiACOTKam 3a Barokt roMOreHi3oBaHOro THOTIOHOBOIoO Martepiany, Ta Oinblie nepeBaxxHo
LWoHanveHwe npubnm3Ho 8 BigCOTKaM 3a Barokd rOMOreHi30BaHOro TIOTIOHOBOrO Marepiany y
nepepaxyHKy Ha Cyxy Bary.

KinekicTb LENNo3HOro NOpoLLKy Moxe B6yTu agantoBaHa OO PiBHS, WO NEpeEBMULLYE 3a3HAYEHUN
MiHIManbHUA piBEHb, 3aneXHO Bi4 BaroBOi KifbKOCTi iHWWX KOMMOHEHTIB Yy FOMOreHi30BaHOMY
TIOTIOHOBOMY MaTtepiani Ta, 30Kpema, 3anexHO Bid BaroBOl KifbKOCTi POCMAMHHOrO marepiany. Y
AesKNX BapiaHTax 34iMCHEHHS LESHoN03HNA MOPOLLOK MOXE 3aMilllaTh YacTKy POCIMHHOIO mMaTepiany
B FOMOr€EHi30BaHOMY THOTIOHOBOMY Matepiani 6e3 iCTOTHOro BNAMBY Ha XapakTEePUCTMKU aepo30Iito,
LLIO reHepyeTbCS.

MepeBaXxHO, KINbKICTb LESoNo3HOro NopoLUKY Bignosigae He Ginblue Hixk NpubnunaHo 45 BigcoTkam
3a Barol roMOreHi3oBaHOro THOTIOHOBOrO MaTepiany, nepeBaXHO He Oinbwe Hix npubnusHo 40
BijCOTKaM 3a Barol roMoreHisoBaHoro TIOTIOHOBOrO MaTepiany y nepepaxyHKy Ha cyxy Bary.

Y peskux BapiaHTax 34iMCHEHHS, Hanpuknag, y BapiaHTax 34iNCHEHHS, sKi MalTb MOPIBHAHO
BUCOKMN piBEHb POCMAWHHOrO Martepiany B TFOMOreHi30BaHOMY THOTIOHOBOMY MaTepiani, KifbKicTb
LLerIoNO3HOMro MOpOLLKY MOXe OyTW MOPIBHAHO HM3bKOK. Y TakMxX BapiaHTax 34iMCHEHHS, KiMNbKiCTb
LLeNtoNo3HOro MOPOLLKY MOXe CTaHOBUTWM Big npubnu3Ho 5 BigcoTkiB 3a Baroio Ao npubnusHo 15
BiJCOTKIB 3a Barow rOMOreHi30BaHOro TIOTHOHOBOro maTtepiany, abo Big npubnusHo 6 BioCOTKIB 3a
Barolo 40 npubnuaHo 12 BiACOTKIB 3a Barok rOMOrEeHi30BaHOro TIOTHOHOBOro Marepiany, abo Big
npubnuaHo 7 BiACOTKIB 3a Baroo Ao nNpubnmaHo 11 BigcoTKiB 3a Barokd roMoreHisoBaHoro THTIOHOBOTO
mMaTepiany, abo Big npubnusHo 8 BigcoTkiB 3a Barow Ao npubnusHo 10 BigcoOTKiB 3a Barotw
roMOreHi3aoBaHoOro TIOTIOHOBOMO MaTepiany y nepepaxyHKy Ha Cyxy Bary.

B iHWnx BapiaHTax 34iMCHEHHs, Hanpuknag, Yy BapiaHTax 34INCHEHHs, Lo MakTb MOPIBHSAHO
HU3bKUA piBEHb rEHepyr4oro aeposoflb POCNUHHOIO Martepiany B roMoreHisoBaHoMy THOTIOHOBOMY
MaTepiani, KinbKICTb LEeMNtono3HOro MopoLUKy Moxe OyTh NOpiBHAHO BWMCOKOK. Y Takux BapiaHTax
30JiMCHEHHS, KiNMbKICTb LeNN0O3HOIo NOPOLLKY MOXEe CTaHOBMTY Big npnbnu3aHo 15 BigcoTkiB 3a Barow
00 npubnunaHo 45 BiACOTKIB 3@ Barokd roMoreHizaoBaHOro THTIOHOBOro maTepiany, abo Big npubrmMsHo
20 BigcoTkiB 3a Barow do npubnusHo 40 BIACOTKIB 3a Barol rOMOrEHi30BaHOro THOTIOHOBOIO
maTepiany, abo Big npubnu3Ho 25 BigcoTkiB 3a Barow o npubnusHo 35 BiACOTKIB 3a Barot
rOMOreHi30BaHOro TIOTIOHOBOIO MaTepiany y nepepaxyHKy Ha Cyxy Bary.

MepeBaxHO, AKLWIO rOMOreHi3oBaHU TIOTIOHOBUA MaTepian MICTUTb NPOCTUIN edhip Lentnosu Ta
Leriono3HUN NOPOLLOK, TO BIOAHOLLEHHS 3a Barok LEerno3HOro MopoLLKky [0 NpocToro eqipy
Lenono3m B roMOreHiaoBaHoMy THOTIOHOBOMY MaTepiani CTaHOBWTb LLOHaWMeHwWwe npubnusHo 1,5,
TOGTO KiNbKICTb LIEMONO3HOro NMOPOLLKY LoHaMeHLWwe B 1,5 pasun Ginblue KinbKoCTi NpocToro egipy
uentonosun. binblwe nepeBaxHO, BIOHOLIEHHSA 3a Barok LErno3HOro MnopoLuKky A0 NpocToro edipy
Lentono3m y romMoreHisoBaHomy THOTIOHOBOMY MaTepiani CTaHOBUTb LLOHalMeHLwe npubnunsHo 1,6,
OinbLue nepeBaxHoO LLOHaMMeHLWe npmbnmsHo 1,8.

B akocti anbTepHaTuBM abo Ha JOOaToOK A0 LEentoIo3HOro NMOPOLLKY, AOAAaTKOBA Lerino3a Moxe
MICTUTUK LIeNONo3Hi BOSIOKHA. TepMiH "UentonosHi BONOKHa" BUKOPUCTAHUA Y AaHOMY OOKYMEHTI Ans
NMo3Ha4YeHHs1 BONTIOKOH, OTpMMaHnX Ge3nocepenHbo 3 martepianiB POCIMHHOINO MOXOMKEHHSA, MPUYOMY
KOXXHE BOJIOKHO Ma€ [OBXMHY, sika 3HA4yHO Ginblua 3a Moro WwupuHy. LientonosHi BonokHa nepeBaxHo
MaloTb [OOBXMHY BOJIOKOH LWoHanmeHwe 400 MikpoH. LlentonosHi BOSMOKHA, SKi NigxoAasTb Ans

14



10

15

20

25

30

35

40

45

50

55

60

UA 130682 C2

BUKOPUCTaHHA Y AaHOMY BMHaxofi, BKMOYalOTb, Hanpuknag, BONOKHa AepeBHOi nynbnu. [xepeno
LLeniono3HUX BOMOKOH, AKe NiAXoAuTb ANs BUKOPUCTAHHA Yy AaHOMY BMHAXOAi, AOCTYNHe y BUrnagi
npoaykty "ECF Bleached Hardwood Kraft Pulp" (6ineHa eTtunxnopdopmiatoM KpadT-Lentonosa 3
TBEpPOUX COPTiB AepeBa) Bid koMnaHii Storaenso, LLseuis.

LlentonosHi BOSIOKHA MOXYTb, B SKOCTi nepeBarn, QLiIATU 9K MexaHiyHe 3MilHEeHHs Yy
rOMOreHi30BaHOMY TIOTIOHOBOMY MaTepiani, WO YTBOPIOE TEHEpPy4YMn aeposofnb cybcTpat
reHepytuMx aepos3osfib BMpoOLIB 3rigHO 3 [AaHMM  BuHaxodom. LlenonosHi BOMokHa 3aatHi
noKpaLlyBaTu 3B'A3yBaHHA POCIIMHHOIO MaTtepiany B romMoreHisoBaHoMy THOTIOHOBOMY Marepiani Ta
3abesnevyBaTy NOKpaLLEHHS MILHOCTI NPW pO3TAryBaHHi, 30Kpema, Y NOedHaHHi 3i Cnony4YHUKOM Yy
BUrNS4i NpoCToro eqipy Lentonosu.

MepeBaxHo, KiNbKIiCTb LIENOMO3HMX BOJIOKOH BiAMNOBiga€ WoHanMeHwe npubnmnsHo 3 BigcoTkam 3a
Barow romMoreHi3oBaHoOro THOTHOHOBOrO MaTepiany y nepepaxyHKy Ha cyxy Bary, bGinblue nepeBaxHO
LoHanmeHwe npubnusHo 4 BigcoTkam 3a Barold roMOreHi30BaHOro THOTIOHOBOro MaTtepiany, binbLie
nepeBaXxxHO LLOHaMMeHLWe npubnuM3Ho 5 BiACOTKaM 3a Barol rOMOreHi30BaHOro THOTIOHOBOTO
MaTepiany, Ta bGinblLue nepeBaXxHO LLOHaNMeHLLE NpMOM3HO 6 BiACOTKaM 3a Barok roMoreHizaoBaHoOro
TIOTIOHOBOIO Matepiany y nepepaxyHky Ha Cyxy Bary.

MepeBaxHO, KiNbKICTb LIEMONO3HMX BOJTOKOH BignoBigae He Oinblue Hix npubnusHo 12 BigcoTkam
3a Barol roMOreHi3oBaHOro THOTIOHOBOro Marepiany, Ginblie nepeBaXHO LOHAWMEHLIe Npubnu3Ho
11 BigcoTkam 3a Barok romMoreHi3aoBaHoOro THOTIOHOBOIO Matepiany, Oifnblle NepeBaXXHO LOHANMEHLLEe
npnbnusHo 10 BigcoTkam 3a Barok rOMOreHi30BaHOro THOTIOHOBOro MaTepiany, Oinblie nepeBaxHO
LWoHanveHwe npubnm3Ho 8 BigCOTKaM 3a Barokd rOMOreHi30BaHOro TIOTIOHOBOrO Marepiany y
nepepaxyHKy Ha Cyxy Bary.

Hanpuknag, roMoreHisoBaHun THOTIOHOBUI MaTepian MoXe MICTUTU Big npubnmaHo 3 BiACOTKIB 3a
Barow [0 12 BiACOTKIB 3a Baroto LIEM03HMX BOJTOKOH, abo Big npmbnmsHo 4 BiACOTKIB 3a Barow 4o
npmbnmaHo 11 BiACOTKIB 3a Barok LEntoro3HNX BOMOKOH, abo Big NpmbnmnaHo 5 BiACOTKIB 3a Barow o
npmnbnuaHo 10 BiACOTKIB 3a Baroto LIEMOM03HMX BOMOKOH, abo Big Npubnn3Ho 6 BiACOTKIB 3a Barok Ao
nNpmbnmaHo 8 BiACOTKIB 3a Barok LeNtono3HUX BOMOKOH Y NepepaxyHKy Ha Cyxy Bary.

lMepeBaxHO, SKLWO FOMOreHi30BaHMi TIOTIOHOBUI MaTepian MICTUTb NPOCTMIA edip Lentonosn ta
LLertono3Hi BOMOKHa, TO BiQHOLIEHHS 3a Baroko LIenono3HUX BOSIOKOH 0 MPOCTOro eqipy Lenionosn y
roMoreHi3aoBaHoMy THOTHOHOBOMY MaTepiari CTaHOBUTL LLIOHaMMeHLe npubnuaHo 0,5, To6TO KinbKicTb
LLertono3HOro MopoLLKY CTaHOBWUTL LWOHaMMeHLIe MOMOBUHY KiNbKOCTI npocToro edipy Lentonosu.
Binblie nepeBakHO, BiAHOLLEHHS 3a Barok LIENIOIO3HUX BOJIOKOH A0 MPOCTOro eqipy Lentonosu y
rOMOreHi3oBaHOMYy THOTIOHOBOMY MaTepiani CTaHOBWUTb LOHaWMeHwe npubnusHo 0,75, Ginble
nepeBaxHo LWoHavMeHLwe npnbnusHo 1.

Y nepeBaxHUX BapiaHTax 34iMCHEHHdA, AoJaTKoBa LENonosa MICTUTb LIESTONO3HUA MOPOLLUOK i
LLerTiono3Hi BOMOKHa. Y Takux BapiaHTax 3AiMCHEHHS, BiAHOLWLEHHsS 3@ Barolo Lentoro3HOro rnopoLuKy
00 LErono3HUX BOMOKOH NEPEBAXHO CTAHOBUTH LLOHaMMeHLWwe npubnuaHo 1,5, Ginblie nepeBaxHoO
LLoHaMeHLWwe nNpnbnuaHo 1,75, Ginblue nepeBa)HO LWOHANMeHLLE NPUBNN3HO 2.

MepeBaxHO, KinMbKiCTb [OAATKOBOI Lientonosun, 3abe3neyeHoi y roMoreHisoBaHomMy THOTHOHOBOMY
mMaTtepiani, agantoBaHa TakuM YMHOM, LLO 3arasibHa KifbKiCTb A04AaTKOBOI LEenno3n Ta pOCANHHOMO
MaTepiany Bignosigae He Oinblwe HiX 75 BigcoTkam 3a Barok FOMOreHi30BaHOro THOTHOHOBOTO
maTepiany. OTxe, NnepeBaxHo, LWOHaNMeHLe, NpubnmaHo 25 BiACOTKIB 3a Barod roMoreHizoBaHoro
TIOTIOHOBOrO Marepiany 3abesnedyeHi iHWMMN KOMMOHEeHTaMu, BKIYaymn npoctui edip Lentonosm
Ta pPeYOBUHY AMs1 YTBOPEHHSA aepo30Sio.

Y reHepylounx aeposorb BMpobax 3rigHO 3 APYrMM MepeBaxHWM BapiaHTOM 3AiMCHEHHSA AaHOoro
BMHaxo4y, rOMOreHi30BaHUIM TIOTIOHOBUI MaTepian nepeBaXKHO MICTUTb Big NpubnusHo 2 BiACOTKIB A0
npmbnmaHo 10 BigCOTKIB 3a Baro NPocToro eqipy Lentonosu Ta Big npnbnusHo 5 BigcoTkiB 3a Barot
0o npubnmsHo 50 BiACOTKIB 3a Barow [[OLATKOBOI LEMONO3M Yy NepepaxyHKy Ha Cyxy Bary.
lMepeBaxHoO, BiAHOLIEHHS 0OOATKOBOI LIEeNtono3n A0 NpocToro edipy Lenonosn MoXe CTaHOBUTU
LLlOHaMeHLLe 2.

Ha pogmatok A0 BULLIEONMCAHMX KOMMOHEHTIB, FOMOFEHI30BaHMM TIOTIOHOBUI Matepian npu
HeoOXigHOCTI MOXXe [O4AaTKOBO MICTUTM oguH abo GinbLue ninigie 4nsa cnpusHHA andy3iiHoT 3g4aTHOCTI
NeTKMX KOMMOHEHTIB (Hanpuknag, pevyoBUH ANsl YTBOPEHHS aepo30io Ta HIKOTUHY), NpudoMy ninigm
BKMOYalOTb FOMOreHi30BaHUM POCMAMHHUI MaTtepian nig Yac BUrOTOBMEHHS, KK ONUCaHO Yy AaHOMY
AokyMeHTi. Jlinign, gki nigxoasTb AfS BKAKYEHHS Y TOMOreHi3oBaHW TIOTIOHOBUIA Martepian,
BKMOYalOTb 63 0OMeXeHHs: Tpurniuepnan cepenHboro naHuiora, Macno kakao, nanbMoOBE Macro,
nanbMosiApOBE Macso, Macrnio MaHro, Macro 3 HaCiHHA MacnsiHOro Aepesa, CoeBe Macrno, 6aBOBHSIHE
Macno, KOKOCOBE Macrlo, raporeHisoBaHe KOKOCOBE MacIio, kKaHAeninbCbKUi BiCK, KapHaybCbKuiA BiCK,
LUerak, BiCK i3 COHSILLIHMKA, COHSLLHMKOBY Orito, pucoBi BUCiBKM Ta Revel A, 11 ix kombBiHaLii.

B akocTi anbTepHaTuBm abo 4oaaTkoBO, FOMOreHi30BaHUIM TIOTIOHOBUI MaTepian Moxe JoOaTKOBO
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MicTUTN Mogudikatop pH.

B akocTi anbTepHaTuBm abo 4oaaTkoBO, FOMOreHi30BaHUIM TIOTIOHOBUI MaTepian Moxe JoOaTKOBO
MICTUTW BOMOKHA AN 3MiHM MeXaHiYHWX BNacTMBOCTEW rOMOreHi30BaHOro THOTIOHOBOro MaTtepiany,
NPUYOMY BOJIOKHA BKIIOYAKOTb FOMOreHi30BaHW TIOTIOHOBUIWA MaTepian nig 4Yac BUrOTOBMEHHS, SK
OonucaHo y AaHoMy AOKyMeHTi. Ek3oreHHi BOnokHa, ki NigxoaaTb AN BKIHOYEHHSA Y TOMOreHi3oBaHUm
POCINUHHUI MaTepian, Bi4OMi 3 piBHA TEXHIKM Ta BKMOYalOTb BOSIOKHA, OTPUMaHi 3 MaTtepiany, LWo He €
TIOTIOHOM, a MaTepian, WO He € TIOTIOHOM, BKMoYae, ane 6e3 oOMEeXeHHS: Lentono3Hi BOMOKHA;
BOJSIOKHA [OEepeBMHM M'SKMX MOpig; BOMOKHA AEepeBVMHUM TBEPAUX NOpid; OKYTOBI BOMOKHA W iX
KombiHauii. Takox MOXyTb 6YTU [OAaHI €K30reHHi BONOKHa, OTpMMaHi 3 TIOTIOHY, Ta/abo ToTioH. byab-
AKi BONOKHA, AOAaHi y rOMOreHi30BaHWi TIOTIOHOBUWA MaTepian, He BBaXaloTbCA TakuMmu, LWO
YTBOPKOKOTb YacTMHY "pOCNMHHOrO Martepiany”, BudHauyeHoro Bue. [lepen BKMNIOYEHHAM Yy
rOMOreHi30BaHU TIOTIOHOBUI MaTtepian BONOKHa MOXYTb ByTyn obpobneHi nigxoaawmummn cnocobamm,
BiAOMMMW 3 pPIiBHA TEXHiKW, BKNOYawudn, ane 6e3 0OMEeXEeHHS: MexaHiYHe NepeTBOPEHHS Ha
BOMOKHMUCTY Macy; OYULLEHHH; XiMiYHE MepeTBOPEHHS Ha BOMOKHUCTY Macy; BiabinoBaHHS;
cynbcaTHe NepeTBOPEHHS Ha BOJIOKHUCTY Macy; Ta kombiHauii Bulle nepepaxoBaHMX. BomnokHo
3a3BMYan Mae JOBXMUHY, WO NepeBULLYE WOTO LNPUHY.

Migxoosuwi BoNoKHa 3a3BMyan MalTb 3HAYEHHS OOBXWHK, WO nepeBulytoTb 400 MiKpomeTpiB i
MeHLWi abo piBHi 4 MM, NnepeBaxHO B Mexax giana3oHy Big 0,7 Mm oo 4 mm. lNepeBaxHO, BOMOKHA
NMPUCYTHI B KifbKOCTi LOHaMeHLWe NpubnmnsHO 2 BIiACOTKM 3a Barok y nepepaxyHKy Ha cyxy Bary
cybcTpaTy. KinbKicTb BONIOKOH Y FOMOreHi3oBaHOMY TIOTIOHOBOMY MaTepiani MoXe 3anexartu Big Tuny
mMaTepiany Ta, 30Kpema, Bi4 crnocoby, WO BUKOPUCTOBYETLCA ANA OTPMMAHHS FOMOreHi30BaHOro
TIOTIOHOBOrO Martepiany. Y Aeskux BapiaHTax 34iNCHEHHS, BOMOKHA MOXyTb OyTuW MpuUCyTHIMKM B
KinbKocCTi Big NpubnM3HO 2 BiACOTKIB 3a Barow Ao npubnusHo 15 BigcoTkiB 3a Barow, Hanbinble
nepeBaxHo NpubnusHo 4 BiOCOTKM 3a Barow y nepepaxyHky Ha cyxy Bary cybctpaty. Hanpuknag,
AaHUA piBEHb BOJIOKOH MOXe OyTu NpUCYTHIM, KONMW rOMOreHi30BaHUW TIOTIOHOBWM MaTtepian mae
dopmMy nMTOro nucrta. B iHWNX BapiaHTax 34iACHEHHS!, BONTOKHA MOXYTb OYTU MPUCYTHIMU B KiNbKOCTI
LwoHamMmeHwe npubnuaHo 30 BigcoTkiB 3a Barot abo woHarmeHwe npubnusHo 40 BiocoTkiB 3a
Barol. Hanpwuknag, uen Oinblle BUCOKMIA piBEHb BOJSIOKOH Oyde 3 BUCOKOK MMOBIPHICTIO
3abe3neYeHnin, KO roMOreHi3oBaHU TIOTIOHOBUIA MaTepian NpeacTaBnsie co00K POCNUHHMIA nanip,
OTPMMaHui y nanepopobHOMy MPOLECI.

Y nepeBaxHWX BapiaHTax 34iINCHEHHSA 4aHOro BMHaxon4y, rOMOreHisoBaHuin TIOTIOHOBUIA MaTepian
MiCTUTb Big npubnusHo 5 BigcoTkiB 3a Barol Ao npubnusHo 30 BiACOTKIB 3a Barow peqyoBUHU AN
YTBOPEHHSI aepo30nio Ta Big npnbnusHo 1 BigcoTka 3a Baroto Ao npubnusHo 10 BigcoTkiB 3a Barowo
CMONYYHOro Yy nepepaxyHKy Ha Ccyxy Bary. Y Takux BapiaHTax 34iMCHEHHS, FOMOreHi3oBaHUN
TIOTIOHOBUA MaTepian NepeBaXXHO O04AaTKOBO MICTMTb Big MpuONM3HO 2 BIACOTKIB 3a Barow [0
npnbnusHo 15 BigcoTkiB 3a Baroto BOnokoH. OcobnmBo nepeBaXkHO, CMOMYyYHMK NpeacTaBnsie coboto
ryapoBy Kame[pb.

