MHHUCTEPCTBO BBLICHIErO MU CPENHEIr0O CHELMAJIBHOrO
OBPA3OBAHHSI PC®CP

MOCKOBCKHH HHCTHUTYT -TOHKOM XHMHWYECKO¥ TEXHOJIOIHH
um. M. B. JOMOHOCOBA

Ha npaBax pykomucu

M. H. BAPTA®TUK

l/lCCJIEllOBAHl/lE PEAKLLMHA OKHUCJIEHUS STHJIEHA
XJOPUCTbIM MAJJAOUEM

ABTopediepar nuccepTalMM Ha COHMCKaHHE YYEHOH CTEMeHH
KaHIMJaTa XUMHYECKHX HAYK -

Hayunble pykoBopurtenu: xaup. xuM. Hayk WM. U. Moucees,
ya.-kopp. AH CCCP 4. K. Ceipkun

MockBa 1963



PaGora BeimosHeHa B MOCKOBCKOM HMHCTHTYTe TOHKOH XHMH-
yecko# TexHosoruu um. M. B. JlomoHocoBa.

[Tpocum Bac u corpynunkos Baiiero yupexpeHus, HUHTepe-
CyIOLIMXCS TEMOH AHccepTallUd, MPUHSATh Yy4YacTHe B 3acCeLaHHH
YueHOro coBera M MPHCIATh CBOW OT3HIBHI.

O nue w BpeMeHH 3amUThl 3a 10 nHeHd Gymer cooOIeHO B
razete «Beuepusas Mocksay.

C nHccepTandedl MOXHO O3HAKOMUTLCS B HayuyHOH GHOJHOTE-
Ke MOCKOBCKOrO HHCTUTYTA TOHKOH XUMHUECKOH TEXHOJOIHH HM.
M. B. Jlomonocoa (Mocksa, M. Iluporosckas, m. 1).

Hara paccbiku aBropedepata «  » mag 1963 r.

Yuenwrit cekperapp MUTXT um. M. B. Jlomoxocosa

(Il. ®. Demopos).



Karanutuyeckre mpeBpalleHus
HUI, TPOTeKalollue MOM AeHCTBUEM HOHOB METAJLIO
JIMHEHHMH, HrparoT OCO/bIIYI0 PoJb B  OPraHHYECKO
MHorue M3 3THX peaku{#i MOTYyYHJIH UIHPOKOE

npuMeHeHde. K umcsay Takux NPOLECCOB NPUHAIJEKUT

tauua aueruseHa mo M. I'. KyuepoBy, crepeocme;
NOMUMEPHU3aLHs 0JeHHOB, CEJEKTHBHOE OKHCJEHHE

npyrue. EcTb ocHOBaHUS TOJiaraTh, YTO B PeaKIUAX
lla CYLIeCTBEHHYIO pOJIb HTPAIOT 5I-KOMILJIEKCHI
MOJIEKYJl C
NPOMEKYTOUHBIMH COEIHHEHUSIMH B IMPEBpPAIleHHAX
Bce aT0 gesaer akTyadbHBIM HM3yue€HHe CTPOEHHS,

o6pa3oBaHUs U MpeBPallleHUs -KOMIIEKCOB HEH
COeIMHEHWH ¢ HOHAMU MePEXOMHBIX METaJIOB. Kced
3TOH 06JaCTH BAaXKHBI Kak [AJs NMOHUMAaHUS MeXaHH3N
yIKe H3BECTHBIX KaTalaU3aTOPOB, TakK M AJs paGor

EOBBLIX INIPOLIECCOB U HOBBIX KATaJU3aTOPOB.

Ko Bpemenu Hauana stoit pa6oTel (koHen 1957
paType, TOCBSLICHHON IT-KOMIIJIEKCAM MEPEXOIHBIX
oseuHaMu, Haubosee NOAPOOHO OLIIM OMHUCAHBI
CBOHCTBA J-KOMIIJIEKCOB JBYXBAJEHTHOH MJATHHLI H,
CTENeHHU, 7-KOMIIJIEKCOB [OBYXBAJNEHTHOrO IaJijiajus
MpEeNCTaBUTENEM  TaKUX  COENMHEHWH  fABJIAETCH
K[PtCl; - CoH,] (Lle#ize, 1829 r.).

Cpeny pasyUUHBIX MPEBPALIEHHH 3TOr0 KOMILIEK(

HeHaCbII.[leHHbD;(

coeIuHe-
B U HX CoOe-
M CHHTE3E.

[IPOMBIIIIIEHHOE

ruapa-
uupuueckas
osneUHOB U

TaKOTro po-

HEHAaCHIIEHHbIX
HOHAMHU MeTaJJIOB—KaTaJau3aTopoB, sABJIAIOLIUECS

oJs1e(bUHOB.
MeXaHH3Ma
ACBIIIIEHHBIX
e0BaHUS B
ia OEHCTBUSA
Mo I[OUCKY

r.) B JuTe-
METAJJIOB C
TPOEHUE W
B MeHblIeH
1. IlepBbiM

KOMIIJIEKC

a HauboJb-

219707 WHTEpPEeC TPEeNCTaBJsieT end pacmaj IpH KHIAYCHHM B BOMAE
C OﬁpaSOBaHI/IeM YKCYCHOTO aJpAeruaa u MeTaJIIMIeckKod TmJia-

THHBIL. WssectHO
[PdCl, - CoHals

TaK¥xe, 4To JT-KOMIIJIEKC

nmaJgJjanud

pacnmamaeTcsa ¢ OépaBOBaHI/IeM MeTaJJqJInuYeCcKora

majnanus gaxke mopi HeHcTBHeM aTMoc(hepHON Baaru. DTo LaeT
OCHOBaHMe I0JiaraTh, YTO NpUMeHsieMas B aHaJUTHUECKOH Mpak-
THKE peaklusd XJOPHUCTOTO MaJjafus ¢ 3TUJIEHOM B BOJHBIX PacT-

BOpax IMPOTEKAET Uepe3s INPOMEKYTOUHOe

STHJIEHOM B BOJHBIX pacTBopax Kade€CTBEHHO OBl

o0pasoBaHue
nueBoro amagora coau Lleiise. B mponyxkrax peaxiun PdCl,

naJJa-
©
o6HapyXEeH

yKcycHbI anpperunn (®uaaunc, 1894 r.). KoJnyecrBeHHble AaH-
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Hble 0 B3aumopedcTsun 3tuieHa ¢ PdCly, a takxke pgaHHble O
peaxiun C roMoJOraMyu 3THJEHa K HauaJy Hamed paGoTsl B JiH-
TepaType OTCYTCTBOBAJIH.

Mexny TeM, MCC/eOBaHHEe 3TON DEaKUHMH TMPEACTABIANO He
TOJNBKO TEOPETHUECKUH, HO M TPAKTHYECKHH HHTEPEC, TIOCKOJbKY
CPABHUTEJIbHO HHU3KHH OKHUCIHTEJIbHO-BOCCTAHOBHTELHBIH IOTEH-
nuan Pd—Pd!nosBossier Jierko OKHCJAHTL BOCCTAHOBJIEHHYIO
dopMy majjagds ¥, TakKAM 06pPasoM, OCYIIECTBHTH MpoIece, B
KOTOPOM COJIb MajIafust UTPaeT posib KaTaJausaropa.

B cBssW ¢ 3TUM MBI I[IOCTABHJH Mepen coboil 3amauy Hccie-
J0BaTh XMMHU3M B3aUMOJEHCTBHS STUJEHA W €ro TOMOJIOrOB C
XJIOPUCTBIM MajjajieM B THAPOKCHICOZEPIKAUIUX DPaCTBOPUTE-
JIAX ¥ KHHETHKY OKHUCJEHHs STUJIEeHA XJAODPHUCTHIM MaJjagueM - B
BOJIHBIX PacTBOPaXx.

I. Peakuus XJIODHCTOrO Majjgajgus ¢ ojde)UHAMU B BOJAHBIX
pactBopax

C 1eJpI0 TOJMYUEHHsT KOJHUYECTBEHHBIX MAHHBIX O peakluu
XJIOPUCTOrO MaJJaagdst ¢ 3THJIEHOM M ero roMOJIOraMu OblIM IIO-
CcTaBJIeHbl ONBITH, B KOTOPLIX BOomHble pactBopbl PdCl, ob6pabda-
TBIBAJYU OJIe(UHOM, 3aTeM PACTBOpP OTIAEJSJIU OT BBEIIABIIErO Me-
TaJINYeCKOT0 MaJgJanus, MAaTOYHBIH pAacTBOP TEPEroHdA/IM M OT-
rOH aHAJU3HUPOBANH Ha COMepPIKaHHe KapOOHHILHBIX COELMHEeHUH
C MoOMOIIbI0 2,4-MUHUTPOGEHUITHADASHHA, ceMUKapba3uga ¥
THOoceMuKapbasuga, a Takke mogasiporpaduyeckum meronoMm. B
pesyJbTaTe 3THX OMBITOB OBLIO YCTAHOBJEHO, YTO B3aMMOZAEH-
CTBHE XJOPUCTOrO MaJJaius ¢ 3THICHOM NPUBOAHT K 00pasoBa-
HUIO NMPaKTHYECKH TOJbKO YKCYCHOro aJgbjaeruga (Beixom 93—
97% Ha BOCCTAaHOBJIEHHBIH namaanui). [Ipw BOCCTAHOBJIEHHH
PdCl, nponunenom 6bly1 TOJAYUeH aleToH (BBIXom 98%) u ciaemel
mponuoHoBoro anpaerupa. OxucieHue OyTujeHa-2 (cMech Yuc-
U TPAHC-) TPUBEIO K 0OPA30BAHHI0 METHJSTHIKETOHA, a IHKJIO-
rekceHa—K 00pasoBaHMI0 LHUKJIOTEKCaHOHA. DBlIo Takke ycra-
HOBJIEHO, UTO B BOJHbBIX PacTBOPax XJOPHUCTHIH HajjJaguil BOC-
CTAaHABJAUBAETCS 2-METHAGYTEHOM-2 (TPUMETHUISTHJIEHOM), HpH
3TOM TakXke 0o6pasyercs KapGoHHIbHOe coennHeHue. Bmecte ¢
tem PdCl, He pearupyer ¢ TETPaxJOpP3THIEHOM U ¢ TeTpadeHHI-
STUJIEHOM faxe MPH AJUTEJbHOM KHIISTYEHHH B BOJHOM PacTBOpE.

