Jlaboparopna podora Ne 17. Buznauennst LluHky
METOJIOM aMIIEPOMETPUIHOIO TUTPYBAHHS

Vibaaunpkuii OJekcanip

11 mororo 2010 p.

0O06’emue BuzHauenHst [{luHKy rekcarjianodepaToM KaJiiio I'PYHTYEThCs Ha, pe-
aKIlil YTBOPEHHS MMaraHOPO3UYMHHOL CITOTYKH, 3TiTHO PIBHSIHH:

3ZnS04 + 2K4[F€(ON)6} = KQZTL3[F€(CN)6]2 + 3K550,

ExsiBasenTHuit 06’eM rekcarianodepary kajiio Moxke OyTH BU3HAYEHUIT aMIle-
POMETDIYHIM METOIOM. 3a YMOB IIPOBEJEHHs Jociay iomm Zn?t emexTpoxi-
MIiYHO He aKTHWBHi, a TekcariaHodepar 37aTHUI 0OOPOTHHO OKUCHIOBATHUCS HA
IIJIATUHOBOMY, aHO/HO TOJISPU30BAHOMY €JIEKTPOJI, 3T THO PIBHAHHS:

[Fe(CN)g]*™ — le 2 [Fe(CN)g]*~.

OTxke, J10 JOCATHEHHS TOYKU €KBIBAJIEHTHOCTI, CTPYM B iH/IUKATOPHOMY JIAHIIO-
Iy He IpOTiKae, BHACTIIOK 3B’ a3yBanns [Fe(CN)g|*~-ionis npucyrriMu B mociti-
JKyBaHomy 3pasky iomamu uHKy (IT). Tlicasg Touku ekBiBaJIeHTHOCTI B cucTeMi
3’ sBasgeThea Haummok [Fe(CN)g|*™, axmit okucHIOEThCS Ha aHOM] i B iHmmKa-
TOPHOMY JIAHIIOI'Y [OYMHAE [IPOTIKATH CTPYM, BEJMYUHA IKOIO 30LIbIIYETHCSI 13
s6imbiennsam sumicty [Fe(CN)g)*™ B pozunmi.

CremniaJjibHi Tpuiajiu, peakTuBU, TMOCY/T

1. YcraHoBKa jjisi aMIiepoMeTpUIHOrO TuTpyBanus AY-4M.
Mikpoammepmerp M-244.

IInaTunoBwmit esreKTpoI.

Kamomenbuuit eslekTpos 3 arap-arapoBUM MIiCTKOM.
Crangaprauit posant Ky[Fe(CN)g|, 0,08 moms /1.

Crasgaprauii pound ZnSQOy, 0,1 mMoub /1.

R A S

Cynbdarna xucsora, 0,7 MoJb /i1

Ilopsimok BuKoHaHHS poboTH

[Tligrorysatu 10 poboru ycranoeky AY-4M srigao incTpykiii. Ha nepemmiii
maHe/ i MpWIady IepemMukad “gyBCT.” IepeBecTH B ITOJIOXKeHHsT ‘37, mepemMukad
“kommenc.” — B moJioxkeHHs ‘0”7, TymOsep “mossp.-ragbBaH.” — B IIOJIOXKEHHSI
“moststp.”, mepemMuKad “moTop”’ — B mosioxkeHHs “2”. [lepemukad ragbBaHOMETPA
[mocTaBUTHU B 1oJ0oxkeHHs “10 MKA”.



Bubip moteniiiay pobodoro esgeKrpoaa.

1. B crakan emuictio 50 Mur BMinytoTs 25,0 M1 po3dnHy (DOHOBOTO €JIEKTPO-
airy (0,7 mosb /1 HySOy), 3aHyPIOIOTH €JIEKTPOJIU, IKIP MArHITHOI MilaJ-
KN Ta BMUKAIOTH YCTAHOBKY. 3allMCYIOTh BOJBTAMIEPHY KPUBY CHCTEMH.
Juist 1poro pydKkoo BosibTMeTpa 3MiH0Th (3 marom 0,5 B) maupyry, mo
TIOTAETHCS Ha pobouwnil eleKTpos1, B inTepBaJi Big 0 10 3 B Ta 3anucyiors
BiJITOBi/IHI TTOKa3aHHS rajbBaHOMETDA.

