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PEAKIIUU SJEKTPO®HUJIBHOI'O U HYKJIEO®UJIBHOI'O
SAMEHIEHUA TUTHOCYJIB®OHATOB KAK OCHOBA
NEPCIHIEKTUBHBIX HAITPABJIEHUM ITEPEPABOTKH JIPEBECHUHBI

M. A. 3UJIBEPTJIEMT®, C. B. HECTEPOBA

benopycckuii rocynapcTBeHHBIH TEXHOJIIOTHUECKUH YHUBEpCHTET, yi. CBepuioBa, 13a, 220006, r. Munck, benapycs

Hecmomps na mo, umo aueHocy1bghoHamvl A61AI0MCA NPEOMEMOM UCCAeO08AHUS MEXHOIOSUU NPOU3-
600Ccm6a YeLnN03bl, KOMOPAs YMpaiueaem ceoe gedyujee Mecmo 6 obujem cnucke npou3eo0cme 6010KHU-
CMOTL MACChl, QOCTMUICEHUS, CEA3AHHBIE C UCNONb308AHUEM TUSHOCYIbHOHATNOS, NO3BONAIOM HOTHOCHIBIO 60~
611e4b IMOMm NPOOYKm 8 nepepadomxy.

Llenv pabomuvl — ananus co8peMeHHbIX HANPAGIEHUL MOOUDUYUPOBAHUS TUSHOCYTbPOHAMOE C YHEeNOM
Ux peakyuoHHol cnocobHocmu, 0bobwenue nepcnekmus pacuupenus ooaacmeri NPUMeHeHUs TUSHOCYTbPHO-
HAMO8 U UX NPOU3BOOHDIX.

Mapxemuneoebiii npoeHo3 No NPOMBIWAEHHOMY UCHONb306AHUI0 JUSHOCYILHOHAMOE NOKA3bI8Aen
HENpepuleHO YEEeAUNUBAIOWUIICA UHmMepec K 9momy npooykmy. Hexomopuwitl cnad nyboauxayuii ¢ ucciedosa-
HUAMU, CBA3AHHLIMU C TUSHOCYIbGOHAMAMY, 3A6EPUIULCA NPUMEPHO Oecamb aem Ha3ao. Tax kax & ocHose
JUSHOCYTLPHOHATNOS NeHCUM eHUIMPONano8as eOunuya, mo Haubonee 4acmo 6 cnocobax moouguyuposa-
HUsL PACCMAMPUBAIOMCA PEaKyuy 3aMeujeHus amomos 8000poda 6 apomamuieckom koavye. Cynvgoepynna
8 JIUCHOCYIbHOHAMAX ABTAEMCA OOCMAMOYHO NPOYHO C8A3AHHOU ¢ NPONAHOB0U YEenbio U NOIMOMY pabom &
9MOM HANPAGIEHUU NPOBOOUMCS SHAUUMENbHO MeHbute. Euje 00HUM peakyuoHHOCNOCOOHBIM YeHmpoM 8
MoJieKyie TUSHOCYIbHOHAMOB ABNAEMCA PEHONbHBLL 2UOPOKCUT, 8000PO0 KOMOPO20 CROCODEeH 8CMYyNnamo 8
peaxyuu HyKieopuibHo2o 3amewjenus. B cmamve paccmompena peakyuonHas cnocoOHOCmb IUSHOCYIbPO-
HAMO8 8 Peaxkyusax IdIeKMPOPUILHO20 U HYKICOQUILHO20 3aMeWeHus: HUMPOSAHUs, HUMPOIUPOBAHU,
CYIbuUposanus, 2an02eHUupOSaArUsl, AyUIUPOBAHUS, MEPKYPUPOBAHUSA, OKUCUMETNUTUPOBAHUA, A30COYENAHUS,
KapboKcumMemunuposanus, okcunponunupoganusn. O6cyxcoenvl dKoN02uYecKue NOCIe0Cmeus npUMeHeHUs.
JueHocyIbghonamos. Ilpugedenvl MHOLOUUCIEHHbIE NPUMEPbI NPUMEHEHUS NUSHOCYIbHOHAMOE NO HOBbIM
HANPABNEHUAM 6 papmayuu, nPou3eo0Cmee UOHHBIX HCUOKOCMeEll, CYNePKOHOEHCATNOPOs, CUHINe3e CONOIU-
Mepo8, aHMUKOPPOIUOHHBIX NPUCAOOK, NUWEBOl YNAKOBKU, AHMUNUDEHOS.

KaroueBble ci10Ba: TUrHOCYJIB(GOHATEHI, NIEKTOP(IIIBHOE M HyK/Ieo(QIbHOE 3aMelleHie, HUITPOBaHNE, HUTPO3HPO-
BaHMe, CyIb(pHUpOBaHUE, TATOTEHUPOBAHNE, ALMIMPOBAHUE, MEPKYPHPOBAHHE, OKMCHMETHIIU-
poBaHMe, a30coUYeTaHNe, KapOOKCUMETHIMPOBAHNE, OKCUIIPOITMIINPOBAHNE, TPOU3BOIHBIC JIHT-
HOCYJb()OHATOB M MX CBOWCTBA.

ELECTROPHILIC AND NUCLEOPHILIC SUBSTITUTION REACTIONS
OF LIGNOSULFONATES AS THE BASIS FOR PROMISING
DIRECTIONS FOR WOOD PROCESSING
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Despite the fact that lignosulfonates are the subject of research in pulp production technology, which is
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losing its leading place in the general list of pulp production, advances associated with the use of lignosul-
fonates make it possible to fully involve this product in processing.

The aim of the work is the analysis of modern directions of lignosulfonates modification taking into ac-
count their reactivity, generalisation of perspectives of expansion of application areas of lignosul-fonates
and their derivatives.

The marketing forecast for the industrial use of lignosulfonates shows a continuously increasing interest
in this product. The decline in lignosulfonate-related research publications ended approximately ten years
ago. Since lignosulfonates are based on a phenylpropane unit, the modification methods most often involve
substitution reactions of hydrogen atoms in the aromatic ring. The sulfonic group in lignosulfonates is quite
tightly bound to the propane chain and therefore much less work is being done in this direction. Another re-
active center in the lignosulfonate molecule is the phenolic hydroxyl hydrogen, which is capable of undergo-
ing nucleophilic substitution reactions. The article examines the reactivity of lignosulfonates in reactions of
electrophilic and nucleophilic substitution: nitration, nitrosation, sulfonation, halogenation, acylation, mer-
curation, oxymethylation, azo coupling, carboxymethylation, oxypropylation. The environmental conse-
quences of the use of lignosulfonates are discussed. Numerous examples of the use of lignosulfonates in new
areas in pharmacy, the production of ionic liquids, supercapacitors, the synthesis of copolymers, anti-
corrosion additives, food packaging, and fire retardants are given.

Keywords: lignosulfonates, electrotrophilic and nucleophilic substitution, nitration, nitrosation, sulfation, halogena-
tion, acylation, mercurisation, oxymethylation, azo-coupling, carboxymethylation, oxypropylation, lig-
nosulfonate derivatives and their properties.
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