"oMoreHi3oBaHWIN TIOTIOHOBUI MaTepian nepeBakHO MPUCYTHIN y BUrMsAAi TBepaoi pevoBnHu abo
rento. MpoTe, y Oeskux BapiaHTax 3AiNCHEHHA rOMOreHi3oBaHWI TIOTHOHOBUI Martepian Moxe 0yTu
NPUCYTHIM Yy BUrNs4i TBEPAOI Pe4YOBUHN, sika He € renem. [epeBaxkHO, roMoreHi3oBaHMN THOTIOHOBUN
MaTepian NpUCYTHIN He y BUrnsai NniBKku.

"oMoreHi3oBaHWIN THOTIOHOBUI MaTepian Moxe OyTu 3abesneveHunit y Oyaob-sikomy npuaaTtHoOMy
BUrNsadi. Hanpuknag, romoreHizoBaHuin TIOTIOHOBMI MaTtepian mMoxe OyTn y Burnsagi ogHoro abo
Oinbwe nuctiB. TepmiH "MUCT", SKMN BUKOPUCTOBYETLCA Y OAHOMY AOKYMEHTI CTOCOBHO [AaHOro
BMHaxo4y, OMUCYE MITOCKUN E€MNEMEHT, Yy SKOMY LUMPMHA Ta AOBXMHA iCTOTHO MEepeBULLYIOTb NOro
TOBLLMHY.

B sakocTti anbTepHatvBu abo [04aTKOBO, FOMOrEHI30BaHWI THOTIOHOBUWA MaTepian Moxe OyTu
NPUCYTHIM y BUINSAI MHOXWHN neneT abo rpaHyn.

B skocTi anbTrepHaTMBM abo [0O4ATKOBO, FOMOTEHI30BaHWIA TIOTIOHOBWUIA Matepian Moxe 6yTu
NPUCYTHIM Yy BUIMSAI, AKWA 30aTHUIA 3anoBHIOBATU KapTpuaK abo BUTpaTHY YacTuHY KamnbsHy, abo
AKA MOXe OYTWM BUKOPUCTAHUM Yy KanbsHHOMY MpUCTPOi. [aHuin BMHaxXia BKIOYae KapTpuok abo
KanbAHHWIA NPUCTPIN, KA MICTUTb FOMOreHi30BaHMN TIOTIOHOBUI MaTepiarn.

B skocTi anbTepHaTMBM abo A04ATKOBO, FOMOreHi3oBaHWIA THOTIOHOBUIMA MaTepian Moxe OyTu
MPUCYTHIM Yy BUMMSAI MHOXWHM HUTOK, CMYXOK abo wmartouykiB. TepMiH "HuTKa", Skun
BUKOPUCTOBYETLCSA Y AAaHOMY OOKYMEHTI OMUCYE MOAOBXEHWI €NeMEHT martepiany, AOBXUHA AKOro
iCTOTHO nepeBuLLYye MOro LWUPWHY Ta TOBLUMHY. TepMiH "HWUTKa" cnif po3rnsagaty K OXONSoHYnii
CMY>KKW, LUMATOYKN Ta Oyab-AKMI iHLLWIA TOMOTEHI30BaHUN TOTIOHOBUIA MaTepian, WO Mae aHarnoriyHy
dopmMy. HWTKM TrOMOreHi3oBaHOro THOTHOHOBOIO MaTepiany MOXyTb OyTu oTpuMmaHi 3 nucta
rOMOreHi30BaHOro POCMIMHHOIO MaTepiany, Hanpuknag, 3a ONOMOrol po3pidaHHst abo noapibHeHHS
abo iHWuMK cnocobamu, Hanpuknag cnocobom ekcTpyaii.
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Y Aeskux BapiaHTax 34iNCHEHHSA HUTKM MOXYTb ByTW OTpuMaHi in situ (MpsAMo Ha Micui) BcepeauHi
rOMOreHi30BaHOro THOTIOHOBOrO Martepiany B pes3ynbTaTi poslwenneHHs abo po3TpickyBaHHS nucTa
rOMOreHi3oBaHOro TIOTIOHOBOro MaTtepiany nig 4Yac OTPMMaHHS TOMOreHi30BaHOro THOTIOHOBOMO
mMaTtepiany, Hanpuknag, B peaynbTtati roppyBaHHsA. HUTKM roMoreHisoBaHoro THOTIOHOBOro matepiany
BCEPEeaUNHi rOMOreHi3oBaHOro THOTIOHOBOro MaTepiany MoXyTb OYTM BigoKpeMneHi ogHa Big ogHoi. B
AKOCTi anbTepHaTMBM, KOXHa HWTKA TOMOreHi30BaHOro TIOTIOHOBOro MaTepiany BCepeauHi
rOMOrEHI30BaHOro TIOTHOHOBOIO Matepiany mMoxe OyTu LoHaMMeHLLEe YacTKOBO 3'e4HaHa 3 CyMiXKHOM
HUTKOK ab0 HUTKaMK B3AOBX AOBXMHW HUTOK. Hanpuknag, CyMikHi HUTKM MOXYTb OyTu 3'eaHaHi 3a
gonomorot ogHoro abo 6Ginblie BOMOKOH. Lle Moxe maTtu Micue, Hanpuknag, SKWOo HUTKM Bynu
OTpUMaHi B pe3ynbTaTi pPO3LLEnfieHHs NMcTa roOMOreHi3oBaHOro TIOTHOHOBOrO Marepiany nig 4ac
OTPUMaHHA rOMOreHi30BaHOro TIOTIOHOBOrO MaTtepiany, Kk ONUCcaHo BULLE.

MepeBakHO, rOMOreHi3oBaHWN TIOTIOHOBUIM Matepian NPUCYTHIN y Burnsai ogHoro abo bGinblie
NNCTIB rOMOreHi30BaHOro TIOTIOHOBOIO MaTtepiany. Y pisHUX BapiaHTax 34iiCHEHHS AaHOro BMHaxony,
3a3HadveHi oamH abo Binblue NMCTIB rOMOreHi30BaHOro TIOTIOHOBOIO MaTepiany MoXyTb 6yTn oTpuMmaHi
3a 0MNOMOrol0 NNUTTSA. Y pi3HMX BapiaHTax 34iMCHEHHS aHOro BUHaxody, 3a3HaveHi oanH abo Ginblie
NXCTIB  TOMOTEHI30BAaHOIO POCMMHHOIO Marepiany MOXyTb OyTu OTpumaHi 3a [OMOMOro
nanepopobHoro npouecy. KoxeH i3 3a3HayeHuMx ogHoro abo Ginblie NWCTIB, ONUCaHMX Y OaHOMY
OOKYMEHTi, MOXXe MaTu iHgmeigyanbHy ToBLMHY Big 100 mikpomeTpiB Ao 600 mikpomeTpiB, nepeBaxHO
Big 150 mikpomeTpiB go 300 mikpomeTpiB, Hanmbinblwe nepeBaxHo Big 200 mikpomeTpie oo 250
MiKpomeTpiB. IHOMBIAYyanbHa TOBLUWHA BIAHOCUTBLCSA 40 TOBLUMHM iHAMBIAYanbHOroO NNCTa, B TOM Yac siK
CyKynHa TOBLUMHA BiOHOCUTBLCS A0 3aranbHOi TOBLUWMHW BCiX NUCTIB, SKi YTBOPIOIOTb TEHEPYHOYMN
aeposonb cybcTpat. Hanpuknag, SKWO reHepywoumn aepos3onb cybcTpar yYTBOPEHWA 3 [BOX
iHOMBIAyanbHMX MNUCTIB, TO CYKyMHa TOBLUMHA npeacTaBnsie cob0 Cymy TOBLUMH OBOX 3a3HaYeHMX
iHOMBIAyanbHMX NUCTIB ab0 BUMIPSIHY TOBLUMHY OBOX NMCTIB, KOMKM Li ABA NUCTU NOKNaaeHi OguH Ha
O[HOr0 y reHepy4oMy aepo3sornb cybeTpari.

KoxeH i3 3a3HayeHnx opgHoro abo Ginblue NWCTiB, ONMMCaHUX y OAHOMY AOKYMEHTI, MOXe MaTu
iHOMBigyanbHUA rpamMa Big NpmbnmaHo 100 r/m2 go npubnusHo 300 r/m2, abo Big npubnunaHo 100 r/m?2
npu6nmsHo 200 r/m2.

KoxeH i3 3a3HayeHnx opgHoro abo GinblLie nWUCTiB, ONMCaHUX y OAHOMY OOKYMEHTi, MOXe MaTu
iHOMBiQyanbHY LWiNbHiCTL Big npubnuaHo 0,3 r/cm® go npubnusaHo 1,3 r/cm3, nepeBaxHoO Big
npu6nuaHo 0,7 r/cm® no 1,0 r/cms.

Y Tux BapiaHTax 34IMCHEHHS JAHOro BMHaxXo4y, B SIKMX FeHepylunii aeposonb cybeTpart MiCTUTb
0AMH abo Binblue NUCTIB rOMOreHi30BaHOro TIOTIOHOBOIO MaTepiany, i IMCTU NepeBaXHO MPUCYTHI Y
BUrNsai ogHoro abo Ginblue 3ibpaHux nucTiB. TepmiH "3ibpaHun”, sskMin BUKOPUCTOBYETLCS Y OAHOMY
OOKYMEHTi, BMKOPUCTOBYETLCA ANA OMWUCY fMCTa rOMOreHi3oBaHOro TIOTIOHOBOro Martepiany, SKUn
3rOPHYTUI, 3iIrHYTUA abo IHWNM YUHOM CTUCHYTUI abo 3BYXXEHUIM Yy HanpsiMKy, MO CyTi, MONepeyHoMy
LUUNIHOPWYHIN OCi 3arnywkn abo cTpwkHa. ETtan "3bupaHHs" nucta moxe 6yTM BMKOHaHM 3a
Aonomorot 6yab-sKkMX BignoBiaHMX 3acobiB, Ak 3a6e3nevytoTb HEOOXiAHWI NoONePEeYHUIA CTUCK NNCTA.

TepmiH "MOAOBXHIN", SKUA BUKOPUCTOBYETLCA Y AAHOMY AOKYMEHTI, BIQHOCUTBCHA OO HanpsiMKY,
LLIO BignoBigae rofoBHil NO34OBXHIM OCi reHepyr4oro aepo3osib BUPODY, sika NPOXOAUTb MK KiHLAMMN
reHepyr4oro aepo3onb BMpoby, po3TalloBaHUMW paHille 3a MOTOKOM i dani 3a noTtokom. [Mig vac
BMKOPUCTaHHS MOBITPSA BTANYETbLCA Yepe3 reHepyloymin aepo3osib BMPIO y NMO340BXHLOMY HarpsiMKy.
TepmiH "nonepeyHnin" BIQHOCUTLCA OO HaMPAMKY, SKUA MNEePneHOUKYNSpHUA A0 NO3A0BXHbLOI OCi.
TepmiH "OOBXWHA", AKMA BUKOPUCTOBYETLCA Y [AaHOMY [OKYMEHTI, BiHOCUTbCA [0 pPO3Mipy
KOMMOHEHTa Y MO3[0BXHLOMY HanpsAMKY, a TEpMiH "LUMpmnHa" BIGHOCUTBLCA A0 PO3MIpY KOMMOHEHTa Yy
nonepeyHomy Hanpsamky. Hanpuknag, y Bunagky 3arnywku abo CTPWKHA, WO Mae Kpyrnum
nornepeyHuit nepepis, MakcMMarbHa LWMpUHa Bignosigae giameTpy Kona.

TepmiH "3arnywka", SKMA BUKOPUCTOBYETLCA Y [aHOMY [JOKYMEHTi, O3Ha4ae B Uifnomy
UUNIHOPWYHWUIA eneMeHT i3 Mo CyTi BaratokyTHUM, KPYrnuM, oBanibHUM abo eninTU4HUM NonepeyHUM
nepepizom. TepMiH "CTpuKeHb", SKUN BUKOPUCTOBYETLCHA Y AaHOMY [OOKYMEHTI, BigHOCUTbCHA OO B
LinoMy UuUNiHOPWYHOrO enemMeHTa 3 Mo cyTi 6araTOKyTHUM MONEpPEeYHUM Nepepi3omM, NepeBakKHO 3
KpyrnvMm, oBarnbHUM abo eninTuyHuM nonepedHuM nepepizoM. CTpMXKeHb MOXe MaTu OOBXWUHY, sika
Oinbla 3a JOBXMHY 3arnyLlwky abo AOpIBHIOE . 3a3Buyan CTPMXKEHb Mae OOBXMHY, sika Binblia 3a
OOBXWUHY 3arnywwku. CTpmKeHb MoXe MICTUTU ofHYy abo Ginblue 3arnyLoK, NepeBaXXHO BUPIBHAHUX Y
NO340BXHbOMY HaNpPsMKY.

TepmiHun "paHiwe 3a noTokoM" i "Aani 3a NOTOKOM", SiKi BAKOPUCTOBYIOTBCH Y AAHOMY [OKYMEHTI,
OMUCYIOTb BIHOCHI MONMOXEHHS eNneMeHTiB abo YaCTUH eNneMeHTIB reHepPY4oro aepo3osb BUpoOOy Y
BiJHOLIEHHI 00 HanpsMmKy, B $SKOMY aepo3oflb NepeHoCUTbCs MNif Yac BUKOPUCTaHHA uYepes
reHepytoumii aeposonib Bupi6. PosTawoBaHui fJani 3a MNOTOKOM KiHEeUb LNsSXY MOTOKY MNOBITPSA
npeacTaBnsae coboto KiHeLb, Yepes sk aepo305b OCTaBISAETLCA KOPUCTYBady BUpoOy.
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BkasaHi ognH abo binbLie N1CTiB roMOreHisoBaHoOro TIOTIOHOBOIO MaTepiany MoXyTb 6yTu 3ibpaHi
nonepeyHo BIOHOCHO iX NO3O0BXHBLOI OCi M OTOYEHi OBropTKOK 3 YTBOPEHHAM OGe3nepepBHOro
CTpwxHs abo 3arnywku. besnepepBHUI CTpUKEHb MOXe OyTU pO3AiNEeHUA Ha MHOXWHY OKpemux
CTpwxHiB abo 3arnywok. O6ropTka Moxe 6yTK nanepoBolo 06ropTko abo HenanepoBo 06ropTKoH,
AK Oinblue OOKNagHO OMMCaHO HMKYE.

B skocTi anbTepHaTuBM 3a3HayeHi oauMH abo Oinblie NUCTIB rOMOreHi30BaHOro THOTHOHOBOTO
MaTepiany MoXxyTb OyTW po3pi3aHi Ha HUTKW, SIK 3a3HA4YeHO BuULLE. Y Takux BapiaHTax 34iNCHEHHS,
reHepyr4mn aepo3onb cybCcTpaT MICTUTb MHOXMHY HUTOK FOMOFEHI30BaHOro TIOTIOHOBOIO MaTepiany.
HuTkm moxyTb OyTWM BUKOpPUCTaHI Ons ofepXaHHsa 3arnywku. 3asBuyan LIMpUHA TakuUX HUTOK
CTaHOBUTb LW oOHarMeHwe npubnunsHo 0,2 mm abo woHanmeHwe npubnmsHo 0,5 mm. lNMepeBaxHo
LIMPUHA TakUX HUTOK CTaHOBWUTb He Oinblie HiX npubnu3Ho 5 mm, abo npubnmsHo 4 mm, abo
npuénunsHo 3 mm, abo npubnusHo 1,5 mm. Hanpuknag, wuMpvHa HUTOK MOXE CTaHOBUTM BIg
npu6nnsHo 0,25 mm o npnbnmsHo 5 mm, abo Big npnbnuaHo 0,25 mm go npubnusHo 3 mm, abo Big
npu6nnsHo 0,5 mm oo npudnunsHo 1,5 mm.

JoBxuHa HUTOK nepeBaxHo Oinbwe npubnuaHo 5 MM, Hanpuknag, BOHa CTaHOBUTb BiA
npubnuaHo 5 mm go npubnuaHo 20 mm, abo Big nNpubnmM3Ho 8 MM Ao npubnmsHo 15 mm, abo
nNpnbnmaHo 12 mm. MNMepeBaxHO, HUTKM MatoTb MO CYTi OAHAKOBY OAHA 3 OOHOK AOBXWUHY. [oBXMHa
HUTOK MOXeE BWM3HaA4YaTUCHA MPOLECOM BUFOTOBIEHHS, B SIKOMY CTPWXKEHb pO3pi3aloTb Ha bGinblue
KOPOTKI 3arnyLlkn, i OBXWHA HATOK BigNoBigae AOBXMHI 3arnywkn. HATKKM MOXYTb OYyTU KpUXKUMMU, LLO
MOXe NPU3BOAMTU 0 pO3pUBY, OCOGMMBO MiJ Yac NepeMilieHHs. Y Takux BUnagKax, AOBXUHA AeAKNX
HUTOK MOX€E BYTN MEHLLOI 3a JOBXUHY 3arfyLUuKu.

3a3HayeHa MHOXMHA HUTOK MepeBaXKHO MPOXOAATb MO CYTi Y NO3AO0BXHbOMY HanpsiMKy B3[40BX
OOBXMHM FEHEPYIOYOro aepo3onb cybcTpaTy, sika BUPIBHAHA 3 MO3A0BXHBLOK BIiCCHO. TakMMm YMHOM,
3a3HayeHa MHOXMWHa HUTOK NepeBaXkHO BUPIBHSHI NO CyTi napanensHO ogHa OOHIN.

KoxxHa HMTKa rOMOreHi3oBaHOro THOTHOHOBOrO MaTepiany nepeBaXHO Mae BiOHOLWEHHS mMacu [0
Nnowi noBepxHi LWoHanMeHwe npubnmsHo 0,02 Minirpama Ha kBagpaTHWA MinimeTp, Oinblie
nepeBaXkHO LoHaMmeHLe npubnmaHo 0,05 minirpama Ha kBagpaTHuiA MinimeTp. NepeBaxHo, KoXHa
HUTKA FOMOreHi30BaHOro THIOTIOHOBOrO MaTepiany Ma€ BiQHOWEHHA Macu [0 Mrowi MOBEepXHi He
Oinbwe npnbnusHo 0,2 minirpama Ha KBagpaTHUIA MiNIMETP, NepeBaxHO He Ginbwe npubnmnsHo 0,15
Minirpama Ha kBagpaTHUA MiniMeTp. BigHOWeHHS Macy oo NioLli NOBEPXHI 0OYMCMOETHCS LUMSIXOM
noAiny mMacu HUTKA roMOreHi3oBaHoro TIOTIOHOBOroO MaTepiany B MiflirpaMax Ha reoMeTpuyHy nnowly
NOBEPXHi HATKM rOMOreHi30BaHOro THOTIOHOBOrO MaTepiany B KBagpaTHUX MifnimeTpax.

BkasaHi oguH abo Oinblie nNUCTIB rOMOreHi3oBaHOro TIOTIOHOBOrO Martepiany MOXyTb O6yTu
TEeKCTypOBaHi 3a [JOMOMOrow rodpyBaHHSA, TUCHEHHA abo nepdopyBaHHA. 3a3HayeHi oguH abo
Oinblwe nucTiB MOXyTb OyTu TekcTypoBaHi nepen 36upaHHaM abo po3pisaHHAM Ha HUTKW.
MepeBaxHO, oamMH abo Ginblue NUCTIB FOMOreHi30BaHOro THOTHOHOBOro Matepiany rodpylTb nepeg
30MpaHHAM, Tak WO FOMOreHi30BaHU TIOTIOHOBUIM MaTepian Moxe OyTu npuCyTHIM y BUMAgi
rodopoBaHOro nucTa, nepeBaxHo y BUrNagi 3ibpaHoro rodgpoBaHoro nucra. TepmiH "rogpoBaHun
nncT", 9KMA BUKOPUCTOBYETLCA Y OAHOMY [OOKYMEHTi, O3Hayae mMUCT, WO Mae MHOXWHY MO CyTi
napanenbHux rpedeHis abo rodpis, 3a3Buyar BUPIBHAHMX 3 NO340BXHbLOI BIiCCIO BUPOOY.

B ogHOMy BapiaHTi 34iMICHEHHS, reHepylYnii aepo3onb cybcTpaT Moxe OyTu y BUrMsAi OaHiel
3arnyLwKn 3 roMOreHi3oBaHoro TIOTIOHOBOro Martepiany. B iHWunX BapiaHTax 34iMCHEHHS, reHepyyun
aeposonb cybcTpaT Moxe ByTu NpUCYTHIM y BUrnsAAi ABOX abo Ginblue 3arnyLoKk 3 roMOreHisaoBaHoro
TIOTIOHOBOrO MaTepiany, NpUYoMy 3arfyLlKku 3 FOMOreHi30BaHOro TIOTHOHOBOIO Marepiany MOXyTb
OyTV BUMKOHaHI 3 OHOrO i TOro X abo Pi3HNX rOMOreHi30BaHMX THOTIOHOBUX MaTepianis.

eHepylodi aepo3onb cybcTpaty 3rigHO 3 AaHMM BUHAXOOOM MOXYTb OyTU OTpMMaHi pisHMMUK
cnocobamu, BKMOYa4YM BUrOTOBMNEHHS Nanepy, NUTTS, BIOHOBNEHHS TICTONOAiIOHOT MacK, ekcTpysito
abo Oygb-AkMM HWWMA nigxogAawmn npouec. [lepeBaxHo, reHepywounin aeposonb cybcTpaT
npeacTaBnsie cobo roMmoreHisoBaH1m TIOTIOHOBMI MaTepiarn.

