HaHni BUHaxig CTOCYeTbCA TEXHIYHOI ranysi oTpuMaHHs aeporeniB. 30Kpema, AaHWM BUHAXi CTOCYETbCA CNocoby
OTPUMaHHS aeporento No 305b-renb-TeXHONOorii.

Kpim Toro, gaHum BuHaxig CToCyeTbCca aeporenis, siki, 30KpemMa, OTpuMaHi cnocobom, sikui Bignosigae BuHaxoay, a
TaKOX IXHbOrO 3aCTOCyBaHHS, 30KpeMa, SK i30nAuinHUX MaTtepianis abo B iXHbOMY ckragi.

Kpim Toro, AaHumn BMHaxig CTOCYETbLCS YCTAHOBKW ANs OTPUMaHHA aeporenis.

HapewuTi, faHWin BUHaxia CTOCYETbCA CNOCOBY OTPUMAaHHS NIOrernto No 30Mb-renb-TeXHOOTI.

Aeporeni aBnstoTL co60I0 BUCOKOMOPUCTI TBEPAi Tina, 06'eMun akux go 99,98 % moxyTb cknagaTtucs 3 nop. Aeporeni
3BMYANHO MaloTb AEHOPUTHI CTPYKTYpU 3 CUMbHUM po3ranyXeHHsaM Oi4HMX naHuloriB, Tak, TO YTBOPIOKTLCA OyXe
YUCMEHHI NPOMiXKHI NpocTopun B opMi BIiAKPUTUX Nop. JTaHUOMM MalTb YACMEHHI MiCLS KOHTaKTY Tak, LU0 YTBOPKETHLCS
crtabinbHa rybyacta cTpyktypa. Po3mipn nop 3BuM4aniHO cknagatoTb BENMYMHUM B HAHOMETPOBOMY AianasoHi, i nutoma
nnowa BHYTPILWHLOT MOBepxHi Moxe cTaHoBuTM Ao 1000 m2%/r abGo Ginblie. Aeporeni MOXyTb cKnagatuca 3
pi3HOMaHITHUX MarTepianiB, Hanpuknag, Takux sK AIOKCUA KPEMHIilo, CMHTETUYHWIA MmaTepian abo Byrneub, a Takox
NPWPOAHI OpraHiYHi noniMepu, HanNpuknag, Taki sk anbriHati, abo okcuan meTanis.

BHacnigok BMCOKOI MOPUCTOCTI aeporeni 4YacTo BUKOPUCTOBYIOTb SIK i30MAUIMHI MaTepianu, Hanpuknag, ana uinemn
Tennoisonsuii, abo Ak dinbTpauiiHi matepianu. OgHakoBo, aeporeni TakoX 3HaXoAsiTb 3aCTOCYBaHHSA AK aKyMyriotoui
mMaTepianu, Hanpuknag, ang piavH abo rasis.

BigHocHO aeporenis MoBa ae NpoO HaHOCTPYKTYPOBaHi, BiAKPUTONOPUCTI TBepdi Tina, fKi 3BMYaliHO OTPUMYIOTb
300b-renb-cnocobom.

Ak npaBuno, aeporeni OTPMMYKTb BUCYLUYBaHHAM >XenenogibHoro remnw, rofioBHUM YMHOM KOHAEHCOBaHOI
KpeMHieBoi kucrnotn. OTpMMaHi 3 KpeMHIEBUX KUCMNOT i NOAIGHMX BUXIAHMX PEYOBUH, TakMX SIK 301 KPEMHIEBUX KUCHIOT,
cunaHoBi rigponizatv abo cunikatu, aeporeni MatTb CTPYKTYPHI SiO2-04MHULI, | YHAaCTO Ha3nBaTLCS CUIiKa-aeporensamm
- TaKoX KpeMHe3eMHUMK aeporensiMy. [po nepLumnin CMHTE3 KpeMHe3eMHUX aeporenis nosigomue aBTop Steven Kistler B
1931/1932-pik. BiH nepwmm po3pobus crnocid BUCYyLLYBaHHSA rento, Skuin npu Lbomy He Busiense ycagky (Kistler S. S.,
The Journal of Physical Chemistry, 1932, Tom 36 (Ne 1): Coherent expanded Aerogels, ctop. 52-64). B pospobneHomy
aBTopom Kistler cnocobi sk BMXigHa peyvyoBMHA BMKOPUCTAHE PO3YMHHE CKMO, 3 SKOro B MepLUin ctagil MiaKMCNeHHs M
MiHEepanbHOK KWCMOTOK OTPUMYIOTb KPEMHE3eMHWW rigporenb. Y HacTynHin ctagii 3 UbOoro remo MpoOMMBAHHAM
BUAAnNSATb iOHN NyxHoro metany. licns uporo BoAy, sika MICTUTLCS B riaporeri, NOBHICTIO BUTICHAIOTb eTaHonom abo
MeTaHomnoM. MoTiM 3AINCHIOITL HaAKPUTUYHE CYLLIHHA YTBOPEHOrO ankoresnto B aBTOKMNABI.

3rogom 6ynu po3pobneHi gogaTkosi cnocobu, Hanpuknag, Taki sk onucaHi B nateHTHoMy AokymeHTi DE 1811353 A.
MaTteHTHUn gokymeHT DE 1811353 A poskpuae cnocib CTBOPEHHS KPEMHE3EMHWUX aeporerniB, B SIKOMY Fiaponi3yloTb
TeTpaeTokcucunaH (TEOS) B meTaHoni abo eTaHomni TOYHO [O30BaHOK KiMbKiCTHO BOAM i 3 kaTanizaTtopom. IMpu rigponisi
3 BigwenneHHaM cnupTy | Boaun yTBOptoeTbea SiOz-renb B dhopMi ankorento. Ankorenb NoTiM niggatnTe HAOKPUTUYHOMY
CyWiHHIO B aBTOKMasi. 3rigHO 3 UUM CrnocoboMm, TakoX MOXyTb OyTW OTpuMMaHi opraHivHi aeporeni 3
mMenamMiHodopmanberigHux cmon i pesopumHo-dopManbaerigHx cmon. Y cnocobax HagKpUTUYHOTO CyLUiHHA
BUCYLLUYBAHWUIA reflb 3HAaXOAMTbCA B YMOBAX TEMMepaTypu i TUCKY, NPU SIKUX JOCAraeTbCs LWOHANMEHLLE KPUTUYHA TOYKa
BMKOPUCTOBYBAHOIO PO3YMHHUKA.

Heponikamun nopibHMx cnocobiB HAOKPUTUYHOTO CYLUIHHSA, SKi BUXOAATb 3 HAOKPUTUYHUMX YMOB 3aCTOCOBYBaHOIO
PO34YMHHMKA, € YMOBW TEMNEpPATYpU i TUCKY, @ TaKoX NepioanyHUn pexxum pobotu. Hanpvknaz, npu BUCYLLYBaHHI renis,
AKi MiCTATb BoAy, MOTPIOHI Temnepatypu woHamMeHwe 370 °C i Tucky woHamMeHwe 220 6ap (22 MMa). Mpwu
BUCYLUYBaHHI reni., siki MiICTATb MeTaHorn, NoTpibHi TemnepaTtypu woHanmeHwe 240 °C i Tncky woHanmeHwe 81 6ap (8,1
MMa).

AnbTepHaTUBY LIbOMY CMOCOOY HaAKPUTUYHOIO CYLUIHHA CTAHOBUTb 3aCTOCYBaHHS CTUCHEHOrO AIOKCUMAY BYrneLto.
Cnoci6 3 BUKOPUCTaAHHAM HaZKPUTUYHOIrO AiOKCMAY BYIMEL PO3KPUTWUWA, Hanpuknag, B nNaTteHTHOMYy AokymeHTi EP
171722 A. lMpun ubomy nepes HagKPUTUYHUM CYLLIHHAM OPraHiYHUA PO3YMHHUK BUTICHAKOTL PiAKUM OiOKCMOOM BYrfeLto.
Toai HapgKpuTMuHEe cywWwiHHA 3 BukopucTaHHaM CO2 BMKOHYKOTb NMPY 3HAYHO HWXYMX TemnepaTtypax, Hanpuknag, npu
KpUTWUYHIA TemnepaTtypi 31,1 °C, i npu kputnyHomy Tucky 73,9 6ap (7,4 Mla) giokcmuay Byrneuo.

Y npomMmucrioBoCTi aeporeni 4yacto OoTpuMylTb crnocobom cipmm Cabot. Hanpuknag, BiH npeactaBneHuin B
naTeHTHuUx aokymeHTtax DE 19 648 798 A i DE 69 903 913 T2. [ina uboro po3baBneHe HaTpieBe piake ckro obpobnstoTb
CONSAHOK KMCNOTO 3a Temnepatypu Big 60 go 80 °C, npnyomy 4ac XentoBaHHs, TOOTO, Yac reneyTBopeHHs, MoXxe ByTu
BiAperynboBaHvi Ha Kifbka XBUIMUH. [1na 3MiLHEHHs i 03piBaHHA rento NoTiM renb TepMoCcTaTyoTh 3a TemnepaTypu Bif
80 po 100 °C. TpuBanicTb fo3piBaHHs BkaszaHa Takow, Wo ctaHoBuTb 30 xBunuH. Mig yac npouecy AospiBaHHa abo
nicnsi HbOro 34JIMCHIOTE NPOMMUBAHHS FENto, NOKU NMPOMMBHA BOAA HE NepecTaHe MICTUTK ENEKTPONITH.

Ycnig 3a UMM 34IMCHIOITL CUMaHyBaHHS rigporento, wob 3abe3nedunmT MOXIMUBICTb HAAKPUTUYHOTO CYLUiHHS. FAK
CunaHyBanbHWUIA peareHT BUKOPUCTOBYOTE TPUMETUNXNOPCUNaH. TpUMETUNXIIOPCUIAH pearye 3 nepeBaXHO NPUCYTHbLOI
BOAM B rigporeni 3  YTBOPEHHSIM  TPUMETUIICUNAHOMNY, | [A0A4ATKOBO  KOHOEHCYETbCS 3 YTBOPEHHSAM
rekcaMmeTunanucunoKkcaHy, SKMn BigknagaeTbCAa B nopax i YaCTKOBO BUTICHAE BOAY.

Mpu uybomMy noTpibHO GpaT OO yBary, WO BUKOPUCTOBYBAHWIA CUITaHyBanbHWUIA peareHT Tpeba gogaBaTt B Oyxe
BENWKMX KinbkocTax. Tak, Hanpuknag, 100 r rigporento 06pobnsoTe 3 BUKOpUCTaHHAM 140 MmN TpUMETUNXIOpCHUnaHy.
TinbkM MpY  UbOMY CMIBBIOHOLWEHHI TiAporento 3 TPUMETUIIXIOPCUNAHOM [OCHAraloTb YacTKOBOrO MepeTBOPEeHHS
riAPOKCUNBHUX TPYM Ha KPEMHIN. AK anbTepHaTUBHUI CcuUnaHyBarnbHUA peareHT 3acCTOCOBYIOTb reKCameTUnaNCUIOKCaH i
COMsiHY KMCMoTy B noToui rasy. MNpu ubomy BigOyBaeTbCs YacTKOBa 3BOPOTHA peaklisi rekcameTunamMcUIioKcaHy Ha
TPUMETUNXIopcunaH, k1 NoTiM MOXe pearysaTi 3 rigpOKCUNbHUMU FpynamMu Ha KPEMHIN.

Axkwo posrnsgatv mongpHi cnieBigHoweHHs HCI i rekcameTungucunokcaHy y npuknagax BKasaHWX NaTeHTiB,
BiMNOBIAHO, MATEHTHUX 3asiBOK, TO BWUXOAMUTb, LUO FEKCAMETUNAMCUIIOKCAH MOBUHEH OyTU B N'ATU-LLECTMKPATHOMY
HaanuLWKy, i TiNbKM Mama 4YacTMHa BWKOPUCTOBYBaHOIO reKCaMeTWNAWCUITOKCaHy MOXe pearyBaTv OO
TpumeTunxnopcunaHy. Lle nokasye BaXnuBIiCTb BiOKNaAEeHHs rekcameTunaucuriokcaHy B mnopax nioremnto. Tinbku Tak
Moxxe ByTu 3aificHeHe HaaKpUTUYHe cyLwiHHA. Came CyLiHHs noTim BiabyBaeTbecsa B HarpiTomy Ao 200 °C noToui a3oTy.

Y BuaaHHi Aerogel-Handbook (M. A. Aergerter i iHw., Aerogels Handbook, Advances in Sol-Gel Derived Materials



and Technologies, 2011, ctop. 120) aeTanbHille Noka3aHe 3HaYEHHS MOSISIPHOIO BifHOLLEHHSI CUNaHyBarnbHUX peareHTiB
po cityactoi SiOz-cTpyktypn. CTagisa rigpodobisauii 3 BUKOPUCTaHHAM BENUKOI KiMbKOCTI TPUMETUNXIOPCUNaHy, SKnii €
OTPYVHUM, BOrHeHebe3neyHUM i KOpPO3iMHO-aKTUBHMM, SABNSE CO6OK HanbinbL TPyooOMICTKY CTaito nMpyu OTPUMAHHI
aeporenis 3a Cabot-cnoco6om.

Kpim TOro, B cnocobi CylliHHA 4acTo BUSABMSETbCH, WO BaXnMBa 3aMiHa PO34YMHHMKA, 30KpPEMA, MOMSIPHUX
PO3YMHHMKIB HA MEHLL MOMSAPHI PO3YMHHMKY, WO6 TM camum 3abe3neynTn BUCYLLYBaHHS.

3 pocnipxeHb aBTopa Kistler aeporeniB Ha OCHOBI HATpiEBOro pigkoro ckna BiAOMO, L0 3amiHa PO34MHHMKA 3 BOAM
Ha €TaHON He CNPUYMHAE 3HAYHOI 3MiHWM reoMeTpii nop. Lien pesynbTaT He 3anexuTb Bif TOro, Y 3AINCHIOTL 3aMiHy
pO3uMHHMKa B OOHYy cTagito abo B HaraTbOx cTagisx, 3i 3pocTaryMMm BMICTOM eTaHony. [nsi npakTMKOBAHOro Tam
6e3nocepeqHbLOro HaaAKPUTUYHOTO CYLiHHA SiO2z-renis 3 eTaHony JOCTaTHIM € CKOPOYEeHHs macu etaHony ao 95 sar. %.
HaBnaku, Anst HaAKPUTUYHOTO CyLiHHA 3a gonomoroto CO2 He BigoMe Hisike 3Ha4YeHHS.

3amiHa po34yMHHMKA, a came, BOOM Ha eTaHor, gocrigxeHa aBTopamu Gurikov i iHW. nig gieto ctucHeHoro CO2.
BukopucTaHi reni cknagatoTbest 3 anbriHaTy, i oTpumaHi iHgykoBaHot gieto CO2 xentoBaHHAM. 3paskv MaloTb AiamMeTp
Big 10 o 12 MM, | po3MilLeHi B monepeaHbo HarpiToMy aBToknaBi, i 0TodeHi HagkpuTnyHum CO2 (120 6ap (12 MMa), 313
K). MNicns uboro B aBTOKNaB B 6araTbOX CTafisX HarHiTalTb CyMmilli BOAW i eTaHony, i 34iNCHIOTb 3aMiHy PO3YMHHUKA
NpOTAroM B KOXHOMY Bunagky 2,5 roavH Ha cTagito, npuyomy BMIiCT eTaHony gocsarae 30 Bar. % B nepuin ctagii, 60
Bar. % no apyrin ctagii, i 90 Bar. % B TpeTiv cTagii. MNoTim reni ommBaloTb eTaHonoM B kinbkocTi 25 Bar. % B CO2, Wwo6
MOBHICTIO eKcTparyBatu Body 3 Mnop, NOku reni He OyAyTb MOBHICTIO BUCYLUEHI HAOKPUTMYHUM CYLUiHHSAM NpoTsarom 3
roavH. MNpoTikaHHSA 3aMiHW PO34MHHMKA aHarni3yloTb MO PO3pPax0BaHOMY 3 FYCTWHW PO3YMHHUMKA cknagy. Ons uboro 3
aBTOKNaBa BiAOUpaloTb 3paskM B KOXHOMY Bunagky no 5 mn. MNpu gaHmx ymoBax 4vac, HeobxigHuim Ans 3amiHu
PO34MHHMKA B AaHWUX cTagisx, Oy ckopoyeHuii 3 12 roamH ao 2,5 roavH.

3acTocyBaHHAM HaZKPUTUYHOIO AioKcMAay BYrneLo nig vac 3aMiHuM po3yMHHMKA HeobOXioHWI Ons CywiHHs Yac 6yB
[00aTKOBO CKOPOYEHMI 3 6 roguH Ao 3 roguH.

lycTvHa renis nicns 3aMiHW po3dMHHKKA nig aieto ctucHeHoro CO2 ctaHoBuTb 0,021 r/cm3, nuToma nnowa noBepxHi
srinHo 3 metogom BET (BpyHayepa-Emmeta-Tennepa) craHoButb 538 m2/r, i noposuin o6'em 3rigHo 3 meTogom BJG
(BappeTa-[xoiHepa-XaneHai) ctaHoBuTb 5,96 cm3/mM. OTpumaHi aeporeni MatloTb NoAiIGHI BNAcTUBOCTI, SK NOPIBHAMbHI
3pasku, CopMOBaHi 3aMiHOK PO3YMHHMKA B YMOBax HaBKOMMULUHLOrO cepefoBula. besnocepefHin BNAvMB 3amiHu
PO34YMHHMKA Mg TUCKOM Ha BMAcTUBOCTI OTPMMaHMX aeporenis 3 HaBe4eHVUX AaHUX BUSIBUTU HE BAANOCS, OCKiNbKU Ans
pi3HMX cnocobiB 3aCTOCOBYBanu pi3Hi yMOBM CUHTE3Y.

HapiBHi 3 onucaHoto Bulle BuMorow ctabinisauii rento nig 4Yac npouecy CylliHHA, JoAaTkoBy npobnemy npu
OTPMMaHHI aeporenis, 30KpPema, KpeMHe3eMHUX aeporeniB, NpeacTaBNsAlTb TpuBani TexHonoridyHi npouecu. Lle
300POXYE OTPUMAHHA aeporernis, i TUM CaMUM MEPELUKOAXaE BUKOPUCTaAHHIO aeporeniB B YMCMEHHUX BapiaHTax
3acToCyBaHHA, AnNA skux aeporeni 6ynn 6 npuaatHi BHacnigok mpodinto ixHix isvyHuX BnacTMBocTen. Tak, AaHi
TpuBanocti o6pobku AnNA  OKpPeMMX TEXHOMOrYHUX CTafil npuv  YTBOPEHHI KpeMHe3eMHux aeporenis 3
TeTpaeTunoptocunikaty (TEOS) cknagatoTe oKpemo:

- TpvBanocTi rigponidy i KoHaeHcauii woHanveHwe 8 roaunH (nopisHan poboty A. A. Tweij Wesam, Temperature
Influence on the Gelation Process of Tetraethylorthosilicate using Sol-Gel Techique, Iraqi Journal of Science, 2009),

- TpvBanocTi J03piBaHHA rento cknagawTb Mk 6 i 72 rognHamu (nopiBHsan poboty Einarsrud, M.-A., Kirkedelen,
M.B., Nilsen, E., Mortensen, K., Samseth, J., Structural Development of Silicagels aged in TEOS, Journal of Non-Cryst.
Solids, Tom 231, 1998, cTtop. 10-16),

- TPUBAanocCTi HAAKPUTUYHOIO MPOMMBAHHSA/3aMiHN PO3YMHHMKA BNN3bKO 24 rOOUH Ha LMKIT NPOMMBAaHHS (MOPIBHAN
poboty Kerstin Quarch, Produktgestaltung an kolloidalen Agglomeraten und Gelen, Gelierung und Fragmentierung an
anorganischen Siliciumdioxid, gncepTtadis, TexHonoriyHmn iHcTUTYT Kapncpye (KIT), 2010),

- TPUBANOCTi HAAKPUTUYHOIO CYLUIHHSA AyXe 3anexaTb Bif BULLEe3a3Ha4YeHnX 3aMiHW PO34MHHMKA | po3Mipy 3paska.

ABHe noninweHHsa 3abe3neyye po3pobneHun iHCTMTYTOM Eidgenossischen Material-und Prufungsanstalt (EMPA)
ofHopeaKTopHWIA cnocib, okpemi cTagii skoro BUMaraTb JOTPUMAaHHSI HAaCTYMNHOT TPUBANOCTI:

- TpuBanicTb reneyTBOpPeHHs i [03piBaHHA 3 BUMKOPWUCTaHHAM rekcameTungucunasaHy (HDMSO), amiaky, Boaw,
eTaHony i TEOS cTtaHOBUTb GnM3bKO 2 rOAMH.

- ligpodobisauis Bonororo rento 3a gonomoroto cymiwi HCl i HDMSO 3aiimae nepiog 4acy - 1 roguHa.

- TpmBanicTb HAAKPUTUYHOIO CYLLIHHS CTAHOBUTb 6nn3bKo 1 roamHu.

TpwBanocTi Bciei 06pobkn cknagarTb TUM camnM MiX 4 | 6 roguHamum.

Ane ui TpuBanocTi o6pobkM BCe X CTBOPKWTbL AN BENMKOMacliTabHOro nNpoMMCIOBOrO BUPOOHMUTBA 3HAYHI
TpyOHOLLi, npuyoMy, 30Kkpema, npu rigpodobisauii Takok [OBOAUTLCS MpautoBaTM 3 BEMWKMMU  HaOULLIKaMU
rinpodobisytoumx matepianis, Wob oTpumaTtn HeobxiaHy rigpodobisadito Ana 3amMiHU PO3YNHHKKA.

HopaTtkoBolo NpoGnemoto, sika € ChinbHOK AN BCiX BULLiEe3ragaHux crnocobiB OTpUMMaHHS aeporento, € Te, Lo
3BMYANHO YTBOPIOIOTLCH HEBU3HAYeHi YacTMHKU 6e3 perynapHoi 30BHIWHLOI OPMM, AKi Nule BaXKO MOXYTb OyTu
BMKOPUCTaHI y BiNbHIi 3acunui abo Takox ANA BBEAEHHS B CMCTEMM TennoisonidauiiHoi wrykatypku. Lli HeperynspHi
YaCTMHKM MalTb HabaraTo MeHLW [OoMycTUMe MeXaHiYHe HaBaHTaXKEHHS i YyTBOPIOKTb KyrbOBi YMakoBKM 3 FipLLOK
WiNbHICTIO, Hk Morma 6 OyTn ouiKyBaHa LWiNbHICTE PerynspHux, 30Kpema, CEepuyHMX YacTUHOK. 3 Uiei npuyvHm
edeKTMBHICTb aeporenis B NPaKTULI 4acTo BiACTae Bi pO3paxyHKOBUX 3HAYEHb.

Kpim Toro, Tum camum B MNpOTOTWNI BIiACYTHS cucTema, Wo6 OTpMMyBaTW BiATBOpHOBaHi aeporeni 3 BUpasHO
CKOopo4YeHol TpuBanicTio obpobku, 3a gonomoroto skoi Moxnue 6esnepepBHe abo npakTu4HO GesnepepBHe
(POpMYyBaHHS MPU 3HWXKEHUX BUTpaTax. binblle TOro, TOYHO Tak CaMO HEMOXIUBO OTPUMYBaTW B MPOMUCIIOBOMY
macwTabi i BigTBOpIOBaHi aeporeri 3 4iTKO BU3Ha4YeHOI reOMETPUYHOI0 CTPYKTYpoto. 30KkpemMa, Ans H6araTtbox BapiaHTiB
3acToCyBaHHA NepeBaXHi KynenoAibHi, To6To, cepuyHi, YaCTUHKN aeporerto, OCKINIbKM BOHM MOXYTb MaTu Habarato
BULLE MEeXaHiyHe AonycTMMe HaBaHTaxeHHs. OJHaKOBO AOCi e HEMOXIMBO LinecnpsmMoBaHO OTPMMYBAaTU YaCTUHKM
aeporenis i3 nonepegHLO BUOpaHMMU po3mipaMu YacTUHOK.

Y Takomy BMNagky, 3agadya 4aHOro BMHAXOAy MONSArae B YCyHEHHi onucaHux MoB'a3aHuX 3 NPOTOTUMOM HELOMiKiB,



OflHaK LoHanMeHLe Xo4 61 NOM'AKLINTM iX.

3okpema, 3ajada AaHoro BuHaxody 6aunTbCsi B CTBOPEHHI Cnocoby OTpMMaHHS YacTUHOK aeporernito, sIKUii Moxe
OyTM BMKOHaHUM 3 SIBHO Oinbll KOPOTKOK TpuBanictio o6pobku, i nepeBaxHo B 6GesnepepBHOMY abo MpakTUYHO
6e3nepepBHOMY PEXUMI.

HopaTkoBy 3agady AaHOro BMHaxody MoTpibHO Gaunty B TOMy, W06 MoxHa Oyno uinecnpsiMoBaHO OTpMMYBaTu
aeporeni 3 NeBHMMM BNACTUBOCTAMU, 30KpPEMA, TAKOX 3 MEBHOKO 30BHILLHLOK (DOPMOIO | MTEBHUM PO3MIPOM YaCTUHOK.

