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B. C. Coaaaros, C. 0. Kocanaposuu, O. B. HoHoBa

Hucmumym gusuro-opeanuvecxou xumuu HAH Benapycu, Muncxk, Pecnybauxa beaapyco

MOJYUYEHUE HOHOOBMEHHbBIX CYBCTPATOB JIJIsI PACTEHUM

OnuceIBaeTCsl HOBBIIT BAPHAHT METO/A IOJyYeHHsI HOHUTHBIX CyOCTPaToB JUIsl PACTEHUH IyTEM pa3[elbHOro mojyde-
HUSI KATHOHHOTO M aHHOHHOTO KOMIIOHEHTOB HOHOOOMEHHBIX CyOCTpaToB OMOreHHBIMH HOHAMH. COCTaB KaTHOHHOTO KOM-
NoHeHTa cyOcTpaTa 3aJaeTcsl MPUBEACHNEM B PABHOBECHE KaTHMOHUTA U KOHIEHTPHPOBAHHOTO PacTBOpPA COJICH OCHOBHBIX
6uoreHHbIX kaTHoHOB — K, Ca?*, Mg?"; cocTaB aHHOHHOTO KOMIIOHEeHTa — HeliTpanu3anueii OH- ¢popMbl aHHOHUTA CMEIIaH-
HBIM KOHIIEHTPUPOBaHHBIM pacTBopoM kucnoT HNO,, H,PO, u H,SO,. Cy6¢cTpar momy4aeTcs myTeM MEXaHHYECKOTO CMe-
MIMBAHNS KATHOHHOTO ¥ aHHOHHOTO KOMITIOHEHTOB C BBEIEHIEM MUKPOIIIEeMEeHTOB. M neHTHIHOCTE cyOCcTpaTa, IMory9eHHOTO
ONHMCaHHBIM CIIOCOOOM, U CTaHAAPTHOTO cyOcTpaTa brona 111 noxazaHa XUMHYECKHM aHAJIM30M U OHOJIOTUYECKUM IKCIIe-
PUMEHTOM MO BBIPAIIMBAHUIO PACTEHHH.

Kntouesvie cnosa: MOHOOOMEHHbBIE CyOCTpaThl AN pacTeHUH, MHTEHCHBHOE PAcTEHHEBOJCTBO, cyOcTparsl buona,
HMOHHUTOMNOHMKA, TTUTATENbHBIE PACTBOPHI [l PACTEHUI.

V. S. Soldatov, S. Y. Kasandrovich, O. V. Ionova

Institute of Physical Organic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
PREPARATION OF ION EXCHANGE SUBSTRATES FOR PLANTS

A new variant of the method for preparation of the ion exchange substrate for plants is described in the paper. The catio-
nic component has been obtained by equilibrating of the cation exchange resin with a concentrated solution of salts of the main
biogenic cations K, Ca?", Mg?"; the anionic component is obtained by neutralization of the OH- form of anion exchanger with
a concentrated mixed solution of the acids containing the nutrient elements that is HNO,, H,PO, and H,SO,. Both components
are mixed and the microelements are added to obtain the full ion exchange substrate.

Keywords: ion exchange substrates for plants, intensive plants growing, Biona substrates, ionitoponics, nutrient solutions
for plants.

IO. B. Cunioruu, 7K. B. UrnatoBuy, E. B. KopoJsiéBa,
A. H. Epemun, B. E. Ara0dexos

Hucmumym xumuu nosvix mamepuanos HAH Benapycu, Munck, Pecnybauxa beaapyco

O®OPMUPOBAHUE HAHOYACTHUII U HAHOKOMIIO3UTOB HUKEJIA

HanouacTHIIb! HUKENIsS M €ro KOMIIO3UTBI CHHTE3UpoBaHbl B cMecH Bojia— IMCO (1:1) mytem Bocctanosnernus Ni(NO,) x6H,0
Terparuapuaodopatom Hatpus. Jlns obpazosanns HU uukens B cpene, copepxameii 5,0 MM Ni(NO,),x6H,0, ontnmars-
HBIM SBIISIETCS S-KpaTHbli n30bTok NaBH,. Ha ocrose nonusunmimupponuaona (I1BII), rugpokcnanatira u alloMHHAEBO-
TO TTOPOIIKa CHOPMUPOBAHBI HUKEJIEBBIE HAHOKOMITO3UTEL. OOHapykeHa 3aBUCHMOCTH Mopdonoruu kommosnuta (IIBIT)Ni ot
konnentpanun Ni(NO,),x6H,0, 4To mo3sonseT hopMUpOBaTh HUKENEBbIE YacTUIbl pasHod (opmbl ¢ IIBIT HocuTenem.
INomywenusie HYU HuKenst 1 ero KOMIIO3UTHI MPOSBUIH ce0s 2 HEeKTHBHBIMU KaTaIN3aTOPAMHU B PEAKI[HH BOCCTAHOBUTEIb-
Horo (Na[BH(OAc),]) amunuposanus 4-xapOomeTokcnbensanbaeruaa N-(2-MeTuil-5-HuTpopennn)-4-(MupuIui-3 -1l Iupy-
MHUJUH-2-aMAHOM C 00pa3oBaHueM MeTHI 4-{[4-MeTu1-3-(4-(MUpUANH-3-1JI)THPUMHUAHH-2-HIaAMUHO) () eHUIaMIHO |METHIT}
6eH3oara.

Kniouesvle cnosa: HAHOUACTHUIIBI HUKEI I, HAHOKOMIIO3UTBI, KaTaIH3aTOPBI, BOCCTAHOBUTEIbHOE AMUHUPOBAHUE, TIPOU3-
BOJHBIC 2-apHJIaMHUHONIA PUMHU T HA.

