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PEHTTEHOBCKMUE
ANOPAKTOMETPbI  1ongaa

HactonbHbiii puppakromerp TDM-20

= [EHEPATOP MOLLHOCTHIO 1,2 KBT — ABOMHOW 3anac Mo MOLLHOCTY;
= lepXXaresib 0b6pasLa ¢ BOSMOXHOCTHHO BpaLLeHuUs;

= CMEHLLIMK 06pa3LioB Ha 6 No3uLIniA;

= [10J10XKEeHMEe obpasLia: Bcerga B ropn3oHTasibHOM MiI0CKOCTH
AJ15 UCKITFOYEHWA NMPOoChINaHus;

= TOYHOCTb CbemMku < 0,02°%;

= InanasoH yrioB roHnoMeTpa: ot —3 o +154°;

= [IOJIHAasi PEHTreHOBCKas U afieKTpuyeckas 6e30macHoCTb;
= TBEPAOTE/bHbIN MO3ULMOHHO-YYBCTBUTE/IbHbIN AETEKTOP;
= IPOTUBOPACCEMNBAIOLLMIA HOXKEBOW KOMUMATOP.

MHorodyHkLuoHanbHbi audpaktometp TD-3700
» reHepaTop MOLUHOCTBIO 3 KBT;

* TOYHOCTb CbeMKM = 0,02°;

= AnanasoH yrnoB roHmomeTtpa: ot =110 go +160°;

= TBEPAOTESbHbIN MO3ULNOHHO-YYBCTBUTEbHbIA AETEKTOP;
= CMEHLUMK 06pa3sLoB Ha 6 1 12 nosuuui;

= TEMMepaTypHbIE KaMepbl;

= OCTATOYHbIE HaMNPAXEHUSA U TEKCTYPHbIV aHaNN3.

MoHokpucTanbHbil gudppakrometp TD-5000

= MUHUMAaSIbHOE U MakCUMasnbHOe PacCTOsAHUE
oT obpasua go getektopa: ot 30 go 130 MMm;

= ONTUMasbHbIN aKTUBHbLIW pa3smep getekTopa: 84x70 MM;
= TOYHOCTb CbeMKM Mo w 1 B < 0,00125° k < 0,0025°,

¢ < 0,005°%
= CBOBOAHOE BpaLleHme obpasLia Nno 0CAM W, K 1 @;
= MOJSIHas PEHTrEHOBCKAA M dN1eKTpmYeckasn 6e30macHOCTb;
= KPUMOMPUCTaBKaA.
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EFFECTS OF PRESSURE ON ZEOLITES: STRUTURAL DEFORMATION, PHASE
TRANSITIONS AND CRYSTAL-FLUID INTERACTION

Gatta G.D.
University of Milan (Italy), Earth Sciences Department; diego.gatta@unimi.it

The compressional behaviour of zeolites in a fluid is governed by the potential-tuydtal
interaction, involving the penetratiai new molecular species (or solvated ions) through the
structural cavities (in the form of channels or cages) in response to the applied pressure.
Experiments and modelling, performed in the last decades, show that, when neflaigstal
interaction takeplace, the effects of pressure on the structure are mainly accommodated by
the tilting of the (Si,Al,P)@ tetrahedra, around the bridging oxygen atoms acting as hinges
[1]. Tetrahedra behave as quasiompressible units, at low or mid pressure regimiingi

of tetrahedra is, therefore, the dominant deformation mechanism amibvpressure
followed by their distortion and compression that become dominant at theighi&-regime

[2]. The continuous increase of channels ellipticity with increasing ymess one of the most
common deformation mechanisms, and the inversion of ellipticity is observed only if a phase
transition occurs, usually with a drastic structure reconfiguration. The compressibility of the
cavities is governed by the extraframeworkpplation, and this leads to different bulk
compressibility in isotypic structures [3]. Surprisingly, the compressibility of zeolites appears
not to be directly related to the microporosity: most of the natural zeolites are less
compressible than many commaockforming minerals [1,3].A high compressibility is
expected for opeframework structures in response to the tetrahedral tilting; however, the
bonding between the host framework and the stuffed guest species affects the bulk
compression, making zetds unexpectedly less compressible than other -ooous)
silicates.

When compressed in nominally penetrating fluids, some zeolites experieRdadaced
intrusion of monoatomic species or molecules from the fluids themselves. Zeolites having
well-stuffed cavities at roomP-T conditions €.g, natural zeolites) tend to hinder the
penetration of new species. A comparative and comprehensive analysis of the findings
reported in the last years allows us to provide an overview of the pressdrated intrusio
phenomena, which are diverse for monoatomic speeigs He, Ar, Kr, Xe), small €.g,

H.O, CQ) or more complex molecules, along with the obseaédduced polymerization
phenomenag.g, CGH,, CHa, CGHO, GHgO,, BNHg, electrolytic MgCAT 2 40Hsolution),

with potential geological and technological implications [4,5]. A series of variables govern
the sorption phenomena medi ated by pressur e:
the bonding configuration of the extimmework populationthe kinetic diameter of the
potentially penetrating species, the partial pressure of the penetrating molecule in the fluid
(when mixed with other nepenetrating molecules), the rateRsfncrease, the temperature at
which the experiment is conducted d@hd surface/volume ratio of the crystallites.

[1] Gatta G.D.Z. Kristallogr., 2008, 223:1610L70.

[2] Gatta G.D.Microp. Mesopor. Mat 2010, 128:7834.

[3] Gatta G.D., Lee Y Mineral. Mag., 2014, 78:26-291.

[4] Gatta G.D., Lotti P., Tabacchi G2hys. Chem. Miner2018, 45:115138.

[5] Comboni D., Pagliaro F., Lotti P., Gatta G.Bt al, Catal. Today 2020, 345:896.
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NEW ION RADII AND RESOLUTION OF THE IONSIZE CONTROVERY
Hawthorne F.C.}, SokolovaEland G@.6h ®

! Earth Sciences, University of Manitoba, Winnipeg, MB R2T 2N2, Canada;
frank.hawthorne@umanitoba;adena.sokolova@umanitoba,cegagne @gmail.com

lon radii are derived from the characteristic (grand mean) -bengths reported by
[1,2,3,4,5,6] for ordered crystal structures. The radius of a cation may be dearedhe
corresponding observed bond length by subtracting the radius of the constituent anion. To do
this, it is necessary to know the radius of the constituent anion, and this is an issue that is still
unresolved after 100 years of argument. Atom radaynalso be derived by quantum
mechanical calculation. The electron density in a crystal can be calculated by imposing
periodicity on its wave functions (as Bloch functions) in a quarntexhanical calculation.

The calculated electredensity is a quanturmechanical observable and examination of such
electrondensity distributions shows a series of stationary points at which the electron density
is at a minimum with respect to some directions and at a maximum with respect to other
directions,i.e. they aresaddle pointsSaddle points normally occur on or near lines joining
the nuclei of pairs of atoms that are (thought to be) bonded to each other. Any line of steepest
descent that terminates at a saddle point is definedyedaent path The two gradienpaths

which originate at the same saddle point and end at each of two nuclei dediné path the
included saddle point is calledb®mnd critical pointand defines the radii of the two atoms
participating in the bondExtensive quantum mechanical caltidns indicate that the bonded

radii of both cations and anions vary widely depending on the individual -fm&ind
considered. There is a dichotomy between the experimental approach for deriving radii, which
assumes a constant (or neanstant) radius foeach individual anion, and the quantum
mechanical approach, which calculates large variations in individual anion (and cation) radii,
depending on the identity of the constituent bonded cation. This problem may be resolved by
considering the two categosi®f use for ion radii: (1) those methods which useréfetive

sizes of cation and anion radii to predict local atomic arrangements; (2) those methods which
compare the radii of different cations (or the radii of different anions) to predict local atomic
arrangements. There is much uncertainty with regard to the relative sizes of cations and
anions, giving rise to the common failure of type (1) metheds,Pauling's first rule which
purports to relate the coordination adopted by cations to the radiibsofahe constituent
cation and anion. Conversely, type (2) methods which involve comparing the sizes of
different cations with each other (or different anions with each other) can give very accurate
predictions of site occupancies, physical propediesMethods belonging to type (2) use ion
radius as a proxy variable for characteristic (grand mean)-lemgth and the value of the
radius of the anion used to calculate the radii is irrelevant to these applications; one can
equally well use the charadsic bond lengths themselves (from which the radii are derived)

to develop type (2) relations. The dichotomy between the experimentally derived ion radii and
the quantummechanical calculations of electron density in crystals is removed by the
recognition that ion radii do not work for type (1) relations and that ion radii are proxy
variables for characteristic botehgths for type (2) relations.

Acknowledgement&CH is supported by a Discovery Grant from the Natural Sciences and
Engineering Council o€anada.

[ 1] Gagn®, AdaCryS8B74, 4%6Q.1 8) .

[21Ga gn ®, (202D) Chém. Scil2, 45994622.
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INNOVATIONS IN THE SYNTHESIS OF NANOCRYSALLINE CALCIUM PHOSPHATES

Kalkura S. Narayana

Crystal Growth Centre (UG®@lational Facility Centre)
Anna University, Sardar Patel Road, ChenG&i0 025 INDIA
kalkura@yahoo.com/kalkurasn@annauniv.edu

Hydroxyapatite (HAp, Ca(POy)s(OH),, a bioceramic is the main constituent of the bones
and teeth of vertebrates as well as almost all hard tissues of huryainexyapatite has a

high affinity for natural tissue in situ and can be molded to fill spaces created by physical
damage of bones dror teethSynthesis of nanblAp by various innovative techniques such

as microwave, hydrothermal, ultrasonication andgsb[1-4] will be discussedScaffolds for

tissue engineering applications were biomimeticaly synthesized. Hydroxyapatite composites
with various polymers such as collagen, gelatin, PVA and PMMA were prepared [5,6]. It was
seen that the method of preparation of the samples influenced the bioactivity, antibacterial
efficacy, adsorption and drug delivering properties in a significang. wdhe surface
roughness and wettability properties of the HAP incorporated composites were enhanced
when compared to the pristine samples. Moreover, the physical modification of
hydroxyapatite lead to the drastic enhancement of both catiofi)(@dd andn (F)
adsorption and recycling efficiency, making it an ideal adsorbent for the removal of toxic ions
from aqueous solutions.

[1]. Elayaraja K, P. Abinaya S. Arul K. Tet.al S., Agarose encapsulated mesoporous
carbonated hydroxyapatite nanocomposites powder for drug delivery, Journal of
Photochemistry and Photobiology B: Biology, 2017, 166-220.

[2]. Baskar S. Elayaraja K, Nivethaa E A HKi.al, Vacancylnduced Visible LghtDriven
Fluorescence in Toxic IeRree Resorbable Magnetic Calcium Phosphates for Cell Imaging
Applications, ACS Appl. Bio Mater. 2021, 4(4), 3253263

[3]. Baskar S. Elayaraja K, Nivethaa E A &t,al, Enhanced in vitro inhibition of MGF and
magnetiqoroperties of cobalt incorporated calcium phosphate (HAHanh@P) nanoparticles,
Ceramics International, 2023, 4855-861.

[4]. Sandeep E. P, Saranya S, Elayaraj&tgl, Physical modification of hydroxyapatite: the
drastic enhancement of both cati@rf") and anion (B adsorption and recycling efficiency,
Environmental Science: Nano, 2023, 10, 22019

[5]. Elayaraja K, Kathirvel G, Matthias Et.al, Synthesis of nanosized hydroxyapatite/agarose
powders for bone filler and drug delivery applicati Materials Today Communications,
2016, 8, 3140.

[ 6] . Sakthivel N, et.aH Resignbof BBron Niri@lé/Gelaten El€ctrdBpun
Nano fibers for Bone Tissue Engineering, ACS Apghter. Interfaces, 2010, 33695
33706.
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baebyh jdedd d5 EHjd dF & 1dajtecjlbdyuimMSds §OO&]ls

O OGS E dydets | dzj § O dz'H dizv -ROEsERPO OC C Iz i3z dzv Is
fndsd h Odzdz" | sCMdHrdzd d)ts jfHfded ] gl df dpQiisfledtly | dzfd o dzts
dMmdj HEs sy € OC fdlsj @ Ofrc dgQar € Olftsiw ' " 3 dzd v &z
LdzjsejlsdujMSdn rlOoeBsls ousdfiyd €S OC Mmdsdmlsr j ¢
Bsdz "zlEY oz i cdkzjdts @ dif s dzd O dZs@UElG B F @R OSC Is j todzr Bz j ¢
sjtedkdowl fMEs2 ydo smls! d H Ao, wjipkijdadites Oy Cesdiust
fow . Odedz' 7 MlstkClsbktcdy 7 COwE OMEH .
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Britvin S.N.
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gdzsdMmlsT j Odzs B dzOlr S Odz ydv L Oded BOs s lsH.
Ho ts2 dz R Gthetscggq’Htss, B dzOG sH OEY Jts MmisB gzoziizs dls v
eOL dzd yd¥ dtsdedz’C&" e d & ftes ¢ sy d f)dzj dzdzts fils dr f
ftejHMsOodlsjdzj2 oMjcHO LS CtdsttOmsdiets OdO
dzj H Q9 dzj ¢ ts o tcj g dzd oz f O 9 C dzg yOdzO ofmjets

[CauAl(OH)1ZClol 4,8 ot 2y J dzd MAI(OH)GQJeB0,] L&HOH [ 1] . 1 O d 6Ok
fsfdzj Hdzd 2 dzjls fteddzydyf dOdz dzets teOMmh dted dzd  dats B
HsBOoade ¢ dzgj?2 5 deser - dBBddzj cOdz dzr = o dHBo:

[ ddzj GO A Bt Bl dzO w0
[ Ot d O Masidkiste [CaAly(OH)1j[FeS] HA [2]
s OB 5 C OCarbakalumite  [CaAl(OH)J[CO5 L £HOH 3]
[ Oy ) dfrayupisite [CaAlo(OH)l[CO4] I BOH [4]
1Y dzdz' d3Paddbingrisite [CacAl3(OH)1g[Na(H20)6(SQr)z] L £OH  [5]
¢ d3ts tc Amfokaite [Cag2Al6(OH)ze][(CO3)2(SOs) ] L DS H [6]

SOYH" tedmHMIsOo dzj dzdz" » BJdzj cOdzse ~ OWOSCISjtedL 2] Is
smtse § dzdzs s w d3q , tcOdzj J dzj ofmlstej yoeoh dd3dmw fMmtcj H
ewHj Mk uBgbHd FdddujmMCdr Msjndd)dd?2 etssehj.
fizh j Mise j dedzts2 3 telg © odoejdggdded Ists U teqf RO dzdzts = d i3 .
0Oy dz5?2 cwbkffr dddzj cOdkse, R BEOG NS djsB i3 dzeg zdz
ftotsd3r h dzj dzdzts o9 Oy dzgr » Mddalsi sdud MEdr OdOBZSE B9 .

t OB tsls O or f sdzdzj dzO dzO sBtsStclzH tso Odad d to j fn
Cl jdzlsc jdasH W teOC yd tsdatss g O dzdz B tsHd o mifsldgts 1 j dz' e .
fSHHjEY Odr CLOdstds [ sffd24ME0RRS. | O ydes e 5 A s dzH

[1] Mills SJetal. Mineral. Mag, 2012,76, 12891336

[2] Murashko M.N. et alEur. J. Mineral, 2022, 34, CNMNC Newsletter 65.
[3] Britvin S.N. et alMineral. Mag, 2022,86, CNMNC Newsletter 66

[4] Britvin S.N. et alMineral. Mag, 2024,88, CNMNC Newsletter 77

[5] Britvin S.N. et al.Eur. J. Mineral, 2022, 34, CNMNC Newsletter 66.

[6] Britvin S.N. et alMineral. Mag, 2024,88, CNMNC Newslettef76.
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(QOthftst]'c{dzc[ls WtedHj dzd Is, B

dzls G j des O dztste W dzr 2 mMddzd ¢ Ols BOte Odzy O, fMsH J o) C
sdMmlsts? Mistclz C IsdgQas ¢ O 2y g eztf § O Ishiplists] € dzts ) . RL Izyd dac
COLM"90jlIs MmdzjHize h jj:
sdzsdMmisr §J Mddzd ¢ Olsr d3Otc Odeldy - ts ENis@LH kv Is: i) wdzd dz @
fiMp(jSBEH.O f tetslstsdzd Is©@  ( ¢ j dzv sy SIsdlstse d Is. .
sdMotsHdl 5 &BjoOddLkdz seOdhY stthkOydsdadz &t
] sSsHOa dzw s h j | Btsdz! h Jdzgmlse s Mmdzsdmlsr = fnd dzd € O
LCdiF OBOd] sfet©@f9 " e Is o j ten dzdth iz dytficjOdtafdud |dftdenjtxiad Isiv
tcj cdsdzOdz desc s Tdgj ISSATGBA 3 L BWOt) . 1 J Sslsster j Mmdd
BOtcc Odzyjor 2 Cdzddetsm dztstc d B Odzdzdflsjtedls) Lkfyls Odatse
Emdzsedwn L Jjdj dshdzOodzy jdga.2 [Woiymwo sds) IstOsdidss@al oL O dz
Mddzd ¢ Ostss BOwec OdZYO o bkEfmMdzcedwrn lsdsmdlsi d' dats d
~ddBdyud MEs?2 OCIsdodzsfilss 8 otsHr, yYybt ftedosHdl ¢
MstckzC skzts.

lted Qo tf CGtcOhZYy stcO~R sBtcOL tso Ozeffde] @iz o d dzd d
OmMMsydoOyd?2 Codsttsddtekzj sy d&s¢ Odz' dr &3, At tsis dzs '
Mn, FedMg, d Stsdzyj dalsteOydw a3 Cask, N,k ts agts[dzs tstOdRjs o Ists g t
sBtcOL 8o Odzdj dzj Stslstste’ 7 BB dzj tOdzse tsftej HJ dzv | Isfy
otERtsy dzts IsOC Y § , s sdzscdj 2 dMmratHds?2 CtdMmlsOdd
syjtej H! ﬁfr]dzlqudefd;s sBtcOL B0 L OoadMmj dzO sls dzs¢€
fdmlsj d3" TtefOrntsts Hs@s .
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sz Hd&Y twHO sspdsdddsiz’ 2 s oNpBIEHOR s e@Ej Is fiyw
jdzdj Iso jtoH tsijldsh jde HOStNdso OV dfjtgitpls Qgj SC 5 o' © O
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tcOMmlse stotso LOd4 N J dzd v . ] Y O fls dats fiddsds, d Y @ Is H dzts ez
SIsC dzsdzj dzd W ©Is  OH H  ldsosotedisiatis) de sz ey fodsHd™ Wi M G Mis o 51
EilsOdztso dzj dedzgséts o tOBtslsj [4]. wdMmisj BOdL tetso C
BsHbdj2 fyOlsdw ks OHHdlkdodsflsd o MijHddE: Mt
Mdmlsjd. 1 sCOLOdKIS s s tsds tzfs dzj @EH G sz " ¥ yj 2 ¢
Bj 3 OB | tLOMMmisswddy ydhls' 7 (i sdj disss lsc
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Gjekdvted 7 fsLdyd? d &@Okh jddj Mstescs? st
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Oss®Rs vCtetsyjddj Hodd MewLd otStkzce Ctkf dr 7
oL EOMISOd]] Hedd Mower j2 o6Cteke &j&Sdn Okt
Ctdf j demdtelzy Is § tsoEd@s st & f) CHsiglz? ¢S bH tos Ste" j B ¢ Y dzts
bHdzddaj dedj ftedotsudls § wldshdls)d ds ssd hdd
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[1] Urusov V.S.Journal of Solid State Chemistr3Q92, 98(2), 22236.
[2] Urusov V.S.EMU Notes in Mineralogy2001, 3, 121153.
[ 3] rJd@yky dz" 2 w.Lm.j misidw dzEe@A12,B849
[4] Urusov V.S., Eremin N.NDokl. Phys, 2013,58, 442 446.
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CRYSTAL CHEMISTRY OF INORGANIC COMPOUNDS IN SOLID AND LIQUID
STATES. UNSOLVED CHALLENGES AND PROSPECTS

Kuzoémi cheva G. M., Domoroshchina E. N.
MIREA-Russi an Technol ogi cal Uni versit-scale Sci ent
Desi gn of gahvha tkkiemicheva@list.ru

i MemMsO0eO d MstsjddY ofMjn koo ds 2
sdzOdz dz" = Mmot2Mmlse MtsjHddzj dzgd?2 o Iseo jtoH TS
SO¢ d HBfdtse Odzdzr = dBOdZr &i3d d Mo J tor BBO
s Hzgzs T tcOMmMso BigazsteOYdz? = ( 6 Mddz! dets tcC
J dedz’ - ) gz JIs e tetsdzdzlz dzOkz ydzlz & d 0Osisqd
d dz’ , ~nd®Bdd d RBOIjtedOdztse j HJ dzd"W . [ dz¥ H
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| OO0 kfsSwHBYjddY &OjttdOd dr & yoOffsdy (O
sfdetseo Odedd BOdzsydMmdzj dzdz" = 2B dzd S Oyd?2 d
Ulsts Hd&" SoOEEBGUE2sINstkCskzier dzj sSteE Oded yj MS d 1
sCtkyjdd] (diniod ¢t SC(ssternddOydsdd 5 0¥ jt)
MstekClbtodtsets OdOdzdL O d tojdelscj dzgsoamMCs2 OB Mt
sls dzd yOls! fw os o L Qo dfd ksflsd sls , tOL dz
| dzj Sl yOlsj d2 desfls d, oL Bj o, L dzj Sstetsc
LOBjhOsh jets COddzO, KOS d ks adHO d §tsdzyj dzk

oLﬁrsxsg
110 0O

O+-nmac =~

tsls J 6t ftoj H' Missted (. SSGHO tj y! dH jIs s 0
dzj sBrBHd®BsMIss v j dgjs? H Gedrls Oai® H dzj ME sdzr € d n C st
Coltster | oftsmdzj HMmlsodd MtcOodzde O sfypw ) fJtedd

S|
Cdi3f dzj CMsdz dzgj L OoadMmdds" = BjlstsHiseo  HOAzjj ftoj HC
LOC dzs yojlsmw o ftej HJ dzj dzd dts BSdislfisdd] ¢ dhtsdz dc O 1 Iz s td
IstclzH dzts My ls d Mtc©o dzj dzd W f tcjLEzdz SOISOBRBd ;L O ftej Hf
tcOL detstsBtcOL d W Bj ssHtse d Emdzsed?2 1+ CMf jtod d3j dals
sBteOL yodd, 9" BtcOdzdzr d3d H dzw dmmdzj Hise Oded W ¢t
Hy C &zOtedte i ndtsH dzr d3 MtsMmis O Od3.

t OydosdzOdz' dzf 2 HdL O2dz Mistesjdzdw Mtsj HJdzj dzd 2
tc O ls oREMW®:p AH,0 (RE=La-Lu,Y,SQ) BBOdzr 7 S tsdzyj dzlsteOyd 2, dats dic
Hsf dtetseo Odzdzr R Cathip O, BT /Co™, 9" ttON j dzdz R |
dzdL Cslsj 3 j eOIskztcdz" = coHstE R & dzj daq ff 630 Sfpdsptc n d30 dzts 6 1S
Hsf Odzglstse, d tOMlise tstetsoa-NifOBKO. dz70ds sfg ®H p o Bdzfizj dzO
WddeOdzmMtsoa ts?2 Y sHHjtey ] §diidgineés chbmOL H@E&Y dt A
FSFZ20240 0 2 6 FSFZ20240003).

