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(57) Pedbepar:

BonokoHHo-onTU4HKMIA pH-MeTp cknagaeTbCcs 3 CTakaHonoAibHOI OCHOBWM 3 KBapLOBOro ckna Ta
OCHOBHOro CBITNOBOAa ANA nNigBoAYy/BiABOAY BUNPOMiHIOBaHHA. [O OCHOBWM npuBapeHo
BiAA3epKanioyniA Wwap 3 candipoBoro ckna, CnonyyeHWin 3 nepegHiM TOpLeM OCHOBHOrO
CBITNOBOAA, A0 30BHILUHLOI NOBEPXHI AKOro NPWKPINMEHO KOaKCianbHUIA CBITNOBOA 3 NiTiEBOro ckna, a
[0 334HbOro TOPLSA NPWKPINMEHO BOSIOKOHHMWIA po3ranyxyBad, fKUiA MICTUTb Ha BiANOBigHMX nneYax
MYNbTUNSIEKCOP Ta AEMYNbTUNIEKCOP.
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KopucHa mopent HanexuTb A0 BOMOKOHHO-ONTUYHMX pH-METpIB, AKi 3aCHOBAHO Ha KepyBaHHI
ONTUYHUMKM BNACTUBOCTAMW CBITNOBOAIB. [@ny3b 3acTOCYBaHHA - KOHTPONb BOLHEBOro MOKa3HWUKA.
[ns KOHTPOMK KMCMNOTHOCTI XKWBWMNBLHOI Ta OXONOAXKyBanbHOI BOAW ANA CYAHOBUX MapoBMX KOTNIB,
Ansenis Ta rasoTypbiHHWMX ycTaHoBok [1, 2].

Bigomuit pH-meTp, AkuiA cknapgaetees 3 pH-enekTpoga, 3 ckNAHOI TRYOKM 3 TOHKOK CKIAHOK
membpaHol Ha KiHUi, nnatuMHoBOro ApOTY Ta BoAHOro OydepHOro posYuHy enekTponiTy, LWwo
MICTUTbCS 3 BHYTpilWHbOro 60Ky membpaHu [3].

Heponiki npuctpoto, Aki 06yMOBNEHi BUKOPUCTAHHAM MeMBpaHu, NNaTUHOBOrO SPOTY Ta BOJHOIO
PO34YUHY erneKkTponiTy:

- HasABHICTb ENEMEHTIB, BUKOHaHUX 3 MaTepianie 3 koedilieHTamu TEnnoBOro NOLWMWPEHHS, WO
BIAPI3HAOTHCA OAMH Big O4HOrO;

- HeobxigHicTb koMneHcauii 3aMiH BnacTuBocTel BydepHOro po3yuHy enekTponiTy nig BnNIVBOM
3MIHK TeMMNepaTypu Ta NPUPOAHUX AerpagauiiHMX NPoLECiB CTAPIHHS;

- HeoBXxigHICTb 3acTOCyBaHHA KOLUTOBHOrO MMNaTUHOBOrO APOTY Ta ENEKTPUYHOrO JKUBMEHHSA
npunagy.

Haibinbw 6nun3bKMM 3a TEXHIYHOK CYTTHO Ta pe3ynbTaToM, WO AOCHAraeTbCHA, € BONOKOHHO-
ONTUYHUA pH-MeTp, Lo cKnafaeTbCA 3 cTakaHononibHOT OCHOBM 3 Lentono3Hoi Tpyoku, Ska MICTUTb
thapbysay, iMmobBinisoBaHWiA 3a [OOMOMOrOK KOBaneHTHOro 3B'A3Ky Ha  nomiakpunamigHux
MIKpPOKyIbKax, MIKPOKYNbOK 3 MOMICTUPONY, PigKoro peareHTy Ta OMNTUMHUX CBITNOBOAIB AnNA
nigeoay/siaBoAY BUNPOMIHIOBaHHS [4].