J. V. Siniutsich, Zh. V. Ihnatovich, E. V. Koroleva, A. N. Eryomin, V. E. Agabekov

Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
FORMATION OF NICKEL NANOPARTICLES AND NANOCOMPOSITES

Nickel nanoparticles and its composites have been synthesized in a water—-DMSO (1:1) mixture by reduction of Ni(NO,),x6H,0
with sodium tetrahydridoborate. It has been found that, to obtain Ni nanoparticles in 5.0 mM Ni(NO,),x6H,0O solution, it is
best to use 5-fold excess of NaBH,. Nickel nanocomposites have been formed on the basis of polyvinylpyrrolidone (PVP),
hydroxyapatite and aluminium powder. The relationship between Ni(NO,),x6H,0 concentration and (PVP)Ni composite mor-
phology has been established, which allows to form nickel particles of various shapes with a PVP polymeric carrier. These
nickel NPs and its composites have proved to be efficient catalysts in the reaction of reductive (Na[BH(OAc),]) amination of
4-carbomethoxybenzaldehyde with N-(2-methyl)-4-(pyridin-3-yl)pyrimidin-2,5-diamine to give methyl 4-{(4-methyl-3-(4-
(5-methylpyridin-3-yl)pyrimidin-2-ylamino)phenylamino)methyl) benzoate.

Keywords: nickel nanoparticles, composites, catalysts, reductive amination, 2-arylamino pyrimidine derivatives.



E.T. IlerpoBa, J. A. Kotukos, B. O. Hatapos, B. B. [lanbkoB

benopyccruii cocyoapecmeennuiii ynusepcumem, Munck, Pecnyonuxa bBearapyce

®U3NKO-XUMHNYECKHUE CBOMCTBA MATHUTHBIX HAHOYACTHI] Mg, Zn Fe,O,,
MHOJYYEHHBIX PA3JIMYHBIMU METOLAMMU

CynepnapamMaruuTHble HaHOYACTUIEI GeppuToB B cucteme Mg Zn, Fe O, (x = 0,25; 0,5; 0,7) OblaM CHHTE3MPOBAHBI
MyTEeM COOCaXJIEHU S, PACTIBUINTENBHOTO MMUPOIN3a U HUTPAT-IIUTPATHOTO METO/a. bbIan nccienoBaHsl 3aBUCUMOCTH (a3o-
BOT'0 COCTaBa, MOP(HOIOrMH U MATHUTHBIX CBOMCTB HAHOYACTHI] OT UX XHMHUYECKOTI'O COCTABA U YCJIOBUI IIPOBECHUS CUHTE-
3a. C pocTOM TeMneparypsl U IPOAOKUTEIBHOCTH CHHTE3a HAOII0aeTCs TOBBIICHUE CTENEHH 3aKPUCTaIIM30BAHHOCTH
1 pa3MepoB dacTull. [Ipu 3ToM Tak:ke MOBBILIAIOTCS 3HAUEHUsI HAMarHUYeHHOCTH HACBIIIEHU I HAHOYACTHUI] 3a CYeT Iepepac-
IIpeJieJIeHUs] KaTHOHOB MEXAY HOAPEIIeTKaMH IITNHEIbHON CTPYKTYPBbl, COIIPOBOKJAIOILEIOCSl YMEHBIIEHUEM CTEIIeHH 00-
pameHHOCTH. [IJIst MEeTOAa pacHbUINTEIBLHOTO MHUPOIH3a 3aBUCHMOCTD Y/IeJIbHON HAMarHWYEHHOCTH OT COcTaBa (eppuTa
BBIpa)keHa ci1abo, B TO BPeMs B CIIydae HUTPAT-IIUTPATHOIO METO/Ia U METO/Ia COOCAXKICHHU S 3Ta 3aBUCUMOCTH ITPOXOJNT Ue-
pe3 makcuMyM. HaunGounbiiee 3HaueHHe yaeapHONH HaMarHn4eHHOCTH (30 A-M*'KT') cooTBEeTCTBYET 00pasiy Mg, Zn, Fe,O,,
MOTY4YEHHOMY HUTPAT-IIUTPATHEIM METOJIOM.

Kniouesvle cnosa: MarHUTHBIE HAHOYACTHIIBI, MATHUH-IIMHKOBEIM (eppHUT, CTENICHb 00PANEHHOCTH, THPOJIH3, COOCAK-
JICHNe, HUTPAT-IIUTPATHEIH METO/.

E. G. Petrova, D. A. Kotsikau, V. O. Natarov, V. V. Pankov

Belarusian State University, Minsk, Republic of Belarus

PHYSICO-CHEMICAL PROPERTIES OF MAGNETIC Mg, Zn Fe,0, NANOPARTICLES
PREPARED BY DIFFERENT METHODS

Superparamagnetic ferrite nanoparticles in the system of Mg Zn, Fe O, (x = 0.25; 0.5; 0.7) have been prepared by copre-
cipitation, spray pyrolysis and the nitrate-citrate approach. The dependence of the phase composition, morphology and mag-
netic properties of the nanoparticles on their chemical composition and synthesis conditions have been studied. The crystal-
linity degree and particle size tend to increase with the increase of the synthesis temperature and duration. The saturation
magnetization of the nanoparticles increase as well due to cation redistribution between spinel structure sublattices, which is
accompanied by reduction of the inversion degree. In the case of spray pyrolysis method, the correlation between saturation
magnetization and ferrite composition is weak, while for coprecipitation and the nitrate-citrate approach it goes through
a maximum. The highest saturation magnetization of 30 A‘m*kg! relates to Mg, ,Zn, Fe,0, sample obtained by the nitrate-
citrate approach.

Keywords: magnetic nanoparticles, magnesium-zinc ferrite, inversion degree, pyrolysis, coprecipitation, nitrate-citrate
approach.

