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PUSHYECKAS XHMHA

C. U. KJAHOB u axkamemux A, H. ®PPYMKHH

BOCCTAHOBJIEHUE TMAPOKCHJAMMHA HA KATMEJbHOM
PTYTHOM KATOME

BoccraHosieHne rHapokcunamuna usydaau [lerpy (') u Boapaxka ().
OpHako M3 HX paboT HeJb3sl IOJYYHTh NPABHJIbHBEIX TPEACTaBIeHHH 00
3TOM TIpolecce, TakK KakK aBTOPHI, MOBHAHNMOMY, TPHHSUIM BOJHY HOHA BOIO-
poia 3a BOJHY BOCCTAaHOBJIeHHsi HOHa ruapokcuiammonns NH,O%
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Puc. 1. Boccranosiesne NH;O-HCl B  Puc. 2. BiugHHe NOMIETAaYHBAaHHA Ha BOC-
IPHCYTCTBHH KAaTHOHOB pasinyHofi Ba- ctaHoiaeHue NHO;-HCl. 7—0,1 MLaClg;
JeHTHOCTH. [ — 3,73-10~* M NH;0-HC14 2—0,0 M LaCl; + 3,73-10-* M NH;0-HCI;
+0,5 M(CH;)4NBr; 2—3,73-10* MNH,;0. 3 — 10 ®e - 3,73-10*MLiOH; 4 — 10
-HC1+4-0,4 M CaCl,; 3 -3,73-10-3M NH,0 - we -+ 3,4-10~2 M LiOH
-HCI + 0,1 M LaCl,. Kpusnie I u 2ucnpas-

JeHbl Ha TOK (hoHa

Hamu HaiizeHo, 4TO COJISTHOKHCJBIE THAPOKCHIAMMH J4eT JBe BOJIHBL.
[TepBast BoJiHA NpPH NPHMEHEHHBLIX HAMH KOHIEHTPAIMsIX INPAKTHIECKH He
3aBHCHT OT BAJIEHTHOCTH H TPHPOALI KATHOHA IOCTOPOHHEro 3JIeKTPOJHTa
(puc. 1). Ona magaer npu MOJNETAUYHBAHMH H TIOYTH TIOJHOCTBIO HCU€3aeT
NMpH NpUOaBJIeHHH K PACTBOPY SKBHBAJIEHTHOrO KOJHUECTBA Iesioun (puc.2).
[Ipn noakucienun nepsasi BoiHa pacrer (puc. 3). ITo moTeHmuasy nosyBoJ-
HbL TIepBasi BOJIHA OueHb GJIM3Ka K BOJIHE paspsiia HOHa BOLOPOAa. ITH (dak-
TH 3aCTABJSIOT CUHTATh, UTO TepBasi BOJHA COOTBETCTBYeT paspsany Hf-noHos,
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0Opasyiolluxcsi BeaeAcTBHe ruapoausa uoHoB NH;O' B oObeme pacrBopa
HIH B OKOJIOJIEKTPOAHOM CJIOE. 5

Bropass BomHa ofHapyxkuBaer 60JbILIOE CXOACTBO C BOJHOWU BOCCTAHOB-
JIeHHS HUTpaT-HoHA. Tak, OHa CMellaeTcsi B CTOPOHY GoJee IOJNOKHTEIbHBIX
noreHnuasnos npu nepexoge or (CHj)sN* k Ca™ u La™,

B mnpucyTcTBHM HMOHOB JIaHTaHa Ha BTOPOHM BOJIHE TIOSIBJISIETCS PE3KHIL
CKaYOK TOKa, KOTOPHIH YCTpaHSEeTCs KaK IPU IOAKHCJICHHH, TaK U INPH IOA-
leJaunBaHuU pactBopa. [Ipum TOAKHCIEHHH pacTBOpa BOJHA CMEILAeTcs B
CTOpPOHY 060Jiee OTPHUATEJNBHBIX NOTEHUHAJOB, a INPH NOAIIeNaYHBAHHY — B
CTOPOHY 0oJiee MOJIOKHUTETbHBIX, NTpuueM (opMa BTOPOIl BOJHEI MPUOJIHKAET-
csi K o0buHOH (puc. 2 u 3).
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Puc. 3. BausgHue mnonkucienus Puc. 4. Boccranosienne NO3 B NpH-
Ha BoccraHoBienne NH,O-HCI. cyrctBun NH;0. 1 — 0,1 M LaCl;; 2—
1 — 0,4 M LaCly + 3,73-10-3 0,1 M LaCl; +7,1.10-* M (CH3), NNOg;
MNH;O0-HCl;, 2—T0 xke -- 3 — 10 ke 4 2,84-107¢* M NH,0; 4 —T10
5,5-10* MHCl; 3 —10 %e + we -+ 84-.107t MNH;0; 5—r10 xe +
+1,08-10-2 M HCI; £ — 10 xe -+ +19,5-10~¢ MNH;0

2,64-103 M HCI; 6— 0,4 M LaCl,

CpaBHeHHe BBICOTHI BOJIHBEI THAPOKCHIAMHHA C BOJIHOH HHTpaT-HOHA MOKa-
3bIBA€T, YTO IPH BOCCTAHOBJEHWH T'HIPOKCHIAMEHA PACXOLVIOTCS aBa 3JEK-
TpoHa. OGe BOJIHBI COJISTHOKHCJOIO TMAPOKCHJIAMHHA HMeT Ju(dy3HOHHYO
IPHPOAY, TaK Kak IIPejiesbHble TOKH NPSIMO INPONOpPIHOHANbHE )/ p (p — na-
BJ€HHEe CTOJNGa PTYTH).

