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Onuc BuHaxony

[aHuii BUHaxig CTOCYeTbCs KOMMO3MLIN, SiKi MOXXHA BUKOPVUCTOBYBATH SiK MOKPUBHI rasu Ansa 3axucTy po3nsiaBreHoro
MarHito/marHieBoro cnnasy. [aHWiA BUHaXig TakoX CTOCYETbCH Cnocoby 3axucTy po3nfaBfieHoro MarHit/marHieBoro
cnnaey i cnocoby raciHHa BOTHIO NpKW 3aliMaHHi MarHito/marHieBoro cnnasy.

MarHii € xiMiMHO OyXe aKTUBHUM | TEpMOOWHAMIYHO HECTIKUM enemMeHTOM. PoannaeneHuidi MarHii WBMako Ta
iHTEHCMBHO OKWCHIOETLCS B OTOYYHOYOMY MOBITPI, 3aliMarodnch Npu TeMnepaTypi npubnuaHo 2820°C. [na iHribyBaHHA
TaKkoro iHTEHCUMBHOMO MpOLECYy OKWCHEHHs1 3acTOCOBYIOTb TpW MeToAu. MoxHa noBepx posnnaereHoro metany
po36pu3KyBaTU CONSIHI NOKPMBHI OrlOCK; MOXHA He AOMYyCKaTW KOHTaKTYBAHHA KUCHIO 3 pO3MNSiaBlieHUuM MeTanow,
NOKPUBAKOYN OCTaHHIW IHEPTHUM ra3oM, Hanpuknag reniem, asoTom Yn aproHoM; abo MOXHa BUKOPUCTOBYBATU 3aXUCHY
MOKPUBHY ra3oBy KOMMO3WUil0 Afs MOKPUBAHHA po3nnaerieHoro mMetany. [MoKpuBHI rasoBi koMnosuuii, Sk npaeBumo,
BKMOYAlOTL MNOBITPA Ta/abo pfiokeup BYMMeuo Ta HEBENWKY KinbKicTb iHriGiTopa, $KWIA BCTynae B XiMiYHy
peakuilo/B3aemogie 3 po3nniaBneHVM MeTarioM i YyTBOPKOE Ha MNOBEpXHi po3nnaBneHoro Metany nniBky/wap, ska
3axuiae Moro Big OKUCHEHHs. [1o Lporo 4acy He o KiHUS 3po3yMino, sk iHribiTopn 3axuwaroTb po3nnaBneHi XiMiuHo
aKTMBHI MeTanu.

Y nateHTi CLLUA Ne1972317 onncaHo cnocobu iHribyBaHHA OKWCHEHHS MeTanis, WO LWBWMAKO OKUCHIOKTLCH, B TOMY
yucni Marsito Ta roro cnnaeiB. B uboMy naTeHTi 3a3HavaeTbCs, WO Ha Yac horo noganHsa, B 1932 poui, ans
BUpILLEHHS NpobremMn okKMCHeEHHs1 Byro 3anponoHoBaHo GaraTo Wnsxis, B TOMY YACAi 3aMiHy aTMocdepm, KOHTaKTyouHo
3 po3nraBneHMM MeTarnom, Takum rasom, ik, Hanpuknag, asoT, giokeug Byrneuto abo giokenp cipku. Y nateHTi CLUA
Ne1972317 po3KPUTO iHMOYBaHHS OKMCHEHHSI LUNSIXOM NIATPUMAHHSA B aTMOCKeEpi, WO KOHTaKTye 3 po3nfiaBfieHnM
MEeTanoM, NEBHOI KiNbKOCTI rasy-iHribiTopa, Wo MiCTUTb bTop, B enemMeHTapHili abo 3B'a3aHin cdopmi. 3ragyeTbes
Oarato cnonyk, siki MicTaTb TOp, NpMYOMY nepeBara BigdaeTbcs GopodTopuay amoHito, dpTopocunikaty amoHito,
GidbTopnay amoHito, dptopodoccdaty amoHilo y TBepgomy cTaHi abo y BUrMsAi rasam, WO BUAINAKTLCS 3 HUX Npu
HarpiBaHHi. He guensyuck Ha ny6nikauito B 1934 poui nateHTty CLUA Ne1972317, cpTopoBMiCHa cnonyka He 3Haxoguna
NPOMUCIIOBOIO 3aCTOCYBaHHS SK iHMOITOP B NOKPUBHOMY rasi Maike Ao cepeanHu 70-x pokis.