A. E. Conomancknii, E. U. /IlyoaToBka, B. E. AraGexoB

HUnemumym xumuu noswvix mamepuanoe HAH benapycu, Munck, Pecnyonuxa bearapyce

®OPMUPOBAHUE Y CBOMCTBA IVIEHOK JEHTMIOPA — BJIOJIKETT
2,4-TEH3MKO3AHJIUOHA C YACTUIIAMHU HUTPUIA BOPA

HccnenoBans! TprOOIOrHYECKHIE CBOMCTBA KOMIIO3UIIMOHHBIX MOHOCIIOEB JIenrMiopa—brnomxkert (JIB) 2,4-rensiiko3an-
nuoHa (I'/) ¢ gacTunamu HUTpUAAa OOpa reKcaroHaJIbHOU ajutoTpoHoi Mogudukanuu (a-BN), chopMupoBaHHBIX Ha KpEM-
HUEBOW M CTAJBHOW MOBEPXHOCTSIX METOAOM T'OPH30HTAJIBHOTO OCAaXICHHS. YCTaHOBJIECHO, YTO BBeAeHHE a-BN (cpennuit
pasmep gactuil ~ 600 HM) B IeHrMIOpOBCK Uit ciioi '/l yBenuunBaeT MUHUMAIbHYI0 3()()EKTUBHYIO MTOCAT0YHY O IIOMAAKY
ero mouekyn ot 0,27 1o 0,34 uM? u n3HocoycToiiunBocTh MoHocos '/, Kommosunmonusie mienku '/l ¢ a-BN MoryT ObIiTh
UCTIOb30BaHbl B KAYECTBE TBEPOCMA30UHBIX 3ALIUTHBIX MTOKPBITUH B MPEU3HOHHBIX Y3JIaX TPEHMUS.

Kniouesvie cnosa: nnenku Jlenrmiopa—biaomxert, 2,4-reH3iKo3aHinoH, HUTpUA 6opa, TpUOOMETpP, aTOMHO-CHIIOBAs
MHUKPOCKOIIHSI.

A. E. Salamianski, K. I. Dubatouka, V. E. Agabekov

Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

FORMATION AND PROPERTIES OF LANGMUIR-BLODGETT FILMS
OF 2,4-HENEICOSANEDIONE WITH BORON NITRIDE PARTICLES

Tribological properties of composite Langmuir—Blodgett monolayers of 2,4-heneicosanedione (HD) with particles of
hexagonal (a-BN) boron nitride formed on silicon and steel surfaces by the horizontal precipitation method have been studied.
It was found that incorporation of a-BN (the average particles size ~ 600 nm) into the structure of the HD Langmuir layer
resulted in an increase of minimal area per molecule from 0.27 to 0.34 nm? and wear stability of HD monolayer. Composite
LB films of HD with a-BN particles can be used as protective coatings in precision friction units.

Keywords: Langmuir—Blodgett films, 2,4-heneicosanedione, boron nitride, tribometer, atomic-force microscopy.



E. C. KpaBuenko'*?, A. A. SIpemuenko?, E. I'punc’, I. CBenccon’®

!Benopycckuil 2cocyoapcmeennviil ynusepcumem, Munck, Pecny6nuxa Beiapyce
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BJHMSAHHUE METOJIA CIIEKAHUSI HA MUKPOCTPYKTYPY
KEPAMHUKM Nd, Sr, NiO, ,

HccnenoBaHo BIUsTHUE METOAOB CBOOOIHOTO CIIEKAHUS U IJIa3MEeHHOT0 HcKkpoBoro criekanus (I1MC) Ha MUKPOCTPYKTY-
py xepamuku Nd Sr, NiO, . YcTaHOBICHO, YTO KepaMUKa, U3rOTOBJICHHAs CBOGOIHDBIM CHICKAaHUEM, SIBJISICTCS IOPUCTOMH
HE3aBHCUMO OT TeMIepaTypsl oTxkura. Kepamuka, nonydeHHass METOJOM IJIa3MEHHOTO MCKPOBOTO CIIEKaHMS, — ra30MIoT-
Hast. OJTHAKO B pe3yJIbTaTe IPUMEHEHHs BOCCTAaHOBUTEIbHOI atMocdeps! BakyyMma B mpouecce [TMC npoucxoaut cTpyKTyp-
HOE MpPEeBpalleHUe TeTParoHanbHOH sueiiku [4/mmm B opTopombuueckyo Immm. B pesynbrare npoBeaeHHON cepuu Tep-
MO0OpPabOTOK KepaMHUKH ObLIN HalACHBI ONITHMAJIbHBIC YCIOBUS MOCICAYIOIEro OT)KUTa KePAaMHUKH, IPUBOJSIINE K BOCCTA-
HOBJICHHIO TETPArOHAJIbHOH CTPYKTYpbl Okenaa (Immm—I/4mmm) u coxpanennto rasonnorsoctu kepamnku Nd Sr, NiO, .

Kanioueguvie cnosa: nuxenat, TOTD, razomioTHast kepaMuKa, aHU30TPOITHOE TEPMUUECKOE PACLIUPEHNUE, IIIIa3MEHHOE UC-
KPOBOE CIIEKaHHUE.

E. S. Kravchenko"?*3, A. A. Yaremchenko?, J. Grins?®, G. Svensson®

!Belarusian State University, Minsk, Republic of Belarus
2CICECO — Aveiro Institute of Materials, Department of Materials and Ceramic Engineering,
University of Aveiro, Aveiro, Portugal
3Department of Materials and Environmental Chemistry, Stockholm University, Stockholm, Sweden

EFFECT OF SINTERING METHOD ON MICROSTRUCTURE OF Nd, Sr, NIO, ,CERAMICS

Two different methods have been employed for fabrication of Nd ,Sr, NiO, , ceramics with focus on the microstructure
and density of ceramic samples. Conventional sintering at 1100—1300 °C has been found to yield porous materials. Rapid
grain growth at >1 300 °C induces the development of microcracks associated with a strongly anisotropic expansion of
Nd,,Sr, [NiO, , tetragonal lattice. On the contrary, spark plasma sintering (SPS) at 1100 °C enables fabrication of dense gas-
tight ceramics, but is accompanied by the structural transformation from tetragonal (I4/mmm) to orthorhombic (Immm)
symmetry due to oxygen losses from the lattice under low-p(O,) conditions of SPS process. The post-treatment conditions
were optimized to oxidize sintered samples and to restore tetragonal structure while preserving gas-tightness of ceramics.

Keywords: nickelate, SOFC, gas-tight ceramics,anisotropic thermal expansion, Spark Plasma Sintering.

