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AHHOTANUA

[TpoBenena ouenka 3pGEKTUBHOCTH psiia TPOMBIIUICHHBIX KaTaJH3aTOPOB B KUAKO()A3HOM THAPUPOBAHUU
MaJIeMHOBOTO aHTUApUa. ['uapupoBaHre MaJeMHOBOTO aHTHJIPHU/Ia B paCTBOPE B MPUCYTCTBUU I€TEPOT€HHBIX
KaTaJIn3aTOPOB MPOBOAUTCA B PEaKTOPE-aBTOKJIABE, IIPEACTABIISIONIEM COO0M METaUNIMUECKUI cocy pabounm
00BéMoM 230 My, cHAOXKEHHBIH TEPMO3AIMUTHBIM KOXKYXOM H HArpeBaTelbHBIM AJIEMEHTOM C MAarHUTHBIM
MEepEMENINBAIOIINM YCTPOMCTBOM. B peakTop 3arpyskaroTcsi pacCUMTaHHBIE KOJIWYECTBA MaJIEMHOBOTO
aHTMAPHUIA, PACTBOPUTENS U KaTaau3aropa. MICTOYHHKOM BOAOpOJA CIYXHT T'eHepaTop Boxopona. Bomopon
NOJaeTCsl B PEAKTOp Yepe3 MOJUIPONMICHOBYIO TPYOKY, MOTPYKEHHYIO B PEaKIMOHHYI0 Maccy. I'eHneparop
BOJIOPOJia OCHAILEH 3JIEKTPOHHBIM JAUCILIEEM, HA KOTOPOM OTOOpa)kaeTcs 3HAaueHHE 0JaBaeMoro U JOCTH-
raeMoro B peakTope JaBJIeHUs, a TAKKE CKOPOCTh I10Aa41 Bogopoaa. KoHTposb Temneparypsl OCYIIECTBIIsETCA
TEPMOTapOii, MOKa3aHUs TEMIIEPATyphl TAK)KE OTPAXKAIOTCS Ha TUCIIIIEE.

KonnuecTBeHHBIN M KaueCTBEHHBIN aHAJIN3 PEaKIIMOHHON MacChl THAPUPOBAHUS MaJIEHHOBOIO aHTH/I-
puna nposoautcst Ha xpomartorpade «Kpucranlliokc-4000M» ¢ maMeHHO-HOHH3AIMOHHBIM JIETEKTOPOM.

st ocymecTBiaeHUs )XUAKO(A3HOTO THAPUPOBAHUS IPOBEIEH BEIOOP PacTBOPHUTEIIS, KOTOPBIN obecrie-
yrBaj Obl ONTHMAJIbHBIE YCJIOBUSI PEAKUMH M HE BCTyNaJl B MOOOYHBIE B3aUMOACHUCTBHS. DKCIIEPUMEHTHI
MOKa3allk, YTo 3TUM TpeOoBaHUsIM OoJiee BCErO COOTBETCTBYET AMOKCAH, 0OECIIeUHBAIONINNA B MPUCYTCTBUH
psia IPOMBILICHHBIX KaTalu3aTOPOB THAPUPOBAHUS 00pa30BaHue SHTAPHOTO aHTHIAPUAA.

Jlydmue mokasareins Ipolecca: KOHBEPCHIO MaJleMHOBOTO aHTHIPHUIA U CEJIEKTUBHOCTH 00pa30BaHUS
SHTAPHOTO aHTUAPHUAA IPOSBIAET MawiaaneBbrii karanuzatop KIIHI-1,5.

BeisiBIIeHO, UTO MpH TUAPUPOBAHIH MAJIEMHOBOTO aHTHAPHUAA B SIHTAPHBIN aHTHIIPHL B Cpelie TNOKCaHa
npu JaBleHuM Boxopona 4 atM B mpucyrctBun karainmzartopa KIIL-1,5 onrtumanbHas KOHUEHTpaLUS
KaTanu3aTtopa cocTaBiseT 4.2 % Macc; yBEIMYEHHE MOJIBHOI'O COOTHOILIEHUS BOJOPO/ | MAIIEUHOBBIN aHTHI-
pUI B PEaKIMOHHONW CMECH CYIIECTBEHHO YCKOPSIET MPOIECC THAPHUPOBAHMUS W COKPAINAET BPEMs TOIHOTO
THJIPUPOBAHMS, ONTHMAJIBHBIM SIBJIIETCA MOJIBHOE COOTHOLIEHUE BOIOPO/T : MAJIEMHOBBIN aHTUAPU paBHOE 2.68.
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Abstract

The effectiveness of several industrial hydrogenation catalysts in the liquid-phase hydrogenation of maleic
anhydride was evaluated. Hydrogenation of maleic anhydride in solution in the presence of heterogeneous
catalysts is carried out in a Berghof autoclave reactor, a 230 ml metal vessel equipped with a thermal jacket and
a heating element with a magnetic stirrer. The reactor is charged with calculated quantities of maleic anhydride,
solvent, and catalyst. A hydrogen generator serves as the hydrogen source. Hydrogen is fed into the reactor
through a polypropylene tube immersed in the reaction mixture. The hydrogen generator is equipped with an
electronic display that displays the pressure applied and achieved in the reactor, as well as the hydrogen feed
rate. Temperature is controlled by a thermocouple, and the temperature readings are also displayed on the
display. Quantitative and qualitative analysis of the maleic anhydride hydrogenation reaction mixture was
performed using a KristalLux-4000M chromatograph with a flame ionization detector.

For liquid-phase hydrogenation, a solvent was selected that would provide optimal reaction conditions
and avoid side reactions. Experiments showed that dioxane best meets these requirements, and ensures
production of succinic anhydride in the presence of a number of industrial hydrogenation catalysts.

The palladium catalyst KPSh-1.5 exhibits the best process parameters: conversion and selectivity for
succinic anhydride.

It was found that during the hydrogenation of maleic anhydride to succinic anhydride in a dioxane
medium at a hydrogen pressure of 0.4 MPa in the presence of the KPSh-1.5 catalyst, the optimal catalyst
concentration is 4.2% by weight. Increasing the hydrogen : maleic anhydride molar ratio in the reaction mixture
significantly accelerates the hydrogenation process and reduces the time of complete hydrogenation.
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