Kpim TOro, gogaTtkoBa 3agava 4aHOro BMHaxXoAy Monsrae B OTPMMaHHi B PO3NOPSAXEHHSA aeporernto, Skuin 3gaTHUn
BUTPMMYBATW MEXaHiYHE HaBaHTaXeHHS, i, 30Kkpema, NpuaaTHUIM ANA 3aCTOCYBaHHS B i30NAUIMHUX MaTepianax.

BkasaHa BuLle noctaHoBKa 3afadi 3rigHO 3 BMHaxXo4OM BuMpilLleHa 3a [ONOMOro crnocoby 3a nyHkTom 1 dopmynu
BMHAXOAyY; NPUYOMY A0OATKOBI NepeBaxHi YAOCKOHANEHHS i BapiaHTU BUKOHaHHA Cnocoby, SkvMi BiANOBiAae BUHAXOAY,
ABNAIOTbL COOOI NPEeAMET 3aneXHNX MNyHKTIB POPMyNnn BUHAXOAY, L0 HanexaTtb 0 Lboro.

JopatkoBMM npegmeToM AaHOro BWHaxody 3rifHO 3 APYrMM acrnekTom AaHoro BUHAxXody € aeporenb 3rigHo 3
nyHkToM 15 dopmynu BuHaxogy. [looaTkoBi NepeBaxkHi BapiaHT! BUKOHAHHS LbOro acrnekTy BUHaXoAy SBMsSOTb o600
npeameT 3anexXHUX NyHKTiB PopMynn BUHaxoay, WO HanexaTtb 40 Lboro.

3HOBY X, 4OOATKOBMM NpegMeToM [aHOro BMHaxody 3riAHO 3 TpeTiM acnekToM SaHOro BMHaxody € 3aCTOCYBaHHS
aeporento 3rigHo 3 nyHkTom 17 dopmynu BuHaxoay.

[opatkoBuii npegMeT [aHoro BMHAxXody 3rigHO 3 4YeTBEpPTUM acnekTom [aHoro BuHaxoay siBnse coboto
3acToCyBaHHA aeporento 3rigHo 3 NyHKToM 18 hopmynu BUHaxXoAy.

3 iHworo 6oky, Ao4aTKOBUMM MPEAMETOM LAHOro BWHAXOA4y - 3r4HO 3 M'ATMM acnekToM [aHOro BWHaxody - €
yCTaHOBKa 41151 OTPMMaHHS aeporenis 3rigHo 3 NyHKToM 19 popmynu BUHaxoay.

HapewTi, npeameT gaHoro BuMHaxody - 3rigHO 3 LIOCTMM acnekToM [aHoro BuHaxody - sBnsie coboto cnocid
OTPUMaHHS niorento 3rigHo 3 NyHKToM 20 dhopmynun BUHaxoay.

Camo coboto 3po3ymino, Lo ocobnuBOCTI, 03HAKKU, KOHQirypadii i opMM BUKOHaAHHSA, a Takox nepeBarn abo Tomy
noAibHi, aki gani - Wob YHUKHYTU HEMOTPIOHMX NOBTOPEHb - AEeTanbHO OMUCaHI TiMbKW ANs OAHOrO acrnekTy BMHaxony,
3p0o3yMino, BignoBiAHO AiNCHI BiZHOCHO iHLWMX acnekTiB, 6e3 HeobXxigHOCTI B cneuianbHin 3raadi.

Kpim TOro, gincHe Te, WO BCi Ha3BaHi 3ro4OM YMCEnbHi i MapaMeTpuyHi AaHi, abo Tomy nogibHi, MoxyTb ByTu
po3paxoBaHi, BigNoBiAHO, BU3HAYEHi B NPUHLMNI HOPMOBaHUMMU, BiANOBIAHO, CTaHAAPTU30BaHMMMK, abo YiTKO BKa3aHMMK
MeToLaMu BU3HAYEHHs1, abo 3BUYHMMUM haxiBUO B Ll ranysi MeTogaMu BU3HAYEHHS.

Kpim Toro, camo cobow 3po3ymino, Lo BCi HasiBHi BiAHOWEHHA A0 Bary abo KiNbKOCTEM BiACOTKOBI AaHi
BnbupatoTbca daxiBLem Tak, o B cymi ctaHoBnATb 100 %; ogHak Le € camo coboto 3po3yMinvm.

3 ypaxyBaHHAM BWLLEBUKNAAEHOro, Aani OaHWA BuWHaxig onucaHui getanbHiwe. NpegMeTom gaHOro BMHaxody -
3riAHO 3 MepLUMM acnekToM OAHOro BUHaxody - TMM CaMyM € Cnocib OTPUMaHHSA curika-aeporento 30Mb-refib-cnocobom,
nNprvYOMy crnodaTKy popmytoTb Nniorenb, i NOTiM Miorens NepeTBOPIOIOTbL Ha aeporenb, NPUYOMY ANS YTBOPEHHS fiorento
3MilWyOTb OOWH 3 OAHUM LLOHaWMEHLLEe ABa MPEKYPCOPHi 30ri, NepeBaXHO ABa MPEKYPCOpPHi 30Mi, NPMYOMY MepLunn
NPeKypCOPHUI 30Mb Mae KMCNoTHe 3HaveHHA pH abo OCHOBHe 3HayeHHs pH, | Apyruin NpeKypcopHUiA 30Mb Mae BigMiHHE
Bif, NEPLLOro NPeKypcopHOro 3010 3HaYeHHs pH.

Togai, sk HecnodiBaHO BUSIBUB 3asiBHUK, HA OCHOBI cnocoby, sikuii Bignosigae BMHaxody, 0COGNMBO EKOHOMIYHO 3a
YacoM OTPUMYIOTb CMOYaTKy, 30Kpema, O4HOPIOHWUIA, PIBHOMIPHO CTPYKTYpOBaHWIA, a TakoX OAHOMaHITHO cdhopMoBaHUi
niorenb, BUXOAA4M 3 SKOrO NOTIM MOXYTb OYTU OTPMMaHi NepeBa)kHO cchepUYHi YaCTUHKM aeporento.

Mpu upbomy ocobnuea nepesara AaHOro BUHAXOA4y MONArae B TOMY, LUO YTBOPEHHS Fliorento, 30Kkpema, WBMAKICTb, 3
AKOIO YTBOPKOETLCH fiorenb, Ha OCHOBI BMKOPUCTOBYBaHMX B pamkax (POpMYBaHHs, BigMnoOBiOHO, YTBOPEHHS miorento
NPeKypCoOpHMX 30MiB, AKi, 30KpeMa, MatlTb KOHKPETHE BCTaHOBIEHe 3HadeHHs pH, moxe OyTn BigperynboBaHO TOYHO i
€KOHOMIYHO 3a 4acom. [lpu upoMy BusSBUNOCA e€(EKTUBHUM, KOMM CMocCiO, SKkuIM BignoBigae BMHAxXody, 30Kpema,
OTPUMaHHA niorento, 34IMCHI0ITb B MeXaX KOHKPeTHMX [Jianas3oHiB 3HadyeHb pH, npuvyomy BOHM 3a [OMOMOroH
BUKOHaHHSA cnocoly, Skui BignoBidae BMHaxody, MOXYTb OyTM TOYHO HanalwlTOBaHi, a TakoX BigperynboBaHi. Tak,
Hanpuknag, 3MileHHSM 3HadYeHHss pH Big HewWTpanbHOro Ao CrnabKoKMCMOTHOro, BiAMnoBigHO, CNabKOOCHOBHOMO
JianasoHy gocdAratoTb BiAHOCHOrO CMOBINIbHEHHSI YTBOPEHHS, BiAMOBIOHO, reneyTBOPEHHS Ha Kifbka CeKyHA Tak, Lo
MOXITMBO OAHOPIAHE i PiBHOMIpHE 3MIlLEHHSI MPEKYPCOpPHUX 30MiB 6e3nocepeHbo Neped MoyaTkoM renieyTBOPEHHS.
HaBnaku, Hanpuknag, BiabyBaeTbCA NO CyTi MUTTEBE XKENIOBAHHS, KOMM CMocid, KM BiaNoOBiAae BUHAX0AY, BUKOHYHOTb
npu HentpanbHOMY 3HayeHHi pH. [daHun BuHaxia TMM caMyM [03BOMSE BWKOPUCTOBYBATW, 30KpPeMma, 3anexHicTb
XKENOBAHHS, BiAMNOBIAHO, WBUAKOCTI reneyTBOPEHHs, Bif BennunHu pH, Wwob Ha Uil OCHOBI UinecnpsMoBaHO BNMBaTH
Ha OpMyBaHHS Miorento, 30Kpema, BiJHOCHO NpuaaHHs OpMM i PO3MIpiB YaCTMHKaM rento. TakMM YMHOM, cnocobom,
SIKMIA BiANOBiAAE BUHaxXo4y, HaNpuknag, MoXxyTb 6yTu CTBOpeHi KyrnenodibHi YacTuHku niorento, AiaMmeTp AKMX Moxe ByTn
BigperynboBaHuii Ha BENWUYMHY A0 GaraTbox MiniMeTpis.

Mpy ubOMy OaHWM BWHaxig BIOPI3HSAETbCA MPOCTUM i HEYCKNagHEHWM TEXHOMOMYHUM PEeXUMOM, B pamMKax SIKOro
reneyTBOpeHHs Moxe OyTu 3gificHeHe, 30kpema, 6e3 CTBOPEHHSI TUCKY, BiAMOBIAHO, MpU aTMOChepHOMY TUCKy, abo npu
3rerka nigBuULLEHOMY TUCKY, MEPEBaXXHO NMpu TUCKy He Ginbwe 40 G6ap (4 MlMa). Joci 6yno HEMOXIUBMM OTPUMaHHSA
cchepuyHmMx, BigNOBIAHO, KynenoAibHMX cunika-aeporenis, BignoBigHO, nioreniB, 6€3 CTBOPEHHS TUCKY, 3 MEepPEeBaXHO,
LLIOHaNMeHLLEe 4aCTKOBO, NPEKYPCOPHWX 30MiB Ha BOAHIA OCHOBI, LOHaNMeHLle He B LUBWAKOMY, @ TaKOX MNpOCTO
BUKOHYBaHOMY cnocobi. Bigomuii Tinbkn cnocib, B SskoMy 30Mb 6€3 npuknagaHHa TUCKY NpUKanyloTb B Macno Tak, Lo
YTBOPHOKTBLCA KPYIMi YacTUHKM, SIKi MOTIM MOBINbHO XenwTbes (NopiBHAK poboTy Lee, Kyoung-Jin, Fast Synthesis of
Spherical Silica Aerogel Powders by Emulsion Polymerization from Water Glass, ChemistrySelect, Tom 3, Bunyck 4, 31
ciuHa 2018 poky). OgHak, 3okpema, 3acToCyBaHHS Macrna K pO34YMHHUKA, BiANOBiAHO, HABKONWLLHBOIO CepeaoBuLLa, B
pamkax 4aHoro BMHaxody He noTpibHoO, BiANoBiaHO, He nepenbayeHe.

Kpim TOro, B pamkax crnocoby, sikuiA BignoBigae BuHaxody, Moxe OyTW [OOCArHyTe LWBWMAKE rerneyTBOPEHHS
NPEeKypCOPHOro 30510, 30KpeEMa, B Mexax HebaraTbOoX CekyHAd. TuM camum Moxe OyTu OOCArHyTi KOPOTKi TpuBanocTi
06pobkn Npu HeBenWKMX BUTpaTax Ha obnagHaHHA. 30Kpema, B pamMKax [aHOro BMHAXo4y TpMBamniCTb BUKOHaHHS
crnocoly AN OTPUMAaHHS cunika-aeporenie Big reneyTBOPEHHsS] 40 3aKIHOYHOMO CYLUiHHA - KOMW BCi TEXHOMOrIYHI cTagii



3[iMCHIOTL B OAHIN i Til Xe peaKTOpHIil yCTaHoBLj - MoXxe OyTu ckopoyeHa Ao TpuBanocTi Big 1 4o 2 roavH, 30Kkpema,
MeHLue 1,5 roguH.

3okpema, 3HayHa TpyOHiCTb, BigMnoBigHO, Npobnema npu OTPMMaHHI aeporerniB Nonsra€e B CTBOPEHHI PiIBHOMIPHUX,
O[HOMaHITHMX, @ TaKoX CTPYKTYpPHO OOHOPIAHO cchopmoBaHMX YacTuHOK. CrnocoboM, Skui Bignosigae BuHaxody, LA
TPyQHICTb Moxe OyTu HagiiHo nopgonaHa. KoHTponboBaHe [03yBaHHS, BiAMOBIAHO, 3MIlLEHHS Pi3HWMX MPEKYPCOPHUX
30MiB [J03BONSE, 30Kpema, Y3ro[XyBaTu rerieyTBOPEHHS Yy 4aci Tak, Lo 3abe3nevyyeTbca PiBHOMIPHO OAHOpiAHE
3MiLLEHHs!, BiANOBIAHO, PO3MOAIN NPeKypcopHMX 30niB oauH 3 oaHuMm. OOHaKoBO, B paMKax AAHOr0 BMHAXO4y MOXHa
TakMM YMHOM KepyBaTW reneyTBOPEHHSAM, a TaKoX BBEAEHHsIM, BIiAMNOBIAHO, OOOABaHHAM MPEKYpCOPHUX 30fiB,
BiMNOBIQHO, YTBOPIOBAHOIO 3 HUX renio, Wo mMoxe 6yTn oTpumanuin ctabinbHWi renb, 3okpema, B opMi chepunyHmx
reneBnx YaCTUHOK, NPUYOMY Ll YHaCTUHKWN NOTIM MOXYTb BTV nepeTBopeHi, 30Kkpema, Ha CHepUYHi HaCTUHKM aeporento.

Mpu ubomy, 3okpema, cnocoboM, Sk BiAMOBIAAE BMHAXOAY, TAaKOX MOXHa LiNecnpsiMoBaHO BNnuMBaTh, Ha pO3Mip
YacTMHOK niorento, BiAMOBIAHO, iXHIM PO3NOAiN YacTMHOK MO BENWYWHI, BIANOBIAHO, perynoBaTth ix. 3okpema, 4ac
reneyTBOPEHHs, BiAMOBIAHO, TPUBAMICTb YTBOPEHHS rento, i YMOBU PEXUMY, B SKUX MPEKYPCOPHi 301i 3MiLLYOTb OAWNH 3
ofgHMM i 6e3nocepefHbO MpW LbOMY BBOASITb Y PEaKTOpPHY YCTaAHOBKY, fka BigMoOBiAae BMHaxody, L03BOMSHOThb
3abesneyvyBaTy cnpsiMOBaHe CTBOPEHHS YaCTUHOK fiorento 3 neBHo opMolo i BennyunHoto. Lis, 3okpema, kynenoaibHa,
BigNoBiAHO, cdepuyHa dopma, | po3Mip He BTPayalTbCA NOTIM TakoX BIAMOBIAHUMU BWHAXOA4y YacTUHKaMU, KOMW
niorenb NEpeTBOPIOIOTL Ha aeporerb.

OTpumaHi cnocobom, sKkvMI BiAMOBiAaE BWHaxXody, 30Kpema, cdepuyHi abo LUNIHAPUYHI YacTUHKWM aeporento
BiOpi3HAOTLCS BiA BiJOMMX aeporenis 3rigHO 3 NPOTOTUMNOM, siki 34e6inbLIoro yTBOPEHi HEPIBHOMIPHMMM, BiANOBIAHO,
KyBiYHMMN, KPALLOK TEKYYICTIO, BULLOK MILHICTIO NPYU OOHOBICHOMY CTUCKaIOYOMY HaBaHTaXEHHI, a8 TaKoX ONTUMAanbHO
LWINbHICTIO YNakoBKW, WO 0cobnMBo Moxe OyTM 3yMOBNEHO OAHOPIAHOK CAEPUYHOND, BIAMNOBIAHO, KynenoaibHow
dopmoto. AKi BignosigatoTb BUHaxXoay, 30kpema, cdepuyHi, BiAnoBigHo, kynenoaibHi cpopmoBaHi aeporeni goci He 6ynu
OOCTYNHi BidOMMMMW 3 MPOTOTMNY crnocobamu OTpMMaHHa aeporeniB. Tinbku BiANOBIAHWMA BWHaXo4y TEXHOMOTYHUN
pexuMm, BignosigHo, cnocib, Akui Bignosigae BMHaxody, 3abesneuyloTb MOXNMBICTbL HAAIHO OTPMMYBATU YaCTUHKM
aeporenis, 30kpeMa, 3 KynenoaibHo opMOoI0 i KpYrnnM NonepeyHnM nepepiaom.

CdopmoBaHi cnocobom, skvin Bignosigae BuHaxody, CEPUYHI YaCTUHKM aeporento 3aBAfkM iXHIM BU3HAYHUM
MeXaHiYHUM BRacTUBOCTAM, BiANOBIAHO, XapakTepUCTMKaM CTINKOCTI, @ TAKOX MOXIMBOCTI YTBOPEHHS LWLiNbHMX KyINbOBUX
yMakoBOK, BUKITIOYHO NpuAaTHI K TENMOi30NAUiNHI MaTepianu, 30KpemMa, Npu BifbHIN 3acunui, ane Takox Ans BBEAEHHS
B CUCTEMU TEMOI30NI0IYOI LWITYKaTYpKU. Ha OCHOBI, 30kpema, NoninweHoi TEKYHOCTi, BULLIOT MiLLHOCTi MpX OAHOBICHOMY
CTUCKaO4YOMy HaBaHTaXEHHI, i BULLIA LWiNbHOCTI YNakoBKW, MOPIBHAHO 3 TPaaWUINHUMK MOpOLLUKaMW aeporenis, siKi, K
npaBuno, OCHOBaHi Ha HeogHopigHWX abo KybiYHMX YacTuHKax, cdpepuyHi aeporeni, ski BignoBigalTb BWHaxoAay,
nepeBaXHO MOXYyTb OyTW BUKOPUCTaHi B MOPOLLKOBMX 3acunkax abo MOpPOLUKOBMX CyMillax, TakuX SIK Tenroi3ontoui
LWITYKaTYPKU.

Y pamkax gaHoro BuHaxody nif 30Mb-renb-cnocobomM noTpibHO po3ymiTh Cnocib, B AKOMY HemeTaniyHi HeopraHiyHi
abo opraHivHi mMaTepianu, BiONOBIAHO, HEOPraHiyYHi-opraHivHi ribpugHi MaTepianu, OTPUMYIOTb 3 KOMOIAHUX AMCNEPCIN,
Tak 3BaHWX 30MiB. Y 305b-renb-cnocobi 3BMYanHoO 3 KOMoigHoi aucnepcii, 300, arperyBaHHAM OTPUMYOTb YacTUHKW B
HaHOMETPOBOMY Aiana3soHi, ski MOTiM BHAacMigoOK 40AATKOBOI KOHAEHcauii i arperyBaHHsi yTBOPHOKWTb renb, TobTo,
TPUBMMIPHY CiTY4aCTy CTPYKTYpY, NMOpMW SKOI 3amnOBHEHi NAWHHUM cepefoBuLleM, NPUYoMy MNiVHHE CepeaoBuLle SBNSE
coboto abo piguHy, abo ras.

Y pamkax AaHoro BMHaxogy nig rermem mawTb Ha yBasi opmocTtabinbHy, 3baradeHy pigunHamu i/abo rasamu
OUCNEPCHY CUCTEMY LLIOHANMeEHLLE 3 IBOX KOMMOHEHTIB, SIka CKIagaeTbCs LWOHaNMEHLLEe 3 OOHIET TBEpAOi, po3aineHoi 4o
KOMNOIAHOro CTaHy peYoBUHM 3 AOBMMMU ab0 LUMPOKMMU PO3ranyXeHUMU YacTUHKaMMW, HanpuKnaa, TakuMu K JXenaTuH,
KPEMHIeBa KMCINOTa, MOHTMOPUITOHIT, OEHTOHIT, nonicaxapuam, NEKTUHW, i iHWi, i MTMHHOrO cepeaoBuLLa, 30Kpema, rasy
i/abo pignHu, gk aucnepratopa. Mpu UbOMYy TBepAa pevoBMHA € 3B'sI3aHOK, TOOTO, BOHA YTBOPKE B AMCNEPCIAHOMY
cepefoByLLi NPOCTOPOBY CITYACTy CTPYKTYPY, NPUYOMY YaCTWMHKM 34enneHi ogHa 3 ogHOK NobiyHMMM abo ronoBHUMU
BaneHTHUMW 3B'A3KaMW B PI3HUX TOYKaX, TakK 3BaHUX TOYKaX 34yenfieHHs. FAKWO NPOMDKKM MiX YaCTMHKaMu 3anoOBHEHI
piavHo0, TO BUXOAUTb fiorenb. AKLWO MOBa BiQHOCHO AucnepraTtopa nae npo nosiTps, TO refb Ha3MBaETbCS aeporerem.
Ona pogaTtkoBux Noapobuupb BiGHOCHO MOHATTSA "renb" MOTPIOHO nocnaTucs Ha 3anuc Mo kn4yoBomy crosy "leni" B
cnosHuky ROEMPP Chemie Lexikon, 9-e poswumpeHe i 3HOBY nepepobrnieHe BuaaHHs, Tom 2, 1999, ctop. 1511.

BigHocHO niorento mMoBa nae npo renb, TOOTO, TPMBUMIPHY CiTYacTy CTPYKTYpY, MOPU SIKOrO 3anoOBHEHI PiaVHOL0.
OcobnueBumy npuknagamu niorenio € rigporens, B AKOMY piavHa sBnse cobow BoAy, abo ankorenb, B SKOMy pigvHa
sBNsie coboto cnmpT, 3BMYanHo eTaHon. Jlioreni, ki MiCTATb OpraHiYHUIA PO3YMHHMK, TaKOX Ha3MBaKTLCS OpraHorensiMu.

Y pamkax AaHoro BUHaxoAy nig 30rem MakTb Ha yBasi po3uuH abo aucnepcito ApiGHMX YacTUHOK, TO6TO, KONoigHy
aucnepcito.

Y pamkax gaHoro BuMHaxody Mg po34YMHOM MalTb Ha yBasi ogHodasHy CyMill, B SKin pevyoBMHa - PO34MHEHa
peyvoBuMHa - 3HAXOAMTLCH OOHOPIAHO PO3NOAINEHO Y APYTi PEYOBUHI - PO3YMHHUKY. 1ig Avcnepcieto B paMmkax AaHoro
BMHaxoAy MarwTb Ha yBasi ABoMasHy cymiw, B SKiM nepwa dasa 3 AMCMeproBaHO PEYOBUHOK, TakK 3BaHO
OUCMepCHO a3ol, 3HaxOAUTbCHA TOHKO PO3MNoAineHow Yy Apyrin dasi, aucnepcinHoMmy cepegosulli, BignNoOBIAHO,
CyuinbHin dasi, 3okpema, ogHOpiAHO po3nogineHol. MNepexig Big po3yvHiB A0 AvCnepcii € NnaBHUM, | BOHU HE CyBOpO
PO3MEXOBaHI Mixk CODOI, TakK, HaNpuKag, KonoigHi PO34MHU HE MOXYTb ByTN OQHO3HAYHO BiAHECEHI Hi OO PO3YMHIB, Hi
0o aucnepcii. Takox y pasi "po3dvHiB" Monekyn nomniMepiB 3 BWCOKOK MOSEKYNSPHOKD Macok He MOXHa 4iTKO
BU3HAYNUTU, YM NPELCTaBMAOTb BOHM cobol po3unH abo aucnepcito. ToMy B pamkax AaHOro BUHaxody nig 305em
nepeBaXkHO MatoTb Ha yBa3i po3yunH abo TOHKO AucneproBaHy, To6TO, KONOIAHY, AUCMEPCit.

LLlo Tenep cTocyeTbcss BUKOHaHHA cnocolby, sikMi BiANoBiAae BUHaxody, 30KpeMa, TO B paMKax 4aHOro BMHAXoAy,
30Kpema, nepenbayeHo, WO NPEKYPCOPHI 301 3MillylTb OAWH 3 OOHUM | BBOOATb B peaKkTopHy ycTaHoBKy. Kpim Toro,
nepeBaXkHO, KON NPEKYPCOPHI 3051i 3MiLy0Tb, | NOTIM, 30Kpema, 6e3nocepeaHbO Nicna 3MiLEHHS, BBOAATb B PEAKTOPHY
YCTaHOBKY. Y 3B'A3Ky 3 LM 3HOBY X JOAATKOBO € NMEPEBaXXHNM, KON MPEKYPCOPHI 301i, 30kpeMa, 6e3nocepeaHbO nicns
3MilLIeHHs1, BBOAATb B PEaKTOPHY YCTAHOBKY B pOpMi Kpanernb, 30Kpema, Nno Kpanmnsix.



Mpu uboOMYy, 3rigHO 3 BUHAX040M, OCOBNMBO NEepeBaXHO, KOMW NPEKYPCOPHI 301i, 30Kpema, 3MillaHi, BNOpCcKyoTh abo
npukanytoTb B peakTOpHY YCTaHOBKY, 30KpeMa, BBOAATb MO Kpannsx.

Kpim TOro, ocobnueo crnpusiTiMBUM BUSIBUNOCSH, KOMW MPEKYPCOPHi 30mi BBOASATb B PEAKTOPHY YCTAHOBKY, LLO
3HaxoauTbCA M TUCKOM B (hOpPMi Kpanenb, 30Kpema, no Kpannsix, nepeBaxHo BMOPCKyoTb abo npukanyloTb, NEpeBaxXHO
BBOASATb NO Kpannsx.