B. C. Komapog, C. B. becapa6

Hucmumym obweti u neopeanuuecxou xumuu HAH Benapycu, Munck, Pecnybnuka Benapyce

CUHTE3 MUKPOIIOPUCTBIX CUJIMKATEJIEM C IPUMEHEHUEM
B KAYECTBE TEMIIVIATA THAPOKCHUJ10B METAJIJIOB

Pa3paboTaH TeMIIaTHEIH METOJ CHHTE3a MUKPOIOPHUCTBIX cuinkarened. [TokazaHo, 4To mpu OBICTPOM OCaXACHUH
kpemuerens u3 10%-noro pacteopa Na,SiO, pacTBOpoM CepHOH KHMCIOTHI, conepxkamieil HeoOX0MMOe KOIHYECTBO COIH
ATIOMHMHUS W xKele3a (5%), GopMUPYIOTCS CHIIMKATelI ¢ MEKPOIIOPHUCTOH cTpyKTypoil. HaoGopoT, 06pa3is! cuankares,
[I0JyYEHHBIC MEXaHUYECKOM CMEChI0 KpEMHErelsl U THIPOKCUIa MeTalla, UMEIOT MUKPOME30IOPUCTYI0 CTPYKTY Y.

W3ydeHo BIHsTHEE MPUPOJEI COJICBBIX TEMIUIATOB Ha CTPYKTYPHBIE IapaMeTpbl cuinukareneil. [lokasano, aTo a¢dext
JIEMCTBUS COJEBBIX TEMIIJIATOB 3aBHCUT OT TEIUIOT THAPATANN UX FOHOB, a TAK)Ke OT KOHI[EHTPAIIMX TEMIIaTa B COCTaBe
relisi KPeMEBOM KHCIOTHI M TEMIIEPaTyPhI IIPEIBAPUTENBHOIT €T0 CYIIKN.

Karouegule crosa: ynenbHas noBepxHocts, bOT, ancopouns.

V. S. Komarov, S. V. Besarab

Institute of General and Inorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

SYNTHESIS OF MICROPOROUS SILICA USING METAL HYDROXIDES AS TEMPLATES

The template method for the synthesis of microporous silica gels has been developed. It has been shown that rapid de-
position of silica gel from Na SiO, solution containing the necessary amount of aluminium or iron salt (5% wt.) formed
microporous silica. On the contrary, silica gel samples obtained by mechanical mixing of silica gel and the metal hydroxide
possess micromesoporous structure.

The effect of salt template nature on structural parameters of silica gel has been studied. It has been shown that the effect
of the salt templates depends on the hydration heat of the ions. concentration of the template in gel composition and drying
temperature.

Keywords: specific surface area, BET, adsorption.
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BJIMSTHUE COCTABA AJJIOMUHUMCOAEPKAIIINX KOATYJISIHTOB
HA KOJIJIOUJHO-XUMHUYECKHUE XAPAKTEPUCTUKH JUCITEPCUN KAOJIMHA

C moMoImpI0 METOAA Ja3epHOi AN(PAKIINY TPOBEAECHO UCCIESAOBAHNE BIHSHIS COCTaBa aIIOMUHHICOAEPKAIINX KOary-
JSHTOB Ha KOJUJIOMJHO-XMMHMUYECKHE XapaKTePUCTUKH JUCTIEPCUI KAOTMHA: CPETHUN TUaMeTp YacTHIl, paclpeaeaeHue da-
CTHII 10 pa3MepaM, INIOTHOCTh KOAryJISIIOHHBIX arperaToB, CKOPOCTh CeAMMeHTalnu. [lokazaHo, 4To GpopmMa U CTPYKTypa
KOAryJIILIHOHHBIX arperaToB MOXKeT ObITh OXapaKTepPHU30BaHA IyTEM COIOCTAaBJICHUS SKCHEPHMEHTAJIBHO ONpeIelIeHHbBIX
BEJINYHMH UX (paKTaTbHON Pa3MEPHOCTH U JAaHHBIX KOMIIBIOTEPHOTO MOJCIHPOBAHHUsS. YCTAHOBIICHO, YTO IIPH HCIIOJIb30Ba-
HUY Cyib(]aTa aJIOMHHUS pa3Mep KOaryJIssIHOHHBIX arperaToB yBEIHYNBACTCS, & UX IUIOTHOCTh YMEHBIIAETCS IIPU MEPeXo-
Jie OT AUCIEPCUN YUUCTOrO TUIPOKCUIA ATIOMUHUS K JUCIIEPCUSIM €ro arperaTos ¢ KaOJIMHOM. B ciyuae npumeHeHus B kade-
CTBE KOAryJIsTHTa XJIOPH/JIa MEeHTArHJIPOKCOANATIOMUHUS HAOII01aeTcsl 0OpaTHas 3aBUCHMOCTb.

Kniouesvle crnosa: nucnepcuu, KOaryasHTHL, CyIb(aT aTIOMHHUS, XJIOPH] MEHTATHIPOKCOAHATIOMUHUS, CKOPOCTH Ce-
JUMEHTAIlUH, KaOJINH.

A. V. Zyhmant, T. A. Savitskaya, N. G. Tsygankova, D. D. Hrynshpan

Research Institute for Physical Chemical Problems of the Belarusian State University, Minsk, Republic of Belarus

INFLUENCE OF ALUMINIUM COAGULANTS COMPOSITION ON COLLOIDAL CHARACTERISTICS
OF KAOLIN DISPERSIONS

The effect of aluminium coagulants’ composition on colloidal characteristics of kaolin dispersions (diameter, particle
size distribution, density and sedimentation rate of aggregates) has been investigated by the laser diffraction method. Shape
and structure of aggregates have been characterized by comparing the experimentally determined fractal dimension values
and computer simulation data. When aluminium sulphate was used as a coagulant, the size of aggregates has been found to
increase, while their density decreased, for dispersions of mixed aluminium hydroxide aggregates with kaolin, as compared
to pure aluminum hydroxide dispersions. In the case of pentahydroxydialuminium chloride, the reverse relationships have
been observed.

