3JI€KTpOKaTaJII/ITI/I‘IeCKOG ITMAPHPOBAHHEC HUKJIOICKCAaHOHA Ha
MeJ'IaMI/IHO(l)OpMaJIbZ[eFI/IHHI)lX METANIOKOMITIO3HUTaX

B pabGore mpuBeneHbl pe3ynbTaThl UCCIEAOBAHUM 1O H3YYEHUIO
AIIEKTPOKATATUTHIECKON AKTUBHOCTHU MeJTaMHHO(OPMAIThIETUTHBIX
MeTaIoKOMIIO3UTOB (M®@k). C 1enbio MOJydyeHHs aKTUBHOIO KaTaau3aTropa
CUHTE3UPOBAHBI HAHOKOMIIO3UTHI HAa OCHOBE MeIaMHUHOGOPMAITLIETHIHOTO
noJuMepa, JONMMPOBAHHOTO COJISIMHA HHUKeEIs, KoOalibTa W Meaube3 U ¢
MOCTIEAYIOIAM XUMHYECKUM BOCCTAHOBJICHHEM WX KAaTHOHOB OOPTHUIPHIOM
HATpUsl W THAPA3UH THUIPATOM, a TAaKK€ MHKPO - U HAHOYACTUI[ METAILIOB,
MOJyYEHHBIX  TOJMOJBHBIM ~ METOAOM. MeTasIOKOMITIO3UTH Ha  OCHOBE
MeJaMUHa, JONMHUPOBAHHBIC COJSMU HHKENsS, KOOAIbTa W MEOU MPOSBIIIN
KaTATUTUYECKYI0 aKTHBHOCTh, CEJIEKTUBHO THUAPUPYS IUKIOTEKCAHOH IO
ITUKJIOTEKCaHOJIa C BRICOKOW KOHBEPCHEH.

DNEKTPOrUAPUPOBAHUE ITUKIOTEKCaHOHA HAa MEIHOM KaTOJE MPOUCXOIUT
co creneHpio mpeBpameHus (0=21,7%), ¢ HU3KUMU CKOPOCTSMH TOTIIOIICHHS
Bomopozna (W=0,9 mx H, Mur™) 1 k09 HIMEHTOM HUCIIOIB30BaHAS BOJOPOAA
(M=7,6%). HM3meHeHue cocTtaBa M METOAA IPUTOTOBIEHHUS KaTalu3aTopa
CYIIECTBEHHO BIHSIOT HAa €r0 aKTUBHOCTh, YTO MPOSBWIOCH B BO3PACTAHUU
CKOPOCTH TOIJIOLIEHHUSI BOJOPOJA W CTENEHM TMpeBpaileHuss B 2-3 pasa.
Huxenbcogepxamuii  KOMIO3UT HAa OCHOBE MEIaMUHO(YOPMAIIbIETHIHOTO
nojaumepa M®k(1:4)+NiCly(1:2) Boccranosnennsii 0,1 M NaBH,; (W=4,5 mn
Hy/mun, 0=90,0%) mnposiBun cedst Hambojee aKTUBHBIM TPH THAPUPOBAHHUH
mukiorekcaHona. Ha kommosute MOxk(1:4)+NiCly(1:2) 6e3 XUMHYECKOTO
BOCCTAHOBJICHUS TPOIECC MPOTEKAET CO CKOpOCcThio 1,4Mn Hy/MUH 1 cTeneHbio
npeBpamienus 87,5%. Co-cogepxaiiue koMno3utel M@k okazanuce Haubosee
KaTATUTUYECKH aKTUBHBIMHU. CKOPOCTh THUIPHPOBAHUS IIUKIOTeKCaHOHA Ha
komno3utax M®Dk(1:4)+CoCl,y(1:2)insitu  gocturna 4,0mn Hy/mun, a Ha
komnosure MDxk(1:4)+CoCl,(1:2) BoccranoBiennbii 0,1 M NaBH; 4,2mn
H,/mMun. Ha kommosuTax, JOMHWPOBAHHBIX COJIIMA HMOHOB MEAHW CTEICHb
NpeBpalieHrs IUKJIOreKCaHOHa B LMKJIOrekcaHoia cocraBuia 90-100%.
MertamtoconepKamie KOMIO3UThI, CHHTE3UPOBAHHBIC MOJHOIBHBIM METO/IOM,
nposiBUIM  Ooliee HU3KYIHD KATAIMTUYECKYI0 AaKTUBHOCTh, Ha KOMIIO3UTE
M®xk(1:4)+Ni (0) cxopoctp mpomecca cocraBwia 1,5 mur Hp/mMuH, cremneHb
npeBparnienus 57,2%, va kommnozure M®Oxk(1:4)+Co (0)ckopocts 1,9 M Hy/MuH,
0=69,7% 1 nHa MDx(1:4)+Cu (0)xouBepcus cocraBuia 76,5%.

Bbixon mpoayKTOB 3JEKTPOTHAPHUPOBAHUS IUKIOTEKCAHOHA OIpeNessiin
xpomarorpapudeckum aHamm3oM. CocTaB W CTPYKTYpYy KaTalu3aTOpOB
usydanu merogamMu MK-criekTpockonuu U peHTreHo(a30BOro aHamm3a.



Electrocatalytic hydrogenation of cyclohexanoneonmelamine-
formaldehydemetal composites

The work presents the results of studies on the electrocatalytic activity of
melamine formaldehyde metal composites(MFMC).In order to obtain the active
catalyst synthesized nanocomposites based on melamine-formaldehyde polymer
doped with salts of nickel, cobalt or copper with and without subsequent
chemical reduction of the cations of sodium borohydride and hydrazine hydrate,
as well as micro-and nanoparticles of metals derived with polyol
method.Melamine-basedmetal compositesdoped with salts of nickel, cobalt and
copper have shown catalytic activity,hydrogenating selectively cyclohexanone
to cyclohexanol with high conversion.

Electro-hydrogenation of cyclohexanone on the copper cathode occurs
with a degree of conversion (o = 21,7%), with low hydrogen absorption rate (W
= 0,9 ml min-1 H2) and hydrogen utilization factor (n = 7,6%).Changes in the
composition and method of preparation of the catalyst significantly have
affected on its activity that was shown in the 2-3 times increasing of the rate of
hydrogen absorption and conversion.The nickel-containing composite based on
melamine resin MFMC (1: 4) + NiCI2 (1: 2),reconstituted 0.1M NaBH4 (W =
4,5ml of H2 / m, a. = 90,0%), proved to be most active in the process of
hydrogenation cyclohexanone. The process proceeds with the speed 1,4ml H2 /
min and a conversion of 87.5% on the melamine formaldehyde metal composite
without chemical recovery.Co-containing composites MFMC were the most
catalytically active: the rate of hydrogenation of cyclohexanone on MFMC
composites (1: 4) + SoCI2 (1: 2) in situ reached 4,0ml H2 / min, and the
composite MFMC (1: 4) + SoClI2 (1: 2) reconstituted 0.1M NaBH4 4,2ml H2 /
min.On composites doped with salts of copper ions, the conversion rate of
cyclohexanol to cyclohexanone reached 90-100%.Metal composites synthesized
with the polyol method, showed a lower catalytic activity to the composite
MEMC (1: 4) + Ni (0), rate of 1.9 ml / min, a = 69,7% and on the MFMC (1: 4)
+ Cu (0), the conversion was 76.5%.

Yield of the product of cyclohexanone electro-hydrogenation was determined by
chromatographic analysis.Composition and structure of the catalysts was studied
with the method of IR spectroscopy and X-ray analysis.