18



1osf v dfrt130 Bded RO U [ [T P [BILEHOGL USVLL 3
R ol [BduUul SstrReUbDfIIlI Juvf1RrRs{]

[ OC Ot ® RrRijldzj L dzj ovOs deflsld & @D dzte s i  teso ¢ . 1 .
RMNOSCEBoH. s Odz € Oizts 5 silsre.dzdf,S sloOfMd detdj o ¢ . [ .
[ Odzr h C ¢ dz® .

'Rdzflsdlskzls CtedmMlsOdzdzsctwOW dd dd3. ¢. ). zbksded€ ts5¢
ddzmisdlskzlse, [MCo0O, {tmMimdw; makar ovac(
‘I smMCtsoMCd2 etsmizuOteMise jdeder 2 kdedo jtemdlsjls dd3.

RELATIONSHIPS OF CONPOSITION, ATOMIC, REAL STRUCTURES AND
PRCPERTIES OF SUPERPR@INIC CRYSTALS

Makarova I.P-, Selezneva E.V. Tolstikhina A.L?, Gainutdinov R.\%, Isakova N.N,
Kalyukanov A.IY, Komornikov V.AL,  Va s i |, Bayshkins l.A?.

! Shubnikov Institute of Crystallography, NRC "Kurchatov Institute”, Moscow, Russia;
makarova@crys.ras.ru
2 Lomonosov Moscow State University, Moscow, Russia

1 dz20dzdwY B L OSCBdtsd3i eder » MowLwan dBIYHE MMisO:
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Hdzw  f sded BOdedwY syl Mimtse ot johigddedjvdzmi] icdzie @dizizizIS C
ftotsB dzj d3 B3OIs | tf dsCalzts|g pag Jdzdfiztso " = W EZd2C yd sdzOdz! dg' =

4l B 2Mse s My j of tesls sdzd ¢ 5 aMHA®,C #H{AOL),,Is Cted
M4H2(AO4)3, M5H3(AO4)4,§{H20, M9H7(AO4)8/_H20 (.I = K, Rb, Cs NHg; AO4 = SOy, Se0y,

HPO,4, HASO,) , O IsOCYj e jtH' J] tOMmMkottter d ¢l tsL d
orL"ro0O8ls dqdasjtejm f btsySd Ltejdedw tcOmMh dqtoj ded W
MowL jddffwdzlfd dzO@ Mo ts2MmMlsea O MsjHddzj dzd2, O I[sOC y
sB dzOMIsd otsHBSSHAES?2 1 djtejlsdsd, ML H Odad W idZJ'
ststf dzdodgr = | dzj d&3j dzlsts o Hdzw o] sBteOL s OdzedwY "~ d s
l esosHd B! MEAT jlPfEgths stz € tlstcd oz j BOW qmq Is j
500 s, sBEMmdzse dzj d&zO d = H P& didfiasp M Cfifls otz ® Isliztfotst@ W H
otSHBtEBH A &3 Meow L w d3d, sBj M jyde O h dd3d H s tsdzdz
ftotslstsdets o . g lzh j Mise j dadzts § o dzd W dztf § O LdzO® O( is d3j tdgjw Q dA?
MstczSC sktc® BOIj ted Odziso , CslsstcOW Bsy J Is L dzOyd Is
Mistets§ dzed v . 1 tod d3d ded ded J Cod3f dzd € MO Zj IssH B, o ¢
dmf sdz L soOdzdj B3 t6j dzlsc j detso ME tsets, Md dzn tetsls tots dzdzts 6
Ols s ehgftatzts 0 Iz © d {1 dzj € stetsdedzlz® BdSCtesmMEtsy de , Hd! d
M smMseMmlsezils § sdzizyj dd:* dzOH j ) dz' = H Odzdz" n d
LOCBBdetsdzj tedzr = Moaw L j2 BIiYHE MMisOosdB]. Mistetsy dzd J

[1] Makarova I., Selezneva E., Canadiflbe | g a d o L., Mo s sou E. ,
Komornikov V., Devishvili A.Acta Cryst. B2021, 77, 26@274.
[ 2] Gainutdinov R.V., Selezneva E. V., Ma k

Surfaces and Interface2021, 23, 100952-9.
[3] Selezneva E., Makarovg Gainutdinov R., Tolstikhina A., Malyshkina I., Somov
N., Chuprunov EActa Cryst. B2023, 79, 4&4.
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! Sobolev Institute of Geology and Mineralogy, Siberian Branch of Russian Academy of
Sciences; palyanov@igm.nsc.ru

r J L OC sdetsd3j todatsmls j-§ tc d tezg )@ € 0 O Ugg[ tzls toHs
d 2 skesighEzts OC Iskz Odz! dzts H dzw L CiY J tod 3,
d ra nOttOCIjtedMmlsds Odz&zOL © d f sdzkzyJj dzd

CMy Jtedd3d dzlsOdz! dz" § dmMmdzj Hsa OdedV Hetsyd Mise ¢
Isj &3OA , mMotslse jIsMilse zs h d A BOdzls d 2 dzr 3 O dzABOL E
Jd H] d&zd Is ¢ teWH dJdzHdSCOktedzr » R OOCISjtedMmisdE C
rdzdizj tetsH dz' ~» @MY OO dzd L,Odej] ¢ SdzfPapeXcOydd
ftod d3yim' o C oz yj dzdw bkcdzj o sHBSSHB9  9BHEGBEGBHO. 7
G J Isls jTig®lo Zr)(, mhy ter ddzd Ecedzj o sHBBtsHSe ftdotsHdls

Q—.

OLBSO » OkBOLj, of disls! ™ oncC o HHs@LdeEs® dzd W R d& jdL
Fdz' stcOo tsifls Odzts o dzj dedz’ 2OWE | V@ Lty s dere O M@ Jaiizdiay ddz |
yjdaster . I rMsCdj fSH pey Oddw cOSEEONEO | 6900 |

M ROLOCI] todz HdzWv OdzdzOL s dL dzj 03] isfpaiea P M E «
JdzH  C OlststeOd3d wodzw s Isfyw ¢ dF) dzteitg 4 Gt rgistieta® 1 d jy j dAs

[ dzw i sdzlz yJ deq v WilzdzC yd sdzOdz! dz" - Cted Mls O dzc
1S jtedd3gj delsOdz! dz" | dMMmdzj Hise Oded Vv -vo hOficdOif tdsdip SHD ) ¢
aB3J Is @didizj tetsH dz' = i’ ] PO M DT BCOO Y j Mise j dgdzr | OdzdzOL
ftoeddsj daj dzr o C Oy Mmlso j 1 dzjsdfjlsdfl€tsfo, 0] dBlOL jydpts oHfigEvts X
QdzdzOL dg' = dzOS 5o Oz ez MEMBdgeRy § ®s5YyJ MMr  SCtodmis
nFsdf sz fteso sHd di3sMmisd d tf s diiz tw@)Wiss s digtsdg r Hj j WH OSSO df.
BB H! MsH J ey O d2 Bilsdy MSd2 yjdstc EMlsOdzstse dzj dz ¢
CuC. CCff jted d3j dzgls Odz! dzts tsB tsfdats 9 O dzO Md Hj den {f fj o dzlsf jo LdAD
OdzdizOL © M BGBOL SVEOGEY jJASNVY J dilg tetia] jHE dew o Gz Ddzls so ™
Isj mndesdzse d 2. lfjtorj o COYPHBddL GsttctBo tcipdndzle j
sBtdzso Oder tOMf dzOe " tjHSEBL jJd&Bjdz2 dz" 7 3] Is Odzdzts o
ftedd3j ipt a5 d Sn 1 sdMmS o j  d fiEiigds m s 0@ = otc OMY d
f sL o saZdwafd s detser 2 wfflsdyjmcéd?2 yjdaste, HtojHY tsdz
Eu.

sO0Cddz BBEOL 543, dmmdzj Hsea Odzdy Htetsyd MMtsea G t
H Of OL tsdzj Mtsmis Qo ts9 d Emdztse d 2 fsLotsdzv jIs t
~nOOCIsjtedMmMisdSd Odzdz3OL O d t dzCiplef dddis jiL d G5 BIs O dzdt' Iz dz€
o' MsClsjrndatsdzsedyd MSdr § ted d3j dzj dzd 2 .
f OBBISO 9" ftsdzdzgj dz0 5 ctsMizH OtcMmise j dzgdets BB L OH Odzd

20



IRUCEUOS LA R [ ovu Rl [SJt4Rt dAZ TRBLYV [ wJrtuvrraul ]
rfom viRrRI[TaeXdyYy B,

] jCtso, RIBjRgdDdE Ondg &® kfte.ws.to @ ZgzOg. [ . | .
lisdsedujmSd?2 %OSkd sjls [igopekd@ypaded [ . 1. [t

MINERALOGISTS OF MSU ANDCRYSTALLOGRAPHERS OF SPBSUSCIENTIFIC
COMMONWEALTH OF TWO UNIVERSITIES, 21 CENTURY

Pekov 1.V, Potekhina N.V., Vigasina M.F., Turchkova A.G. and Bulakh M.O.
Faculty of Geologyl.omonosowWoscow State University; igorpek@mail.ru

]l Ctsdpyg 6BAQO COW jHte] dBJdzj ceOdzsedd [ v
dMmMmdzj Hise Odad *  dstfjdalpjlelOfiasicigds 2d ¢ ted Mis Odzdzs » B d
tcOB tslisT dzO y O dzd fiy ! fn dL zygd ded W 9" M€ h j dzts ydg
Gjdgj sduyjmMeédr Isditse Bl jClkse dMmMmdzj Hise Odad W
LOHOY ItejBlzjlsmw BBdz h 582 B j dg OfAOE Iz € I [z telzidts
duHlzls o Isj fdzj 2N j &5 MislstclzH ded yJ Mise j M Ctdzdzj ¢ O
CtedMsOdzdzsn ddBdd [ L v d SCOWjHter Cted Mis Odzdzts G tc O W
dimmdzi Hs9 Oded W A EyoOfmlseokzels o d3j Misg . 10 vydlsejtels
Mo sstemMisloQdzdfise GOY AR vl Bl UV fiEzBddStSe Odd 21
fMH j dzOdzd B Bdzj J 30 HSC ZOH BB dzg@ CtsdgW j toj deydw o,
stssf JteOydw f CtdmMlsOdzdzsetcOW OBdN- d¢ Nefdudzd €013 @ dzO f
colzffr wOBddgyEsifsOh jdf j d2@Bd i3 fsdz’ j §i2083dzd ¢ Oyd
GG) . RMMdzj Hise Oded J B dzj cOdzsedd hj dzsyder = BOMI
sfMisOj Ismw sHdzdd3 diL sMmdzets o dz' n dzOf tc @9 dzj dzd 2 dz0
sfBdzd S8 O0dzd 53 MIsOIls: d d Sdedcecbkz §ts5 tst IsysPditzj d3C
zOh dr Mo dgj Misder = f 2B dzd S Oyd?2 (69 MsOlsj2) f(todd
syd tej H! sdm, Yyt YotesyHjdz obkzdzSOdksd uvisds Oyd:!
dLiEyjddi ®Bddz cOdzseo L sder CdMmdzi dedw twkHdz" 7 d3d
BtesMftzgd C©18 MlsOlj?2), MmMzsdmlsr i Het2dz" » CGdHTS
9C zOH tOBtsls 5 BJdzj eOdzsedyj MS Bz BOIj tcd Odzts o
IsjmndetsG jdader 7 B dzj eOdztsf sHisSBdZr 7 MsjHddzgj ded?2 (11
dmMmdzj H s9 Odzd 2 ¢ to (irds|OudzdztisdstE @Y ®dgd daks o tsj MstczC Iskz
f sdzd 5 € fits € iz fingjCllsjt=R0fm Is o s Otemd@3d e OdzH d Is O, zMmils Odzts 9 d
MistczCskztcdzY B BOffedznj o j tcc d dzd s O, I ZOMmzsn dzsd Is O,
sdjlslsOdsO d Ht. 1 O0MdBd tBhddd e addwgdzd Hizs
B3 dzd tc © dzOn f B lsOdzdzttce Odzd yd M dd3d ¢ Ot OMOA,
zseo tsL Jted s O, cjnjd0 ddizjshow {ftsylsd HekzrojC ol
MOoO®wOtMS dls O, f sdzzyj dz tw H Hitclze d n Wil dn dz0 Iz
Cted Mis Odzdzts ¢ tc OW doddztst 1tBQBUS IS@E s M 3 dzd O dzse ORI [ |
.1 . 1 tedlse d dg, d. ¢ . 1 Sdzsls Ot o, . RrR. d4d2HCO,
| st &zt ©. | j BOdZs OMf dqteOdzasseo L Ists?2 GCOW jHTter )
dimMmdzj Hise Oded W, © Mj2 YoM FdONsBlH i QO Is | drd dzq
stee OdzdL Oyd 2 : [ . . rdlstse O, S 1 Oz C stetso ME
Mtsdzdzj dzgd W, yYlsts dzOh | f dzHBslo tstodets] dzgOkzydetsj MBsHte

oL
e
6 O
de

21



st rddsuvRrRIVJELP UV IM Cf [ swlfdil 3
I duvtuvsuvttrwu ol [ [

1 EhCddz, 1 s DteOMm,j os dted dzdzso 1 . o .

HO0BOEMS 2 dOydsdOd dr 2 JMmMmdi Hise Olsj d ¢
gdzj dzd OC OH j d&3d € Quskhkindv@ssaarstctsdzj 9 O;

STEREOACTIVITY OF LONE ELECTRON PAIRS ICRYSTAL STRUCTURES
Pushkin D.V., Karasev M.O.
Samara National Research University; pushkin@samsu.ru

J OB On Misjtj cOstsdidts? HBisHjdzd Mistetsy
fsdzd! Hictse | Hisf B s &BjlsBSHO f jtojMmjsOshdna
CodmMsOdzazsn d dsd Ui MSd2 OdzOdzdL MtsjHddej ded2, T
AX.? (A= Ga,In, Tl, Ge Sn, Ph As, Sb,Bi, S,Se Te, CI.Brd ddgXi ¢ Odzs ¢ j dz, =~ Odz' §
OL sls ddzd | fezdbydezlr) Mis gzip § sH Y Wzj G282 1 dgj-tf Gt dzdzts 2
Codzd ud Mise j dedes sy j dzd © Odzd Da i) ftasjozish s Go jal@ & @ dzfisls t©
M3y " dedw WYAGO PEBOO LWy jiMmisd jets fsdzdi HEO |
HOdzdz" o5, ADKNs i detsdsj 6 Gz ffr ) o MbtekzSlktey dL |
RnOOCIsjtodL kzy IsOp tQaximY datgR dzé o f§toj Hj ZOR § 56 6,
Ols s dpV'?, 5B dZOH QsfhCdgjts 2 , nOtOCIsj tod L z¢DsRo, f Otc
1 totsOdzOdzd L Jtetso Odets o dzdAWeedz® fts ¢ to fg B 1O |p ERos C OL O
Ylbsts zfmddzj dzd § fig 4f JOts) 51 W W Jo®SB O dzvv & M j j MW 9 te ts
CoteH d dzOyd supjzteB t @iz tesc s OltsdRO, Dy . focdk 6 dE
C il dtsdzj deds W tstedsr fsddl He® 11 s Mm% jtedyd
Zdsj dz' h j dzd ¥ todmsOpsds 35 C tolzy j dzdw  Oltsdiss d sk
olsstetsets Bsdzj dzlsO @& tcydd §sdzdt HteO I

LVMisOdatso dzj dets fkh jMisotse Odadj dzd dzj 2 datsDa L Qo (
Colstster j dBsydts ©OMMyudlOls! dz0@ wshdetsej toj dzlsej dz
CodzMisOdzls S o OHtkY Sdz! dets?2 MoawiLd, GftejH]dY,jd B
toj L 5dz0dzfn O, SOCdds BBtOL 5@ HHddLOS Opds dz0 s Bz f B €
¢ Odz dztse 5 tsigdz] Stisttedy, j MBS L H O dedatcotsh j a3 s OEBIROEE] C
sCtekyOs hddisd jets o MtekzSlktej $todmlsOddo.

] 5C 0L Odets, ybts o Mdziz YO jAus 6A=t6R, I8, Tic@r Sh Py iz f § o |
As, Sb B) dded mtsH OlssB3O dqL fdsmhmsshlsd, sSBtcOL 59 Oc
Os®RBOBd EZedjtesHO W i Dftetsf steyd sdz@dzj dz o j dzd yd

1 SHIse jteyx Hj d2O cdftslsjL O 1. 4. VickmMtsea © [ 1] ts
fsdzdt Histse 1  o0dzjdelsder 7 Efmddzd?2 Mmeawer j2, MmMtsls

[ 1] vikitss dbx 00, B80,359.

22



[T URY[HSR [ [U{FWRIMILLRUL 3
Pt Rt Lr13m strRusOHs[tozw [ st R
¢ o1 ¢

vdlsC o, ugdtsodd o@ IR.ONYY 91 @cDdztse 1 . 4 .

11

R o d d3. titkev@igefnteiH 3 sdzd S dH L J ;
AvR dd3. ¢.A.R

1TV
RSWWJ t¢1;, valya_yakovl ev

OPTICALLY DETECTED MAGNETIC RESONANCE OF NVCENTERS IN NATURAL
CRYSTALS AND CRYPTOCRYSTALLINE AGGREGATES OF DIAMOND

Titkov S.V1, Yakovleva V.V?, Likhachev K.V?, Baranov P.G.

1 IGEM RAN, Ordjonikidze RSMUtitkov@igem.ru
?|offe Institute valya_yakovleva_1999@mail.ru

I d&Ofmlsswh j2 ©OBslj ftdiesHdy j OdkoL - s
fsd L tso Odedjlsh] udni€EH On jisj Clsd ol j Bt e & (d§Ore)dzd Is dat
dd i)y Y efBdeT o -ty tadflizynj oste d fls O dzdz@R S kB d Yy

Neter ssCtedmlsOddzduj NS e OctkjcOOR (S OB s dC
ObWsteds . | dzOMysgY tzZffpr obgisss dmyfsd Lk s
ézélstetsdzo[(;; [ fds. 1]. 1 defisd] detgsczff s & O ezt
Y
R

=i

*RE

jdzdv d tlsydeO Okzd3OL 5o .

Mz Hso Odzdw B dzd ffteso jHjdzr fp dMftsd L s 0O
: d. A. REWWj] Chteliki stc O, fsLosdzvs h jets toj gdf
CdzOdzr 9o MCOdedtolze h j &3 toj 3 d d3zd dats[?2 o tsidaidr ¥ B &0 fg
J My J SlstcOR [rrlt dL zyJ-oz8f Qdzmd@ diddiog jglsls tcOL tsls
wWeodweIsipw 9 o9dHJ BHddsydts?2 d&dddd o B dzOM
f sdzj ddlsjfdizd yd dz0 t6OMM j§dzj dzdv L Osdhdls Bl Bkt
' sscts, On o l]’tisjﬁvgﬁdiz‘ﬁsﬂlsfr]w MOlsj dzdzd Is dz" § dzd «
BsH J 2 Mise dyidizlsig qgdz dN Vi 1 J dzls te © d3q (BHCdeSudZ‘
COdzdteso Odzdy Mdc dzOdztso ,[r,[t d A ¢0L Odt
s QWwarP Fzlster MECtsdey dzlstcdtctso Odzr  on  Hif Mtdsds dzQjydgdsd
ModHjljdz Mlsakzjls 5B dn sBtcOL 50 Odzd d 9
sdud M2 HijWsLed0ydd [1].

Istsy J otcj dgw 9 MCter Iss€ tod Mmls ONIAzd) y s Scd - C
deyj dzlstcdtetso Odzr o ftojHj &ZOR dgj tcOo desd3jAcdzets tc O
z

oM N O O F SO -0
&
Q—

rEFE o
O O0Fgd

Q&
-3 Ico

JuiodHdets, dr BtOLtoOdzd] fttsdmrtsHddzts o
Yyd dzd?2 tls BdStetsoCdzt yjdzed2 d wslsydcO. t Odad d
sHO ¢1C/f Br dzd or w o dzj dz B S tetso € dz¥ yj ded W ¢
¢ 5 d\PHHFHOR st @es - 18 dzj d3j dzlstse [ 2] .

o ff 5dz@&JMHEQO2$G176 Hfigy OH OdzdY R LTS [ ¢

s
ds.
dz
j Is

tgog3 =00
Q. r " "N

ok
R
@ =
WU:
OR7%)
=
S

[ dlsjcOlktcO:
[1] Titkov S.V. etal. Diam. Relat. Mater.2023, 136, 109938.
Rlu dls Mbafn tg j 55 d2001 3, 264270.

23


mailto:titkov@igem.ru
mailto:titkov@igem.ru

UrtfRrRY[LES I t@RezR{ BRI [ [ UHREUORBEURS O [RLCT O L
torYSRYLZIM YT Emp g

AN ZOlstsdd ul leBdzE's O 1 . b .

lRdzisdlsizls dzOEZC-) plsj pEszEc HORE s G sMizu Otefls o j dzdzk
s.filatov @spburu
RdzMisdlsizls A dd3dd fudtegdes jOdshse ¢ tifegd bubrpyk@mail.ru

THERMAL EXPANSION AND SYMMETRY STATISTICS OF MINERALS OF
DIFFERENT EARTH ENVIRONMENTS

Filatov S.K and Bubnova R.%?

! Institute of Geosciences of St. Petersburg State University; s.filatov @spbu.ru
2|.V. Grebenshchikov Institute of Silicate Chemistry RAiBima_bubnova@mail.ru

sdhOdeduj NSsj Mbesjdad) Rdddujnids
drdud m¢dd Mo s52&stbOH s@fd BB dste i3 ud MSdr  HJ
OtetdzOstes  dfstOEcOE®E AR .sOC Pd']ydlsBd d
qesChj dsco sg®s] Mo foddj e’ BRHEI o] HMlsC
iMBsslsew dz0 fsHsBdj OddLtlesfdd kjtdduj s sd
qdzj 2 dzgsc s ©OMN dej ded™ o Ml sHEDG dEQui' & € @ORfE
5 LOGWHO vy, jdstcOd desets ObtsBO o Itjbesd df &
[ dzd 3" sdds Stdzdyj Mise j dedets tsyj ded o Ols: d
COM" qsjdzd j, IjBfjwOskicd® § d&zOo dzj «
Is' o ded &3Odzd § d48]. BSMB@BIsdeds ? § ©©O6
d odzgj Odzdtsdeseo d Bjtes?2 f tesydatsfyls
jZdyud&z0 shmkOksydscs L OkYHO f{ isdd
¢ HodisEl: fsydshisd j Mot Mise C
L dzj e dj 2 j gts dzO0d d3j dzj J f totsyda -
toj dzdV BERZHEI otLtcOMOIls! 15 di3jtej f sdady j ded
dZz' Ol ©OMYjlO oj zduydder M€ HidzPR 4 1ind d3d
T B EEs s d MEScOL df 7 Lsdz L j d3dzs? Cste!
Jtodesds Ywsorhjddd MmdddigBgdas? o s fighsfodtd i
w d dzh[j € BNOS o [StElzdnE s ¢ 5B dzdte @o dAfSE 45 tc6 dats i ls d
J ipgafl fipdaBizidgts ( 48) o dedydei 2 RBOdelsdd .
tsH Otc tzts f tiggf to " Isj tcdsstej dzlse j dzH d W tc O ¢ y d ts dzdzr
Istso d Ht. |, sBMEZYHOJ d3" § o HE¢ d&zOH § ,
GjdesHdWteOC yd sdadz j B3 sStsH T dimmdzj Hise Odad W &
| o) Otslzl [Gtksf@)fdz]’s?fngtsdls 1 OBQERKE/G s A tsdzH O -~ 22

11

[1] BubnovaR.S,, Filatov SK. Struct Chem, 2016, 27, 16471662.