Keywords: dispersions, coagulants, aluminium sulphate, pentahydroxydialuminium chloride, sedimentation rate, kaolin.

M. ®. 3asan
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PA3PABOTKA 3KCTPAKIIMOHHOM METOJUKHA ITPOBONOATOTOBKHA
PACTUTEJIBHBIX MACEJI ITPU OIIPEJEJEHNUN OCTATOYHbBIX KOJIUNYECTB
HECTUIIN 0B KJIACCA HEOHUKOTHUHOUNJI0OB

[Ipu Temnepatype 20 + 1 °C B pa3IHYHBIX SKCTPAKIIUOHHBIX CHCTEMaX U3y4YEHO paclpeeeHne HHCEKTHIINIOB Kilacca
HEOHMKOTHHOM/IOB (alleTaMUIIPU]], KJIOTHAHUINH, UMUIAKIONPH/, THAKIONPH/, THAMETOKCaM). PacCuuTaHbl KOHCTAHTBI
1 KO3 PUIMEHTHI pacpeaeIeHus eCTUIIMI0B MEX/y TeKCaHOM M MOJISIPHON (a30i, a TaKyKe paricoBBIM MaciioM H MOJISIP-
HOH (a3oit. Ha ocHOBe 3KCIIepUMMEHTAIBHBIX JaHHBIX Pa3paboTaHa METOAMKA OMPEACIICHUS OCTATOYHBIX KOJUYCCTB HCOHMU-
KOTHHOUIOB B PAliCOBOM, IOACOTHETHOM, JILHSHOM U OJINBKOBOM MacilaX METOZAOM BBICOKOI((PEKTHBHON KHKOCTHOM Xpo-
Marorpaduu ¢ AMOJHO-MaTPUIHBIM JACTEKTUPOBAHUEM. DKCTPAKIIHOHHAS METOIUKA TPOOOIIOIOTOBKH OTINYASTCSI IIPOCTO-
TOW HMCIHOJHEHHSI, MaJIBIM PAacXOJOM PEaKTHUBOB, SKCIPECCHOCTHIO M 00eCleunBaeT MOIydeHHEe XpOMaTorpaMM 0e3 IHKOB,
nHTep(PEPUPYIONUX C MHKAMU ONpEAesIeMBIX BemecTB. Pa3paboTaHHAss METOAMKA IO3BOJSET ONPEEISATh ITEeCTHIIHIBI
KJIacCa HEOHNKOTHHONIOB Ha yPOBHE HMUKE MAaKCHMAJIBHO JIOITYCTHMOTO ¥ XapaKTePHU3yeTCsl CTEIEHBIO N3BIICUCHUS OIIpe/ie-
nseMbIX BemecTB 0onee 80 %.

Kurouesvle crosa: mpoOOMOATOTOBKA, PACTUTEIBHOE MACIIO, KOHCTAHTA PACIIPE/ICIICHSI, HEOHUKOTHHOU/I, TIECTUIIHI.

M. F. Zayats

Institute of Plant Protection, a/c Priluki, Minsk distr., Republic of Belarus

DEVELOPMENT OF THE EXTRACTION METHOD OF SAMPLE PREPARATION FOR DETERMINATION
OF NEONICOTINOID INSECTICIDE RESIDUES IN VEGETABLE OILS

The distribution of neonicotinoid insecticides (acetamiprid, clothianidin, imidacloprid, thiacloprid, thiamethoxam) in
different extraction systems has been studied at 20 + 1°C. Distribution constants (P) and distribution ratios (D) of pesticides
between hexane and the polar phase, rapeseed oil and the polar phase have been calculated. Based on the experimental data,
the sample preparation technique has been developed for the determination of neonicotinoid residues in rapeseed, sunflower,
linseed and olive oils by high performance liquid chromatography with diode array detection. The extraction method of
sample preparation is simple, low reagent and time consuming, and provides chromathograms without analyte peak inter-
ference. The recoveries of pesticides from plant matrices are more than 80%. The method allows to determine neonicotinoid
insecticides at concentrations below maximum residue levels established in the Republic of Belarus for vegetable oils.

Keywords: sample preparation, vegetable oil, distribution constant, neonicotinoid, pesticide.
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KATAJIUTUYECKU CIIOCOB MOJIYYEHHUSI U COPBIITMOHHBIE CBOMCTBA
BOJIOKHUCTOI'O AHUOHUTA C TPETUYHBIMU AMUHOI'PYIIITAMHU

Pa3paboTaH HOBBII C11OCOO KaTaJTUTHYECKOIO (C HCHONIB30BAaHUEM COJICH MeIH) CHHTE3a aHUOHHTA, COJIEPIKALIEro B CBOEH
CTPYKType TpeTHUHBIe aMHHOrpyHbl. [loqoOpaHbl ONTUMAaNIbHBIE YCIOBHS MOMYYeHHs] HOHUTA (KOHIEHTPAIMH KaTalnu3a-
TOpa U AMUHUPYIOLIEro areHTa (JUMeTHIaMUHOIPONUIaAMHH), BpeMs Ipolecca). MeToaoM HOTeHIIHOMETPHIECKOTO TUTPO-
BaHUsI C UCIIOJIb30BAaHNEM MHOTUX HABECOK OINpPEIEIeHBl KHCIOTHO-OCHOBHBIE IapaMeTphl (pyHKIMOHAIBHBIX TPYIII MOTY-
YeHHOro MoHnTa. Ha OCHOBe aHaiM3a M30NMMECTHYECKHX KPUBBIX OXapaKTepHU30BaHA BOJOYJCP)KHUBAIOIIAsl CIIOCOOHOCTD
AHUOHHTA, HEOOXOUMasl JUISI OLICHKU BO3MOKHOCTH €ro IMPHMEHEHUs B ra3zoouncrtke. [lokazana mpakTudeckas IpUMEHH-
MOCTh HOHHUTA B IIPOIeccaX OYUCTKH BO3AyXa OT KUCIOTHBIX 3arpsA3HEHUH (Ha IpuMepe THOKCUIA Cephl) B INPOKOM JHara-
30HE OTHOCHTEJILHON BIa)KHOCTH.