DTy pe3ynabTaTEl, a Takxke G6oJiee MOAPOOHEE NAHHBE, MOJY-
yennsle B paGore 0. Cmuara u corp., OnyGIMKOBAHHOH IOCIE
OKOHUaHHs 3TO¥ YacTH HALIero HCCleJOBaHMA, MOKA3kIBAKOT, UTO
oJie(UHBI, UMEOIIe XOTs Gbl ONMH aTOM BOJOPOAa IpPH JBOH-
HOl CBsSI3H, BOCCTAHABJIUBAIOT XJOPHCTBIH MaJjaguil B BOLHBIX
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pacTBopax ¢ 006pa3oBaHHEM METAJIHYECKOTo NaJJajus U Kap-
OOHUILHOIO COeNHHEHHs MO YypABHEHUIO: '

R\ R
il =
»C=0C{ +PaCL+HO=
RIS H
R @
:R/ic_c/\/\ L Pd + 2HCI (1)
B RE

Kap6ouunpHas rpynmna o0Opasyercs IPEUMYILECTBEHHO Y TO-
10 aTOMa Yraepona, K KOTOPOMY TpPH KHCIOTHO-KATAIU3HUpyeMOM
NPUCOE IMHEHUN KHCJIOT Mo npaBuiay MapKOBHHKOBa IIPHCOEIH-
HsIeTCsl aHUOH. : :

Il. Peakiius Mexay ojgedHHAMH U XJOPUCTHIM NajjajHeM B
NPUCYTCTBHH OKHUCJHNTEJeN

HccnenoBanvie peakluy B YCJIOBUSAX, KODAA MPOHUCXOAUT 0O-
pasoBaHue MeTaJsnueckoro nasgamus u woHos HsO*t u Cl-—,
CBSI3AHO C psAIOM HeynoGers. [IpencraBassoch Le1€CO00pasHbIM
[IPOBECTH 3Ty DPEAKIMUIO B MPUCYTCTBUM OKHCJUTEJNs, KOTOPBIH, He
B3aUMOIEHCTBYsT ¢ OAe(DUHOM U TPOAYKTOM ero IIpeBpalieHus,
OBl OB CMOCOGEH HOCTaTOYHO GBICTPO OKUCJIATh BOCCTAHOBJ/IEH-
ayto dhopmy maJaandsd, NpeJoTBpalllast ero BblIAajeHHe U3 Pact-
ropa. B kauecTBe T@QKOro OKHCIIMTENs, €CM CYyAMTh MO CTaH-
JAapPTHBIM OKHCJ/IHTEJIBHO-BOCCTAHOBHUTEJLHBIM noTennuaJgam, B
KHUCJBIX PACTBOPAX MOTYT CJAYXKUTh XJOpHAs Me[b, KHCIOPOL,
n-GeH30XUHOH, MEePEKUCH BOLOPOLA U MAP.

1. Kucaopon mpu OTCYTCTBHH [PYTIHX 'BellleCTB OUEHb MeJ-
_ JIEHHO OKUC/IsSeT MeTaJJudyecku# madgnanuil. [Tostomy ILeJsecool-
Pa3HO BBEIEHUE B CHCTEMY TAKOIO OKHCJHUTENS, KOTOPBIH OBl Ol
CrocobeH OKMCJATh NaJJiafui, a ero BOCCTAHOBJEHHas Qopma
okucasiach Obl KucaAOponoM. Ham ymasochr mokasaTh, uTo B Ka-
YeCTBe TAKOLO OKHCJUTENS MOIYT OBITh HCIIONb30BAHBI COJIU OKH-
CH MeIU B MPHUCYTCTBHM raJJOreHHUI-HOHOB. B pactBopax as0THO-
KHCJBIX HJH CEDHOKHCIBIX COJIEH, MPH OTCYTCTBHM KAKHX-JH60
LDYITHX 100aBOK, OKHMCJEHUE MeTaJNUYecKOro MajJiaiusi COJSIMH
OKHCH Me[M TepMOJMHaMMYeCcKH HeBO3MOXKHO. B pactBOopax ra-
JIOTEHU/IOB COJM Majyafdsd HAXOZATCs NPEHMYIUIECTBEHHO B BH-

S
jge aumpokommiekcos tuna PdXi , a BoccTaHoOBJ/IeHHe HOHOB
Cu' uger 40 coefMHEHMH - OLHOBAJEHTHOH Memu CupXy, HIH
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CliX, In Cuter B pesysbTaTe CTAOUIN3ALNU OKHCJIEHHOH (op-
MBI MaJjlafiisd W BOCCTAHOBJEHHOU (OpPMBI Menyu CTAHOBUTCA
BO3MOXHBIM OKMC/IEHHE METaJJINIecKOro MnajJaids - XJAOPHIOM
nwiau 6pomuaoM Mmegd. TepmoavHamuyeckue (GakTOPLl CTAHOBSAT-
csi GoJsiee GJIATONPHATHEIMK C IOBBIIEHHEM TEMIEpPaTypHI.

B onpitax mo oxMcaeHHIo 0JeDHHOB KHCAODOAOM LasoBas
cMech (2 o6bema ogedrHa Ha | 06BeM KHCIOpOAa) NPOIyCKa-
Jlach ‘Uepes KHCJBIH BONHBIH PACTBOP coJel Iajjagus A OKHCH
Menu npu 90°. Tas nucneprupoBalics ¢ MOMOILILIO CTEKJ/SHHOIQ
duabrpa Ne 2. Tlocie peakToOpa ras NPOXOAMJ UEPE3 CHCTEMY
CKpy66epoB, B KOTOPhIX MNPOAYKTH yJaBJAMBAaJM BOXOH H aHa-
JIMBUPOBAJIH OKCHMHBIM METOLOM. DTHUM NYTEM MNPH OKHUCJIEHUE
STHJIEHA OB MOMYYeH YKCYCHEIfl aJbAerui. B mpucyTcTBHEM KOH-
TaKkTHOro  pacrsopa, copepxawlero 0,024 wmoas/a PdCls,
0,16 mors/n Gpomuoin memu, 0,04 moss/a, XJOpPHOH Mean W
0,08 moan/sr HeSO4 mpu o6bemuOl ckopocTn 100 4/ KaTanusa-
TOpa B Yac, KOHBEPCHA STHJIeHa cocraBadna 25%, BBHIXOL alb-
[€rHa 1O NpopeardpoBaBiuemMy 3TuaeHy Gosee 95%. Ilpu oxkuc-
JIEHUY TPONU/eHa NpH TOH ke OO0BeMHOH CKOPOCTH B IIPHUCYT-
CTBUU KaTajmsaTopa, copepxauiero 0,036 wmoss/a PdCls,
0,18 mosja CuBry u 0,15 moa/a CuCly u 0,8 mosjs HySO4, koH-
Bepersa cocraBiasna 15—17%, BHxXox KapOOHUILHLIX CO€LHHEHHUII
Ha mnpopearnposaBmui nponuaeH 95—96%. B npomykte peak-
UMH HapsAy C - aueToHoM OBlI0 06Hapy:KeHO ~ 59 mpomHoHO-
BOTLO aJbJeruna.

Taxum o6pasom, mpu MHPONmyCKAHAHM cMecH oJedHHa M KHC-
JIOpOfa yYepes pPacTBOP, COAEPKAIUMH TFaJIOTeHHAB NaJJafus M
OKHCHOW MeJH, NPOTEKAIOT CJEAYIOUINE PeaKIUH;

Pd X2- 4 C,H, + H,0 = Pd 4- CH,CHO + 2HX + 2X- (2)

Pd - 2Cu X, + 2X= = Pd X2 - 2CuX 3)
2Cu X 4 1/20, 4 2HX = 2Cu X, + H,0 (4) .
C,H, + 1/20, = CH,CHO | ()

Conu Meam u KUCTIOPOn OblTa Tak:Ke NPUMEHEHbl B  BbIIIe-
ynoMsinyToilt paGore IO.-Cmuara u cotp. dra peaknus Jeraa B
OCHOBY MNpPOMBIIJIEHHOTO CHHTE3a YKCYCHONO aJbIernga U3 S5TH-
Jiena, KOTOPBIA B HACTOslIE€e BpeMs IIHPOKO BHEAPSETCS B NpPO-
MBILIJIEHHYI0 NPakTuky. OCHOBHBIMM TNPEHMYIIECTBAMU  3TOrO,
MO-BUAUMOMY, Hanbo/ee MePCHeKTHBHOr0 MeTOfa MOJIyUEHHS YK-
CYCHOrO aJIbJerujia. ABJsOTCS AelIeBU3HA W LOCTYMHOCTH CHIPbA,
BBICOKASl MPOM3BOAUTENLHOCTL KaTaJusaTopa B CPABHUTENBLHO |
MAPKHX YCJIOBUSIX M BBICOKAf CEJNEKTHBHOCTh IPOLECCA. .
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2. KpoMe xucaopoaa 1 cofelf Mein B HallMX oNbTax B Kaue-