[ 2] Il zdztoa O [ . & . , AN zOlstse d. 5. Il " M lsj B J to
1 0€0, 2008. 760 M.

BlhAdd&zOlstse w.s. 1" Mesisls] &3f j cOkztedzOW ¢ ted Mmils O dzdzts -
[ 4] rssssd MOf2 1 M) Hss-2 ABHBIIELSEDAz. S

24



1o ] 2138 t(HBREBELLRAT Osu[WRIbX &POO [uv ADVI N
(1t odtovw?): HBERIRr¥ftel[(surRI3

A;dzctssl,b.vqg.tggg_mtsq)fqlsogtszgqg{opoqiﬁss[H;;zung 1. 1.
[ 34 dz' W dgts,0 b j deyd dzs . [ .

ol "orlrl wdsldpv@adsfipgroup.com
Yo "orlry b d30sswpovici@Rdsitsgeogicom
5700 "or 1Rl 4 3O kakanov@&\smsdamcom

BENCHTOP XRAY DIFFRACTOMETER POWDIX 600 FROM ADVIN (BELARUS):
POSSIBILITIES AND PROSPECTS
Tselkov Yu.Al, Cherkesov V.P., Astapovich KAKabanau D.M, Rzheutski M.V.,
EmelianovYu.L., Senchylo E.M.

'ClJsC AADVI N tsSlov@advingnpoopscom
2CJSC AADVI N S astapovich@aduigraup.opr ;
3CJSC AADVI N S kebanov@&daimgroup.com o ;

ltcjHMisOodzj dz SBLBEKE (B OCIdsets st (o6
POWDIX 600, sfdmOdy Gshdsed’ j jcét Mews2fsa0 d
oL i3Sy desflsd, GetedhseOdr IjSkhdj ©OLwOBSKESd d

Bt ©OBGlOjdd o & jst§ dsjnls tedudieS jdzls Ozis¢ ¢ @n dzO B
pdzzlstej dedzj 2 §HMdMis] B52 5N EOY 5 fedet] 5, G 15 Hz8 KD k
ssydtsfmls: 5 L dydtddtesa)dzdpdliizg 0T ket ds) 0 0 AB t If @
OB stsd® BfkdujmMCdr Ctdkfsd dsse d OSMjmMhNkzOots

sfisdud Mc ke Mdmisj Bz d EMfjhdts tji" Ol! ] lstdfidse " j
1tojydL d tsdzadzOw B rO0d2dC O fLotsdzwjls orf f tsdzdg Is!
sflsdyj MSdn BdztsC 59 . ltcdB st dBtsy Jj Is Cutg(CeBG@LSEHSOW 9
¢ sz dzj ¢ EORpJCO) Mo, fl dish dshmis: ¥ dissydd & O HE 6 C
WizdzS ydesdzdtelzj sdz'Co® € tf 6 dagnffatgpiiatd Is j dz! dz@ 63 H jIsj S Istst
Holzdsjtedzr d3 HjIsj € Is stetsd3.

[ dzw tcOB SIS ) sBOL yoOdid ftcj HdZOG O Ismw h
sBJ M jyde O h d=a tcOBtslsz CO¢C M OoltsdikOIdyj ME 2
BOMMdodzr i3 BBLOL yosqd. fgHbls! oc@by dzfhHlsse 8O MIE
dL di3j tej dzd 2, O IsOC yCjts dearpffdsaits' 3 tds off Adsf frlizSMdng dz0 B3O«

vfteOQodzweh jj 1J HftjuHsMsOodwjls hdtesSd2 M j¢
Zf cOo dzj dzd d tiy1dBOz MCOdzdtetseo Odzd W , sBj M jy
or fsdzdzj dzdj tOL dzdydzy = LOHOY COC o dzgjfftejter odetsd

ltcjHMIsOoadzj des sOC | MmsBMise j dadatsy OdzOdzd Isd y

tcj h Ols! tOLddJyde" j] LOHOYd WOLteotets d $tsdzd yd Mlise
Cted Mis Odzdzts ¢ e OW d y jd&y SCOOPDEZAICIODEJ H Odz

ltetsj Cls HdW cRDWBIX d§jdsdic © OC Isdo dzgs t©OL 9 do Oj sfpw
ftoj HMIsOo dzj des tOMh dtej dedj WkdzS ydesdzOdzO ftedB Bt O
L OH Oy, sOo¢dms C0O0C dqLBItjddw BMisOItsydsr = d&OF tow
(XRR) @diglctseo Odedw fted MEtsdz LWh jdg fOHjdedd ( GI XR

25


mailto:tselkov@advin-group.com
mailto:astapovich@advin-group.com
mailto:kabanov@advin-group.com
mailto:tselkov@advin-group.com
mailto:astapovich@advin-group.com
mailto:kabanov@advin-group.com

{ Yt RI[V[(\VRR U JtRR [ Jur(BZRM V)IOdsS Il [s s
gutusvut 3z Lrsed L 1o/ ?1v3m JLJrsuvfct13m stR

Yyeftokzdzts®d [ Ghtetsh O wis.disd 1 . .

HoydsdOdz df 2 diMmdzj Hse Olsjdzr M2 1 dyjestesHMS
1R.] 8BOYJp MESE TS

ON THE APPLICATION OF THE THEORY OF THE DENSEST PACKING TO THE
DESCRIPTION OFSTRUCTURE OF HEXAGONAL MOLECULAR CRYSTALS

Chuprunov E.\}. EgorovaA.Y .}, Somov N.\?,

!National Research Lobachevsky State University of Nizhny Novgorod.

b IstsdzdzOv MlstczClskztcO® dBsdzj Sdzvtedzr » CtedMisOdzdztseo s
Ef OCBoCOn dBdzj Sz [ 1], ftojH]dz dgr &3 Mz yOJ o5
f OCtsoats¢ ¢ BLOaz dzf &3 Htoj HMISOo dzv j sMmW i tod d3d dad «
f dztslsdzj 2h dr EfOCtotse € fidmMOdedr dBtsdzj Ckdzwtcdzr

MsOlsdMmMisd S ts?2 MstekzSIskte dL sj®@BtedHyME G s 1 O
grystall ography Open Database (COD).

) HsC ORfidzOIlstcd o O s 6 j § MOG sdzOdz! dz § Bsdzd € 2
Colstster § W dzw s Isfyw fsHectelzy § Od3d G to AMific. f dzts |
[ B Sdzdedids Bz zdzse dj 3 Yo dz¥ SHRY f@wO@dErd f O~ KO0
stsyj ¢ (lwuuv), Mo f OH O M d s teff - ¢ tf slatsHsdlatz@ I @& ds o O @z
v O0¢Cdn Ctolzt ) GJ WAL 45,20 ' dzis 2 dzff) § dzcWste d M Is © dzdzg
Gl CMOEedzOdzr dgr = CtodMmMisOdzdzso L w OD.

Il COyd mMlsej digw Pzt M Off)idetzBlHAc | Hf ®RF s & ls dz PS¢
dzf COMOshdomw Httke HttBEOOos dhHd dgtsflglsmdz& 4 WV EgdJ
sls tOHdEMO h Otz dzj 3ts dzts Is s dzdz0O d H dzw Zf OC ¢
BOC fmd dz0 dz dszj)—h—_dz(ﬁmﬂ]’dzaﬁw ttOHdEMj h OO, wBOodzr d3 ft
L dzj @3 delsOtedets? wyj2¢€d a d ftod L dzOyptfdj smBo B P K
me ts§ tslsdztsh j dzd J f OcOd3j Istets o c/ a, Moslse jIsMise Iz
Ef OCBs9¢d (BJdded Bzdiz f sIsj dzyd Odz! dzts? 1dz;tchfc[ a3
SOy HBRBEZ Idflkz §datslkdj2hj2 EfoCseld Mbttlse jlsMmise
CslststcOW flcsweg dzwvej Is d3sdzj C EZdzvw tedz” n MstczC sztcOR
mMetslse jIsMlso s hdr § dzslsdz" = bk OC s t5€C .

J HiSC dzOH ftosdLotsHdIlsMmw Mtc©o dzj dzd § i ts
mMetslse jIsMiso s hdd3d HdOGCttOBBOBY HdEzv CtoedMmls Odzdzts o

[ 1] sdkO2cecteHMEd?2 ¢. R. . L@ PaR4diz0 y 1 Ctod MisOd
[2] Pakuleva A.A., Somov N.V., Chuprunov E.8rystallography Reports, 2023, Vol. 68,
No. 7, pp. 1218.

26



gfoveol R vefJIRC L0101 0ARR T I
gulsfruor1p1uof? 1 B [JRUJuA[L [

zOy<ed?2 ¢. A.
LI mr 101

v BB JeOlskter MsdzdHEzMtses cdzOoadzr 1 BOdzSd2dzr 7  Bts!
otsLtcOMISOs s M kojdduyjddj ds HOodzj dedw. | Oyd dzOw 1
BOdzlsdd 14 Bdzd oL Bsyds Isd ¢ o fHtdmkzlsMmise dc
CGjdzj e&OPdetf J2dzr 7 BOCBZ tsRo0Ol" 90jls ¢ dzzs d dz H
sdzts o dzr d3q dzJIsIzucfd3q’ C s s & dePldzls Q@ dsd s s aztizv ([ IsiA s tc G3C
¥OLBe"rn oL Oddstsisdzsh j dzeLOrH00 dfigis] fj dsj dgGely ddtpq dzdi Cd@tsy
tod SsdemMistezC ydd 6JjdzgiL dMO B@BOdzlsd2dzr » ©OMY dzOo 59 .

J HE5C d&zOH § BkHEI ftcj HMMIsOo dzj dzr fsmdzj Hded § ¢+ €
oL Oddiistsisdztsh j dzd W - o -AONIS j d3OIRC-GaENEHDE H dS Is dfls) dzd Is

OZNIjO fted HOBdZHAddW D, 3 tslso j yOu2h0don Scedgzze d dzOd3 100

FdvereefrRo: Just3orrp It lzi deblceti{l]RrRIZ
teglrsuvrRI3 1vrvar 4

zeBd zso ® u. J .
'RdzMisdlsizls ¢ jtsdzsedd A Rsghungldava®@deakoniiscutc [ ¢ ;

LONSDALEITE: DISCOVERY HISTORY, PRESENT PROBLEMS AND
FUTURE PERSPECTIVES

Shumilova T.G'
! Institute of Geology FRC Komi SC UB RAS; shumilova@geo.komisc.ru

[ sdzgMH j2 dzd Istsds o dzgOflstswh j j otej d3w dzOL '™ 9 O Is
OdzizOL ©. | jSMOctsdzOdz! dzf 2 Odzd&3OL BTr dz 9ff jtoor j tsBd
| sdzf OO 9 1966 ctsHLEz, | dfdasOCAisd{daly S dftc tste HOds o totg dfiz
HOo dzjdzadd d BEHOtdzsdz My OlIsdd [ 1, 2] . 1tedtesH dzOW
M Milse j dzdetse s 3d dzj tc O dzO, dzZOL 9 Odzdzts G 5 dzts dzfpH j 2 dzd
Cted MlsOzdzs e e OW O s . [ sdglmH j2dz [ 3]0 1 ticlish tetsls dB'ts dz,
HdMSEMMdd t oL @By dsMmisd Mkh j Miseo se Odzd v dztsdzMmH

d 5 Mj2 Hjd, O, fMijHsoOljd ds, o&jcdlsdBdeshls
sudlsOjlsmw, ybkt Mkh jMmsokjl djnitd ¢ Mtk
Odz@L28, 4H, 84, 1H, 2H [ 2, 3], | fwedeshj kodh o O

CjiSMOCEdOd do &5 Eslsdotsd MisekSlsker HeMsdeOjls
Mt dj dad2 dsdhHj2ddls o ftsHkSKOS kHOLdSESs
€jCMOC tdzOED WO Z@T®E sy o Isjfdej 20 j g Ctcjte] dak
WOLEB2. utcdOMds §shdjHddd HOdd & kd sttOs’ f

27



| Ctesdzdzts? BISCtsMEsidd Mdzj Hiz§ Is, Ylsts dztsdzmH §

| HNIs Qo dzv § Is mMtse 52 RZOdzs 5B Odzdzls = dIsj MdO I~ st @

qudmMésets d c¢JEMOEdzOdz degse s MlstezC Iskztedz ~ At

sMtse dzj dzdz" = YyoOMmsdy d WOLtoats? cCtOdedy"” dztsdzmH §

MOBsMissWIsj dz dzgts?2 WOLT . wdzj His9 Ol jmdy digy,dz) det©OdiAtsHdz] 2
) Is ts ) J ot.j gv , Mo tcj d3j dadz" J s stej Isdyd ME c

otsL Bsy detsMmis! sdzkyd dzdv ¢ J $CMOG sdzOdz! defsle 5] 10@zd3P L C

Isj B j tOktc] us¢ LGS ACH00 jes EMss2ydetsy MmMkh j Mk

Emdzso[flvls MewrLd M 1 Isdds, Eydilsr o Ow dzj sH dzsL dzO Y

mMztsy doh j j mw hJtetsC 5§ dgdmf sdz' L s9 Odzd J Is 4 te d3d dzO

ftod d3sd dgv § d3ts § ¢ ftoedtotsH dz" o3 sBl J SO d &3f ©C Is dzt

sB dzOtclzy j dzgdWw dzi L OoadMmMdd3' = B tshcddyg R & j &nod i

ftocdtotsH J J i3z mMdzj HiZj Is ftcdmeo s5dIs! mMse Mise j dzdzts §

ddets 6 syd mdzj dedzr = MBotej o3 deder = o ydL dsdedz = dm

dmS oz ydis! dr MEdme O dBBddzj eOdz? dz" = o9 dHBO.

[1] Bundy F. P.Kasper J. S.J. Chem. Phys1967, 46, 114¥1149.
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[3] Frondel C., Marvin U.BNature,1967,214, 587 589.

[4] Nemeth P., Garvie L.A.J., Salzmann CRhil. Trans R. Soc 2023A 381.
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THE MODULAR CRYSTALCHEMISTRY OF TUNNELBISMUSTH OXOCHLORIDES
WITH THE PARALLEL CHANNELS FORMED BY OXGCENTERED TETRAHEDRA

Chernyatieva A.PZ, Charkin D.O.*? Volkov S.NZ, Aksenov S.M*?

! FRC Kola Science Centre RAS, aks.crys@gmail.com
2 Department of Chemistry, Moscow State University
% Geological Institute, FRC Kola Science Centre RAS

Many complex bismutloxide and leadluoride halides orchalcogenides can be
characterized by the microporous positiveharged frameworks related to zeolite
structure, formed by aniecentered [OBj”" or [OPk]% polyhedra [1]. These frameworks
are characterized by the presence of wide channels and/or large cavities filled by negatively
charged guest anions. Such inversion between the charges of host structure and the guest is
well-known for the compounds belomgthecec al | ed fAanti zeol i ted f ami

Among bismuth compounds such frameworks are present in the crystal structures of
Bi403(803)2, Bi507|, Bi1402o(SO4), Bi12015C|6, Bi607FC|3, and Bi18059C|30(M5C|) (M = CU+,

Ag") [26], while for lead compounds tmost complex framework is reported for the crystal
structure of [PhFi¢][TagO20F13]. Reduction of dimensionality of the animentered host
structure with the preservation of the system of parallel channels forDirrgditerelated
compounds has beerrguiously found in PbBirO,,Cly and NaBi;,0:5Clg wherein wide
layers are structurally related to those ig@FCl; and BigOsoClzo(MsCl) (M = Cu', Ag'),
respectively.

Most of the tunnebismuth/lead oxychlorideare characterized by the presence of the
rather similar channels with the trigonal craextion which topologies can be described by
the general formula f6%(3n+6)*9 where n = 3 [2D-zeoliterelated compounds
Bi1802:Clg 5(BO3)o 5, Bi1g0,oClsSe, and PbBij702Clg; nraedli i tOFO0, Bi
Bi480590|30(M5C|) (M = Cu, Ag) andMQPbllFnge, (M = Na, K: X = C|, Br)], n=>5
(NaBigO7Clg), and n = 7 [BisgOsgCl3o(MsCl) (M = Cu, Ag)]. Such relation indicates a
polysomatic and modular aspect [2] of the crystal structures of bismuth/lead oxychlorides
similar to that in the crystal structures of tunnel manganese oxides of tunnelite group [3].
Depending on the effective chaneidth they could be filled either by Chnions or more
compl ex ani-omasl wsitdhndisatttuctur e.

The topological analysis was financially supported by the Russian Science Foundation
through Grant 2077 100651 .

[1] Krivovichev S.V. et alChem.Rev, 2013. 113. 645%535.

[2] Charkin D.O. et al. J. Solid State Chem. (in press)
[3] Liebau F. Micropor. Mesopor. Mater., 20@&®8. 15 72.
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INDUSTRIAL SYNTHESISOF PENTAERITRITOL SNGLE CRYSTALS FOR THE
MANUFACTURE OF CRYSRALL ANALYZERS
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Figure 1. Synthesized pentaerythritol single crystal (a); theoretical (blue) [2] and
experinental (red) pentaerythritol solubility line (b).
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INFLUENCE OF EDTA ON GROWTH AND OPTICAL PROPERTIES OF KDP
CRYSTAL
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fsfmewh jdo dCoweBteMH | oy O dds B tnjstolfdddp:Qac Yuds M d
dmfdzj Hise Odad ® da s j tedBtsls OB  dz' dzts fiyls d , f ts dzd o1
Ldzj CltesndiBduj MSdrn ROwOClkjtediisds. std@Bdddtetss
ftoso sH Bsfisd MsjHddj dzd?2 oCdzsgPizsced yhey?2 ¢

O@O&dL,CW@MﬁW& p0dzj dzlsdzr 7 bkfddzd?2 Mmewrd (BVSE)
f dzslsdesmisd ( DFT) .

ANsBteimtsH J to >|th’4 tcJ HESL J d3gd dz' dz" § B datf.B H OIs '
«Mo3O6yFy (Ln= La, Pr, Nd) Emfjhdts MmddasjL Jtetseo Oder
2O otLHEAJ. IydsHds © sy H § dap dzd v dL sMistclzC Is Iz tc dz'
Ckedud fHEd dPedp). dsdzd EmMbEORds Ylsts ©OMM dew j s Mmj dsd
BOIsj tcd Odzts o . RMMdzj Hise Odzd W sBtcOL Yytso B3 stsH 53
COzsted d3j stedd or woddzd o dzd ~ s j o BRI BMS dAu Odz
L dgH tsls j tedzd yj MS d 4 i tcd dzOctcj o Odzd d d 1 CLtslsj to
ModHjlsjdz Msakzjls 8 Mkh jMmMsotsaOdzdd o IsOCdr BOIs
fjtcotsegts totsHO. vittejiIsdud MSdid Dl fists H jiftdos®ntsgHrd
COL Odzd ,d Wy lds] clted@jytglad dtsdzseo S dMAzstesH O MsMmis 0o d
Bdud Mcdd toOmMydlsr tyjdddzd dzj ccds ©BKOL 859 O

[ Odzdz §| BVSE ftsHlko jteHnddzd oL By dshks! &d
tsotsHdtsMisd, dL d3j ten Otk dpts 2d3] fiptisjH slslye sohdtsif d d o
MisOo Faztf? -/0FBIH 0 Auw. Cdzjteedw OCIdoOydd dzjL d
d dqLBijtcjdedd ftesotsHdBsMIsd ot o dzOy desd3 o tSL H Iz+
sltsddz 7 @ desmdlsjdzj?2 LOLWHO W fHeka®H Jsisdpsify t
L dzd ydz" ~ f Otcyd Odz! dz" = HO9 dzj dzd v R CdMmdzstesH O
MztstetsH dzgzs d + dzj S stetsdzdalz®  -ofts oftdsteitcAn tsttg ticoy tOH dfBts
jsBXZOHOE h dg dsdzde’ 8 9 S ZOHBS A o kttOdhmY stels  dats fi

= 0 @G e St~ 11
P08 IS —ad

[1] Hubert P.HBull. Soc.Chim. Fr, 1975, 34, 475477.
[2] Tsai M., Greenblatt M., McCarroll W. Ehem. Mater 1989,1, 253 259.
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WieOd MCd2 WinjtOde df 2 bkdedoe jtemdilsjls o dsj dzd
t siiimddr de'.yqdzO®; gl ukhov.v.s. wor k@ mai l
‘Rdzisdlsizls  sd3r h dzj dzdztsik@eckommdrtse  f vl [ ¢

HEAVY METAL CARRIER MINERALS IN MODERN SURFACE DEPOSITED
SEDIMENTS OF THE CITY (BY EXAMPLE: TYUMEN, EKATERINBURG, ROSTOV
ON-DON)

Glukhov V.S'? Seleznev A.A:? Malinovsky G.P, Yarmoshenko I.\#.

! Ural Federal University named after the first President of Russia B.N. Yeltsin;
glukhov.v.s.work@gmail.com
Z|nstitute of Industrial Ecology, Ural Branch of the RAS; iie@eakan.ru

| stesHME dj Mtsoe toj d3j eade {f jts dzdttetison jOtatedpizty fr) Is datds dzts ¥ j dac
Hfr]IsOdeWBls mMeets?2 M3y M+ yomlsdy rdzjoets?2 d 4
' : [ ddzgj cOQdz' dz" 2 MsMmlsOe wl | ftoj H
tso[lststeq’q‘c;ts@efdgdv{mfngq’@ BOt! jtesds & CtstetsHME 52
By bwyjdzj dBjlsOdzdzr (wvf). 1IrMmsCOwW s ddz o

sBEMmMdzse dzj dzdzOWY OGj dzlsOBBd § Jjtej desMO, O d dBJ -
W daj dedV gHEEZY®OE M JA] Mtc A j dz HOdzdzs e s Mfpdzj
Gzj dad § -lscfiyidjlag@ie (f1) uf wlrf o yu. 1 dd
ud: sftjHjddls! ojhjfiisdisdkeds HEigk®g df tgy s dze
BiNHE L dzj i3] delsOBBdo " ff o A3 Uz teE) dpD oz e S EC S teto
g3 §tsdzd U mlseitsidd sty d3 wd fiyffdz Htso Odzd Wi O drrdedls v
2 HE SLoHEHEPasdzlz, v d3j dz2 GlssE ©®gzzd gizB B tc 6 s dzO !
CGtstecsHtses © Isjfdzr 2 MjLidz ctsHO . d |1 tgfiymjdaihHdsio Ofidd t
dimf sdz' L so OdatzOffifjjlStbsHOI R3] Istcd W -y w L dOdizddsR s (uiP-de® L d3ts 2
MS) , toj dzlsc j desW OL s " 2 0OdzOdzd L (ft dhdipj) tc @fdz! fivlls Qs dfirfridsplsu®) ofrf
sftejH]jdzjdzg d3jIstsHEsSdE [ Ad. Cdzj d3j dzlsdz" 2 |EMPls O {f to
1 sMistetsjdzdd sf d@IHE L dzj d3j delsOB d d3ddzj eOzOd3d
Ylsts ddddej eOdzr ctokzffr cdHtetsmdzs H d ~dtstcdlstse dd3j "
(p<0,05;R>05)cuf . 1 ftsBOr wl g ~dstedlsT d ¢ dHtctsfydzs
1 dzj d3jddzlhGBE®, Ni, Mo, Cd, Sn Sh Cu, Zn,Pb]l to j Hif tsdztsy dIs j dz' dets o3d dzj to
ndzstedlstse d GdHtetsdzE H wodzwe Isfpw [ uvf o wlyp[.
fsHise JteHdIs! dMMmdzj HsSe Odzd J d3 d3d dzj e Odztso d3j ISsSH sd3 MS
Msud sOded d fip iddejdaeas@H def fiigs ¢ | deso MS €3 uff j CstesMC ¢ d

[1] Seleznew .¢ ., Yarmoshenko I.V. Malinovsky G.P. Urban geochemical changes and
pollution with potentially harmful elements in seven Russian citiefR&gll0. 1668 (2020).
https//doi.org/10.1038841598020-584344
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STRUUVO[[RY[USPELHGIPr RI R ¢4 Ppwidd1sRI[ ? ARC
| dzj His9, 0L tdcsteddja 2h Sz . 1.
'l OROEMS d2 Ekgzedov]oBa@ufd.ils ;
‘Rdzfisdlsizls WdLdujmMSes2 ndd&kdd d dzj Slstesndddd
OCOHjBBdd dzOEZC; grigoriev@ pc.rssi
CRYSTAL STRUCTURE OF CALCIUM ADIPINATOURANYLATE
Gnedov A.A, Grigoriev M.S? and Pushkin D.\.