[o cepeanHn 70-x poKiB $IK iHMGITOP B MNOKPUBHIA rasoBii KOMMO3WUil NS MarHilo LWMPOKO BUKOPWCTOBYBArM
piokena cipku (SO,), ane noTiM Woro 3amiHMNK LWecTudTopmcToto cipkoto (SFg), aka cTana NpoMUCNoBUM CTaH4APTOM.
Ak npaBuWno, NOKpUBHI rasosi komnoauuii Ha ocHoBi SFg micTate 0,2-106.% SF g i ras-Hocii, Hanpuknag nosiTps,
piokeua Byrneuto, aproH abo asoT. SFg mae nepeBary Tomy, Wo Ue 6e3bapBHUI HETOKCMYHUIA ra3 6es3 3anaxy, sKuh
MOXXHa 3aCTOCOBYBaTW AN 3aXWCTY PO3NMaBeHOro MarHito/MarHieBoro cnnaBy i BUFOTOBIEHHS CBITNUX i BrMcky4nx
3MUBKIB NPWU HU3bKOMY LUMakoyTBopeHHi. OgHak BukopucTaHHa SF g Mae gekinbka Hegonikie, Woro npogyKTu posknagy
Ha OCHOBI CipKW NpW BUCOKIN TeMnepaTypi € AyXe TOKCU4HUMK. SFg - gopornii, Mae obMexeHi axepena noctadaHHs i €
OOHUM 3 HaWripwmx 3 BiJOMWUX NApPHUKOBUX rasiB, mMawudu noteHuian rnobansHoro notenniHHsa (M), npyu ropusoHTi
yacy 100 pokis, 23900 nopiBHsiHO 3 1 ANA giokcmay Byrneuto.

BigmivatoTb Takox, WO MNicns 3aiMaHHs MarHito BOroHb HE MOXHAa 3aracuTi HaBiTb BUCOKMMU KOHLUEHTpauismn SFg.
SO, € LWe ripwmm B LbOMY BiAHOLLUEHHI, OCKISTbKN BiH MOXXE MPUCKOPUTU FOPIHHA MarHito. EAMHUM BiJOMUM NOKPUBHUM
rasoM Anis raciHHsi MarHito, Wo ropuTb, € TpudpTopncTuii 6op (BF3), Takox ayxke AOpOruii i Ay»e TOKCUYHWIA.

HeolbxigHi iHWi NOKpUBHI rasosi koMnosauui.

B nepwomy acnekTi, gaHUN BWHaxid MNPOMOHYE MOKPWUBHY rasoBy KOMMO3WLi0 AOfs 3axuCTy PO3niiaBrieHoro
MarHito/MarHieBoro cnnaBy, sika BKIOYae OTOPOBMICHWUIA iHMGITOP i ras-HOCIA, NPUYOMY KOXHUM KOMMOHEHT KOMMO3WLil
mMae noTeHuian rnobanbHoro notenniHHa (M) (BigHocHo abcontoTHoro MM ans giokcuay Byrneuto Npu ropuaoHTi
yacy 100 pokis) meHwe 5000.

Kpawe, skwo iHriGiTop mae MiHIManbHMIA NoTeHuian 30igHIOBaHHA O30HY, a LWe Kpalle, AKWOo iHribiTop He mae
noTeHuiany 36i0HIOBaHHSA O30HY.

Takox Kpalle, sIKLWO iHribiTop € HETOKCUYHUM. B LbOMY BigHOLLEHHI CNOMyKK, WO MalTb NMOPOroBy MEXY - 3BaXeHe
cepefHe 3a YacoMm 3HadeHHs (MM-3CY3) (3BaxkeHy cepefHio 3a 4acoM KOHLEHTpaLilo AN 3BMYanHOro 8-rogMHHOro
poboyoro AaHa Ta 40-roonHHOro poGoHoro TUXKHSA, Ail AKoT Maixke BCi pobiTHUKM MOXYTb GaratopasoBo 3a3HaBaTW, AeHb
3a gHeM, 6e3 WKignMBoro BNANBY) MeHW Hixk 100 YacTUH Ha MINbAOH, BBaXKaKThCA TOKCUMHUMU, SIK Byro 3asBreHo Ha
AMepUVKaHCLKIi KOHdbepeHLii aepaBHUX IHCMEKTOpiB 3 NPOMWCIOBOI FirieHn. Hanpuknag, 3ragaHdi y nateHTi CLUA
Ne1972317 Ttaki cnonyku, sk BF 3, TeTpadTopna kpemHito (SiF,), Tpudptopug asoty (NFz) i dpropuctuii cynbdypun
(SO5F5), € TOKCUUYHMMM.

Komnosuuia moxe BKMoYatu cymiw iHriGiTopie (koxxHuin 3 M1, meHwmmM 3a 5000) i, y kpawomMy BMNagKy, MicTUTb
MEHLUY KinbKicTb iHribiTopa i Binblly KinbkicTb rasy-Hocif. Kpalle, AKWO KOMNO3Wuia MICTUTb MeHW HixX 106.%
iHribiTopa, pewTa - ras-Hocii. Llle kpale, AKWo KoMNo3uuis MiCTUTb MeHW Hixk 0,506.% (a Halkpalye - MeHL Hix
0,106.%) iHriGiTopa.

Takox Kpalle, AKLWO KOXHUA KOMNOHEHT komnoauyii mae MM, meHwwnii 3a 3000, a we kpawe - MmeHwuin 3a 1500.

MprnaaTHUMK rasamMn-HOCISIMU € NOBITPS, Aiokcua BYrfeLto, aproH, asoT abo ix cymilui.