2. o pozumny . (1| momators 0,2 mut cranmapraoro posunny Ky[Fe(CN)g]
Ta 3HIMAIOTH BOJIBTAMIIEDHY KPHUBY, HOBTOPIOOUH omepail 1. [T}

3. 3aJjiexkHOCTi, OTPUMAaHI B II. MIPEJICTABJISIOTh ¥ BUTIsIII TpadikiB B KO-
opaunaTax “I, MkA — F, B”. 3Haxo/sTh OITUMAJIBHY JIJIsI [TO/IAJIbIIO PO-
60TH 00/1aCTh MOTEHIHAJIB, K 00JIaCTb, Je CIIOCTEPIraeThCsl MaKCUMAaJIbHA,
pizauns Io — I (obsacTs norenniaiis, ge BiafyBaeTbes 28 MakCHMAaJbHE
OKHCHEHHs KOBTOI KpoB’siHol cosi Ky4[F'e(C'N)g| 1 e He momiTHe OKHCHE-
HHsl (POHOBOIO €JIEKTPOJITY ).

KinpkicHe Bu3HaUYeHHS MUHKY. Yd400BY 33249y OTPUMYIOTH B MipHY KOJIOY
emkictio 100 M1, ZOBOAATH 10 MiTKH PO3YNHOM (DOHOBOTO €JIEKTPOJIITY, Ta IIepe-
MinytoTs. AiKBOTY oTprMaHoro pozunHy (25,0 M) mineTko nepeHocaTs (060-
B’SI3KOBO KOPUCTYBATHUCS TPYIIEI0!) B CTAKAH Ta 3aHYPIOIOTH JIEKTPOH. Pyuko
BOJIBTMETPa BCTAHOBJIIOIOTH BUOpaHMil B 11 [3] moTeHnias pobovoro eaexTposy
Ta BMUKAOTH npmwiaf. llicjas BcTaHOBJIEHHS PIBHOBATW 3aIlUCYIOTHh MOKA3aHHS
raJibBAaHOMETDA, J0JAI0Th 13 MikpobopeTku cranmaprauii pozunt Ky[Fe(CN)g)
mopiiistymu 1o 0,1 MJT 1 KO?KHOTO pa3y 3alMCyOTh HOKA3aHHs rajibBaHoMeTpa. 1u-
TPYBaHHS IIPOJOBXKYIOTh JI0 PI3KOI'O BiIXUJIEHHSI CTPLJIKY raJibBAHOMETPA.

Orpumani jnani npejcrapisiiors y Burisg tabiumi (Tabur. Ta rpadika B
koopuHaTax “I, MKA — Vi, [Fe(cN)g), MIT- 3a 31aMoM Ha rpadiky BU3HAYAIOTH
00’€M IOJAHOTO TUTPAHTY B TOUI[l €KBIBAJEHTHOCTI.

Pospaxynok xinbkocti [Tunky B 331251 TpOBOAATH 3a (HDOPMYJIOIO:

_N'V'E'V3ar

Van ’ (1)

g
ne N — HopMasibHICTB TUTpaHTa, MOJIb/J; V' — ekBiBasjeHTHUN 06’€éM THTpaH-
Ta, MiI; I — Maca eKBiBaJIEHTY IMHKY, T/MOJIb; Viar Ta V,; — 3aranbHuii 06’em
po3umMHy 3aja4i Ta 00’eM 11 aJIKBOTHOI YACTUHM, MJI.

Hocutit mpoBoaATD 1€ /1BiYi, maHi 06pOOJISIIOTh CTATUCTIUIHO.

