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AHHOTaUA

B nannHol paboTe mpencTaBieH CHOCOO IMOMYyYEeHHS OPraHHMYSCKOW KaTHOHOOOMEHHOH MAaTpHIBI METOIOM
TPAMOTro CyIb(GHPOBaHKS TIOIMCTUPOIA ¢ MOJIEKYISAPHOM Maccoit (273+15)-10° r/mMonb B reTeporeHHoit cpeje.
B xadectBe cynpdupytomero areara Beictynan 98%-it pactBop cepHoii KkucnoTsl. [lpy HarpeBe peaknnoOHHON
cmecu 10 120-150 °C 3a cyer oTwIEIIEHNsT BOABI OT IBYX OJIM3KO PAacIONOXKEHHBIX KOHLEBBIX CyJb(orpymnn
MPOUCXOJUT YACTHYUHAS CIIUBKA JIMHEHHBIX IIEMOYeK 00pa30BaBIIeiics B X0/ CyJIb(OUPOBAHUS TOTUCTUPOII-
cynbdokucioTel. [loryuennast MaTpuIia mpecTaBiseT coO00 HEpaCTBOPUMBIH B BOJE MOIMMED, 0018 Taf0IIHiA
BBICOKOW cTeleHbl0 HaOyxaHns. OH BBICTYIIaeT B KadeCTBE OPTaHMYECKOW KaTHOHOOOMEHHOH MAaTpHIII, ¢
MOMOIIIBIO KOTOPOW B JAAJbHEHINIEM MPOBOAUTCS UOHOOOMEHHBIN CUHTE3 CII0)KHOOKCHHBIX HEOPTaHUYECKUX
CTPYKTYp. DKCIEPUMEHTAIBLHO OIpPEAeNiEHbI OCHOBHBIE XaPAaKTEPUCTHUKU TOMYyUYEHHON MATPHUIBI — ITOTHAS
cTaTHyecKas HOHOOOMeHHasi EMKOCTh, coctaBuBias 4.11210.007 Mr-3kB/T; conmepkanue odmieit cepol, 164+10
MT/T; K03 PUIIMEHT BOAOTIOTIOMICHUS, KOTOPBIA cocTaBuil 97+1%. [{ns moaTBepKAeHHsI CTPYKTYPBI H COCTaBa
MAaTPHIIBI TPOBEJIEH KOMITIIEKC (PU3NKO-XUMUIECKHUX UccliefioBaHuil. MHppakpacHas CrieKTpOCKOMHsI ¢ MPeod-
pazoBanneM Dypre 3aduKcupoBaia XapaKTepHBIC MOJOCH MOTJIONIEHUS, COOTBETCTBYIOIIUE PAa3TUIHBIM
koseOaHusM cBsizeil S—O, 4To MOATBEPKIAET HAMYKE KOHLEBBIX CYJNb(Orpynn B CTPYKType MOJHMEpa.
TepMudeckuii aHAMHU3 B COYETAHUM C MAacC-CIEKTPOMETPHEH MPOIYKTOB PA3JIOKEHUS TO3BOJMII yCTAHOBUTH
OCHOBHBIC CTAJUM TEPMUYECCKON NECTPYKIUU KAaTHOHOOOMEHHOW MaTpuilbl. TemrepaTypbl Hayalla U KOHIIA
TEPMUIECKOTO paziioxkeHus cocraBmim 216 u 676 °C coorBeTrcTBeHHO. Kpome TOro, Ha OCHOBaHUM COIIOCTABICHUS
JAHHBIX TI0 COZEPKAHMIO OOIIEH Cephl U CEePBI, BXOAMIEH B COCTaB KOHIIEBBIX CYIh(OTPYIII, @ TAKXKE C YIETOM
pe3yJIBTAaTOB CIEKTPAIGHBIX W TEPMHUYECKUX HCCIEIOBAHHMA, JTOKA3aHO HAIM4YWE CYJIb()OHOBBIX MOCTHKOB,
00ecreunBaroX MOMEePEYHY0 CITUBKY JTUHEHHBIX MaKpPOMOJIEKYJI IOJTUMEpa.
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Abstract

This paper presents a method for obtaining an organic cation-exchange matrix via direct sulfonation of
polystyrene with a molecular weight of (273+15)-10° g/mol in a heterogeneous environment. A 98% sulfuric
acid solution was used as the sulfonating agent. When the reaction mixture was heated to 120-150 °C, partial
crosslinking of the linear chains of polystyrene sulfonic acid formed during sulfonation occurred due to the
splitting off of water from two closely located terminal sulfonic acid groups. The resulting matrix is a water-
insoluble polymer with a high degree of swelling. It acts as an organic cation-exchange matrix, which is
subsequently used for ion-exchange synthesis of complex oxide inorganic structures. The main characteristics
of the resulting matrix were determined experimentally: total static ion-exchange capacity, which was
4.112+0.007 mg-eq/g; total sulfur content, 164410 mg/g; water absorption coefficient, which was 97+1%. A set
of physicochemical studies was carried out to confirm the structure and composition of the matrix. Fourier
transform infrared spectroscopy recorded characteristic absorption bands corresponding to various vibrations of
the S—O bonds, which confirms the presence of terminal sulfonic acid groups in the polymer structure. Thermal
analysis in combination with mass spectrometry of the decomposition products made it possible to establish the
main stages of thermal destruction of the cation-exchange matrix. The temperatures of the beginning and end
of thermal decomposition were 216 and 676 °C, respectively. In addition, based on a comparison of data on the
content of total sulfur and sulfur contained in the terminal sulfonic acid groups, as well as taking into account
the results of spectral and thermal studies, the presence of sulfone bridges providing cross-linking of linear
polymer macromolecules was proven.
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