IHriGiTOp MOXe OyTu BUOpPaHO 3 rpynu, WO cknagaetbes 3 ¢TopByrnesoHis (PBB), rigpodhTopoBaHNX NpocTuX
edipiB (TPIE) Ta ix cymiwen. Kpawe, AKwWo iHribGiTop Mae Temnepatypy KMniHHS MeHLW Hixk 100°C, a we kpalle - MeHLW
Hixk 80°C. Akwo iHribiTop rasonomibHUii Npu TemnepaTypi OTOYYKHOro cepefoBulla, MOro MOXHa AudyHOyBaTu B
ras-Hocii 4O 3apaHoi KoHUeHTpauil. AKWwo iHribiTop pigknii npu TemnepaTtypi OTOYYHOro CepemoBULLa, WOoro MOXKHa
BBECTU B ras-HOCIi B 3a[aHii KOHUEHTpaLii, nponyckalo4n MOTiK rasy-Hocis Hag iHriGitopoMm. Huxde B Tabnuui
nepeniyeHo npuaaTtHi PTOPBYIMEBOOHI i rigpodTopoBaHi NpocTi edipyn, a Takox iX Temnepatypu kuniHHa Ta [IT]
(BinHocHo abcontoTtHoro [Tl gns giokeugy Byrmeuwo npyv ropusoHTti dacy 100 pokie), B3aTi 3 IPCC 1996
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(International Planet Climate Conference, 1996 - MixxHapogHa koHdepeHLUis 3 nuTaHb kniMaTy nnaHeTn 1996 poky).

Tabnuug

XimiyHa HasBa Mpomucnosa Hassa| Popmyna |[T] |TemnepaTypa kuniHHs, °C
HicdTopmeTtaH HFC-32 CH7F4 580 -52
MaHTadpTopeTaH HFC-125 CoHF3 3200 -49
1,1,1,2-TeTpadTopeTaH HFC-134a, R134a CoHoF4 1300 -26
LidTopeTaH HFC-152a, R152a C7HaF2 | 140 -27
enTadTopnponaH HFC-227ea CzHF7  |2900 -17
MoHokcu-HoHadhTopbyTaH HFE-7100 CyFoOCHS3 | 480 61
ETokcu-HoHadTopbyTaH HFE-7200 C4F9OCoH5| 90 78
AirinpoaekadTopneHTaH HFC-43-10-mee CyqHoF40 [1300 54

MokpuBHaA rasoBa KOMNO3WUis, K BigoaeTbcs nepesara, cknagaetbes 3 1,1,1,2-TeTpadpTopeTaHy Ta Cyxoro
noBiTps. EkcnepnMeHTM nokasanu, Lo Taka NOKpUBHA rasoBa KoMnosuuis 3abesnedye npuHanMHi Takuii camuii 3axucT,
AK | komno3uuii Ha ocHoBi SFg, i T MOXkHa BUKOPUCTOBYBATU NPM MEHLIUX KOHLeHTpauiax iHribitopa. SFg mae MMM y 18
pasiB Ginbwun, Hik 1,1,1,2-TeTpacdTopetaH, i B AaHui 4Yac SFg 6Ginbw Hixk y 2,5 pasum popoxudvin 3a
1,1,1,2-TeTpadpTopeTaH.

B popyromy acnekti, AaHWMin BUHaXxig NponoHye cnoci® 3axucTy poansiaBfeHoro marHio/MarHieBoro cnnasy, SIKUR
nepen6ayae MOKPUBAHHA PO3NNABNEHOro MarHito/MarHieBoro cnnaBy MNOKPUBHOK Ta30BOK KOMMO3MLUIE 3rigHO 3
nepLwmnM acrnekToM AaHoro BUHaxoAay.

Cnoci6 3rigHo 3 OpyrMM acnekToM [aHoro BMHaxody MOXHa 3acTOCOBYBATU AN 3aXMCTYy pPO3NaBrieHoro
MarHito/marHieBoro cnnasy B IMBapHOMY KOHBEpPTEPI, Hanpuknag nedi, i nig 4ac nuTTs.

B TpeTboMmy acnekTi, AaHWMI BUHaXxig MNPONOHYE BUKOPUCTaHHA iHriGiTopa, BU3HA4YeHOro B MNepLlioMy acnekTi
BMHaxody, Ans 3anobiraHHA OKUCHEHHIO pO3NMaBfeHoro MarHito/MarHieBoro cnnaBy abo 3MeHLUEHHS! LbOro OKUCHEHHS
0O MiHiMyMy. Hanpwknag, 3anpornoHOBaHWM iHMiGITOp MOXHa BUKOPUCTOBYBATWM ANA 3anobiraHHA OKWCHEHHIO
MarHito/mMarHieBoro cnnaBy abo 3MeHLUEHHSI LibOro OKUCHEHHS A0 MiHIMyMy nig 4Yac nutTa y niwadi dopmu. Akwo
iHriGiTOP rasonodiGHUA Npu TemnepaTypi OTOuYYKHOro cepenoBua, nilaHy dopMy MOXHa npopyBaTh iHriGiTopom
nepeq 3anMBKOK Po3nfaBfeHoro Metany. AKWwo iHriGiTop pigknii npu TeMnepaTypi OTOMYHYOro cepenoBuLla, nilaHy
opMy MOxKHa 06O6pu3KyBaTK iHMGITOPOM 3 THY4YKOI MAALIKKM, WO MOXe cTuckatucs, abo nogibHoro npucTpol nepen
3anuBKOK po3nnaeneHoro Metany. [na cdaxiBuyiB B NMBapHIN cnpasi oMeBUAHI iHWI NPUIAHATHI cnocobu 3acTocyBaHHs
3anpornoHoBaHUX iHribiTopiB Ans 3anobiraHHA OKUCHEHHIO PO3NSiaBreHOro MmarHio/MarHieBoro cnnasy abo MiHimisauil
LibOrO OKMCHEHHS.