Kniouesvle cnosa: cuHTe3, BOJOKHHUCTBIH aHHOHUT, MOJHAKPUIOHUTPHI, TUMETHIAMUHOIPOIHIAMUH, OTCHIIHOME-
TPUYECKOE TUTPOBAHUE, H3OIHECTHKA, JUOKCHI CePbl, COPOLIHS, OUHUCTKA BO3LyXa.

E. G. Kosandrovich, V. N. Yakubel, P. V. Nesteronok, L. N. Shachenkova, V. S. Soldatov

Institute of Physical Organic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

CATALYTIC PREPARATION METHOD AND SORPTION PROPERTIES
OF THE FIBROUS ANION EXCHANGER WITH TERNARY AMINO GROUPS

A new method for the catalytic preparation (using copper salts) of the anion exchanger with ternary amino groups has been
developed. The best conditions for synthesis of this ion exchanger, such as catalyst and aminating agent (dimethylamino pro-
pylamine) concentrations and process time, have been found. The acid-base properties of functional groups have been de-
termined by potentiometric titration. By the analysis of isopiestic curves, water-holding capacity of the anion exchanger
has been estimated and these results used for determination of the anion exchanger applicability for air purification. The expe-
rimental sorption results show the practical applicability of the ion exchanger for air purification from acidic impurities
(on the example of sulfur dioxide sorption) in a wide range of relative humidity.

Keywords: synthesis, fibrous anion exchanger, polyacrylonitrile, dimethylamino propylamine, potentiometric titration,
isopiestic, sulfur dioxide, sorption, air purification.

H. H. Kosranko', B. H. Kosranko?, 1. H. Ciraéko'

'Benopycckuil 2ocyoapemeeniviil Meouyunckutl ynugepcumem, Munck, Pecnyonuxa Benapyce
’Benopycckuti 20Cy0apcmeenublil mexnono2udeckuil yrusepcumem, Munck, Pecnyonuxa Berapyce

CHUHTE3 U AHTUMHUKOBAKTEPUAJIBHBIE CBOMCTBA CJIOKHBIX Y®UPOB
MHNOJINPTOPCOAEPKAINX BEH3AJIBJOKCUMOB
U IIUPA3ZUHKAPBEOHOBOM KHUCJIOThI

OcCyIIecTBIICH CHHTE3 U M3y4YeHAa aHTHMMHKOOAKTepHaslbHasi aKTUBHOCTH CIOXKHBIX A(PHUPOB MOIH(TOpP3aMeIIeHHBIX
OEH3aJIBIOKCUMOB U THPa3UHKApPOOHOBOM KUCIOTHL [Toka3aHO, 4TO HEKOTOPBIE U3 MOJYUYCHHBIX COCAMHEHHH MPEBOCXOIST
0 CIIOCOOHOCTH 3aMEMJIATh POCT M Pa3BUTHE MHUKOOAKTEPHH, UCIOIb3yeMbIe B HACTOSIIEE BPEMsI IIPOTHBOTYOEPKYJIe3HbIC
npenaparsl.

Kniouesvie cnosa: ciaoxube 3(UpPHI TOINPTOPCOACPIKANX OSH3aIBIOKCUMOB, MTUPAa3HHKAPOOHOBAST KUCIIOTA, AHTUMH-
KoOaKTepHabHasi aKTHBHOCTb.

M. M. Kauhanka', U. M. Kauhanka?, I. M. Slabko!

!Belarusian State Medical University Minsk, Republic of Belarus
’The Belarusian State Technological University, Minsk, Republic of Belarus

SYNTHESIS AND ANTIMYCOBACTERIAL PROPERTIES OF POLYFLUORINATED BENZALDOXIME
AND PYRAZINECARBOXYLIC ACID ESTERS

A series of polyfluorinated benzaldehyde oxime and pyrazinecarboxylic acid esters has been synthesized. Antimycobac-
terial properties of the synthesized compounds have been studied. It has been shown that several of the compounds are su-
perior to currently used anti-TB drugs in their ability to slow the growth and development of mycobacteria.

Keywords: polyfluorinated benzaldoxime ester, pyrazinoic acid, antimycobacterial activity.
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HOBBIE COJIBBATOXPOMHBIE KPACUTEJIU PAJA JUBEH30THO®EH-5,5-TUOHA

OmnmcaH CHHTE3 U COJIbBATOXPOMHBIE CBOHCTBA HOBBIX KpacUTelel psijia IPOU3BOIHBIX TuOeH30THOdEH-5,5-110Ha, 3a-
MEIIEHHBIX B MONOXKEeHUAX 1,3,4,7 ¢ BHYTPUMOJEKYISIPHBIM MEPEHOCOM 3apsiaa. VcciaemoBaHbl MX CHEKTPHI MOTIIOMCHHS
U UCIYCKaHHUs B 3aBUCHUMOCTH OT 3Hau€HUS MOJISPHOCTU pacTBopuTeseil. M3ydyeHne 3aBUCHMOCTH CIEKTPAbHBIX CBOICTB
pacTBOpoB 1-rHapoKcH-, 1-aMUHO-, 1-MeTOKCH-4-aMHHOIIPOU3BOAHBIX 3PHUPOB 5,5-n1uokcoqnden3otnoden-3,7-1uxapOoHo-
BOI KHMCJIOTBI IOKA3aJI0 Y 3THX COEAMHEHMH CyIECTBEHHOE Pa3jInyue paclpe/ie]eHus 3apsi0B B OCHOBHOM M BO30YXkI€H-
HOM COCTOSTHUSX. CHHTE3MPOBAHHBIC COCAMHCHHS IPOSBISUIN SIPKO BBIPAKEHHBIH IOJIOKHUTEIBHBIH CONBBATOXPOMHBIH
s dext. Bricokasi criekTpajbHas 4yBCTBHTEIBHOCTH 1-THAPOKCH-5,5-nuokco-SH-nubenso[b,d]rnoden-3,7-nuxapbonoBoii
KHCIIOTHI JHOYTUIIOBOTO d(Hpa K H3MEHEHHUIO MOJISPHOCTU PACTBOPUTEIS MOXKET OBITH HCIIOIB30BaHa, HAIIPUMED, IS OIIpe-
JIeJICHUSI COZIEPIKAHN S BOJIBI B alIPOTOHHBIX PACTBOPUTEISIX C HeBbICOKUMH (< 40 xkasn/mounp) 3HaueHusimu ET(30).