[TosyueHHble HaHHBIE MO3BOJSIOT CHEIATh BBIBOJ O TOM, UTO BTOpAst BOJ-
Ha COJITHOKHCJOrO THUAPOKCHUIAMHMHA COOTBETCTBYET BOCCTAHOB/JIEHHIO THJIPO-
KCHJIaMHHa /10 aMMHaKa 0 CyMMapHOI peakiuu

NH,OH - H;O - 2¢- = NH; -+ 20H,

KOTOpasi B NPHCYTCTBHH HOHOB La'™, Kak u B Cjydyae BOCCTAHOBJIEHHS HOHOB
NOs;~ u NO,, aBrokaTraj#3upyeTcsi BO3HHKAIOIIMME IIPH DPEAKIHUA HMOHAMH
OH~. B.otiuyne OT ciyyasi BOCCTAHOBJEHHsI HHTPaT-HOHOB, ITPH BOCCTAHOB-
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Jlenun HenojkucaenHoro pacrsopa (NH;O)Cl rucrepesuc cusibl TOKa HaMH
He HabJI0IAJICS.

W3 Gosee nerasbHOro pasbopa yCJIOBHII BO3HHKHOBEHUS IETJH THCTepe-
3ncCa CJIeIYeT, 4TO IMOBBHIIIEHHe OY()EepPHOCTH pacTBOpa JO0JKHO IPHBOAHTH K
YMEHBUIEHHIO MIMPHHBI 3TOH TeTVIH. BO3MOKHO, 4TO MeTJsi THCTepe3nuca IDH
BOCCTAHOBJIEHHH THIPOKCHJIAMHHA HACTOJBKO Y3Ka, 4TO He OOHapyKHMBaeTCs
Ha OmbITe.

Karanunraueckoe neicteue nonos OH™ npu BOCCTAHOBJIEHMH THIPOKCHII-
aMuHa Hesb3s cBecTH K mepesoay wmoHoe NH O B monekyasr NH3;O. [eii-
CTBUTE/NBHO, Tocae Hefirpaiusanun Bcero HCl B pacrBope COMTSTHOKHC/IOTO
ruppokcunamuHa pob6askoit LIOH (puc. 2, 8) Ha monsapusalioOHHONH KPHBOK
COXpaHsIeTCs pe3KUil mojabeM CHJIBI TOKa, W JajbHeflllee IOAlle/ayuBarye
pactBopa (puc. 2, 4) mpoJoJiKaeT CABUTaTh BOJHY THIPOKCHJIAMHHA B CTO-
poHy 0oJ/iee TMOJIOKUTE/NBHBIX NOTeHIHa 0B, MeXay TeM colepKaHue HOHOB
NH,O" nmo otnomennto kK o0memy xoguuectsy NH;O B HefiTpaauszoBaHHOM
pacTBope, KaK 3TO CJlefiyeT H3 BEJHUHHBI KOHCTAHTH oOCHOBHOCTH NH;0
(k -~ 1078), menbire 29%.

HawuGoJsiee BepOSTHBIM SIBJISIETCST IPEINONOXKEHHAE, COIVIACHO KOTOPOMY
ToJIle/dYNBaHHe B TPHCYTCTBHU ITOJOKUTENBHO  3apsiKEHHBIX HOHOB La™
Ha TOBEPXHOCTH 3JEKTPOJa NPHUBOAMT K BO3HHKHOBeHHIO aHHOHOB NH,O-,
aICOPOUPYVIOMIMXCS M BOCCTAHABJIMBAIOIIMXCS TIPH  TOJOKHUTEIbHBIX  )-II0-
TeHnuasax. Ilpennosozkenne o CyIIECTBOBAHHM aHHOHHOH (DOPMBI THIPO-
KCHJIaMHHA YKe BBICKA3bIBAJIOCh B CBA3M C PACCMOTPEHHEM IOBEJIEHUS THAPO-
KCHJIAMHHHBIX KOMILJIEKCOB IJIAaTHHBL (3).

UcciienoBanue BOCCTAHOBJIEHHST THAPOKCHJIAMHMHA IIPOJHBAET CBeT Ha
MPHPOAY BTOPOH BOJIHBI MPH BOCCTAHOBJIEHWH HUTpar-uoHa. Ha puc. 4 mpex-
CTaBJEHBl MOJISIPH3aNMOHHBIE KpHBbie pactBopoB NO;~, coaep:kalliux BO3-
pacrarouirne konmuyectBa NH3O. mapoxcuiamuH 106apiasiicss B BHIAE CBO-
GOJTHOrO OCHOBAHHS, UTOOB! H30exkKaTh MOSBJIEHHS BOJHB HOHA BOJOPOAA.
Kaxk Bunuo, npu no6asaennn NH3;O x pacrtBopy NOs;~ Bropasi BOJIHa BOCCTa-
ticBiienuss NO™3 Bospacraer mo Mepe noBbileHust KoHuentpamun NH;O, npu-
yem ¢opma ee ocraercsd HeHsMeHHOH. BosHa 3Ta, TakuM 06pa3oM, COOTBET-
CTBYET HIPOIECCY BOCCTAHOBJEHHST BosHHKIIEro u3 NO;~ THAPOKCHIAMHHA 10
ammuaka. JlanbHeHIuid mopabeM TOKa NpH  GoJee  OTPUIATENBHLIX I1OTeH-
manax CcBsg3aH yixKe ¢ paspamoM HoHoB La™
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