Kpim TOro, B pamkax JaHOro BUHaxody BUSIBUIOCS CMPUATIIMBUM, KOMW MPEKYpPCOPHI 30Mi ANA YTBOPEHHS fiorento
6e3nepepBHO 3MILLYOTb OAMH 3 OOHMM, 30KpeMa, 3a AOMOMOrol noaaBarnbHOI CUCTEMU, NEPEBAXKHO 3 BUKOPUCTAHHAM
cucTemm nogadi ABOX PEHOBUH.

Ha ocHoBI LbOro BiANOBIQHOrO BUHAX0Ay BapiaHTy BUKOHaHHSA cnocoby, 3okpema, Moxe ByTu gocarHyTe Te, WO ABa
NpeKypcopHi 3oni ByayTb HaCTINbKN PIBHOMIPHO i OOHOPIAHO 3MillaHi OAWH 3 O4HWUM, LLO reneyTBOpPeHHs, BiAMNOBiAHO,
XKeroBaHHS BiaOYyBaETbCA KOHTPOIOETLCS, 30KPEMA, 3 KEPOBAHOH0, BiAMOBIAHO, PETrYNbOBaHOK TPUBAniCTIO, NEPEBaXXHO
3a Kinbka CeKyHa.

Mpu ubomy cnocib, skuin BignoBigae BMHaxoay, KOHMirypoBaHWi Tak, L0 reneyTBOPEHHS, BiANOBIAHO, XEMNOBaHHS,
30Kpema, MoYMHaeTbCH, BiAMOBIAHO, BiAOYBAETbCS B MOMEHT, B SKUA 3MillaHi OAMH 3 OAHWM NPEKYPCOPHi 30ni,
nepesBaxxHO B popmi Kpanernb, BiANOBIAHO, NPV NpUKanyBaHHi, NOBUHHI OyTn BBeAEHi B yCTAHOBKY, BiANOBIAHO, 30Kpema,
BMOPCKYBaHHSAM abo npukanyBaHHSAM, NEpeBadKHO NO Kpannsax, To6To, BMilLleHi B MOMEHT, B SKU MPEKypPCOpHi 30ni
HagxoasATb B YCTAHOBKY Yepes3 BNyCKHWUI OTBIp, 30Kpema, conmo. TUM camum B MOMEHT KpanneyTBOPEeHHS B pe3ynbTarTi
BVMHMKAIOYOro XentoBaHHA, MOXHa HadiHO HacTpolBaTK i perynoBaTy 9k OpMy, Tak i BENNYNHY YTBOPEHNX YaCTUHOK
niorento. 3rigHO 3 BUHAaxo4oM, Le, 30KpeMa, CTaHOBUTb OCHOBY [i151 CTBOPEHHS OIHOMaHITHOIO BiLHOCHO pPO3MOoAiny Aoro
YaCTUHOK niorento, SKMM B pes3ynbTaTi, 30Kpema, BBEAEHHs MOro mno Kpanmnsx B peakTOpHY YCTaHOBKY, NepeBaXHO
ccopmoBaHuiA  KynenodibHum, BignoBigHO, cdpepuyHuM. Ha Uil OCHOBi OOHAKOBO MOXIMBE CTBOPEHHS, 30KpeMa,
cdepryHUX, BIAMOBIAHO, KynenoAibHuMX 4acTUHOK aeporenio, WO TakoX MepeBaHo nepenbadeHo B pamkax [LaHOro
BUHaxoAy.

3rigHoO 3 0QHVMM NepeBaXHUM BapiaHTOM 34iNCHEHHA AaHOro BUHAxXoAy, NpU LibOMY BUSBUIOCS CMPUSTANBUM, KON
YTBOPEHHA niorento 34IMCHIOITL Mpu aTMocdepHOMY TWUCKY, BIAMNOBIAHO, TiNbKM MpW 3nerka nigBuLLEHOMY TUCKY,
30Kpema, npu TUCKY B AianasoHi MeHwe 40 6ap (4 Mla), 3okpema, meHwe 30 Gap (3 MIMa), nepeBaxxHO Mpu TUCKY
meHwe 20 6ap (2 Mrlla), nepesaxHo npu MeHwe 10 6ap (1 MMa), HanMbinbW nNepeBaxHO NPy aTMOCepHOMY TUCKY,
To6TO0 6rm3bko 1 Hap (0,1 MMa). Le 6Ginbw nepeBaxHO B pamMKax AaHOr0 BMHAXOA4y, KOMW YTBOPEHHSA niorernto
BiabyBaeTbCA Npw TUcky B AianasoHi Big 1 go 40 6ap (0,1-4 Mla), 3okpema, Big 1 go 30 6ap (0,1-3 MIMa), nepeBaxHo
Big 1 go 20 6ap (0,1-2 MMa), nepeBaxHo Big 1 go 10 6ap (0,1-1 MIa). BuiwiesragaHuin nepeBaxkHUIA TUCK, BiAMOBIAHO,
Jiana3oHn TUCKY Mpu LbOMY B pamMKax [AHOro BuHaxody MOTPiOHO po3ymiTh, Ak abConoTHWIA TUCK, BigMNOBIOHO,
Aianas3oHn TUCKY.

BignosigHO LbOMyY, B pamkax AaHOro BMHaxo4y BUSBUITOCH CMPUSTIIMBUM, KON YTBOPEHHS fiorento BiabyBaeTbCs B
NpyAaTHIA Ans CTBOPEHHHA TWUCKY YCTaHOBLi, 30Kpema, B aBTOKMaBi, Hanpuknaz, BBEOEHHSAM MPEeKypcopHUX 30MiB B
aBTOKIaB.

Kpim TOro, BiAHOCHO YTBOPEHHS fiorento BUSBUNOCH CAPUATAMBUM, KONW (DOPMYBaHHA fniorento 34iMCHIOTb B
KOHTpOMnbOBaHi aTmocdepi, 3okpema, B atmocdepi CO2, N2 abo aproHy (Ar), abo B atmocdepi 3 Cymilli Lmx rasis, npu
HeobxigHocTi, B koMOiHaLii 3 4ooaTKOBMMW rasamu, BianoBigHO, pedoBUMHAMW. 30Kpema, BUSIBUIIOCS KOPUCHWUM, KOMn
3acTocoBytoTb CO2 i/fabo N2, no ob6cTaBuHax, B koMbiHaLii 3 4oAaTKOBUMY ra3amu, BignoBigHO, pevyoBMHaMuM. 3BUYaiiHoO
BukopucTtoBytoTb CO2, cymiwi CO2 i N2, abo cymiwi 3 N2 i amiaky (NH3) sik pobouye cepepoBuile, BiOMNOBIgHO,
KOHTpOnboBaHoi aTtmocdepu. MNMpn UbOMy B pamkax OAHOro BMHaxody Mid PEeYOBMHOK MOTPIOHO po3ymiTv, 30Kpema,
XiMiYHYy peyoBuHY, TOBTO, XiMi4HY CNOmMyKy abo eneMeHT 3 KOHKPETHUMM Pi3ndHMK abo XiMiYHMMY BNacTUBOCTSMU.

BigHOCHO OTpMMaHHA NPEeKypcopHUX 30MiB B pamKax AaHOro BMHAxXOA4y Tenep 3BMYANHO MEepeBaxHO, Komu
NPeKypCOpHi 30Mi POpPMYOTb OKPEMO OAMH Bif, 0QHOrO.

Kpim Toro, onsa cnocoby, sikuii BignoBigae BMHaxoAy, BUSIBUNOCHA CMPUATIMBAM, KOMW PO34MHW MPEKYPCOPIB Ans
YTBOPEHHS niorento 403yTb OKPEMO OAUH Big 0AHOrO | 6e3nepepBHO NOAAKTb OAWH B OAMH.

Cnocif, skuin BignoBigae BuWHaxXoAy, BiAPI3HSETbCS 3rigHO 3 UMM, TOOTO, 30Kpema, TUM, WO 3acTOCOBYBaHi
NPeKypCOPHi 30Mi, AKi MalTb BigMiHHI MiXX CODO 3HaYeHHs1 pH, yTpMMYHOTb OKPEMO OAMH Bif, OAHOrO, a TakoX A03YHTb
OKpeMO OAMH BiA4 OAHOro, mepLl HiXX BOHM MOTiM OyayTb GesnepepBHO [030BaHi, 30Kpema, yYepes BryCKHY CUCTeMy,
nepeBaXKHO CUCTEMY Modadi OBOX PEYOBUH, 3i 3MiIeHHSM MiX cobot, i Tum 4vacom abo 3rogom, 3okpema, B
3MilWwyBanbHOMy KaHani, 6yayTe 3milwaHi oavH 3 ogHMM. Ha OCHOBI LbOro BapiaHTy BUKOHaHHS criocoby moxe 6yTtn
OOCSITHYTO 0CcO6NMBO OAHOPIAHE | PIBHOMIPHE 3MiLLEHHSI MPEKYPCOPHMX 301iB, Ha sike, 30Kpema, TUM caMuMM Moxe ByTu
HagaHWM OOAaTKOBUA MO3UTMBHUIA BNAMB B TOMY MMaHi, WO BCepeauHi 3MillyBanbHOro KaHany po3MillyloTb enemMeHTn
CTaTU4HOrO 3MilllyBaya, siki CNPUsIOTb F'PYHTOBHOMY 3aBUXPEHHIO | 3MiLLlyBaHHIO PO3YMHIB NPEKYPCOPIB B 3MiLLyBarbHOMY
KaHani.

[ns dopMyBaHHS OAHOPIAHOIO, OAHOMAHITHOrO refto Npy LUbOMY B paMKax AaHOro BUHaxody BMSBMIIOCS 0CO6GnmMBO
iCTOTHUM peryrioBaHHA LIBUAKOCTI reneyTBOpeHHs Ha OCHOBI 3Ha4YeHHs pH, ke maroTb, 30KpemMa, 3MillaHi, NPeKypCopHi
301i.

Y 3B'A3Ky 3 UMM BUSIBUIOCSA 0COBNMBO CMPUSATIMBUM, KOMW NEPLUNA NPEKYPCOPHUI 30Mb MaE KUCMOTHE 3HaYeHHs pH,
i ApYrvin NPeKkypcopHui 30Nb Mae OCHOBHE 3HaYeHHs pH.

KoHkpeTHi 3HaueHHs pH, Ha ski ANg UbOro perynioTb NPEKYPCOPHi 3011i, NPy LbOMY MOXYTb BapitoBaT B LUMPOKNX
Mexax AianasoHiB KMCMOTHUX, BiANOBIAHO, OCHOBHMX 3Ha4YeHb pH. OgHak B paMkax AaHoro BUHaxody ocobrvMBoO XOpoLui
pesynbTaT¥ OTPUMaHI, KON KUCIOTHE 3HaYeHHs pH cknagano BenuunHy B AianasoHi pH Big 0 oo 6, 3okpema, pH Big 1
no 4, nepesaxHo pH Big 1,5 po 2,5. OgHakoBo, Anst cnocoby, sikWiA Bignoeigae BuHaxody, BUSIBUIOCS 0COGNMBO
CNPUATIIBUM, KOJNIM OCHOBHE 3Hay4eHHs1 pH cTaHoBWUTL BenuuuHy B Aianas3oHi pH Big 7 go 13, 3okpema, pH Big 8 oo 12,
nepesaxHo pH Big 9 go 11.

HapewrTi, npu ubomy Anst cnocoOy, Skuin BiANOBIAAE BMHaxXo4y, €, 30Kpema, BMpillanbHUM, sike 3Ha4yeHHst pH matoTb
3MilLaHi OAMH 3 OOHMM MPEKYPCOPHi 30Mi. Y 3B'A3Ky 3 UMM BUSIBUIOCA OCOBNMBO CMPUATIMBUM, KONMWU 3MillaHi OauH 3



OAHWM MPEKYPCOpPHi 30Mi MatoTb 3HadYeHHs pH B gianasoni pH Big 4,5 go 9,5, sokpema, Big pH 5 go pH 9, nepesaxHo pH
Big 5,3 po 8,5.

Haibinbl nepeBa)kHO, KONMWU 3MillaHi OAMH 3 OAHMM MPEKYPCOPHi 305 MawTb CNabkoKMCNOTHE 3HadeHHs pH,
30kpema, B gianasoHi pH Big 4,5 go 6,8, nepesaxHo pH Big 5 go 6,5, abo cnabkoocHoBHe 3HayeHHs pH, 3okpema, B
AianasoHi pH Big 7,5 go 9,5, nepesaxHo pH Bia 7,8 o 9.

HapewrTi, B pamkax OaHOro BuMHaxody OTpVMMaHi Hamnbinbll Xopowi pe3ynbTaTh, KONWM 3MilaHi oguH 3 OOHUM
NPeKypCcopHi 3oMi MalTb cnabkokncnoTHe 3HavyeHHs pH, 3okpema, B gianasoHi pH Big 4,5 no 6,8, nepesaxHo pH Big 5
no 6,5.

Y 3B'A3Ky 3 UMM B paMKax A4aHoro BMHaxogy mMoxe 6yTn goaatkoBo nepeabayeHo, Lo, 3okpemMa, 40 3MillaHnX OguH
3 OQHVM MpeKypcopHUX 3onis gofaaHumn 6ydep. Mpu usomy nig 6ydepom MaroTb Ha yBasi CyMill pe4OBUH, 3Ha4eHHs pH
AKOI NpY gofaBaHHi KMcnotu abo OCHOBM 3MIHIOETBCA B 3HAYHO MEHLUIN Mipi, HiX Le mano 6 micue B He3abydepeHin
cuctemi. B pesynbTati gogaTkoBoro goaaBaHHs Oydepa, 3okpema, A0 3MillaHuX MPEeKypCOpHMX 30MiB, TMM CamMuM
MOXyTb OyTW 3abesneyeHi TOYHilIe perynoBaHHS 3Ha4YeHHst pH, BiANOBIAHO, We edekTMBHIWa cTabinisauis 3HayeHHs
pH, sKe, 30Kkpema, BUHWKaE Nicns 3MiLllyBaHHS NPEKYPCOPHUX 3051iB.

[nsa BuwesragaHux pJianas3oHiB 3HayYeHb pH MoxHa nobaunTn, WO YTBOPHETLCA BUCOKONPO3OpUI miorensb,
BiAMNOBIQHO, 30Kpema, rigporernb, MPUYOMY BiH B OCHOBHOMY Aiana3oHi 3HayeHb pH AoaaTkoBO Mae MpyHi BNacTUBOCTI.
Ha Biaminy Big uboro, reni, siki 6ynun copmoBaHi B KUCNOTaX, BiApi3HAOTLCA BULLOK TBEPAICTIO, BIAMNOBIAHO, 3MEHLLEHOT
€MNacCTUYHICTIO, MOPIBHAHO 3 YTBOPEHUMUW B OCHOBHOMY Jianas3oHi rensmu. [na oTpMMaHux 3 uMx nioreniB aeporenis
BUSIBUNOCH, O YTBOPEHi SK B KMCNOTHUX, TaK i B OCHOBHUX YMOBax YaCTUHKKU Niorento NpuBOAsTbL A0 BUCOKOMOPUCTUX
reni., ki, HaNpuknazg, MatrTb NopucTicTb 95,7 % i Ginbly. Kpim Toro, MmoxHa 6yno crnocrepiratu, Wo, 3o0Kkpema, aeporeni
3 YTBOPEHUX B KWUCMOTax YacTUHOK Niorenis, MOPIBHAHO 3 aeporensmu 3i copMoBaHUX B OCHOBax niorenis, MawTb
nigBuvLLEHY NMUTOMY MIIOLLY NMOBEPXHi 3rigHo 3 MeTogoM BET, a Takox 6inblumin noposuii o6'em, NpyyoMy TyT BiAHOCHO
nnowli noepxHi no BET BigMiHHICTb MOXe gocsiraTn mavixe NOABOEHOI BEMMYUHM, @ TaKoX BiAHOCHO MOpPOBOro o6'emy
MoXe ByTv focArHyTa BigMIHHICTL B 1,3 pasu.

Kpim Toro, ocobnmeo xopoLui pedynsTati cnocoby, ki BiANoBigae BUHAXOAY, TAKOX OTpMMaHIi, KOnu opMyBaHHS
niorento 34iNCHIOTL Npu Temnepartypax suile 50 °C, 3okpema, 60 °C, nepeaxHo 70 °C, nepeBaxHo 80 °C.

Mpu BuwesragaHnx 3HayeHHsx pH, TUCKy i TemnepaTypax moxe 6yTu A0oCArHyTo ocobnuBO LUBMAKE, a TaKoX
O[IHaKOBO peryriboBaHe NPOTiKaHHSA reneyTBOPEHHs!, 3aBOsKM YOMY, Hanpuknaz, BUXOAATb Maixe cdepuydHi nioreni, aki
dopmocTabinkHi, i ixHa dpopma Takoxk Moxe 36epiraTncs B nofanbLuiv ctagii cnocoby.

Mpu uboMmy, 3rigHO 3 BUHAxXO4OM, BUSIBANOCH OCODONMBO CNPUATIIMBAM, KOMW YTBOPEHHS Miorento 3i 3milaHmx
NPeKypCcopHMX 30MiB BiabyBaeTbca nNpoTarom MeHwe 60 cekyHA, 3okpema, meHwe 30 cekyHa, nepeBaxHo MeHLwe 20
cekyHA, nepeBaxHO MeHLe 10 cekyHA, GinbLl nepeBaxxHO MeHLe 5 cekyHa.

OgHakoBO B paMKkax [JaHOro BuMHaxody MEepeBaxHO nepenbavyeHo, Lo YTBOPEHHs miorent  3i 3MillaHmx
NPeKypcopHuMx 30miB BiaOyBaeTbca B Mexax binbwe 0,1 cekyHam, 3okpema, Ginbwe 0,5 cekyHan, nepeBaxHO Ginblie 1
cekyHau. MNpu upomy Hambinblw nepeBaxHUMW AnA cnocoby, KW BiANOBIAE BMHAxoZy, € NPOMIKKM 4Yacy And
YTBOPEHHS niorento B Aiana3oHi Big 1 4o 5 cekyHa.

Kpim Toro, 3rigHO 3 OOHUM NepeBaXKHWM BapiaHTOM 3AiNCHEHHS [aHOro BUHaxXoAy NepeBaxHO nepeabayeHo, Lo
YTBOPEHHSA Niorento i NnepeTBOpeHHs fiorento Ha aeporenb BUKOHYHOTbL 6e3nepepBHO abo npakTnyHo Ge3nepepsHo. A
came, Ha OCHOBi cnocoly, sikuiA BignNoBiAae BMHAxody, 30Kpema, Moxe OyTu OocsrHyTe Te, WO TpuBanicTb 0b6pobku,
30Kpema, TpUBaniCTb OKPEMUX TEXHOMOFYHWX CTafiil, CKOPOYYETbCA TakUM YMHOM, WO MOXNMBO GesnepepBHe abo
LOHaMeHLWwe npakTuyHo Ge3nepepBHe (hopmyBaHHA aeporenis, 30kpema, cunika-aeporenis. [pu ubomy opmyBaHHA
Moxe OyTu 34iNCHEHe sIK OQHOpPEeaKTOpHUI crocid, TO6TO B OAHIA YCTAHOBLi Ons NPOBEOEHHS peakLii, 30kpema, B
aBToOKMNaBi, abo B yCTaHOBKax, siki MOyTb O4Ha 3a OOHO, 30KpeMa, GaraTbOx aBTOKIaBax.

LLlo Tenep cTocyeTbCcs cknagy i cTaHy NPeKkypcopHUX 30MiB, B paMkax A4aHOro BMHaxody 3BMYavHO NepeBakHO, KOnun
NPeKypPCOpHi 30Mi 3HaxoasTbCs B hopMi po3dmHy abo aucnepcii.

Mpu LbOMY B pamkax OaHOro BMHaxo4y MiA NPEeKypcopoM MOTPIGHO PO3yMiTU PEYOBMHY-NOMEPEAHUK, 3 AKOI B
pes3ynbTaTi XiMi4YHOI peakuii, 30kpema, Hanpuknag, rigponisy abo conbBoni3y, i NoganbLIOi KOHAEHcaLi, YyTBOPHETLCA
HaxaHa uinboBa cronyka, 3okpema, cityacta SiO2-CTpyKTypa.

BignosigHo [0 UbOro, B pamKax A4aHOro BMHaxXo4y sik MPeKypcop MOXyTb ByTW 3aCTOCOBaHi B MPUHLMNI BCi COMNYKM,
AKi 30aTHI yTBOpPOBaTYU rerb.

Mpy ubOMYy, 3riAHO 3 BMHAXOAOM, OCOGNMBO MEPEBAXHO, KOMWU MPEKYPCOPHI 30 MICTATb NMPEKYPCOp Ha OCHOBI
KpeMmHito. BigHOCHO cknagy BUKOPUCTOBYBaHWX 3rigHO 3 BUHAxXOAOM MPEKYpCOPHUX 30MiB, KpiM TOro, BUSBUMOCS
0Co6NMBO CNPUSTIIMBUM, KON NPEKYPCOPHI 301i MICTATb KPEMHIN B KiNbKOCTSIX B Aiana3oHi Big 3 go 20 Bar. %, 30kpema,
Big 4 po 15 Bar. %, nepeBaxHo Bia 5 fo 10 Bar. %, B po3paxyHKy Ha NPeKypCoOpHi 301i.

Y UbOMYy 3Ha4eHHi B pamMkax AaHOro BMHaxXody MepeBaXHO 3aCTOCOBYKOTb MNEpecUYeHi PO3UMHWU MPEKypcopiB,
OCKinbkn 6yno BUSIBMEHO, L0, 30KpeMa, NPU BUKOPUCTaHHI MEpecnyYeHnx po3dmHiB MoXxe ByTn OOCArHYTO AOCUTL LWBUAKE
reneyTBopeHHs. Hanpuknag, KOHUeHTpauis Hacu4eHHs1 BiOMOBIAHOIO Npekypcopa, Takoro ik MOHOMEpHa KpeMHieBa
kucnota, npu pH=7 ctaHoBuTb 6nm3bko 0,002 monsa/n. HaBnaku, 3rigHO 3 BUHaxXO4OM MEPEBAXHO, KONM KOHLEHTpaList
KPEMHIit0 B 3pa3kOBOMY NPEKypPCOPHOMY 3051i Ha OCHOBI KPEMHIEBOi KMCroTK cTaHoBuTb Mix 0,83 mons/n (5 Bar. %) i 1,66
monsa/n (10 Bar. %). No po3paxyHkax, 3 UbOro BUXOAMTb NepecunyeHHs Ginbw Hix B 400 pasis.

Tenep B pamkax OaHOro BUHaxody OTPMMaHi 0cobrvBO XOpoLli pe3ynbTaTu, KON npekypcopu BubpaHi 3 rpynu
KPEMHIEBUX KUCIOT, 30Kpema, KOMOIAHMX KPEeMHIEBMX KUCMOT, KpeMHe3eMHUX 30fiB, CuNikasoniB, CunaHiB, 30Kpema,
TeTpaankoKCUcUnaHiB, CUIOKCaHIB, cunikaTiB, | IXHIX cyMmilLen.

BuwesragaHni cnonyks npu rigponisi yTBoptoloTb, 3a 06CTaBMHaMW, MOAMMIKOBaAHY OpraHiYHMMK Cronykamu,
CiTYaCTy CTPYKTYpY 3 OiOKCUAY KPEMHIIO, Ska BUSIBUIIAcs BUKIMIOYHO NPUAATHOK AN OTPUMaHHS cunika-aeporenis.

Y 3B'sI3KYy 3 LM 0CODONMBO XOpOLUi pe3ynbTaTh OTPUMaHi, KON NPEKYpcop BUOpPaHWIA 3 KPEMHIEBMX KUCIOT, 30Kpema,
KOMNOIOAHMX KPEMHIEBMX KUCMOT, KPEMHE3EeMHUX 30MiB i TeTpaankoKCUCWUIaHIB, MEepPEBAXHO TeTpaeToKcucunaHiB i/abo
TeTpameToKkcucunaHis. MNpy LbOMy 0COGNMBO NepeBaXkHO, KoM NPEKYPCOop SABISiE COOOI0 KPEMHIEBY KMCIOTY.



Mpu LubOMYy B pamkax NepeBaXXHOro BapiaHTy 3AINCHEHHS OaHOro BUHAXoAy BUSIBUIIOCS OCOBMMBO CNpUATIMBUM,
KON Ans BigperynbOBaHOro Ha KUCNOTHE 3HaYeHHs MPEeKypCOPHOro 300 SIK MpeKypcopa 3aCTOCOBYHOTb KPEMHIEBY
KUCMOTY, siKa, Hanpuknag, oTpumaHa 3 HaTpieBOro pigKkoro ckrna 3a [onoMOorol ioHHOro obMmiHy, a Takox, 30Kkpema, Mae
BMiCT TBepaux peyvoBuH Ao 10 Bar. %. 3HayeHHs pH Takoro po3yvHy KpeMHI€eBOI KUCNOTW CTaHOBUTL BenuynHy pH Bia
3,5 po 2,0. Onsa kpawoi cTabinbHOCTi npu 36epiraHHi 3HavyeHHs pH npu HeobXigHOCTI TakoX Moxe Oyt we GinbL
3HWKEHE, HanpyKnaz, CONAHOK KACMOTO A0 3HAa4YeHHst 6nunabko pH 1.