! Samara University; gnedov.1996@mail.ru
% The Institute of Physical Chemistry and Electrochemistry RAS; grigoriev@ipc.rssi.ru.

S

fjtor j Br dz tfmkh jMmlsedzj dz Mmddalsj L d tftoso jH
j dzls e j desistelzC Iskztodats j  Coshigdt didgj He tpO0O dzf  d ff dftslaOusastiz te O dzd
Is © 8 O)x(ColgOA)3]UIOA 1.

etsjHddzi dzd]d B' dzs fsdzzyj des e dHtetsls | td3Odz' dzf &3
fls O dzdzts o EMmils Odzts 9 dzj dzO Bj stsH B toj dzlsc j dztsfyls
MisOdzazd L 2§ s o IstwdRpdZF-dzRED.0MY dzc sdzd d, f te.
stststcHd d&zZOydtsdedz” d3 § sdzdt Hietsd3 | H d dzgfplseo j dzdets G ts
shiso kZteOdO wodzw jlsmw  j dzls OG5 dzO iz zOz! ae'd i d £ O
Is s tets 2 L Odg¥ I OO CdMdstesHO CCOIsdtdzO ¢
CPBJH' GBLOLBO OO Hwik! s OltskOid ¢ dhdstssH
d f ePdtlss dzO 3 . -Oftad fstfta] df@dss W o dzv j Is QB B’ ¢ 1 titg Hif dzOdy
dzj j BBLAdOYjdd] Idfte C(tttHddOydd HOds M |
dz2 ydw wo dzw sfijsshifipis O 5@ Is @@t Z j Is Blsd3j Isd s Yls ts
f
H

m'Q—

F200T2@ds B8
o0 =

stesHdsets sSCtekzyjddvY -Qhkgdss yYikigkOls s 2 Ols di o 4
. LIEOdeMBH J tox Odzd J ctolzf § d to)s(6cKe@s)s] Lo\ Mistolz €
tsBl J H(dzj dz' o BiMCBdzj ydz' §  Mdztsd O dzdAists lsftsle["udp f M@
W iste BzANB), GHJ B QTJBIOCHO . 1 tsdzd{ H tor-[ dl tasofesdzts ¢ ts
Obts®ss bEtOdkzO0 ftojHimMsOoadvsls Mot f j°dis QdstsdzOdz
e &zOmkj kv Mt Mt Hdzj BO N QS Gazdzddz 9n &Y 2 Pls 5 dBts o
(ststeHd dzOyd sdzdz” mn[A.sdzdt Histse UO

lteso jJHjdes Rs M jCbtsmMEsfdy MSitsy dmMmdzj Hise
ffjCitej fdmizbmisokels §sdsih’ feBsCQaEdY,( ko

O MNMINT OWNQE

CH, ), (HO) . RMY tsdz! L zw BLHY Jtosf sH 5B dzets | Y @fiplOw sz dac
C sdzj B Q@O datf dz' dets? cwbkffduesasSd B dzd ©OMMUdlsO
d(U=0), Ctbtste’ j = t<eisOddy i3y c d®jidzls dsjndes fils ez € Is Iz te

(1.761i d 1.766; Mmtstlse jlflse j dadats) .

[1] Serezhkin V.N., Vologzhanina A.V., Serezhkina L.B. et Atta Crystallogr, 2009,
165(1), 4553.
[2] Serezhkin V.N., Savchenkov A.V., Pushkin D.V., Serezhkina ABp. Sol. StChem,
2018, 2, 216.

[ 3] wjtixSddz |.r.kteda | teg) steda@eizo6)-1§28637.
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Y RA S EZtYyOlstse iS¢ d*E-majldzmtisrgb@dmisileam
‘RdzMisdlskzls + ¢y jtod B dels Ozt dets?2 B dzj e Odzse d d ¢
SARA ltwetsBdzj 8 ndaBdujMSs?2 WdrdSd d ojHdyddzmg t

[ isH OB 1 dzj ¢ Isteds dzdpty LoisdZH) st dstic 2 C s todise s O
COBOdsos MS 2 M jShesMisfdd dLEzyjd ] dydOd
BOMMdea O t jMikeddSd wjojtwdOv [OCjutddw. [ ddz
f stetsH OR IsO¢ dzOL " 9 O d3ts 2Mixed fipefigy’ O dedids(L s f § ty difidfie
ftojHMlsOoadzw jls M2 Mistlk$ [ZnBgRFeOOM0 dbc  td dz
BBGCON Zrofdz' fif dedL C dd3 MigsH Jj e Oded § o

W wOCydsdeds” 2 L S jteddsj dals dL 29666 BlsteOy
BB o s f20] wdbd IO CXeabgjEO®F, MoKa- radiation fted 293 s
] OO®y st G jSMOG edAI20E2 9v333VER2B 9. §Z1(8) |
= 1, tPemc cislstc ALl dz0 d3j IstsH sd3 1§ tsdzdats 3O Is te d Y dz
BsH j dzd to Hz3OREL 6D, 14431>3s() (Rzfte = 8cOB&HEdzd yj MS 50
ftededzdy jddd §OOBPhEdso HintdiydtgHafdsisdi| 2 o SHEGESH
s Odzd L 59 Odz ¢J g tizd j j M&Htse j dzdzsls d MsflsOs
dMMmdzj Hso Odedetse 5 B dzj OO lstwOy jd¥ oZ =jlts Ctod
CBlsstcOW dzOR SHAfls s sleo jrstdsehdjd Mizm M dd il j S 52 :
M (FeysAlose) (ZnosMdozMnooe Tioid Orazz (OH)izs, G H § CoOHtW©OId d3d M
9" Hjdzj dz MitsiMdBoe tsH kudhjlRO dats o dinjCdfptftdgjj H j dzj dzd Jj COol
fsHIso jto) HOj sy dzsC Odz' de'Odizj ElAB dizB dgfig ts d3 ¥ |j €A ¢ O o+,3
toj dalsg j detso M o dy f ey j Cpde@®z. W St iz d&zO  d3dzozg AP dzO ok
Zn,Shy(Fe*'sZn) Ois(OH).R L Zyj dadz’ 2 3 daj e Odz L slstelzS skt dz to
(V3 Fe Fe Ti)1Ou OH), [3] . dlstezClskztc® sb@BL tuE G O ipdks w oo
sdf se ( todind gzj dzjMi-gasd MsMisswis
t6jBjtdtsio WL Odzdz’ FE", 4 Isgd ! Hide'H90
HolzRho Odzj dzlsdz" 7 & dzj Bj dzlsts o . Clsd
Gjglsjtetsy tsdzd { HimozQ)japyfSisodigdptsdsdzsd L
sjlbtcOZmtctssBl jHddzvs hdn MmsSsddd o,
5CIs0OL 1 ®fils i dzd 1 . 9-B3.802(D)i) ,M2i
[=1.9-6808D(IM3i{51.9-71708PD( 1) i
| ZOo detsj] wlsdzdydj dL Ezyj dedetsc ts d3q’d
stsd, UkZeLOdd"tIls dj ktd ¢t Isj
9 ntSHWMbts®Is O Hitc Mg dgjddgfl€tO dz! dz" 2 sl
Zn Odz0dzs e © o @30 dzslin@zs o Ode s Mud
i slsd dzyd Odz'daptelzj detOalz! diz' d3 o d H 53
tdf. [Bh d2 oIfnd diPlsidisies Ols st dzd30 dzd Is ©

IdBJ&OBE&O
[IJHol t st am D., Gatedal K/Gan Biheda200b.29r1§7/5K. , Nor 1
1683.[2]Pet Si DafgekV, M, Pal ati nus, L Institute of
2006.[3] Gatehouse, B.M., Gray, |.E., Nickel, E.H. // American Mineralogist, 1683833
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NEW NATURE-LIKE PHOSPHORS WITH RED EMISSION
Deyneko D.V}*?and Lazoryak B.1.

! Chemistry Department, Lomonosov Moscow State Univerdiéynekomsu@gmail.com
Z Laboratory of Arctic mineralogy and materials, Kola Science Center, RAS,
d.deineko@ksc.ru

it w ftcdiecsHsSf sHsBdW dzf LMW OC t@ o dassls tc &
J dzdzr 7 dzOE ¢, sMmtse j dedets,. totdk EOCH QdEg@y ddz
dLded yddzse jSO o Mtsote] B dedesds Bdte
ttd tctsHssf S H 5B dz" | Isjrdsdzcedd CIED. dzd € sc
J toj L Zdz' IsdUER-E fyls te ts2 frfiistfoj, € Isfect®d B dzd ¥ J dzd §
dMmilsds 1 IsOdztsdzdz d3 wo dzw s Isfpw dzOdB BBz § 9 C
OHOYd s ftesHESdzyjded® Y5dMEO detseor -~ dz¥
Offlstswh j &3 dMmfdzj Hiso Odzd d frpis'tededt Isdzitelrlasjeds’  fdzédst

dzy d 5o doegR)s(HB@) S[r1] fm B My MhEaRBF&EY Sr
Mgz+, zZn**, uddzlsj L ftotso sH d dzipw ) o sMmmlsOdztso d
tcj HiSlso ttOh j dzd W ts OMifify dzj dedsve dzOUfifitsts © H Odzdz™ o5t A O,
dzj f toj tor eofnde@ed W so jtoH ™ A sZo sl a(BR@) s o ABMW Ols
SsZn;ixMnLa(PQ); tsls detsmw Is ipw C Mtk kbktedztsBz Isdfkz Mmliste
HOdgdz" d3 @ j dzgj tOydd olbttets?2 tfflsdyj MSs?2 ¢ Otedstsdzed
SftejHjdidod 0S¢ vyjdstshd3Gaddgdyioy -~ nbsilp e
tdse jdzr HO fHtotse j HJdZiS dzO Sefig@)e ;) fHisOMmls O ted)ls ajtsc
R-80 Rﬂﬁumm”qsm@smsls LOMj dzwels dzOdgj dz' h Iz
yde [ 5, dzOR fH vshtdda iy jeAR(@mddlde’ 2 B’ (r = d

i) Msedj Misdes L Oded 3Os s st dydd [1
j dzlmoydw L OteW H O i tod Gjlsjtotseo Odzj dzls dats d3 L
Jqtctse Odzd W 9 0¢C Odzd d 9 MY twdg] f fsdizdzdw4  Ld@tn § dB,
CiztctstsBtcOL 28 h J@J If fisw day d & digf des intsts@ A dz0 s dz

RL EZyJ dz dzé o3q dzy My 4 dzls dzr | Mo s2 Mmlse O, d f§t¢0

ftesyj Mmtse ftod MmddalsjL j, sO¢ CO¢C Htf sdzdzd Isj dz' o
O dfn LOKjcedmMlstcdtcse Odzes. [BKBOL Yyr B EZOHOS Is
CteOfrde® dzy j 0 B2 sB dzOMis d . 1 OdBtsdzt h j2 d dzls j dzmd o
sSBdXZOHO]jIs ns@3c0L j Yy M
1l ZOG tsH Otedzs M is d
t OBBISO o' fsdzdzj dzO f tod W d dzOdzmMEIIBM7. f SHHJ Y S 1
[ 1] stseo Odzr ykf Ml dzd S201@ QM55 .
[2] Britvin, S.N. etal. TheCanadianMineralogist 1991,29, 87.
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ZHOdZI;jSISJtGBIZtGGfI]QC{Q GsfmMkzH Otcfmlis-d j tegetcB ledzd © § tc M
3,(13f|]§138f|]§:d? Mk OteMmise j dzdzr 2 Edzdo jtemdlilsjls
“ARK stz MEd2 dOkydzr 2 yjdste t ¢, o C

NATURAL LAYERED DOUBLE HYDROXIDES WITH GIBBSITEBASED SHEETS
Zhitova E.S!, Zolotarev A.A. ji% Pekov 1.V3, Krivovichev S.V?* Siidra O.I

! Institute of Volcanology and Seismology FEB RAS, Petropavid(ainchatsky
2 St. Petersburg State University, St. Petersburg
® Moscow State University, Moscow
* Kola Science Center,8sian Academy of Sciences, Apatity

dzj tc O dz' RZOHGtelz §F  teffteidesds Qjdz' § s @MIsOo dIsj dz
Isr A HotB2dz" » CGdHESSCMdHBS (dr1 1) . Clsts dz0
dzso toOL dzd ydesects L OteW HO - (o IsHots dzlo "Odiziziddis alzf -
j dzt dz" 7 frdpkz te@W = b ORiaREzsdzs d flst 2 Isdf CtedMmlis Odzdz
d cdHtesCMddz dzks ctekzffz o COyjfMmlsej tsfdesoe datsat
ZOHGCteEZf O GdHcSIsOd CdIsO 9 ¢ dzg YyOdzO Istsdz § 5 3d dzi
dzy ¥ Ol bedsSlOl Hisdud MEdj ( ddds z®tpdhd st foig s/
sfdmMOdzed j &3 d MbstckSIskztcdats? - OHBIOGHEJzictd B)drEHE 52 H BT
Li2Al4(OH)12Cll 320 ( ff t. P6snten) fy 1 | to - dag S P s pHs) ded v (1 § &
CtcOM) d OF i thisAAME)ACO)H): ((fts. w2njs. dL  dzdIsd § datsfec
fjediBOIsdlstse vkt jMlsOdeC[sX]ts. R [tef) BBSjOdzdztssyIste @ 1 L Cipdsdof
MtczCIskte HtedydlsO d OCtfoOdlsO WwWodw jlsfyw Is ts
HOsSC Ot HieduimMSdy, (ls.j. cdeBmdstsysrdy j), {toc
9 OCOdzlsdz’ o HOd&EE BJ lsgd,dzj s Odztso .Odg s T to 'ClOdsjd tsHiZOER]
OCtsf s O0dIsO Mmih jMmise j dzdets tOMh dqtew jIs Mtse toj d3j dzde
fsCOLTr 90jls oL d3dsy detsMmis! tSBtcOL s Odzgdw 9 OC Odzfd 2
dr MbtckzCIsktedzz BN detldfldfir iy Odipd dzjst©@iz@3dfds © G tc H
tcOMmMMmdisiste j dzr MtckzC skzidzr jurgmss | dgdg®fgleaf dzedd ) H
B dzj 6OZOB], O BOSHJ otsftsMmr f(oddsdfdd d dsdd

RMMdzj Hiso Odzd J 9" f 5dzdzj dzts LO -TYPB36Gtddzlsi®
dmfsdz' L so Odzd j B3 G zZIHGE ©Azdw) g OEyYydd A ctrfreée (d
[1] Zhitova E.S., Pekov1.V., Chaikovskiyl.l., Chirkova E.P., YapaskurtV.O., Bychkova
YaV., BelakovskiyD.l., ChukanovN.V., ZubkovaN.V., Krivovichev S.V., BocharovV.N.

Minerals, 2019, 9, 492.

[2] Karpenko V.Yu., Zhitova E.S., Pautov L.A., Agakhanov A.A., Siidra O.l.,
Krzhizhanovskaya M.G., Rassulov V.A., Bocharov VMineralogical Magazing2020, 84,
301-311.
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Il BBd&OMIsd [ Oj stsdzd, i O@ff OE B O s YQjnAsigfv sdc O4sg ts ¢
(vOdzeL Odzd v ) , o kzdz¢ Odzd W fyfirhy GHftcgtetSHS O o (dzlj .d2t W OL dzfs
BjoOddL B BBKOLB Odzdw kbW ORd d GlsHj d dr & dz
LOdzj Ot Is dz0O tOL destsBtcOL dz" » GBtedzr » ftStesSHOR U Od

dtojHd bkkWse ftojtsBdzOHOShddd wWodzws Isfqpw o lstste

MdzOc dds o Elzgz ¥ Y Ofls! wldzsy jdd?2 dqLejMmlsdr » € 0OC dac
dedydedj o ojtrdadj bEWT | HB&ZOM W. [Mdtso dzg' d&3d ok
Oklsd e Jj dzdz" | d3d dzj tc O dz' (S0Odz ydis, mMdsj SIsdCIs ( 1
oL sy des C Otsdzd dz ddetsy  siE] st H J hpz@RKEPic HsMisd e OJ
sBl jdi3 lsEWtse MmMdztsy jdz tcOL destsBtcOL dz" d&3d Md dzd ¢ Ols O d3«
tser]q’HOd3q’ (BOcdzj Isdls, fitseomCdls, ddz@ dzj dedls) .
tcOB BSIs j t . MJ 2w [ 1] slsdzj yoj lsmw, Yylsts o

lslsdzts>|4dzq’2 JdCnjzdstindecbdz ¢ ste d 3 dzj ttOdz" dL o' 9 jIstej dz
WkdzH Odzj dzls©, tHdZOSCts BjL EZCOLOddWY SCtdeftejlsder n F

] StetsHT W zdzH Od3j dzls O, ~ 2.7 d@dzten dzj Is, 5B dzO
[ ©Ojlstsdzd [ 2] . 1ibtescteOW dyuj ME 54d3d & ety fglstyl diaplp fip<
JLiEyjded] fsdzdteso Odzdz 7 h dzd¥seo d fsEshCsor o fte
ftej HMIsOo dzj dz Ctc@dixj 12 dBERd , ¢ tc Qalflsias &3 M dzOdzy © di3d
[ Mdzso dz" i3 B dzj eOdzOdZd L Isd n f sStctsH wog dzw s Is fiqw
f dzOc d 5¢ dzOiL 5 dgOIICERiAs | iL df@B tcOH Stc, o L Qo dfmd BBsfisd
G tstg dzts 2 f stesHT ), BdBIsdls d tcsEso OV - 5B d@RZOC
BOGdzj L disE tstedzB dzj dzH d Is) . J f SHYddzj dedetsdz € tsdzd yd
OBRW dB sdzd Is O=G dfj 2O ded Ists f JH sls, yY'dizjdded s ~dfztstpdtiss
(LO dMmCdzs yjdedjd3 L dzjdg = MdzOdayj o) .

1 4 Mtsd3sdzj dadats, yomis dL f4twiudmdzj dedz’ d3d dz
or o jlstedoOdzdd cEttedsr 7 fstesH d do §jtojdshnj d&O
15 ), d & By sy dHOL! {icythpshflcda@l jO, S fisjddsd
YdeStsdd o (tsdss’' n kY OF.

t OBBISO or ftsdzdgj dzO fted W d dzOdzemtso 22000855 H H J toy
RMMdzj Hseo Odedw™ fJtesojHjdzr M dMmfsd LtseoOdzdj d3 5B St
fOteC O wlBJU ¢t jdalsEjdesHdWteOS ydsdade j d&BjIstsHr

[1] Hay, R.L., 1978. Melilititecarbonatite tuffs in the Laetoli beds of Tanzania. Contrib.

Mineral. Petrol. 67, 35367.
[2] Pickering, R., 1964. Endulen. Tanzania Geological Survey Quarter Degree Sheet 52.
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1 dzslsOtj o, ¢ddHsdg) o Oeffotse dyj a s Siiz. Cdtse O
(. W) sdsls0ot] o | ¢zOfm &S § OniMs.BOR ddz [ . ¢ .

'y Odk klsj eBzteeMS d2 etsmMikzuOiisd j tegetc® Zledzg 0 j o
a.zolotare\@spburu

ARA stdz MSd2 deOkydzr 2 yjdaste o1, ¢4 C

SRdzmisdlszls eriHap@dascdfd dd3. | .u. utBBdjo0 u/f

‘RzMisdlskls s kzdzS Odesdzsedd d M 2 fdss@REse@mTd2 4
Yy deBtcOdzr MSd2 A1 A dBBddej tOdzsedd d 6 5t C sdzse

BURNED DUMPSOF THE CHELYABINSK COAL BASIN AS A SOURCE OF NEW
COMPOUNDS

Zolotarev A.A. jit, Avdontceva M.S, Krivovichev S.V*? Sokol E.V3, Zhitova E.S™*,
Zolotarev A.A%, Vlasenko N.S, Rassomakhin M.A.

! St. Petersburg State University, St. Petersburg; a.zolotarev@spbu.ru
% Kola Science Center, Russian Academy of Sciences, Apatity
3V.S. Sobolev Institute of Geology and Mineralogy, Novosibirsk
* Institute of Volcanology and Seismology FEB RAS, Petropavidtatchatsky
®> South Urals Federal Research Center of Mineralogy awelogy of UB RAS, Miass

IBtejdr ] tkaOd yvjdvBddnNSttets ketd dscét BC
sBl jCIstsd s j A dets & j dzdzts 2 B dzj tOdzdL Oydd B zOC 5|
sB dzOtelzy jdzgdz = IsOd3 BB dzj cOdzsf sHisBdz" = W OL d zdad
b BBOLdsfaMBEzs Bsdjj 240 BJdsj eOdksf sHEBdZ & Is
Ctlstste’ 7 Wodzw dzd ! kdzd S Odz dz' B dz@ BB dals s ¢
B dzj eOdztsf sSHEsSBAdZ' 7 MtsjHddzj dzd2, of jteor j s O dzd
Il Issd3 ydmdzi B kzhdde rfjtc jHHOMED ojdziddEimdzj H s Odzed W 3 dz
"tso yd dedzed § FEFEEES, - @A C Odzr dzsE s SCMdMEzd ¥dHO ¢ O
I tldadydj 6l MddlsjkduyjmMcds MtjHdda dzd?2, ¢y
Odzd sz °O CtcO2dzj-L ®ijmGHdzd LM j ydW duj MSsets d 56t
¢ d Mdzd Is sdgmi® dzso dIs j dz' dzr & Efdse 2, Is. €. ¢ df
SBOL 5o Odzd® fkzdz W Oltse- ke ¥ EMiys Odets o dHlstsj Sz QEGW
tcOMMdiisiste j dzO o L Od &tisfig afWisLO" "s o yddidadgdm Is dz" d3d [ig)e
sCdMmkd YdqHO®Rd Fe d Ca.

RiMMdzj Hsoe Odzedy o' fsdzdzj dzts L O Muyudls c@zlsO t
00147, https://rscf.ru/project/237-0 01 4 7 / . RMMdzj Hso Odzdw Htetso § HJ
sBtsiczHtso OdzdwY (A ¢t nOkadabcegs) OGBSO del &8 | L .

[ 1] yJmdsStss 1. 1., z2JBOSCtS9 O [.1., 1dh Odzs O
YyijdzvBddmi et k¢t dtdé¢r:, 0paEBHHdo.

[ 2] Yy ifqdsSC s 1. 1., 103 jdso® [ .., 12" 3OC d dz
1 d" OdzB O pdc Oulz! IN.C 2 EPE, 1, BB tstecdzd €
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CRYSTAL CHEMISTRY OF COMPLEX GF-ARSENATES: NEW MINERALS
AXELITE AND POLYARSITE

Zubkova N.V?, Pekov 1.2, Zhitova E.S* and Pushcharovsky D.Yu.