MepeBaxHO, roMoreHizoBaHuin 4YebpeueBui MaTepian NPUCYTHIA y BUrMa4i "nuToro nucra”.
TepMiH "nUTUA NUCT" BUKOPUCTaAHWUIA Yy AaHOMY [OOKYMEHTI ONS MO3HAYeHHs NUCTOBOro BMPOOY,
BUrOTOBMNEHOro 3a AONOMOrOH MpoLecy NMUTTH, OCHOBAHOMO Ha NUTTSA Nynban, WO MICTUTb TIOTIOHOBI
YaCTUHKM Ta CMOMy4YHUK (Hanpwuknag, ryapoBa kamefb), Ha OMOPHY MOBEPXHIO, TaKy sIK KOHBEEpPHa
CTpivKka, CYLUIHHA Nynbnv Ta 3HIMaHHA BUCYLIEHOro nucTa 3 onopHol noBepxHi. MNpuknaa npouecy
nntTs abo cbopMyBaHHA nMCTa onucaHumi, Hanpuknag, B US-A-5,724,998 BiOHOCHO BWUIOTOBIEHHSI
NUTUX NUCTIB i3 TIOTIOHY. Y Npoueci NIUTTA NUCTA, POCIIMHHI MaTepiann y BUrnsai YaCTUHOK 3MILLYIOTh 3
PiAKMM KOMMOHEHTOM, 3a3BM4yan BOAOK, 3 YTBOPEHHSM Nynbnu. IHWi AoAaHi KOMMOHEHTU y nynbni
MO>XYTb BKIMOYATW BOSIOKHA, CMOMYYHMWK i PEYOBMHY ANS YTBOPEHHS aepo3ornto. PocnuHHI matepianu y
BUIMA4I YaCTMHOK MOXYTb arfioMepyBaTucs Y NPUCYTHOCTI CNONy4HMKa. 34iNCHIOITL NUTTA NyNbAx Ha
OMOPHY MOBEPXHIO Ta CYLUIHHSA 3 YTBOPEHHSAM MNCTa rOMOreHi30BaHOro TIOTIOHOBOIO Marepiany.
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Y [pesdkux nepeBaKHUX BapiaHTax 3A4iACHEHHS, FTOMOreHi3oBaHWA TIOTIOHOBMI MaTepian, Lo
BUKOPUCTOBYETLCA Yy BMpobax 3rigHO 3 AaHMM BUHAxXO4OM, OAEPXYHTb 3a [OMNOMOrol NuTTS.
['lOMoreHizoBaHM TIOTIOHOBUW Martepian, BUroTOBMEHWW 3a AOMOMOrol npouecy NuTTSa 3a3Buyan
MICTUTb arfioMepoBaHNn POCAIMHHUI MaTepian y BUrNA4i YaCTUHOK.

Y npoueci NUTTA nnUCTa, OCKINbKM NO CyTi BCA PO34MHHA (hpakuis yTPUMYETbCS B POCIIMHHOMY
MaTepiani, 3abesnedyeTbCa nepeBara, ska nonsrae |y 30epexeHHi  Binbloi  YacTUHM
CMakoapoMaTUYHUX peyvoBuH. Ha goaaTok, BUKNIOYaTLCA EHEProEMHI eTany BUroTOBMEHHS nanepy.

B ogHomMy nepeBaxHOMY BapiaHTi 34IMCHEHHS OaHOro BWHaxody, QANd  OTpPMMaHHSA
rOMOreHi30BaHOro THOTIOHOBOrO Marepiany OTPUMMYKOTb CyMill, WO MICTUTb POCAMHHMI MaTtepian y
BUMMA4I YaCTUHOK, BOAY, CMOSMYYHUK i PEYOBMHY A58 YTBOPEHHSA aepos3onto. OTpumyloTb NNUCT i3
3a3Ha4veHoi Cymili, Ta NoTiM Len NUCT cywatb. [lepeBaxHo, 3a3HayeHa cymiw npeacTaBnsae coboro
BOAHY cymiw. TepmiH "cyxa Bara", KM BUKOPUCTOBYETHCH Y AAHOMY AOKYMEHTI, BiQHOCUTLCHA A0
BiJHOLIEHHA Barn KOHKPETHONO0 HEBOAHOIO KOMMOHEHTa A0 CYMUM 3HayeHb Barn BCiX HEBOOHMWX
KOMMOHEHTIB CyMilli, BupaxeHoMy y BigcoTkax. Cknag BOAHWX CyMmillen moxe OyTu BkasaHum y
"BigcoTKax 3a cyxoto Barow". Lle BigHOCUTbCA OO BigHOLWIEHHSA Bar HEBOLHMX KOMMOHEHTIB OO Baru
BCi€l BO4HOI CyMillli, BUP@XXEHOro y BiACOTKaXx.

Cymiw Moxe npeacTtaBnsatv coboto nynbny. TepmiH "nynbna”, Sk1ii BUKOPUCTOBYETLCS Y AAHOMY
OOKYMEHTi, 03Ha4Yae roMoreHisaoBaHy BOAHY CYMiLL i3 MOPIBHAHO HU3bKOK Cyxoto Baroto. lynbna, gka
BVMKOPUCTOBYETBCS NPW BUKOHaHHI CNOCODY 3a faHWM LOKYMEHTOM, NEPEBAXHO MOXE MaTtu Cyxy Bary
Big 5 BigcoTkiB go 60 BiacoTkiB.

B sakocTti anbTepHaTuBM, CyMmill MOXe npeacTaBnsatTm coboto TicTonoaibHy macy. TepmiH
"TictonogibHa maca", AKkuA BMKOPUCTOBYETbCA Y OAHOMYy AOKYMEHTI, O3Hayae BOAHY Cymiw i3
MOPIBHAHO BWCOKOK CyXOK Barot. TicTonodibHa Maca, sika BUKOPUCTOBYETbLCH MPU BUKOHAHHI
cnocoby 3a JaHUM [OKYMEHTOM, MEPEBaXHO MOXe MaTu Cyxy Bary LoHanmeHwe 60 BigcoTkis,
OinbLue nepeBaxHo LWoHarmMeHwe 70 BiACOTKIB.

Mynbnu, wo matwTb cyxy Bary 6inbwe 30 BigcoTkiB, i TicTonogibHi mMacn MOXyTb OyTu
nepeBaXHUMU y OESIKUX BapiaHTax 34iCHEHHSI faHoro cnocoby.

ETan 3miwyBaHHS POCNMHHOrO MaTtepiany y BUMMsSA4i YacTUHOK, BOAW W iHLWIKMX HEOBOOB'I3KOBMX
KOMMOHEHTIB MOXe BMKOHYBATMCh 3a 4OMOMOrot byab-akux nigxogswmx 3acobis. Y Bunaaky cymiwlen
3 HM3bKOK B'A3KICTIO, TOOTO AesKknx nynbh, MepeBaXHo, WoO 3MillyBaHHS BMKOHYBanocsl 3
BMKOPUCTaHHSM 3MillyBaya 3 BMCOKOK eHeprieto abo 3milyBada 3 BMCOKMM 3ycunnsiMm 3cyBy. [pu
TakoMy 3MillyBaHHi BiAOyBa€eTbCA PyMHYBaHHA Ta PiBHOMIpHUI po3nogin pisHux a3 cymiwi. Ons
cymilien 3 GinblUe BUCOKOK B'A3KICTIO, TOBTO AesKkunx TiCTONOAIGHMX Mac, MOXe BUKOPUCTOBYBAaTUCSA
npouec 3amilyBaHHs ANs PIBHOMIPHOro po3noiny pisHnx das cymilui.

Cnocobu 3rigHO 3 AaHUM BUHaxO4OM MOXYTb AOAATKOBO BKMKOYATU e€Tan BNnuBy Bibpauieo Ha
CyMill Ans po3noginy pisHUX KOMMOHeHTIB. Bnnus Bibpauieto Ha cymiw, To6TO, Hanpuknag, BhnvB
Bibpauieto Ha €eMHiCTb abo npomikHuM OyHkep, Yy SKOMY 3HaxXoAWTbCA TOMOreHi3oBaHa CyMmill,
3abe3neyvyeTbCa MOXIMBICTb CMPUSHHS FOMOreHi3auii Cymilli, 30Kpema, KONu Cymill npeactaBnsie
co0O00 CyMilll 3 HA3LKOI B'SA3KICTIO, TOOTO y BUNaAKy Aeskux nynbn. Moxe 3HagobuTncs meHLwe vacy
3MillyBaHHA ONA romoreHisadii cymiwi A0 UiNbOBOro 3HaYeHHs, ONTUManbLHOro Ans nUTTS, AKWO
pa3oM 3i 3MiLlyBaHHSIM TaKOX 34iMCHIOETLCS BMMMB Bibpauieto.

Akwo cymiw npepctaensie coboro Nynbny, TO NOSIOTHO FOMOrEHI30BaHOroO THOTIOHOBOrO Martepiany
nepeBaXXHO OTPMMYIOTb 3@ JOMOMOrO0 MPOLEeCy NUTTS, WO BKHOYaE B cebe NUTTA Nynbnu Ha ONopHY
NMOBEPXHIO, Taky sk KOHBeepHa cTpidka. Cnocié oTpumMaHHA roMOreHi30BaHOro poCnMHHOrO mMartepiany
BKItovae B cebe eTan CyLliHHA 3a3Ha4eHOro NUTOro MOSfioTHa 3 YTBOPEHHSAM nucTa. Jlute nonoTHo
Moxe OyTu miggaHe CyLWiHHIO npy KiMHaATHIM TemnepaTtypi abo npu TemnepaTypi HaBKOSULLIHBOIO
cepepoBuLLa LoHanMeHwWwe npubnuaHo 60 rpagycie 3a Llenbciem, Ginblie nepeBaxHoO LWOHaNMeHLe
npubnuaHo 80 rpagyciB 3a Llenbciem npoTAroMm BignoBigHOro MpOMiXKy 4vacy. lNepeBaxHo, nuTe
MofnoTHO cylwaTtb MNpuM TemnepaTypi HaBKONMUWHLOIO cepefoBuwia He Oinbwe 200 rpagycie 3a
Llenbciem, nepeBaxHo He Oinbwe npubnuaHo 160 rpagyciB 3a Lenbciem. Hanpuknag, cyuliHHA
NATOro MorfoTHa MOXIMBE Npu TemnepaTypi Big npnbnusHo 60 rpagyciB 3a Lienbciem go npubnunsHo
200 rpagycie 3a Lienbciem, abo Big npubnusHo 80 rpagycie 3a Llenbciem go nputnuaHo 160 rpagycis
3a Llenbciem. MepeBaxHo, BMICT BOMOrY B NINCTI NiCNsi CyLWiHHA CTAHOBUTL Big NpubnmaHo 5 BiacoTkis
40 npubnusHo 15 BiCcoOTKIB y NepepaxyHKy Ha 3aranbHy Bary nucrta. licns cywwiHHs nuct moxe 6yTu
3HATUIM 3 OMOPHOI NOBEPXHi. JITNIA NNCT Mae TaKy MiLHICTb NPWU pO3TAryBaHHI, WO 3abe3nevyeTbes
MOXIMBICTb MOr0 MepPEeEMIlLEHHsT 3a JOMOMOrol MexXaHi4YHUX 3acobiB i HaMOTyBaHHSA Ha pynoH abo
PO3MOTYyBaHHS 3 HbOro 6e3 po3puBy 4m gedopmadii.

Akwo cymiw npepctaense coboto TicTtonogidbHy macy, To uda TictonogibHa maca moxe OyTu
nigoaHa ekcTpysii 3 yTBOPEHHAM fnncTa, HATOK abo CMYXOK nepef eTanoM CyLUiHHS eKCTpygoBaHol
cymiwi. lNepeBaxHo, TicTonogibHa maca Moxe OyTuM niggaHa ekcTpysii 3 YTBOPEHHSAM fuMcTa.
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EkcTpygooBaHa cymill moxe 6yTu nigaaHa CyLiHHIO Npu KiMHaTHIN Temnepatypi abo npu TemnepaTtypi
LoHarimeHLwe npnbnusHo 60 rpaaycis 3a Llensciem, BinbLue nepeBaxHo WoHarMeHLwe npnbnusHo 80
rpagyciB 3a Llenbciem npoTaroM nigxoasaworo NpoMiKKy 4acy. [lepeBakHO, eKCTpygoBaHy CyMill
cylwaTtb npu TemnepaTypi HaBKONMMLWIHBLOTO cepedoBuwa He Oinbwe 200 rpagyciB 3a Llenbciem,
Oinbwe nepeBaxHO He Oinbwe npubnusHo 160 rpagyciB 3a Llenbciem. Hanpuknag, cywiHHS
EeKCTPYAOBaHOI CyMilli MOXNMBE Npu TemnepaTypi Big npubnmsHo 60 rpagycie 3a Llenbciem go
npmnbnusHo 200 rpagycie 3a Llenbciem, abo Big npubnunsHo 80 rpagycie 3a Llenbciem oo npubnmsHo
160 rpagyciB 3a Llenbciem. lNepeBaxHO, BMICT BOMOrM B eKCTPYAOBaHi CyMili nicna CyLwWwiHHS
CTaHoOBUTbL Big Npubnn3Ho 5 BiACOTKIB 4O NpMBnn3HO 15 BiACOTKIB Yy nepepaxyHKy Ha 3ararnbHy Bary
nncta. [na nucta, oTpumMaHoro 3 TicTonoAibHoi Macu, NOTPIdbeH MEeHLWNn Yac CyLiHHA Ta/abo HWkYi
TeMnepaTypm CyLUiHHSA, 3aBASKM iCTOTHO MEHLUOMY BMICTY BOAW Y NOPIBHSIHHI 3 MOMTIOTHOM, OTPUMaHNM
i3 nynenu.

Micna cywiHHs nucTa cnocibé Moxe npu HeobXiAHOCTI BKMNOYaTU eTan HAHECEHHSI COMi HiIKOTUHY,
nepeBaXxHO, PA30M 3 PEYOBMHOK AMs YTBOPEHHSA aepo30rio, Ha NUCT, K onucaHo y po3kputti WO-A-
2015/082652.

Micna cywiHHs nucTa cnocobu 3rigHo 3 AaHWM BUHAXO40OM MOXYTb MpW HEOOXigHOCTI BKIHOYATH
eTan po3pi3aHHs NNUCTa Ha HUTKK, LUMATOYKM abo CMYXKM ONS OTPMMaHHSA reHepyr4oro aepososb
cybctpaTy, onucaHoro Buuie. HuTkM, wmMaTtoykm abo CMyXKM MOXyTb OyTu 3BedeHi pas3oM 3
BMKOPUCTaHHAM Migxoaswmx 3acobiB Ans OTPMMaHHS CTPWDKHA reHEepyoYoro aeposornb cybcrpaTy. B
OTPVMMaHOMY CTPW>KHI FEHepyto4oro aepo3osib CybcTpaTty HUTKK, LUMATOYKM abo CMYXKM MOXYTb OyTuH
Nno CyTi BWPIBHSAHI, Hanpuknag, y NO3A0BXHbOMY HanpsMmKy CTpwkHS. B akocTi anbTepHatuem,
3a3HayveHi HUTKK, LUMaTOUKM abo CMYXKM MOXYTb 6yT BUNAAKOBUM YMHOM OPIEHTOBAHI Yy CTPWDKHI.

Cnocobu 3rigHO 3 gaHMM BMHAXOAOM MOXYTb MpU HeobXigHOCTI A04ATKOBO BKMOYaTW eTan
HaMOTYBaHHS NUCTa Ha PYNOH NiCAs eTany CyLUiHHS.

B sKOCTi anbTepHaTMBN roOMOreHi3oBaHMi TIOTIOHOBUI MaTepian 3a AaHnM BUHAXogoM Moxe OyTu
OTPMMaHun cnocoboM BUFOTOBMEHHA Manepy An8 OTPUMAHHS JIMCTIB FOMOreHi30BaHOr0 POCITMHHOTIO
MaTtepiany y Burngagi pocnvHHoro "nanepy”. PocnuHHMW nanip BigHOCUTBCA [0 BiAHOBNEHOro
POCIIMHHOMO NUCTa, OTPMMAHOro 3a JOMNOMOrol MpPoLEecy, B SKOMY POCIAMHHY CUPOBUHY eKCTparyloTb
3a JOMNOMOrO PO3YMHHMKA 3 OTPUMAHHAM EKCTPaKTy PO3YMHHUX POCIIMHHWUX CMOMYK i HEPO3YMHHOIO
3anuvLIKy BOMIOKHUCTOrO POCAIMHHOMO MaTepiany, Ta Len eKCTPakT NOBTOPHO 3MILLYOTb 3 HEPO3YUHHNUM
3anuuwkoM. EkcTpakt mMoxe OyTM npu HeobxigHOCTI MiggaHUi KOHUEHTpyBaHHO abo [OoaaTKoBin
0bpobLi nepea NOBTOPHUM 3MilLyBaHHAM 3 HEPO3YMHHMM 3anULLIKOM. HEpPO3UYMHHUIN 3amnuMLLIOK MOXe
OyTn nNpu HeoBXiAHOCTI OuYMLEHMN Ta 3MillaHuin 3 A0OATKOBMMMW POCIMHHUMUW BOJIOKHaMW nepen
NMOBTOPHUM 3MillyBaHHAM 3 eKCTpakTom. [lpu BMKOHaHHI Ccnocoly 3rigHO 3 AaHUM BMHAxXo4oM,
pocnuHHa cupoBuMHa Oyde MICTUTWU TIOTIOHOBI YacCTUHKM, Npu HeobxigHocTi Oyde y noegHaHHi 3
TIOTIOHOBUMY YaCTUHKaMMU.

Binblwe KoHkpeTHO, cnocibé OTpMMaHHA POCMMHHOrO manepy BkMyae B cebe neplumn etan, Ha
AKOMY 3MillyI0OTb POCIUHHWIA MaTepian i Booy 3 YTBOPEHHSAM po3BedeHOi cycneHsii. Po3segeHa
CYCMEH3i MICTUTb B OCHOBHOMY PpO3fineHi LentonosHi BorokHa. CycneHsis mae Oinblue HU3bKY
B'AI3KICTb Ta OinblUe BWCOKMI BMICT BOAM, HiX Mynbna, sika OTPUMYETbCHA y Mnpoueci bopmyBaHHS.
3asHayeHuin Neplinin eTan MOXe BKIHOYATU 3aMOYyBaHHSA, Npu HEOOXigHOCTI - y NPUCYTHOCTI nyry,
Hanpuknag, rigpokcuay HaTpito, Ta, Npu HeobXigHOCTI, BNNMB Tenna.

Cnoci6 pogaTtkoBo Bkntovae B cebe apyrni etan, Ha SKOMy cenapyroTb CYCMNeEH3it0 Ha HEPO3YMHHY
YaCTUHY, WO MICTUTb HEPO3YMHHUW 3amnuLOoK Yy BUrMsAi BONOKHUCTOrO POCIIMHHOrO MaTepiany, Ta
pigkuii abo BOOHMIN €KCTPakT, WO MICTUTb PO3YMHHI POCAMHHI crnonyku. Boga, wo sanuwwunacs y
HEPO3YMHHOMY 3anuLLKy Y BUINSAi BONMOKHUCTOrO POCNMHHOIO MaTepiany, mMoxe 6yt 3nuta 4epes
CiTKy, LLO Ji€ 5K CMTO, TaK Lo 3abe3neyvyeTbCs MOXMAMBICTb YKNagaHHS MonoTHa 3 AOBINbHUM YMHOM
nepenneTeHnx BOMOKOH. Bogoa moxe OyTv gogaTkoBO BuaaneHa 3 LbOro MOMOTHA 3a paxyHoK
CTMCHEHHS Banvkamu, iHogi 3a JOMOMOro BCMOKTYBaHHS abo BakyyMmy.

MMicna BupaneHHs BOAHOI YacTUHM Ta BOAW, 3 HEPO3UYMHHOrO 3anuuiky OPMYKOTb JIUCT.
[MepeBaxHO hopMYOTb 3aranom NOCKUA OAHOPIOHUIA NUCT i3 POCANHHUX BOSTOKOH.

MepeBaxHO, cnoci6 [oOaTKOBO BKMOYAE €TanuM  KOHLEHTPYBAHHS  EKCTPaKTy PO3YMHHUX
POCIMHHUX CMOMYK, SKi 6yny BuganeHi 3 nucTa, Ta 4O4aBaHHS KOHLEHTPOBAHOrO EKCTPaKTy B JIUCT i3
HEPO3UYMHHOrO 3anuLlKy Yy BUrMSAi BONOKHUCTOrO POCNWHHOrO maTepiany Ans opMyBaHHSA nucTa
rOMOreHi30BaHOro POCNMHHOIO MaTepiany. B akocTi anbTepHaTnBm abo 40AATKOBO, Y JIMCT MOXe ByTn
AOAaHa pO34MHHA POCIIMHHA peyoBMHA abo KOHLUEHTPOBaHa POCIMHHA PeYOBMHA 3 iHLIOro Mpouecy.
EkcTpakT abo KOHLEHTPOBaHMIN €KCTPaKT MOXYTb OyTM OTpMMaHIi 3 iHWOro pi3HOBUAY POCIMHM TOrO X
BuAy abo 3 pOCMVH iHLWIMX BUAIB.

Llen npouec, sk onucaHo B US-A-3,860,012, BukopuctoByBaBCs 3 TIOTIOHOM ANS BUIOTOBIEHHS
BMpPOBIB i3 BiAHOBNEHOrO TIOTIOHY, TAKOX BiJOMUX AK TIOTHOHOBMI nanip.
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Y [pesdkux nepeBadkHUX BapiaHTax 34iMCHEHHS, FOMOreHi3oBaHWA TIOTIOHOBUW MaTtepian, LWo
BMKOPUCTOBYETbCA Yy Bupobax 3rigHO 3 [aHUM  BUMHAXOAOM, OAEPXYTb 3a [OMNOMOro
nanepopobHOro npouecy, sik BU3HAYEHO BuLLEe. Y Takux BapiaHTax 34iMCHEHHS, FOMOreHi3oBaHWi
TIOTIOHOBUI MaTepian NPUCYTHIN y BUrNAAi TIOTIOHOBOrO nanepy.

