OcHOBHBIE T0JI0KEHUS] TEOPHUH FJIEKTPOJUTHYECCKOHN TMCCOIMAIIMH

Dapajgeit MankJi

22. 1X.1791 - 25.VIII. 1867
AHMIUNCKUN QUMK U XUMUK.

B niepBoii monoBuHe 19 B. BBEN MOHATHE
00 AJIEKTPOJIUTAX U HEDJIEKTPOJIUTAX.
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BemecTBa

DJIIEKTPOJUTHI Hed1ekTpouThbl
Bemecma, BOJIHBIC PACTBOPLI BCH.IGCTB&, BO/JIHBIC PAaCTBOPbI UJIN
HJIN pacCIljiaBbl KOTOPbIX paciiiaBbl KOTOPbIX He IIPOBOIAAT

IIPOBOJIAT JSJICKTPHUYICCKHUX TOK BHCKTpI/I‘IeCKI/IfI TOK


6. ������ ����������������� �����������. ���������� ����������.ppt

OcHOBHBIE T0JI0KEHUS] TEOPHUH FJIEKTPOJUTHYECCKOHN JTMCCOIMAIIMH

CBaHTe ABIrycT AppEeHHyc
1859 — 1927 rr.
[IIBenCKHM yYEHBIN - PU3UK, XUMHUK.

ABTOp TEOPUH NEKTPOJIUTUUECKON
aucconuanum (1887 r.)

B 1903 r. HarpaxnaeH HobOeneBckol mpeMuei.



Teopus YJIEKTPOJUTHYECCKOM JMCCOMAIMH.

H3yuue memy, d0yoem

3HATDb: o
OCHOBHBIC TIOJIOKCHUSA TCOPHUH IJICKTPOJIUTHICCKON JUCCOIINAITNHN

KuCnoThl, 0OCHOBaHMSA M COJIM C TOYKHU 3peHUs TI/]
YciioBUs TeUEHHS peaKuid HOHHOIO O0OMEHa
Jlncconumanus Bojibl. BOgopoaHbIN OKA3aTENb

H3yuue memy, 0yoem

yMeThb:
[Tucars ypaBHEHUS OUCCOILMALIUN KUCIIOT, OCHOBAHUM U COJIEH

OnpenensaTh peakiui HOHHOTO 0OMEHa, UYIIHE J0 KOHIIA

CocTaBadaTh YPaBHECHUS PEAKIIUHA B MOJICKYISIPHOM X HOHHOM BHJIE



OcHOBHBIE T0JI0KEHUS] TEOPHUH FJIEKTPOJUTHYECCKOHN TMCCOIMAIIMH

DJIEKTPOJIUTHI

l

Tun xuMu4YecKou CBA3HU:
* HMOHHAaI,

* KOBAJICHTHAA CHUJIBHO ITIOJIAAPHAs

l

Comu, KUCI0Thl, OCHOBAHUS

ap: NaCl, H,SO,, NaOH



OcHOBHBIE TOJI0KEHHUS] TEOPHUH YJIEKTPOJUTHYECCKOH JMCCOIMAIIMHT

HesnekTpoanrsl

l

Tun xuMHu4YecKon CBA3HU:
* KOBAJICHTHAs HEHOJIpHAas ,

* KOBAJICHTHAA MAJIOIIOJIAPHAA

|

Kucnopon O,, azot N,, Bonopoxn H,
MHOTHE OPraHUYECKUE BEIIECTBA — CIIUPTHI,

IJII0KO3a, caxaposa, OEH30J1 U Jp.






MexaHu3M NIEKTPOJIUTHYCCKOM JUCCOIIUAIINI

MexaHu3M IUCCOLMALIAY 3ICKTPOJIUTOB C TOJISPHOU CBA3BIO



CreneHp YNICKTPOJUTHYECKON qucconuanun. CWibHBIE U CJIA0bIe YDJIEKTPOJINUTHI

CreneHb JIEKTPOJIUTHYECKON TUCCOIUAIUU
— 4YHCJ0, MOKa3bIBaKOIIEEe, Kakas 4acTh MOJICKYJI pacrajiach Ha

HNOHBI.

0, = YUCJIO MOJIEKYJI, pacIIaBIIMXCS HA HOHBI / 00IIee YHUCII0

PACTBOPEHHBIX MOJICKYJI



CreneHp YNICKTPOJUTHYECKON qucconuanun. CWibHBIE U CJIA0bIe YDJIEKTPOJINUTHI

CreneHnb auccomuanuu (0) 3aBHCHUT OT
* IIPUPOMABI PACTBOPSIEMOTO BEIIECTBA U PACTBOPHUTEIIS.

* KOHIICHTpAaIlUM pacTBOpA.

IIpu pazbaBiaeHuu pactBopa, o t

* TEMIIEPATyPBhI.

[Ipu 1T Temneparypsbl CTENEHD AUCCOIUALIMU, KAK TIPABUIIO, |



CreneHp iekTpoJauTnueckon nucconuanun. CIiIbHBIE B CJIA0bIe DJIeKTPOJNUTBI

CuibHbIe 3J1eKTPoauThI (00 — 1 uiau 100%)

1) comu

2) CUJIbHBIC KUCIOTHI
(H,S0O,, HCI, HNO,, HCIO,, HCIO,, HBr, Hl u ap.)
3) menouu

(NaOH, KOH, LiOH, Ba(OH),, Ca(OH), 1 1p.)