CTBE€ OKHUCJ/IUTEJIA OBLIU IIPUMEHEHBl TakKKe 7-0€H30XUHOH H IIe-

peKHch BOLOPOAA. 7-DEeH30XHHOH SBJISETCS PEAreHTOM, I[O3BO-
AAIOIMM OCYLIECTBUTH OKHCJEHHe OJe(HUHOB MOCTATOUYHO OBICT-
po B BecbMa MATKHX ycsaoBusax. CnenuanbpHbBIMH ONBITAMU OBLIO
YCTaHOBJEHO, YTO OKHCJIEHHe 3THJIeHA 7-0eH30XMHOHOM B IpH-
CYTCTBUH XJIOPHUCTOTO Naiajds MNPUBOAUT K 0OPA30BAHMIO YK-
CYCHOT'O aJjibJerujfa ¢ KOJHUECTBEHHBIM BBLIXOJOM. B 5THX OIbI-
Tax K PeaklLHOHHOMY PAacTBOpPY Ilocje IOIVIOLIEHHs STHAEeHA (IpH
20°) noGaBasiiy .COJNAHOKUCABIA DPACTBOP XJOPHUCTOTO 0JIOBA IS
BOCCTAHOBJIEHU S HEMpPOpearupoBaBuiero 7-0eH30XUHOHA U CBA-
3bIBAHHSA B KOMIIEKC MaJJlafysd, U ONPEAeasin KapOOHUJAbHLIE B
BUAEe 2,4-MUHUTPODEHUITHIPA3OHOB BECOBBHIM METOAOM. BBIXOJ
YKCYCHOTO aJbjeruga coctasass 98—999% mno stuaeny. B or-
JeNbHbIX ONBITaX NOTEHIHOMETPHUYECKH H3Mepsaach KOHLEHTDA-
L¥s THAPOXMHOHA, 00PAa30BABINEroCs: MPU PeakunH. BBIxom THA-
poxuHOHa cocrapjser mpaktuuecku [00% ~mo IOIVIOIECHHOMY
srusieny. Takum o06pasoM, cyMMapHBEIH Hpolecc MNpOTeKaer MO
Y PaBHEHUIO:

C,H, 4+ C;H,0, = CH, CHO - C;H, (OH), (6)

AnanoruuHbIM TyTeM GBIO YCTAHOBJEHO, YTO MPH OKUC/IEHHH
LUKJIOreKCeHa B 3THUX YCJIOBHAX 0Opa3yeTcs NUKJIOTEKCAHOH C
BEIXOHOM 96—98Y%.

3. Hamiy oneiThl nokasaay, uto pasbGap/eHHbIE COMSTHOKHCJLIE
pacreopsl PdCl,, comepxaiiue 3—59 mepekucu Bomopoaa, mpH
25° MeNJIeHHO IIOTJIOIIAI0T MPONUJIEH ¢ 06pPa30BAHHEM alleTOHA.
Meraginyeckuii najjaidii IpU 3TOM He BhlIajgaer. Takum 06-
pasoM, peakiysi BOCCTAHOBJEHHUS COJIM NajJaagds B 9THX YCIO-
BHSIX CONPOBOXKAAETCH OKHCJAeHHeM 00pasyiollerocs OpH 3TOM
najJajgus INepekucblo Bogopoma. CymMMapHas peakuns Mpef-
cTaBisier co0Oi OKHCIEHHE OJepHHA MEpPEeKUChio BOAOpOxA B
KapOOHH/IbHOE COeNMHEHUE:

C, H, + H,0, = CH, COCH, + H,0 @)

IIpu oxucleHny STHJEHA STUM MeT0JOM OblLl MOMyYeH YKcCyc-
HBIH. aJIbIETH, HO C HEOOJbIINM BhixomoM (129% ), mo-BHIHMOMY,
BCJI€[ICTBHE OBICTPO IIPOTEKAIOIIErO MPH 5TOM OKHCJEHHs aJbIe-
rMaa B yKCycHyI0O KHeaory. Kpome rtoro, Bo Bcex caydasix HpHU-
MEHEHHMsI NMepPeKHCH BOJOPOAA, B PACTBOPE OMHOBPEMEHHO C OC-
HOBHBIM NIPOLIECCOM MPOUCXOAHUT 3aMETHOE Das3joKeHHe MEPEKUCH
BOMOPOA Ha KHCJODPOA ¥ BOALY, NPHYEM C IIOBLIIIECHHEM TeMIIe-
paTypel CKOPOCTh 3TOH DeaklUH DPAaCTeT SHAUMTENLHO OBICTpEE,
ueM CKOPOCTh OCHOBHOI PeaKIuH.



IIl. Oxucaenue aTuieHa XJOPHCTHIM NaJAAAUEM B HEBOJHBIX
pacTBopax

C mesblo BBISICHEHHS] BO3SMOXKHBIX INyTe€H peakudy GBLIO
NPeNPUHATO HCCAEIOBAHNE PeaKUHMU STHJIEHA C XJAOPUCTHIM Mad-
JlalHeM B PAaBJHMYHBIX HEBOAHLIX THAPOKCHJICOAEPIKAIIMX pPACT-
Bopurenax. [lpexBapurenpHble ONBITEl, B KOTOPBIX HCCJEI0BA-
JIOCh B3auMmojerictBHe Komilekca Xapama [PdCly . CoHyly ¢ Je-
JAAHOH YKCYCHOH KHCJAOTOH, II0KA3aJjH, uTo 5T0 COeNHHEHHe,
MTHOBEHHO pearupylolliee gaxe C Bjaaroii Bosayxa ¢ o6pasoBa-
HHEM YKCYCHOTO aJIbAeruja, Merajnaudeckoro mamaagds n HCI,
He M3MEHSEeTCs B pacTBope JeASHOH YKCYCHOH KHCAOTHI B Teye-
HHE [lecsiTh cyTokx. BmecTe ¢ TeM, B pacTBOpax METHJIOBOrO, STH-
JIOBOTO M OEH3HJIOBOTO  CHHUPTOB H  (eHoJa  KOMILIEKCE
[PdCly - CoHyl, GbleTpo paspyuwiaercss ¢ BBIAGJAEHHEM METAJJIH-
UECKOro majylagisi U XJOPHUCTOro BOLOPOAA.

BosmoxHo, yTo 3aTpyaHeHNe pacmama m-KOMIJIEKCa B YKCYC-
HOIl KHC/I0Te 06YCJIOBIEHO MOHHMKEHHOH HYK/IEOMHABHOCTBIO ee
MOJIEKYJI, KOTOpble GoJiee CKJIOHHEI K OTIIEIJIEHHIO NPOTOHA, He-
KeIn K 00pasoBaHuI0 OHHEBBLIX HOHOB. C Lie/bi0 MPOBEPKH 3TOT0
NPEANOIONKEHNSA OBIJIM TIOCTaBJEHB! OIbITH, B KOTOPHIX H3yua-
JIOCh B3aWMOJEUCTBHE KOMILIEKCAa Xapalla WM 5THJIEHA ¥ COJH
MaJJlalis ¢ PacTBOPOM JIE[AAHOH YKCYCHOH KHCJIOTHI, COmepiKa-
el aueraT HaTPHS.

Hamw ombiter moxasamu, uro Kommiekc Xapama GhICTPo pe-
arupyer ¢ aueraToM HaTpusd B JIEAAHOH YKCYCHOH KHCJOTE.
[lponykramy peakium B 5T0M CAyuae SBJASIOTCS METAJNJIMYECKHH
najjlaguii W BuUHMIAnerar. JleficTBMe STWIeHAa Ha PacTBOD
PdCls n anerarta HaTpusi B JIeASHON YKCYCHOH KHC/IOTe TaKiKe
PUBOJAHMT K BOCCTAHOBJIEHHIO XJIOPUCTOrO MaMaagdsd 40 MeTaJ-
Jas OpHOBpeMeHHO ¢ BHIXOAOM 979 Ha NOTJIOIIEHHBIH STHJEH
ofpasyercss BUHHIALETaT (0XapaKTEPH30BAH 110 NAHHBIM 3Je-
MEHTapHOro aHa/usa, (QU3HYECKMM KOHcTaHTaM u UK-crekTpy):

C,H; + Pd Cl, 4+ 2CH,COO Na->
—~ CH,=CHOCOCH, -+2NaC| 4 CH,COOH (8)

B npucyrcreun n-6eH30XMHOHA OJHOBDEMEHHO ¢ peakIHel
(8) mporexaer oxucienue masaagds. CymMmapHas peakuusi Mo-
’)KeT OBITL NpeAcTaBieHa ypaBHEHHEM:

C.;H,4- CH, COOH - C1.0;:= CH,= CHOCOCH, - CH (O]
(9)

IlIpu npoBejenum 5T0ii peakuuu GuJ NONYUEH BHHUJALETAT

¢ Beixogom 909% no sruseny.
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Hapsiny ¢ n-6eH30XHHOHOM B KauyecTBE OKHCANTEJNS MOryT
ObITb HCHOJB30BAHBEI TaKKe W [PYrHe COENMHEHWs, HalpuMep,
raJgoreHuabl Medu M Kucjaopon. Tak, IpM HpONyCKaHUH Ta30BOH
cmecu (2 obbeMa sTHIeHa Ha 1 ofwem xucaopona)-mpu 100° co
ckopocTelo 20 4 Ha /4 KaTajauM3aTopa B Yac Uepes JeNsiHylo VK-
CycHyI0 KHcJ0Ty, comepskapmyto 0,02 moa/a PdCly, 0,35 moa/xr
CuCl,, 0,25 mos/s auerata HATPUS U 5 Y BECOBHIX YKCYCHOrO aH-
THApHAA, TIPH OJHOBPEMEHHOHW OTTOHKE MPOAYKTa, C BBIXOLOM
20% 1o sThiAeHy OBLI MOJydYeH BUHHJAUETAT. HHsKkMil BbIXOM
NPOAYKTA B ITOM Ccijyuae 0OBCHSETCS, IO-BUAUMOMY, €ro LOJH-
Mepu3alnel B YCAOBHAX OMBITA.