Karouegule crosa: nubeH30THOPEH, (IIyOPECIEHINS, COTBBATOXPOMHBIN AP QEKT.
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Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
NEW DERIVATIVES OF DIBENZOTHOPHENE-5,5-DIONE AS SOLVATOCHROMIC DYES

Synthesis and solvatochromic properties of new dyes, derivatives of dibenzothiophene-5,5-dione with intramolecular
charge transfer, substituted in positions 1,3,4,7, has been described. Their absorption and emission spectra depending on sol-
vents polarity have been investigated. Compounds synthesized showed a pronounced positive solvatochromic effect. High
spectral sensitivity of 1-hydroxy-5,5-dioxo-SH-dibenzo[b,d]thiophene-3,7-dicarboxylic acid dibutyl ester to changes in sol-
vent polarity can be used, for example, to determine the water content in the aprotic solvents with low (<40 kcal / mol) ET(30)
values.

Keywords: dibenzothiophene, fluorescence, solvatochromic effect.
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BEIHIECTBEHHBINA COCTAB Y ®U3NUYECKHE CBOMCTBA
T'OPHBIX ITOPO/ HUKHET O KEMBPHSI 1 BEPXHEI'O ITPOTEPO30S1
MNPUBYI'CKOM CTPYKTYPbI HOAJSICCKO-BPECTCKOM BITIA JUHbI

W3ydeH BeleCTBEHHBIH cOCTaB U (U3UUECKUE CBOWCTBA TOPHBIX NMOPOJ HUIKHEKEMOPUICKHX (CTpajedcKas U phITCKast
CBUTBI) M BEHJCKUX (KOTIIMHCKAs CBUTA) CTPAaTUTpapUUECKHUX MOApa3elieHnH 13 ckBaxuH [IpnOyrckoit cTpyKTypbl, pacro-
JIO)KEHHBIX B IIpeZieIax OJHOMMEHHOT0 II0[3eMHOT0 XpaHHJIUINA ra3a. YCTaHOBJIEHBI 3aKOHOMEPHOCTH H3MEHEHHUSI 10 Ty Ou-
HE BEIECTBEHHOT0 COCTaBa, TEOXMMHUECKHUX, TEOQU3HUECKUX U JIp. MapaMeTPOB MOPOA-KOIIEKTOPOB U MOPOJI-TOKPHIIIEK
XpaHWUJINIIA, IMEIONHE BaXXKHOE 3HAUCHHE IIPU BEIOOPE CHCTEMEI PEryIHMPOBAHNUS IIACTOBON PHEPTrHel ra3a u oreHke 6e3o-
MACHOCTH 9KCIUTyaTallui XpaHWINIIA.

Kniouesvle cnosa: moposa ropHas, KOJUIEKTOP, TOKPBIIIKA, CKBAKHUHA, MTOI3EMHOE XPaHUJIMIIE I'a3a, COCTAB BEIECTBEH-
HBI1, CBOWCTBA (PU3UIECKIE.

V. G. Levashkevich

Institute of Nature Management of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

THE MATERIAL COMPOSITION AND PHYSICAL PROPERTIES OF ROCKS OF LOWER CAMBRIAN
AND UPPER PROTEROZOIC OF THE BUG STRUCTURE OF THE PODLESSE-BREST DEPRESSION

The material composition and physical properties of rocks from Lower Cambrian (Stradech and Ryta series) and Wend
(Kotlin series) stratigraphic units from Bug structure wells, located within the eponymous underground gas storage facility,
have been studied. The regularities of depth dependence for geochemical, geophysical, etc. parameters of reservoir rocks
and cover rocks have been established. They are important when selecting a regulatory system for formation gas energy and
storage operation safety assessment.

Keywords: rock, collector, cover rock, well, underground gas storage, physical properties, composition material.
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OJOKYJIANUA U CEAUMEHTALIUA HEOTAHBIX JTUCITEPCHBIX CUCTEM
B MIPUCYTCTBUHU JOBABOK, COAEPKAIINX AMNHO- U ®OCPATHBIE I'PYIIIIbI