CreneHp iekTpoJauTnueckon nucconuanun. CIiIbHBIE B CJIA0bIe DJIeKTPOJNUTBI

Caao6sbie daekTpoaursl (o0 — 0)

1) Boga

2) CiaOble KUCIIOTEI

(H,S, H,CO4, H,SI0,, HNO,, H,PO,, H,SO,;, HCN, HF, u ap.)
2) HEpaCTBOPUMBIEC B BOAEC OCHOBAHMUS

(Cu(OH),, Fe(OH); u np.)

3) rugpokcua ammonuss NH,OH



Kuciaorbl, 0OCHOBAHHSA M COJIH ¢ TOUKH 3peHusa T/

KucaoTbl — 31€KTPOJIUTHI, KOTOPBIE IIPU JUCCOLUAIUN 00Pa3yIOT

TOJBKO OJMH BHJ KaTHOHOB — KaTHOHKI Bojopoaa HY

YpaBHEHUE NECKTPOJIUTUUECKON JUCCOLMALIMU CUIILHBIX KHUCIIOT:
HCl < H* + CI-
H,SO, « 2H* + SO,*

Ci1abble MHOTOOCHOBHBIE KHCJIOThI JUCCOLMAPYIOT CTYIIEHYATO.
H,CO; < H" + HCOy
HCO; <« HY + CO,*



Kuciaorbl, 0OCHOBAHHSA M COJIH ¢ TOUKH 3peHusa T/

OcHoOBaHUA - SJICKTPOJINUTBI, KOTOPBIC IIPU TUCCOLUALINU

00pa3yroT TOJBKO OJWH BHJI aHUOHOB - TMAPOKCUI-UOHBI OH .

YpaBHEHUE TUCCOLMALIMN CHJIBHBIX OCHOBAHUH (ILIETI0UEH )
NaOH < Na* + OH-
Ba(OH), <> Ba** + 20H-

Ci1a0ble MHOTOKUCIIOTHBIE OCHOBAHUS AUCCOLIUAPYIOT

CTYIIEHYATO.
Fe(OH), <> FeOH* + OH- K, > K,
FeOH* <> Fe?* + OH-



Kuciaorbl, 0OCHOBAHHSA M COJIH ¢ TOUKH 3peHusa T/

AM@oTepHbIe THAPOKCHABI — 3TO CJIA0bIC SJIEKTPOJIUTHI,

KOTOPBIE MPHU JUCCOLMALMN 00pa3yIOT OAHOBPEMEHHO KaTHOHBI

Bojopoaa H™ u ruapokcua-annonsr OH-

T.C. JUCCOLNUPYIOT I10 THUITY KHUCJIOTHBI U I10 THUITY OCHOBAHHA.

YpaBHeHUE dIeKTpoauTHIeCKon auccormarun Zn(OH),

(0e3 ydeTa CTyneHYaToro Xapakrepa)
2H* + ZnO,> < H,ZnO,=Zn(OH), < Zn?** + 20H"

I1O THUITY KHCJIOTBI I1O0 THUITY OCHOBAHUAA



Kuciaorbl, 0OCHOBAHHSA M COJIH ¢ TOUKH 3peHusa T/

Cpeanue (HopMaJibHbIE) COJIM — CUJIBHBIC DJICKTPOJINTHI,
oOpa3yrolue Mpyu JUCCOLMAIMN KaTHOHBI METaJlJla 1 aHUOHBI

KHCJIOTHOTI'O OCTAaTKa.

K,CO, <> 2K* + CO,*

AL(SO,), <> 2A13* + 350,



Kuciaorbl, 0OCHOBAHHSA M COJIH ¢ TOUKH 3peHusa T/

KucJable cojim — CUIbHBIC SJICKTPOJINTBI, TUCCOMUHUPYIOIIUC
Ha KaTUOH METajia U CI0KHBIN AdHHOH, B COCTAaB KOTOPOI'O BXOIAAT

aTOMBbI BOJIOPO/Ia Y KUCJIOTHBIA OCTATOK.

HCO3- < H+ + C032_ ((X << 1)



Kuciaorbl, 0OCHOBAHHSA M COJIH ¢ TOUKH 3peHusa T/

OCHOBHBIE COJIH — SJICKTPOJINTBI, KOTOPBIC IIPU TUCCOMUALINHN
O6p&3YIOT AHUOHBI KHMCJIOTHOI'O OCTATKa U CJIIOKHBIC KAaTHUOHBI,

COCTOAIIME U3 AaTOMOB MeTaJU1a U Tuapokcorpymmn OH-.

Fe(OH)CI < Fe(OH)*+Cl-  (a=1)

Fe(OH)* <> Fe?* + OH- (o <<1)



Yca0BHuSA TeUeHHUS peakInid HOHHOT0 00MeHA 10 KOHIA

Peakiiny, mpoTekaronime Mex 1y MOHAMH,

HA3bIBAIOTCI HOHHBIMH PCAKIIUIAMM.