["lomMoreHizoBaHU TIOTIOHOBWUIA MaTepian, oTpYMaHUin 3a 4ONOMOro Takoro npolecy, HasveawTb
TIOTIOHOBUM nanepoMm. [OMOreHisoBaHWin TIOTIOHOBMW MaTepian, BWUroTOBMEHWW 3a [A0MoMOror
nanepopobHoro npouecy, Moxe OyTVM po3ni3HaHWW 3a MPUCYTHICTIO MHOXWHW BOSOKOH 3a BCiM
MaTepianoM, BUOUMWUX HEO30POEHMM OKOM abo B OMTMYHMI MiKpockon, ocobnmBo Konv nanip
3MOYeHUn BoAow. Ha BigMiHy Big LbOro, roMOreHi3oBaHuin TIOTIOHOBUI MaTtepian, BUrOTOBEHUA 3a
OOMOMOroK Mpouecy NUTTS, MICTUTb MEHLLE BOJIOKOH, HiK namip i Mae TeHAeHuilo 0o posnagy 3
YTBOPEHHSIM MyNbnu NPy HAMOYYBaHHI.

IHWi BigoMi npouecu, ki MOXyTb ByTN BUKOPUCTaHI A1 OTPUMAHHSA rOMOTreHi30BaHUX TIOTHOHOBUX
MaTepianis, NpeacTaBnsloTbL COOO Npouecu BiAHOBMNEHHS TicTonodibHol Mmacy, WO BigHOCATBCS A0
TMNY, SKU onucaHuni, Hanpuknag, B US-A-3,894,544; i npouecn ekcTpysil, WO BiAHOCATLCA 40 TOro
TNy, SKUA onncaHuni, Hanpuknag, y GB-A-983,928. 3a3suyan 3Ha4YeHHs! LWifbHOCTI FOMOreHi3oBaHuX
TIOTIOHOBMX MaTepianis, BUrOTOBIIEHMX 3a 4OMNOMOrO MpoLueciB eKCTpysil Ta nNpoueciB BigHOBMEHHS
TicTOnoAibHOT Macu, Bule 3a 3HAYEeHHs! LUINbHOCTI FOMOreHi3oBaHMX THIOTIOHOBMX MaTepianis,
BUrOTOBNEHNX 3a JOMOMOrO NpoueciB NUTTS.

lMepeBaxHO, reHepyUnin aepo3ofib CybCTpaT reHepyluYux aepos3osib BUpobiB 3rigHO 3 gaHWM
BMHAX04OM MICTUTb LWOHaWMeHwe npubnmsaHo 200 Mr roMoreHi3oBaHoOro THOTHOHOBOro MaTepiany,
Oinblie nepeBaxHO LWOHanMeHwe npubnusHo 220 Mr roMoreHi3oBaHOro TIOTIOHOBOrO Martepiany,
BinblUe nepeBaxHoO LWoHanmeHLwe NpnbnusHo 250 Mr roMoreHi3oBaHOro TIOTIHOHOBOTO MaTepiany.

eHepyovi aepos3onb BMPOOU 3rigHO 3 AaHMM BMHAxXo4OM MICTATb CTPWXKEHb, WO MICTUTb
rOMOreHi30BaHMI TIOTIOHOBMIW MaTepian B ofHii abo Ginblwe 3arnywkax. CTpMKeHb reHepytyoro
aepo3sonb cybcTpaTy MOXe MaTu OOBXMHY Big npubnusHo 5 mm go npubnusHo 120 mm. Hanpuknag,
CTPWKEHb MOXE MEepPEBaKHO MaTW OOBXWHY Big npubnmsHo 10 Mm go npubnusHo 45 mm, Ginblie
nepesaxHo Big npubnuaHo 10 mm go 15 MM, Hanbinblle nepeBaxHO MpubnmMsHo 12 mm. B
anbTepHaTMBHUX BapiaHTax 34iINCHEHHS, CTPWXKEHb NEPEBAXXHO Ma€ OOBXWHY Big nNpubnmsHo 30 Mm
Ao npubnumsHo 45 mm, abo Big npubnmaHo 33 MM A0 NpubnM3HO 41 MM. AKLO CTPMXKEHb YTBOPEHUN
OfHI€I0 3arnyLKo 3 rOMOreHi30BaHOro TIOTHOHOBOrO Martepiany, TO U 3arfiywka Mae Taky X
OOBXWHY, LU0 | CTPUXEHb.

CTpwxeHb reHepyto4oro aepo3orb cybcTpaTy MOXe MaTu 30BHILLHIN giaMmeTp Big npubnmsHo 5 mm
Ao npubnusHo 10 MM, 3anexHo Big X UINbOBOro npusHaveHHs. Hanpuknag, y gesdkux BapiaHTax
30iICHEHHS CTPMXXEHb MOXE MaTu 30BHILWHIN giameTp Big npnbnusHo 5,5 mm 4o npmbnumaHo 8 mm, abo
Big NpmbnnsHo 6,5 mm o npubnuaHo 8 mMm. "3OBHILLHIN giameTp" CTPUXKHA reHepyt4voro aepososb
cybcTpaTy Bignosigae giameTpy CTPMXKHS, BKNOYao4um 6yab-aki obropTku.

CTpmxeHb reHepyr4yoro aepososib CyoCcTpaTy reHepytuMx aeposoflb BUPOOIB 3rigHO 3 AaHUM
BMHAXOOOM MEPEBAXHO OTOYEHUIN OfHieto abo Ginblie obropTkamu B3[OBX LLIOHAWMMEHLUE YacTUHU
noro JoBxuHW. 3a3HadeHi ogHa abo binblue ob6ropTok MOXyTb BKMto4aTu B cebe nanepoBy obropTky
Ta/abo HenanepoBy o6roptky. MNManepoBi 06ropTku, AKi MNiAXOASATb AN BUKOPUCTAHHSA Y KOHKPETHUX
BapiaHTax 34iNCHEHHS OaHOro BMHaxoAy, BiJOMi 3 PiBHSI TEXHIKM Ta BKM4YalTb, 6€3 0OMeXeHHS,
curapeTHUn nanip pisHMx Buaie i diuenu dinbTpa. Henaneposi obropTku, ski nigxogsaTb Ans
BUKOPUCTaHHA Y KOHKPETHUX BapiaHTax 3AIMCHEeHHs [aHOoro BMHaxony, BiAOMi 3 PiBHA TeXHikM Ta
BKITIOYal0Th, 6€3 0OMEXEHHS, NMMCTU FTOMOTrEHi30BaHUX TIOTIOHOBUX MaTepianis.

Y KOHKpPEeTHMUX BapiaHTax 34iNCHEHHA [aHOro BWHAxXo4y, reHepywuMi aepos3onb cybeTpar
OTOYEHUN B3OO0BX LIOHAWMEHLLEe YaCTUHU MOro AOBXWHW JIMCTOBUM TEMMonpoBigHMM MaTtepianom,
Hanpuknag MeTaneBol OMbrow, Takow £K anoMiHieBa ¢onbra abo MeTanizoBaHui nanip.
MeTtaneBa c¢onbra abo meTanisoBaHwi nanip CnyxaTb MeTi LUBMAKOro MPOBEAEHHSI Tenna 4depes
reHepyro4min aeposonb cybctpat. Ha gogartok, MetaneBa conbra abo metanizoBaHvi nanip MoxyTb
CNYyXnNTK Ansa 3anobiraHHs 3ananeHHIo reHepy4voro aepo3onb cyocTpaTy Y BUNaaKy, SKLWO CroXuBay
cnpobye 1oro nignanutu. Kpim TOro, nig 4ac BUMKOpPUCTaHHSA MeTaneBa donbra abo meTtanizoBaHui
nanip 3gaTHi 3anobiraT MNPOHMKHEHHIO HEMPUEMHUX 3anaxiB, sKi CTBOPIOKTbLCS NPU HarpiBaHHi
30BHILIHLOT OBropTkK, B aep030Jib, LLIO reHepYeTLCS 3 reHepy4yoro aepo3onb cybctpaTy. Hanpuknag,
Lue MOXxe CTaHOBMTWU Npobnemy y BUMNaZKy FeHepytuux aepos3orib BUPODIB, O MakTb reHepyr4ui
aepo3ornb cybCcTpar, WO HarpiBaeTbCA 30BHI N Yac BUKOPUCTaHHS 3 METOI0 reHepyBaHHS aepo307io.
B skocti anbtepHatuBn abo [oOaTKOBO, MeTariszoBaHa obGroptka MOXe BUMKOPUCTOBYBATUCA ANst
CMPUSIHHA BUSBMEHHIO abo po3ni3HaBaHHIO FEeHepyK4yoro aepo3oflb BMpOOY npu MOro BCTaBui Y
reHepy4Min aepo3osb NPUCTPIN Nig Yac BUKOpUCTaHHA. MeTaneBa ¢onbra abo meTtanizoBaHun nanip
MOXYTb MICTUTU YaCTUHKM MeTany, Hanpukniag, YacTUHKK 3arisa.

3asHayeHi ogHa abo Oinbwe o06ropTok, WO OTOYYTb TFEHEpPy4YMn aepos3osb cybceTpar,
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nepeBaxXHO MatoTb 3aranbHy TOBLUMHY Bif NnpubnumsHo 0,1 mm go npubnusHo 0,9 mm.

BHyTpilHIN giamMeTp CTPWXHSA reHepyr4doro aeposonb cybcTpaTy CTaHOBWUTb MEPEBaXHO Bif
npubnusHo 3 MM 4o nNpnbnusHo 9,5 mm, Ginblle nepeBaxHo Big NpMbnnsHo 4 MM oo NpubnusHo 7,5
MM, BinbLue nepeBaXxHO Big NPUOMM3HO 5 MM 40 NpubnM3Ho 7,5 mM. "BHYTPIiWHINA giameTp" Bignosigae
AiameTpy CTPWXKHS reHepyldoro aeposonb cybcTtpaTy 0e3 BKMOYEHHS TOBLUUHWM OBropToKk, ane €
TakuM, L0 BUMIPIOETLCS 3@ HasiBHOCTi 0BropTok Ha CBOEMY MicLi.

leHepytoyi aeposonb BMpoOM 3rigHO 3 JaHMM BMHAXOOOM TakoX BKMNyawTb B cebe, 6es
0OMEXEHHS, KapTpupk abo BUTpaTHY YacTUHy ANS KanbsHy.

eHepytovi aepo3onb BUpobWU 3rigHO 3 AaHMM BUHAXOAOM MOXYTb NpU HEOBXiAHOCTI MiCTUTK
LLIOHaNMeHLe OAHY NOPOXHUCTY TPYOKy, fka posTalloBaHa Aani 3a NOTOKOM BiAHOCHO FEHepYrY4oro
aeposonb cybctpaty y 6esnocepefHii 6nu3bkocTi A0 Hboro. OgHa 3 oyHKUIN 3a3Ha4vYeHoi Tpyoku
nondrae y po3MillleHHi reHepylyoro aepo3onb cybcTpaTy nobnuay AanbHLOrO KiHUS FeHepyluyoro
aepo3onb BMPOOY TakMM 4YMHOM, LWO6 3abe3neyunT MOXMMBICTb MOro BBEOEHHA B KOHTaKT i3
HarpiBanbHUM enemeHToM. Tpybka i€ TakMMm 4MHOM, L0 BOHa 3anobirae 3MilleHHI0 reHepytyoro
aepo3orb cybcTpaTy B340BX FEeHepy4oro aepo3onb BUpOOy B HAMPSAMKY iHWMX pO3TalloBaHUX Aani
3a MOTOKOM efieMeHTIB MpW BCTaBLi HarpiBanbHOro eremMeHTa y reHepyluuii aeposonb cybcTpar.
Tpybka Takox Aie B SAKOCTi po3ainbHOro enieMeHTa Ans Big4dineHHs po3TalloBaHMX Aani 3a MOTOKOM
eremMeHTIB Bif reHepylo4oro aeposofib cybctpaTty. Tpybka moxe OyTu BurotoBneHa 3 Oyab-KOro
MaTepiany, Takoro sk aueTunuentonosa, nonimep, kapToH abo nanip.

"eHepytoui aepo3onb BUpOOK 3rigHO 3 AaHMM BUHAXo4oM, NMpu HeobXigHOCTI, MICTATb oauH abo
Oinbwe 3 po3ginbHuka abo enemeHTa ANA OXONOMKEHHS aepo3onto, siki po3TawloBaHi dani 3a
NMOTOKOM BiAHOCHO FEHEepyl4yoro aeposonb cybcTpaty, Ta Adani 3a NOTOKOM BifHOCHO MOPOXHUCTOI
Tpybkn y BesnocepegHin 6nm3abkocTi 4o Hei. [1pn BMKOPUCTaHHI aepo30fb, YTBOPEHUN NETIYMMU
cnonykamu, Lo BUAINSATLCA 3 reHEpPYY0oro aepo3onb CyoeTpaTy, nepes BOMXaHHAM KOPUCTYBadYeMm
npoXoauTb Yepe3 efnemMeHT ONs OXOSIOMKEHHA aepo30rio W OXONOMKYETbCA HUMM. binblue Hu3bka
TemnepaTypa 3abe3nevye MOXIMBICTb KOHAEHCALii NapiB 3 YTBOPEHHAM aepo3onto. Po3ainbHuk abo
eremMeHT a1 OXOJTOKEHHS aepo30Ii0 MOXYTb NPEeACTaBnNATM coOOK MOPOXHUCTY TPYOKy, Taky siK
NOPOXHWUCTa aueTurnuentonosHa Tpybka abo kapToHHa Tpybka, sika moxe OyTu aHamnoridHa Tpy6ui,
pOo3TalloBaHin gani 3a MOTOKOM BiOQHOCHO reHepyl4voro aepos3ofib cybctpaTy y 6esnocepeaHin
Onm3bKkocTi 0o Hboro. Po3ginbHMK Moxe npeacTtaBnATM COOOH MOPOXHWUCTY TPYOKY 3 Takmm xe
30BHIlLHIM AgiameTpoM, ane 3 MeHWMM abo OinblMM BHYTPIWHIM AdiaMeTpoM Yy MOPIBHSIHHI 3
NMOPOXHUCTOK  aUeTUMLENoNo3Ho Tpybkow. B ogHOMy BapiaHTi 34IMCHEHHsl, eneMeHT angd
OXOMOMKEHHST aepo30so, OBropHyTU Yy nanip, MiICTUTb OAMH abo Oinblie MNO3JAO0BXHIX KaHaniB i
BUrOTOBMNEHUA 3 Oyab-AKOro niaxogsworo martepiany, Takoro $K MeTanesa donbra, nanip,
namiHosaHui OrnbLrot, NONiMEpPHUI NNCT, NepeBaxHO BUKOHAHWA 3 CUHTETUYHOrO nonimepy, Ta no
CyTi HenopucTui nanip abo KapToH. Y OesKMX BapiaHTax 34iINCHEHHS, eNeMEHT AM1S1 OXONOMXEHHS
aepo3onio, OBropHyTUM y nanip, MOXe MICTUTM oguH abo OGinblie nuCTiB, WO BUrOTOBMEHI 3
MaTepiany, skui BMOpaHWiA 3 rpynu, Wwo cknagaetbca 3 nonietuneHy (PE), noninponineny (PP),
nonigiHinxrnopugy (PVC), nonietuneHtepedtanaty (PET), nonimonoyHoi «kucrnotn (PLA),
auetunuentonosu (CA), nanepy, naMmiHoBaHOro noniMepHUM fMCTOM, 1 antoMmiHieBol ponbrn. B skocTi
anbTepHaTUBW, €NIEMEHT OIS OXONOMPKEHHA aepo3orto Moxe OyTW BUrOTOBMEHUA 3 MepenfieTeHnx
abo HenepenneTeHMX HUTOK 3 mMartepiany, ki BUOpaHun 3 rpynu, WO CKNagaeTbecs 3 NonieTuneHy
(PE), noninponineHy (PP), nonisininxnopugy (PVC), nonietunerntepedtanaty (PET), noniMono4vHoi
kucnotn (PLA) 1 auetunuenionosn (CA). Y nepeBaxHOMY BapiaHTi 34IMCHEHHs, enemeHT Aans
OXOMOMKEHHST aepo3onio npeacrtaensie coboto roppoBaHun Ta 3iOpaHUM NUCT 3 NOMNIMOMOYHOI
Kucnotun, obropHytuin y dinbTpytounii nanip. Llle B ogHOMy nepeBaHOMY BapiaHTi 34iNCHEHHS,
erneMeHT [Ana OXONOXEHHs aepo30osilo MICTUTbL MNO3AO0BXHIN KaHan, i BiH BWUrOTOBNEHWA 3
nepenneTeHnx HUTOK i3 CUHTETMYHOro MNoniMepy, Takmx SK HWUTKU 3 MOSIIMOMOYHOI KMUCHOTH, SKi
06ropHyTi y nanip.

"eHepytoyi aepo30orb BUPOOYM 3rigHO 3 AaHUM BUHAXO4OM MOXYTb 40AATKOBO MICTUTU inbTp abo
MYHOLITYK, siKi poO3TalloBaHi fani 3a MOTOKOM BiJHOCHO reHEpYyK4oro aepos3onb cybcTpaty, Ta
NOPOXHUCTY aueTaTHy TPYOKy, po3ainNbHUK abo eneMeHT ANs OXONOoMKEHHST aepo30rio. PinbTp Moxe
MiCTUTU oauH abo Oinblwe iNbTpyBanbHMX Matepianie gns BUMAANEHHS KOMMOHEHTIB y BUrNSAAi
YaCTMHOK, ra3onofibHMX KOMMNOHeHTIB abo ix kombiHauii. Miaxoaswi dinbTpytodi maTepianu Bigomi 3
PiBHS TEXHIKM Ta BKIOYaloTb 6e3 06MexXeHHSA: BONOKHUCTI inbTpyodi MaTepiany, Hanpvknag Taki, sk
aLeTUILENONOo3HMI [KIYT i nanip; agcopbeHTn, Hanpuknag, Taki, K akTMBOBaHWUM MMNMHO3EM, LIEOniTHh,
MOMNEKYNsIpHi cuta Ta cunikarenb; 6ionoriyHo posknageHi noniMepu, BKIHOYAKYKM, HaNpUKag,
nonimonouny kucnoty (PLA), Mater-Bi®, rigpoco6Hi BiCcKO3HIi BomnokHa Ta 6ionnactuku; n ix
kKoMOiHauii. ®inbTp Moxe OyTM pOo3MilWleHVMn Ha po3TaloBaHOMY Qfani 3a XOAOM MOTOKY KiHUi
reHepyr4oro aepo3osnb BUpoby. PinbTp MOXe NpeacTaBnsaTh cobo aueTUnuentonosHy inbTpyroYy
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3arnywky. ®inbTp B OAHOMY BapiaHTi 34IMCHEHHA Mae OOBXMHY NpUGMM3HO 7 MM, OfHakK BiH MOXe
MaTu OOBXWUHY Big npubnuaHo 5 mm go npubnusHo 10 mm.

leHepytoyi aepos3onb BMpOOW 3rigHO 3 OaHWUM BMHAXOOOM MOXYTb MICTUTU MOPOXHMHY Ha
MYHOLITYYHOMY KiHUi, TOOTO Ha po3TallOBaHOMY Aani 3a MOTOKOM KiHUi BMpoOy. lNMopoXHUHaA Ha
MYHALUTYYHOMY KiHUi MOXe OyTu yTBopeHa ogHieto abo Oinblie obropTkamu, WO NPOXoaAaTb gani 3a
NnoTokoM Bia dinbTpa abo MyHAWTYyKa. B skocTi anbTepHaTMBK, NOPOXHMHA HA MYHALUTYYHOMY KiHUi
MOXe OyTu yTBOpeHa OKpeMuMm TpybyacTMM enemMeHToM, Lo 3abesneyeHnii Ha po3TalloBaHoOMy Adani
3a MOTOKOM KiHLi reHepyr4oro aepo3orib BUpooy.

[MepeBaxHO, reHepyoyi aepo3onb BUPOOM 3rigHO 3 AaHWM BUHAXOO4OM [OOATKOBO MICTSTb 30HY
BEHTMNALIT, WO 3abe3nevyeHa B MiCLi B3J0BX TreHepyl4yoro aeposonb Bupoby. Hanpwuknag,
reHepytoumin aeposonb BUpiO Moxe ByTn 3abesnedeHnii B MicCLi B34OBX MOPOXHUCTOI TpybKM, sika
posTalloBaHa Aani 3a NOTOKOM BiJHOCHO reHepyt4oro aepo3orbs cybeTpary.

Y nepeBaxHWX BapiaHTax 3AINCHEHHSA OAHOro BUHAxXony, reHepyrunin aepos3onb BUPIG MICTUTb
reHepyo4min aepo3ornb cybcTpaT, LWoHanMeHLLe OaHY NOPOXHUCTY TPYOKy, ska po3TalloBaHa gani 3a
NMOTOKOM BIOHOCHO TEeHEepyluyoro aepos3osflb cyocTpaty, Ta QinbTp, SKUA po3TalloBaHWIA pani 3a
MOTOKOM BIJHOCHO 3a3HA4YeHOi LOHAMMEHLLEe OAHIEi MopoXHMcTOI Tpybku. [Mpu HeoOXigHOCTI,
reHepyr4mMn aepososib BMpiO O04ATKOBO MICTUTb MOPOXHMHY Ha MyHALWTYYHOMY KiHLi, TOOTO Ha
po3TalloBaHOMY ari 3a NOTOKOM KiHUi goinbTpa. MNepeBaxHo, 30Ha BEHTUNSALI 3abeanevyeHa B MicLi
B3[0BX 3a3HAY€HOI LLOHANMEHLLE OOHIET MOPOXHUCTOT TPYOKN.

leHepytoyi aepo3onb BUPOOM 3rifHO 3 AaHUM BUHAXOLOM MOXYTb MaTtu 3aranbHy LOBXMHY
woHaimeHwe npubnuaHo 30 mm abo woHanmmeHwe npmnbnuaHo 40 mm. 3aranbHa OOBXMHA
reHepyt4oro aepo3osib BUpoby Moxe cTaHoBUTM MeHLwe 90 MM abo MeHwwe npmbnmsHo 80 mm.