[ns oTpyMaHoro B OCHOBHUX YMOBaXxX MPEKYPCOPHOro 301110 3riHO 3 BUHAX0A0M, € HanbinbLL NepeBaXXHNM, KON SK
NpeKkypcop 3acTOCOBYIOTb BiAPErynbOBaHUA Ha OCHOBHI YMOBM PO34YMH KPEMHIEBOI KWUCMOTW, KWW, Hanpuknag,
OTPMMaHWI 3 HaTPIEBOro PIgKOro ckna, i NOTiM 3 BMKOPUCTaHHSAM OCHOBW, Hanpwknag, HaTtpiesoro nyry i/abo amiaky,
3HayeHHs pH moxe 6yTn gosegeHe Ao BenuunHm Big 8,5 0o 9,5. MNpu LbOMY BMICT TBEPAMX PEHOBUH NEPEBAXKHO MOXE
ctaHoBuTtn go 10 Bar. %.

Y anbTepHaTUBHOMY BapiaHTi, TAaKoX 0COBNNBO CMPUSITIIMBUM BUSIBUMOCS, KOMNW AJ1S YTBOPEHOIO B OCHOBHMX YMOBaX
NPeKypCOpHOro 3050 AK Mpekypcopa 3acTOCOBYKOTb PO34MH PIiOKOro CKra Ha OCHOBI HaTpieBoro i/abo kanieBoro
PO34YMHHOIO CKIa, 30KpeMa, i3 Bmictom SiO2 10 Bar. %.

Takox B pamkax AaHoro BuHaxogy HanbinbLl nepesaxxHO Moxe ByTn nepefbdaveHo, LWo A8 YTBOPEHOro B OCHOBHUX
yMOBax MpeKypCoOpHOro 3050 AK BOAHa KOMoigHa CycneHsis BMKOPUCTOBYIOTb Mavxe KynenofibHi monekynu
nonikpemHiesoi kncnotu i3 Bmictom SiOz2 Big 20 go 40 Bar. %, 3okpema, 3i 3Ha4yeHHsim pH B gianasoHi pH Big 8 o 10.

He B ocTaHHI0 Yyepry ons cnocoby, skui BiONoBiAae BUHAxX04y, BUSBUNOCA TaKOX OCOGNMBO NMpyMAaTHUM, KONW Ansg
YTBOPEHOr0 B OCHOBHMX YMOBax MPEKYypCOPHOro 30M0 $SK MNPEeKypcop 3acTOCOBYHOTb, 30KpeMa, MonepeaHbo
ri4poni3oBaHWM i YaCTKOBO KOHAEHCOBAHUIM PO3YMH anikOKCUCUIaHy, NepeBaXxHo i3 BMICTOM TBepAnx peyoBuH Mix 10 i 20
Bar. %. BigHOCHO Takoro po3uuHy MoBa e, 30Kpema, Npo YacTKOBO BOAHMI PO34MH, MPUYOMY BMICT BOAU MOxe OyTn
BiAperynboBaHWM 3anexHo Bid BMKOPUCTOBYBAHOrO arkokcucunaHy, i MomnspHe cniBBigHoWweHHs "H20:uncno
ankokeurpyn" nepesaxHo ctaHoBuTb Big 1:1 go 2:1. Kpim Toro, Ans UbOro nepeBa)kHOro BapiaHTy 34INCHEHHS JaHOro
BUHaxo4y BUABWUIOCHA CNPUSTIIMBMM, KONMM [0 YTBOPEHOTO B OCHOBHUX YMOBax MPEKYPCOPHOMY 3050 AoAalTb
NOBEPXHEBO-AKTUBHY PEYOBUHY, HaMpuknag, Taky SK Xnopug LeTUNTPMMETUIIaMOHIl0, 30Kpema, OCKINIbKM BOHO MOXe
NigBULLYBATN PO3YMHHICTb YaCTKOBO OPraHiyHOro pO34YMHY ankoKCUcunaHy B KUCMOTHOMY MNPEKYPCOPHOMY 301,
Hanpwknag, y BOAHOMY KUCIOTHOMY PO3YMHI KPDEMHIEBOI KUCMOTW.

Kpim TOro, B pamkax AaHoro BMHaxogy 3BU4anHO nepenbadeHo, Lo NpeKypcopHi 301i B KOXKHOMY BUMNAaZKy MakTb
LLIOHaMeHLLEe oaMH PO34MHHMK abo aucneprartop.

Y 3B'SI3Ky 3 UMM BMSIBUIIOCSI KOPWCHWUM, KOMW PO34MHHMK abo gucnepratop BubupatoTb 3i CnupTiB, 30Kpema,
MeTaHony, eTaHorny, isonponaHony, npoctux edipis, aumeTuncynbdokenay (DMSO), N, N-gumetundopmamiay (DMF),
aueToHy, nponineHkapboHaTy, eTUNoBOro cknagHoro edipy OLTOBOI KMCNOTK, BOAM, i iXHIX CymiLLen.

Y 3B'3KYy 3 UMM OCOOMMBO XOpPOLLi pe3ynbTaT OTPMMaHi, KON PO34MHHUK abo aucnepraTop CKNagaeTbCa 3i CMPTIB,
30KpeMa, MeTaHosy, eTaHony, i3onponaHony, BoAM, i ixHix cymiwen. 3okpema, B paMKax OAHOro BUHAxXody ocobnuvBo
nepeBaHi CyMiLli 3 OpraHiYHMX PO3YMHHUKIB i BOAM, 30KpeMa, eTaHosy i BOAW, OCKiNbKKM, 3 ogHoro 6oky, nig gieto Boaum
BiaOyBaeTbCA LUBMAKUIA Tigponi3 i KOHOAEHCaLis NpeKypCopHMX CMOMyK, i, 3 iHWoro ©GOKy, opraHiyHi pPO34MHHMKM, L0
MICTATbCS, CNPUSOTL BUAANEHHIO PO34MHHMKa abo avcnepratopa 3 nop niorento.

3acTocyBaHHSA opraHi4yHMX PO3YMHHUKIB, TAKMX SIK €TaHOM, aueToH, AMMEeTUNCynbgoKcua, ANs CUHTE3Y rento, Kpim
Toro, 3abesneyye MOXMUBICTb 3aCTOCYBaHHs riapodobidyBanbHOro areHTa, Hanpuknag, Takoro sik TpumeTuricunaHon,
MEeTUNTPUETOKCUCUNaH, AudeHincnnaHgion, rekcameTunancunasad, i Tomy nofibHi, Takox 6esnocepeaHbO nig 4ac
NpoLieCy XentoBaHHS.

3rigHo 3 BUHaxo4oM, ANs OTPUMaHHS Curlika-aeporenis, BianoBigHO, cunika-niorenis, 3okpema, cnoyatky opmyoTb
NPEKYPCOPHi PO34YMHM Ha OCHOBiI MEpeBaHO KPEMHE3eMHMX 30MiB, KONOIAHMX KPEMHIEBMX KWUCMNOT i TeTpaeTUroBuX
cknagHux edipiB KpPeMHIEBOI KMCMOTW, | 3anuvwatoTb Ha 30epiraHHsa. Y BUMNAOKy KpeMHEe3eMHMX 30riB i KpeMHieBoi
KMCMNOTU MOBa MAe Npo nornepeaHbO OKPEMHEHINOMY PO34MHHOMY CKIi (MONIKPEMHIEBMX KMCMOTax) 3 Pi3HUM CTyrneHeM
OKPEMHIHHS | 3i CKOPOYEeHWM BMICTOM Myry. K nNpaBuro, MOHOKPEMHIEBI KUCMOTU, WO OTPUMYKOTBCS 3a AOMOMOro
iOHHOro 06MiHY, NpU LIbOMY BHACHiLOK NPOLECiB KOHAEeHcALIT NepeBaXkHO NPUCYTHI SIK AW- | TPUMEPHI KpeMHIEBI kKMCnoTu.

HaBnaku, KpemHe3eMHi 30Mi 3BMYaMHO MalTb SBHO BULUMA CTYNiHb OKPEMHIHHSA, i, SK MpaBuro, mMawTb PO3Mip
NepBMHHMX YacTUHOK MK 5 i 40 Hm. TopiBHAHO 3 4acTO BWMKOPUCTOBYBAaHUMW [N OTPMMaHHS aeporenis
TETpaeTUNoBMMM CKNagHuMu edipammn  kpemHieBoi kucnotu (TMOS, TEOS) i kanieBUMU PO3YMHHMM  CKIIOM,
3aCTOCYBaHHA KpeMHe3eMHUX 30riB 3abe3nevye MOXMMBICTb LiNecnpsmMoBaHOro peryrnioBaHHS NMPOLIECIB XXEMNOBaHHS i
nofanbllOro [o3piBaHHA niorenis, BigNOBiQHO, 30KpeMa, rigporeniB. Y KpeMHE3eMHUX 30MaX i KPEMHIEBUX KMCROTax
HaHOYaCTWHKM KPEMHIEBOI KMCNOTU, SK MPaBUIO, NPUCYTHI B po34MHax cTabinisoBaHUMM ioHHUM OBGMiHOM.

MoXnuMBIiCTb OTPMMaHHA MNONIKPEMHIEBUX KUCMOT 3 He3Ha4yHUM BMICTOM BOAM | BULIMM BMICTOM OpraHiyHuX
PO3UYMHHMKIB CTBOPIOETHCA 3aCTOCYBaHHSM CMMPTOBOro TETPAeTUNOBMX CKNagHWX edipiB KPeMHIEBOI KUCMOTU, SKWUW,
OfHaK, MOBMHHI OyTW cnoyvaTKy MonepefHbO TriApori3oBaHi, Wwob 3abe3neunTy WBMAKY MNOMIKOHOEHCAL0 YTBOPEHOI
MOHOKpEeMHieBoi kucrnoTu. LLo6 nigBuMwmT BMICT MOHOKPEMHIEBUX KUCIOT B PO34UMHI Mpekypcopa, BianoBigHO,
NpeKypCoOpHOMY 3071i, MICNA BMKOHAHHSA TiAponidy TeTpaeTUNoBUX CKNagHuX edipiB KPeMHIEBOI KUCIOTU MOXYyTb OyTu
[oAaHi BOOHI PO34YMHM KPEMHIEBOI KMCIOTW, MiCMsi YOro NoTiM MoXe OyTu iHiliioBaHe reneyTBopeHHs, Wwob TMM caMmmm
cchopmyBaTh opraHorenb 3 HE3Ha4YHUM BMICTOM BOAW.

Ak Bxe 6yno BMKNageHo, 3rigHo 3 BUHAX040M NEepPEBaXHO, KOMW NPEKYPCOPHI 30Mi ABMAOTL COOOK NepecuyeHi 3oni.
Kpim Toro, B 3B'I3Ky 3 LIMM BUSIBUNOCS CNPUATIMBUM, KOMW, 30KpeMa, nepecuyeHHs, NPeKkypcopHi 301 MaloTb BigoMui
BMICT TBEPAUX PEYOBUH Tak, LIO Le npuBoauTb A0 copmyBaHHS dopMocTabinbHoro rento. Mpu ubomy nig BMiCTOM
TBEpPOUX PEYOBMH B 30Mi MOTPIBHO pO3yMiTM 4YacTKy 30N, sika 3anuwiaeTbesl Micns BuAaneHHs BCiX piavHHUX
KOMMOHEHTIB.

Mpn ubOMYy B pamMkax OaHOro BWHaxody BUSABMIIOCA CNPUATAUBUMM, KONMW MPEKypCOpHi 30ri, 30Kpema, OKpemo,
BiANOBIAHO, HE3ANEXHO OOWH Bif OAHOro, MakTb BMICT TBEPANX PEYOBUH LLOHaMeHLe 2 Bar. %, 3okpema, 2,5 Bar. %,
nepesaxHo 3 Bar. %, nepeBaxHo 4 Bar. %, ocobnueo 5 Bar. %, B po3paxyHKy Ha AaHWI 30Mb.



Y 3B'A3Ky 3 UMM, 3rigHO 3 OOHMM MEpPEeBaXHWM BapiaHTOM 3AiCHEHHS OaHOro BuHaxopdy, nepenbaveHo, Lo
NPeKypCopHi 30Mi, 30KkpemMa, OKpemMo, BiOMOBIAHO, He3anexHO OAVH Big OOHOro, MakwTb BMICT TBEPAUX PEYOBUH B
AianasoHi Big 2 go 30 Bar. %, 3okpema, Big 2,5 no 20 Bar. %, nepeBaxHo Big 3 oo 15 Bar. %, nepesaxHo Big 4 go 10
Bar. %, ocobnueo nepeBaxHo Big 5 o 9 Bar. %, B po3paxyHKy Ha AaHWi 30Mb. 3 PiIBHSMU BMIiCTY TBEPOWX PEYOBUH Y
BULLE3rafaHnx fAiana3oHax MOXyTb OyTM 0co6GnuBO LWBMAKO OTpUMaHi dopmocTabinbHi nioreni, sKi Takox MarTb
Ga)kaHWin BUCOKMIA BMICT Mop.

Y pamkax gaHoro BuHaxogy Moxe OyTu nepegbadeHo, WO MNpPeKypcopHi 30rMi, 30KpemMa, LWOHanMeHLle OoauH 3
NPeKypcopHUX 30MiB, MICTUTb rigpodobidyBanbHUA  areHT, 30Kpema, CunaHyBanbHWWA peareHT. BsepaeHHs
rinpodobidyBansHOro areHTa, 30Kpema, CunaHyBanbHOrO peareHTy, B MPeKypCOpHWIA 305b, BiAMOBIAHO, NPEKYPCOPHI
30ni, NpUBOANTb, 30Kpema, A0 BOyAoByBaHHSA rigpodobHMX rpyn B Kapkac niorento. Lle 3HOBY X 3ymMOBNIOE enacTuyHy
CTPYKTYpY rento, sika, Hanpuvknaz, npu 3amiHi po34ynmHHUKa abo TakoX Npu BUCYLUYBaHHI 3 YTBOPEHHSIM aeporento crae
TaKo, L0 BUTPUMYE SIBHO BUILLIE HABAHTAXEHHS, HiX, Hanpuknag, yicta SiOz-CcTpykTypa.

Mpu upOMY B pamMkax JaHOro BMHAxXody NepeBaXkHO, Konu rigpodobidyBanbHMI areHT BUOMparTb 3 OpraHOCUIaHiB,
30KkpemMa, MOHOOpPraHoOCUNaHiIB, JiopraHocunatis, TpUopraHocunaHis, cunasaHis, CUNaHoIIB, 30Kkpema,
MOHOOpraHocunaHonie, AiopraHoCMNaHoni., i ixHix cymiwen. lig opraHocunaHamu abo opraHocunaHonamu B pamkax
AaHoro BMHaxody MoTpibHO po3yMmiTV cunaHu, BiANOBIAHO, CUMAHONM 3 OpraHiYHUMK rpynamu, 3okpema, rigpodobHnmm
OpraHiYHUMK rpynamu, Hanpuknag, TakuMm SK ankin, ankeHin abo apwn.

Konn B pamkax gaHoOro BMHaxody 3aCTOCOBYIOTb CuMaH K rigpodobidyBanbHUIN areHT, TO Woro xiMidHa npupoaa B
KOXXHOMY BMWMafKy MOXe BapiloBaTM B LIMPOKUX Mexax. OgHak ocobnvMBo Xopolli pe3ynbTaTu OTpumaHi, Komnu
BUKOPUCTOBYIOTb CUMaH i3 3aranbHoo dpopmMynoto |

R1:SiR?%4n (1)

3

n=gig 1 go 3, 3okpema, 1 abo 2, nepeBaxHo 1;

R!=ig Ci- oo Cso-ankiny i/a6o sig Cs- 0o Cso-apuny,

30kpema, Big Cz- 0o Czo-ankiny i/abo Big Ce- 4o C2o-apuny,

nepeBaxHo Big Cs- oo Czo-ankiny i/abo Big Ce- 00 C20-apuny,

nepeBaxHo Big Cs- Ao Cis-ankiny i/abo Big Ce- 0o Cis-apuny,

ocobnueo nepeBaxHo Big Cs- o Ciz-ankiny i/abo Big Cs- oo Ciz-apuny,

HanbinbLw nepeBaxHo Big Cs- o Ciz-ankiny;

R2=ranoreHig, 3okpemMa, xrnopua, 6pomig i/abo hoaua,

OX 3 X=aTtoM BOAH!0, ankinioM, apunom, npocTum nosniedipom,

i/abo noxigHMm kapbOHOBOI KUCTOTH,

30Kpema, arnkinom, nepesaxHo Big Ci- 0o Cg-ankiny,

nepesaxHo Big Cz- Ao Cs-ankiny.

OcobnnBo xopoLui pe3ynbTaTv B paMKax A4aHOro BUHaxody OTpumaHi, Konu rigpodobidyBanbHui areHT Bubupatotb 3
OpraHoOXrnopcunaHis, 30Kpema, MOHOOPraHOXI0PCUNaHIB, JiopraHoxXropcunaHise, TPUOpraHoXNopCcunaHis,
MeTOKCiopraHocunaHiB, 30Kkpema, TPUMETOKCIOpraHOCUMaHiB, AUMETOKCMAIOpraHOCUMNaHiB, MEeTOKCUTPUOPraHOCUNaHIB,
eTOKCiopraHoCunaHiB, 30Kpema, TPUETOKCIOpraHOCUNaHiB, AieTOKCuAiopraHoCWaHiB, eTOKCUTPUOpPraHoCUNaHiB,
rekcameTuneHgucunasaty, TpuMeTUuncunaHony, andeHincunaxgiony, deHinTpneTokcncunaHy,
TPUMETUNI30NPONaHOKCMCUNaHy, i iXHiX cymiwen. 3a JONOMOro 3aB4aCcHOro BBeAEHHs riapodobidyBanbHOro areHTa,
30Kpema, CunaHyBanbHOro peareHTy, nepen reneyTBOPEeHHAM MOXHa BMIIMHYTU Ha YTBOPIOBaHY CiTYacTy CTPYKTYpy, i
perynioBaTi po3mipy BUHMKaro4ux nop. Kpim Toro, moxe 6yTu OCArHyTe NiABULLEHHS €NacTUYHOCTI CiT4acTol CTPYKTYpH
rento BBEAEHHAM MOHO- i BipyHKUiOHaNbHMX cunaHyBanbHuX peareHTiB. MoxyTb OyTn BukopwcTaHi obugsa nigxoam,
o6, Hanpuknag, NPUCKOPUTY NodanbLly 3amMiHy PO34MHHMKA OTPUMAHOTO Tigporento.

Y pamkax AaHoro BMHAxXody - SiK BXe BUKMaOeHO paHille - nepeBaxHOo, KONu NPeKypcopHi 301i, 30kpema, 3MillaHi,
BBOASATb B (DOPMi Kpanenb B YCTAHOBKY, 30KpeMa, LLO CTBOPKE TUCK, 30KpEMaA, YNPUCKYBaHHAM abo npukanyBaHHAM,
nepeBaXHO NpuUKanyBaHHAM.

B pesynbTati BBeaeHHS B hopmi Kpanernb, Hanpuknag, npyvkanyBaHHaM abo ynpuckyBaHHSM, 30Kpema, B YCTaHOBKY,
sika CTBOPIOE TMCK, 30KpEMa, HanpuKnag, B aBTOKNaB, MOXHa CMHTE3yBaTW aeporerib 3 MalXke KpyrnvM rnonepevyHnm
nepepizoM. 3anexHo Big LWBMAKOCTI NpuKanyBaHHSA, TOOTO, [O03yBaHHS MNPEKYpCOPHMX 30riB, BIiAMOBIAHO, YMOB
YNPWUCKYBaHHS, 30Kpema, 3MillaHuX NPeKypCopHMX 30MiB, B YCTAaHOBKY MOXYyTb OyTv OoTpumaHi mavxe cdepudHi i/abo
TaKOX LUNIHAPWYHI YacTuHKK. Mpy LbOMY conrno Moxe OyTu yTBOpeHe, Hanpuknag, B hopMi NAOCKOLiNUHHOT popCyHKN
abo kaninspa, i, 3okpema, 3MillaHi, NPEKypCOpHi 30Mi BBOAATL B YCTAHOBKY 3a [OMOMOrOK HacoCiB, 30Kpema,
BMCOKOHanMipHMX HaCoCiB.

Mpu uboMy po3mip kpanenb Moxe OyTW BigperynbOBaHWi, 30Kpema, BMOOPOM BeMMYMHM OTBOpY conna i/abo
LWUBUAOKOCTI XKENOBAHHSA, | MPUM BUMKOPUCTAHHI COMMa BENUYMHOKW 2 MM, siKk nNpaBuno, B dianas3oHi mix 0,5 go 5 mm.
Brnbopom MeHLOoi hOopCyHKM MOXHa AO0AATKOBO CKOPOTUTU PO3MIp YaCTMHOK remo. YTBOPEHi YacTUHKU NepeBakHO
MaroTb KynenogibHy cdopmy, i 30epiratoTe popmy Takox B NoAanbLUMX TEXHOMOMNYHNX CTagisx.

TakuM YMHOM, BBEAEHHS, 30KpeMa, 3MillaHux, 30MiB B OOPMIi Kparnerb, 30Kpema, B YCTaHOBKY, fika CTBOPIOE TUCK,
3abe3neyye MOXNMBICTb OTPMMYBATU Make CHEPUYHI YaCTUHKM NiOrento, ki TakoX 3anuarTbesa hopmMocTabinbHUMn
B noganbliomy npoueci. 3aBasku LboMy MOXyTb OyTW oTpumaHi KynenogibHi aeporeni, siki, MOPIBHAHO 3 MPOTOTMMNOM,
MatoTb MOMiNLeHi MexaHiyHi BMacTUBOCTI, i MOXYTb CTBOPHOBATU BinbLU LWinbHi KynboBi YNakoBKW, i TUM camMUM Kpalle
npyaaTHi K TennoisonsiuivHi matepianu, Sk NPy BiNbHOMY 3acunaHHi, Tak i, Hanpuknag, ans BbyaoByBaHHS B CUCTEMM
Tennoi3onisawuinHoi LUTYKaTypKK.

3rigHO 3 ogHUM OCOGNMBMM BapiaHTOM 34JIMCHEHHS AaHOro BMHaxody, Moxe OyTn nepenbadeHo, WO NpeKypcopHi
30Mi nonepedHbLO XenboBaHi nepef BBEAEHHAM, 30Kpema, B YCTaHOBKY, fika CTBOpPKE Tuck. [lig nonepegHim
XKENBaHHAM, BiAMNOBIAHO, NonepeaHbOo0 KOHAEHCAUiE, NOTPIOGHO PO3YyMIiTU YTBOPEHHSA BinblUMX CiTYACTUX CTPYKTYP i
arperartis, NpuU4YoOMy, OfHaK, Lie He OTPUMYIOTb CYLifibHY MPOCTOPOBY CiTYaCTy CTPYKTypy. lMonepedHe XemnoBaHHSA,



30Kpema, 3MillaHi oauH 3 OJHUM, 30fi TaKOX BCE LUe € TEeKy4YMMM, i BignoBigHO 4O LUbOro MOXyTb OyTW BNpUCHYTI abo
npukanaHi B ycTaHoBKy. [MonepenHe >XentoBaHHA Moxe OyTW BUKOHaHe, Hanpuvknazg, aganTtauieto OinsHKU LWnsxy,
BiQMOBIQHO, 3MillyBanbHOrO KaHamy, ax OO0 BBEAEHHS MPEKYpCOPHUX 301iB B PEaKTOpPHY YCTaHOBKYy. TpuBanictb
nonepeaHbOoro XXenBaHHA Npu LIbOMY 3aneXuTb Big TWNy i KOHUEHTpaLii npekypcopa, 3HayeHHs pH, i/abo po3mipy i
copmu YyTBOPIOBaAHNX YaCTUHOK fliorerto, BiANOBIigHO, aeporento.

Y OOMOBHEHHA A0 BiAMOBIOHOrO BMHAXoAy XenBaHHS, NepeBaXXHO KOHTPONbOBAHOrO, BiANOBIAHO, iHiLiiOBaHOrO,
LUNAXOM perynioBaHHs BenuUYuHW pH, Ha >XenioBaHHA, 30KpeMa, TakoX MonepeaHe >XentoBaHHs, NPEeKypCopHUX 30riB
Moxe OyTM OoOaTKoBO HadaHuW BNAMB AOAaBaHHAM EnekTponiTiB, Hanpuknag, conen bGaratoBaneHTHUX MeTanis, i
OeHaTypyl4oro po3yMHHUKA, TaKOro K eTaHon i aueToH, BiAnoBigHO, 30KpeMa, Moxe OyTu nigBulLeHa LIBMAKICTb
rigponidy i KoHgeHcauii cunikasonto. 34aTHICTb Npekypcopa [0 nonikoHAeHcauil, Hanpuknag, 30Kpema, KpeMHIEBUX
KUCMOT, MpU LbOMY SIBNSiE COOOK BM3HaYarnbHy LWBUAOKICTb CTafilo Mpu YTBOPEHHi hopMoCTabinbHOI TPpUBUMIPHOT
ciTyactoi cTpyktypu. bByno nokasaHo, WO 3acTtocyBaHHAM eTaHony i/abo enekTponiTiB MoOxHa 3abe3neuntu
LjinecnpsiMmoBaHe XenBaHHS NPeKypCcopHMX 3011iB, BiANOBIAHO, 30KpeMa, KpeMHIEBMX KUCIOT i/abo KpeMHE3EMHMX 301iB.
Tak, MOXyTb OyTn cuHTe30BaHi opraHoreni 3 66 06. % BMicTOM eTaHony. BoHu BiOpi3HAOTBCA BMCOKOK LUBUAKICTIO
rigponi3y i KoHAeHcauii, a TakoX yTBOpeHHAM hopMOCTabinbHOI CiTYacTol CTPYKTYpW OpraHorento.