! Faculty of Geology, Moscow State University; n.v.zubk@gmail.com
2 Institute of Volcanology and Seismology, FEB RAS; zhitova_es@mail.ru

Two new mineralsaxelite NasCu,(AsO4)sF.Cl, and polyarsitdNa;CaMgCuy(AsO,)4F.Cl
were foundin the Arsenatnaya fumarole, Tolbachik volcano, Kamchatka, Russia. Both
mineralsrepreseniovel structuretypes Axelite [P4bm, a 14.5957(2) ¢ 8.34370(18); ,V
17 7 7. 5lk¢ntips heteropolyhedral chains built by clusters of £iGquarepyramids
connected with As@tetrahedra; adjacent chains are conneat@dO vertices of AsQ
tetrahedra with CugZl pyramids to form a pseudamework with F anions and Na cations
located in the channels (Figs. a,b). Axelggemotely related ttavendularnlike compounds.
The structure of polyarsitéd/m, a 8.4323(4)b 10.0974(4)c1 0. 7099(6) V. b 90
911. 79Yi6Baged gn the heteropolyhedral layers formed by,Cut@tragonal pyramids,
AsQ, tetrahedra and Mg, octahedra; adjacent eMg-As-O-F-Cl layers are linkedvia
CaQ; cubes to form a pseudmamework hosting Na cations in cavities (Figs. c,d).

Figure. The crysta
structures of axelite (a
and polyarsite (c) an
heteropolyhedral units i
them (b,d).
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STUDY OF ISOMORPHOUSUBSTITUTIONS IN VANADINITE
Karpov A.O? Agakhanov A.A and Pekov I.\:

! Faculty of Geology, Moscow State University; karpovao@my.msu.ru
% Fersman Mineralogical Museum of Russian Academy of Sciences

]l OdzOH d dzd Is , ydzj dz ctwkzf i PORE dils @O B s dijsjc A3k
cOMf tocsMistcOdgy dzdz" 2 o ftodtetsHj © OdzOHOIs, slsCter Ist
ZOMistswh jets otoj d3j dzd tSfkzBdzdS e Odets dzj IsOC dBdetsact
ssdz, ©® COCdr ¢ tdzd yJj fifAsAs,C3 F, (OH)o CoaPH @RI ot tizr Wj Is
fteddsd Md, dzj HsMIsOtsydets. 1 sMdzj Hdzsk ¥ tsBEBBNMN OB N 28
B dzj eOdztse [ jdzgd dzgc tcOHME st kZdedo JjtemdlsjlsO . A. v

10d3d dLbkyd dzO0 S tsdzdz Sydw dL MO tBKOL ytse o
ftesOdzOdzd L d tets 9 Odalzdlg jmts O lsistindg'z daz@Is j cd Odz f 5 J 65
45 sMisOo dzj dad J stcy » MmMtslsjdz dzdlsj tcOlskztedzr = d 38
fsLodzd dzs fHj d&zOIs+ Ntz b zijlfo " BBEBOL yse o Odz
MsmMisOe , BdzdL €d2 € dH PG totise @isizdgs 2 W o ifphtctsidz iy
B hewesd (MsH]te) O Pid dfsdz) j § ©d &) HOlsdsdd* o' M j
cOL degso JH desIsd 9 OdzZOHddzdIsO o ftedqwetsHy wWJHSE.
dL sMistelzCIlskzed' d3d Wehdom B3P BN 1GJts 3 (35 s  WVeddssels ( s
Ht®#\S18Voss) - 14 Bdzdzr 2 (65 HOdzdzr 3 dz@/, Ag g RBtEsiddef') O jdla ts ¢
1 Isz ftedtesHdzz® MmdMmisj iz tsls MddalsjIsdyj MSts2, GHJ
Mt Hd dej REBEQREC! (T =P, As, V) ftod Isj Bl jtOlskteOn sls 2¢
10"hd HOdzdzr | ft5COL Odzd, Yylsts ¢l dzHdzdrdlse, ftcj HI
BOL Jqtctseo Odzd M dzd h zO HoXX o FY@Rd {ijHiE d & CairdzQidx
mMih jMlseoze h OW, dzs ByYJ dz2 wWJHEOW o Otz tfted s O~ d d3

BdBilsdLdlsO, 5 MsMisOesk lse jyos how Mmtej Hdzj 2 1
103 ¢!t dzHdzd - dlse tsB dzOtc lz yPgtedttial minets @@L E@ZO, d itz @y
M'Fouati( t J Mf 2B dzZd C © stsdzg ts5) .

lteddzd ! COdzr ydvw o 9 0O0dzOHddzd Is| Emg rdagaiztt §iz®© d3tf.
sBteOL YyoOrn dzO dzj Chtc juots H jAgYIsO d@d. j2 PO B, As, @k tc ts d3j
C) "ddduyj mMSdr 1 dzj f3j delstse ) Olbtsdzder &3 detsdzj tetsd3 o'
ddyj (otescO B dROLEY jldsdH s B8d3 OdzaP 2 6 dzdztsl 5+
ff e ¢ s dd, dLizyjdd j SBtOLY' OH)HOMNY daid O dzj
Bis dzj 19,@. dz

[ 1] Ydwo O [ . Alf] .1:OdQH duda@sfy. [1.93 6.

[2] Solecka U., Bajda T., Topolska J., Zelekgudz S., Manecki MSpectrochim. Acta A
2018, 190, 96103.

[3] Genth F.A., vom Rath QRroc. Am. PhilosSoc, 1885, 22(120), 36375.
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STATISTICAL ANALYSIS OF GEOCHEMICAL DATA OFCARBONACEOUSROCKS
FROM AREA OF KARA ASTROBLEM

Kovalchuk N. S., Shumilova. G.
IG Komi SC UBRAS, Syktyvkar;e-mail: kovalchuk@geo.komisc.ru

RLOJMsdetsS, tclzfflsits mo OMistetsB dzj 30r ftosdmMratsHdls ddz
CdHictslsj tdzOdz! dzOW fJtcj tcOB Slsls@ tc @3] dgdsynj dsr  Mfste a3z
BseddzdL Oyds, fjte] slsdtsy jddi od g fmizd Pdgls te d tqts enO dic
Hdz" HijlOddL Oydd GdBrndBdul Mt s? Mydudwdsd
fsmMisd B OCsdzsets EdHtels | ted3Odz! detsets otsLHj2Mlsadw
fteso JHjdz OdzOdzdlL BISCtotsS s sdzj dzls dets G 5 MsMmis 0o ¢
fted d3j dzj dednjlsdd ufg in@lssp tsB e OB H s ¢ ff HNEdzHEE Didad ¥ O dgd
Bdesc sd3j tedzts?2 T Ms@is ddglsd§ fdzdz" d3, W OCIsstedzr B3 d dJ 60O
OdzOdzd L O] .

J Zcdzj esHMtsH J to O d A f StctsH On sCtelzy J dzd W s C
mddz2 dzOw G stetej dzv y d shatizOdzIsChEdY $r'Y, HBEEHWE CdBlssteOW
ZCOLro90Ojls dzO ¢ jdzgjIsduyjmélze Mmewr! tlHdzr 7 d toj H
ZOn SHWIsMw o Mddzt des?2 CBtetcj dzWw ydsdadets?2 Mo wiL d d3j
Bd dzj 6 O dzO~ . Cddj dfj dals["d3j *Mls , G j dzj bfudmSigs OMo Ocj d
stec Odzd yd MS d 3y e’ jiMlsH BWIs stcdesec s OdzOdzdL © Mo dH

tcj HEdr € dgOstRUEzTHzNES 93, Sh Be, Scd P b) 9 MmMewirLd M i
CdHEctsIs j e dzOdz! dats 2 HiWwlilsj dz2 detsfls! & . LMilsOdzts 9 dzj dzts,
Fedzj tcsHMtsH jtey O] §SteSHT ~nOtcOCIsjtedL 28 Isfw B s«
fts tslsdatsh jdzds ¢ stecsHOB dMrsHdses Mz MisttOIsO o
) tcjLizdz sOIsj orwodzj 20 6 jtrddizdyi MEoOw Y j
ModHilsjd Mlsoakze h OW 5 ftedodesmd o §stesHT &dh j dzd
9 J oW s dats Mow L Odzgdetsets M  sMisd B OCIsdegs?2 G dHtctsls
BB ddL Oy 2, § Fisjiaml dassedep @ced § o5 s i fo O iz 2
Ni,Cod €€ O LfaOJIs ZO YyOfmlsdydetsj tsB tsceiadtgtximd jd3dChisfpde(d
BdZCf)|OQhJG'IS sCtelzy J dzd W CteOlsj 60O, dzOr sHWh R Mmw

HtctsB dzj dzd HiLddzlsj ctedtetseo OdddivOd de.d Htetsls j tc 3O dz! &
[IIRBY OCIsdzr | CteOIsjter d&O wkBjYJ BILBLEBYW dd €02 &
[.: 100, 1990. 185 fm.

[ 2] stso Odz ykz¢ 1. 8., ZzZkdsd dzso O U . 1., 49 jIstso
fstesH Sty jddw sO0ttmCts?2 Oflstecusthdfjdsdyj M| lyAls difiplsiz
Il jmlsdzd ¢ | stetsdzj Yy MEBets esmizH OteMmlise | dedat2c0=2 3z dzd 9 §
3. #99. 82
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1sOWjHteO StdMmMsOdaseteOW dd, R dsisldjskzjstc sizdtizd; 5
s.krivovichev@spburu
ARA sBdzz MCd2 dzOkzydz 2 skriyodahéem@Ksapn , ¢ Olsd s’

2

THE PRINCIPLE OF MINIMAL INFORMATION FOR CRYSTAL STRUCTURES
Krivovichev S.v1?

! Department of Crystallography, Institute of Earth Sciences, SPbSU, St. Petersburg;
s.krivovichev@spbu.ru
> FRC Kola Science Center of Russian Academy of Sciences, Apatity; s.krivovichev@ksc.ru

Il sftes B { Codtdkdydshlsd EMlstc®shhlsa]@ Gt d M sz
mMos?2 fjtots? MISOHdd tOLoadlsdw tojdalsc j desflstclzC s
Cazommdud MEOWw MlsOls: w [ O2dkMO 1 sdzddec O t { ttddy
vsO0¢ fvwists] fteOQodds I dzddze® (dJdzd ftOoaddzts § Ots
mMizhlgemnj dedzts tOL dzdydz' = Idtfitse Cthi3f sdzj dzlstse o Cto
1 Od3j Is d d3, Yysts 1 ftcOQoaddzts o Wsteddszdzdtetso € j |
Bdzd Yy dzj ¢ts fsteWHCO (yYydmdzO@ twOL dzdyder = Isdftse €&
zOf ted di3J tc, 9 odzdsdfi@Oydess 0dg i ZOWOIsGRsE SHJZOS
tcOL dzd YO Ismw Htcze Bls Hiecc O Ibidz? €5 HOd dzd B
f O Bsdedd cEsottdls t5 Istsd, yYlbts o twOLtejL j dzts§
MstczClsktc® Mlstcj 3dlsmw B IS COC d3tsyudzts M Iy jetis diz,
tcOL destsBtcOL Vv Motsdr MbtokzClskztedzer 7 1 dzj d3j dzlstso . |
Bzj tor Mzsy deslsd CtedmlsOdzdzd yj MSdr fMstezSlkte [ 2
syjddls! ftosmisslslkz Ists?2 ddzd ddks2 C(sd¥decbkzttOydd,
dL fMmtcj HfglL O at]’tsqit(stslztsdsdﬂ’ dda¥ stedsOyd d .

O ZOEdL &sHbEd tdz CtedmlsOdkdd yj MSdr MistkCls
MesjHdde dzd?2 [ 3] , O OS¢ YJ Stcj mnd3j edzr » MilssE o
MsjHddzj dzedv s [4] fsCOL"90jl, yYybt d&Odesdjj {t

s sdzsedd wWodzwe Isfpw dzOdBtsdzy 4 tOMf tetsMmistcOdzj dadz ¢
otsL dzd € detso j dzd W mdztsy dz' = MskzCIskzts. l a3 Misd s
MtezC sEtcOdRRd HEMSOIBYdts tj HE J, sseHO C0O¢ Btsd
slsdetsmdilsmw ¢ ¢ dfQdEfids rfifls te iz € Is Iz t6 dzts

[1] Pauling L. The principles determining the structure of complex ionic crydtasner.

Chem. So¢ 1929, 51, 1010026.

[2] Krivovichev S.V.Topological complexity of crystal structures: quantitative approach.
Acta Crystallogr, 2012, A68393 398.

[3] Krivovichev S.V. The Principle of Maximal Simplicity for Modular Inorganic Crystal
StructuresCrystals 2021, 11, 1472.

[4] Krivovichev S.V. Which nets are the most common? Reticular chemistry and information
entropy.CrystEngComni2024,26, 1245 1251.
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kupchast@yandexru, zhitova es@mail.ru
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CHEMICAL AND STRUCTURAL FEATURES OF ALUNOGENAI»(SOy)sl: 1 70H
FROM KAMCHATKA GEOTHERMAL FIELDS

Kupchinenko A.N!, Zhitova E.S', Sheveleva R.M? Nuzhdaev A.A., Vlasenko N.S.
! Institute of Volcanology and Seismology FEB RAS, Petropavid(ainchatsky
2 St. Petersburg State University, St. Petersburg

O dzz dets G (8@ AIFOH B tOL EZjlsfw o 9
jndesG j dedzse s CdMdzslsdzsets o' h j dzOyd
Md oW Ed@3Otesdzr dzr = dzOL j dgdzr = MdMmisj o3
fMistej yOj Ismw o OMMsydoydd M dB6Eds)
Odkzslstedndlssds d cdffmtsds. Jfjteer j Hiso jHjdts fMls
fsflso EdzC Odzd yj MSdrn ©eMlsOdses c5C. ¢ dzzdsej dz
P-1, a = 7.4194(3),b = 26.9763(9)c= 6. 0549(2) i, U =3)90
916733Y V= 1200.%2€7)2 i[1]. stdmlsOdddyj nsow mL
JLsdzdtetse Odzdz’ 7 4lsj ISE BOH BBREH SAEEZHOLZ &z B j H d dzj dzdz’
9 BHESteBH dz2r d3d Mo w L w (. md d3d yj MS Ows s s tzfiztr O ts 6 @sc
Isj ted3Odz! dzts @ 5§ dzff G@ry Is &3 dz' Bsdzj Sz o tSHT c
Al(SOp)sl 1 508 HH s MtcOo dzj dzed® M dHj Odz! dets?2 W Stedslz dzts?
MsMisOs O Odzkzdztse j d&zO f 5C OL ™ o CFpds Ozfe® dizpn @ B | Ereizbiztizts ¢

Is
)
)
G

fsmMSisd Sk tdz B dOtlzy j d d' WQddsR YQfpnieyd,oyld
onmtYHjddd NJjdzjLO o SOuyuifmbej fJddimd HdMSE
dimmdzj Hs9 Odzed] TCOLOs tlsfmizlMisody dL s@ktstW dr -
ydmdzi o Al 5L ddgidistsistcw dzO@ BtsE Olskzs 3 j dzitclOmald). ftcj |
b dzOdzts e d ydz J toj L zdz sOIst l cuydfmbts2eée HsLrdydj?
i sdzlz yJj dg’ fted B sdzj J tc O dzdzd - MstckzC skzteds A Zls
GJ dr BBMisOdzse ¢ . Rdzls j toj Mdaets, Yl Mmteyj
fr]W

MJBdHJmQ
sBtOL 2z h dn- o Iwibtedg = sy d3y g devon |, toj dzlsc j dzts W «
HdOGdtsmMisdtelzj Ismv O dziOdidiz cizisdg F - tA BOH! dz® dH OFfedz’O2  d3ts o
dzi B" &z HJOGdesMisdteso Odz. | HEBCdEZOH|] BEHEI ftcj Hm
Odzz dzgts ¢ j dzO t6OL dzd ydg' = 3 MR SAIPMOYsEAfY ddd . § 6 s d3q dzj

RfMmdzj Hise Odzd j or ff tsdzdzgj dats LO -TYPB 36¢tcddzlsi®
dmfsdz LsoOdzdj &3 BBBtcEZHB Odedw wlBJULU tA c¢ctrfre
Cslstste’ n o f sdzdgv j Isyw 9 tcORS On ¢ tsfy. -Al9% OH Odzd
119091190094 103752493, Mmttlke jlmise j ddzs

[1] Zhitova E.S., ShevelevaR.M., ZolotarevA.A., NuzhdaevA.A. Crystals 2023, 13,
963.
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csfmkzH Otefmls o j dzdz sD8736dgtwdgnisfyufusqisiglra@spburu
‘md i3 Wd S d2 W OCE ddzjlssitdss, © d@OW iiCtas 2 S 3d d,
GsMmMizH OteMmlise j dzdz" 2 kZdzdo j temdlsg Is

SYNTHESISAND CRYSTAL STRUCTUREOF PhyShsOa1l4
Mikhaylova V.V1, Siidra O.I}, Charkin D.O’

'Depart ment of Crystall ograpietersdur guitSe
Uni vegsts@0 8 ¥361l@st,use.@pombu. ru
Facwolft €hemistry, Department of I norganic

SCMB2BHIH fPdR0Q: 8] husdryj dz  d3j s

| B j 15 Ols P ESEBdsE i i@ b j s o  diis dats & e
418-656. (740)80 (127 ., 7 0f8=7 (170)7 . (§.2 4 L BQ U3 ®B ( 7) |
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APPEARANCE OF INCOMMENSURATEMODULATION IN K-CYMRITE AT HIGH
PRESSURE

Romanenko A.V?, Rashchenko S.\}, Korsakov A.V.%, Sokol A.G!
Sobolev Institute of Geology and Mineralogy of the SibeBeamch of the RAS
romanenko@igm.nsc.ru

Compressibility and structural evolution of-dymrite, hexagonal higpressure
polymorph of KAISOgl. bD with dmisteinbergite topology, has been studied up to 20 GPa
using synchrotron single crystatpdy diffraction. At pressure of ~7 GPa satellite reflections
appeared around main reflections of initially hexagoR&Irimn) phase (see Figure 1). This
phenomenon is associated with incommensurate modulation, simitaattalescribed for
cymrite (BaAbSi,Ogl: D) at ambient conditions [1]. With an increase in pressure from 7.3
GPa to 8.5 GPa, the modulation vector increases significantly frora*0t09.1%*, than
increases to 0.1 up to a pressure of 16.2 GPa andrdases back to 0.25up to 20.2 GPa
(see Figure 1c)After pressure release-¢ymritereverts to initial singlerystalline state with
P6/mmmspace group
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Figure 1. Planeshk0) of the kcymrite inverse lattice at 5.0 and 8.5 GBabj;
evolution ofthe modulation vector with pressu® (
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Figure 1. General projection of the crystal structureCok,Cu,(SeQ)sBr, along thea axis
(left) and imaginary scheme of the transformation of the mono@i@dSeQ into
Cd,Cwy(SeQ)sBr, (right). (1) Incorporation of Br atoms into the cavities in R€EdSeQ
framewok; (2) Replacement of the part ofCchtions in thé-CdSeQ framewok by Cuf*
cations; (3) Lowering of the symmetry to triclinic.
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NEW PHOSPHORS BASED ON BORATH®BI,B,0;, ACTIVATED AND CO-
ACTIVATED WITH REE* ATOMS

Demina S.\*?, Shablinskii A.P>, Bubnova R.S, Povolotsky A.\V* and Filatov S.K.
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2016,42(4), 469 482.
[2] Shablinskii, A.P., Povolotskiy, A.V., Kolesnikov, I.E., Biryukov, Y.P., Bubnova, R.S.,
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THERMAL BEHAVIOR OF Rbp(SOy) AND Rb,Ca(S0Oy)3 SULPHATES
Demina S.\A2, Shablinskii A.P>, Bubnova R.$.and Filatov S.K:
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DEVELOPMENT OF STRUCTURAL AND PHASE ANALYSIS METHODS IN-RAY
POWDER DIFFRACTION
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DEPENDENCE OF THEVALENCE ANGLES OF THE SILICON ATOMS IN
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[1] Sokolova E. et aMineralogical Magazing2017.81. 143 153.
[ 2] (¢ d®dztso O 1 . ¢s.tg d fplCOpg 0o GFY. HHRL69.
[ 3] RrRdz ddg Qf HMfSfd 2n02.4. (o §J yold).
[4] PetS &KV ., etal. Zeitschriftfur Kristallographie 2014. 229 (5). 34%352.
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SYNTHESIS AND RESEARCH OF A FAMILY OF COMPLICATED FOUR
COMPONENT LEAD OXOGALOGENIDES: MP§D4X9 (M = K, Rb, Cs; X = Cl, Br)

Kireev V.EX? Charkin D.0"?, Siidra O.I° and Aksenov S.M.
! FIC Kola ScientificCentre, RAS, Apatity, Russia; kvad2000@yandex.ru.

2 Lomonosov Moscow State University, Moscow, Russia;
% Institute of Earth Sciences, SPbSU, St. Petersburg, Russia;
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] sz Y jjdzdf Otc O3y Ister 1 dzj Bj dzls Otedg" = W yjj & oL tcOMmls
h jdzsydese s B sOdzdzO, 1OS d ko jddyjdd® ©OHJEMO
HdOf CA=t1dad7(1)i df=7.953(1)i H t©=12.434(2) df=8.238(2)j .
stdmisOdzdd yi M¢ Oov  Mis tRbRYSOBIE @ L sl d dzjndzd § s di3ts "
BsdzsCtedMlsOdz! dzse s H W tcOC Is sMyKdsdelOdzBY judeckjr ) .A PIEte @
s jstcOG sdz0dz! dats? | dzg 3] s .O3cRASR ( &W)\Rj2205e(136D.4(1) ;
i % fto.PAnctc.ulstalzC kstsydzj dz0 HB (JISRESIHMBE L dzOy
dmMf sdz' LsoaOdzdjds 1224 ltcOyjdd?2 Fo > 4sig(Fo).