PesynbraTn

3 Puc. BH,ILHO 110 ONTUMAJILHUM (TOOTO 1110 Ma€ Haiiblibiry pizHuiio Io— 1)
TIOTEHIHAJ JIJIsT aMIIEPOMETPUIHOrO TUTpyBanHsd nuaky € 1,4 B. 13 Puc. A
Ta BUKOpucToByoun dbopmyiy (1| Busnauniu nasaxkku (Tab. .

Bucuoosok

Ha na6oparopuiit po6oti 6ys10 Busnadeno naBaxkky uusky (II) y posuunni 3a-
Jadai MeTogoM ammepomerpuaHoro turpysants 0,08 M poszunnam Ky[Fe(CN)g)



Tab6s. 1: Jawni a1 Bu3HadeHHS ONTUMAJIBHOTO MOTEHIATY aMIEPOMETPUIHOTO

TUTpyBaHHS
I, MxA

E, B | donosuii enexkrposit | +0,2 ma K4[Fe(CN)g] | pisuung Iy — I, MkA
01 0 0 0
0,2 0 0 0
0,3 0 0 0
0,4 0 0 0
0,5 1 8 7
0,6 1 12 11
0,7 1 18 17
0.8 1 23 99
0,9 2 27 25
1,0 3 31 28
1,1 4 34 30
1,2 5 37 32
1,3 6 40 34
1,4 7 44 37
1,5 12 41 29
1,6 23 43 20
1,7 29 47 18
1,8 40 53 13
1,9 50 62 12
2,0 61 71 10
2,1 72 80 8
2,2 81 89 8
2.3 93 100 7
2,4 103 111 8
2,5 116 122 6




Ta6u1. 2: Tani kpusol turpyBansst 3aja4i pozuntoM K4[Fe(CN)g] upn nores-

miami 1,4 B

I, MxA

Vionanoro posuumy, M | gocmin 1 | mocmin 2 | mocmin 3
0,0 2 5 3
0,1 2 5 3
0,2 2 6 3
0,3 1 7 4
0,4 1 6 3
0,5 1 6 3
0,6 1 5 3
0,7 1 5 4
0,8 1 5 4
0,9 1 5 3
1,0 1 4 3
1,1 1 4 3
1,2 3 5 4
1,3 18 13 16
14 36 28 33
1,5 49 40 48
1,6 61 49 56
1,7 71 59 67
1,8 74 64
1,9 82
2,0 86

Tabut. 3: PospaxoBani 3HaUeHHsT HABAXKKY (¢) Ui TPHOX JOCITI B

Tabn. 4: CrarucrudHa oOpPoOKa Pe3ysIbTATIB aMIEPOMETPUIHOIO TUTPYBaHHS

Ne nocminy | Vie., Mt g, T
1 1,17 | 36,72
2 1,19 | 37,35
3 1,19 | 37,35

muaKy 0,08 M posunnom Ky[Fe(CN)g], P = 0,95, n = 3
S

g, T (x) S? Sy Ax
36, 72
3735 | 37,14 | 2,2-1072 | 1,48-10" | 8,57-10"2 | 3,69 - 10~
37.35
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Puc. 1: BoabrammnepoMmerprudna KpuBa, Jijis BU3HAYEHHS ONTUMAJIHHOTO ITOTEH-
[iajly TUTPYBaHHS

npu norenmiam 1,4 B: 37,14 4+ 3,69 - 107! 1, BizHOCHA TOXHOKA CTAHOBUTB:
e =0,99%.
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I, MKA

Puc. 2: Kpusa turpysanus 3amgaui pozuunnom Ky[Fe(CN)g] upu norexuiasi
1,4 B (mocumin 1)
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Puc. 3: Kpusa turpysanus 3amgaui pozuunnom K4[Fe(CN)g] upu norenuiasi
1,4 B (mocumin 2)
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Puc. 4: Kpusa turpysanus 3amgaudi pozunnom K4[Fe(CN)g] upu norexmiasi
1,4 B (mocumin 3)