MepeBaxHi cknagHi TeTpaeTunoBi edipy KPEMHIEBUX KUCNOT, Hanpuknag, Taki gk tetpaetunoptocunikat (TEOS) i
TeTpameTunoprtocunikat (TMOS) - Ak BUKNageHO paHie - CTBOPKTb MOXIMUBICTL OTPUMAHHSA opraHorenis 3
He3Ha4yHMM BMICTOM BOAM, LLIO, HaNpuKnag, Moxe SBHO NMpUCKOpIoBaTW noganbluy 3aMiHy posvnHHuka. Wob nigsuwmtn
LUBMAKICTb XKENMOBaHHSA LUMX NPEKYPCOPHMX 30MiB, MOXe OyT1 BMKOHAHMWI NonepeaHin rigpornia ankoronsarty metany, Skui
Moxe OyTu NpoBeLEHUI SK B KUCIIOTHOMY, TaK i B OCHOBHOMY Aiana3oHi 3Ha4yeHb pH, npyyoMy yTBOPEHHIO TPUBUMIPHUX
CiTYaCTUX CTPYKTYp CNPUSIE BUKOHAHHSA B KUCIOTaX.

Ak kaTanizaTopu ANs NonepeaHbOro XerBaHHs, BiANOBIAHO, NonepeaHboi KoHAEeHcaLil MOXyTb OyTU BUKOPUCTaHI
MiHeparnbHi KMCNOTK, Taki 9K congHa kucrnota. 3oKkpema, nonepefHsa KoHAeHcauis Moxe OyTn npuckopeHa BBeOEHHSAM
KaTanisaTopis, Hanpvkrag, Takux sk OpraHivyHi KUCNoTn, 30KpeMa, OLTOBa KUCMNOTa, HEOPraHivHi KUCMOTH, Taka sk ConsHa
Kucnota, abo kucnotu Jlbtoica, Hanpuknaa, Taki sk TeTpabyTunart TuTaHy.

MonepepaHin rigponia cknagHux eqipiB KPEMHIEBUX KUCIOT MOXe OyTv NpoBeAeHn B OCHOBHOMY Aiiana3oHi 3HaYeHb
pH 3 BUKopucTaHHAM, Hanpuknag, amiaky, npy 3HadeHHi pH 9, wob npuckopuT noganbLINKA rigponis.

[MonepeaHa koHAeHcaUist 3 BUKOPUCTAHHAM OLTOBOI KMCNOTW Npu 3HaveHHsx pH Big 3,5 oo 4,5 i ctexiomeTpuyHomy
BiJHOLLUEHHI BMIiCTy Boau [O TeTpaeturnoprtocunikaTty Big 2,5 pno 3,5 BigbyBaeTbca B Mexax HebaraTbOX rogvH Ans
NPEeKyPCOPHMX 30MiB, AKi MOXYTb OYTW XenboBaHi 3MilLleHHsIMN 3HaYeHHsa pH i gogaBaHHsaM Boau. [JooaTkoBO Mpw LMX
nonepeaHb0 KOHAEHCOBaHMX PO34YMHAaX, BiAMOBIOAHO, 30MAX, TETPAETUNOPTOCUIIKATy, MOXe OyTU MOXIMBUM 3MilLEHHS
3Ha4eHHs1 pH B OCHOBHUI dianasoH.

3rigHoO 3 0gHUM NepeBaXXHUM BapiaHTOM 34iMCHEHHST 4AHOrO0 BUHAxXOA4y, AaHUA BUHAXig CTOCYETbCS ONMUCAHOro AOCi
cnocoby, npuyomy

(a) B mepwin cragji cnocoby WoHanmeHLe OBa MPEKYPCOPHi 30Mi, NEpeBaKHO OBa MPEKYPCOPHI 30Mi, 3MillyTb
OOVH 3 OOHUM, NPUYOMY NEPLUNA MPEKYPCOPHUIA 30Mb Ma€e KUCMNOTHE 3HaveHHss pH abo ocHOBHe 3HadeHHst pH, i apyruia
NPEeKypCoOpHUiA 30Mb Mae BiAMIHHE Bif NepLUIOro NPeKypCoOPHOro 30s1t0 3HayYeHHs pH, i

(b) B HacTynHin nicns nepwoi ctagii (a) cnocoby apyrii TexHomnorivHin cTagii 3miwaHi Mk coboto, 30Kpema,
6e3nocepeHbO MiCNs 3MilLEHHsI, BBOASTb B PEaAKTOPHY YCTaHOBKY, NepeBaxHO B (opMi kpanenb, nepeBaXHO Mo
Kpannsix, n(pu4omMy OTPUMYIOTb Fliorens B oOpMi YaCTUHOK.

Y ubOMy cneuianbHOMYy BapiaHTi BMKOHAHHA Cnocoby, SkuiA BiOMOBIAAE BUHaxody, MOXyTb OyTu OOHaKoBO
BMKOPMCTaHI BCi nepeBarm i 0cO6rmMBOCTI, @ TaKoX 03HaKw, Aki Oynu Aoci BkasaHi.

Binblie Toro B pamkax gaHoro BMHaxoay moxe 6ytu nepeabaveHo, Lo niorenb NiCrs NOro yTBOPEHHSA 3anuviuaiTb
ONsi 0o3piBaHHA. Y BUMNAAKy 3anulleHHsl niorento Anst AospiBaHHa Oyae nepeBakHWM, KONW miorenb 3anvarTb Ans
[o3piBaHHs Ha nepioa yacy Big 1 xBunuuu go 1 roguHn, 3okpema, Big 5 0o 50 xBunuH, nepesaxHo Big 10 go 45 XBUNuH,
nepesaxHo Big 15 ao 40 xBunuH. 3okpema, B pe3ynbTaTi A03piBaHHSA NIOrento 3MiLHITbL CTPYKTYPU rento, Tak Lo BOHM
B NoJanbLUOMy MPOLIECi CYLUIHHSA CTaloTb IBHO BinbLu cTabinbHUMM i CTIRKMMMU.

[ospiBaHHA niorento nepeBaXkHO 3AIMCHIOTb NpPU Temnepartypi, Npu skin BiAbyBaeTbCa YTBOpPEHHA niorent. Y
3B'A3KYy 3 UMM MEepeBaXKHO, KON A03piBaHHA NIOrento 34iMCHIOTL Npu TemnepaTypax Buwe 50 °C, 3okpema, 60 °C,
nepesaxHo 70 °C, nepesaxHo 80 °C. lNpn uboMy 0COBNMBO XOpOLUi pe3ynbTaTh 3rigHO 3 BUHAXOAOM OTPMMAaHi, KOMnm
[03piBaHHs Mioreno BUKOHYOTb B TeMMepaTypHoMy AianasoHi Big 50 go 150 °C, 3okpema, Big 60 go 140 °C, nepeBaxHO
Big 70 no 130 °C.

Tuck, Npy sIKOMY 34iNCHIOITbL NPOLUEC O03piBaHHS, MOXe BapiloBaTu B LUMPOKMX Mexax. OgHak B pamkax OaHOro
BUHAXO4y MepEeBaXHO, KOMW [03piBaHHsI Niorento 34iNCHIOTbL NPU TUCKY, sIKE TaKoX 3aCTOCOBYIOTb MpPU YTBOPEHHI
niorento.

TyMm camMyM B pamKax OaHOro BUHAxXOA4y 4ac [03piBaHHS NiOrento, WO 3BUYANHO MPOAOBXKYETHCS LLOHANMeEHLe 2
roauHW, 30KpeMa, rigporesto, MOXXHa CKOpOTUTK A0 6rm3bko 30 XBUIUH.

Y pamkax JaHoro BuHaxogy moxe 6yt nepenbayeHo, WO nicns yTBOPEHHS Niorento, 30Kkpema, nicns 3aBepLleHHS
cragii (b) cnocoby, pobnsTb 3amiHy PO34YMHHMKA, 30KpeMa, B TPETi TexHONOoriyHii crtagii (c). 3okpema, 3amiHa
PO34YMHHMKA MOXe OyTM HeobxigHo, WOo6 NonerwnT NoAanbLue CyLUiHHS iorento 4o aeporernto.

3okpema, fofdaHy 40 NPEKYPCOPHUX 301iB BOAY NULLE CKINAAHO MOXHa BUAANMTU B NPOLECI CYLUIHHSA 3 NigBEeAEHHAM
TennoBoi eHeprii 3i 3BMYaWHO rigApoiNbHOI CiTYaCTOI CTPYKTYpMU, 30Kpema, cityactoi SiO2-CTpykTypu, niorento. Lle
JilicHe Takox, konu niorenb GyB rigpodoGizoBaHuii. CTBOPEHi i nNepeBaXHO CCHOPMOBaHI 3 KPYrnMM MNoMnepeyHUMm
nepepizoM 4YacTWHKM Niorento, 30Kpema, 4acTUHKWU rigporento, TobTo, sk NpaBuno, MICTATb BOAY, Ska YTPYOHIE
BucywyBaHHA. OgHak Gyno mokasaHo, WO MpU 3HWXKEHHI BMICTY BOAM Y BXE€ CMoYaTKy BMKOPUCTAHUX MPEKYPCOPHUX
30N4X, 30KpeEMa, Hanpuknag, po34nHax KPEMHIEBOI KUCIMOTK, WBUAKICTb CYLUiHHA YacCTMHOK Niorento Moxe byTu 3HavyHo
nigBvLLEHa 3anexHo Bif AOAAHOrO0 OPraHiyHOro PO34YMHHMKA. AnbTepHaTwuBHO abo [o4AaTKOBO, TOAI 3a AOMOMOrOH
3aMiHW PO3YMHHKKA, 30KpEMa, BOAU, Ha BinbLU NETKUA PO34YMHHUK MOXKHA NOMErunT NoganbLlUnii NPOLEC CYLLIHHS.



Takum 4mMHOM, 30Kpema, Wob 3HM3UTU BMICT BOAM B OTpUMaHUX Nepes LUM niorensix, 3okpema, rigpo- abo
opraHorensix, nepes BrnacHe cTagielo CyLiHHSA, Moxe 6yTu noTpibHe nigaaBaHHSA reniB 3amiHi PO34YMHHUMKA, OM151 YOro
YaCTUHKK, Hanpuknaa, NoKpUBarTb OPraHiYHUM PO3YUHHUKOM.

Y 3B'A3Ky 3 LM NepeBakHO, KONMu Ans NpoBeAeHHS 3aMiHN PO34MHHMKA Miorenb NPUBOASiTE B KOHTaKT 3 piakum abo
rasonofibHUm opraHiyHUM PO34MHHMKOM.

Mpy UbOMY OpraHiYHUA PO3YMHHUK MOXe OyTn BBeAeHWI rasonodibHMM B peakuiiHuiA ob'em, i MOTIM BiH BUTICHSIE
BOAY, WO MICTUTbCA B Nopax, abo iHLWMN OpraHiyHUA PO3YMHHUIK, WO TaM 3HaxoamTbed. OQHaKoBO, TAKOX MOXMMBO, LLO
niorenb NpMBOAATL B KOHTaKT 3 PiAKMM PO34YMHHUKOM, 30Kpema, AUCMepryloTb B HbOMy abo MOKpuBalTb HWUM, i TOAj,
Hanpwuknag, 6araTopas3oBMMK 3anMBaHHAMU PO3YMHHUMKA | BUAANEHHAM CyMilwi Boau i/abo opraHiyHOro po3yMHHMKa
JocsAralnTb NOBHOI 3aMiHN PO34MHHMKA. [lepeBaXkHO PO3YMHHMK, 38 AOMOMOrOK SIKOro 3A4IMCHIOITL 3aMiHy PO3YMHHUMKA,
PO3YMHHUI B CYLLUMNBHOMY rasi, 3okpema, Aiokcuai Byrneuto. Lium wnaxom, Hanpuknaa, MoXHa NpoBeCTU HaAKPUTUYHE
CYLUIHHSA JiOKCMAOM BYrNEL 3Ha4yHO weuale i Abannmsiwe.

Kpim TOro, B pamkax AaHoro BMHaxo4y nepeBaXHO, KOnu B pe3ynbTaTi 3amMiHW pO34MHHUKA, 30Kpema, BMICT BOAM B
nioreni 3HWXyTb [0 3HayeHHss meHwe 30 Bar. %, 3okpema, MeHwe 20 Bar. %, nepeBaxHo MeHwe 15 Bar. %,
nepesaxHo MeHwe 10 Bar. %, B po3paxyHKy Ha niorenb. 3HMKEHHAM 4YaCTUMHKW, 30KpeMa, BOAM B nioreni MoXHa
3abe3neunTtun gouinbHe | AbGarinMBe BUCYLLYBaHHA AIOKCUAOM BYrneuto B HAAKPUTUYHIN OiNsHU,.

Y pamkax faHoro BMHaxopy nepeBaxHO nepenbadveHo, Lo 3aMiHy PO34YMHHMKA, 30Kpema, NpuBeOEeHHS Niorento B
KOHTaKT 3 PO3YMHHWMKOM, 3L4INCHIOTL NMpU aTMOCEPHOMY TUCKY, BiAMOBIAHO, MOMIPHO MiABULLEHOMY TUCKY, 30Kpema, B
pianasoHi Big 1 go 40 6ap (0,1-4 MMa). Mpu LbOMY HecrnofiBaHO BUSIBUIIOCS, LUO BXE TUCKU OEL0 BULLI TUCKY napu
BMKOPUCTOBYBaAHOIO pO34YMHHMKA Npu TemnepaTtypax, 3okpema, Buwle 80 °C, poctartHi, Wwob [oCArHyTM 3amiHu
PO34MHHMKA. Y paMKkax AaHOro BUHaxoay Mig yac 3aMiHM pO34MHHMKa NepeBakHO BUAanAaTM abo po3vnHHMK, BIANOBIOHO,
CyMilll 3 BOAM i OpraHiyHOro po3ynHHMKa 3 ycTaHoBKU, abo 3abpyaHeHy BoAoto ra3oBy dasy, LoHaNMEHLLE YacTKOBO, 3
peakToOpHOI YCTaHOBKW, | BBOAUTM B PEaKTOPHY YCTAHOBKY CBIKMI PO3YMHHMK B ra3onodibHomy cTaHi, Wwob gocartm no
MOXTMBOCTi NOBHOI 3aMiHN PO34YMHHUKA.

TakuMm 4MHOM, B pamKax AaHoro BuHaxody OCOOGMMBO XOpOLi pe3ynbTaTtu OTPMMAaHi, KONu 3amiHy PO34MHHMKAE,
30Kpema, NpUBEAEHHS NiOrenio B KOHTaKT 3 PO34YMHHUKOM, 34JIMCHIOTL NPpY atMOCEpPHOMY TUCKY, BiANOBIAHO, MOMIPHO
nigBuLLEHOMY TUCKY, 30Kpema, Mpu TUCKy, MiABUWEHOMY Ha BenuuuHy B fAianasoni Big 0 go 40 Gap (0-4 Mrla),
nepesaxHo Big 0 go 30 6ap (0-3 MIMa). Kpim Toro, B 3B'A3Ky 3 LM BUSIBUNOCS CPUATIIVBAM, KONW 3aMiHy pO34MHHMKA
3[iMCHIOITE B KOHTPOMbOBaHIN aTmocdepi, 3okpema, B atmocdepi CO2, N2 abo aproHy (Ar), abo B aTmocdepi 3 cymiLi
LuX rasis, K Lie, 30KpeMa, Takox nepeBaxHo nepeadaveHe Ansg opMyBaHHs Niorerto.

LLlo Tenep cTocyeTbCca TemnepaTypHOro AianasoHy, B Mexax SIKoro 34iMCHIOITb 3aMiHy pO34MHHMKA, TO, Hanpuknag,
BUSIBUITOCA CMPUATIIMBMM, KOMW 3aMiHy PO34MHHMKa BMKOHYIOTb Mpu MiaBuweHii TemnepaTypi. Ocobnueo xopoLui
pesynbTaTM B 3B'A3Ky 3 LMM OTPMMaHi, KOMW 3aMiHy PO3YMHHWMKA, 30Kpema, MPWBEAEHHS Iiorentd B KOHTAKT 3
PO34YMHHMKOM, 3OIACHIOTE Npu TemnepaTypax sue 70 °C, 3okpema, Bue 80 °C, nepeBaxHo Buwe 90 °C, nepeBaxHo
Buwe 100 °C, ocobnueo nepeBaxHo Buwe 110 °C. BHacnigok BUCOKOI TemnepaTypu, OCOBNMBO Mpy NEpeBaXKHO
3aCTOCOBYBaHUX TUCKaX, HECNOAiBaHUM YAHOM MOXXHA AOCArHYTU MO MOXITMBOCTI LWUBUAKOT | NOBHOT 3aMiHW PO34YMHHUKA.

Y piBHin Mipi, B 3B'13Ky 3 UMM Moxe OyTu nepeabaveHo, Lo 3aMiHy pO34YMHHUKA, 30Kpema, NpUMBELEHHS niorento B
KOHTaKT 3 PO34MHHUKOM, 3[JIACHIONTL Npu TemnepaTypax B gianasoHi Big 70 go 180 °C, 3okpema, Big 80 no 160 °C,
nepesaxHo Big 90 go 150 °C, nepeBaxHo Big 100 go 140 °C, ocobnueo nepesaxHo Big 110 go 130 °C.

LLlo Tenep CTOCYETbCA OpPraHiYHOrO PO3YMHHUKA, KU BUKOPUCTOBYIOTb B XOAi 3aMiHW PO3YMHHUKA, TO BUSBUMOCS
CMPUSTAVBUM, KOMW PO3YMHHUK BUOMPAOTb 3 rpynu rigpodinbHNUX OPraHiyHUX PO3YMHHUKIB, TApPOdOOHUX OpraHidHMX
PO3YMHHMKIB, i iXHiX cymiwen. OcobnuBO MepeBaxHO B paMKax AaHOro BUHaxody, KOMW OpraHiyHWM PO3YUHHUK
PO34YMHMMO B OiOKCUAi ByrneLto.

Mpu ubOMY B pamkax [AaHOro BWHaxody nif OPraHiYHUM PO3YMHHMKOM MOTPIGHO PO3yMiTM PO3UMHHUK abo
aucnepraTop, KM Mae opraHiyHi rpynu.

Lo Temep cToCyeTbCA OpraHiyHOro PO3YMHHMKA, TO BUSABUIIOCA CMAPUATIAMBUM, KONU OpPraHiYHWM PO3YUMHHUK
BUOGpaHui 3 rpynu cnupTiB, NpocTux edipis, aumeTtuncynsdokeugy, N, N-gumetundgopmaminy, Cs-Cs-ankaHis, i ixHix
cymiwen. OcobnmBo xopoLli pe3ynbTaTh B paMKax 4aHOro BUHAXOAy OTPMMaHi, KON OpraHiyH1Mn po34YuHHUK BUOpaHui 3
MeTaHony, eTaHony, i3ornponaHony, AMMETUNCynbdOKCUay, H-NEHTaHy, H-TeKCaHy, H-renTaHy, LUMKIOreKcaHy, i ixHix
cymilien. 3a JOMOMOrow BULLE3rafaHWX PO3YMHHMKIB MOXHA HE TiNlbKUM OOCArHYTWM 3aMiHM PO3YMHHMKA i CNpOCTUTK
nopanblle CyWiHHA. PO3YMHHMKM TakoX BUMKMOYHO nNpuaaTHi Ang Toro, wob npuBogouTM niorenb B KOHTakT 3
MOONMDIKYIOUMMU peareHTamu.

Y pamkax AaHoro BMHaxody, 30Kpema, Takox Moxe OyTu nepenbadeHo, WO OpraHiyHWiA PO3YMHHMK BBOASITH B
KOHTaKT 3 niorenem cninbHO 3 rigpodobisyBanbHNUM areHTOM, 30KpeMa, CUrnaHyBanbHUM peareHToM. TuM camum B
pamMkax JaHOro BUHaxXo4y MOXHa TakoX Mig Yac 3aMiHW po34MHHMKa NPOBECTM riapodobisaLiio, 30kpema, cunaHyBaHHS,
niorento, Wo6 3rogom 3abe3ne4ynTn MOXIMBICTb MPOCTOrO BUCYLLUYBaHHA | NEpeTBOPEHHS rigporento Ha aeporens. o6
OOCArHYTU 0cobnmBo edhekTUBHOI riapodobisadii, 30kpeMa, cunaHyBaHHs, MEPEBaAXXHO, KON Ha NOYATOK NPMBEAEHHS B
KOHTAKT OpraHiyHoro po3yMHHUKa i rigpodobidyBanbHOro areHta 3 Jfiorenem BMICT BoAW B Jioreni CTaHOBMB
woHanmeHwe 50 Bar. %, 3okpema, wWoHanmeHwe 60 Bar. %, nepeBaxHo wWoHaMeHwe 70 Bar. %. Lum wnsaxom
3abe3neyyloTb LWUBMAKUIA [igponi3 i peakuito peakuinHo3gaTHMX rpyn  rigpodobisyBanbHOro areHta, 30kpema,
CunaHyBanbHOro peareHTy.

Lo Tenep crocyeTbcs XiMmiyHOI Mpupoaun rigpodobidyBanbHOro areHta, TO BUSIBUNOCS CMPUSATIIMBAM, KOMM
rigpodobizyBanebHUA  areHT BubGMpaloTb 3 OpraHocunaHiB, 30KpeMa, MOHOOpraHoCWUnaHiB, AiopraHocunatie,
TpuopraHocunaHis, cunasaHis, CUNaHosiB, 30kpema, MOHOOPraHoCUNaHonMiB, AiOPraHOCUNAaHONMIB, i IXHIX CyMilLen.

Konu B pamkax A4aHOro BMHaxo4y 3aCTOCOBYKTb CUMaH sk rigpodobidyBanbHUA areHT, TO Moro xiMiyHa npupoaa
MOXe BapiloBaTu B WMPOKMX Mexax. OgHak ocobrnmBo xopoui pesynbTaTv OTPMMaHi, KON BUKOPUCTOBYIOTb CUMaH i3
3aranbHol opmynoto |
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n=Big 1 o 3, 3okpema, 1 abo 2, nepeBaxHo 1;

R!=sig Ci- no Cso-askiny i/a6o Big Cs- no Cso-apuny,

30kpema, Big Cz2- 0o Czo-ankiny i/abo Big Ce- Ao Czo-apuny,

nepeBaxHo Bif Cs- oo Cis-ankiny i/abo Big Ce- o Cis-apuny,

ocobnueo nepeBaxHo Big Cs- o Ciz-ankiny i/abo Big Cs- oo Ciz-apuny,

HanbinbLw nepeBaxHo Bia Cs- 4o Ciz-ankiny;

R2=ranoreHig, 3okpema, xnopua, 6pomig i/abo noama,

OX 3 X=aTtom BoAH!0, arnkinomM, apunom, npoctnm noniedipom,

i/abo noxigHMm kapbOHOBOI KUCTOTH,

30KpeMa, ankinom, nepesaxHo Big Ci- go Cg-ankiny,

nepesaxHo Big C2- o Ca-ankiny.

Y 3B'3Ky 3 UMM 0cO6GnMBO XOpowi pe3ynbTaTu OTPMMAaHi, konu rigpodobidyBanbHUI areHT BubupawTb 3
OpraHoXmnopcunaHis, 30Kpema, MOHOOPraHOXITOPCUMaHIB, AiopraHoxopcunaHis, TPYOPraHOXIIOpCUnaHiB,
MeTOKCiopraHocunaHiB, 30Kpema, TPUMETOKCIOpraHoCWmnaHiB, AUMETOKCUAIOPraHoCUnaHiB, MEeTOKCUTPUOPraHoOCUNaHiB,
€eTOoKCiopraHocunaHiB, 30KpemMa, TPUEeTOKCIOpraHoCunaHiB, AieTOKCMAIOpraHOCMNaHiB, EeTOKCUTPUOPraHOCUNaHIB,
rekcameTurneHgnucunasaHy, TpumMeTuncunaHony, AvdeHincunangiony, eHiNTprueToKCMCUnany,
TPUMETUNI30NPONaHOKCUCUNAHY, i IXHIX CymiLlen.

MepeBaxHo rigpodobizyBanbHi areHTu, Lo 3aCTOCOBYIOTLCS MiJ Yac 3aMiHW PO3YMHHMKA, TUM CaMWMM BiANOBIAaTb
rinpodobizyBanbHMM areHTaMm, sKi TakoX BMKOPUCTOBYKOTb Npuv rigpodobisauii, BianoBigHO, cunaHyBaHHI, 30kpema,
3MillaHUX, NPEKYPCOPHUX 301iB. Y paMkax AaHoro BMHaxody OcCOOMnMBO NEpPEeBaXKHO, KOMU BUKOHYKOTb SK 06poOKy
NpeKypcopHoro 3ot rigpodobidyBanbHUM areHToM, 30KpeMa, CuMaHyBalnbHWM peareHToM, Tak i Nicrs yTBOPEHHSA
niorento 34iNCHIOTL AoAaTKoBy rigpodobisadito.