B 4eTBepTOMy acnekTi, 4aHUA BUHAaXig NPONoHye crnoci® raciHHS BOTHIO NpW 3alMaHHi MarHito/MarHieBoro crnnaey,
AKUA nepenbadae nigaaBaHHS BOTHKO Ail aTMocdepn iHribiTopa, BU3HAa4YEHOro B MEPLUOMY acrnekTi 4aHOro BMHaxody.
BoroHe MOXHa nignaBaTtv Takii Ail, Hanpukiag, CnpsiMOBYIOYM Ha HbOro MOTIK iHribiTopa abo 3aHyploloYn BOrOHb B
pesepByap 3 iHriGiTopom.

Mpuknagn

HacTynHi HenopiBHANBHI NpUKNagn HaBedeHi Ansa Toro, Wob nokasaTtn Kpalli BapiaHTW 34iMCHEHHSA BMHaxXoAy, i He
MOXYTb PO3rnsgaTvcs AK Taki, Lo HUMKU obMexyeTbes 06'eM BMHaxody.

Mpuknag 1

TurenbHy nid, wo mictuna 100r posnnaBfeHoro YWCTOro Marsito 3 TemnepaTypoto 680°C, nokpuBanu rasoBo
komnoasudieto, fka cknaganacs 3 0,0206.% 1,1,1,2-TeTpadpTopeTaHy i pelTu - cyxoro nositTps. Cnocrepiranu xopoLuuia
3aXUCT PO3NSaBMEHONO MarHilo 3 YTBOPEHHSIM TOHKOI 3aXUCHOI MOBEpPXHEBOI NMiBKM. HaBMWCHMIA po3puB Uiel
NMOBEPXHEBOT MITiBKM He BUKITUKAB 3aropsiHHsA NMpobun po3nrnaBreHoro MarHito.

MopiBHSANBHUIA Npuknag 1

MopiBHaANbHMIA Npuknag 1 OyB igeHTUYHUM npuknagy 1, 3a BUHATKOM Toro, Wwo 3amicte 1,1,1,2-TeTpadTopeTany
BMKOpUCTOBYBanu SFg. XopoLloro 3axucTy po3nnaBreHoro MarHito He oTpumanu, i npoba MarHilo LWBWAKO 3aropinace.
BignosigHoro 3axucty npobu posnnasneHoro MarHito AOCsarv nule Togi, konu rasoea komnosuuis mictuna 0,0506.%
SFg, a pelTy cknagarno cyxe nositps. MNpu Takili koHUeHTpauil SFg HaBMUCHWUI PO3PWB NOBEPXHEBOT NNIBKU CNPUYMHAB
rokanisoBaHe 3aropsiHHsi Npobu po3nnaBneHoro MarHito.

Mpuknan 1 i nopiBHANBHUIA Npuknag 1 nokasywTb, WO 3anponoHOBaHa NOKPYBHA rasoBa komnoswuuis 3abeanevye
XOPOLLMIA 3aXMCT PO3NSIaBIIEHOro MarHito Npy KOHUEHTpauil, HUXYIiN, HiXX KOHLeHTpauis komMno3auuii Ha ocHoBi SFg.

Mpwknag 2

Psa MOHOGMOYHMX 3MMBKIB SIK YMCTOrO MarHito, Tak i cnnaey MarHii-anoMiHin AZ91 sBunusanu y 8Kr BUNMBHULI B
Kamepi 3 KOHTpOnbOBaHOK aTMmocdepoto. PoannaBneHuin MeTan 3acMOKTyBanu y BakyyMi B 3ragaHy kamepy, Wwo6
3aMOBHUTU BUMMBHULUIO. Konu BUNMBHULA 3anoBHIOBanacb, BaKyym 3HIManu, Kamepy 3anoBHIOBANW MOKPUBHO
ra3oBOK KOMMO3ULiEIO | po3nfiaBneHoMy MeTany gaBann MOXNUBICTb 3aTBepaiTh. [na cnnasy AZ91 BUKOpUCTOBYBanu
MOKPUBHY rasoBy komno3swuuito, ska mictuna 0,0406.% 1,1,1,2-TeTpadTopeTaHy, pelTa - cyxe noBiTps. [MokpueHa
rasoBa KOMNo3uLis Ana nuTea 3 Yuctoro Markito mictuna 0,106.% 1,1,1,2-TeTpadpTopeTaHy, peLuta - cyxe nosiTps.

BurotoBunu MoHoOGMouHI 3NUBKN SIK YMCTOFO MarHito, Tak i cnnaesy AZ91 i3 cBiTNo GNUCKYHO NOBEPXHEID, 3 AyXKe
ManumMu KinbKocTaMK LUNaKy, 6e3 3aropsiHHa | 6e3 B3aemMogil 3 HITpnaom 6opy NOKpUTTS BUNMBHUL.

