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Busnagenns duryopui-iony myzxe BasKJIMBe IPU aHAJII31 TUTHOI BOH, 1€ HOro
cepeniii Bmict ckiagae 1 mr/a. Konrpoas Bmicry duryopuy 3 yciixoM MOXKHa
3IHCHUTH 32 JOIIOMOrOoI0 (hJIyOPHICEIEKTUBHOIO €JIEKTPOLY.

DryopuHuil ejeKTpo Mae (OpMYy IUJIHIPA 1 CKJIAIAEThCS 3 KOPILYCa, 10-
HOCEJIEKTUBHOI MeMOpaH! 1 BHYTPIIIHBOTO XJIOPUJICPIOHOrO ejrekTpoma. Mem-
OGPAHOIO CJIY2KUTh TOHKA JIMCKOBA ILJIACTUHA (TOBIIUHOI 2 MM) MOHOKDHCTAJLY
TpudaAyOpuILy JAHTAHY 3 J00ABKOIO COJIeil €BPOITiIO s 30iIbIMEHHS €TIEKTPO-
npositHoCTi. BHyTpimmiit mpocTip esekrposa amosrennit 10! Mosb /1 posun-
vHoM NaF ta NaCl, B sknii 3aHypeHUil eJIeKTPOITUIHUN KJIFOY KOHTAKTHOTO
XJIOpHJICPIOHOTO eJIeKTPOoIa. EJIeKTpOo 1 BUSIBIIsIE €JIEKTPOAHY (DYHKINIO BiIHOCHO
biryopmy B mIpoKHX Meskax akTHBHOCTI (10~7—1 MOJIB /JT) 3 BHCOKHM CTyTIeHEM
CEJIEKTUBHOCTI.

CeJIeKTUBHICTD TI0 BiIHOIIEHHIO J10 hiayopuly y MeMOpaHi HACTIIBKU 3Ha-
4qHa, 1Mo HaBiTh 1000-KpaTHUi HAJJIAITOK 10HIB TaJIOTeHiB, & TAKOXK Cy/Ibdar-,
HiTpar-, ¢pocdar-, 6opar-, ripokapOOHAT-I0HIB HE BILIMBAE HA POOOTY €JIeKTPO-
nay. Ilpore, pi3Hi i0HM MOXKYTH BIJIUBATH HA BEJUYUHY €JIEKTPOIHOTO ITOTEHIIi-
ary, BHACJIIOK 3Minu pH, ioHHOI cum po3umHy ab0 yTBOPEHHS KOMILIEKCHUX
dropunnux cronyk (manpukiaz amominiit (I1T), depym (III), xpom (III)) Ta
BasKKOpo3unHHUX cojiel (kasbuiil (II)).

V KucjaoMy cepeloBUIl BUSHAYEHHS! ITPOBOIUTU HEMOYKHA BHACJIIJIOK YTBOPE-
HHS MaJiojuconbiiioBanol H F'. B jry2KHOMY cepeIoBUII Ha TOBEPXHI €JIEKTPOJTY
YTBOPIOETHCH AP TiIPOKCUTY JIAHTAHY, PO3YNHHICTD SKOTO MOiOHA 10 PO3YNH-
vocti LaFs. Koedinient cenexrupHOCTI 110 BinHomeHnHo g0 OH~ cTaHOBUTH
npubauzuo 0,1.

Busnauennst GpJryopuly MOXKJIMBE B IPUCY THOCTI OOMEKEHIMX KiJIbKOCTel CUTiKaT-
iony (mo 5 mr/u). MexaHi3M 3aBarKalo4oro BILUIUBY CHJIKATY TOYHO HE BCTa-
HOBJIEHO, aJjieé BIIXUJIEHHS TPayiOBAJIHLHOrO Tpadika IpH I0JaBaHHI 3HATHUX
KUIbKOCTEH crtinito y 6iK OLIBIN Bij'€eMHUX 3HAYEHDb [TOTEHITAJIB CBIAIUTD PO
Te, M0 TPUINHOIO BiIXMJIEHb HE € YTBOPEHHS KOMILIEKCY. MOXKINBO, TYT Biji-
rparoTh POJIb JICOPOITiiiHI IpOoIlecu Ha MTOBEPXHI eJIeKTpoa. BIiuB 3aBazkaro<nx
i0HIB 1 KHCJIOTHOCTI CepeIOBUINA YCYBAETHCH 3 JIOMOMOTOI0 Oy hEpPHOT0O areTaTHO-
[IUTPATHOIO PO3UUHY.



ChneniajbHi Npujaan Ta peakKTUuBU

1. Cranmaprauit posaun NaF', 10~ momn /1.
2. Pozunn KNOs3, 1 moss /1.

Posuun HN O3, KoHIL.