[Tpu peaxuwnu xommaexca [PdCly - CyHyly ¢ srmioBeiM — crimp-
_TOM Hapsay ¢ METaJJIHYECKUM MaaajueM U XJOPUCTHIM BOJIO-
pomoM o6pasyercs AMATUIALETANb YKCYCHOTO aJjbmerwujpa (oxa-
pPaKTepU30BAH MO NAaHHLIM 3JIEMEHTAaDHOTO aHaJausa, (uU3uyec-
KHM KOHCTaHTAM M C MOMOLIbIO THAPOJIH3A, NMPUBOIAIIELO K 00-
DPA30BAaHUIO YKCYCHOTO aJbleruia). Peakuus mNpoTekaer IO
yDaBHEHUIO:

[PdCl,- C,H,], + 4C,H,OH = 2Pd 4+ 4HCI 4 2CH,CH (OC,Hj;),
(10)

Pacteoper PdCl, B a6comioTHOM cnupTe GbICTPO MOTJIOLLAIOT
STUJIEH, IIPU 3TOM TaK:Ke BBIIEAAETCH MeTaJJHuecKui maJlaaiui
U XJOPUCTHIE BOgopod. IlpoayxToM OxucIeHUs: STHJIEHd SIBJSAET-
cs AU3TUNALETa]b YKCYCHOro ajdbieruga ¢ BeixogoM 88,2%
MOTJIOIIEHHBIA 3THUJIEH:

C,H,+PdCl,+-2C,H,OH = Pd + 2HCI - CH,CH(OC,H,), (

B npucyTeTBHM 72-6eH30XMHOHA HAaM yHaJdoCh OCYLIECTBHTD
MOJIyueHHe alleTalisi B PacTBOPe aOCOMIOTHOTO CHUPTA M3 STHIIe-
Ha TIOJ [EHCTBHEM KaTaJHTHUECKUX KOJHUUECTB XJIOPHCTOTO MHAjl-
aanusa (Belxonm 72,4% mo sTHIEny):

C,H, 4 2C,H; OH—+—CHO = @) (C5 OC H,), + C¢;H, (OH),
(12)

OxHcJIeHHe BOCCTAHOBJIEHHON (HOPMBI TaMAagus MOMKHO OCY-
LIeCTBUTh TaKxKe C MOMOLILIO APYrUX OKUcauTesed. Hampumep,
HpU MOTJIOLWEHMH 3THJeHa cnUpTOoBbIM pacTBopom PdCl; m xiop-
HOH MeJHU BBIIENSAETCsS MOJMYXJOPUCTAS MEOb M 06pasyercs ale-
TaJb: £

C,H, + 2C,H,OH +4- 2CuCl, = CH,CH (OC,H,), +
—+ 2HCI + Cu,Cl, (13)

AnanoruyHbM IyTeM NPH OKHCJEHHHM 3THJIEHA B PACTBOPE

a0CO/IIVTHOrO MeTaHoMa OBl MOJAYYEH AUMETHIALETAaNb YKCYyC-
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moro anpperuga (seixon 759%), B pacTtBope Ge3BOAHOrO H30MPO-
IAJIOBOrO CNUPTa—IHU30TPONHIALeTa]b YKCYCHOTO —adlbAeruja
(Beixonm 64%). Ilpu peakuun nponugera ¢ PdCl; B aGcosorHoM
sTanojie OBI. MOJYYeH AUSTHIKETaNb anetoHa (Bexom 66% ).
Bce 3111 mpoayKTH 0XapaKTEPU30BAHEI MO HaHHEIM 3JeMEHTaPHO-
ro aHangnsa, (PUSHYECKUM KOHCTAHTAM M MPOAYKTAM THIPOJH3A.

MoxkHO NpennoJoXnUTh, YTO IEePBOHAUAIBHBIMU NIPOLYKTAMH
OKHCJEHUS 0JE(MHHOB B CIUPTOBBIX PACTBOPAX SBJSIOTCS MPOC-
Thie BUHUJIOBBIE 3()UPHI, KOTOPble B IPUCYTCTBUH C/IELOB XJOPHC-
TOTO BOJOPONA ¥ COJEH TsKeNbIX MeTaslI0B OBICTPO IIPUCOELHU-
HAIOT MOJIEKYJly COHpTa ¢ 00pa3oBaHUEM AaleTasd:

CH, = CHOC,H, 4~ C,H,OH = CH,CH (OC,H;),  (14)

Henasuo Crepn u CeKTOp COOGUIUJM, YTO OHH BOCIIPOM3BE-
JU 3Ty YacThb Hamed paGoThl. DTH aBTOPH MOKA3aJH IPUMEHH-
MOCTh HAlJIEHHOH HaMH DPEaKUUHd BHHWIMPOBAHUS Takke Ha
Ipyrux ob6bekrax. KpoMe TOro, oHM €OOOWIMJIM O TOM, UTO. B
NPOAYKTAX PEAKIUH W30MPONUIOBOrO CIHPTA C 3TWJICHOM H C
IPONMUJIEHOM OOHAPYMKEHBI HEGOJbIHE KOMUYECTBA MPOCTHIX BH-
HUJIOBBIX 5()HPOB, TPEANONOKEHNE O NPOMEKRYTOUHOM 00paso-
BaHHH KOTOPLIX OBIIO paHee BEICKA3aHO HAMHU.

IV. PaBHOBecHe KOMNJIEKCOOGpPa30BAHHS MEXAY XJOPHCTHIM
TajgiagieM W 9THJIEHOM B BOJHBIX pacTBOpax

ITpenBapuTebHElE KHHETHUYECKHE OMBITHI MOKA3aJH, UTO CKO-
POCTE BOCCTAHOBJEHHSI XJAOPUCTOrO I1a/jaagns STHICHOM B BOJHBIX
pacTBOpax pe3Ko Mmagaer TPH YBEJHUEHHH KOHIEHTPAUUM HOHOB
BOLOPOAA U XJOpa, a TAKKE HEUTPAJNbHBIX COJIEH, aHHOHBI KOTO-
PBIX HECMOCOOGHBI K KOMIJIEKCOOOpasoBaHuio ¢ maJaaguem. May-
YeHHE DPACTBOPUMOCTH 3THUJIEHA B PacTBOpax COJdH Najaagds B
VYCJOBHSX, KOTJa OKHCJEHHe 3THAEHA 3aTOPMOMKEHo (mpu KOH-
ILeHTpally HOHOB XJ0opa ¥ Bojopoma Gousblue 1 mossa/a, coan
naJianus Huxke 0,2 mossa/sr m mpu TeMmnepatype uuxke 40°) mo-
Kasajlo, UTO 3TH PacTBOPHI OLICTPO INOIJIOILAIOT 3TUJEH, IPHUEM
OCHOBHOE KOJHYECTBO STHJ/EHA IOrJjouiaercs uepes 5—10 mu-
HYT mocJe NPUBENEHUs] B. KOHTAKT MKUIKOCTH U rasa, a paBHOBE-
CHe HaJIeXHO YycraHaB/auBaercs B TeueHue 25—30 muuyr. [lo-
TJIOLIeHNe 3THJIEHA B 3TUX PacTBOPax HE CONPOBOXKTAETCS BBILE-
JieHHEeM MeTaJJINUuecKoro MaJfjajids u Oo6pasoBaHHeM YKCYCHOro
agJpueruga. B HeKoTOpBIX OMBEITAX (NPH BBHICOKHX KOHIEHTPALU-
SIX COJM TaJJIafus, HU3KUX KOHIEHTPAUUAX HOHOB XJopa H BO-
JIOpOJia) MOC/e MONMIOIIeHUsi OCHOBHOTO KOJIMUECTBA STUJICHA
(2,6—10 cm® Ha 20 cm® pacrBopa 3a 5—10 mur) HaGIOAANOCH
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MENNEHHOE NONJIOWeHNe HEOONBIINX KOJAMUECTE STUAEHA C 110-
cTosiHHOM ckopocThio (0,02—0,05 cx® 3a 10 munyT), 00yCAOBACH-
HOe MPOTeKaHHeM Me[JIEHHOrO B 3THX YC/JAOBHSX OKICJEHHS 3THU-
JeHa. BausgHue sroro mpouecca HCKJAOUAJIOCL INyTeM COOTBET-
CTBYIOIILEH 3KCTPATOMSAIUL. »

PacrBopumocTs ucciaenoBanach MpU MOCTOSHHOM JaBJIECHUH
B TEPMOCTATHPOBAHHOM mNpubdope, cHaGkeHHOM ObLICTPOXOAHOH
MAarHATHOH MellaJko#. Mamepenue oGbemMa rasa MPOBOAHAOCH C
TOMOLIBIO 610peTKH ¢ peaenusimu Ha 0,02 cm® ¢ TOUHOCTBIO [0
0,0t cmd.

PacrBopuMOCTs 3THJIEHA B pacTBOpaX, COHEPIKAlIHX COJb
naJJiafgusl, BLIIE €ro PACTBOPUMOCTH B TaKHX ke pPacrsopax,
He CoJepxKalllUX COMH MaJjaafusd. DTa pasHHIA B PacTBOPHMOCTH
B IPUCYTCTBHH U INPU OTCYTCTBUH COJIM NaJJafdsd OTBEUAeT KO-
JIMYECTBY 3THJIEHA, CBA3AHHOMY B f-KOMIIJIEKCHL.