MopiBHANBHWIA Npuknag, 2

MopiBHANBHUA npuknag 2 ©OyB iOGHTUYHMM nNpuknagy 2, 3 Tielo nuwe pisHuuelo, Wo 3aMicTb
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1,1,1,2-TeTpacdpTopeTaHy BUkopucTtoByBanm SFg 3 Takumm camMmmm KoHueHTpauismu, To6T1o 0,0406.% B cyxomy noBiTpi
ansa cnnasy AZ91 i 0,106.% B cyxoMy NoBiTpi AnNa YMCTOro MarHito.

3nuBKK, BUTOTOBMEHI B MpuKniagi 2, Manu Many KinbkicTb wWwnaky i 6inbw npueabrnveBuin BUMMsSL NOBEPXHi, HiX
3MUBKKW, BUTOTOBIEHI Y NOPIBHANBHOMY Npuknagi 2.

Mpuknag 3

Hesenukuii notik 1,1,1,2-TeTpadTopeTaHy 6e3nepepBHO OO30BAHO NoAaBanv B KOHTEWHEP, KW BUKOPUCTOBYIOTb
Ana 36upaHHs Wnaky po3nnaBneHoro MarHito. Mig Yac TpaHCNopTyBaHHS 3 MeYi B KOHTEWHep LUMak BXOAMB B KOHTaKT 3
noBiTpsAM i 3aropsiBes. Iicna yBeAeHHs LUnaKy B KOHTENHep FopiHHSA LIBUAKO NPUMNUHANOCH.

MopiBHANBHWIA Npuknag 3

MopiBHANBHUA npuknag 3 ©OyB  igeHTUYHMM npuknagy 3, 3 Tielo nuvwe pisHuUelo, LWo 3aMicTb
1,1,1,2-TeTpacdpTopeTaHy BukopuctoByBann SFg. B LUbOMy BMNagKy Lnak NPOAOBXKYBaB ropiTv i Nicna yBedeHHs B
KOHTElHep.

Mpuknag 3 i NOpiBHANBHUA NpuKnag 3 MNoKasylTb, L0 3anponOHOBaHWA SaHWM BUHAXoOoM iHriGiTop 3gaTHui
NPUrHiMyBaTW FOpiHHA MeTaniyHoro Mmarsio/wnaky. Lle aae MOXNUBICTb 3MeHLWyBaTW OO0 MiHIMyMy MarHiesi napu B
poboyvoMy OTOuUYKHOMY NpocTopi i 3anobiraT OKUCHEHHI0 MeTaniyHoro MarHio, Wo MICTUTbes Yy wnaky. Lle moxe
YMOXIMBUTU 30INCHEHHS onepalili no obpobui Wwnaky Ans BuaoOyBaHHS LiHHOMO MeTaniuHoro MarHito.

Mpuknag 4

3NUBKM YMCTOrO MarHito BUnMBanu y 8Kr BUNMBHMLAX HA NPOMUCIIOBIA YCTaHOBLi ANS PO3NMBaHHS 3MUBKIB, B SAKil €
Kamepa 3 KOHTponboBaHol aTmocdepoto. Lig posnuBHa ycTaHoBKa npauioBana 3i WBWAKICTIO pO3NMBaHHA 3 TOHHU
nuToro MeTany 3a roguHy npu yeedeHHi B kamepy 330n/xe cyxoro nositpa Ta 3,3n/xe 1,1,1,2-TeTpadTopeTaHy.
BurotoBunM 3nMBKM i3 CBiTNOK GrMCKy4ol0 MOBEPXHEo, 3 AyXe ManvMK KinbkocTAMU Lwnaky, 6e3 3aropsHHs i 6e3
B3aemogil 3 HiTpuaoMm 6opy NOKpPUTTIB BUNMBHULb.

MopiBHANBHWIA Npuknag 4

MopiBHANBHWIA Npuknag 4 OyB igeHTUYHUM Npuknagy 4, 3a BUHATKOM Toro, Wwo 3amicte 1,1,1,2-TeTpadpTopeTany
BMKOpUCTOBYBann SFg, 3 Takoto >k 06'€MHOI0 LLIBUAKICTIO | Takol X KOHLEHTpaLielo B CyxoMy NOBITpi, Wo i B npuknagi
4. BuroToBneHi y nopiBHAMbHOMY Npuknagi 4 3nNuBKA BUABWUIIM aHarorivyHi BNacTUBOCTI, WO i 3NIMBKWU, BUTOTOBSIEHI Y
npuknagi 4.

Mpuknag 4 i nopiBHANBHUA Npuknag 4 NokasylTb, WO 3anpornoHOBaHUA OaHWM BMHAXOAOM ra3 MOXHa 3 ycrnixom
BMKOPUCTOBYBaTUW 3aMicTb SFg Ans 6e3nepepBHOro BUrOTOBMEHHA MarHieBUX 3MMBKIB Y MPOMUCIOBOMY MacluTabi.