Fgpodobizauieto nicna yTBOpeHHA miorento, 3o0Kkpema, B pamMkax 3amiHM po3yMHHMKa, abo SK camOoCTiHy CTagito
crnocoby, 3abesnedytoTb rigpodobisauito nop niorento. g Yac 3amiHM po3vmHHMKa rigpodobisauisa nop, 3okpema,
CunaHyBaHHA MNop, MOXyTb OyTW [OCArHyTi 3acTOCyBaHHAM [AOAATKOBUX riapodobidyBanbHUX areHTiB, 30Kpema,
cunaHyBanbHuUX peareHTiB. [lpu uboMmy, 30kpema, O6yno BCTAHOBNEHO, WO 3aCTOCYBaHHAM  [0OATKOBMX
rinpodobizyBanbHMX areHTiB, Hanpuknag, Takux sik rekcametTungucunasaH, Moxe 0yTu NomiTHO nMpuckopeHa HeobXxigHa
3aMmiHa po34MHHMKA. Ons ycnilHOro cunaHyBaHHSA 3aruLLKOBWIA BMICT BOAM B nioreni NoBMHEH OyTW JOCUTbL BMCOKMM,
nepesaxHo BuLe 50 Bar. %, 3 po3paxyHKy Ha Bary nioresnto.

3HaueHHs pH po3uunHiB abo ancnepcin rigpogobisyBanbHOro areHTa, 3okpema, po34vHIB CUNaHyBarbHUX peareHTiB,
MOXYTb BapiloBaTW 3anexHo Bif BUKOPMCTOBYBaHWX rigpodobidyBanbHMX areHTiB, 30Kpema, cunaHyBanbHUX peareHTiB.
Mpu BMKOPUCTAHHI TPUMETWUNCUMaHONy, AWEHIncunaHaiony, rekcameTunaucunasaHy i rekcameTurnaucuriokcaHy, a
TaKOX iHWNX curaHoriB abo peyoBuH, SiKi YTBOPIOIOTb CUITAHOMWU, BUSBUNMCS CNPUATAMBAMMK 3HaveHHa pH Buwe 8. Ak
CunaHyBanbHUA PO3YNMH MOXYTb OyTU BMKOPUCTaHI OpraHiyHi PO3YMHHMKW, Hampuknag, Taki SK HenomnspHi ankaHu
(rekcaH), anpoOTOHHI PO34YMHHUKM abo CNUPTOBI PO3YMHHUKM, HaMNpuWKNaz, Taki ik MeTaHorn, eTaHon, isonponaHor, abo
TOMY NogibHi, 3a 4ONOMOro SIKMX BBOAATL BuLlesraaaHi rigpodo0bidyBarnbHi areHTH, 30kpema, CunaHyBarbHi peareHTu.
Jlioreni MoxyTb OyTW 3aHypeHi B pO34uMH, SKUA MICTUTb TigpodobidyBanbHWiA areHT, abo agucnepcito, BiANOBIAHO, 3 iX
NOKPUTTSIM, MPUYOMY TPUBATICTb KOHTAKTy NEPEBaXXHO CTaHOBUTL 40 30 XBUNVUH.

Y anbTepHaTMBHOMY BapiaHTi, rigpodobidyBanbHi areHTn, 30kpema, CunaHyBasbHi peareHTn, TakoxX MOXyTb ByTu
BBEEHI B HAaCMYeHin abo 4aCTKOBO HACUYEHI OpraHiyHMM PO34YMHHUKOM CTUCHEHI dhasi, 3okpema, B atmocdepi CO2,
N2 abo aproHy (Ar), nepeBaxHo B CO2-¢hasi, npnyomy ¢asa moxe OyTM AK JOKPUTUYHOK ra3oBok pasow, Tak i
HaOKPUTUYHOK ha3oto. AK OpraHiYHU PO3YMHHWMK MpuAATHI 9K HEMOMsPHi PO3YMHHWKK, Taki SIK rekcaH, anpOTOHHI
PO3YMHHUKN, Taki SK AMMETUNCYnbgOoKCKA, Tak i CMMPTOBI PO3YMHHUKM, Taki ik eTaHomn. 3acTOCOBYBaHi PO3YMHHUKM
MOXYTb MONINWYyBaTX PO3YMHHICTb rigpodobidyBanbHUX areHTiB, 30KpeMa, CuraHyBarbHUX peareHTiB, B CepefoBuLLi
ctucHeHoi CO2-chasm. MNpu gocTaTHin po34nHHOCTI rigpodobidyBanbHMX areHTiB, 30KpeMa, CUnaHyBaribHUX peareHTiB, B
TeXHomnorivHoMy cepefoBuLli, TobTo, y BuMLIE3rafaHWx rasax, siKi YTBOPKOWTb peakuiiHy aTmocdepy, 30Kpema, B
ctucHeHomy COz2, MOXHa BigMOBUTUCS Bif 3aCTOCYBaHHSA OPraHiyHOro pO34YMHHUKA.

Y pamkax [aHoro BuHaxogy Moxe Oyt nepenbayeHo, WO 3aMiHy pPO3YMHHUKA 3AiNCHIOTbL B Garatbox
TEXHOJOrYHUX CTadisx, 30KkpemMa, B CTafdisix cnocoby uncrom Big 2 o 15, nepeBaxHo Big 3 no 10, nepeBaxHo Big 3 oo
4. B yporo 3B'a3ky Moxe 6yt nepenbayeHo, wo niorens 6araTo pasiB NPMBOAATE B KOHTAKT 3 OPraHiyHNM PO3YMHHUKOM.
Mpn uboMy NepeBakHO 3a4aHO, O B KOXHI TEXHOMOrYHIN CTafii WoHanMeHLle YacTUHY CyMilli 3 pO3YMHHUKA | BOOU
ab0 3aMiHIOBaAHOIO PO3YMHHMKA BUAAMSOTL 3 PEaKTOPHOI YCTAHOBKW, | BBOASATL CBXXUIA OPraHiYHUA PO3UMHHKK.

Y pamkax aHoro BMHaxody OCOONMBO MEPEBaXHO, KONMW B pe3ynbTaTi 3aMiHM pO3YMHHMKA BMICT BOAM B nioreni
3HWXKYIOTb 40 piBHA HWxde 20 06. %, nepeBaxHo Hmx4ve 15 06. %, nepeBaxHo Hwxkye 10 06. %, 3 po3paxyHKy Ha
3aranbHuin 06'eM po3dmHHMKa abo gucneprartopa.

3rigHO 3 0QHVMM NepeBaXXHWUM BapiaHTOM 34iNCHEHHS, 3aMiHa pO34YMHHUKA MOXe OyTn npoBefeHa 3 BUKOPUCTAHHAM
3MillyBaHNX 3 BOAOK PO3YMHHUKIB, Hanpuknag, Takux sk eTaHomn, MeTaHorsl, isonponaHon i gumeTtuncynbgokeng. MNpu
LibOMY BUSBUIIOCS, LLIO 3arMLLKOBWUIA BMICT BOAWU B CAHEPUYHMX YACTUHKAX JTiorernto nepeBaXHO NOBUHEH BYyTu 3HMKEHUN
0o piBHA meHwe 10 00. %, nepw HiK MOYMHAKOTL MNOAanblue CYWiHHA. AnNbTEpPHATUBHO i OAHAKOBO Ans  Uiel
TEXHOMOriYHOI cTagii nepeBaXHO MOXYTb BYTV TaKoX 3aCcTOCOBaHi rapodobHi opraHiyHi pO3YMHHKKK, Hanpuknag, Taki sk
rekcaH, NeHTaH abo UMKrorekcaH, siki Npy 40CTaTHbOMY NonepeaHboMY CUaHyBaHHI MOXYTb BUTICHATY BoAy 3 niorento,
Wo Bigknanacsa B nopax. 3amiHy pO3YMHHMKA NEepPeBaXHO 3AiNCHIOTb B CTUCHEHOMY Adiokcuai Byrneuto. Mpu ubomy
PO34YMHHMK [03YyH0Tb B PEAKTOPHY YCTaHOBKY. HecnopfiBaHo BUSIBUNOCS, LLO 3aMiHa PO3YMHHMKA MOxe OyTW yChilluHO
npoBefeHa HaBiTb TOAi, KOMM PO3YMHHUK MPUBOASATb B KOHTaKT 3 YaCTMHKaMu refnto He B pigMHHOMY cTaHi. HaBnaku,
AOCUTb, KON PO3YUHHUK PO34MHEHUI B cTUCHEHOMY COz2, | TUM CaMUM NPOHMKAE B refb i BUTICHAE BOAY 3 Mop.

3rigHO 3 OOHVMM NepeBaXHUM BapiaHTOM 3AIMCHEHHA [AHOr0 BMHAxody, AaHWiA BUHaxid CTOCYETbCA CMNocody
OTPYIMaHHS aeporento, sk 4OCi ONMMCaHOMY, MPUYOMY



(a) B nepwin cragji cnocoby LoHaNMeHLIe OBa MPEKYPCOPHI 30Mi, NepeBaXKHO OBa MPEKYPCOPHI 30Mi, 3MillyTb
OOVH 3 OOHUM, NPUYOMY NEPLUNIA MPEKYPCOPHUIA 30Mb Ma€e KUCINOTHE 3Ha4YeHHss pH abo ocHOBHe 3HadeHHst pH, i apyruia
NPEKYPCOPHUIA 305 Mae BiAMIHHE Bif NepLLOro NPEKYPCOPHOro 301110 3Ha4YeHHs pH, i

(b) B HacTynHin nicna nepwoi ctagii (a) cnoco®y Apyroi TEXHOMOrYHOI cTafii 3miwaHi mix coboto, 3okpema,
6e3nocepeHbO MICMA 3MIlLEHHs,, BBOASATb B PEaAKTOPHY YCTaHOBKY, NepeBakHO B POpPMi Kpanenb, NepeBaKHO Mo
Kpannsax, NpuyYoMy OTPUMYIOTL fiorenb B POPMi HYaCTUHOK, i

(c) B noganbLwin nicna apyroi cragii (b) cnocoby TpeTboi TEXHOMOrYHOT CTail 34INCHIOTL 3aMiHy PO34MHHUKa i/abo
rigpodobisadito niorento.

3amiHa po3uMHHMKa B cTagii (¢) cnocoby npu LboMy Moxe ByTn BUKOHaHa MpoTAroM nepiody Yacy oo 50 xBUNUH,
3okpema, fo 40 xBunuH, 3okpema, Ao 30 XBMNUH. Y pamkax AaHOro BMHaxogy OCObBMnMBO nepeBaXkHO, KONu 3aMiHy
PO34YMHHMKA 30IACHIOTE NPOTAroM nepiody vacy Big 10 go 50 xBunuH, 3okpema, Big 20 Ao 40 xBUnuH, nepeBaxHoO Big
20 po 30 xBUMnKH.

[ns onucaHoro paHile nepeBa)kHOro BapiaHTy BUKOHaHHS cnocoby, siKMI BiAnNoOBigae BUHaxody, AIVCHI BCi BKasaHi
paHile oOoaTKOBI BapiaHT! BUKOHAHHS!, 03HaKM | 0COBNMBOCTI.

Y pamkax gaHoro BuMHaxody 3BUYanMHO nepeabadeHo, WO niorenb B pes3ynbTaTi BuAaneHHs po3ynHHuKa abo
avcnepraTopa NepeTBOPIOIOTbL Ha aeporerb, 30Kkpema, B nogarnbLuii TexHonorivHivi ctagii (d).

Y 3B'A3Kky 3 UMM Moxe ByTv nepeadaveHo, Lo NiCnsA 3aBepLUEHHS 3aMiHK PO34MHHUKA i/abo rigpodobisadii niorento,
30KpeMa, nicnga 3aBeplueHHs cTagii (C) cnocoby, niorenb NepeTBOPHOOTL HA aeporenb. Y pamkax AaHOro BuMHaxoady
nepeBaXkHO, KON BUAANEHHS PO3YMHHMKA 34iIACHIOTL NPUY NiABULLIEHOMY TUCKY.

Ak npaBuno, nepepbaveHo, WO ANs NEpPeTBOPEHHS Mioren Ha aeporenb mniorenb NpUBOAATb B KOHTAKT 3
CYLUNIbHMM areHTOM, 30KpeMa, CYLLUUIIbHUM ra3om, abo 3 HagKpUTUYHUM cepefoBuLLEM. BigHOCHO cylumnbHoro areHTa
nepeBaXKHO MOBa Iae Npo Aiokcua Byrneut. Y 3B'A3Ky 3 uum Moxe OyTu nepenbaveHo, wo niorens 6e3nepepsHo abo
nepioguyHO NpPUBOASATb B KOHTAKT 3 CYLUWMbHUM areHToM, 30Kpema, 3 CyLWMbHUM ras3oM, abo i3 HagKpUTUYHUM
cepegosuwem. Mpu nepiogMyHoMy NpuMBEAEHHI B KOHTAKT fiorenb NpuMBOAATb B KOHTAKT B YCTaHOBL i3 nonepeaHbo
BM3HAYEHOK KiMbKICTIO CYLUIMMBLHOIO areHTa NpoTArom nonepegHbo BuOpaHoro nepiogy 4Yacy. lMoTim 3abpyaHeHui
PO3YMHHMKOM CYLUMIBHUA areHT BuAanAwTb, | MNpU HEOOXiAHOCTI 3aMiHIOWTb CBIKMM CYLUMMbHUM areHToMm, Ao
OOCArHeHHs OakaHoro cTyneHs BucywyBaHHA. [Mpu GesnepepBHOMY HaBeAeHHi Niorento B KOHTaKT 3 CYLUUMIbHUM
areHToM, KU TakoX Ha3nBaeTbCca Ge3nepepBHVMM CYLUIHHSAM, Niorenb B YCTAHOBLI MOKPMBAKTb CYLUUMbHUM areHToMm
abo nponyckaTb Yepe3 HbOro CYLUUIBbHWUIA areHT 40 AOCSATHEHHS 6axaHoro CTyneHs BUCYLLYBaHHS.

OcobnunBo xopoli pe3ynbTaT B 3B'A3Ky 3 LMM OTPUMaHi, KON BUAANEHHS PO3YMHHWMKA 3AIACHIOTL NPU TUCKY
noHag 50 6ap (5 MIa), 3okpema, Ginblwe 60 6ap (6 MIMa), nepeaxHo Ginbwe 80 6ap (8 MIMa), nepesaxHo noHag 100
6ap (10 MMa). Y pisHin mipi moxe 6yt nepeabayeHo, Lo BUAANEHHST PO3YMHHUKA BUKOHYIOTb NPW TUCKY B Aiana3oHi Bif
50 po 180 Gap (5-18 MIMa), 3okpema, Big 80 go 175 Gap (8-17,5 Mra), nepesaxHo Big 100 go 170 6ap (10-17 MMa),
nepesaxHo Big 110 go 165 6ap (11-16,5 Mra), ocobnuneo nepesaxHo Big 120 go 160 6ap (12-16 Mla).

LLlo Tenep crocyeTbcs TemnepaTtyp, Npy SKUX 3A4INCHIOITL BUAANEHHSA PO3YMHHMKA, TO BUSIBUNOCH CNPUATIIMBUM,
KON MOro BUKOHYOTb NpU NiABULLEHMX TEMNEpaTypax.

3BMYalriHO BMAANEHHS PO34YMHHUKA 34JMCHIOTE Npy TeMnepaTypax Buwe 50 °C, 3okpema, Buule 55 °C, nepeBaxHo
BuLle 60 °C.

Y 3B'A3KYy 3 UMM OAHAKOBO MOXe OyTu nepeabaveHo, Lo BUAANEHHS PO3YMHHKKA 34INCHIOTL NpU TemnepaTtypax B
aianasoHi Big 50 go 160 °C, 3okpema, Big 70 go 160 °C, nepeBaxHo Big 90 go 150 °C, nepesaxHo Big 100 go 140 °C,
ocobnumeo nepesaxHo Big 110 go 130 °C.

BupganeHHAM poO3uMHHMKa Mpu BULLE3ragaHoOMy TWUCKY i TemnepaTtypax, 30Kpema, B pesynbTaTi HaaKpPUTUYHOrO
cywiHHa 3a gonomorotd CO2, moxe Oyt 0COGNUMBO LUBMAKO OTPUMAHWI aeporenb. AK NpaBwuro, B paMkax AaHoro
BuUHaxo4y nepenbayeHo, Wo po3yYnHHKK BUAANsoTh 3 niorento B Mexax Yacy Big 10 go 50 xBunuH, nepeBaxHo Big 20 oo
30 XBUMKWH.

MpeameTom AaHOro BUHaxody nepeBaXxHO € Crocid oTpMMaHHSA aeporento, K paHille onucaHoro, NpU4omy

(a) B mepwin cragji cnocoby LoOHaNMeHLIe OBa MPEKYPCOPHI 30Mi, NEPeBaXHO OBa MPEKYPCOPHI 30Mi, 3MillyTb
OAVIH 3 OOHMM, NPUYOMY MEPLLMIA NPEKYPCOPHUIA 30S1b MAE KUCINOTHE 3Ha4YeHHs pH abo OCHOBHe 3HadeHHs pH, i gpyruin
NPEKYPCOPHWUIA 305Tb Mae BiAMIHHE Bifl NepLLOro NPEeKypCOPHOro 30110 3HaYeHHs pH, i

(b) B HacTynHin nicna nepwoi ctagii (a) cnoco®y Apyroi TEXHOMOrYHOI cTadil 3miwaHi Mk coboto, 3okpema,
6e3nocepenHbO MICNs 3MIlLEHHs,, BBOASATb B PEaAKTOPHY YCTaHOBKY, NepeBakHO B DOpPMi Kpanenb, NepeBakHO Mo
Kpannsix, n(pu4omMy oTpUMYyoTb fiorens B hOpMi YaCTUHOK,

(c) B nopanbLwin nicns gpyroi ctagii (b) cnocoby TpeTboi TeXHONOriYHOI CTadii 3A4INCHIoITE 3aMiHy po34YnHHKKa i/abo
rigpodpobisadito niorento, i

(d) B noganbwwin nicns TpeTboi cTagii () cnocoby 4eTBepTOi TEXHOMOriYHOI cTagii niorenb NepeTBOPKTL Ha
aeporenb 3a JOMOMOroK BuaaneHHs po3ynHHnka abo aucnepraropa.

Ha uert ocobnvBumi i nepeBaXkHU BapiaHT 34iMCHEHHS JAaHOro BUHaxXo4y MOXyTb OyTv nowmpeHi 6e3 oOMexeHHs BCi
BKa3aHi BYLLE O3HAKM i BapiaHTN BUKOHaHHS Cnocoby, 30Kpema, Takox nepesaru i 0cobnmeocTi.

LLlo Tenep cToCcyeTbCA ONMCAHOrO paHille cnocoby, To crnocid, sikui BiANOBIgAE BUHAX0AY, 3BU4ANHO BUKOHYHOTL Npw
CYKYTMHI TPMBANOCTi TEXHOMOTYHNX cTaAiv Bif (a) oo (d) 3 BukoHaHHAM cTagii (c) cnocoby npoTarom nepioay yacy Big 1
0o 2 roguH, nepesaxHo Big 1 4o 1,5 rognH.

Mpu ubomy cnocib, skvi BianoBigae BuHaxody, Moxe OyTM BuMKOHaHWMW abo sk cWMHTe3, BignoBigHO, cnocib 3
npukanysaHHsM, To6TO, B ogHoMy aBToknasi. OgHak B piBHIi Mipi TakoX MOXIMBO, LLIO OKPeMi cTafii 3AiCHIOTL B
GaraTbox NOCMIAOBHO 3'€QHaHNX yCTaHOBKaX, 30KpeEMa, aBTOKMaBax. 3okpema, crnocib, skuii Bignoeigae BUHaxony, Moxe
OyTV BWMKOHaHWI, MOYMHAKYM 3 BBEOEHHSA 3MilIaHMX NPEKYPCOPHWMX 30MiB B pPEaKTOPHY YCTaAHOBKY 3i CrneuianbHO
aTmocdpepoto, 3okpema, 3 COz-aTmocdepoto, i, HeobOB'sI3k0BO, Mpu NigBULLIEHOMY Tucky. OfHaK nepeBaXkHO, KOmu
LOHaMeHLwe hopMyBaHHS NiOrento BUKOHYIOTb NPK TiNlbKN HE3HAYHOMY TUCKY, MEPEBaXKHO Npu aTMoCcepHOMY TUCKY.

BucyllyBaHHs 4aCTMHOK NEPEeBaXXHO 3AINCHIOWTbL B HagkpuTuyHomy CO2. TpuBanicTb CyLWIiHHA OTPUMaHMX



chepnyHUX YacTMHOK rento 3 po3mMipom Big 0,5 4o 5 mm Moxe ByTn ckopodeHe crnocobom, siKMIA BigMNoBigae BUHAxoay,
npwu rigpodobisauii niorento Ao npoTsikHocTi Big 10 o 60 XBUNUH.

3okpema, npy noAadi CTUCHEHOTO AiOKCUAY BYIMEL SK CYLUIMIbHOTO areHta Moxe OyTu BMKOpUCTaHUIA ra3oBui
noTik Ans uinecnpsmoBaHoi 06e3nepepBHOi CyLUiHHA opraHorento, i UMM 3abe3nedvyloTb OAHOCTaAiiHE CTBOPEHHS
YacTMHOK aeporento, TOBTO, B OAHIN peaKLUiiHii MOCYauHI, BiANOBIOHO, peakTopi.

3aBasku kynenopaibHin dopmi YacTMHOK i TUNOBOMY AiameTpy YacTUHOK MiX 0,5 i 5 MM HagKpUTUYHE CYLUIHHSA MOXe
OyTn 3gincHeHe npoTaroM nepiogy Yacy ax go 30 xsunuH npu Trcky 120 6ap (12 MIMa) i temnepatypi Bia 60 go 120 °C.

Y enuHin oirypi KpecneHHs nokasaHui BUrNSA4 B PO3pi3i YCTAHOBKM, fIka BiAMoBigae BUHaxody, ONs1 BUKOHAHHSA
cnocoby, skuiA BignoBiaae BMHaxoay.

JopatkoBMM npegMeToM OaHOro BUHAxody 3rigHO 3 OPYrMM acnekToMm AaHOro BUHAXoA4y € aeporenb, 30Kpema,
OTPMMaHWi BULLEONNCAHNM CnocoboM, NpUYOMy aeporenb NPUCYTHIN B DOPMi YaCTMHOK, 30Kpema, No CyTi 3 Kpyrnum
nonepevyHnUM nepepisom.

Ak Bxe Oyno npeacrtaBneHo paHille, aeporeni, siki BignosigalTb BUMHAxXoZdy, BiApi3HSAOTbLCH, 30KpeMa, Kpyrivm
nornepeYHUM nepepizoM, 3aBAAKM YOMy, MO-Meplle, iCTOTHO MiABULLYETLCS 3A4aTHICTb BUTPMMYBATU MeXaHiuHe
HaBaHTaXeHHs, i, NO-Apyre, 30aTHICTb CTBOPIOBATU LLiMbHI KyNbOBi YNaKoOBKW.

3BMYariHo B pamkax AaHoro BuHaxody nepeabadveHo, Lo YacTUHKM aeporernto € cchepnyHummn abo LUmniHapUYHUMMU.

3aBasku cBoi hopmi, aeporeni, ski BignosigalTb BuMHaxody, 3abesnedvyoTb nepesary npu nepepobui. Tak,
cdepuryHi aeporeni ABHO Kpalie MOXyTb OyTu OOoMillaHi B MOPOLUKOBI CyMilli. 3aBAsKM CBOIN MONIMNWEHiA TeKy4ocTi,
aeporeni, nepeBaxHO cdepuyHi, SKi BignosigawTb BMHaxody, 3abesneuvyoTb BWLLY MILHICTE NpUM  OOHOBICHOMY
nNpuKnagaHH TUCKY, | NiABULWEHY LWiNbHICTb YNAKOBKM, MOPIBHSAHO 3 TpagauuiiHUMW aeporefneBuMn NopoLLKamMu, SKi
OCHOBaHi Ha 6e3dopMHUX abo KyBiYHMX YacTUHKaX, NEPEBaXKHO B MOPOLLKOBMX 3acurkax abo MOpOLUKOBUX CyMillax,
Taknx sK TENMOI30NALINHI LITYKaTYpPKW.

LLlo Tenep cTtocyeTbCa poO3MipiB YaCTUHOK aeporenis, TO, NPUPOAHO, BOHN MOXYTb BapiloBaTV B LUMPOKUX MeXax.
OpHak BMABMNOCS CNPUSTIIMBMAM, KONW aeporenb Mae YacTuHKM 3 po3Mipamu B gianasoHi Big 0,1 go 10 mm, 3okpema, Big,
0,2 oo 8 mm, nepeaxHo Big 0,3 4o 7 MM, nepeBaxHo Big 0,5 4o 5 Mm. [Ina BU3HAYEHHS1 PO3MIpIB YaCTUHOK NpUAaTHUN,
30KpeMa, aHani3 YaCTMHOK CnocoboM MPOCitOBaHHS, @ TAKOX AN MEHLUMX YAaCTUHOK B Aiana3oHi MeHLle 1 MM npuaaTHum
aHani3 3 BUKOPUCTaHHAM ONTUYHOI MiKpOCKOMii.

Y piBHin Mipi, B pamKkax [faHoro BuHaxody Moxe Oyt nepegbayeHo, O YaCTMHKM aeporenio  MakTb
MOHOAMCMNEPCHNIA PO3MOAIN YaCTUHOK MO BESTUYMHI.