HsBecTtHo, uto B anuoHe couau Llefise HecKONbKO MOBbLILIEHA
CIOCOOHOCTh K 3aMELIEHHI0 HOHA XJ0Pa, HAXOMAIIErocs B TPAHC-
NOJIOXEHUH K STHJIEHY, BCACNCTBUE €r0 CHJILHOIO TPAHC-BJIUA-
HUsl. DTO JlaeT OCHOBaHMe IoJiaraTh, 4TO B PACTBOpax XJ/IOPHC-
TOro maJdJafusg 06pasyloTcsi B COM3MEPHMBIX KOJMUYECTBAX KOM-
niexesl [CoH,PdACls]~ wu rpanc- [CoH, - PACly - OH,). KoHument-
pauMs CBS3aHHOrO NaJJagleM 3THJeHa OTBeYaer CyMMe KOH-
LEeHTPalHui 3THX KOMIeKcoB. CyMMa KOHIIEHTpAaUuH si-KOMIJIEK-
COB BO3pAacTaeT C yBeJMUYEHHEM KOHUEHTPAUHH XJIODHCTOrO IaJ-
Jla[iusd, €CIM KOHUEHTPAUMsA «CBOOOMHBIX» HOHOB XJOpa MAJo
MEeHsIeTCsl, NOAUHHSACL ypaBHeHH 15 (cm. taba. 1):

AV{[CIT] + AV}
{PdCiZ= = AVICyEL)

=K (15)

rae: AV (iorb/.2) — m3MeHeHHE | DACTBOPUMOCTH 3THIEHA,
06s13aHHOE LHDHCyTCTBHIO B pacTBope
CONMM mannagus, CyMMa KOHNEHTpalui
KOMIIIEKCOB
[C.H,PdCL ]~ u [C,H,.-PdCl,-OH,],
[CI~ ] (#046/2) — KOHLEHTPALKUSA ,CBOGOLHBIX® HOHOB XJI0-
pa (He CBSI3aHHEIX B KOMILIEKC C Taj-
JajHeM) L0 PacTBOpPEHHsI 3THJEHA,
[PACIZ—] (#0.5/2) — KOHLEHTpAUKS AUMAOKOMITIEKCA PdElz=
JLO0 pPacTBOPEHHs THJEHA,
[C.H,] (#048/2) — pacTBOpHMOCTE 9THIEHA m[pPH OTCYTCT-
BHH COJIH HajJaaiusd. :
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[lpn BuHiuucnenud woncrantel K mo ypaBHenmio (15) e
VUHUTLIBAETCA M3MEHEHHE KOHLEHTPALUH HOHOB XJjJopa, 06s-
sanHoe samemrennio Cl— — HOHOB BOLOH TIPH OO6GPa3OBAHHH
[C,H,-PdCl,-OH,]. Tlockonrky cymmapHas KOHLUEHNTpAaLUs
T-KOMIJIEKCOB W, CJEAOBATEJNbHO, KOHUEHTPALLHS KOMII-
aekca [C,H,-PdCl,-OH,] Bo Bcex wuccienoBaHHBIX Clyyasix
SHAYHUTEIbHO MEHLUIE KOHIEHTPALMH HOHOB XJIOpd, 9TO
IPUOJIMKEHNE HE BHOCHT CYIIECTBEHHOH OIIHOKH.

Mamepenusi pacTBOPHMOCTH STHJEHA B pAcCTBOpax, CoLepKa-
¥X pasHble KOHLUEHTPAUWH XJOPHOU KHCJAOTHI MPU MOCTOAHHOM
HoHHO# cusie pacrtsopa (cmerema HCIO,—LiClO,) mokassBaior,
yTo KoHcTaHTa K mpakTHuecK: He 3aBHCHT OT KOHILEHTPALHH
MOHOB BoJopona B uHrepsate 0,9—3,0 mos6/4. Tlpu mHoBbIIE-
nnu  konuentpauuu LiClO, B pacreope B wuHrepBase 0—
2,6 moas/s 3HAUEHUs KOHCTAHTH K yBEJIMUHBAIOTCA, IIPUUEM JIO-
rapu(mM KOHCTAHTHl JHHEHHO BO3DACTAET C YBEJIHUCHHEM HOHHOU
CHJIBl pacTBopa. 3aKOMILIEKCOBAHHOCTh maianua @ (oTHomIe-
Hue ofllell KOHUEHTPALUY MajJlafus K PABHOBECHOH KOHIEHTPA-

2—
uua uoHoB PdCls™ ) HeckosabKo MagaeT ¢ POCTOM TEeMIepaTyphl
B unrepsaje or 10 mo 40°C.

Tabauya

PactBopuMoOCTb aTHIEHa B pactBope, comepxkamem 1 noasla LiCl u 3 moas/a
HCIO, npu orcyrcrBMM M B NPHUCYTCTBUM XJOPUCTOro mannamus npu 13,4°

e 3 g

=) g = M,

= 2 | avae, [[CH-l | S VG

awS - ars [CoH,] K
éé 'Cz MONB| A MONB[A : §§ HOABIA

1,672 | 0,970 1,53 4,50 1,405 0,315 23,4
2,71 0,948 2,68 4,50 2,44 0,566 2319
7,59 0,856 8,09 4,50 6,78 1,54 22,7
9,80 0,815 11,10 4,50 8,69 2,01 28,2
10,79 0,795 12,75 4,50 " 9,51 2,25 23,7
12,36 0,767| 14,35 4,50 10,93 205 | 9.4

Jlerko BuaeTh, YTO BBHIYUMCIENHAS IO ypaBHeHHIO (15)
xoncraita K aABageTcs QyHKIHEH KOHCTAHT pPaBHOBE-
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cusi  o6pasoBamusa  m-komisiekcos  [C,H,PdCL]~ (K;) =u
[C,H,-PdCl,- OH,] (K,) u3 PdCl2~ u pacTBOpeHHOro 3TH/IEHA:

e e L O 16
K=K e {piell)

Jlusi ompepnesnenus uucsaeHHbx sHaueHuii K; u Ky Gplio  He-
CJIEIOBAaHO KOMIJIEKCOOOpasoBaHue MEXKAy XJOPUCTHIM HaJJajiu-
€M U STHJIEHOM B PAacTBOPAX, B KOTOPBIX MPH MOCTOSHHOH CyM-
mapuoit xouumenrpauun HCI u HCIO, 3 moav/a u LiCl 1 moss/a
KOHIIEHTpAIlMi HOHOB XJopa MeHsadach oT 1 mo 4 moas/sa. B pe-
ByJbTATE STOU CEPUH ONBITOB ObLIO YCTAHOBJ/EHO, YTO (YHKUHA
sakommiaekcopannoctu (O—1) [Cl-?/[CoHs] nuHelHO BO3pac-
TaerT ¢ yBeJHUEHHEM KOHIEHTPALUW «CBOGONHBIX» HOHOB XJOpa
[CI=]. D10 moaTBEp:KAAET MPAaBUJABHOCTL HAIEro IMIPeANoJozKe-
HUsI O CYIIECTBOBAHHM B 3THX PACTBOPAX B COU3MEPUMBIX KOH-
venrpanuax kommaekcos [CoH,PdCl;]— u [C,H4PdCl,OH,]. .
Suauenna Ky, w K;, mojayueHHBle M3 STHX HAHHBIX, COCTABJSIOT
npu 13,4° coorBeTcTBEHHO 6,6 MO4b/a 1 16,3.

V. KuHeTHKa OKHCIEHHSl dTHJEeHAa B BOJHBIX pacTBOpax
XJOPHUCTOro maJgJjajus -

HcenenoBanne KUHETHKH OKHCJAEHHS STHJIEHA XJIOPHCTHIM
majJagdeM B BOJHBIX DACTBOPax MNPOBOIHJIOCH B MNPHCYTCTBHH
n-0€H30XNHOHA, B3ATOr0 HJd OKHUCJICHHS BOCCTAHOBJEHHOH (hop-
Mpl NaJagus, o6pasyioueics Npu peakluu:

C,H, 4 PdCi, + H,0 = CH,CHO +4 Pd 4 2HCI (17)

B npucyrcTBUM 7-6eH30XHHOHA 32 3TOH peakiuel CIemyer:
Pd + 2HCI 4 C,H,0, = PdCl, + C,H, (OH), (18)
CmeapHoe NpeBpallleHne ONUCHIBACTCS ypaBHEHHEM:
C,H, 4+ H,0 + C;H,0, = CH,CHO -C,H, (OH), (19)

B o6macTy KOHIEHTPAUWH  XJAOPHUCTOro  MaJIagdsi - OT
5.10=° mo 4-10~' moae/s, xoHUeHTpauUMi >THaeHa 10-2 —
10=* moav/a, xunona 10=2—10-1 mors/a u xuopucToro HaTpus
0,1—1,5 mosb/a mepBasi peakuhs NMPOTEKAET MelJieHHee BTOPOH,
0 UeM CBHIETEJIbCTBYET OTCYTCTBHE OOpA3oBaHua METAJIHYECKO=
ro mnaJJaajgusi. KOHIEHTpaUus COeNMHEHHH HYNbLBAJEHTHOIO Majl-
Jnajds, B TOM uyHcje xommaexkcos tama PdCl—, u mp., HaCKOJIbKO
06 3TOM MOXKHO CYIHTh MO PACTBOPUMOCTH METAJIIHUECKOTO Maji<
Jagus B BOIHBIX DacTBOpax, HeCOM3MEpPHMa MaJa Mo CPaBHEHHIO
C KOHIEHTpAUMEH ABYXBAJIEHTHOTO Na/Iagds B HAIIUX ONbITAX.
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Takum 06pasoM, CKOPOCTh BOCCTAHOBJEH¥sI XMHOHA, O KOTOPOI
MOKHO CYAHThL IO HU3MEHEHWIO OKHCIUTENbHO-BOCCTAHOBUTENLHO-
IO TOTEHOHAJa CHCTEMBl XHHOH—THIPOXHHOH, ONPeNessieTcs
CKOPOCTBIO MepBoi peakuny. CHenuaNbHBIMU ONBITaMH OBIIO NO-
KA3aHO, YT B YCJOBHUSIX IMPOBELEHUS ONBITOB XHWHOH M THAPOXH-
HOH HEe BCTYNAIOT B KakHe-Ju6o MOGOUYHbIE B3aHMOJECHCTBUA C
STHJIEHOM, YKCYCHBIM aJIbAerujioM ¥ XJOPHCTBIM TMaJjJajueM,
YKCYCHBIA afbJIeru He OKHCJSeTCsS COJMAMH Nallajud U peak-
[MOHHBlE PACTBOPHI KaK 10, TAK U B XOJe KHHETHUECKUX OILITOB
SIBASIOTCA HCTHHHBIME PacTBOpaMM, He COAEPIKALIUMH KOJJIOHI-
HBIX YACTHUIIL. ;

