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KOMIIO3UTbBI PYMAPATA IUPKOHUA U ITOJIUIJIEKTPOJIMTOB
C VIYUYIIEHHBIMHU AICOPBIIMOHHBIMU U MEXAHUYECKUMU
XAPAKTEPUCTUKAMU

I. 10. CAXAPEBUY'2 A. C. TUMOHEHKOBA?, B. B. TAHbKOB?, T. I'. IIIYTOBA'*

MucTuTyT XuMuu HoBbIX Matepuanos HAH Benapycu, yi1. ®. Ckopunbl, 36, 220084, Munck, benapych
2Benopycckuii rocy1apcTBeHHEIH yHuBepcuTeT, np. HezaBucumoctu 4, 220030, Munck, benapych

IIpobnemy 8vicOKOU OUCNEPCHOCMU NOPOWKOE MeMAln-0peaHUYecKUux KOOPOUHAYUOHHBIX NOIUMEPOS
(MOKII) mooicho pewiums nymem ROJAY4eHUs Ha UX OCHOBe KOMNO3Umos ¢ noaudnexkmponumamu (I13) u no-
credyrouezco opmosanus 8 mabiemku 6e3 cyujeCmeeHHo2o yXyouleHus aocopOYUOHHBIX C8OUCME.

Lenv pabomel — cunmes Kpucmaiiuyecko2o gymapama yupxouus (Zr-fum) ¢ cybmuxponnviv pazme-
POM uacmuy u noayieHue Ha e2o ocHoge Komnozumos c 110, obradarowux 6vicokoll adcopOYUOHHOU eMKO-
CMbIO RO BOOAHOMY NAPY U MEXAHUYECKOU NPOYHOCMbIO 8 MADIemMUupo8anHol hopme.

Zr-fum cunmesuposanu ¢ 15% 6oonom pacmeope mypasvunoii kuciomol. Komnosumwur Zr-fum/liD, e
Komopwix maccosasn doas 119 eapvupyemcs om 1% 0o 50%, noayuunu memooom nociounou cobopku Oe3
NPOMEIICYMOUHOL OMMBIBKU, d 3ameM mabiemuposaiu noo oagienuem. Komnoszumul uccredoganu memooa-
Mu penmeenoghazoeozo ananusza u MK-cnexmpockonuu. H3yyunu adcopoyuio 8001020 napa KOMnO3umamu
8 3a8UCUMOCTIU O OMHOCUMENLHOU 8IANCHOCU U Maccogou doau 11D.

Peskuit pocm adcopbyuu 6oosnozo napa Zr-fum u xomnosumamu Zr-fum/IlD nauunaemcs npu
omuocumenvHom oasnenuu menee 0,1, umo menvuie, uem 0 Opy2ux u3yyeHnvlx ocywumenei. B oua-
nasone p/po = 0,2-0,75 adcopbyus 60051020 napa KOMROIUMAMU 6 084 PA3d 8bllUe, YeM MOJLEKYIAD-
nowmu cumamu 4 A u ne 3asucum om codepocanus I13 6 nux. Ipu evicokoil najicHocmu adcopbyus
680051020 napa komnozumom Zr-fum/(KML/XH), npesviuiaem coomeemcmeayoujue XapaxKkmepucmuxu
Zr-fum u Zr-fum/(IICC/II/I/IA)> u ysenuuugaemcs ¢ pocmom maccogou oonu I13. Ha npumepe xomnozumos
Zr-fum/(TICC/TIIIA)2 nokazano, umo 6 npoyecce hopmosanust madiemox nood 0asieHueM 4acmuidHo Hapy-
waemcs kpucmannuveckas cmpykmypa MOKII, npuuem cemkxa uHmepnoaudINeKmpOIumubIX KOMNIEKCO8
CnOCOOCMBYIOM COXPAHEHUIO 8bICOKOU A0COPOYUOHHOU eMKOCTNU KOMIO3UMOS8 Nocie mabiemuposaHusl.

KaioueBble ci10Ba: MeTauI-opraHMYeCKUil KOOPAMHALIMOHHBIA MoMuMep, GyMapaT HUPKOHHMS, HOJIUIEKTPOIUTHI,
MOJIMBHHUJIOBBINA CIIUPT, KOMITO3UT, COPOLIMS BOJSHOTO Tapa, IPOYHOCTh Ha C)KaTHe.

COMPOSITES OF ZIRCONIUM FUMARATE AND
POLYELECTROLYTES WITH IMPROVED ADSORPTION AND
MECHANICAL CHARACTERISTICS
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The problem of high fineness of metal-organic coordination polymers (MOFs) powders can be solved
by developing their composites with polyelectrolytes (PE) and subsequent molding them into tablets without
a significant deterioration in adsorption properties.
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The purpose of the work is to synthesize crystalline zirconium fumarate (Zr-fum) with particles of sub-
micron size and prepare its composites with PE which have a high adsorption capacity for water vapor and
mechanical strength in tablet form.

Zr-fum was synthesized in a 15% aqueous solution of formic acid. Zr-fum/PE composites in which the
mass fraction of PE varies from 1% to 50% were obtained with layer-by-layer assembly without intermediate
washing and then were pressed in tablets. The composites were characterized by X-ray phase analysis and IR
spectroscopy. The adsorption of water vapor by the composites was studied as a function of relative humidity
and PE mass fraction.

A sharp increase in water vapor adsorption by Zr-fum and Zr-fum/PE composites begins at a relative
pressure below 0.1; this is lower than for other studied desiccants. In the range of p/po = 0.2-0.75, the ad-
sorption of water vapor by composites is two times higher than by molecular sieves 4 A and does not depend
on PE content. At high humidity, the adsorption of water vapor by a Zr-fum/(CMC/CH), composite exceeds
the corresponding characteristics of Zr-fum and Zr-fum/(PSS/PDDA), and increases with increasing mass
fraction of PE. Using the Zr-fum/(PSS/PDDA), composites as an example, it was shown that, during the
molding of tablets with pressure, the crystal structure of MOFs is partially damaged, but the network of in-
terpolyelectrolyte complexes supports the high adsorption capacity of the composites after tableting.

Keywords: metal-organic framework, zirconium fumarate, polyelectrolytes, polyvinyl alcohol, composite, water

vapor sorption, compressive strength.
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