Heponiku npucTpoto, siki 0ByMOBMNEHi BUKOPUCTAHHAM LienionosHol Tpybku, dapbysaya Ta pigkoro
peareHTy:

- HeoOXigHICTL KOMMeHcauil 3MiH BnacTueocTeil dpapbyeaya Ta pigkoro peareHTy nig BNIMBOM
3MIHW TeMnepaTypy Ta NPUPOAHUX AerpafauiiiHux Npouecis CTapiHHSA;

- Manuin ekcnnyaTayiiHuiA nepiog Uentono3Hoi Tpyoku;

- NOPYLUEHHA reoMeTpii MIKpOKyNbOK Nig BNMYBOM CEPEAOBULLA, LLO KOHTPOIMKETLCS.

3afjayeto KOpUCHOI MoAeni € CTBOPEHHA BOMOKOHHO-ONTUYHOrO pH-MeTpy, y AKOMY 3acToCOBaHi
JeTani, BUKOHaHi 3 ogHOopIgHWX MaTepianis, NigBULLEHa 3aXULLEHICTL ENEMEHTIB, BiACYTHI eNeMeHTH 3
KOLLTOBHWX MaTepianie, He 3acTOCOBYETLCA PigKi eNeKTPoniTUYHI PO34YMHM Ta O4HO4YACHO 30epeeHi
BWCOKWIA piBEHb YyTNUBOCTI Ta LUBMAKOAIA NpUCTPOiB Ha ocHoei pH-enekTpogie abo ¢apbyeada Ta
pigKoro peareHTy.

MNocTaBneHa 3agada BUPILLYETHCA TUM, LLO Y BONOKOHHO-ONTUYHOMY pH-MeTpi, Lo CknagaeTbes 3
cTakaHonogibHoi OCHOBM 3 KBApLOBOro Ckna Ta OCHOBHOrO CBiTMoOBoAa [Ans nigsoay/siasony
BUMPOMIHIOBAHHSA, 3riJHO 3 KOPWCHOK MOZENNo, A0 OCHOBU MNPWBapEHO Bigd3epkantolywid wap 3
candgipoBoro ckna, CrnonyyYyeHnin 3 nepegHiM TopLUeM OCHOBHOMO CBITNOBOAA, A0 30BHILLHbOI NOBEPXHI
AKOro MPUKPINMeHo KoakcianbHWIA CBITNOBOA 3 MITIEBOrO ckna, a 40 3a4HbOr0 TOPUS NPUKPINNeHo
BOMOKOHHUIA  po3ranyxyea4, sSKAA MICTUTb Ha BIANOBIAHWX nNfne4yax MynbTUNNeKkcop Ta
AeMynbTURNeKcop.

TexHiYHWA pes3ynbTaT [OCHAraeTbCA 3aBASKM TOMY, WO KOMOiHAUIA ONTWYHWMX EeneMeHTiB
3abesnevye:

- BinblW ageksaTHe NEPETBOPEHHS MapameTpiB KOHTPOMbOBAHOrO CepefoBulia Yy 3MiHW
iH(popMaLifiHoro curHany;

- KOMMeHcauilo BnnuBy aecTtabiniayounx akTopis Ha BUMiptOBanbHUiA kaHan pH-meTpy;

- 30iNbLUEHHS Aianas3oHy BENWYUHWM KWCNOTHOCTI PO34MHY, SiKka Moxe ByTun BUMIpSHE;

- NiOBULLEHHA SAKOCTI YHKUIOHYBaHHSA 3a paxyHOK BUKOPWUCTaHHSA Martepianie 3 OBnuabkum
KoedilieHTOM TennoBoro nowwWpeHHs Ta obpaHHs pauioHanbHOl Cxemu Mogynsuil OrnopHOro
BUMNPOMIHKOBAHHS.