Mpuknag 5

Pag MOHOBMOYHMX 3MMBKIB YACTOrO MarHito BUNMBanu y 8Kr BUNMBHWLi B KaMepi 3 KOHTPONbOBAHOK aTMOCHEpPOLo.
PosnnaBneHnin mMeTan 3acMOKTyBanu y BaKyyMmi B 3ragaHy Kamepy, Wo6 3anoBHWTU BMIMBHULIO. Konv BUNMBHMUSA
3anoBHIOBaNacs, BakyyM 3HiManu, kamepy HanoBHIOBaNM NOKPUBHOK ra3oBO KOMMO3ULIED i po3nnaeneHoMy MeTany
AaBanv MOXNUBICTb 3aTBepaiTh. MOKpUBHY rasoBy KOMMNO3WLito CTBOpOBanu, nponyckatoudn 0,5n/xe cyxoro noeiTpsa Hag
50mMn hTOPBYIMEBOOHIO - PIOKOrO METOKCU-HOHaghTopOyTaHy. [MoTik yTBOpeHoi B pesynbTaTi rasonofibHoi cymili
CNPSIMOBYBann B YCTaHOBKY AN PO3NMBAHHS MOHOOGMOYHUX 3MMBKIB. BUroToBUNMM MOHOOMOYHI 3MMBKM i3 CBITNOO
6nncky4olo NoBepxHeto, 3 AyXe Mannmu KinbKocTAMU Lnaky, 6e3 3aropsiHHA | 6e3 B3aemMogii 3 HiTpugom 6opy NoKpUTTS
BUNMBHUL.

Mpuknag 6

Pag MOHOBMOYHMX 3MMBKIB YACTOrO MarHito BUNMBanu y 8Kr BUNMBHWLi B KaMepi 3 KOHTPOSNbOBAHOK aTMOCHEpPOLO.
PosnnaBneHnii mMeTan 3acMOKTyBanu y BaKyyMmi B 3ragaHy Kamepy, Wo6 3anoBHWTU BMIMBHULIO. Konv BUNMBHMUSA
3anoBHIOBaNach, BakyyM 3HiMarnu, kamepy 3anoBHIOBanu NOKPYBHOK ra3oBOO KOMMO3WLieto, i po3nnaBneHoMy MeTany
AaBarnv MOXNUBICTb 3aTBepaiTh. [MOoKpUBHY rasoBy KOMMNO3WLito CTBOpOBanu, nponyckatoudn 0,5n/xe cyxoro noeiTpsa Hag
50mn chbTopBYrMEeBOgHIO - pigkoro airigpoaekadTopneHTaHy. [oTik yTBOpeHOI B pesynbTaTi rasonogibHol cymili
CNpSIMOBYBanu B YCTAHOBKY A1 PO3MMBAHHA MOHOOGMOYHMX 3MUBKIB. BUroToBWMNM 3nMBKM i3 CBITNOK GnMckKy4oro
NMOBEPXHE, 3 Ay)Xe ManuMmK KinbKocTsiMK Wwnaky, 6e3 3aropsiHHs i 6e3 B3aemogil 3 HiTpugom Gopy NOKpUTTIB
BUIMBHULb.

Mpwuknag 7

iy, wo mictuna 20kr posnnaesneHoro MarHito 3 Temneparypoto 700°C, nokprBanu rasoBol Komnosuuieto. MNokpnueHy
rasoBy KOMMO3WLito cTBOpOBanu, nponyckatodmn 0,6n/xB cyxoro noBitpa Hag 50mMn rigpodhTopoBaHoro npoctoro edipy -
pigkoro MeTokcu-HoHadTopOyTaHy. [NoTik yTBOpeHOi rasoBoi cymilwi cnpsmoByBanM Yy nid. Cnoctepiranu XopoLiuni
3aXUCT PO3NNABMEHOrO MarHito 3 YTBOPEHHSIM TOHKOI 3axWCHOI NoBepxHeBoi nniBkuM HaBMUCHWIA po3puB  Uiel
NOBEPXHEBOT MITiBKM HE BUKIUKAB 3aropsiHHs Npobun po3nnaBreHoro MarHito.

Mpuknag 8

iy, wo mictuna 20kr posnnaBneHoro MarHito 3 Temneparypoto 700°C, nokpyBanu rasoBol Komnosuuieto. MNokpneHy
rasoBy KOMMO3uLito cTBOptoBanu, nponyckatodmn 0,9n/xB cyxoro noeitpa Hag 50mMn rigpodhTopoBaHoOro Npoctoro egipy -
piokoro eTokcu-HoHagpTopbyTaHy. MNoTik yTBOpEHO! ra3oBoi Cymili cnpsiMoByBanu y nid. CnocTepiranu XopoLwni 3axnuct
PO3MNaBfeHOro MarHito 3 yTBOPEHHS TOHKOT 3aXMCHOI NOBEPXHEBOI NMiBKM HaBMUCHWIA pO3puB Liel 3aXMCHOI NMiBKK He
BMKIMKaB 3aropsiHHA Npobu po3nnaefeHoro MarHito.

Mpuknag 9

Miyv, wo mictuna 20kr poannaBneHoro MarHito 3 Temneparypoto 700°C, nokpyuBanu rasoBol Komnosuuieto. MNokpneHy
rasoBy KoMMosuuilo cTBoptoBanu, nponyckatodm 0,9n/xB cyxoro nosiTpAa Hag 50mn dpTopByrneBogHo - pigkoro
avrigponekachTopneHTaHy. MoTik yTBOPEHOi B pe3ynbTaTi rasoBoi CyMmilli cnpsmoByBany y nid. CnocTtepirany Xxopowni
3aXUCT PO3MSaBMEHOrO MarHito 3 YTBOPEHHSIM TOHKOI 3aXWMCHOI MOBEpXHEeBOI NniBkM. HaBMWCHMI po3puB Uiel
NOBEPXHEBOT MMiBKWN HE BUKIUKaB 3aropsiHHs Mpobun po3nrasBreHoro MarHito.
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Mpuknag 10