OpHak B pamKax O0aHOro BUHaxody TaKoX MOXIMBO, LLO YACTMHKM aeporernio MarTb NomigucnepcHUin posnogin
YacTMHOK MO BenuuuHi. Po3nodin 4acTMHOK MO BEnUYMHI, 30Kpema, Moxe OyTu LinecnpsiMoBaHO BigperynboBaHWN
Bapiaujieto yMOB yNpuCKyBaHHSA abo npukanyBaHHsS B peakTop.

BigHOCHO 4acTvHOK aeporenio, SKi BiAMOBiAAOTb BUMHaxody, MoBa WAe MpO BMCOKOMOPWUCTY TBEPOY PEYOBUHY.
3BuyaniHo aeporene Mae nopuctictb NoHaa 90 %, 3okpema, Ginbie 91 %, nepeBaxxHo noHag 93 %.

Y piBHin Mipi Mmoxxe 6yt nepenbaveHo, Wo aeporenb Mae nopucticTb Big 90 go 96 %, 3okpema, Big 91 po 95 %,
nepesaxHo Big 93 no 94 %. MopucTicTe aeporento, sKMA Bignosigae BWHaxody, MpU LbOMY BU3HA4YalTb METOLOM
PTYTHOI NOpOMeETPil.

Kpim Toro, aeporeni, siki BignoBigaTe BMHAxo4y, MaloTb BUCOKI BHYTPILLUHI NMoL NoBepxHi. Tak, Moxe 6yTu
nepenbayeHo, WO aeporenb Mae NUTOMYy nnowy noBepxHi no BET woHaiimeHwe 500 wm?/r, 3okpema, 600 m2/r,
nepesaxHo 650 m?/r, nepesaxkHo 700 M2/, ocobnmeo nepesaxHo 800 mM2/m.

OpHakoBo Moxe OyTu nepeanbadyeHo, WO aeporenb Mae NUToMy nnowy nosepxHi no BET B gianasoHi Big 500 go
1000 m?/r, 3okpema, Big 600 oo 1050 m?/r, nepesaxHo Big 650 go 1000 m?/r, nepesaskHo Bia 700 oo 950 m?/r, ocobnmneo
nepesaxHo Big 800 oo 900 m2/mM. [ns BU3HAYEHHs, BIiOMNOBIOHO, PO3PaxyHKY MUTOMY MroLly noeepxHi no BET 6Gyna
pocnigxeHa agcopbuisi a3oTy YacTMHKaMK aeporento, i BiaNoBiAHI pe3ynbTaT BUKOpUCTaHi Ansa po3paxyHkis no BET.

LLlo Tenep cTtocyeTbCa TEMNONPOBIAHOCTI aeporento, To BOHa MOXe BapitoBaTh B LUMPOKUX Mexax. OgHak 3Bu4anHo
aeporenb B pamMkax AaHOro BMHAXO4y Mae AyXe HU3bKy TennonpoigHicTb. OcobnmBo xopoli pesynbTatv OTpUMaHi,
KOnu aeporenb Mae TennonposigHicTb He Buwe 0,025 BT/MK, 3okpema, He Buue 0,022 B1/MK, nepeBaxHo 0,020 BT/mK,
nepesaxHo 0,019 Bt/mK.

3BUyaniHO aeporenb Mae TeMnonpoBiaHiCTe B AianasoHi Big 0,012 go 0,025 B1/mK, 3okpema, Big 0,013 go 0,022
B1/mK, nepeaxHo Big 0,014 go 0,020 Bt/mK, nepesaxHo Big 0,015 go 0,019 B1/mK.

Kpim Toro, B paMkax JaHoro BuHaxogy Moxe 6yTu nepeabaveHo, LWo aeporenb Mae ryctuHy B gianasodi Big 0,01 go
0,60 r/cm®, 3okpema, Big 0,11 go 0,55 r/cm®, nepesaHo Bia 0,12 go 0,50 r/cm®, nepesasHo Bia 0,13 go 0,50 r/cmi. [ns
BM3HAYEHHS TENMOnpoBIAHOCTI NepeBaXHO 3acTOCOBYIOTL Npunag dipmmn "C3 Prozess und Analysetechnik-GmbH" tuny
rapsiyoro avcka 3 yytnueictio go 0,005 Bt/m-K.

Ons popatkoBux nogpobuupb BiQHOCHO aeporento, sikuiA BignoBiAae BMHAxody, MOXHA NMoOcnaTUCst Ha BULLe3ragaHi
BapiaHTX BMKOHAHHA cnocoby, Skui BiANOBIigae BUHAxoAy, SKi BiAMOBIAHO OIACHI BiOHOCHO aeporernto, SkMi BignoBigae
BUHaxXoAy.

3HOBY X, 4OOATKOBMM NMPeaMeTOM [AHOro BUMHAxXo4y 3riAHO 3 TPeTiM acnekToM JAHOro BMHAaxody € 3aCTOCYBaHHS
OMUCAHOro BULLE aeporento Ang uinew isonsuii, 3okpemMa, Ans 3ByKoi3oNnAUisa, enekTpuyHoi isonauii abo Tennoisonsauii,
30KpeMa, TeNsoBoi i3onsuii.

Ons popatkoBux nogpobuub BiAHOCHO BIAMOBIOHOrO BMHAxXO4y 3acTOCYBaHHSA MOXHa MOCMNaTUCst Ha BapiaHTU
BMKOHAHHA J0AAaTKOBMX acnekTiB BUHaxoay, sKi BianoBigHO AiNCHi BIGHOCHO BiANOBIAHOro BMHaXo4y 3aCTOCYBaHHS.

3HOBY 3, [OOaTKOBMM NpegMeToM [aHOoro BWHaxody 3riAHO 3 4YEeTBEpPTUM acnekToM [aHOoro BUHaxody €
3acTOCyBaHHSl aeporenio, sk AOCi onMcaHoro, Ans uinen isonsuii, 3okpema, sik Tennoisonsuiiiux martepianu abo B
iXHBOMY cKragi.

Y 3B'A3Ky 3 UMM Moxe OyTu nepenbayeHo, Wo aeporenib 3aCTOCOBYHOTh Y BiNbHilA 3acunuji, B MOPOLLKOBIN cyMilli abo
B i30nsUiHOMY KOMNayHAi, HaNpyKnaz, B TensoisonisauiiHin WTykaTypLi.

[Ona popaTkoBMX NogpoOuub BIAHOCHO BiAMOBIQHOIO BMHAxXo4y 3aCTOCYBaHHS MOXHA MOCNATUCHA Ha BULLEOMUCAHI



BapiaHTU BMKOHAHHSA 0OOATKOBMX acnekTiB BMHaxody, SKi BiONOBiAHO AINCHI BiQHOCHO 3aCTOCyBaHHS, siKi BignoBigaloTb
BUHaxoay.

3HOBY X, 0OAATKOBMM NPEAMETOM AaHOro BMHAxXoA4y - 3riAHO 3 M'ATMM acnekToM AaHOro BUMHaxody - € YCTaHOBKa
ONA OTpUMaHHA aeporenis, MPUYOMY YCTaHOBKa Mae

(a) woHanmeHLe oanH peakTop,

(b) woHaVMeHWwe oaWMH PO3MIlLEHNA Ha peakTopi BMYCKHWIA OTBIp, 30Kpema, COnno, ANs BBEOEHHSA MNIMHHMX
cepefoByLL, 30Kpema, piauH, B peakTop,

(c) WwoHavMeHWwe ABa, 30KpeMa, 4Yepes 3MillyBanbHUA NPUCTPIN, 3'€dHaHWX 3 BMNYCKHUM OTBOPOM MiABIAHWUX
Tpybonposoaw, i

(d) woHanmeHLe OAWH PO3MILLEHNA HA peakTopi BUMYCKHUI OTBIp, 30KpeMa, N3, ANA BuaaneHHsa piguH abo
TBEPANX PEYOBUH 3 peakTopa.

3okpema, B paMKax faHoro BuHaxogy moxe 6yt nepeabadyeHo, Lo LWoHaMeHLLe Yepes [iBa, 30KpeMa, Yepes oauH
3MillyBanbHUM MPUCTPIN, Hanpuknag, B ¢OpMi 3MmiwyBanbHOro KaHany, 3i 3'egHaHMMKW 3 BMYCKHUM OTBOPOM
LLlOHaNMeHLWe ABOMa BMYCKHMMW KaHanamu Ang nogadi peyoBuH, A03YI0Tb LWOHaWMeHLle aABa MpeKypCopHi 3ofi,
nepeBaxHO ABa NPEKyPCOPHi 30Mi, Ans YTBOPEHHS fiorento, 3okpema, croyatky B KOXHOMY BUMaOKy OKPeMO OOUH Bif
O[HOro, @ TakoX B 3MillyBanbHOMY MPUCTPOI 3MilLYIOTb X OAMH 3 OAHWM, i BesnocepedHbO NiCNs LbOro, 30Kpema,
3MiLLaHi, NpeKypCcopHi 30Ni BBOAATb B peakTop, 30Kkpema, BNOpPCKytoTb abo npukanyoTb.

PeakTop nepeBaxHO Ma€ He nuwie OauH, a 6araTto BNyCKHWX OTBOPIB AN BBEAEHHS NIMHHUX CepenoBuLL, 30Kpema,
piavH, a came, WOHaNMeHLLe ofHe CONMo Ans BBEAEHHS, 30Kkpema, 3MillaHuX, MPeKypCopHUX 30MiB B peakTop, a TakoX
LLIOHaMeHLLEe OdHEe COMNMo AN BBEAEHHS AOAATKOBUX PO3YMHHUKIB, 30KpeMa, B PiauHHIN i/abo razonogibHin gopmi.

BunyckHuin OTBip peakTopa NepeBakHO BUKOHaHWI B ¢hopMmi wwinto3y, wob Oyno MOXMUMBUM LUBUAKE BUOANIEHHS
niorento abo aeporento 3 peaktopa, abo Takox o6 3abesnedyBaTy GaraTopa3oBy 3amiHy PO3YMHHMKA 32 4OMOMOrOH
3aMoOBHEHHS | NoAanbLIOro BUNYyCKaHHSA 3a0pyaAHEHOro po3vMHHMKA 3 peakTopa.

Kpim TOro, nepeBaxHo Takox nepegbayeHo, WO B peakTopi Moxe OyTuM CTBOPEHMI TUCK, 30Kpema, 3 TUCKOM B
pianasoHi Big 1 go 40 6ap (0,1-4 Mra), nepesaxHo Big 1 go 30 6ap (0,1-3 MMa), nepesaxHo Big 1 go 20 6ap (0,1-2
MMa).

3rigHO 3 OOHUM nNepeBaXXHUM BapiaHTOM 34iNCHEHHS AaHOro BMHaxody, nepenbadveHo, WO YyCTaHoBKa Mae
LLIOHaMEeHLLIEe OaWMH PO3MILLEHNA HA peakTopi BMYCKHUIA i/abo BUMYCKHMI OTBIp AN BBEAEHHS rasiB B peakTtop i/abo
BUBEAEHHS 3 peakTopa.

Tuck B peakTopi MepeBaXHO PErymniolTb KifbKOCTMU PEYOBMHK, 30KpPEMA, B ras3oBiii ¢asi i/abo B HaaKpUTUYHIN
dasi, i/abo Temnepatypoto. PerynioBaHHA TUCKY, Hanpuknag, Moxe OyTu BMKOHaHE TaKMM YMHOM, LUO ra3 BBOAATb B
peakTop abo B1aansitoTb 3 HbOrO.

Kpim TOro, B pamkax AaHOro BUHaxo4y 3BMYaMHO nepefdadeHo, L0 YCTAHOBKA Mae MPUCTPIN AN peryroBaHHSA
TemnepaTtypu. 3a OOMOMOrOK PEryroBaHHA TEMMepaTypyu TakoX MOXHa LinecnpsMOBaHO BMMvMBaTM Ha NpoLecu B
peakTopi i TUM camMnM KepyBaTW YCTAHOBKOK 3aranom. [py upoMy, 30Kpema, MOXITMBO, L0 PeakTop HarpiBalTb abo
OXOMNOOXYIOTb.

Kpim Toro, nepeBaxxHo nepegbayeHo, Lo yCTaHOBKa Ma€e LLOHaWMEHLLE OAMH NPUCTPIN, 30Kpema, LoHanMeHLLe ABa
NpuUCTPOi, ANA BMMIpIOBaHHA 3HaveHHs pH. [lMpucTpii ansa BuMiptoBaHHA 3HadeHHs pH npu ubomy Moxe OyTu
PO3MILLEHMI HA BMYCKHUX KaHanax Ansi BBEAEHHS pPeyoBWH, 3MillyBarnibHOMY NpUCTpOi i/abo Ha peakTopi. Mpu ubomy
BUSIBMITOCA OCOGNUBO CNPUATIMBMM, KOMNW MPUCTPIN ANS BUMIPOBAHHSA 3HAa4YeHHst pH po3MilLytoTb Ha BMYCKHUX KaHanax
ONS BBEOEHHS pe4YOBUH i/abo B 3millyBanbHOMY npucTpoi. Kpim Toro, 3okpema, BUSBUNOCS CNPUATIIMBUM, KON NPUCTPIN
AN BUMIPIOBAHHS 3HAYeHHS pH po3milllyoTh Tak, Lo BUMIPKOOTL 3Ha4YeHHA pH npekypcopHux 301iB okpemMo i/abo nicna
3MILLEHHST MPEeKypCOpHMX 30riB, 30kpema, OesnepepBHO, NPUMYOMY [03yBaHHA MNEpPeBaXHO NPEKypCOPHMX 30MiB
BUKOHYIOTb 3amnexHOo Bif BMMIpsSHUX 3HaveHb pH, i/abo no JocsrHeHHi nonepeaHbO 3a4aHoro LinboBOro 3HaveHHs pH,
nepeBaxHoO AN 3MillaHWX OAWH 3 OA4HUM NPEKYPCOPHUX 3051iB.

Kpim Toro, B 3B'A3Ky 3 UMM MepeBaxHO nepenbadeHo, WO YCTaHOBKA Mae€ LOHaAWMeHLIe ofHe, 30Kpema, OBa,
NpUCTPOI Ans A03yBaHHSA MPeKypCcopHUX 3oMiB. BigHOCHO MpuCTpoiB Ans AO3YBaHHA MPEKYpCOPHUX 30MiB NepeBaXHO
MOBa 1ige npo Hacocu. [pu UuboMy, 30Kpema, BUSBUIIOCS CNPUSITIIMBAM, KONU MPUCTPOI ANS [O3YBaHHS NPEKYPCOPHUX
30MiB MOXYTb ByTV KEpOBaHMMU 3aneXHO Bif 3Ha4YeHHs pH NpeKypcopHUX 301iB, 30KpeMa, 3MilLlaHUX OAMH 3 OOHUM.

[Ons uboro ycrtaHoBka 3BUYAMHO Ma€ KepyBasibHWWA, BIAMOBIAHO, perynoBanbHUA MPUCTPIN, 30Kpema, Ans
KepyBaHHs, BiaNOBIQHO, PerynoBaHHA TUCKY, 3HadYeHHst pH i/abo TemnepaTyp B peakTopi, i/abo y BNyCckHMX kaHanax ans
BBELEHHSI PEYOBWH, BiAMNOBIAHO, B 3MiLLyBarbHOMY KaHani.

YcTtaHoBKa, sika BiAnoBigae BMHaxody, Moxe MaTu abo oauH peakTop, abo, ogHak, Takox GaraTo, 3okpema, siKi
naoyTe OOWH 3a OOHWMM i/abo 3'egHaHi OOMH 3 OHUM PeakTopw, Tak, L0 OKPeMi TEXHOMOriYHi cTagii cnocoby, skun
BignoBigae BMHaxody, B KOXHOMY BMMAOKy BMKOHYIOTb B OKpPeMMX peakTopax. Lium wnsxom moxe OyTu 3gilicHeHe
6e3nepepBHe hOpMyBaHHS aeporento.

Ona gopaTkoBMX NoapoOuub BiQHOCHO YCTAHOBKW, SIka BiAMOBiAA€ BUHAXOAY, MOXHA MOCNATUCS Ha BULLEOMUCAHI
BapiaHTU 34IMCHEHHA O04AaTKOBUX acnekTiB BMHaxody, SKi BiAMNOBIAHO AINCHI BiQHOCHO YCTaHOBKW, fKa Bignosigae
BUHaxXoAy.

Ona gopaTkoBMX NoapoOuub BIQHOCHO YCTAHOBKW, SIka BiAMOBiAA€ BUHAXOAY, MOXHA MOCNATUCS Ha BULLEOMUCAHI
BapiaHTW 3[4IMCHEHHS [0OAaTKOBMX acnekTiB BuMHaxody, SKi BiAnoBiAHO AiNCHI BiAHOCHO YCTaHOBKM, sika Bignosigae
BUHaxoay.

HapewTi, 3HOBY X JoAaTKOBMM MpeaMeTOM AaHOro BMHaxody - 3rigHO 3 LOCTMM acrnekToM AaHOro BuMHaxody - €
Cnoci6 OTpMMaHHS Niorento No 30rb-renb-TEXHONONT, NPUYOMY AN OTPUMAHHS fiorento 3MillyloTb LLOHaMeHLLe ABa
NPEeKypCOpHi 301i, NepeBaXxHO ABa NPEeKypPCOpPHi 3011i, MPUYOMY NepLUMIA NMPEKYPCOPHUI 3051b MA€E KUCINOTHE 3Ha4YeHHa pH
abo oCHOBHe 3HadeHHs pH, i Apyrnii NpeKkypCcopHUin 30b Mae BigMiHHE Bid MepLUIOro NPeKypCOPHOro 305110 3HayYeHHs pH.

3aCcTOCOBHO OO0 OTpUMaHHA niorento, AiNCHI BCi nepeBarn, 0COOMMBOCTI i BapiaHTV BUKOHAHHS, SKi paHiwe 6ynu
BiNOBIAHO BKa3aHi B pamkax Crnocody OTpUMaHHSA aeporesto BigHOCHO Niorento.



Ons popatkoBux nogpobuupb BigHOCHO cnocoly, SIKMI BiANOBiAae BUHAxXoAdy, OTPUMAaHHS Miorento MoXxHa nocnartucst
Ha BULLEeonucaHi BapiaHTV 34iMCHEHHS] AO4ATKOBMX acnekTiB BMHAxoady, Sk Bi4noOBigHO AiCHI BiAHOCHO cnocoby, sikuii
BiANoBigae BMHaxoady, OTPUMaHHS fioresto.

MpeaomeT gaHoro BMHaxody Aani po3'sicCHEHUA HeoOMeXyBanbHUM YMHOM i SIK Mpuknag 3a LOMOMOrOK €AMHOrO
306pakeHHs B Qirypi, a TakoX NpuKNaaoM 34iNCHEHHST 3pa3KoBMM | HEOOMEXYBanbHUM YMHOM.

Y ®irypi nokasaHui Burnsg B po3pisi yctaHoBkM 1, dka Bignoeigae BuHaxody, ONA BUMKOHAHHSA crnocoly, Akui
Bignosigae BuHaxody. YcTaHoBka 1 mae oaouH peaktop 2, B SKOMY BiAbyBaeTbCsH YTBOPEHHS niorento, BiAMOBIOHO,
aeporento.

[nsa BMKOHaHHA cnocoBy, Skui BiANOBIAAE BUHAX0AY, NepeBaXHO 3MiLLYOTb OAMH 3 OOHUM ABa NPeKypCopHi 30Mi 3 i
4, Npu4omy nepLni NPeKypcopHU 30fb Mae KUCMOTHE 3HayeHHss pH abo ocHoBHe 3HauveHHA pH, i gpyrun
NPeKypCoOpHUI 30Mb Mae€ BiAMIHHE Bif MEepLIOro NPeKypCcoOpHOro 3oMi0 3HaveHHs pH. 3okpema, B 3B'A3Ky 3 LUM
nepeBaxHo, KONN OAWH 3 ABOX NPEKYpCOopHUX 3oniB 3 i 4, 30kpema, nepLinii NPeKypcopHUiA 30fb 3, Ma€E KUCIOTHE
3Ha4veHHs pH, i iHWKWA NpeKkypCcopHMI 301b, 30KpemMa, APYruin NPeKypcopHUn 30Mb 4, Mae OCHOBHe 3HadeHHA pH. Kpim
TOro, 30Kpema, BiAnoBigHO LbOMY nepenbdadeHo, WO NPeKypcopHi 3oni 3 i 4 cdopmoBaHi OKpeMo OOWH Bid OAHOrO.
BigHOCHO mepeBaXHO 3aCTOCOBYBaHMUX 3rifHO 3 BMHAXO4OM MPEKypcopiB MOBa, 30Kpema, e, 30KpemMa, LoHanMeHLLe
YaCTKOBO, NPO BOAHWUI PO34MH KPEMHIEBOI KUCMOTU, KN3€ernb30rb abo cMnaHoBuMM rigponisart.

Y pamkax nepeBaHOro BapiaHTy 30OIACHEHHsT [aHOro BMHAxXoA4y BiApPErynbOBaHWA Ha KUCMOTHE 3HAYeHHsI
nNpeKkypcopHUin 3o1b 3 Mae npu LboMy 3HadveHHs pH B gianasoHi pH Big 0 Ao 6, 3okpema, pH Big 1 go 4, nepesaxHo pH
BiA 1,5 po 2,5, Toai sk BigperynboBaHUn Ha OCHOBHE 3HaYeHHs1 NPEKYPCOPHUA 30Mb 4 Mae 3HayYeHHs pH B gianasoHi pH
Big 7 po 13, 3okpema, pH Big 8 0o 12, nepesaxHo pH Big 9 go 11.

MpekypcopHi 3oni 3 i 4 6e3nepepBHO 3MiLLYIOTLCA OAMH 3 OOQHWM 32 OOMOMOrol MoAaBarbHOI CUCTEMU, 30KpeEMa,
OBOX nigBigHMx Tpybonposogie 5. lMpw ubomy nigBigHi TpybonpoBoan 5 MOXyTb perynioBaTvcs, BignoBigHO,
BioKpMBaTUCA 3a OOMOMOrow BeHTUniB 6. Kpim TOro, 3a [onomorow npuctpol 7 Ans [03yBaHHs, 30Kpema, 3a
[OMOMOro HacocCiB, perynioTbes, BIAMNOBIAHO, AO3YOTLCA Nodada, BignoBigHO, KiNbKICTb NPeKypcopHuX 3onis 3 i 4, Aki
3MiLYOTLCS OAWH 3 OAHWUM AN (DOPMYBaHHS, BiANOBIAHO, yTBOPEHHS niorenio.

Mpn ubOMy B pamkax A0OATKOBOrO MEPEBaXKHOro BapiaHTy 3A4iNCHEHHS OaHOro BUHaxody A03yBaHHA noAaui
npeKkypcopiB BiAOyBaeTbLCA 3anexHo Bif 3Ha4YeHHs pH, 3okpema, 3amiaHunx, npekypcopHux 3onis 3 i 4. [Npu upomy 3rigHO
3 BMHaxo4oOM BUSBUMOCH CNPUATIAUBUM, KOMW 3MillaHi OAMH 3 OOHUM MpeKypcopHi 3omi 3 i 4 mMalTb 3HayeHHs pH B
pianasoHi pH Big 4,5 0o 9,5, 3okpema, Big pH 5 go pH 9, nepeBaxHo pH Big 5,3 go 8,5. Ocobnueo xopoLui pesynbTaTy,
30Kpema, 0CobNMBO TOYHE PEryroBaHHSA, a TakoX y3ro4)KeHHst POpMyBaHHS niorento, MoXyTb OyTW JOCArHYTIi B paMKax
[aHoro BMHaxoAy, Konu 3MmillaHi oAMH 3 OOHUM NPeKypCcopHi 3ori 3 i 4 matoTb cnabKkoKkMcnoTHe 3HaveHHs pH, 3okpema, B
gianasoHi pH Big 4,5 0o 6,8, nepesaxHo pH Big 5 0o 6,5, abo cnabkoocHoBHe 3HayeHHA pH, 3okpema, B AianasoHi pH
Big 7,5 oo 9,5, nepesaxHo pH Big 7,8 0o 9. MNpu uboMy ans cnocoby, SAKMIA BigNOBiAae BMHAxody, 30Kpema, BiAHOCHO
CTBOPEHMX BNacTMBOCTEN OTPMMAHOrO B KiHLIEBOMY pe3ynbTaTi aeporento, HanbinbLu NepeBaxHO, KoMK 3MillaHi OAWH 3
OZHUM NPEKYPCOPHI 30ni 3 i 4 MatoTb CNabKkoKNCNOoTHE 3HayYeHHs pH y BuLLe3ragaHoMy AianasoHi.