Yca0BHuSA TeUeHHUS peakInid HOHHOT0 00MeHA 10 KOHIA

YcoBus TedueHUs peakuuii oOMeHa MEXAY CUIbHBIMU

AJIEKTPOJIUTAMHU B BOJHBIX PACTBOpPAX 10 KOHIIA:

1) oGpaszoBaHue MaJIOPACTBOPHUMBIX BEIIECTB (OCAIAKH | )

2) oOpa3zoBaHue ra3000pa3HbIX WK JSTYYHX BemecTs (1)

3) oOpa3oBaHKe MAJIOAUCCONMUPYIOMINX BEIICCTB - CIA0BIX

AJIEKTPOJIUTOB (Hanpumep, Boasl H,O)




Yca0BHuSA TeUeHHUS peakInid HOHHOT0 00MeHA 10 KOHIA

1. Peaknuu ¢ O6D&30B&HI/I€M MaJIOPACTBOPUMBIX BCILICCTB,

BbIIIa 140X B OCAJI0K

MOJIEKYJISIPHOE YPaBHEHUE:

AgNO; + HCI — AgCl| + HNO,

IIOJITHOE€ NOHHOE YpaBHEHHUE:

Agt+NO; + H* + ClI- — AgCl| + H* + NO;y
COKpaIIEHHOE MOHHOE YPaBHEHUE:

Ag* + Cl-— AgCl|




Yca0BHuSA TeUeHHUS peakInid HOHHOT0 00MeHA 10 KOHIA

2. Peakimu, OpoTEKAOIIME ¢ 00Da30BAHHUEM ra3000Da3HbIX

HJIN JICTYYHUX BCIHICCTB

MOJIEKYJISIPHOE YPaBHEHUE:

Na,CO, + 2HCIl — 2NaCl + CO,1 + H,0

II0JJHO€ MOHHOC YpaBHECHHUE:

2Na* + CO,> + 2H* + 2CI-— 2Na* + 2CI- + CO,1 + H,0
COKpAaIll€EHHOE HOHHOE YPaBHEHUE:

CO.2 + 2H* — CO,1 + H,0




Yca0BHuSA TeUeHHUS peakInid HOHHOT0 00MeHA 10 KOHIA

3. Peaknuun, maynme ¢ O6D&30B3HH€M MAJIOANCCOLIMHUPVYIOINWX BCIICCTB —

CI1A0BIX DJIIEKTPOJIUTOB

MOJIEKYJISIPHOE YPaBHEHUE:
NaOH + HCl — Na(Cl + H,O

[MOJIHOE HOHHOE YPABHEHUE:

Na*+ OH + H* + Cl- —- Na* + ClI-+ H,O
COKpAIILIEHHOE MOHHOE YPABHEHHUE:

OH- + H* — H,0



Oo0parure BHUMaHue!

Ecln UCXOIHBIMM BEIIECTBAMU PEAKIIU 0OMEHa
ABJISIFOTCS. CUJIBHBIE SJIEKTPOJIUTHI, KOTOPBIE TP B3aMMOJICHCTBUHN HE
00pa3zyoT MaJI0PACTBOPUMBIX MM MAIOAUCCOLMUPYIOIINX BEIIECTB,

TO TAKUE PEAKIIMH HE IIPOTEKALOT.

Hanpuwmep,

2NaCl + Ca(NO,), # 2NaNO, + CaCl,



Jluccormmanuda Boabl. BogopoaHplii mokasarejb

H,0 <> H* + OH-
[Tpu 25°C [H*] =[OH] = 10" momus/m.

Knyo = [H*] - [OH] =107 - 107 = 1014
IIpon3BeaeHUE KOHIICHTPALIUU

nOHOB Bogopoaa H™ u ruapokcua-nono OH"

HAa3bIBACTCSA MOHHBIM NpousseaenrueM Boabl (Ku,0)



Jluccormanuda Boabl. BogopoaHplii mokasarejb

Boxopoausbiit mokaszareyab pH - 3T0 oTpuniaresibHbIi

JNECATUYHBIN Jorapu(dM KOHILEHTpAIlUM MOHOB Bojgopoaa H*

pH=-Ig [H']



Jluccormanuda Boabl. BogopoaHplii mokasarejb

- Ecmu [H*] = 10" mons/n, TopH=-1g 10"=7
Cpela pacTBOpa HEUTpAIbHAs

« Ecmu [H*] < 10" mouns/i1, TO pH > 7

cpesia pacTBopa IejIouHas

e Ecmu [H*] > 10" mons/a, To pH <7

cpeda pacTBOpP KHUcias



Jluccormanuda Boabl. BogopoaHplii mokasarejb

N3MeHeHne 1BeTa MHAUKATOPOB B Pa3jIMYHBIX Cpeaax

Heurpaabnaa | Kuciaasi cpena | [llesounasi cpena
NuankaTopbl cpeaa pH<7/ pH>7
pH=7
JTAKMYC
benondranenH

METHUIIOPAHK