B mupe HabmomaeTcs TEHACHIMS POCTa JOOBIUN TPYIHO M3BIEKAEMBIX TSDKENIBIX He(TeH n OMTYMOB, XapaKTepu3ylo-
IIMXCSl BBICOKMM COZIEP’KaHHEM CMOJIMCTO-ac(abTeHOBIX BEIECTB, arpernpOBaHIe KOTOPBIX IIPUBOAMT K BBINTAJICHUIO UX
B 0CAJIOK U NOTEpEe YCTOHYMBOCTH HE(PTSIHBIX AUCIEPCHEIX cHcTeM. Lleah paboThl — yCTaHOBUTH 3aKOHOMEPHOCTH BIIHSTHUS
He(TEepacTBOPUMBIX HMOBEPXHOCTHO-aKTUBHBIX JT00ABOK, COISPIKAIIMX MOJSPHBIC (yHKIMOHAIBHBIC T'PYIIEl PAa3InIHON
XUMHUYECKOH MPUPOABI, HA IPOLECCH (DIOKYISIUHN U CeTUMEHTAIIH MOAETBHEIX HE(TSHBIX TUCTIEPCHBIX CUCTEM. MeTObI
nccnenoBanus — MK-crnextpockonust, MeTox TypOUANMETPUIECKOT0 TUTPOBAHMSI ¥ AUCIIEPCUOHHHBIHN aHanu3. B pesynbraTe
YCTAQHOBJIEHO, YTO MpPH HCIOJNB30BAaHMH OTEUYECTBEHHOH MOBEPXHOCTHO-aKTHBHON TO0OABKH, COAEpXKaIIeH OIHOBPEMEHHO
aMUHO- U GochaTHBIE TPYIIIBI B LEMH, HAOII0AaeTCs CHHEPTeTHUECKUN AP PEKT 3a CUET CyMMApHOTO IEHCTBHS STUX QYHK-
IIHOHAJIBHBIX T'PYIII, KOTOPBIH MPOSBISIETCS B 3aMEJIEHUH MTPOIeccOB GIoKynannun (3HeKTUBHOCTh EHCTBHS COCTABIISIET
108%) n cenuMeHTAIMM MOAENBHBIX HETAHBIX AUCTIEPCHH, UTO TIOATBEPKAACTCSA CHIKEHHEM B 13 pa3 mokasareneil ckopo-
CTH Y KOHCTaHTBI CEINMEHTAL[MH U YMeHbIeHneM B 1,6-3,2 pa3a pa3mepa accoluaToB CMOIHUCTO-ac(aabTeHOBBIX BEIIECTB,
YTO IPUBOAUT K MOBBIIICHUIO arPEraTuBHON U KHHETHYECKOH ycTOIUMBOCTH KOJIOMAHOM cucteMsl. [loka3zaHo, uTo 1aHHas
nob6aBka siBisieTcst 9QGEKTUBHBIM HHTMOUTOPOM (DIOKYIISIIUN U TUCTICPTUPYOIIMM areHTOM JUIst HePTSHBIX JUCIEPCHBIX
CHCTEM, 4TO IT03BOJISICT PEKOMEH/IOBATh €€ ISl IPAKTHYECKOro IIPUMEHEHHSI BMECTO HMIIOPTHBIX JIOPOTrOCTOSIIINX aHAJIOTOB.

Kniouesvie cnosa: Gproxynsius, ceTUMEHTaNHs, HEQTSHBIE TUCTIEPCHBIE CHCTEMBI, TOBEPXHOCTHO-aKTHBHBIE BEIECTBA.

0. N. Opanasenko, N. V. Yakavets, N. P. Krut’ko

Institute of General and Inorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

FLOCCULATION AND SEDIMENTATION OF OIL DISPERSIVE SYSTEMS
OVER THE ADDITIVES CONTAINING PHOSPHATE AND AMINE GROUPS

There is a trend in the world for production growth of hardly recoverable heavy oils and bitumen with high content of
resin-asphaltene substances that precipitate when aggregated, causing stability loss of oil dispersies. The goal of this work
is to establish regularities for the effect of oil soluble surfactant additives containing the polar functional groups of different
chemical nature on the processes of flocculation and sedimentation of model oil dispersions. Methods employed are infrared
spectroscopy, turbidimetric titration and dispersion analysis. It has been found that the domestically produced surfactant
additive containing both amino and phosphate groups in the chain causes synergistic effect, due to simultaneous action
of these functional groups, that slows down flocculation processes (efficiency is 108%) and sedimentation of model oil
dispersions, which is confirmed by 13 times reduction of rates and sedimentation constants and 1.6-3.2 times decrease
of associate size for resin-asphaltene substances. This results in the increase of aggregative and kinetic stability of the col-
loidal system. It has been shown that the additive is an effective flocculation inhibitor and dispersing agent for oil dispersion
systems, that can be recommended for practical application as a substitute for expensive imported analogues.

Keywords: flocculation, sedimentation, oil dispersive systems, surfactants.
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MOJYYEHUE, CBOMCTBA U IPUMEHEHHUE
TEPIIEHOU/ITHOMAJIEMHOBBIX AJYKTOB*

00630p MOCBSIIEH TEPIEHOUTHOMAICHHOBBIM aIyKTaM U HX IIPOU3BOAHBIM. TeprieHON THOMAICHHOBBIE a[TyKThl HaX0-
IIT IIAPOKOE MPUMEHEHHE B PAa3MYHBIX OTPACIAX MPOMBIIUICHHOCTH. [IpHBOASATCS CMOCOOBI MONYYCHHs aIIyKTOB, UX
CBOWCTBA, BTOPHYHbIE IPOAYKTHI HA HX OCHOBE M IIPUMEHEHHUE B Pa3IMIHBIX KOMIO3HUIIMOHHBIX COCTaBaxX. B kauecTBe CHIPbsI
JUTSL TIOTYICHUS aJAyKTOB OBLIM HCIOIB30BAaHBI JICBOMMMAPOBasi, a0METHHOBASI KUCIOTHI KaHH(OIH, KOMITOHSHTBI TEPIICH-
THHA, TEPIECHOBBIC YITIEBOIOPOABI M TBEP/bIC MOITNMEPHI CKUIUAAPa, a TaKKe KaHU(OIbHbIE Macia, KOTOpble 00pasyoTcs B
mpolecce NonydeHus: KauuoiIu U ee TIUIePHHOBOro ddupa.

Knrouegoie cniosa: TepreHTHH, KaHH(POIIb, MAJICHHOBBIH aHTHIPUJI, TEPIEHOH THOMAJIECHHOBBIC a/ITyKThI, MaJICOIIMapO-
Basi KMCJIOTA, KOMITO3UI[HOHHBIC COCTABBI.
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PREPARATION, PROPERTIES AND APPLICATION OF TERPENOID-MALEIC ADDUCTS

The review is devoted to terpenoid-maleic adducts and their derivatives. Terpenoid-maleic adducts find wide application
in various industries. In this review, the ways of adducts’ preparation, their properties, afterproducts on their basis and appli-
cation in various compositions are discussed. Levopimaric and abietic rosin acids, turpentine components, terpene hydrocar-
bons, solid turpentine polymers and rosin oils formed in production of rosin and its glycerol ester, have been used as raw ma-
terials for production of adducts.

Keywords: turpentine, rosin, maleic anhydride, terpenoid-maleic adducts, maleopimaric acid, composite preparations.