B ogHomy BapiaHTi 3AIMCHEHHs, reHepyluui aepo3onb BUPIG Mae 3aranbHy AOBXWHY BiA
npnbnumaHo 40 mm o npubnmaHo 50 mm, nepeBaxHO nNpubnmsHo 45 mm. B we ogHomy BapiaHTi
30JICHEHHS, TeHepylunii aepo3onb BUPIO Mae 3aranbHy AOBXMHY Big npubnm3Ho 70 mm o
npnbnusHo 90 mMm, nepeBaxHo Big NpubnuaHo 80 mm go npubnmaHo 85 mMm. B we ogHomMy BapiaHTi
3[0iNICHEHHS, TEHEpPYYM aepo3onib BUpiO Mae 3aranbHy OOBXWMHY Big npubnusaHo 72 MM Oo
nNpuGNn3Ho 76 MM, NepeBaXKHO NPUONN3HO 74 MM.

"eHepyounin aepo3onb BUPIO MoXe MaTu 30BHILWHIA AgiaMeTp Big npubnmM3Ho 5 MM g0 NpmMbnnsHo
8 MM, nepeBaxHO Big nNpubnuaHo 6 MM A0 npubnmsaHo 8 mMMm. B ogHomy BapiaHTi 34iMCHEHHS,
reHepyto4mii aepo3orb BUPIO Mae 30BHILWLHIN giameTp npubnmsHo 7,3 MMm.

"eHepytoyi aepos3onb BUpobM 3rigHO 3 AaHMM BUHaxOAOM MOXYTb AOAATKOBO MICTUTW oauH abo
Oinbwe enemeHTiB Ana moaudikauii aeposdonto. EnemeHT Ang moaudikauii aeposonio  Moxe
3abesnevyBatv peyvoBuMHYy Ansa moaudikauii aeposonio. TepmiH "pevoBmHa pana  mogmdikauil
aepo3onko”, AKUN BUKOPUCTOBYETLCH Y AAHOMY OOKYMEHTI, BUKOPUCTOBYETLCA ANs onucy 6yab-skoi
PEYOBUHMN, siKa NMPU BUKOPUCTaHHI Moaudikye ogHy abo Ginblie 03Hak abo BNacTUBOCTEN aepo30rito,
Wo npoxoautb 4Yepes inbTp. Migxogdwi pedyoBuHn Ans moamdikauii aepo3onio BkoYarTb, 6e3
0OMEXEHHS, Pe4OBMHM, SIKi MPU BMKOPUCTAHHI HaJalTb cMak abo apomaT aepo30rito, WO NPoXoanuTb
yepe3 inbTp, abo pPeyoBMHW, SKi NPU BMKOPUCTaHHI BMAAMNSATb CMakoapoMaTWUYHi PeYOBUMHU 3
aepo30nto, L0 NPOXOAUTbL Yepes inbTp.

PeyoBunHa gna mopudikaLii aepo3onto Moxe npefctaBnstTy cobot ogHy abo Oinblie 3 Bonoru
abo pigkoi cmakoapomaTtuyHoi pevoBuHU. Bopga abo Bonora 3gaTHi MogndikyBaT OpraHONenTUYHi
BiQUYTTA KOPUCTYBa4a, HanNpuknaa, BHACMIOOK 3BOSIOXEHHS aepo30sito, WO reHepyeTbCs, WO MOXe
HagaBaTu OXOroaXyBarnbHy Ail0 HA aepo30orib Ta 3MeHLLYyBaTW BiAYYTTS TEPMKOCTI, WO BigyYyBaeTbCA
KkopuctyBayem. EnemeHT ans moaudikauii aepo3onto moxe 6yTv NPUCYTHIM y BUrMAAi eneMeHTa ang
OOCTaBKM  CMaky/apomaTy, nMpu3HA4YeHoro Ans  JoctaBkM  opHiei abo  Ginbwe  pigkux
CMakoapoMaTUYHNX PevyoBUH. B akocCTi anbTepHaTUBM, pigka CMakoapoMaTuyHa peyoBrHa Moxe 6yTtu
AofaHa 6es3nocepedHbO Yy rOMOreHi30BaHUM POCAUHHMI MaTepian, Hanpuknag, LWAsSXoM AodaBaHHS
CMakoapoMaTU4YHOI PEevYoBMHU Yy MNynbny abo CUPOBMHY Mifg 4Y4ac OTPMMAHHS TOMOTeHi30BaHOro
POCNUHHOIO MaTepiany abo LMAXOM PO3NUMEHHS PigKOI CMakoapoMaTUYHOI PEYOBMHU Ha MOBEPXHHO
roMOreHi3oBaHOro POCrIMHHOIO MaTtepiany.

3asHaveHi ogHa abo bGinblie pigkMx CMakoapoMaTMYHMX PEYOBUH MOXYTb MICTUTM Oyab-sKy
CMakoapoMaTU4Hy Cronyky abo pPOCMMHHWUIA eKCTPaKT, AKi NiAXOAATL ANs PO3MILLEHHS Y pigkin dopmi
3 MOXIMBICTIO BUAINEHHSA BCEPEOMHI eNeMeHTa AN JOCTaBKu CMaKy/apomaTty 3 TUM, Wo6 noninwmTu
CMaKk aepos3omno, OTPMMAaHOro Mig Yac BUKOPUCTAHHS [EHEepyl4oro aepo3onb  BMpoby.
CmakoapoMaTuyHi pevyoBuHM, pigki abo TBepdi, Takox MOXyTb OyTu posTawoBaHi 6e3nocepeaHbo y
Martepiani, SAkMA  yTBOpPHOE  PiNbTp, TakoMy 4K  aueTunuentonosHun  oxryt.  [ligxoadaui
CMakoapoMaTu4Hi pe4yoBUHN abo apomMaTu3aTopu BKIKOYalTb, 6€3 0OMEXEHHS, MEHTON, M'ATY, Taky
K M'ATa nepueBa Ta M'ATa KyyepsiBa, LWOKOMag, HMakpuul, UUTPYyCUM KW iHWI  pyKTOBI
CMakoapoMaTuYHi Pe4YOBMHW, raMMa-oOKTanakToH, BaHifiH, eTUNBaHiniH, cMakoapoMaTuyHi pe4OBUHU
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ONA OCBiXaHHA MOAMXY, MPsSIHi CMakoapoMaTW4Hi PeyvyoBUHW, Taki sK Kopuus, MeTuncaniuunar,
niHanoon, esreHon, 6epraMoToBa Onis, repaHeBa Orli, IMMOHHA Orisl, KOHOMNMISIHA Onist Ta TIOTIOHOBA
CMakoapoMaTuyHa peyoBMHa. IHWI NigxoasLwi cMakoapoMaTuYHi PeYOBMHN MOXYTb BKIoYaTu B cebe
CMakoapoMaTWU4Hi CMoMyKkW, BUOpaHi 3 rpynu, WO CKNagaeTbCs 3 KACMOTU, CNMPTY, CKNagHoro edipy,
anbgerigy, KeToHy, nipasuHy, ix kombiHauin abo cymilwen Ta Tomy nogidHoro.

PeuoBuHa gna moaudikauii aepo3onto Moxe MpeacTaBnsaTu cobok agcopbytounn maTepian,
Takni SIK akTMBOBaHe BYriNNA, dke BuAansi€ NeBHi KOMMOHEHTW aepo30fio, WO MpoXoauTb yepes
GinbTp, | TAKMM YMHOM MOAUDIKYE CMaK 1 apomaT aepo3orsito.

3as3HauyeHi oguH abo Binblue enemeHTiB Ana moaudikalii aepo3onto MoXyTb ByTn po3TalloBaHi
Aani 3a NOTOKOM BiAHOCHO reHepyyoro aeposonbs cybcTpaty abo BcepeauHi reHepyoyoro aepo3onb
cybeTpaty. [eHepytounii aepo3onb cybecTpaT MOXe MiCTUTUM FOMOreHi30BaHUM TIOTIOHOBMI MaTtepian n
enemMeHT ans moaudikauii aepo3onto. Y pisHMX BapiaHTax 34iACHEHHS, eneMeHT ansa moaudikauii
aepo3onio Moxe OyTuM po3TalloBaHWA CYMDKHO 3 rOMOreHi3oBaHWM THOTIOHOBUM Matepianom abo
BOyQOBaHWA Yy TOMOreHi30BaHUA TIOTIOHOBU MaTtepian. 3asBuyan enemeHTV aAnsg moawudikauii
aepo30s0 MOXYTb OyTK po3TalloBaHi Aani 3a NOTOKOM BiJHOCHO FEHepyt4oro aepo3osnb cybcTparTy,
HanyacTile BcepeauHi enemMeHTa ANA OXONOMKEHHS aepo3osito, BcepeauHi dinbTpa reHepyryoro
aepo3onb BUpPOOy, Hanpuknag BcepeauHi GinbTpyrodoi 3arnylkm abo BcepeauHi NMOPOXHUHU MiXK
QinbTpyrounMKn 3arnywkamn. 3asHadveHi oanH abo Ginblle enemeHTiB Ans moaudikauii aepo3onto
MOXYTb ByTV NpUCYTHIMK y BUrNAAi ogHoro abo Binblue 3 HUTKK, Kancynu, Mikpokancynu, Kynbkun abo
noniMepHoOro MaTpu4Horo matepiany, abo ix kombiHauji.

Akwo enemeHT ang mogudikauii aepo3onto MPUCYTHIN Yy BUIMAAI HUTKKW, gk onucaHo y WO-A-
2011/060961, TO ua HUTKaA MOXe ByTM OTpMMaHa 3 nanepy, Takoro K diuena gineTpa, Ta 3a3HayvyeHa
HUTKa MOXe OyTu HaBaHTaXeHa LLOHANMEHLLE OAHIE pPeqYOoBMHOK Ans MoaudikaLil aeposonto Ta
posTalioBaHa BcepeauHi Tina inbTpa. IHWI maTtepianu, SKi MOXyTb BMKOPUCTOBYBATUCS AN
OTPUMAHHSA HUTKK, BKITHOYAOTh aueTunuentonody Ta 6aBoBHy.

Akwo enemeHT ans moamdikauii aepo3onio NPUCYTHIA y BUrNsai kancynu, sk onucaHo y WO-A-
2007/010407, WO-A-2013/068100 i WO-A-2014/154887, To usa kancyna mMoxe npeacraenatn coboto
Kancyny, WO PYWHYETbCS, PO3TallOBaHy BcepeauHi @inbTpa, NpUYOMYy BHYTPILIHS CepueBuHA
3a3HayeHol Kancynm MICTUTb PEeYOoBUHY ANa Moaudiikauii aepos3osito, ska 3gaTtHa BMAOINATUca npwm
PYMHYBaHHi 30BHiLLHbOT 0B6ONOHKM Kancynu, konu inbTp niggaeTbCcs BAAMBY 30BHILUHBOIO 3YCUINA.
Kancyna moxe 6yTu posTawloBaHa BcepeaunHi inbTpytoyoi 3arnywkm abo BcepeanHi NMOPOXHUHU MixX
PINbTPYOYMMY 3arnyLLKamu.

Akwo enemeHT Ana moamdikauii aepo3onto NPUCYTHIM Yy BWUMMSAi NONIMEPHOro MaTpU4HOro
mMaTepiany, TO Uen NoniMepHUn MaTpUYHWA MaTepian BUAINSE CMakoapoMaTUYHY PEeYoBUHY MNpwu
HarpiBaHHi reHepyl4oro aeposonb BUpOOy, Hampuknag npv HarpiBaHHi noniMepHOl maTpuui go
TeMnepaTypu, WO NepPEeBULLYE TOYKY MNABMEHHS NOMIMEPHOro MaTPUYHOro MaTepiany, ik ONMcaHo Yy
WO-A-2013/034488. 3a3Bunyan Takui NOMiMEPHUN MaTPUYHUIA MaTtepian Moxe ByTu po3TalloBaHWn
BCEPEOVHI KyNnbKW, WO 3HaxXoOAWTbCA BCEpPeauHi reHepyr4voro aeposonb cybctpaTy. B skocTi
anbTepHatMen abo OO4ATKOBO, CMakoapoMaTWyHa pevyoBMHA MOXe OyTu po3milleHa BcepenuHi
AOMEHIB MOMIMEPHOrO MaTpUYHOrO Marepiany, Ta BOHa 34aTHa BUAINATUCA 3 MNONIMEPHOro
MaTpWUYHOIro Martepiany Mpu CTUCKaHHI LUbOro MosliMepHOro MartpuyHoro matepiany. lMepeBaxHo,
CMakoapoMaTuyHa pedYoBUHa BUAINSAETLCA MPUM CTUCKAHHI MOMNIMEPHOro MaTpuMYHOro Marepiany i3
sycunnam npubnusHo 15 HeloToHiB. Taki enemeHTM Ana mogudikauii cmaky/apomaty 3gaTHi
3abesnevyBaTy ynoBiNbHEHE BUAIMEHHS PiAKOI CMakoapoMaTW4HOI PEeYOBMHW Y Aianas3oHi 3ycunns
LoHaiMeHLwe 5 HbloToHiB, Hanpuknag, Big SH go 20H, sk onucaHo y W02013/068304. 3assuyan
Takni noMiMEpPHUN MaTpuU4HU MaTepian Moxe OyTu posTaloBaHWN BCepeauHi  KyrnbKu, Lo
3HaxXoAMUTbLCA BCepeanHi inbTpa.

eHepyunn aepo3onb BUPIO MOXe MICTUTU roprode [pPKEPErio Temnna Ta reHepyr4uin aepo3orb
cybcTpaT, SKMM po3TalloBaHWM darni 3a MOTOKOM BiAHOCHO FOpPHYOro [xepena Tenna, npuydomy
reHepyr4min aepos3onb cybcTpaT € TakMM, SK ONMUCaHO BMLLE BiOHOCHO MEPLUOro acnekTy AaHoro
BMHaxony.

Hanpuknag, cybctpaTtu, WO OnucaHi y [aHOMy [OOKYMEHTI, MOXYTb BWKOPWUCTOBYBaTUCH Yy
reHepyr4mx aepo3orb Bupobax, Lo HarpiBaTbCsl, TOro TUNy, Ak po3kputuin y WO-A-2009/022232,
M sKi MIiCTATb ropitove BYrNeLeBe [Keperno Tenna, reHepyr4yuMin aepo3onlb cybcTpaT, sakuin
posTalloBaHWin Jani 3a NOTOKOM BiJHOCHO roproyoro mxepesna Tenna, Ta TensonpoBiAHUA eNeMeHT,
WO OTOYY€E 3afHI0 AiNSHKY FOpHYOro BYIMELEBOro [mkepena Tenna Ta CyMiKHY nepegHio OinsHKy
reHepyl4voro aeposorib CybcTpaTy Ta 3HAXOOMTbCA B KOHTAKTI 3 UMMM AdinsHkamun. OgHak cnig
po3ymiT, wWo cybcTpatu, onucaHi y AaHOMy [OKYMEHTi, TakOX MOXyTb OyTW BUKOPWUCTaHi y
reHepytouMx aepos3onb Bupobax, WO HarpiBawTbCs, SKi MICTATb TFOpHOYi mKepena Tenna iHWoi
KOHCTPYKLUi.
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Y paHomy BMHaxoAi 3anporoHOBaHa reHepyktoya aepo3oflb CUCTEMa, fika MICTUTb FreHepytuni
aepos3onb NPUCTPIN, WO MICTUTb HarpiBanbHUA €neMeHT, i FeHepyluyMn aepos3onb BUPIO Ans
BVKOPUCTaHHS 3 reHEepYyUYnM aepo3oslb MPUCTPOEM, NMPUYOMY FEHEPYHUYMI aepo30sib BUPIO MICTUTb
reHepyr4mmn aeposonb cybcTpaT, OnucaHum BULLE.

Y nepeBaXHOMY BapiaHTi 30OiACHEHHS, TreHepylodi aeposonb cybcTpaTu, onucaHi y gaHomy
AOKYMEHTI, MOXYTb BMKOPUCTOBYBATUCH Y FeHepylounx aeposofib BMpobax, Lo HarpiBalTbCs, ANS
BUKOPUCTaAHHA B ENEKTPUYHUX TEeHepyunx aeposoflb CUCTeMax, Y SKUX FeHepylunin aepososb
cybcTpaT reHepylo4yoro aeposonb BUPOOy HarpiBaeTbCs 3a [OMOMOIOK eMekTPUYHOro axKeperna
Tenna.

Hanpuknag, reHepytodi aeposonb cybctpaTu, ONUCaHi y [AaHOMYy [OOKYMEHTI, MOXYyTb
BMKOPUCTOBYBATUCH Y FEHEPYOUYMX aepo3onb Bupobax Toro Tuny, skun poskputun 8 EP-A-0 822 760.

HarpiBanbHuin eneMeHT Takux reHepytumx aepos3ofb NpPUCTPOIB MoXe OyTu NpucyTHiM y Oyab-
AKin opmi ons npoBedeHHs Tenna. HarpiBaHHA reHepyrodoro aeposonb cybectpaty Moxe 6yTtu
3incHeHe 3cepeaunHu Ta/abo 30BHi. HarpiBanbHUM enemMeHT nepeBaXXHO MOXe NpeacTaBnaTu coboro
HarpiBanbHe neso abo WTMP, SKi BUKOHaHI 3 MOXIMBICTIO BCTaBKM y cybCcTpaT Takum YMHOM, 06
cybcTpaT HarpiBaBcs 3cepedvHu. B sKkocTi anbTepHaTuBKM, HarpiBanbHUA €NeMeHT MOXEe 4acTKOBO
abo NoBHICTIO OTOYyBaTK CyOCTpaT i HarpiBaTu cyocTpaTt No OKPY>KHOCTI 330BHi.

Y peakux BapiaHTax 34iMCHEHHA OaHOro BMHaxody, reHepyioda aeposoflb cuctema MICTUTb
reHepytoumii aepo3osnb BUPIO, AKMIA MICTUTb reHepyrunii aepo3osnb cybcTpaTt, BU3HAYEHWUA BULLE,
[Kepeno peqdoBUHM LONS YTBOPEHHS aepo3on Ta 3acobu Ans BUMApOBYBAHHA PEYOBUHM ANIA
YTBOPEHHSI aepo30I1t0, NepeBaXkHO HarpiBanbHUA enemMeHT, onucaHnn euLle. [xepeno pevyoBuHu ons
YTBOPEHHSI aepo30riio MOXe NpeacTtaBnAaTM cobot pesepByap, SKMA Moxe OyTM BUKOHaHUN 3
MOXMMBICTIO 3anpaBky abo 3amiHM Ta PO3TALIOBAHUN HA reHepyt4vyoMy aepos3ofb MpucTpoi. Xouya
pesepByap i3MYHO BIOOKPEMIIEHUIA Big reHepylyoro aeposonib Bupoby, napa, Lo reHepyeTbes,
HanpaBnsETLCA Yepe3 reHepyoumin aeposonb Bupi6. [apa BXoauTb B KOHTakT i3 reHepylunv
aepo3osb cybcTpaTtoMm, SIKMIA BUAINSE NETKi CNOMyKku, Taki K HIKOTUH | cMakoapoMaTUYHi pe4YOBUHN,
O MICTATbCS Y POCIIMHHOMY Martepiani, 3 yTBOpeHHsIM aepo3onto. NMpu HeobXiaHOCTI, AN CNPUSIHHSA
BMMNApPOBYBAHHIO CMONMYK, LIO MICTSTbCSl Y FEeHepylo4oMy aepo3onb cybcTparTi, reHepytoya aeposorb
cuctemMa Moxe [000aTKOBO MICTUTU HarpiBanbHUA eneMeHT ANs HarpiBaHHA reHepyt4voro aepososb
cybcTpaTy, nepeBakHO Y3rOMKEHO 3 HarpiBaHHAM PEYOBWHM ANsl YTBOPEHHSA aepo3onto. OpHak y
OesKNX BapiaHTax 34iMCHEHHSA HarpiBanbHUN eneMeHT, SKUA BUKOPUCTOBYETLCS ANA HarpiBaHHSA
reHepyr4oro aeposonb BMpoby, € OKpeMnM Bi HarpiBada, KM Harpisae peyvoBUHY AN YyTBOPEHHS
aepos3onio.