- W

Posuunn KOH, koHil,

5. Bydepuuii anerarno-nurparuuii posun, 0,15 moss /1 HO Ac, 0,45 mMoutb /i
NaOAc, 0,014 moms/n NaH,Cit, 8,107 momb /i1 kommiekcon 111, pH =
5,0+0,5.

6. ®ayopuicenekruBnuii ejekTpox OP-F-7113]1 abo 9F-VI

7. Cxnsauit pH-uyTiiuBuiil e1ekTpoI.

Bosay i Bci posummn 36epiraioTh y moTieTHIeHOBii Tapi.

ITopssnok BukoHaHHsS poboTn

[TigkmoanTy iHANKATOPHI €JIEKTPOIH Ta €JIeKTPOI MIOPIBHIHHS 10 BiIITOBII-
HuX rHi3x ioHomipa. IlizroTryBaTu mpuiaas 10 poOOTH, 3riAHO IHCTPYKIIIT.

s docaidorcenns enausy pH posuuny Ha duryopusHy (QyHKIIO MeMOpaH-
Horo eekTposa B inTepsasii pH 1-10 B crakan, emuicTio 50 M1, BMInyoTh 1 M
craggapraoro posumay NaF, 3 ma pozunny KNQOs Ta 5 MJ JUCTHIBOBAHOL
Bozu. Po3umn peresbHO mepeMilnyoTh, 3aHy PIOIOTh 1HINKATOPHI (iryopuiacese-
kTuBHUi i pH-ayTimBMit, Ta HacIeHUN XIOPUACPIOHMI €IEKTPOJ, TOPIBHIHHS.
Haruckaiors kuouky “n3ml/m3m2” Ha nepenniit nanesi pH-merpy Ta BuMipio-
torh EPC nanmora 1 (3 duryopuiceseKTHBHIM 1HMKATOPHUM €JIEKTPOJIOM ), TIi-
CJIst TBOrO BIKUMAIOTh KHONKY “u3Ml/u3am2” ta Bumipioiors EPC sanigora 2
(3 pH-uytyuBuM injukaTopauM enekTpoaoM). Jonaors 1-2 Kpamiunu HiTpa-
THOT KHUCJIOTH, TIepeMintyiorTh Ta Busnadaiorh KPC sanmoris 1 ta 2. Onepariiio
noBTopuTh 4 pa3u. AHAJIONIYHO JOC/TIKYIOTh BILUIAB JIYI'Y Ha CUTHAJ (DJIyOPHI-
CEJIEKTUBHOI'O 1HJIMKATOPHOTO ejieKTpoay. OrpuMaHi JaHi 3aHOCATH B TAOJIHITO

(Taba. 1)

Tab6u. 1: Hocaimxkenus sruiuBy pH posuumny na dayopuany GpyHKIIO MeMOpaH-
HOTO eJIEKTPOJIA

pH EPCnaHu}ora 1, MB
2,3 75
3,0 90
4,5 85
5,0 65
6,1 75
7,0 70
8,8 70
10,0 90
11,1 75




3a pesyubratamu 0yyorh rpadik 3amexuocti EPC sanmora 1 (3 dbiyopu-
CeJIEKTUBHUM eJIeKTpo/ioM) Bix pH poszunny Ta pobisaTh BECHOBOK IIPO 00JIACTH
pH MOXKJIMBOrO 3aCTOCYBaHHS 10HCEJIEKTHBHOTO enekrpomay (Puc. 1).
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Puc. 1: rpadik sanexuocti EPC nanmiora 1 (3 diryopuiceleK THBHAM €JIEKTPO-
nom) Bix pH pozunmy

it nobydosu epadyiosanvroz2o 2pagika, MITXOM PO3DABIECHHS CTAHIAPTHO-
ro, roryiorh posunnn NaF 3 konnenrpamisvu: 2,0-1072,2,0-1072,2,0-1074,
2,0 1075 moun /.
3MIIIyIOTh IPUrOTOBaHI PO3YMHU 3 PiBHUM 00’€MOM alleTaTHO-IUTPATHOIO
6y deproro pozunny, BumipooTs EPC nanimora 1 B koxxkaOMy. PesynbraTn mpe-
CTABJISIOTh Y BUIVISAL TabJnIl Ta TPaILyOBAJbHOIO TpadiKy B KOODIWHATAX

“EPC, MB — pCp-".

Tabn. 2: Buxigni mani ais moOyaoBu rpaayoBaJbHOrO rpadiky

Ne PO31UHYy ‘/CTa.H,Il.pOB‘II/IHyv MJI C'F— 1; MOJH)/-H pCF— EPCHaHu}ora 1, mB
1 10 1,0- 1071 1,0 15
2 10 2,0-1072 1,7 50
3 10 2,0-1073 2,7 70
4 10 2,0-107* 3,7 130
5 10 2,0-1075 4,7 150
6 10 2,0-106 5,7 200

13 ypaxyBamnaM po36aBiieHHs PO3UMHY BHACIIIOK J0AaBaHHS 6ydEPHOro pO3duHy.