TakumMm o6pasoM, W3MeHeHHe KOHILEHTDAUWH XHHOHA U THHPO-
XUHOHA 0643aH0 TOJLKO IIPOTEKAHHIO YKa3aHHLIX peaklyH, u IO
M3MCHEHHWIO KOHLEHTPAUUN XWHOHA W TUAPOXHHOHA BO BPEMEHH
MOXKHO OJHO3HAYHO CYAHTh O CKOPOCTH OKHC/IEHHS STHUJIEHA
COJIbI0 MaJIafus. 3

Jis mpoBeleHNs1 KHHETHYECKOro OIbITa FOTOBUACA PAaCTBOP,
cofepKANMHA STHAEH, XUHOH H N0OaBKH, BJHUSHHE KOTOPBIX H3Y-
yaJ0Cch B 9TOM ONEBITE, a TaKiKe PACTBOD COMIM Magadafusi, COLEP-
JKAIMU# Te Ke A00aBKM, 4TO W DACTBOp STHJAEHA. KosauyecTso
STUJEHA, NOTJIOLIEHHOe HCXONHBIM DACTBOPOM, VYUMTHIBAJIH C
[IOMOILBIO TePMOCTATHPOBAHHON rasoBol OIOPETKH U KOHTPOJIU-
pOBaNM IO pe3ysbTaTaM KHHETHYECKOro ombiTa. [IpUroTOBJIEH-
HBEIE pPacTBOp STHIEHA, TEPMOCTATHDOBAHHBIA IIPH TeMIIEpaType
oMbITa, MEepPefaBIUBaJU B PEAKTOD C PacTBOPOM COMIM _MaJjjla-
IMs, TepMOCTATHPOBAHHBIM P TOH 3Ke TeMmeparype. Peaktop
Obl1 CHAGIKEH MOPIIHEM, C MOMOINLI0 KOTOPOro pPeaKUHOHHBIM
o6beM M3MEHSJICH Mo Mepe or6opa mpos. DTO MO3BOJHIO IPOBO-
IUTH CMeEIlaHy{e peareHTOB W KHHETHUYECKHH OMBIT NPH OTCYT-
CTBHU Ta30BOH ()asbl, UTO IOJHOCTHIO HCK/IIOUYAIO ONACHOCTH Je- .
copOuMM 3THJEHA M3 PacTBOpPA. BpeMms cMEIIeHHs pacTBopa He
npeBwIIaTO 25 Cex. ?

JJis m3MepeHUs: MOTEHIWAIOB NPo6a pPeaKUUOHHOIO PacTrBo-
pa pasGasistack B 11 pas L A pacTBOpOM XJIODUCTOrO HaTpPYs,
CONEPXAUMM TO K€ KOJHUECTBO KHUCJOTHI, UTO U PeaKINOHHBIU
pacreop. MamepeHne NOTEHIHAJ0B MPOU3BOAMJIOCH C IOMOMILIO
[JIaAKOrO INIATHHOBOTO 3JEKTPOda TIoWanbio 25 cm?. DIeKTPo-
JIOM CpaBHEHHs CIIysKHJI KaJIOMEJbHBLIN 3JeKTpox. [loTeHiuas
H3MEpSIJICS KOMIIEHCAIMOHHBIM METOAOM C IOMOLIbI0 NOTEHIHO-
metpa P-307 m 3epxagnbHOro ragnbBaHoMerpa ['3C-47, ¢ Tou-
HOCTBIO 10 21075 &. |

B pacrBOopax XJIOPHUCTOPG Nasiafysi, COLEpIKAIIUX XJIOpHUC-
THIH HATpui, XJIOPHYIO HJ/IH CONHYIO KHCJOTY M HepX/aopar Ju-
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THSI, CKOPOCTH OKMCJICHHf STHJIEHA MONUMHSICTCS YPaBHEHHIO Mep-
BOI'0 Iopsiaxa OTHOCHTEJbHO KOHIEHTPAaUWlH 3TH/ACHA (CM. Tab-
iy Ne 2).
Tab6ruya 2
H3meHenue KOHUEHTPALMK dTUJCHA B XO0H€e KWHETHUYECKOro OnblTa
(6,13-10_2 moavja PACly, 0,1093 moss|2 LiCl, 0,500 moss/a HCIO,, 25°C)

Bpems, #un [CoH,]-10° g [CaHa+8 | &,-10°, cer™"

0 3,58 0,554 —

2 3,04 0,493 1
5 2,49 _ 0,396 1,24
10 1,74 0,241 1,19
20 0,88 1,945 1,13
33 0,34 1,532 1522
40 0,20 1,301 1,26
63 0,04 2,602 1,16

kP=1,20.10"2
Tabruya 3

3aBUCHMOCTD KOHCTAHTbI CKOPOCTH MEPBOrO MOPsAKa £, OT KOHUEHTpALMHU
xaopucroro naanapus (0,0557 1 HC1O,, 0,56 H NaCl, 25,0°C)

[PdCl,]- 102, woas/a Ry, e b aomons ™ cere !
0,862 i 0,327 0,380
1,844 0,497 0,370
4,130 1,48 0,359
7,28 2,73 0,375
7,92 2,91 0,368
12,60 ASTE 0,378
16,71 6,14 0,370
21,64 7,69 0,355

Fep=0,376
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[lepBLii MOPSINOK MO 5TUJECHY BBINOJHACTCA BILJ
Habaiomaemass KOHCTaHTa CKOPOQ

Bepcuir 95—989.
HSIeTCsl TPH H3MEHEHWH HauyasJbHOH KOHLEHTpPAaIHH

5 pas. BenuuuHa R; He 3aBHCHUT TaKKe OT HAUaJb}

paunﬁ XHHOHA, THAPOXHWHOHA U YKCYCHOro aJbIer
MHUXCA B IIHPOKHUX IIpenedaax.

HsmeHeHne KOHIEHTPAUHUKU XJIOPHUCTOTO IaJljial

K JIUHEHHOMY pocTy R; (cM. Ta6Ja. Ne 3).
Taxum 06pazoM, CKOPOCTb OKHCJEHUS STHJICHA

Jajgusg INOAUHUHAECTCH YPaBHEHUIO BTOPOro ITOPALKA-

BSTHUJIEHY M TEPBOro IO XJIOPHUCTOMY IaJljladulo.

[TomuvHeHne CKOPOCTH PEaKUHW NEPBOMY IIODS
coryacyer

OEHTPpAaUHN 3THJEHA W COJJMH [aJijaalns

10Th HO KOH-
™1 k; He Mme-
ojJepuHa B
BIX KOHUEHT-
Una, MEHAB-
Usl TIPUBOIUT

COJIBIO MaJl-
—II€pBOro IO

11Ky IO, KOH-
et ¢ (axToMm

OﬁpaSOBaHI/IH T-KOMIIJIEKCOB 3THJIEHA M XJIOPHUCTOrO maJiJjaaud.
Peakupsa oRUC/AEHHS 3TUJIEHA CHIBHO TOPMOSHTCA IIpU YyBE-

JaueHnn goumeHtpanun Cl

ae ot 0,1 mo 1,5 moas/s4 KOHCTAHTa CKOPOCTH Ry YO
HO MPOTNOPUHOHANBHO KBAAPATy KOHUCHTPALHH Cl

—3
SR e
[crr e

-HOHOB B pacrBope. BblIo ycTaHOB-
JIEHO, YTO TPW YBEJHYEHHH KOHUEHTPALHUU XJIOPHILa

B HHTEpBa-
blBaeT 06paT-
~-HOHOB:

(20)

Tabruya 4

3aBUCUMOCTL KOHCTAHTHI cxopocm;a, or KOHueHTpauuu Cl — HOHOB

(UpM MOCTOSIHHOY HOHHOW (CHJe)
©,5 moasja HCIO,, 25,8°C)

[Cl] ky 1/[Cl ]® £,[Cl ] ky[CI |2
1,50 10,097 0,445 0,145 0,218
0,50 0,93 4,00 0,465 0,232
0.20 5,10 25,0 1,02 0,204
0,135 11,5 55,0 1,69 0,209
0,110 18,8 82,9 2,07 0,227
0,100 22,2 100,0 2,22 0,222
KoncranTa CKOpPOCTH Ry 3aBHCUT OT KHCJIOTHOCTH U HOHHOH