3rifHO 3 BMHaxoOoM, YycTaHoBka 1 nepeBaXHO Mae 3MillyBanbHWiA nNpucTpii 8. B 300paxkeHHi Ha dirypi
3MillyBanbHUN NPUCTPIA, Hanpuknag, npeacTtaBneHni B OpMi 3MillyBanbHOro KaHamy, SKWi, 30Kpema, MICTUTb
ernemMeHT! 9 cTaTU4HOro 3milyBava. 3millyBanbHUA NPUCTPIA NEPEBaXXHO NEPexoauTb Yy BMYCKHWUIA OTBIp, Hanpuknag,
30Kkpema, B hopMi conna, BiAnoBigHO, Mae Moro. Y 3B'A3Ky 3 MM MOXIMBO, L0 3MillyBarbHUA NPUCTPIN siBnsie coboto
opCyHKy, TO6TO, WO NpeKypcopHi 3oni 3 i 4 amiwyroTbCa B hOpCyHLI Ge3nocepeaHbo Nepea HaAXOMKEHHSAM B peakTop
2. OgHak nepeBaxHO, KOMNW 3MilLaHi MPeKypcopHi 3omi 3 i 4 3anuwaroTbCa Ha BiAOMUI Yac B 3MillyBanbHOMY NPUCTPOI
TaK, wob 3abesneyyBaTv NOBHE 3MilLEHHSA NPEeKypcopHux 3onie 3 i 4, i npn HeobxigHOCTI iHiuiloBaTK baxkaHe nonepegHe
XerntoBaHHsA. KOHKpeTHi mapameTpu 3MillEHHs B 3MillyBanbHOMY NPUCTPOi 8 npu UbOMY, 30Kpema, 3anexaTb Big
reomeTpii 3miwyBanbHOro NpuUcTpoto 8, XiMiYHOro i isnyHOro ctaHy npekypcopHux 3onie 3 i 4, a Takox Big opmu i
BMNacTMBOCTEN YaCTUHOK aeporento, Wo opMyTbCS.

Kpim TOro, npu upomy nepeBaxHo Moxe OyTu nepenbadeHo, Lo niaBigHi Tpybonposoam 5 3'egHaHi Yepes TPiNHKK 3i
3MilWwyBanbHUM nNpucTpoemM 8. B 3MiwyBansHOMy nNpucTpoi 8 BigOyBa€eTbCst 3MILLEHHSI OKpeMO CCHOPMOBaHMX, @ TaKoX
OKpPEMO OOWH Bif OOHOro, 30kpema, Ge3nepepBHO, OO30BaHWX NMPEKYPCOPHUX 30MiB 3 i 4, MpuyoMy 3a AOMOMOrOH
BOYOBaHUX 3MilLlyBarnbHUX enemMeHTiB 9 Moxe ByTu AOCArHyTe ogHOpigHe i piBHOMIpHE 3MilleHHsl. beanocepeaHbo npu
noyaTky 3MmilLleHHs NpeKypcopHux 3oniB 3 i 4, 30kpema, ogHoYacHo, BiabyBaeTbCA reneyTBOPEHHS, a TakoX, NepeBaxHO
no Kpannsx, BBEAEHHS, NepeBaXHO YNPUCKyBaHHSA, NPeKypcopHux 3onie 3 i 4 yepes BryckHun oTteip 10, 30kpema, conno,
B peaktop 2. pu uboMmy, 3rigHO 3 reomeTpieto BnyckHoro otBopy 10, 3okpema, conna, 30Kpema, MOXIMBE TaKOoX
perynioBaHHs (oopMu, BiANOBIAHO, reoMeTpis YTBOPEHUX YaCTUHOK fliorerto.

Y3rogXeHHsIM y KOXHOMY pasi 0030BaHWX B 3MillyBanbHWA MNPUCTPIN 8 KinbkocTew npekypcopHux 3onis 3 i 4
3anexHo Bif, 30Kkpema nonepeaHbo BigperynboBaHOro, 3HayeHHs pH Ans 3miwaHux po3yvmHiB NPeKypcopis, Npy Npoxoai
yepes 3MillyBanbHUI NpuCTpii 8, a TakoX enemMeHTU 9 CTaTUYHOro 3MmillyBaya, iHILilOETbCA YTBOPEHHS niorento,
nepeBaXkHO B Mexax NPOMiXKKy yacy meHwe 60 cekyHa, 3okpema, meHwe 30 cekyHa, nepeBaxkHO meHwe 20 cekyHA, a
Takox Oinbwe 0,1 cekyHan, 3okpema, binbwe 0,5 cekyHau, nepeBaxHo OGinbwe 1 cekyHau. lMpu ubomMy oco6nmBo
iCTOTHO, IO Ha OCHOBI LINecnpAMOBaHOrO Y3romXeHHs 3HadeHHa pH, a TakoX PpiBHOMIPHOrO i perynLoBaHoro
O[HOPIAHOTO 3MiLLEHHSI PO34MHIB NpekypcopiB 3 i 4 B 3millyBanbHOMY NpUCTpoi 8, HaginHo | 6e3BiAMOBHO, MOXYTb ByTH
OTpUMaHi, 30Kpema, cdepuyHi, 4acTuHku 11 nioreno 3 OOHOMAHITHMM PO3MOAINOM MO PoO3Mipy, a TakoxX 3
LiinecnpsiMoBaHO peryrboBaHOK BEMUYMHOLD.

Y 3B'AI3Ky 3 UMM B pamKax [aHoro BUHaxody, KpiM TOro, nepeBaxHO nepenbayeHo, wo gopMyBaHHs niorento 11
34ifcHIoTb Npu TUCK MeHwe 40 6ap (4 MIa), 3okpema, meHwe 30 6ap (3 Mla), nepeBaxHo meHwe 20 6ap (2 Mra),
nepeBaXXHO Npu aTMocdepHoMy Tucky, TobTo, 6nuabko 1 G6ap (0,1 MMa), a Takox npu TemnepaTypax Buwe 50 °C,
30kpema, 60 °C, nepeBaxHo 70 °C, nepeaxHo 80 °C. Kpim Toro, BUSBMIIOCA CNPUATIIMBMM, KOS B peakTopi 2 CTBOpeHa
perynboBaHa ra3oBa atmocdepa, 3okpema, atmocdepa CO2, N2 abo aproHy (Ar), abo aTmocdepa 3 Cymilli uux rasis.

YTBOpeHi yacTuHkn 11 niorento 36uparTbCa Ha AHi peakTopa 2, nNpuvyoMy, OfHaK, 30Kpema, cdepuyHa dopma,



30KpeMma, 3anuwaeTbcsl He3MiHHOW. YacTuHku 11 niorento MoXyTb TyT Tenep abo BuBedeHi 3 peakTopa 2, abo 6ytn
nofaTtkoBo obpobneHumun B peakTopi. [licns yTBopeHHst niorento 11 nepeBakHO pobnsTb 3aMiHy PO3YMHHMKA 3
opgHo4vacHow rigpodobisauieto niorento 11 3a  OONOMOroK  BIAMOBIAHOMO OPraHiYHOrO PO3YMHHMKA, a TaKoX
rinpodobizyBanbHOro areHTa, 30Kkpema, CunaHyBarbHOro peareHTy.

Po3umHHMK i rigpodobidyBanbHMIn areHT BBOAATL B peakTop 2 Yyepes BnyckHi otBopu 12, BignosigHo, 13. Mpu upomy
nepeBaXkHO, KON OPraHiYHNN PO3YMHHUK Po3unHHUI B CO2, W06 3a6e3neynTy MOXNMBICTL CTBOPEHHSI HABKOSMMLLIHBOIO
cepefoBuLLa ANs HAOKPUTUYHOTO CyLwiHHA 3a gonomorot CO2. Yepes BnyckHi otBopu 12, BignosigHo, 13 Tum camunm
MOXyTb OyTW BBefEHi B peakTop, 30Kpema, Takox rasu, Hanpuknag, Taki sk COz, i npn HeobXigHOCTI TakoX 3HOBY
BuBedeHi. [licna npoBegeHOi 3aMiHW po3unHHUKa niorens 11 BUCYLYIOTb, 30Kpema, ANA LpbOro crnovaTtky BMBOASTb
PO3UYMHHMK Yepe3 BUMYCKHUA OTBip 14, i MOTiM 34INCHIOTb HAaOKpUTUYHE CYLiHHA 3a gonomorotd CO:2 Tak, wWo
OTPMMYIOTb aeporernsb.

BigHoCHO kepyBaHHS, BigMnoBigHO, perynioBaHHA yCTaHOBKM 1, sika BigMoBiAae BMHaxody, ANs BMKOHAHHS cnocoby,
KU BiMNOBIgAE BUHAxXo4y, HapeLuTi, MepeBaXHo, KONM ycTaHoBKa 1 Mae BUMiptoBanbHi NpUCTpol 15, 3okpema, npu4omy
BOHW NEPEBaXKHO NPU3HAYEHi ANA BUMIpIOBaHHSA TUCKY, TemnepaTtypu i/abo 3HayeHHs pH.

[ani npeameT gaHoro BUHaxo4y po3'ACHEHUI 3a 4ONOMOroK NPUKIaaiB 34iNCHEHHS HEOOMEeXYBarnbHUM YNHOM:

Mpuknagw 3aincHeHHA

OTpuMmyloTb cunika-aeporeni 3 KPEMHIEBUX KUCNOT SK NpeKypcopiB cnocobom, skui Bignosigae BuHaxoay, i OTpyUMaHi
YACTUHKN aeporento AOCNIMKYOTb HA NPeAMET iXHiX BNacTUBOCTEN:

1. OTpumaHHs aeporenis

OTpMMaHHS KUCIOTHUX NPEKYPCOPHMUX 3011iB:

Ons oTpumaHHS BigperynboBaHWX Ha KUCIOTHE 3HAYEHHsI MPEKYPCOPHUX 30I1iB OTPUMYIKOTb KPEMHIEBY KUCIOTY 3
HaTPIEBOr0 PO3YMHHOIO CKMa 3a [OMOMOroK iOHHOro OBMiHYy Ha MPOTOHW. BMICT TBEpAMX PEYOBWH PErynioTb Ha
BenuuuHy Big 5 o 10 Bar. %, nepeBaxHo Big 7 Ao 8 Bar. %.

OTpyMaHMM TakMM YMHOM KpeMmHieBa kucnoTa mae 3HadveHHs pH Big 1,8 go 2,4, nepesaxHo 2,0. [ina 36epiraHHs
KPEeMHIEBOI KMCNOTW BOHa Moxe ByTu cTabinisosaHa 3a gonomoroto HCI go 3HaueHHs pH Big 1 go 1,5.

OTprMaHHSA OCHOBHMX NPEKYPCOPHMX 30MiB:

[ns oTpuMaHHs OCHOBHUX NPEKYPCOPHMX 30r1iB CNOYaTKy, 3HOBY X, OTPUMYIOTb KPEMHIEBY KMCIOTY 3 HaTPi€eBOro
PO34YMHHOrO CKNna 3a AO0MOMOrot ioHHoro o6MiHy. BMIiCT TBepaMX peqyoBUH perynioloTb Ha BenuuuHy Big 5 o 10 Bar. %,
nepesaxHo Big 7 oo 8 sar. %.

3HayeHHs pH KpEMHIEBOIT KMCNOTN BCTAHOBIIOOTL 3a Kifbka XBUMNWH Nepes 3acTOCyBaHHAM LUNSAXOM AofaBaHHA NHs
(Caqg 25 %, 6nu3bko 4,5 /100 r po3unHy) Ha 3Ha4veHHs pH Big 9 go 11, nepeBaxHo Ha 10,5. MNpu UbOMY BuUpilIanNbHe
3HAYEHHs1 MaloTb OYXe LBMAKE OOOABAHHSA, @ TAKOX OYyXe LBMAKE OOMIiWYBaHHA BOAHOro po3unHy NHs, wo6 3anobirtu
6e3nocepegHbOMY XKEMBAHHIO.

[opaBaHHs amiaky ctaHoBUTb 7,0 Mn 25 %-Horo po3duHm amiaky Ha 100 r po34mHy KpEMHIEBOI KUCNoTu. TpuBanicTb
30epiraHHs Takoro po34MHy 3BMYAMHO CTAHOBUTbL JIULLIE KiflbKa FOAMH, NEPEBaXXHO MAaKCUMarnbHO 2 rOAMHMU.

Y anbTepHaTUBHOMY BapiaHTi, SK OCHOBHWW PO34MH MOXYTb OyTW BMKOpPUCTaHI KM3enb3omi, siki € B npoaaxy Ha
puHky. TyT, Hanpuknaga, npuaatHi Ludox SM i3 BmicTom TBepanx peyoBuH 30 Bar. % i 3HavyeHHAM pH 6nusbko 10, abo
LUDOX AS-40, sikuin Mae GinbLU HU3bKMI BMICT HaTpito, abo ixHi cymiLui.

CniBBiOHOLIEHHS KOMMOHEHTIB CyMiLLel NPeKypcopHMX 301iB ANns hOpMyBaHHS Niorerto:

Y HwkyeHaBepeHii Tabnuui nepepaxoBaHi CMiBBIQHOLIEHHA KOMMOHEHTIB CyMillen, Npu SKMX BuUlesragaHi
NpeKypCOpHi 30Mi B pamkax crnocoby, sikviii BianoBigae BUHaxoay, BUKOPUCTaHI AN yTBOPEHHSA Miorento.

Tabnuus 1
MacoBi 6anaHcy 3milllyBaHUX PO34YMHIB KpEMHIEBMX KUCIOT i BignoBigHi LboMy 3Ha4eHHs pH
YacTka OCHOBHOIo YacTka KMCHoTHOro B/S- NHs. Bar. % OTpumaHe 3Ha4YeHHs
po34mHy [r] pO34mHy [r] CcniBBIOHOWEHHA ’ ' pH
Po34umH kpemHieBoi Po34ynH kpemHieBoi
kucnotu, 7 Bar. %, pH kucnotu, 7 Bar. %, pH
11 Onn3bKO 2
3,50 50,0 0,070 0,39 5,75
3,75 50,0 0,075 0,41 6,11
4,00 50,0 0,080 0,45 6,55
Kuzenbsons LUDOX SM, PO wH erMHlefO'
7 Bar. %, pH 10,5 gmcnom, 7 Bar. %, pH
NN3bKO 2
10,0 50,0 0,20 6,15
Kuzenbsons LUDOX SM,| Po3umH kpemHieBoi
10 Bar. %, pH 9,1 Knucnotu, 7 Bar. %, pH 2
25,0 50,0 0,50 6,45

MpoBeneHHs popmyBaHHSA niorento i aeporento

OTpumaHi, 9k onNMcaHo BULLE, PO3YMHM KPEMHIEBMX KUCIOT 3MillyOTb Yy YCTAHOBLI, Ska BigMNoOBidae BUHaxoAay,
nepeBaXHO Yepe3 BMYCKHWI KaHan Ans ABOX PEYOBUH 3a AOMOMOrOK TPilHMKA i MoganbLIoro CTaTUYHOro 3MillyBava y
BUMMsiAI nogadvi no TpybonpoBoay, a TakoX 3 nogadverd ABOMa Hacocamu. Ak CTaTUYHMIA 3MmillyBay 0cobnmBO npuaaTHi
Mogeni Ang pigkonmMHHUX CUCTEM, Hanpuknag, 3 CriBBigHOLWEHHAM "diameTp:oBXMHA", WO cTaHoBUTL 1:5, Hanpuknag,



3 KOHCTpykuieto "Kenics". XentoBaHHA BiabyBaeTbCcsl nepeBaxHoO 6e3nocepedHbo Nicnsi 3milleHHs 060X PO34UHIB, Tak
LLIO 3MiLLlaHi NPeKYPCOPHi PO34MHM NPU CTBOPEHUX 3HAYEHHSX pH nobnm3y HelTpanbHOI AiNSHKM MOXYTb OyTW npukanaHi
npu KOPOTKIA TPMBANOCTI XEeNOBaHHS. YTBOPEHI YaCTUHKKN Nioresnto, 30KpeMa, YaCTUHKM Tigporento, 30MpatTbCcs Ha AHi
YCTaHOBKM, NepeBaXHO B (pOpMi ccheprnyHMX YaCTUHOK.

Ockinbkn BoAa, WO 3HaxXoaAUTbCH B Niorensx, BiANoBigHO, 30Kpema, rigporensix yTpyaHosana 6 npouec CyLiHHA ans
nepeTBOPEHHS Ha aeporenb, MepeBaXxHO 1i 3aMiHIOTb BiANOBIAHWMM, 30Kpema, pPo3YnHHUM B CO2, PO3YMHHUKOM,
Hanpwknag, eTaHonom. 3amiHy po34MHHMKa ANS LbOro nepeBaxHo 3AINCHIoTL Npu TUCKY Bif 6nmabko 1 6ap o 30 6ap
(0,1-3 Mrla) i Temnepatypax mix 30 °C i 150 °C. HakonuyeHnin B yCTaHOBLi, sika BiAMOBiAae BMHAxoAdy, 30Kpema, B
aBTOKNaBi, rerb NOKPUBAKOTb PO3YNHHUKOM, HaNpuKknag, eTaHomnoMm, B piavHHIA dopMi. [Ina uporo B aBTokNasi, 30kpema,
CTBOPHOIOTL NIABULLEHUA TUCK, LWOG 3ano6irTi KMMiHHIO PO3YMHHMKA, MPUYOMY ANS eTaHomny TUCK napu ctaHoBuTb 5,6 6ap
(0,56 MMMa) npu 130 °C, Tak Wwo TyT npuaaTHe nigBuLLeHHa Tucky o 10 6ap (1 Mla).

Kpim TOoro, B pamkax 3aMmiHM pO34MHHMKA TakoX Moxe OyTu npoBedeHa rigpodpobisauia niorento. Onsa uboro
30JACHIOITE 3anuTTA Temio CyMmilwo eTaHony i rekcameTtungucunasaHy (HDMZ), npuyoMmy CMHXPOHHE AoOaBaHHSA
HDMZ npuBoguTb fo rigpodobisaLii rento. Y ansTepHaTMBHOMY BapiaHTi, 40 AOCTATHLOI 3aMiHN PO34YMHHUKA NPUBOAUTL
TaKOX TifNbKWN KOHTaKT rerto 3 HaCM4YeHOoK eTaHOMoOM ra3oBoto asoro.

Micna 30-xBUNWHHOrO Yacy BUTPUMYBaHHSA pPIOKWUA eTaHOn BMBOAATL 3 pesepByapa. ToAi MOXyTb cnigyBaTtu
[04aTKOBi LIMKNW NMPOMUBaHHS 0OOABaHHAM €TaHomMy B pe3epByap, NpMYOMY Mpu LbOMY MeTa MNonsarae B ToMy, LWo6
[OBECTM BMICT BOAM B reni 4o BenunyinHm Hmxde 10 06. %. Y ubomy BMNaaky nicns KoXXHUX 20 XBUMWMH BUKOHYIOTb 3aMiHy
eTaHonbHoi da3n. Ocobnmeo cNpUATAMBMAM NPU LbOMY BUSIBUIIOCH, KONMU MepLly 3amiHy PO3YMHHWMKA BUKOHYHOTb Takum
YMHOM, LU0 renb NOKpMBalTb PiOKOI eTaHoMbHOW hasoto.

lMicns 3akiHYeHHSA 3aMiHWM PO3YMHHUKA, 30KpEMa, KOMu reflb MiCTUTb MeHLwe 5 Bar. % Boaw, YacTUHKW rento MOXYTb
6yTV nigaaHi HaOKPUTUYHOMY CYLUiHHIO. [ns LUbOro 3AiMCHI0TL Nodady CTUCHEHOTO AiOKCMAY BYrMeuto siK CYLUUIbHOrO
NAVHHOTO CepefoBULLA, MPUYOMY ra3oBUi NOTIK BMKOPUCTOBYKOTb AMNS LinecnpsmMoBaHoro 6e3nepepBHOrO CyLUiHHSA
opraHorento, i moxe OyTu 3abesnevyeHe opHoOCTafiNHE (POPMyBaHHA YaACTMHOK aeporento. Ha ocHoBi kynenogiGHoi
OpPMM HaCTUHOK | TMMOBOrO AiaMeTpa YacTUHOK MK 1 i 6 MM, HaAKPUTUYHE CYLUIHHA MOXe OyTu 3AiiCHEHe NpPOTSArom
nepiogy 4acy Big 10 o 60 xBunuH Npu TUCKy B giana3oHi Big 120 go 160 6ap (12-16 Mra) i TemnepaTypi B Aiana3oHi Big
60 oo 120 °C.

2. OxapaKTepu3yBaHHs aeporenis

OxapakTepusyBaHHsi OTPUMaHMUX 3riAHO 3 BUHAXOAOM aeporeriB 3AINCHIOTb, K OMUCAHO HMKYE:

Poamipn yacTtmHok:

[ns Bu3Ha4eHHS pO3Mipy OTPMMaHWX 3riAHO 3 BMHAXOLOM YaCTMHOK aeporerno 3acTOCOBYKTb METO[ CUMTOBOIO
aHanigy. [pibHiwi YyacTMHKM B AianasoHi BENUYMH Hwk4ye 1 MM J0AATKOBO BUMIPIOOTH 3 BMKOPUCTAHHAM OMTUYHOIO
MiKpockona.

AHani3 po3mipy YacTMHOK NoKa3as, L0 YaCTVMHKM aeporernto, siki BiAnoBigaTb BUHaxody, MalTb PO3Mipu YaCTMHOK B
nianasoni Big 0,1 oo 10 mm, 3okpema, Big 0,2 0o 8 mm, nepeBaxHo Big 0,3 0o 7 Mm.

TennonposigHiCTb:

[ns BU3HAYeHHs TennonpoBiAHOCTI BUKOPUCTOBYHOTL nNpunag dipmu "C3 Prozess und Analysetechnik-GmbH" tuny
rapsiyoro gucka 3 yytnueicTio go 0,005 B1/m K. Mpu uboMy AaTymk rapsyvoro gucka cknagaeTbecs 3 NoABIMHOI HikeneBoil
cnipani, sika CnyxuTb SK J)Xepeno Tenna, Tak i 4N BUMIpoBaHHA poCcTy TeMnepaTypy ni Yac BUMIpOBaHHS.

[na aeporenis, ski BignoBigawTb BUHAxody, TEMMONPOBIAHICTE BUMipsiHa B gianasoHi Big 0,012 go 0,025 B1/m-K,
3okpema, Big 0,013 go 0,022 B1/m-K, nepesaxHo Big 0,014 go 0,020 Bt/m-K.

Moposwuii 06'em i rycTmHa:

[ns Bu3HayeHHA rycTuHM i nopoBoro ob'emy Gynu npoBedeHi OOCNIOKEHHS MeToAoM PTyTHOI nopomeTtpii. MNpu
LbOMYy 3pa3oK BMilylOTb B cepegosulle 3 Tuckom 400 MIMa Tak, WO 3pasok XOd i PYMHYETbCHA, ane TUM camum
3abe3neyye MOXMIMBICTb MOBHOMO AETEKTYBaAHHS MO0 BHYTPILLHLOIO NOPOBOro 06'emy.

AK NOPIBHANBHWIA 3pa3oK CNYyXWTb OOKPUTUYHO BUCYLUEHWI i rigpodpobisoBaHuin aeporens Enova P300 (cipmu
Cabot Corporation, cepeaHsi rycTuHa 3rigHoO 3 TeXHiYHUM nacrnopTom 6nmsbko 150 kr/mM3), Sk € B NpoAaxy Ha pPUHKY, a
Takox aeporenb Enova 3110 (¢pipmu Cabot Corporation).

['yCTMHa YacTMHOK aeporento, KM BiAMOBIAAE BUHaxody, 3rigHO 3 pesynbTaTtamy pTYTHOI MOPOMETPIi, CTAHOBUTL
BenuuuHy B Aianasoni Big 0,01 go 0,60 r/cm3, 3okpema, Big 0,11 oo 0,55 r/cm®, nepesaxHo Big 0,12 o 0,50 r/cmd.

MopwucTicTb, NMUTOMa Nnowa nosepxHi no BET, i cepegHin pagiyc nop

[Ona BuM3HavyeHHss nopucTocTi, nNMTOoMOi nnowi noBepxHi no BET i cepegHboro papgiyca nop aeporenis, ki
BignoBigalTh BUHaxody, BUMIpOBanu, Bi4NoOBigHO, BU3Havanu aacopbuiio a3oTy aeporensiMu 3rigHo 3 metogom BET.
Ona uboro BMMIptOBaHHS 3AilicHIOBanu, Ak npasuno, 3rigHo 3i ctaHgaptoMm DIN ISO 9277:2003-05 ("BusHauyeHHs
NUTOMOI NJIOLLi NOBEPXHi TBEPAMX PEYOBWH NO aacopbuii rasy 3rigHo 3 MeTogom BET").

3rigHO 3 BuWe3ragaHMMy MeTo4aMu, ANs aeporeniB, sKi BiANOBiAAlTb BUHAXOAY, OTPMMaHi 3HAYEHHs Ansi
nopuctocTi Bia 94 no 99,5 %, 3okpema, Big 95 0o 99 %, nepeBaxHo Bia 96 oo 98 %. Kpim Toro, aeporeni matoTb NMUTOMY
nnowly noeepxHi no BET B gianasoni Bia 500 go 1000 m>2/r, 3okpema, Big 600 oo 1050 m2/r, nepesaxHo Big 650 o 1000
M2/,

Mepenik nocunanbHUX NO3NLiN:

1 yctaHoBKka

2 peaktop

3 NpekypcopHUii 301b

4 npekypcopHUin 305b

5 nigsigHun TpybGonposig

6 BEHTUNb

7 [o3syBanbHUN NPUCTPIn

8 3milyBansHUM NPUCTPIn



9 enemMeHTU CTaTUYHOro 3MiLlyBaya
10 BnycKkHMM OTBIp

11 vacTtuHka niorento

12 BnycKkHWM OTBIp

13 BNyCcKHWI OTBIp

14 BUNYCKHUI OTBIp

15 BMMiptoBanbHUIA NPUCTPIN
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