[1] Keller H-L. Z. Anorg. Allg. Chen11982 491, 191198
[2] Fan Z., Bai C., Shi H., Zhang M., Zhang B., Zhang J., Wbdlton Trans., 2021, 50,
14038

rdavd3ad Jieramin: - [ e 111 {8UR
J {MRIRRRR 130N ol [BoUl

sdts o dddd JcUkzetsdduz gOdmcoOw [ . 1.
fT1uv d&i. [ .1. [ sksdsihtss O,yakdhpichatye3pa@gmdl.dotn W OC Iz
Ishvanskay@mail.ru

RC [t ¢biralo@yandexru

MINERAL-LIKE K, Mn-OXOSALTS: CRYSTAL GHEMICAL FEATURES AND
MAGNETIC PROPERTIES

Kiriukhina G.V1? Yakubovich O.\* and Shvanskaya L.V.
! Lomonosov MSU, Faculty of Geologyakubovich.olga320@gmail.com

Ishvanskaya@mail.ru
2 Korzhinskii Institute of Experimental Mineralogy RAGbiralo@yandex.ru

s tod fls O dzdzd Wj S d J stk C skt B dzj & O dzts
KaMnsSiigO24.3dH.0,0HK/V,B (1)  KEMNnsO(OH)[VO,[V:07] (1) [ 1, 2], ¢ sdzkzud
CqHEGE ] o BOd g A bhdse qw 5, bils Odgts o dzj iz e

toj dzlsc j dzsHdW e OC ydosdzdzse s + Sy j tod 3§ dzls O.
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v O¢, ) M ez tskfipllsmMisozt lIs Hoa O Isdf O ¢ dzOMIsj tese
stsf sdzsec d j 2, s dmMOdedzts? o d3d dzj tOdzOr Md dz30dzd Is §
oMmMstcOdo Ot Isfipw o COdZOdzr MJdzdS Obdtsects SOttt OMO,
HiWilCldes®lsd O Odzmd 2 rR 0 s tflstd B g R dzOW M d dzdif Ols 2y
sBtcOL 8o Odz0 Y jisyc o KHicj A as@afj delcdztec H o BAtc ¢ O dzy C
Mdzsy dzr d3 9 OdZOH Olsdz" d3 Oded tsdetsd3, M Wsted3dtetseo Odzed § d3
ffmistslsr Clststetses L OMJ dzj dz" d3Ptels O3 | HOdeg v j " § O
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CO2deslstesf dls dL WERBOtetsdz cHBoadIsOW o lzdzC OdzO u tsdzB
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1 sCOL Odzts, Yylsts LEByoOlrj yjftsycd dL HBOtcOd
dzso ' = ddLy Is impw dimistsydzd S sd3 dzj stcd o d Odz! dz' = BOG &
dzdL S stcOL d3j tedz’ O3 BOGc dzj Isd L dzts d3 d witekzmistc Oy
K3Mn4Si10024,33(H20,OH)3/ V, B dZJ UthSWSdZWB Is UthL dzOC s 9o H
E§f stew HtsYyj ded W off dztsIs! H B OMIBO(CH)[ VO MY, € tle i thh js-Oszdzts o

Ef stew H sy dadats § Odzlsd W j totets i3OG dad Is dzts § Mtsmils W dad |
sjf dzsj et &P, S todots?2 ROGddlsds? othmifteddduyds s
SBdij dzdz’ 7 oL OdBsHj2Mlsad?2 S OLOd], vyt o¢do
Wjtttos®RBOGddlsdz 1 ¢ d&zOfmlkjtese &OMSdwlkzjls dzOBdzs HOJ
Msmistsw dad J .

[1] Yakubovich O., Shvanskaya L., Kikbina G.et al CrystEngComm2022, 24, 6964
6973.

[2] Yakubovich O., Shvanskaya L., Kiriukhina @t al Inorg. Chem. 2023, 62, 14180
14190.

[3] Pekov I., Zubkova N., Yapaskurt ¥t al. CanadMineral., 2020, 58, 155165.
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STRUCTURAL STUDIES & COMPLEXES WITH BIQLIGANDS
Knyazev A.V!, Somov N.\}, Knyazeva S.$, Diaaldin H.M?, Al-Karavi A.M.*

! Lobachevskyniversity, knyazeva@gmail.com
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t dimkzdes € . [ByYs Gly)El 1B16C0)6 ( Y dfiEU(Gly)sl 19,0](ClO4)s ( Is te O dzfy)
()-nos2dzs?2 BdHj dzs @iy, 2 ®wBsMisdC, (¢

(i)-ud " 6§ RSOy 2 & i)z (A hisd S (e
Figure. Structure dDy, (Gly)sl: 7,8](ClO,)s (cis) d [Eu(Gly)sl: 9:8](ClO,)e (trans)

(i) - double bidentate bridgeg £d'd).,

(i) - quadruple chelate bridge £d°dY): + (€2-d*d)s

1l ZOGtsH Otcdzts s d

t OBtSISO o' f sdzdzj dzp d etk tfls f tsAlegd &Y &PEzCd d o Mh
t smMmMd2MEB2 AJHJjOYdd (BOLBOOW YOMSFSWRGBMEH Oftc
20230025).

[1] Knyazev A.V., Alahmad A.K., Somov N.V., Knyazeva S.S., Markin AMurnal of
Chemical Crystallography2021, 51, 491496.

[2] Knyazev A.V., Somov N.V., Shipilova A.S., Gusarova E.V., Knyazeva S.S., Stepanova
0.V., Chuprunov E.VJournal of Molecular Structure2017, 1141, 16469.
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HYDROXYAPATITES MODIFIED WITH IONS OF TRANSITION METALS: CRYSTAL
CHEMISTRY, MAGNETIC AND ANTIBACTERIAL PROPERTIES

Korneev A.V?, FrankKamenetskaya O.V. K u z 6 m}, Semjiena EAS, Malyshev
VV.2and Sidel®dnikova O.P.

! Saint Petersburg State University, Saint Petersburg, Russia, a_v_korneev@list.ru
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BOcdzdlsdz §j d OdesdBOCkjtedOdz dz' j Mots2Msoa O | o1 .
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1 sdzlz y§ dzdzr § f stetsh € d mMmdzj HGste OEHA 3} dzlisai OdiH G to
Ctsdzj B Olsj dEDMztY J YlstesMC s d d, MCOdzd oz M j 2 1 dzj €|
d30Gdzq’lstsd3;lsteq’q’. RMMdzj Hise Odzd j OdzlsdB OC Isj tod Odz!
HdWWEZLdd HdMm¢ Bsck@@hiaao@@&lﬁaphylcﬁ:@cﬂuaureus

IRy Hidd) §diicls@daeEm - Mizh j Miso J dedethpp 24l dz' " O
1 toj Hj dz dzu ¢ We QESAPNS,, | & 5 ) dzts Relgs BRcou s B dzd L
tcOdzy qtclzs Is fr] Mdzj HNE < Znf<dFe s Bdc<Mnis 3 5 H Odzder 3 EZIstsy

Bj stsH A b g zsH®ls o CHisL dhdgafj o h jdzdd tojHjd
QB@HJ&BmOudd f totsd M)A ts HMHISCo, TFeRts talddBL O Y B te Q Ldtfo O(dzd §
WsmW ONitsdn) .( | dHteBIlsj ted3Odz! dz | Emdzsedw Mmddzlsj L O

fsLetdvEls mE“JmBSJMQBIWM&WWMﬁWmB&$@X@W@£db@t
sBA@E Ot Is §f OOBOcdzdIsdz" d3d Mo s2fMise OB, o tslsdzd yd 4
| Ocded IsdzOv etsMftedddydesmis! ¢ ko jddyds Ojlsmv
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somov@physunnru

INHOMOGENEOUS ABSORPTION CORRECTION IN CRYSTALLINE SPHERICAL
SAMPLE X-RAY DIFFRACTION DATA

Kudryashov M. V&, Somov N.
! National Research Lobachevsky State University of Nizhny Novgorowik
m.v.kudryashov@phys.unn,rsomov@phys.unn.ru

RN sdz' Lizj a3 jj Jo otz svwddj IsStsH T EyjlO ftedsh,
qL dzzyj ded™ o tojdelscj desflsicbSlsbtcdzsds OdkzOdzdL j, € OF
Csi WWdydjdls fogdztsh jzgdw fsflstswdzjdz ots ofmjds 5B
By il dqLd3jdvis: MY o twWOL deOYdeda3j ©OMlevifdz] @ BE K P
dzj sH dzStctsH dzse s oantsyHydzdw fteddsd mMder = d HEtSf Jelze b

)| H O dadzts 2 tcOB sls j ftcj HiNlsOo dzj dg tojLkzdz sOIs
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o Yt HY sdtyguadyd ydylsds f scdztsh jddv sfdh’ e 0jilsf
CsstcHddzOls. 1 tjHEsy jd BjlstsH EyjlsO dzj sH dstcsH dz
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WITH COBALT AND NICKEL CATIONS
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B ZOdls Ols O. vdzj Hso Ols j dz' dzts, Meh jmlsekjls dzgj s
Ol jted Odzts o Cslstster j dzj ssdz' ¢t tBd&ZOHOsIs B
tsweol qdzcdBdise Odzedj tesMisO tOMY tsmisteOdzj dedz A

S GO, T 0

82



Ajdzis HOmEzets dMMmdzj Hse Odedw W o dzv dzs g™ L 2y
20 COoBbdHar, orwodzydadj odzdwdzdvW LOSCBGEB LOM N jd
Cax(POy)., O bOYy i ud MEdd d Bddsecdud mMsdy Mot

veo JHT J ta f) Ha(PA+ (x= 0 , 0. 33, 0.5, 0Ca 6 75, 1,
LCo(PQy); (x= 0, 0.33, 0.5, 0. 6 Ta(PQ))B " e s tzk O et
or Ml sl B j Olskztcdy 3 Iso jtoH W OL dzr dilsfipd &ls Jz o ez’ . j
dMmMmdzj Hso Odedw COL Odzd, vyl §-Cai(RO).df O dfjsiidsd A3t
ded C j dzv J zdy OO dddO0 9. 5 hBsdz! / %. 1 ted BBdZjj o
Ni*"d Cdsteddlzsls ftoddjmd j WOoLr tshdj §dadkse
fsLdydodrR MMBzj Hiso Oded W  dzO d3j L j dem d BOdz? dg' 7 TMlse sdz
fsdzzyj dede’ j] BBWEOL Y’ wogdwe sfpw  Bdtdsesdyj Mcd
Odzls B OCIsj tod Odz! dzlz® OC Isd o dztslfpds ©  toc @ tedzge) toe'd Bzd Mh s O
d3d ¢ to s s tc ¢ B.dptl, Salsus E.faecalis P.aeruginosal C.albicans

vOCdd3 BBOLt®R, yYdsmMsodjmisdd j  Odzdsds O¢
Mmitwedd IsejtoH Cq o BiQRDYal€s E5,€0(PQ);, HJ dzO¥ s HOdzdz j W
fjtemtf jSlsdodzr &3 Hd&zW ML HOddY Odidsdddz¥ j € ydtsdedz R

RMMdzj Hso Oded ] o' f sdzdzj dets f tod W d dzOdFBEIOAE)?2  SHH J to
[1] Walsh, W.R., Vizesi, F., Michael, D., Auld, J., Langdown, A., Oliver, R., Yu, Y., Irie, H.,

Bruce, W.b-TCP bone graft substitutes 570 in a bilateral rabbit tibial defect model. //
Biomaterials 2008. 29P. 266 271.
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MATERIAL COMPOSITION OF THE ANCIENT POTTERY
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dbton j Bdzsedyd ME d2 f Od3w Is dzd € s sdBmMtsBtsdz M 5] 3
fmisd s Otcj dz ME sEts fijteihi2¢0, ftcj HiMisOo dzw j [k
setsmdzs? dzts G ts f sy dzj dzd v , s H M3t ¥ dBldztf (gl jetds] O o
JLdtsets 9 jCO. stsdzdzj S ydvw dresABsdzse EQy &Sdn
OdS¢d B 2O dLEZYyj 20 d&Bj stsHisdy §stesh Ctsas?2 6]
eslssd@cctcOWdd d fotesd3ilstedd. 10 §fimjioz ddd
Gtej B J dzgyOlb ®O dz@zth ¥ j tizfp ¢ dzdilgleQwp.Is. | W Sslz. . VIH B
flsdf d ydzOw etegjspyjdiyPisdzd 2 dzj sdzdls (f jteo OV {f tsdztse
SidfsL Hdzw v G iclf BY wzagBE Oz sdzdIls (ols. fitpazada! WV Isr -
LHded 2 dzj sdzf tgO(.Cszdjly BVMi Milsy@s PB R O 58 tddsfdfl
dzdzj G 5 3] Is OidkdzQs ' (ff. sdajtsy dk.141) . { JLEd IsOIs™ [ Ad
sdfse MtsHjtey O CoOtty (ftoj sBEZOHO] Is) , or mMsC d?2
tcOL dftsasisdatsh j dzd v =, O OCYJ dzmibkpdists O DVisEy disdsdids
G dzd dz’ sl tsffldsts o s ts MBMisOo O. [ ddzd cOdz! dz" 2 s
ZCOLTM90jIs dzO HtsBOos dzjdzdy §¢ Gdzddzj H©@tEB208H dzdetsG s
(I stesdzd stcdv) . Cyt@Miy s Bottgf OV 3 MsHjtey dls Bse s
CltoOBRBKBD %)Y 287 ttce Oded ¢ 52 d CeoO0Ottyjordd §JjMmMcds
Otcyjotsets ffjmes O, BjL StteOdd¢d, f§stedmlstsmls:
sd3 dL MtshMkzHtse CjtcOdzd0e%h) SHHEOMEIS I sic 6 Is s @ tz»
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NEW MICROPOROUS URANIUM COMPOUNDS
Nazarchuk E.\}, Tagirova Y.G:, Siidra O.I' d Charkin D.O?
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Leyjdedj ftesyj MimMtse tBtOLBOddY d fftjtsBteOL
d dzj dzd 2 FtcOdzO o L 5dzO~A ¢ dMmdzj dad W tcOdzts o
s jdzj L O tslstcOBSlIsOoN jets WHjtodetsets Iststf dzdoe O
ddzdi . ) sded dz®@dafdic W &g P ftc Fde@, IstcOdzkztc Odztso
sflsozs hdr dd3 kwyjdz rn o&jlsOdzdzses BOL dtolzj st
LEjd &7 d&d WOL. zjfMmisdeoOdzy dzlsdzr 2 EteOdz o
lsmisozjls o odHj T dzdedajd2fdid ¢ dssC Sts 3 dzgiz B o O dz
Otstcd Odz! dets?2 f dzsmCtsmisd yJlsr to! dgw , fwis! d
Lslstesf dd Hdzdd fmMewL j2 §odzdt HisT FtcOded dzO 1 te
csds ddzd i tsdzdt HieOd3Rd HEwkzedr COldtdase s
Csflsd ©BEOLEY hdtesCd?2 MfjShkte Mesdhsr s Is
dzed 20 dzOdBtsdz hddz bfttdtedy MSdd tOL datstsB fe
B dzj STOLOEI= S, Cr, Si, Ge Se Mo) SjlstcOL Hicts O . 1} tsdzd c
j stcO1 Hisdyj MSdr Oded sdatso O OCY] cjiOm)ilsted yj
B tc O d3d tcOdztso ' n ftsdzd !t Hicts® sBJ My jydoe O ls
jIsjtesf sdzdt Hied Yy MSdr COLECOMtse o MlstckzClskzteOn
digsi@d@®ydd SOt OMmMde » MsjHddzj dz2d?2 detOjls diBjlsts
Hd dzj ded 2, fsdzj Hs9 Ols j dz' dgs Cted MisOdzdzd L z¥ A d 7 f

s)dzlsaJ sBtcOL 5o Odzdz" | WoLT Yyofilsts dz0O f) dz,

fMiseo j dedzd ¢ so, 1LY O sfladipfvzjftas d IsdaSlzyd dedf d ¥ O
ClzteOrn Mtsj Hddzj dzd 2 EktcOdzd dzO.

cOdRC On dOMstswh jets HBCEZOHO BEHJjI fto]
sf sted Mis™ A nlcsd3OIsts e, mMzdz? W Olstse , i3ts dzd B
JHJdO Cttte] dv ydiizzdj sl , e is@ HGdgd i3 s d
sOdzdzd yj MS¢dr MbstckzCIskzts.
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1 sdzd 2t OdzOIsT OB dzed™w detcOr Is o Oy dzzs tetsdzr o

gduyud M¢d2 MmMsmisOe, dzd MbtckzClskztcO® IOSdr Mt
sd@vY Ists, Yls ts H Odzdz" J Mty Hd dzj ded W ZHOjIsMm
StedMmlsOdzdzd yd M¢ dr  tseAsOBdsjoM ¢ dic-O L dgjqldstsfHj 5 oW A Qté
h jMmise MH] ZOdzs oL By dgr &3  sdzzyj dzd J Mistelz € [k
Bsdzdw, Yt d tBEzmdztddds sg@3g ydelld .ddsjtejm ¢

] H O dzdzts 2 tcOB SIS sBtOL Y- B'" dzd MddzlsjL dqtetse
fMiso stc® OBBJOC QG ME i®a jzf (EARE; G ENHezs " ¢ dgff fpds L
ey BjhdoOdd ftodu Isg BEjuPRERE] 280 d 166 Hdaj 2.

fndzj Hs9 Odzd ddoB gl MY de d diBj sSHSe 9 ¢ dzs 4O
dZ»lSG’JdZ’[SSfr]QIZ“ HdWtOS yds , ftosfme j ydo O h Iz 1z
J BB dzlsdz" 2 OdgOdzdL, ddeWtcOCtcOfmdzze MY j SlstesME 1 ¢
tOMmMmjwddvw, OMYsjOXls tg s EXAFH .

17 dzts tsB dzOtelz ) jlsdatd fuddsts f§dstisdfy) toj OCydd L Ose dMmw
UO3/NHg, sO¢ d ls eotjd3jdzd MmMddzlsjL O. 17 dz EMmlsOd
BsdetsW OL dzr = GalicNH 580 d 3B N4 3.8. 1 mj sBtOL Yr tsB
Masdmiss? MttzCkiztes?, | GGOWES dd GEER ) HNE ko d Eisls s
B3y Mazsjor j dBsdzjSkd osHT yOMmisd yds. L O M
fstetsh Csots? tojdascjdgsomMSs?2 HAWwOSydd B dzd d My
fted {Issd3 B &zO  sdzzyj d&z0 HBY sdzdzd s j dz' dzOv Cted Mis ©

o=y oo=g

OB jLEd 5O’ klstyds ded¥ MlstekSkter f sdzdk

3UOs. N3 5,8 | 2UGs NH 3.8
ltesmistcOdzmis o § Pnnn 121212,
a, i 12.229(1) 12.175(1)
b, 15.012(1) 14.421(1)
c, i 7.1327(8) 7.0691(7)
Rp 0.0280 0.0441
Rwp 0.0366 0.0498

t OBBISO o' fsdzdzj 20O fted WJdkzOdzMtse 52 G tSHHJ oY §
fpuy s ¢tc OEA0O138

[1] Leinders G., Acevedo B., Jutier F., Colak G., Verwerft Ma¥g. Chem2023. 62. 9807
9817.
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Adzd Stedlsts SHEB d j  dssMaDs[HIO)s ' d3tidstds O Ols ¢ ) d dzls
9 Ho 2 dz ¢ LNQdiMeQ.dO s BT 5 Ods OdgsdHsd5. Slsd dBOIs,
KOSy BCMdBsddeHOlST , dLojflsd' B®&ZOCHHOBY d¥ dic
GESH' dmmdzd His Isiw € OC-d thagle" O dede” j+ df § flifisiidgez |
1JHOoddj bittildudimeédd d +SCMmYfjted 3 dlsOd d J§

fszdBsteY L s d feseasHwhdj Mots2Mmses® 6§ Mddksdd
tcjHOBSL Jd&3j dz' dese s (11 C) CObdtsdzO, O OCYj € tOlL
Yyomlsdesmisded j LOWBEFdge" = 16, LOCdRr COC dOdsOdz d d
¢ ftswodzj ded & 9 1lkdms MjHddz dzdv s WOLBOBGEE ]
bojddujddjdB ftsetsHdkshisd [ 3]. I HOdzdzts?  to
sCfd ii3sdzd B HOIs T MOkOted v, gzj cafdors p O dzlss dipts € thd i sz d
fsdzd Cted MlsOdzdzd yj MSdr ®BLOL ytse f) yJjdzr ¥ dL kzyd dad
B rOdzdyj Medj d ftoesotsHwh dj Mots2Mlsa® IsOSdr d&OIs
#t5d HJdzd M0, Sem MYy ted d3d Mde" § d HY dJtetse Odzde” § MM
Iso jteHSW OL dzgr d3 MmMdadzlsj L sd3 dzO 9oL HEFGOMY dzO» diats 2
Cted MisOdzdzd L Oyd j 2 ) o dH Bsdzts € tod fls O dzdzts o . o
ftosOdzOdzd L d tots 9 Odz' B ssHOB] toj dzlsc j deso M tse s WO
1 dzj € Is tots dadats 2 BICtesMC s d tf, Oz tlzdzts B = O dzq tp i3 & tis
HgWW jtoj dzydOdz! dets?2 MCOdedtelze h j2 COdzsted dzj stedd (1
Mats?2 d o dzOy dets?2 MtejHOR. wlstekzCbiztO® f tsdzlzyj dadz |
dimimdzj Hso Odz® ) f sdlissh + 8 tojdalse j desfplstczS sktcdased s O
9 dditsH § e dddiC ted Mls O dzdzd ud M ¢ dRLOESNMOQ) ' Ml
we(x= 0.03, 0. 05, SMBMoD¢,- PbDo 1 B Jo ts & Gets Bp®RE MdO4 -d3J

PhOd L 5hlste b C Is b 6hy o jf et t dclg. ) dzts Bk s dzts © ebp@adzts Bz i
Ll Odzss o dzj dzts  dzd dzj 2edESQL YS® i h e Ld@(dpdz’ & MsMisOo 5o
HJOf OLB@) AS, GftejHjdjd StiW¥W¥dydjds' Isjedd
[istHBE IsjiehsccOoddjlsedd kMlsOdzso dzf #2660 AalsBb o
MsHjtey O dj ¢MddasddeH0Ols kisdtfad deyg @. j i) tdse sH d d
HEf Jietse Odzdz’ 7 Mo d @R o § i AHG D ISTMY g0  f StEY H 1S
Mt Qo dzj dzds M B j MY ted d3j dz Uy dig Bifat®d Liyasids 90 OH tAfpls ¢ O j

1l ZOGtsH Otcdes s ( : &ZOMmlstswh O OB SISO 9-12f tsdzdzj dz
00221.

[1] Brixner LH., Sleight A.\W., Licis M.SJ. Solid State Chenil972,5, 186:190.

[2] Morkhova Y.A., Orlova E.I., Kabanov A.A. et &olid State lonigs2023, 400, 116337.
[3] Voronkova V., Orlova E., Kazakov S. et Bur. J. Inorg. Chem, 2016, 2016, 1022029.
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HIGH TEMPERATURE STUDIES OF THERMAL EXPANSION OF NATURAL
WOLFRAMITE

Petrova S.A. Pikulin K.V., and Gulyaeva R.I.

Institute of Metallurgy of the Ural Branch of the Russian Academy of Sciences,
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[ ddzj tOdz o tsEBMGWAE]YSej HiNlsOo dzw jIs M2 Iso jt
JLEs®RsteW df 7 ftsj Hd EgWR)2 d¥ jceepMaf@)Os (1] . w9 j Hj dz
sjtedsduj MStsd3 twWOMh diej dedd fodesHdsets o td? WicOd
U6 dzqmpits, wWOMMyYdlsOdedz §j L dzOyj dedv suvt HdW CteC
Bs dzs € dzd dzdets 2 M d dz6 sded d M B#sTs o jilsliplss i YsléFe\BQ Gzdzg B oz
MNWO; A jdzt ¥ tOBBlsT WwWoddtsip: dLbEyjddj Isjteddy
sSBOL Yytso o tsdz W tc Odzdpld ® datf Hatizs R dzdfizdzaet ¥ dq Oly d 2 .