CUJIBI pacTBOpa. YBelndeHHe KOHIeHTpauuu HT -HOHOB B pact-

Bope, comepxaiem 0,025 moss/a PdCly, u 0,5 moss/a

NaCl,

NPUBONUT K PE3KOMY MaACHHUIO KOHCTAHTBEI CKOPOCTH OKHCJ/JIEHUA

5THJIEHA, NPUYEM KOHCTAHTA CKOPOCTH Ry yObIBAET
16
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JINYECKOMY 3aKOHY. 3aBHCHMOCTh MeXAy K, ¥ KOHIEHTpamuei
HOHOB BOJOpOAa B KoopAauHaTax Ro—1/[H™| mepemaerca ypas-
HeHHEM:

0,193

e -+ 0,003 npu 25°C (21)

Takum o6pasoM, KMHETHUECKOe yPaBHEHHe peaklHi OKHCJe«
HHST 3THJIEHA XJIOPHUCTHIM MaJjJafueM HMEET BH[I:

[CaH,][PACI{T]
[H*][CI]

CKOpOCTh peakiuu yMeHbIIaeTcst MpH N00AaBJeHHH K PacTBO-
py HeHTpaJbHBIX COJIEH, aHHOHEl KOTOPBIX HE CHOCOGHEI 006paso-
BbIBATh MpPOYHBIE ALMLOKOMILJIEKCH ¢ MOHAMH Naddaids. Tax,
npu jgpoGaBjenuun nepxJaopara jautus (0,5<3,0 moas/a) x paci-
Bopam PdCly, comepxamum 0,5 m046/4 xj0pucToro HaTpusi H
0,278 moas/a HCIO4 3HaueHus k; MOHOTOHHO yMEHBIIAMOTCH,
npHUYeM JorapudM Ry JIMHEHHO YOBIBAGT ¢ yBeJMUEHHEM HOHHOI
cHJIbl (eM. Ta6a. Ne 5). :

(22)

W= kHadzz

Tabaiuya 5

3aBHCMMOCTb KOHCTAHTbI CKOPOCTH k, OT HOHHOH CHJBI pacTBOpa
(0,5 morn/a NaCl, 0,278 moasz/4 HCIO,, 25,0°)

[LiC1O,] - kye 10 Ig k427
0 7,10 0,851
0,15 6,68 0,825
0,51 5,40 0,732
0,99 3,56 0,551
1,07 3,95 0,595
1,41 2,95 0,470
1,70 2,07 ' 0,316
1,70 2,37 0,375
2,14 1,43 © 0,156
2,50 1,19 0,076
3,00 0,864 1,936

[To-BngumMomy, Tpyano OGBACHUTL TOT CHJALHBI — OTPHILA-
TEJIbHBIH COJIEBOH 3G GEKT peakUUsMi KOMIWIEKCOOGpPa3OBaHHus,
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T. K. uoHH ClOz HanMeHee CKJIOHHB K 00pPa30BAHHMIO KOMIWIEK-
COB € MOHaMHu HaJjijiagud. ;

Briia WsyueHa 3aBHCHUMOCTL Ky OT TeMmIepaTypsl B HHTepBa-
ne 10,8—39,8°C. BbluncieHHas Ha OCHOBAaHMM 3THX  [JAHHBIX
SHEeprus akTHBalWU paBHa 17,4 KKQA/MOAL, aKTUBALMOHHBIE Ta-
pamerpbl: AH *=16,8 xkaasjmosrs, AS* = —6,4 3. e0.

# i

[MogunHeHWe CKOPOCTH peakLUHHd YPaBHEHHIO BTOPOTO MOPSI-
Ka—TIepBoro OTHOCI/ITEJIBHO'KOHHEHTDHHI/II(;I 3TUJIEHa U COJU IlaJl-
Jdajaus sBJAETCS CJAEeNCTBHEM TOr0, 4TO peakuud IPOTEKaeT ye-
pe3 mpoMmexyTouHCe 06pasoBaHMe fI-KOMIIEKCA STH/IECHA U COJH
nnaajgangus. OILHaKO BJHSIHHE HA CKOPOCTH pPeakluu TAKUX Iepe-
MEHHBIX, KaK KOHIEHTpalud HWOHOB BOOOPOLA, a TakxKe KOHIEHT-
Apaum[ HeﬁTpaﬂbeIX coJen CYIIECTBEHHO OTJHYAETCA OT BJIUSI-
HHsl 3THX (aKTOpPOB HA PABHOBECHe KOMILIEKCOOOPasOBaHuU,
T. K. BKIOUaeT B cebg 3SGQEKTh, NPOSBASIOIINECT Kak Ha
CTaguu O6paSOBaHI/IH T-KOMIIJIeKCa, TaK #U Ha TMOCJIE AYIOIMUX
CTANUAX.

Hannuune o6paTHOH IPONOPIHOHAIBHOCTH MEXK 1Y KOHCTAH~
TO# CKOPOCTH BTOPOTO MOPHAAKA W KBAaLPaTOM KOHIEHTpA-
IIHM HOHOB XJOpa yKasbIBAET HA TO, UTO B DEAKIHH . ydacT-
ByeT =« — kommiaekc mpanc-|[C,H,-PdCl,-OH,], o6pasywo-
muiica npu 3aMelennd Hona xjopa B [Cly-Pd-C,H, |~ moue-
KyJOH BOMLEL. ;

O6parHasg IPONOPIHOHAIBHOCTh MEXAY KOHCTAHTOH CKO-
POCTH BTOPOTLO MOPAAKA M KOHIEHTpAIHe# HOoHA BOLOPOLA
dbopMaabHO MOXKeT OBIThH COrJAaCOBaHA KAaK C MPEAIO0JIOXKE-
apeM CmuaTa 00 yyacTHH B pEAaKUHH HOHOB THAPOKCHJIA,
TaK U C TEM, YTO OKMCJIUTEJNbHO-BOCCTAHOBUTEIBHOMY pac-
Haly m-KOMIJeKca IPEAIIecTBYyerT LENPOTOHUPOBAHUE
mpanc-|C,H,-PdCl,- OH,]|: )

mpanc-[PdCl,-C,H,-OH,] 4+ H,0 &
mpanc-|PdCl,-C,H,: OH]— -+ H,0+ (22)

Hexoropoe moATBepX AeHME NOCHENHEIO MPEANON0KEHMS
MOXHO BHAETb B HAHAEHHOM HAMH 3HAUEHHH KHHETHUYECKOTO
H30TONHOTO a(dheKrTa peaxiiuid OKHCJIEHHS STHJEHA XJIOPHU-
CTHIM NaJjaiueM. 3HAYEHHE KOHCTAHTBE CKOPOCTH BTODPOre
nopsaka k, [AAd peaKuWu B BOLE IMPU KOHIEHTPAlUH
NaCl 0,396 wmoss/a u HCl 0,113 wmoxs/s npu 25°C cocraBis-
er 15,2 + 0,3:10~2 2-mon6—'-cex—!. B pacrBOpe TAKEIOMH
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BOLB, comepxamenm 98,920/ atomH. medTepUsi, TPH TEX KE
yeaoBusAxX k, = 3,75 4+ 0,07-10=2 1-moxp~' -cex—'. Haiinenuoe
orHomenue RIO/kDLC cocraBaser 4,05+0,15 u mpakTHUECKH
HE M3MEHSeTCS MPU YBEJHUYEHUU KOHIEHTPAUUM KUCIOTHI
po 0,285 moss/a. DTH AAHHBIE NPU YCJHOBHH, YTO HYKJeEO-
¢uapHocTh HOHOB HO~ m DO~ oxuHakoBa H, KPOME TOTO,
KOHCTaHTa o6pasoBanus =-xommiekca [C,H,-PdCl,OH,] B
pacrBope H,O0 u D,0 wumeer ozHo H TO 2Ke 3HAUeHHE,
TPYZHO COTJAcoBAaTh C MEXaHH3MOM, IO KOTOPOMY B JHUMH-
THPYIONIEH CTaAHH =-KOMIJIEKC pearupyer ¢ umoHom HO—.

.BeposrtHo, cranuei, ciaenywomed 3a AeNpPOTOHHPOBAHUEM,
aBysieTcsd usomepusanus mparce-[C,H,-PdCl,- OH]~ B Mmeranno-
opranuueckoe coexunenue, (Cl,Pd— CH,— CH,-- OH ).
Taxum o6pasoM, OCHOBHOE pasaMuHe OO6CYKJAEMBIX MeXa-
HHU3MOB, Ha Hall B3TJsh, COCTOUT B TOM UYTO B OJHOM CJy-
yae lpepunoJaraeTcsds B3aUMONEHCTBHE KOOPAMHMPOBAHHOM
MOJIEKYJIB 9THJAEeHA co ¢Bo6onHHIM HoHOM HO—, a B xpyrom
B3auMogaeiicrBue nona HO— um MoJexyasl 3THJIEHA BHYTDH
cheprr komuaexca mpane-|C,H,-PdCl,- OH|~.

[To-Bupnmomy, HampaB/eHHe pacmaga najnafniizaMelleHHO-
F0 3TaHO/MA BO MHOIOM OOYCJOBJIEHO TOAsAPHOCTEIO cBA3n Pd—C,
U pacmajn nporexaeT 0 cXeMme:

cm q
S Pd CH——(‘H O~ H4-H,0~Cl,Pd-? 4 CH,CHO--H,0+
(23)

OGpasyiolrasics NpH 3TOM UacTHLA PdQlEQ OLICTPO OKHUCIAETCSI
OKMCJHUTETEM WJIA TPH OTCYTCTBHUM IOCJAENHEro pacmagaercs Ha
Cl~-¥OHBl W METAJJIMUECKUN MaJJaiui.