Ak BU3HAYEHO BULLE, Y [AHOMY BMHaxOAi O0OATKOBO 3anporoHOBaHWA Crocib OTpuUMaHHS
BMCYLLEHOro 3€eNieHOro TIOTIOHOBOrO MaTepiany [And BUMKOPUCTaHHS Yy TFEHepyl4yoMy aeposorib
cybcTpaTi 3rigHO 3 [JaHUM BMHAXo4oM, SK AOKMagHO OonucaHo Hwkye. Cnocib 3rigHo 3 gaHum
BMHaXOOOM BKIIOYAE HACTYMHI eTanu: 3abe3neyeHHs HEBUTPMMAHOrO 3eNieHOro THTIOHOBOIO FIUCTS;
CYLWIHHSA HEBMTPMMAHOIO 3€SIEHOro THTIOHOBOrO NUCTHA A0 TUX Nip, MOKM He Oyae OOCArHYTO BMICT
Bonorn Big 4 BigcoTkiB 3a Baroio Ao 15 BigcoTkiB 3a Barok; Ta pisaHHA abo nogpidHeHHs
HEBUTPMMAHOIO 3eNeHOoro THTIOHOBOIO NIMCTA 3 OTPUMAHHAM BUCYLLEHOrO 3efeHOro THTIOHOBOMO
mMaTepiany. 3rigHoO 3 AaHMM BMHAxXo4oM, TeMnepaTypy, TUCK i TpMBanicTb eTany CyLliHHS BUOMpatoTb
TakMM 4YMHOM, LWWOO BMCYLLEHWMI 3€neHui TIOTIOHOBMI MaTtepian 30epiraB piBeHb xnopodiny
woHanveHwe 0,5 minirpama Ha rpam. Lle o3Havae, Wo eTan CyLiHHSA NpOBOASATb TakMM YMHOM, o6
piBeHb Xxropodiny B TIOTIOHOBOMY NUCTI ByB 36epexxeHn Ta nNMcTa 3anuwanocs 3eneHum. 3eneHe
TIOTHOHOBE NNCTA HE NiAAAETLCA MPOLECY BUTPUMKM.

lMepeBakHO, eTan CyLWiHHA NPW BWKOHAaHHI cnocoby 3rigHO 3 AaHMM BMHAxXO4OM 3aBepLUYOTb
npotdarom 5 Ai6 nicna 360py HEBUTPMMAHOrO 3€reHOro THTIOHOBOIO NUCTH, Ginblie nepeBakHO
npotdarom 4 p[i6 nicna 36opy, Oinbwe nepeBaxHo npoTtdArom 3 fi6 micna 36opy, Ta Hambinbwe
nepeBaxHo npoTsarom 2 ai6 nicnsa 36opy. Lle o3Havae, Wwo 3aranbHUin Yac 30epiraHHs Ta CyLUiHHSA
TIOTIOHOBOrO Matepiany He nepesuiye 5 ai6, abo 4 nobwu, abo 3 gobu, abo 2 [obu 3 MomMeHTy 360py
TIOTIOHOBOrO Matepiany. OTxe, BUCYLLUEHUA 3eneHWi TIOTIOHOBMI MaTepian OTPUMYKOTb MPOTArOoM
NOpPIBHAHO KOPOTKOrO Mepiofy 4Yacy nicnsa 30UpaHHSA THIOTIOHY, Tak WO 3abe3neyvytoTb MOXIMBICTb
MiHiMi3yBaTU Oyab-sKMA BNAMB Ha XiMiYHWIA CKNag TIOTIOHOBOrO NUCTSI B pe3ynbTaTi 36epiraHHs
TIOTIOHOBOIO NUCTS.

Cnocib 3a gaHum BuHaxogoM 3abesnevye LWBMAOKUN i eDEKTUBHUN WNAX NepepodKku 3eneHoro
TIOTIOHOBOrO JUCTS Y BUCYLLIEHUA 3€efeHnin TIOTIOHOBUI MaTepian, Skui € nigxogawmm  gng
BMKOPUCTaHHS B reHepylo4oMy aepo3orb cybcTpaTi AN reHepyro4oro aepososb BMpoby, K onMcaHo
Bue. Lle, y cBoto 4depry, 3abesnevye MOXNUBICTb Oinblue edeKTMBHOIO OTPUMAaHHSA FEeHEPYHYOro
aepo30sb cybeTpaTy, siK 3 TOUKM 30pY Yacy, Tak i 3 TOUKM 30py BapTocTi. Cnocid 3a gaHMM BUMHAxX04AoM
Moxxe ByTn 3acTocoBaHui A0 TIOTIOHY BCix TvniB. Cnocib 3a gaHnm BMHaxodom 3abesnedye nepesary,
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Sika nonsrae y MOXNMBOCTI MOro 3acTOCYBaHHA OO0 UINbHOrO TIOTIOHOBOrO NuUcTd, 6e3 BuaaneHHs
yepeLlkiB, AKWO Le HeobxigHo. B dkocTi anbTtepHatmBu, cnocib 3rigHO 3 g4aHMM BMHAXOOOM MOXeE
OyTn 3acTOCOBaHUM OO NIMCTOBUX MAACTUH HEBUTPUMAHOIO 3€JIEHOro THOTIOHOBOMO NUCTA. Y LbOMY
BUNagKy nucts Oyae niggaHe BWAANEHHIO YepeLlukiB nepea eTanoM CYWiHHSA, Ta Yepellkn OyayTb
00po6rneHi okpemo. NMpy HEOOXIAHOCTI, YepeLllkn MOXyTb OyTW 3MillaHi 3 THOTIOHOBUMM JIMCTOBUMM
nnacTvHkamu i3 3abe3neyeHHsIM BUCYLLIEHOrO 3eSfieHOro THOTIOHOBOrO Marepiany Ans OTpUMaHHS
reHepyr4oro aepo3onb cybcTpary.

CywWiHHSA 3eneHoro THOTIOHOBOrO NWUCTS 34iNCHIOITbL Yy chneudianbHO BUOpaHMX yMoOBax 3a
TeMnepaTyporo Ta TuUckom, Wwob He BigbyBanaca BMTPUMKa Ta THOTIOHOBE NuCTa 3b6epiranu CBi
3eneHun Konip. Ak onucaHo BuWLLE, BUKOPUCTaHHSA 3E€MNeHOro THTIOHOBOrO MUCTS B FEHepyt4voMy
aeposonb cybcTpaTi Mae psan nepesar, siki OCHOBaHi Ha 3HWXEHMX PIiBHAX MEBHUX HebaxaHux
KOMMOHEHTIB, LLO MPUCYTHI B NMUCTI 3€NIE€HOTO TIOTIOHY, Y NMOPIBHAHHI 3 BUTPMMaHUM NUCTAM.

HocTtynHuin pag pisHUX cnocoBiB Ans LWBUMAKOrO CYLUiHHSA HEBUTPUMAHOMO THOTHOHOBOIO NMCTS 3i
3MEHLUEHHAM BMICTY BOMOrM A0 piBHA Big npubnusHo 4 BigcoTkiB oo npubnusHo 15 BigcoTkiB 3a
Baroto, binblie nepeBaxHo Big npubnusHo 10 BigcoTkiB 40 NpuMbnmnsHo 13 BiQCOTKIB 3@ Barowo, npu
30epexeHHi sIkomMora BULLMX piBHIB xropodpiny B nucTi. 3anexHo Big BubpaHoro cnocoby,
TemnepaTypy, TUCK | TpUBanicTb cneuianbHO aganTyloTb AN 3abe3nevyeHHsi NoTpiOHOro pesynbraTy.

Y peskux BapiaHTax 34IMCHEHHS, eTan CYLUiHHA BUKOHYIOTb LUNAXOM HarpiBaHHS HEBUTPUMAHOIMO
3€r1eHOro TIOTIOHOBOrO MUCTA AN MakCUMarnbHO LWIBWAKOrO 3HMXKEHHS BMICTY BOSOMM B FIUCTI.
HarpiBaHHS TIOTIOHOBOrO JIMCTSi MOXe OyTu 34ilNCHeHe 3 BUKOPUCTaHHAM Oyab-sIkoro BignoBigHOro
NPUCTPOIO, TAKOrO SK AyxoBka abo cywapka, kv noBuHeH ByTu Bigomun daxisusam. NepeBaxHo,
HarpiBaHHs TIOTIOHOBOIO JIMCTH NPOBOAATL Y NOTKOBIM cywapui. [prknagom nigxogaworo npucTporo
ANs 3OIVCHEHHs1 eTany CYLWiHHS € NOTKOBa Cyllapka, AocTynHa Big komnadii Wolvering Proctor &
Schwartz Ltd.

Y NOTKOBIN CyliapLi TIOTIOHOBE NNCTS 3a3BMYan NigBilLYIOTb BCEpeanHi HarpiBanbHoOI kKamepw, Lo
MiHIMI3ye KOHTaKT MK JIMCTSIM i MakcMmanbHO 30inbluye BigKpWUTY MAoLWy NOBEPXHi Nucta ans
CMNpUSIHHSA cywWiHH. ig Yac eTany cyliHHA 3abe3nevyoTb LMPKYNSAUil0 Harpitoro noeitps abo napwu
Yyepes kaMepy 3a NoTpibHOI TemnepaTypu. byno BUSBNEHO, LLIO BUKOPUCTAHHS NIOTKOBOI CyLLapKu Ans
HarpiBaHHs TIOTIOHOBOrO IuCTA 3abesneyye nepeBary piBHOMIPHOrO HarpiBaHHA §MCTA npwu
OAHOYaCHOMY 3BeAEHHi OO0 MiHIMyMY KiNbKOCTI rapsdmx TOYOK BcepeauHi cywapku. Lle ontumisye
OAHOPIAHICTb CYWiHHA nucTsa. TakoXk Oyno BUSIBMEHO, WO BUKOPUCTaAHHSA JTOTKOBOI CyLUApKU €
HanBiNblW egeKTUBHUM ANs CYLUiHHS CepefHiX XWOK THOTIOHOBOrO NUCTS, SKi 3a3BMYall COXHYTb
MOBIMbHiILLIE, HXX NNAaCTUHYACTI OINAHKM NUCTA.

lMepeBaxHo, y Takux BapiaHTax 3AiINCHEHHs eTan CYLUiHHA BUKOHYIOTb NMPW TemnepaTypi MeHLue
npmbnmaHo 120 rpagycie 3a Lenbciem, binblue nepesaxHO npu TemnepaTypi MeHwe npnbnmsHo 110
rpagyciB 3a Llenbciem. [MepeBaxHO, eTan CyliHHA BUKOHYIOTb MpU TemnepaTypi LWoHanMeHLe
npmbnuaHo 75 rpagycis 3a Llenbciem, Binble nepeBaxHo WwoHaviMeHwe npnbnusHo 85 rpagycis 3a
Llenbciem, i Ginblie nepeBaxHo LloHanmeHwe npnbnunsHo 100 rpagycie 3a Llenbciem. Hanpuknag,
eTan CylWiHHSa Moxe OyTu BMKOHaHWM Mpu Temnepartypi Big npubnusHo 75 rpagyciB 3a Llenbciem go
npubnmaHo 120 rpagyciB 3a Lienbciem, abo Big npmbnusHo 75 rpagycis 3a Llenbciem go npnbnmnsHo
110 rpagycis 3a Llenbciem. Lien piBeHb TemnepaTypy BMOUpaTb AN 3abe3neyeHHs epekTUBHOro
CYLUIHHSA 3i 30epeXXeHHSAM NOPIBHSAHO BUCOKOIO PiBHS Xnopodiny Ta 3anobiraHHs NOLUKOKEHHIO NUCTS
nif, Yac npoLecy HarpiBaHHs.

B ocobnvBo nepeBaxxHOMY BapiaHTi 34INCHEHHS, eTan CYLUiHHA BMKOHYIOTb MpU TemnepaTtypi Big
75 rpagycis 3a Uensciem go 110 rpagycis 3a Liensciem y nOTKOBIN cyLuapui.

TpuBanicTb eTany HarpiBaHHa Byge 3anexaTu Big piBHA BOMOroCTi HEBUTPMMAHOMO THOTIOHOBOTO
nnucTa nepepn CyLWiHHAM, a TakoX Big KOHKPETHOI TemnepaTypw, BUbpaHoi ond etany HarpiBaHHs, Ta
TOYHMX YMOB HarpiBaHHs. [NepeBakHO, TIOTIOHOBE NMCTS HarpiBaloTb NPOTArOM He binbLue 7 roguH,
nepeBaxHo He binblue 6 roguH, nepeBaxHo He Ginblle 4 roauH, nepeBa)xxHo He Oinblue 2 roauH, i
HanbinblUe nepeBaxHOo He Ginblue 1 roanHu.

B ocobnveBo nepeBaxHOMY npuknagi, HEBUTpPMMaHe TIOTIOHOBE JIMCTA HarpiBawTb npu
TemnepaTypi 75 rpagyciB 3a Llenbciem npotarom He Ginblie 7 rogvH Ans OOCATHEHHS MOTPIGHOro
3HWXKEHHS BMICTy Bomnoru. B anbTepHaTuBHOMY nepeBaxHOMy Mpukrnafi, HeBUTpUMaHe THIOTIOHOBE
nucta HarpisatoTb npu Temnepatypi 110 rpagyciB 3a Llenbciem npoTtarom He Oinblie 4 roguH Ans
AOCATHEHHS MNOTPIGHOro 3HWKEHHS BMICTY BOMOIMN.

lMepeBaxHO, eTan HarpiBaHHS BUKOHYIOTb Y BEHTUNIbOBAHUX YMOBax, 3 MPOMYCKaHHSAM
©e3nepepBHOro NOTOKY MOBITPs1 abo IHEPTHOrO rasy yepes TIOTIOHOBE NUCTA Mig Yac HarpiBaHHs. Lle
3abe3nevye nepeeary, ska nonsrae y MOXMBOCTI 3MEHLLEHHSA MOTPIOHOIo Yacy CyLUiHHS.

lMepeBaxHO, eTan HarpiBaHHSA BUKOHYKOTb 0€3 nepemillyBaHHsI THOTIOHOBOMO NUCTSA, Hanpuknag, y
OapabaHi, wo obepraeTbed. Lle 3anobirae MOXNMBOMY MOLUKOKEHHIO TIOTHOHOBOrO NUCTA Mig vac
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HarpiBaHHs.

ETan HarpiBaHHa MOXe OyTW BUKOHAHWUIA NS LiNiCHOrO HE3MIHEHOro TIOTIOHOBOrO NUCTH. B sikocTi
anbTepHaTMBW, TIOTIOHOBE INUCTA MOXe OyTu niggaHe BMOANEHHIO YepeLlkiB nepeg eTanom
HarpiBaHHs 3 TUM, W06 TIOTIOHOBI MUCTOBI NITACTUHKMN Ta TIOTHOHOBI YEPELLKN CYLUUINCS OKPEMO OAWH
Big, 0HOrO.

Y pesikux BapiaHTax 3A4iMCHEHHsl, eTan HarpiBaHHA BKMo4Yae B cebe HarpiBaHHSA LuinicHoro
TIOTIOHOBOIO NUCTSA, BiAAiNEHHA TIOTIOHOBMX NUCTOBWUX MMACTUHOK Bid TIOTIOHOBMX YepeLukiB nig vac
CYWIiHHA Ta BUAaAnNeHHs TIOTHOHOBUX FMUCTOBMX MNMACTUHOK 3 CYLLAapKM 3 HACTYMHUM HarpiBaHHAM
TIOTIOHOBMX YEpPELLKIB, L0 3anuwimMnmca Ao ix BucuxaHHs. Lle 3abesneyye MOXIMBICTb e(PeKkTUBHOro
CYLUIHHS 9K TIOTHOHOBMX NMCTOBMX MMNACTUHOK, TaK i CepenHix XUnok 6e3 nepecyllyBaHHSA NIMCTOBUX
NMIacTUHOK.

Y pesiknx BapiaHTax 34iNCHEHHS, B SIKMX eTan CYLUiHHA BMKOHYIOTb LUMSIXOM HarpiBaHHH, crnocib
3rigHO 3 AaHWM BUMHAXOL4OM MOXe OOAATKOBO BKMOYATU APYIMA €Tan HarpiBaHHA, SIKUA BUKOHYHOTb
nicns nepworo etany HarpiBaHHa Ta npu Ginblie HWM3bKIN Temnepatypi. Hanpuknag, cnocié moxe
A00aTKOBO BKMOYaTU APYrMiA eTan HarpiBaHHs, Mig Yac SKoro HeBUTPUMAaHI 3eneHi TIOTIOHOBI NUCTK
HarpiBaloTb Npu TemnepaTtypi MeHwe nNpubnunsHo 75 rpaaycie 3a Llenbciem abo meHwe npnbnusHo 50
rpagycis 3a Llenbciem. BkrioueHHs1 gpyroro eTany HarpiBaHHsa MoXe OyTW nepeBaXHUM Y TUX
BUMNagKax, Konu HeBUTPMMaHe TIOTIOHOBE NUCTS 3anuilaloTb HE3MIHEHUM i Yac CYyLWiHHS, TakK LWo
3a6e3neyyoTb MOXIMBICTb MOBHOMO BUCYLLYBAHHS TIOTIOHOBUX YEpPELLKIB (CepeaHiX XNMOoK).

B sKkocTi anbTepHaTuBM HarpiBaHHs, eTan CyLliHHS cnocoby 3a AaHMM BUHaxo4oM Moxe OyTu
BUKOHaHUM WnsxoMm niodpinisauii. Jliocpinisauis, Takok Bigoma £k cybniMauinHe CyLUiHHS,
npeactaense coborw npouec 3HEeBOAHEHHS, AKUM BKIOYae B cebe 3amMOopOoXXyBaHHA MNpOAyKTy (y
OAHOMY BUNAAKY - TIOTHOHOBOrO NUCTS) 3 NodanblUnMM MNOCTYMOBUM 3HUKEHHSIM TUCKY Ta MigBULLLEHHAM
TemnepaTypu 3 MeToto cybniMaii 3aMopoXXeHOT BoAM i, TaKMM YMHOM, i BUAANEHHS 3 MPOOYKTY.

MepeBaxHoO, Nig Yac CyLUiHHSA HEBUTPUMAHOIO 3€1I€HOro TTIOHOBOIO NINCTSA LWNAXOM niodinisauii
TIOTIOHOBE IIMCTSA CMo4YaTKy 3aMOPOXYylTb A0 Temnepatypu MeHwe MiHyc 60 rpagycis, Ginblue
nepeBaXHo MeHLWe MiHyc 75 rpagyciB 3a Llenbciem. Hanpuknag, THOTIOHOBE NMCTS Moxe OyTu
3aMopoXxeHe [0 Temnepatypu npubnusHo MiHyc 80 rpagycie 3a Llenbciem. [MepeBaxHo,
3aMOpPOXYBaHHS TIOTHOHOBOTO FIUCTS BUKOHYIOTb SIKHaNLWBKUALLE Nicns 30MpaHHsa NUCTS.

IHWIi eTann npouecy niodinizauii BUKOHYIOTb Y BigNOBIAHIN kaMmepi ons niodinisauii. Ha nepwomy
eTani niodinisauii HeBUTpMMaHe TIOTIOHOBE NUCTHA MepPeBaXXHO 30epiraloTb y 3aMOPOXKEHOMY CTaHi
npu atmoccepHoMy TuUCKy. [lepeBaxHo, TpuBanicTb nepLlioro etany niocpinisauii ctaHOBUTE He
Binblwe npnbnumaHo 60 xBunuH, 6inbLe nepesBaxHo He Ginbwe Npubnn3Ho 30 XBUNKH.

Ha gpyromy etani niodpinisauii, cTyniHb Bakyymy Ta TemnepaTypy BCEepeauHi kamepu NocTyrnoBo
peryniowTe 00 AOCATHEHHS LUiNMbOBOrO TUCKY (AKUWA HMKYe aTMOC(EepHOro TUCKY) Ta LinboBOi
TemnepaTtypu (WO HwkK4Ye 3a KiMHaTHy Temnepatypy). LinboBuiA TUCK nepeBaxHO CTaHOBUTb
npubnusHo 0,1 mbap. LinboBa TemnepaTypa nepeBakHO CTaHOBUTb npubnusHo 15 rpagycis 3a
Llenbciem. MNMepeBaxHo, TpuBanicTe Apyroro etany niodinisawii cTaHoBWUTb Big NpubnusHo 24 roguH
00 npnbnmsHo 60 roguH.

Ha TpeTbOoMy W ocTaHHbOMY eTani niodinisauii Temnepatypy 36inbwyoTb MpubNnsHo Ao
KiMHaTHOT TemnepaTypu (22 rpagycu 3a Llenbciem) npu noBHoMy BakyyMmi. [NepeBaxHo, TpuBanicTb
TpeTboro eTany niodinizawii cTaHoBMTb Big NpMGnM3HO 24 rogmH oo npubnusHo 60 roguH.

B skocTi gogaTkoBoOi anbTepHaTMBKM, eTan CyWiHHA cnocoby 3a JaHWM BUHAxXodoM Moxe 6yTtu
BWKOHaAHUA 3 BWKOPUCTAHHAM MIKPOXBUNBLOBOrO HarpiBaHHA. Hanpuknag, HeBuTpMMaHe 3erneHe
TIOTIOHOBE NUCTSA MOXe OyTn BUCyllEeHEe Yy MIKPOXBUIbOBIM TYHEnNbHiA cywapui. BukopuctaHHs
MiKPOXBMWITbOBOIrO HarpiBaHHA ANs CyLUiHHA HEBUTPUMAHOIO 3eMeHOro TIOTIOHOBOrO NMCTS 3abesnevye
MOXIMBICTb OyXe LWBUAKOro BUOANEHHS BOMNOMM 3 JIUCTSH, OCKIfMIbKWM MIKPOXBUAI 34aTHI LUBUAKO
nigBuULLYBaTM TemnepaTypy NucTa, WO NPuU3BOAMTbL OO BUMNAPOBYBAHHS MONEKYN BOOW BCEPEAVHI
TIOTIOHY.

MepeBaxHO, Ha eTami CywWwiHHA HeBUTpPUMaHe 3efeHe TIOTIOHOBE nMcTa  6e3nepepBHO
nepemiwaoTb Yepe3 oauH abo Ginblue MiKpOXBUITbOBMX BNOKIB, Hanpuknag, Ha KOHBEEPHIN CTpiuLi.
MoTyXHiCTb Ta TpuBanicTb eTany MIKPOXBUIbOBOrO HarpiBaHHs MOXyTb OyTu aganToBaHi Ans
3abe3neyveHHst NOTPIOHOrO PiBHS BOMOrOCTi THOTKOHOBOIO JINCTS.