Jr S sls) &3 j tOkztedzr j] dMMmdzj Hise Odedw  Isj tedsd Wd
B lssHisd fotsh (o2 tjdiscj desomMis?2 HIWBLOSYJ(
s dzOh j dzdets s o MsSCslsj B j tObZtodzs? SO tets2 HTK20
o ddzls jitdso O2A Ads. IRA@L] Misdes Mtk ClskEtt® o tsdz Wt Odid
I f) dzts & g% Bzts € dzd dzcdzOv ) ff to ts ) SRR/I@ dzfijlsted) daftas® " hejtedzdf df 512 C
dzOB dz8 H O] Is fiyw Odzd L Slstetsff dzts j ) Ols d j flstezClskzter
BsHAY S Oydd (4§ tctsmisRE)Riziis o j dzdzOw ctolzf §f O

Section? Section3

c
Sectiont
; o &y
3 33
: a
l951 1 o 33
"---,,"
&,

t dMkdetf € BwQj & dzO o fgg U JHisfs dz' W o @2is)flstel O+A

Shape of thermal expansion coefficikents wit

4

t OBBISO or" fsdzdgj dz0@ 5 | sikzH Otefilse j dades i3z L OH Odac
sBtstczHtso OdegdWw yYj dzlstcO Csdzdijf Rlsdo detsets ff tsdz' L ts9 Oded W

[1] Ivanov L.1., Petrov P.PZap. Ross. Mineral. Obsh¢l2017,146(3) 35 45.
[2] Li H., Zhou S., Zhang Sl. Solid State Cher@007, 180, 58%95.
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lRdzlisdlskls dzOES 5 1j Bdzj, € OWjlsjc®s Etmd k@
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‘Razmisdlsizls Adddd Mddzd S Olstse dd3j dzd | tej B¢
MU MSd2 WOSkd sjls, SCOWjHEGO dzj Stec Odzd
EsMizHOtMmise j dzdz’ 2 kdzdo jtefdlsyls

SYNTHESIS AND CRYSTA. STRUCTURES OFf-Ala)Cu(SQ)(H,0); AND
(b-Ala)Cu(SeQ)(H-0),

Pozgalova Yu.$?, Siidra O.1%, Grishaev V.YU, Charkin D.O?
'Departmenbf Crystallography, Institute of Earth Sciences, SBietersburg State
University; st087031@student.spbu.ru
? Institute of Silicate Chemistry
3 Facultyof Chemistry, Department of Inorganic Chemistry, Moscow State University

sddzlsj L Jtetso Oder BdIssHBBR dJqLlsjteddyud MEtsets dMmt
®BjHd M BjOAYCSHGHHED:AS td MisOdzddL 24 sy o Isted < dzd
P-1,a = 6.2479(2),b = 12.0019(4)c = 14 . 0 3 W4 735690(3)ib,= 81.582(3),0 =
75.95¥%E3)97,5. § RY 6 D.024. B-Ala)Cu(SeQ)(H:0), S tod fls O dzdzd L &z j Is
tesd3B d yj M¢< ts 2Pnd®ydadzd I82&4&(2 b = 7.310(2)c= 9. 2 59 WBJ.58(]),
i 3 R1=0.042y dzw detseor 7 MijHdds ded2 tslsfdvlsr  OBOdzs e
Crul csOdzOdzdL dtetso Odz" droejMmlsde § MbstekzCIskzte” Mz d
Bj s Odzdzts o M BJIsO OdzOdzc[dzlsd3

tdmizdes¢ 1. AJ ¢ EARCUSO)( MBIz Iszte ]
Figure 1. Chain in the structure @Ala)Cu(SQ)(H20)s.

t OBSlsO of ff sdzdzj dzO dzO tsBtStczHtse Odedd toj Mz tcfydz
cldStwesmMEsfdd d BICtesOdzOdzdL Oe dd §Mmizgzls & 9 etz o € to
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THERMAL BEHAVIOUR OF IRON-CONTAINING MINERAL PIGMENTS
RyanskayaA.D., KiselevaD.V. andShagalo\E.S.

IGG UB RAS; tosenka2008@gmail.com

[ Hdzd dgde zO 9 tetcE B dpj dz u jfdidvic s HHdf crd3j &zIOtEs: | sdztse d d
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ftcdtcsHdzsd3 BjLOoBHMMSE cdimj, fHftwdeotsuHwhdas € dzOBd
or MsCdr Isj @B JtcOskztcOR .

1l ZOGtsH Otcdzts s d

t OBSISO o' §f sdzdzgy dzO o tcORE On IsJ d3r | ML OH Od
$12402080@z05 B StEBHSLQPEEP ZOZdIsdce (R4 ULl (¢

[1] RevueltaM. B. Gypsum Products. Construction Materials Part of the Springer
Textbooks in Earth Sciencé&sgography and Environment book sef8§EGE), 2021, 195
215.

T ORISR II
O o § N2
5

Jolo¥e N el o e i

TSy 200

I 00 0a
g ROS3

[ 2] ROOMzso © | .1 ., sOMOkte 1. JcBIBEMO T C
OdzOdzdL Bddzj tOdzsl/ df e teelr FHBdSHLI974. 399 M.

96


https://link.springer.com/chapter/10.1007/978-3-030-65207-4_8#auth-Manuel-Bustillo_Revuelta

trrvd4r1JdevtvsrwdNEndl o1 rRC mmlwﬁﬁl

B
guvfusvut 3 v ifrtdeoadm [ oduvrtR J

s

{
ANOL dzd sH @[ dfso @ oBj defjo 1. ¢.

YYjdweddhmtd?2 ¢tikzh ot ifhslidhaaz@nailmddo j thdlsjls

X-RAY DIFFRACTION STUDES OF CHANGES IN THE FINE STRUCTURE OF
CARBON MATERIALS

FazlitdinovaA.G!, Tyumentsev V.A.
'Chelyabinsk State University; fazlitdinovaag@mail.ru
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ntesh s ctdfwsf &z bR d 7 RO ted OdzO
r) ) ftesyy MMy IsjtodstsB teOB t515-2 4 0 09A u d dBlDjCtoyaj
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[1] Voronkova V.I., Leonidov I.A., Kharitonova E.P., et alournal of Alloys and
Compounds2014, 615, 395400.

[2] Antipin A.M., Sorokina N.I., Alekseeva O.A. et dcta CrystallographicaB, 2015, 71.
1861 193.
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[1] ChukanowW.V., VigasinaM.F., RastsvetaevR.K., AksenovS.M., Mikhailova J.A.,
Pekovl.V. J. RamanSpectrosc2022. 53P. 1188 1203.

[2] ChukanowW.V ., RastsvetaevR.K., ZubkovaN.V., VigasinaM.F., Pekovl.V., Zolotarev
A.A., Mikhailova J.A., AksenovS.M. // J. RamanSpectrosc2024, P. 1i17.
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CRYSTAL CHEMISTRY OF A SYNTHETIC ANALOGUE OF ELASMOCHLOITE
Shvanskaya L.V}, Bushneva T.B.and Ivanova A.G>

1 M.V. Lomonosov Moscow State University; Ishvanskaya@mail.ru
2 FSRC Crystallography and Photonics RAS
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f zOMmlis d dgts@as'< s d ) lp Grgrapts ¢ddn@s ) Is Mlas@uBIOA(SOy)s. [ 4 IstsH OB
fstetsh Ctso 52 o dzlse j desctcOW d d Bsdzts € tod fls Odz! dats
EMmlsOdetse dzj dets, yYlsts o §tsdzkzyj ddatsdt tsBttOL Yy fHtodhizl
fts yYojlbk d BsteW sdzse d d Cted Mls Odzdzts o dzts s ls dzc
nOteOCIsjtedMmMisd) OBOPS s pOd O j(sw  OwOdj IstcOdRd | dz
10.2068(2)b =9.9885(2)c= 20. 9214(4) V= R0BLTB Y45 ( K,
Bjlsted C O H dzw d3d dzj tc © dzO 1 ZOM sk dztsd Is Wz d3
CtedMsOdzdzd L z¥ h j ¢ sfyw ) f 8281 [s b P dzf BaQjL dRifztsR H © AdA
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10.0083(4), b = 21.1025(8),c = 10.2376(3) i, Vb 21620390. 679
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[ Ng]l] ftsdzd! Hicts9 . [ dHE mdztsw dzd cOMf sdzOG O Ismw
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[1] Pekov L.V., Britvin S.N., Agakharov A.A., Vigasina M.F., Sidorov EEur. J.
Mineral., 2019, 31, 1025.032.
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[ Mdzts o dats 2 f totsB dzj d3ts 2 toj dzlsc j dztsW OL ts0 t52 dHJ dzls
MsMis0Oo ©®© tkH d ftsHEZSIses dL ftojtejteOBSISSCd Wo dz
sBteOL yo d L Is O dzts dzO d3d gL BOL f ctsW d dz'-1da® n HO
djfisj ndsdjlstedd d MstekzClktdr 7 HiWjClkto d&ddzj
L IsOdzsdzdz" = W OL . 14 Mislsd nts H fgaigle AW Rzs @ d3d H j dzlsd W d & ©
slsBtste dL MfdmSse My §f ey tsQ dizn detsizls & ez L ©OF 2 dAsQ s O €
dimisddedzr = ¥ OL dL MfdmMitse MsOdaso dlsmw Mmdzdh ¢ 53
rdzv tejh jdedw 1 Ists?2 ftoetsBdzj 3" dz®dgtf? tc © dzi® @ s {f ks Gz
d de¥ ste BOY e dgdetts o OV MdMmisj BO tAad [1]. RIuw tAd d3t
| CDD ddzd MmetBtsHdzze BOLE COD.

Rl tAd BMdcoOdkOd dO wiL ' Cj fsdmEser a L OY
KOl j BOBdU) M52 Isjtstedd dmudmdz deg v ME G 62y § Bls thes
fsdMSsoky flscteOBBEz AR, CsktteOw Mmoo dv
BOdzed f Zdzv yd2 g hi s 2O S dzOr fj HIWteOCIssc te Odzd:
My jClteOd dz7 7 d RddduimMSdrn Cttdlsjtedjo GlBBcO
[ issH @a@Mlajrtc sMdetseo Odz dzO Issd3, ybts s LOfteshiz
s MydMEBRSY @ | dZsse &y jlk s OHOL! ktd St St
MsesdiesoSd MfdMSO Gt ©etBh jddetsdBz M jSlstcOd
HAWtcOSC ssctc ORIt tdz@ dzs @M ifts dzAgjQgjols ffw fosL dyd2 o
odLEZOd ds dHjdsd¥dydtekzjlsmw [ 1]. [ ilssH ddzts@
Hsfplstse jtodesMmis! AR d B iMfjydeOjls ke jtej dadetsfls!
B' dzO ftesflkz" jdO o ftetsyd mid dHJ dzg ¥ g By d d .
5B &zOtelky j dedzr 7 WOL dMitsd LbkskMw HdY OsltsdkOldy

BjssHE Stwbkditse'n ydhmjd [2]. filksH sBimfiy
seOHdydsdedz 2, Is.S. HEOMhisOBde j St WWdudy dlsr
fqSCtce WOL, ! KOddslwadr ¢j M jSlkter, dORBHWH ) MY 1t

COdZHJHOItss (S dzZOMIsjte®), B©B" Yydes dadijsls d Btsdzj j
R L H Odzdz’ n st Ad o ydmdzv j Isfmw Ctsdzd yd Milse j dzdz” 2
fsLotsdve 2 fsesHdl! CtREgs@ §6yHolems kg ] o
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[ 1] CcSddtsea R. & . , e dded dz 1 rdzte,dz. | OEEd&@ Isfgcy .
2011, 52(2), 310825.

[2] Yakimov I.S., Dubinin P.S., Piksina I.Bworg. Materials 2011, 47(15), 1681.686.
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JEWELRY GARNET OF THE KITEL DEPOSIT (KARELIA):
COMPOSITION AND SPECTROSCOPIC PROPERTIES

Lyutoev V.P.}, Makeyev A.B?, Terekhov E.N3

1iG FRCKomi SC UB RAS, Syktyvkar, Russia; viutoev@geo.komisc.ru
’IGEM RAS, Moscow, Russia; abmakeev@igem.ru
3GIN RAS, Moscow, Russia; tereh@ilran.ru

There are many different rocks with garnet in the eastern part of the Baltic Shield, but
only one deposit ofewelry garnet is known the Kitel deposit, located in the Northern
Ladoga region. The garnets of this deposit have brightrietson color, the size of the
jewelry part does not exceed 1 cm. We have studied the chemical composition, impurity
elements, mner al i nclusions, spectroscopic prop
spectroscopy) of garnet jewelry crystals [The data obtained can be used in work on the
identification of the place of origin of archaeological finds, but it may help to explain th
reasons for the appearance of garnet jewelry differences. The garnet crystals have-a pyrope
almandine composition (AlpgsoPirs14Sps.4Grss2) with a weakly pronounced zonal
composition: towards the edges of the grains, the content of Ca and Mn ded¢osesds the
edges of the grains, and the content of Fe and Mg increases. This zonality is characteristic of
the processes of progressive metamorphism of the rocks in which garnets were formed.

Optical absorption spectra of garnet plates in the viségi®n of light indicate that E&
ions in dodecahedral positions, to a lesser extent dodecahediziMhoctahedral Béions,
are responsible for the bright redmson color of pyrop@almandine from the Kitel deposit.
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Optical absorption of the Kitglarnet (d = 0.41 mmY.he inset shows the range of 3380
nm after removing the backgrourdig(f) andd-d(a) are bands of forbidden and spatlowed
electronicd-d transitions of ions F& Mn*, Fe*,

Thus, a "portrait" of the typomorphic featurestbé jewelry garnet from the deposit
was obtained. This portrait will help to recognize historical finds of faceted or cabochonized
almandine in jewelry and church utensils not only in Russia, but also in Europe, to which this
jewelry material was exportddr the whole XVII century.

The research was carried out within the framework of the research topics of the state
task of IG FRC Komi SC UB RAS, IGEM RAS and GIN RAS.
[1] Lyutoev V.P., Makeyev A.B., Terekhov E.N. Lithosphere (Russia), 2023, 23(2Re&RL7
https://doi.org/10.24930/1683004202323-2-247-269.

104



DEFECTS IN CQ-DIAMONDS: EPR, CATH@OLUMINESCENCE AND ABSORPTION
SPECTROSCOPY

Vyatkin S.V.%, Shiryaev A.A2, Hainschwang T°
! Moscow State University, Geology Dept; vyt_box@mail.ru

2 Frumkin Institute of Physical chemistry and electrochemistry RAShiryaev@mail.ru
3 GGTL Laboratories, Gnetsch, Liechtenshtein

Infra-red (IR) spectraf some natural diamond single crystals show strong features
due to CQ absorption [1,2]. Detailed studies using Infel microscopy [3] and
Transmission Electron micHoamomylspPp4djconeaienl
nanosized precipitates of GO phase (CQ ice), most likely formed during exsolution of
oxygen impurity from diamond lattice. Spectroscopic properties of such diamonds are still
insufficiently understood and, in particular, possibility of spectroscopic detection of oxygen
lattice impurity remain®lusive. We present results of investigation of a collection of-CO
diamonds using several spectroscopic methods: Electron paramagnetic resonance (EPR),
cathodoluminescence, 1Rs absorption.

EPR spectroscopy shows that all studied samples contain pareticadefects,
presumably comprising oxygen and nitrogen atoms: OKN{C-O-C) and N3 (EN-O-C)

(EPR notation) [5,6]. In contrast to common natural diamonds, in the studied crystals these
defects are more abundant than single substitutional nitrogen® {thiefect): concentration

of the Orelated defects reach43at. ppm, whereas P1 is present at level of 0.1 ppm and less.
The OK1 and N3 defects are also present in a@&mnond showing lonsdaleite feature in IR
spectra. Broad correlation of concenwatiof the OK1 and N3 paramagnetic defects with
oxygen concentration measured in the same samples using Secondary lesgeatiasmetry

[7] give additional support to models of these centers involving oxygen. Presumably, the main
fraction of oxygen in diawnd lattice is nofparamagnetic and only coupling with N makes it
detectable using EPR.

Some studied diamonds show broad absorption band at ~490 nm, possibly related to
structural oxygen. However, the correlation of its strength with the EPR signal is weak

A natural nanocrystalline diamonds of impact origin-¢atled yakutite) shows very
strong CQ IR absorption and its oAghonon region is characterized by presence of
lonsdaleiterelated features. This sample is characterized by weak purple
cathodoluminscence and a peculiar EPR line, likely comprising two components related to
point defects and dislocations.

[1] Chinn 1., A Study of Unusual Diamonds from the George Creek K1 Kimberlite Dyke,
PhD Thesis, University of Cape Town, 1995 .

[2] Hainschwang Tet al.,Diam. Relat. Mater2008, 17(3), 340351.

[3] Barannik E.P., Shiryaev A.A., Hainschwang Diam. Relat. Mater2021, 113 108280.

[4] Shiryaev A.A. et al.Carbon Trend2023, 11, 100270.

[5] Newton M.E., Baker J.MJ. Phys.: Condens. Matted989 1, 1054910561.

[6] Van Wyk J.A. et alJ. Phys.: Condens. Mattel992, 4, 2652662.

[7] Shiryaev A.A. et al.J. Phys.: Condens. Matte010, 22, 04586045806
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Fig. Trajectories of electron distribution along the depth at the monapitastonite
boundary (blué electrons scattered in the mineral; rel8SE) (a); distribution of Xray Pb
MU -2 -Benerated and emitted from monazite; U=15 keV) (b); model intgmsifife of Pb
MU and Si KU | i nes -wollastdnite éc); & map of tha disiyribution of ahz i t e
MU in monazite grains from the | eucogranite
diagram Th@ vs. PbO (e).
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[1] Joy D.C. Monte Carlo Modeling for Electron Microscopy and Microanalysis / New York:

Oxford University Press, 1995. 216 p.

[2] Tomascak, P.B., Krogstad.J., Walker, R.J., 1996.-Bb Monazite Geochronology of
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Appalachians..JGeol 104 (2), 185195.
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ANHYDROUS IRON AND SODIUM PHOSPHATES IN NATIVE IRONBEARING
VOLCANIC ROCKS OF DISKO ILAND, GREENLAND

Vereshchagin 0.8.KhmelnitskayaM.0.%, Vlasenko N.S,
Pankin D.V?, Bocharov V.Nt, Gorelova L.A!, Britvin S.N?

! Saint Petersburg State University, University EmbankmehtSt. Petersburg 199034,
Russia; o.vereshchagin@spbu.ru
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TOWARDS A DESCRIPTI® OF PHASE TRANSITI®IS IN TRICLINIC MOLECULAR
CRYSTALS

Drozhilkin P.D., Somov N.V., Chuprunov E.V.
Lobachevsky State Universitgddrozhilkin@yandex.ru
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Fig 1. M® s s b Y £d,E5 BB DYh o)sAesn, aod its decomposition into
sextets4V (a) (spectrometer SM201, scintillation resonance detector BDGRS$umber of
accumulation channels 4096); calculated distribution funetpobability density function
P(H) in the spectrum with decomposition iantributions corresponding to sextelg (b);
fragments of Raman spectrumfofisFe;0:2 (f J= Er, Dy, Gd, Eu, Y) (35) and
(Y0.2Gth 2Er0 2E W 2DY0.2)sF 6012 (6) (9). u=3008s .

[1] Kostishin V. G. et alSolid State Phys2020, 62, 1154164.
[ 2] DNbr olwEar. CeramSad, 2021], 41(6), 3848849.
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THE EFFECT OF CONTACT METAMORPHISM ON THE ELECTROPHYSICAL
PROPERTIES OBHUNGITE ROCKS

Moshnikov I.A., Kovalevski V.V.
IG KarRC RAS; igorm@krc.karelia.ru
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B sOBsteW L s Odzdese s kZedzj tesHdMlssets o jh jMmlso O
Mos2Misa ® BM dzd tslstsB tcOdz§ dis tdafc digiBiddHLOY G- iR Ofits HAjLte YLC
stclzL dw dizd O tOL dzr n Ztetse dgv n S H dzts 2 mMCoOY(d
Mz Hso Odzdj lssBOdzdzr = 2z} Y BCOL Ok, 7yl dzOH
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ALKALI METAL THIOINDATES: PT -DEPENDENTS RAMAN SPECTROSCOPY,
QUANTUM CHEMICAL CALCULATIONS

Pankrushina E.A, Chareev D.X, Roginskii E.M?, Pechurin M.S.and Votyakov S.L.

! zavaritsky Institute of Geology and Geochemistry, UB of RAS, pankrushina@igg.uran.ru
2 Institute of Experimental Mineralogy RAS, Chernogolovka
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t OLodIsdJ Cdzyd T ydd W tsdzts dzdzts ? gdzy 4 dzgj e d o
engineering) d JiJ f SHABSHSH (Bﬁdfn dzd J4 W s dzts
IsJ B J €tOlIskzter, HOodzjdzdW d Htkzedn OCIststdsp ), WwWo
B4 -~ Odzd L Bs O sj f dzcose s tcOMmMN q’teszch s §f dztsff tots o
BOjtcdOdztss.  ORROdzso MC OW M J S esMEsf dw ftej HEBT
Odzc Otedzgtsdzd L o3y, ubts d dzgj i czetsy tOMMJwdedd dzd 21s
tcOLtejh jdiigy ddisfrplsBL dL zyd dadw d3d ¢ tets dBdzIneS; HYBotalEs. Y ts 9
9rL"90jls dqdzsjteim © ~"ddBBdd ke jtHsEe Isj d&zO, sHd
B IsOdzdzsSp (MM p dzs ydets?2 &3 sOdzdz) 6 OSIsdud MSd dzils
KJdz tci®B OB O ©OLodlsdw dzOff tcOo dzj dedWw d dzy J dzj to
fddelsd Isd Ud §8F RBIESeK CsinSs d L ZydIs foswodzjdd™  HJ da
Isj td3sH d dzOdzd yd MSE dr Mo ERffiylLols teas M€ Bdi @ dits a ik e O d3¢ O d3
B3t H J dzd . ] HOdzdzts2 tcOB SISy ftci HMNIsOo dzj dzr fJjtcor
sitsteisdui MEsets dMmMmdzj KitgS, QRUsgS, CaiadBs fCiste dHNAsEZHR dnP -
LOoadMmMd BBds?2 tOdi3Odztse MCDER iy fOIMSMisEdstisttphy if o dajtsdffldds ts dzdz" -
Wisdtsdzdzr = Mo ts2 Mmise . 1 sdzlz yJ dzdzr | tej L zdz? IsOIsT i s
f sHtsBdZ » OIS tedOdzOR, HtojHEsy ! fijtemMfiCisder
9 ®OLoadIsdd SCtdzyd f yd?2 ddzyj dzjtedd Odzc Ote d3ts dad y dats
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HJOGOMR®BO dL d3j dzj dzd ¥V REESIOIszZE® M thi IS0 iy 1 Q@ Is(ts ©

Fig. Experimental and calculated Raman spectrum of8gl@a), 2D diagram of the
RblInsSg Raman spectrum change fraddnto 10 GPa (b)i OB tsds'Off ts dzaizg CZRCI®
sjdgiptef 67 123011800012
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COMPREHENSIVESTUDY OF PHENAKITE BgSiO, RAMAN SPECTRA:
EXPERIMENT ANDab initio CALCULATIONS