BeposTHO, peakuds MEXKIy XJIOPHUCTBIM mNajgajdeM H STH-
JIEHOM B HEBOJHBIX THIPOKCHJICOAEPKALINX PACTBOPHUTEAAX MPO-
TEKAEeT Yepe3 MPOMEKYTOUHOe 0OpasoBaHHe AHAJOTHMUYHOIO Mad-
naguioprannueckoro coemuuenus:  Cl,Pd - CH,CH,OR  (rame
R—aaxun nam anua). OgHako pacmafg mo cxeme (23) B 3TOM
cJlyuae 3aTPy[HEH M3-32 MEHbLIEH BEPOATHOCTH OTinenyieHHst R
E BHIe KaTHoHA H, BcaencTBue sroro, {LCl,Pd - CH,CH;OR pac-
najaercs, BO3MOXKHO, 4Yepe3 LHUK/AMYECKMH aKTHBMPOBAHHbIHN
KOMIIJIEKC, ¢ 06pas3oBaHyeM ,BUHIIOBOro coeannenns, HCl u vac-
el PAdCl™, koropas GEICTPO OKHCJISIETCS MPUCYTCTBYIOLIMM B
pPacTBOPe OKHC/HTEJIEM.
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BriBoxsi

1. YcraHoBI€HO, UTO OKHCJEHWe STHJIEHA, NPOMHIeHa, OyTe-
Ha-2 ¥ LUKJIOTEKCEHA XJIOPUCTHIM MaJjagieM |B BOAHBEIX PacTBO-
pax NpUBOAUT K 0OPA30BAHUIO KAPOOHHILHONO COeNUHEHHs 0e3
M3MEHEHHs yryiepogHoro ckenera. KapGoHuiabkas rpymma o6pa-
3yeTecd y TOro yrJaepofHOro aroMma oJedHHa, K KOTOPOMY IIpH
KHCJIOTHO-KATaAU3UPYEMON THAPATANMMA NPUCOSIHHIETCS AHUOH.

2. Ilop mercTBMEM OKUCIHUTENIEH (KUCAOPOA M TaJOHAHEIE CO-|
Jd [ABYXBaJIeHTHOHM MeJH, HEePeKUCh BOHOPOAA, n-GEH30XUHOH)|
peaxuys 0Je€(HUHOB B MPUCYTCTBHH XJOPUCTOTO MaIagHs MpH-
ROJUT K TeM 2Ke MPOAYKTAM, UTO U PeaKlus Mexkpy olehuHaMH
1 XJOPHCTBIM NaJJlagheM, KOTOPLIH B 3TOM CJiyuyae HLPACT DPOJb|
KaTaJausaTtopa. ‘

3. Hafineno, uto m-xommaexc [PdCls.CoH,l; pearupyer c
aleraToM HaTpHus B JEASHOH YKCYCHOH KHUCJIOTe ¢ 00pasoBaHHU-
€M BHHHUJALETaTa M MeTaJINyecKoro nannanus. Te e MPOLYK-
Tl 00pasyloTCs NPU B3AUMOMEHCTBUH 3STHJEHA C XJOPUCTHIM
najJafveM B JEASHOH YKCYCHOU KHCJIOTE B IPHCYTCTBUHU Aale-
trata Hatpus. [Ipu orcyTcTBHE alleTara HaTpUsl BOCCTAHOBJEHHE
XJIOPUCTOro MaJJaiusi STHUIAEHOM, a TAK¥KE DPEaKIHUs -KOMIIJIEK-
ca He Habmomaercs.

[TokazaHo, uTO OKHCJEHHe STHJEHA B BHHUIALETAT MOIKET
OLITb OCYILECTBJIEHO B DACTBOPAX YKCYCHOH KHC/IOTHI, COMEpIKa-
IIMX alleTaT HATPUs M KaTaJUTHUeCKHe KOJUYECTBA XJIOPHCTOrO
najjagus, nojx AeHcTBHEM n-GEH30XMHOHA WJIM KHCJIOPOZA H
XJIOPHOH MeOH, B3THIX B KAaUeCTBE OKMCJHTEN]s BOCCTAHOBJECH-
HOH (OpMEI MaJjijiaius.

4. n-Komnaexc [PdCly. CoHuly pacmapmaercss B CHIMPTOBBIX
pacTBopax ¢ ofpasoBaHWEM MeTAJJIMUECKOro MaJJafus W ale-
Tals yKCycHoOro agbierufa. Peaxmus stusena ¢ PdCly B cmup-
TOBOM pacTBOpPe MPHBOAUT K TeM Ke mnpoaykram. IloxkasaHo,
YTO OKHCJIeHHe 3TH/EeHa B alleTas]b MOXKHO OCYIIECTBHTH B CIHP-
TOBOM pAaCTBOpPE, COMAEpIKAIMIEM KataJUTHUecKHe KOJIHUYECTBA
XJIODHCTOro MNa/yIafus, moj [AeHcTBHeM N-O6H30XMHOHA HJIH
XJIODHOH MeIH.

5. MsyueHo paBHOBecHe KOMIJIEKCOOGPA30BAHUA NPH pPeak-
LIMH XJIOPHCTOrO MHaJ/JIagds ¢ STHIEHOM B BOZHOM pacTBOpe B
VCJIOBUSIX, KOTHLA DPeaKlUsl OKHUCJIEHHs He HalGJrojaercd. ycra-
HOBJIEHO, UTO B PAacTBOPax XJOPUCTOrO Majjagus HMEeT MEeCTO
o6pasoBaHue s-kommiaercoB  [CoH,- PdClsl— wu  7panc-
[CeHy - PACl, - OHy]. 3akoMmiekcoOBaHHOCTh NaJIanus (OTHOIIE-
HHe CYMMAapHOH KOHIEHTPALMM NaJJaalusg K PaBHOBECHOH KOH-

2— 5
nentpauuy PdCly ) Bospacraer c¢_ pocToM HOHHOH CHJBI 4
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YMEHbIIAeTCss C POCTOM TeMIlepaTypbl. HaligeHdrle 3HaueHHS
"KOHCTAaHT paBHOBeCHs oOpaszoBaHus Komiekcos [CoH,PdCls]—

u {CoH,PdCI,0H,] us PAClLi™ wu pPacTBOPEHHOTO STUJIeHA [IpHU
13,4°C coOTBETCTBEHHO cOCTaBAAIOT 16,3 u 6,5 M0Ab/A.

6. IToTeHLIHMOMeTpPHYECKH MCCJENOBAHA KHMHETHKA peakiMu
‘OKHUCJIEHUS] 3THJIEHA XJOPUCTBIM NaJJaJueM B BOJHOM pPacTBOpe
B TIPUCYTCTBUH OKHCIHTeNd—nN-6eH30XHHOHA. (CKOpocTh peak-
UM MOAYMHAETCS YPABHEHHIO BTOPONO IMOPAAKA—TIEPBOMY IO
3TUJIEHY W TEPBOMY IO COJTH MaJIagds, H He 3aBUCHT OT Ha-
GaJabHOW KOHLEHTPauuu ojedHHa, XWHOHA, TUAPOXMHOHA H IIPO-
JlyKTa peakuuu. KoHcTaHTa CKOPOCTH BTOpOro mopsiaka (k) oG-
PpaTHO NPOMNOPLHOHAJbHA KBaApaTy KOHIIEHTPAllMd HMOHOB XJA0Da
W [epPBOH CTEMEeHH KOHLUEHTPALUW HOHOB BOAOPOLA. JHAUEHHUS
Jiorapudma ke JUHEHHO YOBIBAKOT C POCTOM HOHHOH CHJIBI Pac-
Bopa. Ha ocrHoBaHuM NaHHBIX 0 3aBHCHMOCTH Ry OT TEMIIEPATY-
pel B umHTepBage 10,8—39,56°C pblunc/aeHbl aKTHBALHOHHLIC ITad-
pamerphl peaxumn: AH *=16,8 kkas/moao, AS * = —64 autp. 0.

7. YCTaHOBJIEHO, YTO CKOPOCTh PEAKIMM OKHCJICHHS STHJEHA
XJOPHUCTLIM TaJjyiagueM B pactBope DoO MeHbIIe, ueM B pacTBO-
pe Jierkoll BoApl. BeqHunHa KHHETHYECKOro H30TOMHOro addexTta
bog 0 k5 —=4,054-0,15 ¥ mpaKTHUECKH He 3aBHCHUT OT KOHICHT-
paluy KHCIAOTHL.

8. Ha ocHOBaHUM MOJIyUEHHBIX Pe3yJIbTATOB CHAEMAHbI 3aKJIO-
YeHHUs] 0 MeXaHW3Me DeakKUUU. BbiCKazaHo MpPenmnoJoxKenne O
TOM, YTO PEaKlHs NPOTEKAET Yepe3 MPOMEexKYyTOuHoe 06pasoBa-
Hue MeraJjroopraHudeckoro coenuneHus tuma Cl,PdCH,CH,OR
(R=H, auun unu anxwma), pacmag xKotoporo B Bojge (R=H)
TPUBOAUT K yKCYCHOMY aJIbA€THAY, & B YKCYCHOH KHCJIOTE HJIH
cnupre K 06pPa30BAHUI0 BUHUJOBBIX 3(DUDPOB.

OCHOBHOe cojepiaHHe AMCCEPTAUHH OIy6JIMKOBAHO B XKYD-
HaJax:

1. Hokaamst AH CCCP, 130, Ne 4, 820 (1960).

2. Noxkaanet AH CCCP, 133, Ne 2, 377 (1960).

3. Hokmanst AH CCCP, 139, Ne 6, 1396 (1961).

4. Jloknanst AH CCCP, 147, Ne 2, 399 (1962).

M B ABTOPCKHX CBUIETEJNbCTBAX: '

1. Ne 137511 ot 14 mapra 1961 r.

2. Ne 137508 ot 14 mapra 1961 r.

3. Ne 145569 ot 25 ausaps 1962 r.
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