MigxoasLi MiKpoxXBUNbOBI TYHEMbHI CyllapkM OOCTYNHI Ha PUHKY, Hanpuknag Big komnadil Jinan
Himax machinery Co., Ltd.

lMicnsa cywiHHA 3eneHoro TITIHOBOMO MNUCTS OO0 MOTPIGHOro BMICTY BOMOrK, WO CTaHOBUTHL Big 4
0o 15 BiAgcoTKiB 3a Baroto, BMUCYLLEHE TIOTIOHOBE NMCTS1 00pO6nA0Tb 3 METOK OTPMMaHHS BUCYLLEHOIO
3€r1IeHOro TIOTIOHOBOMO MaTepiany HeobxigHoro poamipy. HeBuTpumaHe 3eneHe TIOTIOHOBE IMCTS
NnepeBaXXHO Hapi3alTb abo noAapibHIOTE 3 BUMKOPUCTAHHSM BiJOMUX TEXHOSOMA OTPUMAHHS
TIOTHOHOBUX YaCTUHOK.
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KoHKpeTHi BapiaHTW 3AiicHeHHs OyayTb Aani onucaHi TinbkM SK Npuknag 3 nocUnaHHAM Ha
CYMpPOBIiAHI KPECNEHHS!, HA SKUX:

Ha @ir. 1 300paxeHUn nNepLunii BapiaHT 34iMCHEHHS CyOCTpaTy reHepy4oro aepososib BUPOOY,
ONUCaHOro y JaHOMY JOKYMEHTI;

Ha ®ir. 2 306paxeHa reHepyto4va aepo3ofib CUCTEMA, KA MICTUTb FEHEpPYYMiA aepo3osib BUPIO i
reHepy4mii aepo30osib NPUCTPIN, LLO MICTUTb ENEKTPUYHUIA HarpiBanbHUN EEMEHT;

Ha ®ir. 3 306paxeHa reHepytova aepo3osib CUCTEMA, SKa MICTUTb FrEeHepyYMini aepo3osb BUPIO i
reHepy4mii aepo30osb NPUCTPIN, LLIO MICTUTb FOPIOYMIA HarpiBaribHUN €MEMEHT;

Ha ®ir. 4 npeacraBneHun Burmnsag y pospisi dinstpa 1050, wo fooaTKOBO MICTUTE eneMeHT Ans
Moaudikauii aepo3onto, Npuyomy

Ha ®ir. 4a 306paxeHni eneMeHT Ana moaudikadii aepo3onto y BUrnagi cepunyHoi kancynm abo
KynbKkun BcepeauHi inbTpytoyol 3arnyLuKku;

Ha ®ir. 4b 306paxeHnii enemeHT AnA mMoaudikauii aepo3onto y BUrMSAI HUTKA BCepeauHi
PINbTPYOYOI 3arnyLUKu;

Ha @ir. 4c 300paxeHun enemeHT Ana Moaudikauii aepo3onio y BUrMsiAi cepuyHoi kancynm
BCEpPEANHI NOPOXHMHW Yy inNbTpi; Ta

Ha ®ir. 5 nokaszaHui BUMMSA Yy pO3pisi 3arnyLwkun 3 reHepyro4oro aepo3sonb cybecTtpaty 1020, sikuia
000aTKOBO MICTUTb NOAOBXEHUN CTPYMONPUIAManbHUN eNeMeHT.

Ha ®ir. 1 306paxeHuin reHepyoumn aepo3onb BUpiO, wo HarpiBaetbcs 1000, skuin MiCcTUTb
cybcTpaT, onucaHun y gaHomy AoKymeHTi. Bupio 1000 MiCTUTb 4OTMPU €fEeMEHTU; FeHepY4un
aepo3sonb cybetpat 1020, nopoxHMcTy aueTtunuentonosHy Tpyoky 1030, posginbHun enemeHT 1040 i
MyHAWTYYHUA PinbTp 1050. Lli yoTnpm enemeHTM posTalioBaHi MNOCMIAOBHO, BUPIBHSHI 3a OAHIE0
BicClo 1 06'egHaHi 3a gonomoroto curapetHoro nanepy 1060 3 yTBOPEHHSIM reHepyl4oro aepos3orsb
Bupoby 1000. Bupid 1000 mae MyHALWTYYHWIA KiHeub 1012, AkMiA KOpUCTyBay BBOAWTL Y CBIill POT Mig
Yac BUKOPUCTaHHA, Ta AanbHin KiHeub 1013, AKMM po3TalOBaHUA Ha MPOTWUMEXHOMY KiHUi BUPOOY
BiQHOCHO MyHALWTYKOBOro KiHusi 1012. BapiaHT 3piicHEHHSI reHepyl4oro aepos3osis BMpoOy, LWo
nokasaHun Ha ®ir. 1, ocobnmBo NigxoauTb ANS BUKOPUCTAHHS 3 €MNEKTPUYHMM FEHEPYIOHYUM aepo3orib
NPUCTPOEM, LLIO MICTUTb HarpiBay Ans HarpiBaHHsi reHEPYHYOro aepo3orb cybeTpary.

Y 3ibpaHomy Burnagi goexuHa Bupoby 1000 ctaHoBUTL NpubNM3HO 45 MinNiMeTpiB, 30BHILLHIN
aiameTp - NpubnusHo 7,2 minimeTpa, a BHYTPILWHIA giameTp - npubnmaHo 6,9 minimeTpa.

leHepylounn aeposonb cybetpat 1020 MicTUTb  3arnywiky, ska BWKOHaAHa 3 JucTa
rOMOreHi30BaHOro THOTIOHOBOrO Martepiany, L0 MICTUTb CyMill BUCYLLEHOrO 3eSieHOro THOTHOHOBOMO
MaTepiany 3 YaCTUHKaMu BUTPUMAHOTIO TIOTIOHY.

Pago npuknagiB romMoreHisoBaHoOro TIOTIOHOBOrO MaTtepiany, Wo nigxoautb Ans OTPUMaHHSA
reHepyto4oro aeposonb cybectpaty 1020, nokasaHi y Tabnuui 1 Hwxde (ams. 3pasku A i B). Jlnct
3ibpaHuii, rodpoBaHuii i OBropHyTUI Yy iNbTPyOUYUA Nanip (He NoKasaHWi) 3 YTBOPEHHSAM 3arnyLuKu.
Jlnct mictuTb gobaBku, y TOMy YMCHi FMiLepon, B SKOCTi pe4OBUHM A58 yTBOPEHHSA aepo30rto.

eHepytounn aeposonb Bupid 1000, wo nokasaHuin Ha Pir. 1, BUKOHAHWUI 3 MOXIMBICTIO B3aEMOAIT
3 reHepylyYnM aepososib NPUCTPOEM 3 METOK CMOXMBAHHSA. Takui reHepyluynin aeposonb NPUCTpIn
MiCTUTb 3acobu [na HarpiBaHHS reHepyldoro aeposonb cybctpaty 1020 go Temnepatypw,
OOCTaTHbOI AN YTBOPEHHHA aepo3ofto. 3asBuyant reHepyloumid aepos3ofb MPUCTPIN MOXe MICTUTU
HarpiBanbHUM eNeMEHT, KU OTOYye reHepytoumin aepo3onb Bupid 1000, po3TalloBYHUYNCH CYMKHO 3
reHepytoumm aeposonb cybctpatom 1020, abo HarpiBanbHUN €NeMeHT, SIKUN BCTaBMSETbCA Y
reHepytoumin aeposone cybctpat 1020.

Micna BBeOeHHs Yy B3aEMOLi0 TEHepyr4voro aepos3osle BMpPOOY 3 reHepyyuM aepos3onb
NPUCTPOEM, KOPUCTYBAY 34INCHIOE 3aTsKKy Ha MyHAWTYYHOMY KiHUi 1012 kypunbHoro supoby 1000,
Ta reHepyouni aeposonbe cybetpat 1020 HarpiBaeTbcs Ao Temnepatypu npubnusHo 375 rpagycis 3a
Llenbciem. Mpu uin TemnepaTtypi BiobyBaeTbCa BUAINEHHSA NETKMX CMOIMYK i3 FEHEPYYoro aepo3orb
cyberpaty 1020. Lli cnonyku koHOEHCYTbCA 3 YTBOPEHHAM aepo3orto. Aepo3osb BTANYETLCA Yepes
dinbTp 1050 y poT KopucTyBaya.

Ha oir. 2 nokasaHa finsHKa enekTpuyHol reHepykoyol aeposonb cuctemn 2000, B sk
BMKOPUCTOBYETLCS HarpiBaneHe neso 2100 onsa HarpiBaHHsi reHepyro4oro aeposonb cybctpaty 1020
reHepyto4oro aeposonb Bupoby 1000. HarpiBanbHe ne3o BCTaHOBMEHE BCepeauHi kamepu Ans
NPUIOMY FeHEpPYYOro aepo3oslb BUpOOY B eNeKTpUYHOMY reHepyrovoMy aepo3onb npuctpoi 2010.
eHepyouMn aepo3onb NPUCTPIN Mae MHOXUHY oTBopiB 2050 gns nosiTpsi, wo 3abesneuvyoTb
MOXIUBICTb MPOXOMKEHHS MOBITPS OO reHepyw4voro aeposonb Bupoby 1000. [MoTik noBsiTps
nosHayeHun ctpinkamm Ha ®ir. 2. [eHepyO4Min aepo3onb NPUCTPIA MICTUTb [XEPENO XUBMEHHSA W1
€IeKTPOHHY CxeMmy, SKi He nokasaHi Ha dir. 2. 'eHepytoumn aeposonb BMpi6 1000 3a dir. 2 € Takum, sK
onncaHo cTtocoBHO dir. 1.

B amnbTepHaTuBHIN KOHGirypauii, wo nokasaHa Ha ®ir. 3, reHepyloda aepo3onb cuctema
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300paxkeHa 3 ropoYMM HarpiBanbHMM eneMeHToM. Y Ton vac sk Bupid 1000 3a ®ir. 1 npmusHayveHun
AN BUKOPUCTaHHA Y B3aemofii 3 reHepytouMMm aepo3orb npuctpoem, Bupio 1001 3a dir. 3 mictntb
roptode mxepeno 1080 Tenna, ke Moxe OyTu 3ananeHe Ta TEMNO AKOTO MOXe nepefaBaTuCs Ha
reHepyto4mii aeposornb cybctpaT 1020 anga yTBOpeHHS aepo3oriio, WO BAMXAeTbCS. [optoye axepeno
80 Tenna npepactaBnsie coboO BYriNbHUIA €NEMEHT, SKUA PO3MILLEHUI MNOBNM3y reHepyyoro
aepo3osb cyocTpaTy Ha AanbHbOMY KiHUi 13 cTpwkHA 11. EnemMeHTu, SKi € o CyTi Takumm X, Wwo 1
enemeHTu 3a Pir. 1, N03HaYEHi TaKUMU XX HOMEpaMu.

Ha o®ir. 4 npegcraBneHnn Burnag y pospisi ginetpa 1050, Wo Ao4aTKOBO MICTUTb €feMeHT
Moaudikauii aeposonto. Ha ®ir. 4a ginbTp 1050 goaaTKOBO MICTUTL enNeMeHT MmoaudikaLii aepo3onto
y BUrnsai cpepmnyHoi kancynun abo kynoku 605.

Y BapiaHTi 3gincHeHHs 3a ®ir. 4a kancyna abo kynoka 605 BOygoBaHi y (pinbTpyounn cermeHT
601 n oToueHi 3 ycix 6okiB inbTpytounm maTepianom 603. Y gaHoMy BapiaHTi 34iMCHEHHS, Kancyna
MIiCTUTb 30BHIiLWHIO OBOMOHKY Ta BHYTPILWHIO CEPLEBUHY, MPUYOMY BHYTPILWHS CepueBUHa MICTUTb
pioKy CcMakoapoMaTuyHy pedvoBuMHY. Pigka cmakoapomaTuyHa pedoBMHA Npu3HayveHa Ans HagaHHSA
CMaKky/apomaTy aepo30Si0 Mi4 4Yac BUKOPUCTAHHS TFEHEpYyK4oro aepo3ofib BUpoOy, OCHaLLEeHOro
dinbTpom. Kancyna 605 Buainse woHanMeHLwe 4YacTuHY Pigkoi cMakoapoMaTUYHOI pedYOBUHN, KOSK
GdinbTp NigaatoTb Ail 30BHILLHLOIO 3YCUNNs, Hanpuknag, B pe3ynbTaTi 34aBNOBaHHA CnoXnBadvem. Y
nokasaHoOMY BapiaHTi 34INCHEHHS, Kancyna € B UinoMy cdepuyHow, 3 Mo CyTi 0e3nepepBHON
30BHILUHBbOI OBOJTOHKOI, L0 MICTUTb B CODI piaKy CMakoapoMaTu4Hy pevOBUHY.

Y BapiaHTi 3aiicHeHHs 3a dir. 4b, dinbTpytounin cermeHT 601 MiCTUTb 3arnyLwKy 3 QiNbTPYHYOro
MaTepiany 603 Ta Hecyyy CMakoapOMaTWU4Hy PEYOBUHY LieHTpanbHy HUTKY 607, sika npoxoauTb B
OCbOBOMY HarnpsiIMKy depes3 3arnyLuky 3 ginbTpytodoro matepiany 603 napanenbHO NO340BXHIN OCi
dinbTpa 1050. Hecyya cmakoapomaTvyHy peyvyoBMHY LeHTpanbHa HuTka 607 mae no cyTi Taky X
AOBXWHY, WO | 3arywka 3 dineTpytovoro martepiany 603, BHacnigoK 4YOro KiHUi Hecy4yoi
CMakoapoMaTU4YHY PEYOBUHY LieHTpanbHOI HUTKM 607 BMOHO Ha KiHUSX (binbTpytovoro cermeHTta 601.
Ha ®ir. 4b dinbTpytouni matepian 603 npegcrtaensie cobot aueTunuentonosHuin oxryT. Hecyda
CMakoapoMaTU4Hy PeYOBUHY LieHTpanbHa HuTka 607 oTpumaHa i3 ckpyyeHoi diuenn ¢inbTpa Ta
HaBaHTa)keHa Pe4voBUHOK ANna Moaudikauii aepo3onio.

Y BapiaHTi 3aiicHeHHs 3a Pir. 4c¢, dinbTpytounn cermeHT 601 MiCTUTb Binblue HidXX OOHY 3arnyLuky
3 hinbTpytovoro matepiany 603, 603'. MNepeBaxHo, 3arnyLwkn 3 inbTpytodoro matepiany 603, 603’
BMKOHaHi 3 aueTunuentonosn, Tak Lo BOHW 34aTHi inbTpyBaTW aepo3oflb, SKUA CTBOPHETLCHA
reHepyto4MM aepo3ornb BMpoboM. HaBkono dinbTpytoumnx 3arnywok 603, 603" obropHyTta obropTka
609, wo 3'egHye ix. BcepeaunHi nopoxHuMHM 611 postawoBaHa kancyna 605, Wwo MiCTUTb 30BHILLHIO
OBONMOHKY Ta BHYTPIWHIO CEpueBUHy, NPWYOMY BHYTPILLHA  CepueBMHa MICTUTb  pigKy
CMakoapoMaTU4Hy peyoBuHY. B iHWOMY Kancyna aHanoriyHa BapiaHTy 34iMCHeHHs 3a dir. 4a.

Ha ®ir. 5 nokasaHum Burnag y pospisi reHepytodoro aeposonb cyberpaty 1020, akun [ooaTkoBo
MICTUTb MOAOBXEHY CTpymonpuiiManbHy cmyry 705. [eHepytounii aeposonb cybetpat 1020 micTuTb
3arnywky 703, ska BMKOHaHa 3 NMcTa roMOreHisaoBaHoOro TIOTIOHOBOrO Martepiany, o MiCTUTb CyMiLl
BUCYLUEHOro 3efieHoro TIOTIOHOBOrO Martepiany Ta 4acTMHOK BUTPUMAaHOro TIOTIOHY. [logoBxeHa
cTpymonpuiimManbHa cmyra 705 BGygoBaHa BcepeanHy 3arnywkm 703 Ta npoxoanTb y NO340BXHLOMY
HanpsIMKy MK po3TalloBaHMM paHille 3a MOTOKOM i po3TalloBaHWM Aani 3a MOTOKOM KiHUSMMK
sarnywkn 703. Tpm BuKOpUCTaHHI MOAOBXeHa cTpyMonpunmanbHa cmyra 705 HarpiBae
romMoreHisaoBaH1i TIOTIOHOBMI MaTepiarn 3a paxyHOK iHAYKLINHOro HarpiBaHHs!, ik ONMCaHo BULLE.

Mpuknapg

Pi3Hi 3pa3km romoreHi3oBaHOro TIOTIOHOBOro Martepiany Ans BUKOPUCTAHHSA B FEHepylyomy
aepo3sornb cybcTpaTi 3rigHo 3 AaHUM BUHaxXO0A4O0M, ONMCAHOMY BULLIE 3 MOCUNAHHAM Ha dirypu, MOXyTb
OyTn BUrOTOBMEHI 3 BOAHUX NynbM, WO MalTb CKNagu, nokasadi y tabnuvui 1. 3pasku A-D mictunm
BUCYLUEHWIA 3eMeHnI TIOTIOHOBUIA MaTepian (abo okpemo, abo y Cymili 3 YaCTUHKaMM BUTPUMAHOIO
TIOTIOHY) 3rJHO 3 JaHUM BMHaxofoM. 3pa3ok E MiCTMB nuvwe 4acTUHKM BUTPUMAHOro TIOTIOHY Ta
BKMIOYEHWUI NULLIE 3 METOH NMOPIBHSIHHSA.

3pasok A OyB BUrOTOBMNEHUI 3 KAPOOKCMMETUNLIENIONO3HNM CMOSTYYHUM Y CyMiLli 3 LLeN03HUMM
BOMOKHaMM, 3rigHO 3 OPYrYM MepeBaXHUM BapiaHTOM 3AiNCHEHHS JaHOro BuHaxody. 3pasok A Oys
BUrOTOBMNEHWUA 3 BOOHOI MynbMnu, WO MIicTUTb 72,97 kr Boam Ha 100 kr nynenu, a 3anuwiok npvnagae
Ha KOMMOHEHTM Y BiHOCHMX KiNbKOCTSX, LLIO NOKa3aHi y Tabnuui 1.

3pa3km B-D Gynum BUrOTOBMEHi 3i CMOMYYHWKOM Yy BUIMSAAi ryapoBOi kamegi, 3rigHO 3 MepLunm
BapiaHTOM 34iNCHEHHA gaHoro BuHaxogy. 3pasku B-D 6ynu BurotoBneHi 3 BOAHOI Nynbnu, WO
MicTuTb 78-79 kr Boan Ha 100 kr nynenu.

Y HaBegeHin Hmxye Tabnuui "DWB" o3Hadvae "y nepepaxyHKy Ha cyxy Bary (dry weight base)", y
OAHOMYy BMMAAKYy - BiACOTKM 3a Barow, L0 OOYMUCIOKTLCA BIQHOCHO CYXOi BarM roMOreHisoBaHoro
POCIMMHHOIO MaTepiany. YacTuHkm TOTOHY GynvM nomeneHi OO cepeaHboro po3mipy yactuHok 100
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MIKPOH 3a JOMOMOro MOTPIMHOIO yaapHOro noMmeny.

BucylweHnin 3eneHun TIOTIOHOBMIA MaTepian 6yB OTpUMaHWn 3 TIOTIOHOBOro nucta bepni, Ta BiH
OyB niggaHui LWBUOKOMY CYLUIHHIO 3 BUKOPUCTaHHSIM CNoco0y HarpiBaHHS 3rigHO 3 AaHMM BUHaxXO4OoM,
ONMCcaHoro Buwe. YacTWHKM BUTPUMAHOrO TIOTIOHY 3a HeOoDOXigHOCTI MOXyTb OyTu oTpumaHi 3
BUTPUMAHOrO TIOTIOHY 04HOro abo binbLue Tunis.

Mynbnu MoxyTb BGYTU MiggaHi NUTTAM 3 BMKOPUCTAHHSM nvMBapHoro 6pyca (0,6 MM) Ha cknsiHy
nnacTuHy, BUCYLLEHi y nedi npyn Temnepatypi 140 rpagycie 3a Lienbciem NpoTsarom 7 XBUMWH, a NoTiM
BUCYLLIEHI Y Apyri nedi npy TemnepaTtypi 120 rpagycis 3a Llenbciem npotsrom 30 cekyHA,.

Tabnuuga 1
BMmicT cyxux peqyoBuH y nynbnax
HeButpnma- o .
9 .| Butpnmanui . 'yapoBa LlentonosHi
3pasok HU 3eneHnn TIOTIOH Mmiuepon Kameb Kap6okcmeTunuentonosa BONOKHA
TIOTIOH o (% DWB) o (% DWB) o
(% DWB) (% DWB) (% DWB) (% DWB)
A 25 50 16,7 0 4,6 3,7
B 75 0 18 3 0 4
C 37,5 37,5 18 3 0 4
D 25 50 18 3 0 4
E 0 75 18 3 0 4

Insa koxHoro i3 3paskiB A-E romoreHizoBaHoro TIOTIOHOBOro Martepiany moxe O0yTu BUroToBreHa
3arnywka 3 ofHoro 6e3nepepBHOr0 NMCTa FOMOrEHi30BaHOro THOTHOHOBOMO Marepiany, npuyomy
KOXHUI 3 nucTiB mae wupuHy Big 100 mm go 130 mm. |HamMBiAyanbHi NUCTU NepeBaXHO MaloTb
TOBLUMHY NpubnnsHo 220 MiKpoH i rpamax npubnusHo 189 r/m2. LLnpuHa BigpisaHHs KOXHOro nucra
cTaHoBUTb NpubnuaHo 120 mm. JInctn moxyTe 6yTn rodpposaHi oo sucotu Big 165 mikpoH go 170 mi
KPOH, 3rOpHYTI 3 YTBOPEHHAM 3arnywok, WO MalTb AOBXWHY npubnudHo 12 mm i Aiametpm
Npubnm3Ho 7 MM, N OTOYEeHi nanepoBol ObropTkot. 3aranbHa Bara KOXHOI 3arfyLlikyn CTaHOBWUTb
npnbnmaHo 250 mr.