Jliniiina anpokcumaliis rpajyioBasibaoro rpadiky (Puc. 2) onmcyerbcs pis-
HSTHHSIM:

EPCnaHu}ora 1 (MB) = 3, 72 - 101 . pCF— - 1,95 . 101 (1)

Buznauenns BMmicty duryopuy B ob6’eKTax.

ITinroroBka 3pa3kKa 40 aHaJIi3Yy.

IlutHy Ta mpupoaHYy BOAU, BUHA AHAJI3YIOTH 0€3 IOMEPEeIHBOI miaro-
TOBKH, PO30ABJISIIOUN TpO0OY y criBBigHOMeHHI 1:1 OydhepHUM areTaTHO-TTUTPATHIM
DPO3YHHOM.

Tuny4qi manoi. Ilpoby HarpiBaroTh Ha mimaHii 6aHi 1 KU SITSITH IPOTSI-
rOM KLIBKOX XBIJIMH JIJTsI BUJAJICHHS BYTJICIIEBOTO T'a3y Ta IMICJIsT OXOJIOIZKEHHST
3MIIIYIOTh 3 PO3YMHOM eJieKTpostiTa (y cuiBBiguomenui 1:1).

3y6na macra. Hasaxky 3paska (0,1 r 3BaxKyOTbh HA AHAJITUYHUX Te-
pesax) 3Mmimytors 3 6ydeprnM pozumHoM (15 M), KUI'SITATH TPOTATOM 2 XB,
OXOJIOJIZKYIOTD, IIEPEHOCATH B MipHY KOJIOY Ha 25 MJI Ta po30aBJIAIOTH JI0 MiTKU
BOJIOIO.

Busnauenns. B miarorosawxiit g0 anamisy npo6i sumipiorors EPC namiora 1
Ta 3a rpajyroBaJIbHUM rpadikoM Bu3Ha4aioTh pCr—, BU3HAYAIOTH KOHIEHTPA-
1if0 bIyOpUIY B PO3UNHI:
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Puc. 2: I'pagyrosanbanit rpadik sanexxuocti EPCaumora 1, MB Bin pCr-



Buict dayopua-iony B gociipKyBaHOMY 3pa3Ky pO3paxoBYIOTh 3a (hOpMyIaMu:
B piakux 3paskax (mr/mu)

g= C- Mr : Vpo3qnﬂy

3)

VnpoGH
B 3yOHiil macri (Mr/r)
g=—"——"" (4)

ne M, — maca Mouib-ekBiBasieHTa (DILyopuiy, r/Moib; Vi — 06’€M BUTSZKKA
3yOHOI ACTH, MJI; M — Maca HaBayKKM 3yOHOI macTH, T, Vioguuny — 00’€M po3-
YUHY B €JIEKTPOJITHYHIN KoMipIi, Mil; Viposu — 00’€M Ipobu piJKoro 3paska,
ML

Hocti/i TOBTOPIOIOTH IIE ABiYUi Ta CTATUCTUIHO OOPOOJISIOTH OTPHUMaHi pe-
3yJIBTATH.

PezynbraTu

Busnagennst duryopui-iony mpoBOAUIN Y BUHI.

Tabs. 3: Pesynprarn BusHavenus uryopu-ioHy y BUHI

Ne nocniny | EPCrhampora 1, MB | pCp— | Cp—, Mosb/a
1 2.00-102 | 5,90 1,3-10°©
2 1,95-102 | 577 1,7-1076
3 2,00 - 102 5,90 1,3-107

Tabs. 4: Crarucruana o6poOKa pe3yibTaTiB BU3HAYEHHS] KOHIEHTPAI]
duryopui-iony BukopucroByoun mnoreniiomerpito Ha ICE 3 LaFs, P = 0,95,
n=3

C, MoJib /11 (x) S? S Sz Ax
1,3-10°°
1,7-107¢ | 1,4-107% | 5-10" | 2,3-107 | 1,3-1077 | 5,7-1077
1,3-1076

BucuHoBok

Byso Busnadeno KoHIeHTpaIlio MJIyopu I-i0Hy METOIOM IPSMOI ITIOTEHITIOMe-
Tpil Ha ioHcesmekTuBHOMY esiectposi (LaFs) y suni. KoHnenTpaniss cTaHOBUTS:
1,4-1076 £5,7- 1077 momb /1, BigHOCHA OXUOKa £ = 40, 7%.