Miv, wo mictuna 20kr po3nnaereHoro marHito 3 Temnepartypoto 700°C, nokpuBanu rasoBoOl KOMMO3MULiE, Lo
cknaganace 3 0,406.% pidTopeTaHy i peluTtn - cyxoro nosiTpsa. CocTepirany XopoLUuid 3axXUCT po3nsiaBfieHoro mMaritoo 3
YTBOPEHHSIM TOHKOT 3aXMCHOT NOBEPXHEBOT NAiBKW. HaBMUCHUA po3puB L€l NOBEPXHEBOI NNIBKM HE BUKINKAB 3aropsiHHs
npobun po3ansiaBneHoro MarHito.

MopiBHANBHWIA Npuknag 10

MopiBHaNbHMIA npuknag 10 OyB ineHTUYHUM npuknagy 10, 3a BMHATKOM TOro, WO 3aMicTb AidpTopeTaHy
BMKOpUCTOBYBanu SFg 3 Takol camolo KoHLeHTpalieto. CnocTepirany XopoLUMin 3axXMcT pPo3MniaBrieHoro MarHito.

Mpuknag 10 i nopiBHANBHWIA Npuknag 10 nokasyoTb, WO 3anponoHOBaHWA AaHUM BUHaxXoOoM iHribiTop 3abeanevye
€KBiBaNeHTHWUI 3axXMCT PO3nsaBrieHoro MeTanivyHoro MarHito y nopiBHaHHI 3 SFg.

Mpuknag 11

MarHieBi chopMoOBaHi BiAnMBKM BUFOTOBMSANN, 3arnnBalo4M BpyYHY PO3MMaBfEHUI MarHiin y BNOpPCKyBaribHy Kamepy
BEPTUKamnbHOI MalvHU Ans GOopMyBaHHA-PO3NMBaAHHS Mig TUckoMm. [leped 3anMBKOIO PO3NNaBfieHOro MarHiio y
BMOPCKYBaslbHY Kamepy B OCTaHHIO yBoaunu HeBenukuii ob'em umctoro 1,1,1,2-TeTpadptopetany. Lle 3axucturno
pO3nnaBneHuii MarHiin y kamepi i BigBepHyro 3aropsiHHS po3nnaBfeHoro MarHito nig Yac 3anoBHEHHS BUNMBHULLL

Mpuknag 12

MeTogom nuTTa y popMM 3 BOTHETPUBKOI CyMilli BUFOTOBNANWU Pi3Hi AeTani 3 MmarHito [lepen 3anoBHEHHAM
O0ONOHKOBOT  NMBapHOi  opMM 3 BOFHETPMBKOI  CyMilli  poO3nnaBfieHUM  MarHiem ¢opMy  npogyBanu
1,1,1,2-TeTpacdpTopetaHomM. Lle BigBepHyno 3aropsiHHA MarHito nig Yac TBepaiHHA B dopmi. [licns oxonomkeHHA
000ONOHKOBY NMBapHY cdhopMy BUIiManu. MarHiesa BignvmBka Mana xopoLuy AKIiCTb NOBEPXHI.

Mpuknag 13

MeTogom nuTTA y niwaHi opMm BUTroToBNANM pisHi AeTani 3 marHito. [lepen 3anoBHEHHAM niwaHoi dopmu
po3naBfieHnM MarHiemM ocTaHHio npogysanu yictum 1,1,1,2-TetpadtopetaHoM. Lle BiaBepHyno 3aropsaHHa MarHito nig
yac TBepaiHHS Yy niwaHrin dpopmi Micna oxonoaxeHHs niwaHy dpopmy BuinmManu. MarHieBa Bignueka mMana XopoLly sKicTb
NOBEpPXHi.

Mpuknag 14

MnaBuneHy nid giametpom 1,6M, WO MicTMNa 4 TOHHW PO3NSMA@BMEHOrO YMCTOrO MarHito, MOKpPUBaNM ras’oBoto
KOMMo3uLieto, YTBOpPEHo nponyckaHHam 60n/xe cyxoro noeitpsa i 0,6n/xe 1,1,1,2-TeTpadTopetaHy. Cnoctepiranu
XOPOLUWNIA 3aXUCT PO3NSIaBNEHONO MarHito 3 yTBOPEHHAM TOHKOT 3aXMCHOT MOBEPXHEBOT NIIBKK.

MopiBHANBHWIA Npukniag 14

MopiBHANBHWIA Npuknag 14 OyB ineHTUYHUM Npuknagy 14, 3a BUHATKOM Toro, wWo 3amicTe 1,1,1,2-TeTpadTopeTaHy
BUkopucToByBanu SFg 3 pisHMMK 06'eMHUMK LIBMAKOCTAMKU NOTOKiB. O6'€MHY LUBUAKICTL CYXOro MoBiTps NigTpumMyBanu
Ha piBHI 60n/xB. XOPOLLOro 3axMcTy pO3naBfeHoro MarHito AOCAMN TiNbkK Npy 06'eMHIl WBMakocTi noToky SFg 2n/xB.