[Ona KOXHOI i3 3arnywok Moxe OyTW BUrOTOBMEHMI FEHEpPYy4uMiA aepos3ofnb BUpIO, Wo mae
3aranbHy JOBXWHY NpUONn3Ho 45 MM i KOHCTPYKLIto, IO Nnoka3aHa Ha Pir. 3 i MicTUTb, NoYMHaoum 3
pO3TaLLOBaHOrO Aarni 3a NOTOKOM KiHUS: aueTUnuentono3Hni dinbTp (ZOBXUHOK NPUOMIM3HO 7 MM) Ha
MYHOLITYYHOMY KiHUi, pO34iNbHUK aepo3osio, WO MICTUTb rodhpoBaHUN NUCT 3 MomniMepy Ha OCHOBI
NOMiMOJSIOYHOI KUCHOTU (LOBXMHOK MNpUOMM3HO 18 MM), MOPOXHUCTY aueTaTHy TPYOKy (LOBXMHOM
NpmbrmM3HO 8 MM) Ta 3arnyLUKy 3 reHepy4oro aepo3osnb cybcTpary.

MopiBHANLHWUIA Npuknag 1 - ToToH Bepni

[ns gemMoHcTpauii BNnvBYy Npouecy BUTPUMKM Ha XiMiYHMI cknag ToTioHy bepni, 6yB BuMipsaHui
piBEHb MEBHUX CKNagoBMX TIOTIOHY ANA TPbOX 3paskiB TIOTIOHOBOro NucTA bepni: HEBUTPUMAaHOrO
3€er1eHoro TITIOHOBOIO NMcTa bepni, TIOTIOHOBOro NUCTA bepni, BUTPUMAaHOro 3 NOBITPSHUM CYLUIHHAM
npotarom 5 fib, i TIoTIOHOBOrO NUCTA bepni, NOBHICTIO BUTPMMAaHOrO i3 NOBITPAHWUM CyLiHHAM (50 gib).
KoxHuin 3pasok cnovaTKy cknagaBcsi 3 OAHOMO i TOro X HEBUTPMMAaHOTO 3eMEeHOro TIOTIOHOBOMO NIUCTS
Bepni, Ta ToMy nepenbavaeTbes, WO 3MiHa PIBHA KOXHOrO KOMMOHEHTa cTana npsMyMM pes3yrnbTaToM
npoLecy BUTpUMKN. Pe3dynbTaTu NoKkasaHi y HaBedeHin Huk4ve Tabnuui 2.

Tabnuuga 2

XiMiYHWA cknag HEBUTPUMAHOIO Ta BUTPMMAHOrO TIOTHOHOBOMO nnucta bepni
(y nepepaxyHKy Ha cyxy Bary)

Kinekictb y KinbkicTb y TioTioHOBOMY | KinbKiCTb Y NOBHICTIO
HEBUTPUMaHOMY TNACTIi, BUTPMMAHOMY 3 BUTPMMaHOMY
KOMNOHEHT TIOTIOHY . . .
3er1eHOMY TIOTHOHOBOMY | MOBITPSIHUM CYLUIHHAM | THOTHOHOBOMY NUCTI (Ha
nncTi (Ha rpam) npotarom 5 gi6 (Ha rpam) rpam)
Xrnopodin 1,2 mr 0,2 mr 0,2 mr
AcnapariH 0,28 mr 12,5 mr 18,4 mr
Amiak 0,11 mr 0,26 mr 2,55 mr
BaranbHa KinbKicTb
) . 9,69 mr 56,8 mr 48,2 mr
BilTbHNX aMiHOKUCIIOT
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Tabnuuga 2
XiMiYHWA cknag HEBUTPUMAHOIO Ta BUTPMMAHOIO TIOTHOHOBOMO nucta bepni
(y nepepaxyHKy Ha cyxy Bary)
Kinbkictb y KinbkicTb y TtoTiOHOBOMY |  KinbKiCTb Y NOBHICTIO

HEBUTPMMaHOMY NWCTi, BUTPMMaHOMY 3 BUTPUMaHOMY

KOMMOHEHT TIOTIOHY . . .
3ef1eHOMy TIOTIOHOBOMY | MOBITPSHUM CYLUIHHSIM | THOTIOHOBOMY JUCTI (Ha
nncTi (Ha rpam) npotsarom 5 ai6 (Ha rpam) rpam)
N-HITPO30OHOPHIKOTUH 259,2 Hr 1553,6 Hr 21542 vr

Ak nokasaHo y Tabnuui, piBeHb XNopodiny 3HaYHO 3HMXKYETLCH OO0 OYXe HU3bKOro piBHA micns
nmwe 5-goboBoi BUTpUMKK. Lle OemMoHCTpye, WO HasABHICTb piBHS xnopodiny suwie 0,5 mr/r €
NpPaBuUIbHOI 03HAKOK HEBUTPUMAHOIO 3€MEeHOro THOTHOHOBOMO NIUCTS.

Byno BusABNeHO, WO PpiBHI acnapariHy, amiaky, 3aranbHuX BiNbHUX amiHokucnot i N-
HITPO3OHOPHIKOTUHY 3HAYHO NIABULLMNNCA B pe3ynbTaTi Mpouecy BUTPUMKM, TaK LLO Y KOXHOMY
BMNagKy piBEHb KOMMOHEHTa Yy BUTPMMAaHOMY FMCTi CTAHOBMB Yy Kinbka pasiB BULLE, HdX Yy
HEBUTPUMAHOMY 3€fIeHOMY F§UCTi. AK MOKa3aHO HWXKYe, 3HWKEHiI piBHI LUMX KOMMOHEHTIB Y
HEBUTPMMaHOMY 3eSIeHOMY TIOTHOHOBOMY NUCTI 3abe3neynnu 3MeHLIEeHHS BigNOBIAHOrO HebaXxaHoro
KOMMOHEHTa B aepo30/i, WO reHepyeTbCA 3 FOMOreHi30BaHOro THOTIOHOBOrO Marepiany, Lo MiCTUTb
HEBUTPUMaHUN 3eNEeHNI TIOTIOH.

byno BusBneHo, WO piBEHb LYKPY B THOTIOHOBOMY nucTi bepni BapitoBaBcs Big 6,87 BigcoTka 3a
Barow Ansg HEBUTPMMAHOIO 3eMeHOro TITIOHOBOMO NUCTA A0 6,47 BiACOTKa 3a Baroto Ans TIOTHOHOBOIO
nucta 5-gobosoi BUTpUMKM Ta Ao 1,7 BigcoTka 3a Barok Ans MOBHICTIO BUTPMMAHOMO THOTHOHOBOMO
NNCTA NpU BUMIPIOBaHHI Y NepepaxyHKy Ha Cyxy Bary.

Ons koxHoro 3i 3paskiB bepni 3 BMKOpUCTaHHAM npouecy nuTTH, onucaHoro Buwe, 6yB
OTPMMaHUN rOMOreHi30BaHWMi TIOTIOHOBWUI MaTepian, Lo Mae cknaf, nokasaHui y HaBeOeHIn Huxye
Tabnuui 3:

Tabnuusa 3
Cknag romMmoreHi3oBaHoro THOTHOHOBOrO MaTtepiany:
KomnoHeHT % (y nepepaxyHKy Ha cyxy Bary)
YacTuHku TIoTIOHY Bepni 37,5
YacTUHKN BUTPUMAHOIO TIOTIOHY BipIDKMHIS AMMOBOro CyLUiHHSA 37,5
Miuepon 18
'yapoBa kamefpb 3
LlentonosHi BonokHa 4

KoxeH i3 3pa3kiB roMoreHisoBaHoro THOTHOHOBOro mMartepiany 0yB 3i0paHuii 3 yTBOPEHHSAM CTPWDKHSA
reHepyt4oro aepo3osb cybecTpaTty, Wwo mae Bary 250 Mmr, gk NoTiM OyB BKIIOYEHUN Y reHepyrouni
aepo3orb BMPIO, AK onvMcaHo BuLwe Y Npuknaai. 3a A0NOMOro KOXHOIO 3 LiMX FreHepyUYnx aeposorb
BMpOGIB 34iMCHIOBAnNMCa reHepyBaHHA Ta 30ip aepo3onto, WO BAMXaETbCH, 3rigHO 3i cnocobom A
BUNpobyBaHHs, onvMcaHum Buue. [ns KOXHOro 3paska 34iNCHIoBanuCH YNOBMIOBAHHA W aHanis
aeposonio.

Ak geTanbHO onucaHo BuLle, 3rigHo 3i cnocobom A BUNpobyBaHHA reHepytodi aepo3onb BUpoou
MOXYTb OyTW nigdaHi BMNpOOYBaHHIO 3 BUKOPWUCTAHHSAM HasiBHOMO Yy MpoAaxy Tpumada (Tpumad
THS2.2) cuctemun 2.2 gns HarpiBaHHS THOTIOHY y npucTpoi IQOS® 3 HarpiBaHHAM 6e3 cnantoBaHHA Bif
komnanii Philip Morris Products SA. leHepytodi aepos3onb BUpobu Oynu nigaaHi HarpiBaHH y
MaLUMHHOMY peXuMi KypiHHS, pernameHToBaHoMy MiHicTepcTBOM OxopoHM 3gopos's  KaHaaw,
npotaroM 30 3aTsKOK 3 06'€eMOM 3aTsKkM 55 Mn, TpUBanIcTiO 3aTSXKKM 2 CEKYHAM W iHTEpBanom Mix
satsbkkamn 30 cekyHp (sk onmncaHo B ISO/TR 19478-1:2014). Aeposornb, WO reHepyBaBcs nig 4yac
3a3HaA4YeHOro KypurbHOro BMNpoOyBaHHS, 30upaBca Ha inbTpytodii npoknagui Cambridge n
eKkcTparyBaBcs 3a 4OMNOMOrol PigKOro po34mMHHMKA.

Y HaBefeHi Hwk4e Tabnuui 4 nokasaHi pPiBHi OeSKNX aepo30SIbHMX KOMMOHEHTIB, OTPMMaHMX i3
TIOTIOHY, B @epo30risiX, OTPUMaHKX i3 TPbOX 3pasKiB, IO MICTATb YACTUHKN HEBUTPUMAHOIO 3ereHOro
TIOTIOHY Bepni, yacTuHkn ToTIOHY Bbepni 5-4000BOI BUTPMMKM Ta YACTMHKM MOBHICTIO BUTPMMAHOIO
TioTioHy Bepni. KinbKOCTi KOXHOro KOMMOHEHTA aepo30ii0 BMpaXeHi y po3paxyHKy Ha OAuH BuMpIO,
BMXOAAYM 3 Baru CTPWKHS rEHEpPYYoro aepo3osb cybcTparTy, Wo cTaHoBUTbL 250 Mmr:
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Tabnuuga 4

Cknaf aepo307to - KifIbKOCTi KOMMOHEHTIB aepo30sto, OTPUMAHUX i3 TIOTIOHY

CknagoBa aepo3osio

HeBVITpVIMaHe 3eJieHe
THOTHOHOBE JINCTA (38

TroTioHOBE NUCTA 5-
[o60BOI BUTPUMKM (3a

[MoBHICTIO BUTPMMaHe
TIOTIOHOBE NUCTSA (3a

OAVH BUpIO) OAVH BUpIO) OLVH BUpIb)
Akpunamig, 0,76 ur 1,79 ur 2,98 ur
Awmiak 6,99 mr 11,15 mr 22,13 mr
CipkoBogeHb 1,51 yur 1,61 ur 22,60 ur
MeTaHTion 26,14 ur 31,06 ur 31,25 ur
HikoTuH 1,04 mr 1,02 mr 1,01 mr

Pesynbtatn, nokasaHi y Tabnuui 4, AEMOHCTPYOTb BMAMB BKIIOYEHHA YaCTKM BUCYLLEHOrO
3€eMeHoro TIOTIOHOBOrO Marepiany B TOMOreHi3oBaHWiA TIOTIOHOBUI Matepian, LWo YTBOPHE
reHepylo4min aepo3ornb cybecTpar, Ha piBHI KOMMOHEHTIB aepo3onto. MpMMITHO, O piBEHb akpunamigy
B aepososi, OTpMMaHoMy 3i 3paska 3 BKMOYEHVMM [0 HbOrO BUCYLUEHWM 3€SfieHWM THOTIOHOBUM
MaTepianoM, BUSBUBCS 3HAYHO HDKYMM, HIXK Y OBOX iHLUMX 3pasKkax, B SKMX BUKOPMCTOBYBaNUCH nuie
YacTuHKM TiOTIOHY. [lepegbavaeTbcs, WO uUe 0OYMOBMEHO 3HWXEHUM piBHEM acnapariHy B
HEBUTPMMaHOMY TIOTIOHOBOMY FMCTi, SIK ONMcaHo BuLle. PiBHI amiaky, CipKOBOAHIO Ta MeTaHTiony B
aeposoni, OTpPMMaHOMy 3i 3paska 3 BK/MIOYEHWM [0 HbOro BUCYLUEHWM 3€MEeHUM THOTIOHOBUM
MaTepianoM, TakoX BUSBUINCH 3HAYHO HWKYMMW, HDK Yy [OBOX [HWMX 3paskax, B SAKWX
BMKOPUCTOBYBAIUCA NULLE YaCTUHKN BUTPUMAHOTO TIOTIOHY.

Lli pesynbTaTn OEMOHCTPYIOTb KOPUCHUA edeKT, SKUA nonsarae y ToOMy, L0 NpoLec BUTPUMKU He
Mae€ iCTOTHOrO BMAMBY Ha HIKOTWH, WO BUAINAETLCS 3 TIOTIOHOBOIO MaTepiany B aeposorib, i Takum
YMHOM BMKOPWCTaHHSI BUCYLLEHOrO 3€NeHOro TIOTIOHOBOMO Marepiany 3amiCTb BUTPUMaHUX YaCTMHOK
TIOTIOHY HE BMAIMBAE Ha BMICT HIKOTUHY B aepo301i.

B uinomy, aeposonb, OTpUMaHWiA i3 3paska, WO MICTUTb BUCYLLUEHUN 3€efeHUN THTIOHOBUI
MaTepian, NPoAEMOHCTPYBaB 3HWXKEHI PiBHI AeAKMX HEDaKaHUX CNOMyK 3 OAHOYACHUM 36epexXeHHAM
CTabinbHOI 4OCTaBKN HIKOTUHY.

AHanoriyHe 3HWXeHHA BMICTY LMX KOMIMOHEHTIB aepo30sil0 TaKOX OYiKyeTbCS Bif iHLWIMX TUNIB
TIOTIOHY, Takunx AK BipaXuHis.

SOPMVYJIA BUHAXOLOY

1. TeHepylo4Min aepo3onb BUPIO, SKUA MICTUTb CTPWDKEHb FEHEPYHOHOro aepo3onb CcybcTpaty, SKWI
MICTUTb FOMOreHi30BaHW TIOTIOHOBMI MaTepian, wo Mictutb Big 10 go 50 % Mac. BuUCyLLEHOoro
3€er1IeHoro TIOTIOHOBOIO MaTepiarny y nepepaxyHKy Ha CyXy macy, BUTPMMaHun TIOTIOHOBUIW MaTtepian
abo reHepylo4vMii aepo3orib POCIIMHHMI MaTepian, Pe4OBMHY Ars YTBOPEHHSA aepo30/1t0 Ta eK30reHHe
3B'A3ytoye, Npu LbOMY rOMOreHi3oBaHU TIOTIOHOBWIA MaTepian Mae BMICT PevyoBUHU ONSA YTBOPEHHS
aepo3sonto Mk 5 Ta 55 % mac. y nepepaxyHKy Ha Cyxy mMacy.

2. leHepytounin aepos3onb BUPIO 3a n. 1, y AKOMY FOMOreHi3oBaHui TIOTIOHOBMI MaTtepian MiCTUTb
LLlOHaNMeHLIe OfiHe 3 TaKoro:

woHarmeHwwe 0,1 minirpama xnopodiny Ha rpam y nepepaxyHKy Ha cyxy Macy; Ta

He OinbLue Hix 2,5 minirpama acnapariHy Ha rpam y nepepaxyHKy Ha Cyxy macy.

3. TeHepytounii aeposonb Bupib6 3a nN. 1 abo 2, y AKOMY rOMOreHi30BaHU TIOTIOHOBMI Matepian
A0AaTKOBO MICTUTb LoHanmeHwe 1 % mac. BUTPUMAHOro TIOTIOHOBOroO Marepiany y nepepaxyHky Ha
Cyxy macy.

4. leHepytounn aeposornb BUPIG 3a n. 3, y AKOMY BiOHOLIEHHS BUCYLLUEHOTO 3€1eHOro THOTIOHOBOIO
MaTtepiany 0O BUTPUMAaHOro THOTHOHOBOro Martepiany B roMOreHisoBaHoOMy TIOTIOHOBOMY MaTepiani
CTaHOBUTb He Ginblie 1:1.

5. leHepyounn aeposornb BUpiO 3a Oyab-AKMM i3 NONepeaHiX MyHKTIB, Y SIKOMY FOMOreHi30BaHUN
TIOTIOHOBUI MaTepian mMictute Mix 1 Ta 10 % Mac. 3B'A3yl040ro y nepepaxyHKy Ha Cyxy Macy.

6. leHepyounn aeposornb BUPIO 3a Oyab-AKMM i3 NoNepenHiX MyHKTIB, Y SIKOMY FOMOreHi3oBaHWN
TIOTIOHOBWUIA MaTepian NPUCYTHIN Y BUrNAA4I NUTOro nucra.

7. l'eHepytloumnin aepo3osb BUPIO 3a Oyab-aKMM i3 nonepeHix NyHKTIB, Y SIKOMY reHepylo4vmii aepo3orib
POCINUHHUI MaTepian oTpMMaHun 3 ofHiei abo Ginblue pocnuH, BUOpaHMX 3: Yato, iMOupy, eBkaninTy,
rBO3AMKW, M'ATU, aHiCy, pO3MapuHy, pomaLlky, YebpeLo Ta HaciHHA Kpony.
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8. leHepytounn aeposonb BUPI6 3a ByAb-9KMM i3 NONEpPefHiX NYHKTIB, Y AKOMY BUCYLUEHUIN 3eNeHUN
TIOTIOHOBUI MaTepian mae BmicT Bonoru Big 10 go 13 % mac.

9. leHepytounii aeposornb BUPIO 3a Oyab-sIkMM i3 monepenHix NyHKTIB, Y SSKOMY BUCYLLUEHWIA 3eNTeHUN
TIOTIOHOBWUIA MaTtepian OTPUMaHWN 3 TIOTIOHOBUX NIMCTOBMX MMACTUMHOK, THOTIOHOBUX 4YepeLukiB abo ix
KoMOiHalLlii.

10. eHepyounn aepo3ornb BUPIO 3a Oyab-saKUM i3 nonepeaHix NyHKTIB, Y SKOMY BUCYLLEHWIA 3eNeHni
TIOTIOHOBUIA MaTepian NPUCYTHIN Y BUrNALI BUCYLLEHUX YACTUHOK 3€EeHOM0 THOTHOHY.

11. FeHepylounin aepo3onb BUPIO 3a Oyab-AKMM i3 MonepenHix MyHKTIB, y SIKOMy rOMOreHi3oBaHuin
TIOTIOHOBUI MaTepian 4oA4aTKoBO MICTUTL LWOHaMeHLwwe 3 % mac. Lenono3HNX BOSTOKOH.

12. TeHepyrouun aeposonb BUpPIO 3a Oyab-akMM i3 nonepefHiX MyHKTIB, Y SKOMY CTPWXKEHb
reHepy4oro aepos3onb cybcTpaTty MiCTUTb oanH abo BinbLue NUCTIB rOMOreHi30BaHOro THOTHOHOBOTO
mMaTepiany.

13. leHepyouun aeposonb BuUpiIO 3a n. 12, y akomy oauH abo Ginblue NUCTIB rOMOreHi30BaHOro
TIOTIOHOBOIO Matepiany € 3ibpaHumu Ta ropoBaHUMMU.

14. 'eHepytoya aepo3orib cUCTEMA, sika MICTUTb:

reHepy4ymii aepo3osb NPUCTPIN, LLO MICTUTb HarpiBarbHU eNeMeHT; i

reHepyo4mii aepo3orb BUPIO 3a Oyab-AKMM i3 monepegHix NyHKTIB.

15. Cnocib oTpMMaHHS FOMOreHi30BaHOro THOTIOHOBOrO MaTtepiany Ansi 3aCTOCYBaHHSA Yy reHepyr4voMy
aepo3ob cybcTpaTi reHepyr4oro aepo3oflb BMpoby 3a Oyab-skum i3 nn. 1-13, npu LboMy cnocib
BKITHOYA€E TaKi eTanu:

3MiLWYIOTb BUCYLUEHUA 3erneHUn TIOTIOHOBMI MaTepian, BUTPUMaHWM TIOTIOHOBMM Matepian abo
reHepyr4Mn aeposonb POCAMHHMI MaTepian, PeyvYoBUMHY Afs YTBOPEHHA aepo30Si0, E€K30reHHe
3B'A3yloue Ta BOAY 3 YTBOPEHHAM Nynbnu;

BUNMBAIOTb MyNbMy Ha NOBEPXHIO 3 YTBOPEHHSIM NUCTa rOMOreHi30BaHOro TIOTIOHOBOrO MaTtepiany Ta
BUCYLUYIOTb JIMCT TOMOFEHI30BaHOro TIOTIOHOBOrO Marepiany, npu4yoMy JMCT TFOMOreHi30BaHOro
TIOTIOHOBOrO MaTtepiany Ma€ BMICT PEYOBMHW ANsi YTBOPEHHA aepo3onto Mix 5 1a 55 % mac. y
nepepaxyHKy Ha Cyxy macy.
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