CyTb KOpWUCHOT MoAeni NOSICHIETLCS KpecrneHHsM, e 3obpaxeHo ocHoBy 1 3 KBapuOBOro ckna,
[0 KO 3a [JONOMOrol NnasmMoBOro 3BapoBaHHA NPUEQHaHO BiAA3epKano4mii Wwap 3 candiposoro
cKkna 2, OCHOBHWIA CBITNOBO4 3, TOPLEBUMMU NOBEPXHAMMW 3'€AHAHUIA 3 BiA3EpKano4YMM WapoM Ta
ONTUYHUM pO3ranykysadem 7, Tifku sIKOro MIiCTATb Ha BXodi MynbTunnekcop 5, a Ha Buxoai
AeMynbTUNNeKcop 6, a TaKoX KoakcianbHUIA CBITNOBOSA, 3 NITIEBOro ckna 4.

[Mpn KOHTaKTi KOaKkcianbHOro CBIT/IOBOAY 3 NITIEBOro cCKna 3 KWCMOTHWM PO3YMHOM Ha MOBEPXHi
NMiTIEBOro CKkna YTBOPKOETbCA wWap 3i 3MiHEHMM KoedilieHTOM nepenomneHHs. [losiea UbOro
[0[aTKOBOrO LWapy iHILiloe NOPYLLUEHHSA YMOB NOBHOMO BHYTPILWHLOrO BiAOWBaHHSA CBiTNa. AK HacnifokK,
BWHWUKAE NOPYLUEHHA YMOB TYHEINbHOro nepekadvysaHHA BUNPOMIHIOBaHHA 3 OCHOBHOrO CBITNoBOAa A0
CBITNOBOAA, YO YTBOPEHWIA LUMIHAPUYHOK YaCTUHOK OCHOBMW.

MopylleHHss yMOB noBHOro BiAGuBaHHA CBITMa Yy OCHOBHOMY CBITNMOBOAI 3HAXO4UTb CBOE
BiOBPaXKEHHS Yy 3MiHI BEMWYWHW IHTEHCWBHOCTI CBITNIOBOrO BUMNPOMIHIOBaHHSA, fike BiAOMBAETLCA Bif
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BiA43epKanioyoro Liapy. BunpomiHioBaHHA nNOBEpPTaETbCA A0 AeMynbTunnekcopa, i gani Ao
npunagie peecrpauif.

KpecneHHs:

BONOKOHHO-ONTUYHMWIA pH-MeTp: 1 - ocHOBA; 2 - BigA3epKantoYuii Wap; 3 - OCHOBHMWI CBITNOBOA;
4 - KoakcianbHWA CBITNOBOA 3 MiTiEeBOro ckna; 5 - myneTunnekcop; 6 - AemynbTUnNekcop; 7 -
posranysysau.

BigomocrTi, aki nigTRepAKY 0T MOXMBICTL 3A4IACHEHHS KOPUCHOT MoJeni.

[ns 30iCHEHHA KOpPWUCHO! MoZeni 3acTocoBaHO KOMDIHauilo OCHOBHOMO W KoakciarbHOoro
CBITNOBOMIB Ta CBITNOBOAA, LU0 YTBOPEHWI UWNIHOPWUYHOK 4YacTUHOK OcHoBW. OCHOBa TaKoX
BMKOPUCTORYETLCA AMA MOHTaXY Ta B3aeMHOT (hikcallii eneMeHTiB npunaay.

Y cratuyHOMy pexumi, TOOTO 3a BIiACYTHOCTI KOHTPOMbOBAHOrO cepefosulla 3 MEBHOK
BenvyvHoto pH, y ocHoBHOMY cBiTnosoAi BiABYBaeTbCA 3MEHLUEHHS IHTEHCMBHOCTI ONMTUYHOrO
BUMPOMIHIOBAHHSA, L0 MPOXOAWTE CKPi3b HbOro, sike oBymoBneHe Tinbku BNAWBOM 3aTyXaHHA Y
maTepiani ceiTnoeoja.

MpW 3aHYpPEHHI Yy KOHTPOMNbHE cepenoBuLle 3 piBHEM pH, 6nn3bkuM 4O HYNbOBOro, BiaGyBaETLCA
(ikcauia piBHA HTEHCMBHOCTI ONTUYHOTO BUNPOMiHIOBaHHA. OTpumaHa BenuuYMHa 3aTyxaHHs
npuiiMaeTbea 3a 6a3oBy # 3a Heto BiabyBaeTbcA KanibpysaHHs npunagy.