Mpuknag 14 i nopiBHANbHUIA Npuknag 14 nokasylTb, WO 3anpornoHOBaHa AaHWMM BMHAXOAOM MOKPMBHA rasoBa
komno3uuia 3abesnevye XOPOLUMA 3axWUCT PO3NSaBMeHOro MarHilo y NpoMUCIIoBOMY Maclutabi npu KoHueHTpauil
MEHLUIN, HiXX KOHLeHTpaLia komnosuuii Ha ocHoBi SFg.

dopmyrna BMHaxony

1. MokpuBHa rasoBa KOMMO3ULiSA AN 3aXUCTY po3NnsaBreHoro mMarHito abo MarHieBoro cnnaBy Bif OKMCHEHHS, Lo
BKMoYae (PTOPOBMICHWIM iHMGITOp Ta ras-Hocil, fika BigPI3HAETBCA TUM, WO KOXHWWA KOMMOHEHT Mae noTteHuian
rnobaneHoro notenninHa (M) (BigHocHo abcontoTHoro NI onsa giokemgy Byrneuto npu nepiogi posnagy 100 pokis),
MeHLWwwui 3a 5000.

2. Komnosuuis 3a n. 1, ska BigpisHAETbLCA TUM, WO iHriGiTOp He Mae noTeHuiany 36igHI0BaHHA 030HOBOTO LUapy.

3. Komnosuuyia 3a n. 1 abo 2, ika Bigpi3HAETbCA TWUM, LIO ras-Hocili BMOMpalTb 3 rpynu, WO CKNapaeTbes 3
noBITPSA, AioKcuAay BYrNewuto, aproHy, asoTy Ta X CyMillen.

4. Komnosuuia 3a 6yab-akum 3 nonepenHix NyHKTIB, Aka BigpPIi3HAETbLCA TUM, O KOXHURA Ti koMnoHeHT mae [T,
MeHLWwwui 3a 3000.

5. Komnosuuis 3a 6yab-akMM 3 nonepenHix NyHKTIB, sika Bigpi3HAETbCS TUM, WO iHribiTop BMOMpatoTb 3 rpynu, Wo
CknapgaeTbcs 3 PTOPOBYINEBOAHIB, MAPOPTOPOBAHMX NPOCTUX edipiB Ta X Cymillen.

6. Komnosuuia 3a Oyob-akMM 3 MnonepenHix NyHKTIB, Aka BiApi3HAETbCA TUM, WO iHriGiTOp Mae TemnepaTypy
KUMiHHA, MeHwWwy 3a 100 °C.

7. Komnosuuia 3a 6yab-akMM 3 nonepenHix NyHKTIB, ika Bigpi3HAETbCA TUM, WO iHriGiTop BMGpaHo 3 rpynu, sika

cKrnagaeTbca 3 ONTOPOMETaHY, neHTadToponeHTaHy, 1,1,1,2-TeTpadpTopoeTaHy, OndpTOopOoETaHY,
rentacpToponponaHy, MeToKcU-HoHadhTopobyTaHy, eToKcU-HoHadTopobyTaHy, AaurigpogekadToponeHTaHy Ta IX
CyMilLEn.

8. Komnoauuisa 3a 6yab-9KMM 3 NONepenHixX NYHKTIB, ka BiApI3HAETHCA TUM, WO KOXHUA Ti KOMNOHEHT mae MIT1,
MeHLmni 3a 1500.

9. Komnosuuia 3a Oyab-akum 3 nonepegHix MyHKTIB, ska Bigpi3HAETbCA TMM, LWo iHribiTopom €
1,1,1,2-TeTpacdTopoeTaH, a ra3oM-HOCIEM - Cyxe NOBITPS.

10. Komnosuuia 3a 6yab-sikuM 3 nonepefHix MyHKTIB, Ska BiAPI3HAETbCA TUM, WO MICTUTb MeHwWwe Hix 1 06. %
iHribiTopa.

11. Komnosuuia 3a n. 10, sika BigpisHAETbCA TUM, O MICTUTL MeHLe Hix 0,5 06. % iHribiTopa.

12. Komnosuuia 3a n. 11, ska BigpisHAETLCA TUM, WO MICTUTb MeHwwe Hix 0,1 06 % iHribiTopa.
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13. Cnoci6 3axucTy posnnaeneHoro MarHito abo marHieBoro cnnaBy Bifl OKUCHEHHS, KU BiOpPI3HAETbCA TUM, O
nepen6ayae NOKpUBaHHSA PO3NNaBNeHOro MarHito/MarHieBoro cnnaBy NOKPVMBHOK ra3oBOK KOMMo3ulieto 3a Byab-akum 3
nonepegHix NyHKTIB.

14. Cnocib raciHHa BOMHIO MpW 3aMaHHI MarHito abo MarHieBoro cnnay, SKUA BigpisHAETbCA TUM, Wo nepenbavae
BMNSIMB Ha 3aiiMaHHs aTMocdepoto iHribiTopa 3a Oyab-akuM 3 NyHKTiB 1-12.

OdpiliiHnii GroneteHb "lMpomucnoasa BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
MmikpocxeM", 2005, N 8, 15.08.2005. [epxaBHWA OenapTaMeHT iHTenekTyanbHoi BnacHocTi MiHicTepcTBa ocBiTh i
Hayku YKpaiHu.
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