Mia 3aHypeHHi y KOHTpOnbLOBaHe cepefoBulle BiAByBaeTbCA MepeKkayyBaHHA ONTUYHOro
BUMNPOMiHIOBAHHS 3 OCHOBHOrO CBITNOBO/AA Kpi3b KOakcianbHWUIA CBITNOBOA Y CBITNOBOA, LU0 YyTBOPEHWNiA
LUUNIHOPUYHOK YacTUMHOK OCHOBW, TOOTO BigOyBaeTbCA ONTUYHWIA TyHenbHU edpexT. MMicna usoro
3MiHEHE 33 IHTEHCUBHICTIO BWUNPOMIHIOBaHHA BiAOWMBaETLCA BiA4 BiAA3epKantoloyoro Lwapy Ta Kpisb
BiANOBIAHY rinky posranyxyeaya HagxoauTk A0 AeMynbTunnekcopa [5, 6].

MpW KOHTAKTI KOaKCianbHOro CBITNOBOAY 3 MITIEBOrO CKMa 3 KUCMOTHUM ‘PO34UHOM Ha MOBEpXHi
niTieBOro ckna YTBOPHETBECA Wap 3i 3MiHeHUM KoedilieHTOM nepenomneHHs. [lossa Lboro
OO[ATKOBOrO Wapy iHILiE NOPYLEHHS YMOB NMOBHOIO BHYTPILIHLOrO BiAGuBaHHA caeitna. Ak Hacnifok,
BUHWKaE NOPYLEHHS YMOB TYHENbHOrO nepekavyyBaHHA BUNPOMIHIOBAHHS 3 OCHOBHOMO CBITNOBOAA A0
CBITNIOBOAA, LU0 YTBOPEHUA LIMNIHAPUYHOK YaCTUHOK OCHOBMW.

IHTEHCUBHICTE 3apeecTpoBaHoi 4acTkw cBiTna Oyge nponopuiiHa BenuyuHi BUMIPHOBaHOro
napameTtpa pH. Moganbwa o6pobka BUNPOMIHIOBAHHA, WO HaaxoauTb 3 AeMynbTUNMeKcopa,
[O3BONUTL OTPUMATK EneKTPUYHWIA CcurHan, skuwii Byne nponopuiiHuiA BeriMYMHI  KWCMOTHOCTI
KOHTPONbOBaHOro cepeaosuLLa.

Micna nNpUNUHEHHS KOHTaKTy MiTIEBOrO ckrma 3 KUCMOTHUM CepefoBulleM BiabysaeTbes
MOHOBMEHHS AOro ONTUYHUX BNacTUBOCTEN.
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SOPMYJIA KOPUCHOI MOJEN!I

BonokoHHO-oNTUYHMIA pH-MeTp, WO cknaaaeTbCca 3 cTakaHonodibHOI OCHOBM 3 KBapLOBOro ckna Ta
OCHOBHOroO CBiTNOBOAA ANS NigBoAy/BiABCAY BMNPOMIHIOBAHHS, SKUWA BiAPI3HAETbLCA TUM, WO A0
OCHOBW NPWBapeHO BifA3epKanioyuid Wwap 3 candipoBoro ckna, CrnonyvyeHuid 3 nepefHim TopLem
OCHOBHOTO CBITNOBOAAd, A0 30BHILUHbOI MOBEPXHi SKOro MPUKPINIEHo KoakcianbHWiA CBITNOBOA 3
niTieBOro ckna, a Ao 3aAHbLOro TOPUS MPUKPINIEHO BONOKOHHWIA po3ranyyBay, fAKWA MICTUTb Ha
BiAMNOBIgHWX NNeYax MyfnbTUNAEKCOp Ta AeMYMNbTUNNEKCop.
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