Pechurin M.S%, Pankrushina E.A, Roginskii E.M?, Votyakov S.L!
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WidOCdlsO [Od h jomMStsets &) MisttsyH,jddY (vitod,
GjLbd kO ©OMyYjltse | dzjCltesdds? d ¥ dsdds?
MistekSlskte® dd dzj gOWHOE v Bifkaf IsBzs Plszdzr 5 DFT. u dMyts
HOdzdzr = DFT t©OmMMmydlsOdz0 HdMYf jtemdw Wsdsdtse oHT
(ILITIPGLIF) ftod dbdzjotsds HOodzj dzedd. I} s5COL Odes, yl
fsdzsy dlsj d dzs? B BLk® i lzd L YOFfcERdEs wlsf j, 4 tsdz€ §z0 o
Lsdg 4 teddzdzs 4+ g0 § tslsj dgyd Oz dats ytsy dats s t6j H j dzd s
f sl desfisd Wsdsdd & mMoflsswdd?2 d L OC tdtsdj todatshl
MlstekzC s8I0/ SEeOL ™ 8 Ojls, Yt jcet € &dj sjssds s Gls ds
) tsySd Ltjddw odkltjddaddr: d odjh ®@]qndysdd
tcOMMdzOIlstcd o Ols ! coc¢ ISBthtGdZIZ“ HyWstedzOydes Ctedfls
l Odz' | By dets ftoj HMS OL Ols OdBtsdzj j d dzls § dzfnd o dz
} sfdzd Hded § H tSlsizy d& ts dzf sl® dgddw fnts fd3d M St ey O lslis.3fs.o
o fdasmSsmlsd Mlsek3c/ ks2L O Higddls’™ BOC d BOd dats
fegedL ) dsnhsd §ed Cde3JdZJdZCfo HdddZ fewiL 2.
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tdm. rdfrJIIJthndW " dats dadz odlsa 2 d W isdzs dada
wJ dz0C dls O, g’isfnlsthSszdzOW fs oafMmMi2 L tsdzd
Fig. Dispersion of phonon branches and joined phonon density of states of phenakite
atoms, plotted over the entire Brillouin Zone.
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NEW DATA ABOUT EDINGTONITE FROM ALKALINE PEGMATITE OF THE INAGLI
MASSIF (YAKUTIA): CHEMICAL COMPOSITION AND RAMAN SPECTROSCOPY

Radomskaya T.A, Gavrilenko V.V, Shendrick R.Yd, Kaneva E.\#, Mitichkin M.A.* and
Sharygin I.$
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C H d dz¢ Is BafiadhRiz0:q] L 0 4H dzv j Isfyw tcjHSC B BOWHj o
[ Odzsd3tsh dz" j ftetsy d dz€ d -t tg IsbisCudd® L-ts adzCHs tetftsjdefdsO s d Is ts 0
oMmMCter IsT MCoOyddedz" &5 Bt dzad j d3 dzO G dzkz B d dzj 32
Zdz' stcOMmdztse dets@ s -L €8 dz@zig!j digisdoty y JaFEEidn d @ O R dzO ¢ dzd (
CufdeGIstsdzdls B" dz sBdZ2Otclzy jdz ©¢ odHj d&BjdzCd-- (0, 1
kjkteO! HisdyjMS et cOBdlskMO o  d3d ¢ izt fiplsts IskES ,
OGtcj cOISOBd ddagdgj dzdls© d fHtedL BOIdyj MSddsd Ctodmls
ofmlstcj yoO  Ismw O@g " jfdedvH 2 € I dstad Is O. ] Mo 8 syg te,
sBteOL zj IsmyCalstsd&3ftsdzd Is

Cdzj CIs tatdsdetts 0 ™ 2 toj dzls@ j detstf j ClstcOdz! dz" 2 kg € tot
fsCOLOdz Mdzj HEze h d2 MshmisdP ot 6 jHH]jdzaz s s slzg B P O\flaXzg v G,
kO . Si@B7,51 (37.3037,63); BaO 30,26 (27,6631,83); Al,0; 21,85 (21,5722,20);
NaO 0,31(0,270,34); SO0, 1 (iGyozj &) . ¢d31;’q’tsc{q4fr]gow W s te d3lz dzC
tcjLEzdz OO Odz0dzd L O 20 Odzd s
(Bag,gM™Nao,10S10,01)x = 1 [(AbaosSis05)x =1 0Qm]z L 0., 08 H

10 MYPLE sSCsBBddZOYydsdzdzgse s twOmMmMjwdzedw Mo JjlsO
ddzls j dzfd o detsfls: ¥ o HdOf@izBdzs o dzfdg’j o deyh diffdgzd ¢
s jlstcO1 Hicts 9, (D). & OIBOX| )dQizls | dzfd o dzOv ' Fisdes M Pls IO S
Ctsdzj BOdzdW d3 yYjlso jtodz" » Odzt ddsd dzd € Olsdzgr = IS tsdzj y,
tsB &ZOMBL0 @B tRdEOtclzy j dz § sdzshr , MmowL Odede” j- ) H W
v-f d ®BSHONBR] odzjh dedn € ily) BOMpE S Is'ER HERAS Hifisel ju [u
C sdzjdB"Odz| OB dz¥ HOj IsY tsMdeso O dstalsiOdgisitlo RS 2 o

RMMdzj Hise Odzd j ftcso jHjdes o tc O3S On or ff sdzdzj d
ltetsj Slskz -2021-00278 4 dmMf sdz' L so Odzdj d3 B BtokzH S Odad W
GdBaddBdUIMEdn dMidzj HBADI] P BH REBMEJE[O (@0 ¢ ids - B
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APPLICATION OF MATERALS IN THE CONSTRUCOION OF A CRYSTALLIZER
FOR THE METHOD OF RRID GROWING OFRMONOSECTORAL KDP TYHE
CRYSTALS

Sevryukova A.N., Naumov A.A., Gribko V.V. and Prokhorov A.P.
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t OLtcOBBSIsOdZ0 BjIstsHdSO fHtoso jteCd dzO ff tod d3j dzd

ftod dqLcEslkso dzj dzdd S BRI OEB%O9 C § sdzs OC s tolz ®
fesyj M MO CtdhsOddss IkdfoO KDP d&jlss
sy JddiesoOdzdzr ° d LOHOdGdy 65 GBLOLSdE Stod] dal
CtodmMisOdzazseo . stedlsjtedd &3 ftod di3j dzed BsMmisd @Yz g d O dzC
o jdzdyuddy "djtlos? LEd " ucOMEsB®OOMR] obsSE dkjs
M sd Lso Odzd™ W HO StdffstekC yddade ° Ok ted Odz
fsdzdC OteB 5dzOSO), Wwodwshdrnmw Od IsjtedzOlsdo dzs?2 L

¢ ts dzls to s dz! s ¢ dzOWntsatsd ¥ i Qutizdes 2z &jod MisOdzdz HJ G dH oS!
GOBOtdlsO®wd 6201560172 &3, o tcOh jdzdzr 2 o Ciod
BOIsj tcd Odzts 9 ftetsh jHN dnA i to Jl H aAff wd Isz0dz! iz & ts ¢ Ot s dz
ftesydetsfilsd HOzseEts € tod fls Odziz@O Yt dzts j5 16 dzdasm
BB stsHdC J sy dz€ d ftcd e tsH dzsfls d dmf sdz' L 2§ o3 =
CtedmlsOdzdzd L Olsstc® HEtSBOOo dzW ¥ Is tcOB SIS M Hj2Is] tod tc
COkzdw (DKDP). 1 tdkkzyjdd SttdmMsOdzdaztse DKDP o1 M1
OCszOdz! dzts®@ MOUHIOJ B OLodIsdj &3 dtsh dzr 1 d&zOL § todzr -
Coslstster n HESMIsdEeOjls d@Bkzd sdf jIsOo Oslsdzse s ktctso dzv .
fMtsL H Odzd ) t siimMdd dBtetst O0dzOdz! dztsects dzOL | tedzts
Bsh desfffistefts j CIs XCEL S (fer Bxdrewe Light StudiesY [H)} SH H j to) Odzts
[ dddmlsjtemMlsotsds dOESd d or Mh jcets -B0RADO3B)p Odzd W
¢cJ OLjtedzr § MmdMmlsj d3r M or M2 HdE¢ses?2 d MtejHC
ddW cOSC tcOMdzsd3 HJOYF OL tsdzj d dn d M@ ddts m 5> Bldzf d W
Bsh dzetsedsy jsifSissec s L dzyj dedw fyp o j N j Mise tsd3e

bolstster or tcOY O ls B ARZOGCBHOtcdzats s sdqd&z . .,
tcOBBIST d yjdede § L O3 yOdad W .
[1] mOL Odztp 9z, O2.C d dg .spsmiss C soy drdzL B Ite.c d . XCELS, i
[ i HEZdZOtGEH dz" 2 yJ dzlste dMmmdzi Hise Odzd 2 1 CMmistej O dz!
1 odzj € Is te2023d §3@,95 122.
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cOMmMmy v ded W H Odzdz" n Y Jd dzlsdedsdyd yg Smi€ @fg ¢ d te © Msug) sdzls s 5!
L dgj e dw L dzj € Istetsdzdz’ n d GCtdzjBOIlsj dz dz" n fJted at
fts t5 Is dats NajCear{ WB dzd % @21 j d3 COF ez § dzd d
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d5d dzj bOdzso  Gtokzf FyJj dbkCO f, HalffMgERid S [ jIstsH Odd
CoOdzlstso ts2 { tetspdidHd] dz' tc@bplg B tcjdd Oydw dn L dzj ¢
Ctsdzj BOIsjdzt dgf = M jSlstetse .
lfjteor j i sdzlz yJ dz' H Odzdz" J s mMtsB Mise J dzdzts 2
L 9 Odzdzts 2 BiYLisdede" &5 otsLBEZYHjdedj &3 o tsB dzO Ml
dzOtelzy j dets, ylsts otsLBEYHJddj sls CO0LOBHHBBO] dits>
B sdzfafd ', fted {IlstsE d@ZOBd HOj s dz¢ Bd dzj f
JCltetsdzdzr = otsLBRZYHjd]?2 ftodotsHdls ¢ GBtOL 5o Od
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CONFOCAL OPTICAL MICROSPECTROSCOPY FORHE INVESTIGATION
OF RADIATION AND CHEMICAL DISORDERING INMINERALS AND THEIR
SYNTHETIC ANALOGUES

Shchapova Yu.V, Votyakov S.L*

! Institute of Geology and Geochemistry of the UB RAS; shchapova@igg.uran.ru
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X-RAY NATURAL CIRCULAR DICHROISM IMAGING OF MULTIFERROIC
CRYSTALS

Platunov M.?!

! Synchrotron radiation facility SKIF, Boreskov Institute of Catalysis SB RAS;
m.s.platunov@sr#$kif.ru

TheREFe&(BO3), compounds possess a huntigpe noncentrosymmetric trigonal
structure that consists of helical chains of edigaring FeO®ctahedraunning along the -
axis of the crystal, interconnected by two kinds of;B@ngles andREOG6 distorted prisms.

In the case ORE = Sm, the structure is described by the space grR3@p Since the space
groupR32 is not centrosymmetric, there shouldséxivo chiral atomic arrangements, {eft

and righthanded. In addition, the existence of inversion twins in these crystals can strongly
affect electric polarization, i.e. the electric polarization can be suppressed by the existence of
inversion twins posssing opposite orientation of polarization for the same spin
configuration. For the SmE@0s), crystals, the magnetoelectric measurements have already
revealed that there is disagreement with each other in the maximum magnetoelectric
polarization values 1F3]. Sometimes repeated measurements of the same crystals show
different polarization temperature dependencies [1].

Here we have studied structural domain distribution in a multiferroic
SmFeg(BOs),4 crystal using xay natural circular dichroism (XNCD) eift. XNCD [4] is
defined as a difference in absorption cross sections for tighaind left ai circularly
polarized Xrays beams. And it is a relatively novel powerful method, which can provide a
plain procedure for enantiomorphous identification using ghecess of higithroughput
mapping. Moreover, XNCD makes it possible to determine the absolute configuration of
chiral crystals similarly to natural circular dichroism or optical rotation in visible but with an
element selectivity that is inherent tordy spectroscopy. This experimental approach can
change and improve significantly our understanding of the crystallographic orientation of the
racemic single crystals [5].

This work was performed within the framework of budget project for Synchrotron
radiaton facility SKIF, Boreskov Institute of Catalysis.

[1] A. L. Freydman, D. A. Erofeev, V. L. Temerov, |. A. Gudidournal of Applied Physics
2018, 124(13), 134101.

[ 2] A. A. Mukhin, G. P. Vorobb6ev, V. Y. l van
Kuzoémenko, JETPL&ter0GL aB{5m27281.

[3] A. I. Popov, D. I. Plokhov, A. K. ZvezdiPhys. Rev. B013, 87, 024413.

[4] A. Rogalev, J. Goulon, RVilhelm, A. Bosak, inMagnetism and Synchrotron Radiation
New Trends, XRay Detected Optical Activity, Vol. 133 (Eds: E. Beaurepaire, H. Bulou, F.
Scheurer, 3P. Kapler), Springer, Berlin, Heidelberg, Germany 2010, pp-1B&0

[5] Platunov, M.S., Gudiml.A., Ovchinnikova, E.N., Kozlovskaya, K.A., Wilhelm, F.,
Rogalev, A., Hen, A., Ivanov, V.Y., Mukhin, A.A. and Dmitrienko, V.E., 20€tystals
11(5),p.531.
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CARBONATE DETERMINATION IN HYDROXYLAPATITE BY VIBRATIONAL
SPECTROSCOPY METHODS
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DETERMINATION OF SULFUR OXIDATION STATEIN GOLD ORES BY THE
WDXRF SPECTROMETER BECTROSCAN MAXSGVM
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Figure 1¢ () The S fluorescence peakd—efs andBaSQ, (b)correlation between S Kb/S Ka
peaks intensities ratio and sulfur oxidation state.

RMMdzj Hiso Odzd | sBtOL Yytso J &zd i3 d OH d &z ¢ 56 s (2
f sdzlz uj dzidDXRF-ffaD CIstes iy Istej ) [ s-GYM @5 ded tod idlschud MC
tcOL e h jdzdd SK§ HislC OdzOdzts, yls ts, sBteOL Y- SH s L
sy fjdd tCdmdjddy Mjtr, o Isd ydmdj d {t M
dzddzd 2 W dzkztstej My dzeydd .
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SYNTHESIS AND MOLECULAR DOCKING STUDIES OFHE NICKEL(II)
CHELATESWITH CYCLOHEXYL CONTAINING SCHIFF BASES

PanovaE.V., Safin D.A.

University of Tyumen, Volodarskogo Str. 6, 625003 Tyumen, Russia
t ostgraduate student
elizaveta.v.panova99@gmail.com

In this work, two nickel(Il) coordination compounds, [Nid] (1) and [Ni(L"),] (2) (HL' =
cyclohexyt3-methoxysalicylideneimine; HL = N-cyclohexyl3-ethoxysalicylideneimine),
were obtained from a onpot synthetic procedure by reacting cyclohexylaminge3hoxy
or 3-ethoxysalicylaldehyde and Ni(OAcinh EtOH Scheme 1) [1]The final products were
obtained as single crystals suitable for sirgglgstal X-ray diffraction.

Q_\O N Ni(OAe), '\I\N_/
* T EtoH o Ny
|

R o

1,2
Scheme 1. Synthesis of the complexes (R = Me (1), Et (2)).

Both complexes were probed in silico as potential inhibitors of a series of the-SAR3
proteins using a molecular docking approach. It was established thatl kaid 2 can
potentially inhibit of the applied proteins. The best resulid 6 kcal/mol ér 1 andi9.5
kcal/mol for2) were found for the Nonstructural protein 14 {MTase) (Fig. 1). Thus, both
complexesl and2 are of interest as potential agents against COGAD
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Nonstructural protein 14 (N7-Mtase)-1 Nonstructural protein 14 (N7-Mtase)-2
Figure 1. Intermolecular interactions in complexes of 1 and 2 with SARS-CoV-2 proteins with the best
binding energies.
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(Huggett, 201 Bt dz6 DOEDOEJd B9d 2 B d difdtudeifn Cofddo HAfesivif@se so : 1
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K,NasCa(SQ)s, NaCa(SQ)s, A;SO; SERIES A = Na, K, Rb, Cs) MODULAR
STRUCTURES: INHERITANCE FROM HIGH EMPERATURE DISORDERED
MODIFICATION

Shablinskii A.P%? Filatov S.K?, Biryukov Y.P.l,ZBubnova R.S, Shorets O.Yd.and Demina
SAVAS
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BRADLEYITE AND BONSHTEDTITE IN MINERAL-HOSTED INCLUSIONS FR®M
ROCKS OF RUSSIAN ALKALINE-CARBONATITE MASSIFS:CHEMICAL
COMPOSITION AND RAMAN SPECTROSCOPIC STUBS

Sharygin V.V.

V.S.Sobolev Institute of Geology and Mineralogy SB RAS, Novosibirsk, Russia,
sharygin@igm.nsc.ru
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FEATURES OF THERMALBEHAVIOUR OF NATURAL PYRITE
Klyushnikov A.M., Pikalov S.M.,, and Selivanov E.N.

Institute of Metallurgy, Ural Branch, RAS, 101 Amundsen St,
Yekaterinburg, 620016 Russia; amk8@mail.ru

The composition of natural pyrite has been studied by atomic emission spectrascopy,
ray powder diffraction, scanning electron microscopy, anday energy dispersive
spectroscopy. According to higemperature Xay powder diffraction data, the phase
transformations of the grinded (<0.1 mm) sample in air were studied. It is showreatiagh
up to 500 AC leads to its oxidation with the
%) and hematite (up to 55.5 wt %). The low ignition temperaturei @80 AC) is exp
by the oxidation of sulfur impurity. Using the results of al-pubfile analysis of Xray
powder diffraction data performed by the Rietveld method, the parameters of the pyrite unit
cell are determined (Fig. 1), and the coefficients of thermal expansion of the pyrite are
calculated. Empirical equations describing tf@nge in the lattice period of pyrite when

heated in air in the range of 280 AC are proposed. The | ine
thermal expansion (9.1210°A€) is close to the known esti ma
of chemical expansion isoted, which increases the coefficient of thermal expansion up to
62.96L10°ACnear 380 AC. A significant increase

adsorption capacity of pyrite, which determines its catalytic activity as applied to the
decompaition of nitrogen oxides.
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Fig. 1. Temperature changes in the parameters of the pyrite unit cell: circles are experimental
data; dotted lines are the results of approximation of experimental daiz8a020 A C,
extrapolated to the range of 3@08 0 sdlicClines are the results of approximation of
experimental dataat28 8 0 A C

The work was carried out according to the State assignment for IMET UB RAS (State
registration number of the topic: 122020100424
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STRUCTURAL PROPERTIES AND R-HT STABILITY OF DENSE K-Ca
CARBONATES ASPART OF DEEP CARBON CYCLE

Likhacheva A.Yu.!, Rashchenko S.\}, Romanenko A.V!, Semerikova A.I%,
Miletich R.2, Milos S?, Goryainov S.V?, Arefiev A.V.3 and Shatskiy A.F>

'Sobolev Institute of Geology and Mineralogy SD RAS, Novosibirsk, Russia;
alih@igm.nsc.ru
%Institut f;r Mineralogie und Kristallographigienna, Austriaronald.miletich
pawliczek@univie.ac.asofija.milos@univie.ac.at
3Vernadsky Institute of Geochemistry and Analytical Chemig#S, Moscow, Russia;
shatskiyantonf@gmail.com

Alkali carbonates present an essential but still poorly investigated part of the deep
carbon cycle related to the formation and evolution of the mantle carbonatite magmas. There
is no definite view of the presee of alkali carbonates in the mantle as stable phases or
simply as daughter productgithin the crystallizatiorsequenceof alkali melts. The recent
discovery of a number of double-®a carbonates in the higitessure experiments [1,2]
stimulates a sedncfor the potassiurbearing phases stable in the mantle conditions. The
crystal structures of some of these new phases, ndfa€lg(COs), [3,4], KgCa(COs)7 and
K2Ca(CO;)3 were solved by the authors.

Here we present the results f situ singlecrystal Xray diffraction and Raman
spectroscopy studies of the doubleCld carbonatewith different K:Ca stoichiometry2:2,
2:1, 2:3, 8:3) in thé® range up to 20 GPa (room and at simultaneously high T conditions
up to 10 GPa / 400C. We characterize thgtructure compression mechanismd discuss
relative compressibility of structure units in alkb&aring carbonates.

There is a certain agreement betweerRfieconditions of synthesis of the doubleG&a
carbonates [1,2] and theitP-HT stability exploredn situ. The most promising phases, with
respect to their occurrence in deep Earth, are a disordered modificato&{COs), and

KgCa(COs3);. Besides, weshow the e x pansi on of baric st,abil it

K.Ca(CQ)s, with temperature [5], which confirms its importance as a constituent of
carbonate inclusions in deep minerals.

This work is financially supported by the joint RFBR/F grant project (# 255
14001 and | 5046N) and performed on state assignment of ISBIRASWe acknowledge
the European Synchrotron Radiation Facility (ESR¥)the provision of synchrotron
beamtime (pposal ES1061).

[1] Shatskiy A., Litasov K.D., Palyanov Y.N., Ohtani&m. Mineral, 2016, 101(2), 437
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[2] Arefiev A.V., ShatskiyA., Podborodnikov I.V., Rashchenko S.V., Chanyshev A.D.,
Litasov K.D.Phys. Chem. Miner2019, 46, 22244.

[3] Rashchenko S.V., Shatskiy A.F., Ignatov M.A., Arefiev A.V., Litasov K.D.
CrysttngComm2021,23 (38), 667581.

[4] Rashchenko S.V., Ignatov M.A., Shatskiy A.F., Arefiev A.V., Litasov KIDAppl. Cryst.
(in press)

[5] Likhacheva A.Yu., Milos S., Romanenko A.V., Goryainov S.V., Semerikova A.l.,
Rashchenko S.V., Miletich R., ShatskyJA Raman Spectr2023, 1 https//doi.org/
10.1002}s.6654
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BEHAVIOUR OF TRACE ELEMENTS IN SHOCK TRANSFORMATION OF ZIRCON
TO REIDITE

Shiryaev A.A%, Averin A.A.Y, Zhukov A.N.2, Yakushev V.V?, Yapaskurt V.03,
SafonovO.G.*® Bychkov A.Yu2, Lomonosov 1.V?

! Frumkin Institute of Physical chemistry and electrochemistry RAS; a_shiryaev@mail.ru
2 FRC PCP MC RASazhukov@icp.ac.ru
2 Moscow State University, Geology department
* Institute of experimental mineralogy RAS; oleg@iem.ac.ru

Above ~8 GPa zircon transforms to reidite [1,2], a high pressure polymorph with
scheelitetype structure and density ~9% higher than zircon. Many important features of this
transformation remain sufficiently constrained [2,3], in particular, behavior of trace
elements. We report results of investigation of a zircon single crystal experimentally shocked
at pressures of 14 and 50 GPa using complementary spectroscopic methods and XRD. The
1.44 mmthick slabs cut from slightly cracked Mud Tank (Australia) zircon single crystal
wereshockcompressed in recovery ampoules using a planar loading s¢gheme

The initial specimehowed intense green cathodoluminescence (CL) with broad band
maximum at ~580nm and narrow features due to RERons, in particular, DY. Both
shocked samples are heavily cracked. XRD and Raman spectra indicate preservation of zircon
phase in the sample shocked at 14 GPa; weak features of reidite might be present in some
points. In contrast, the sample shocked at 50 GPa largely consists of reidite. Weak Raman
peaks of zircon indicate that the transformation is not complete. Raman maps show relatively
homogeneous distribution of the relic zircon, although it appears to be coteimraicinity
of cracks. Intensity of CL is ~10x weaker than in the initial sample, the color is blue (~430
nm). Remarkably, numerous randomly distributed bright yellow spdi8 r&m in size are
observed (fig. 1) and are clearly related to RE®®ntainhg clusters with high efficiency of
the luminescence emission. However, all attempts to observe the spots using EDX to address
their composition failed.

Fig.1 Real color CL image of zircon shocked at 50 GPa.

The shock experiment shows that the martengirconreidite transformation may
result in formation of domains with increased concentration of REE and, eventually, of other
trace el ement s. Formation of such Ahot spot
and release patterns.

[1] Stangaone C. et al.Amer. Miner. 2019, 104, 83@37

[2] Montalvo S.D. et al.Chem. Geology2019, 507, 885

[3] Szumila 1., et al. Amer. Miner. 2023, 108(8), 1514529

[4] Zhukov A.N., Yakushev V.V., Rogacheva AHigh Temperaturg2023, 61(6), 8011805
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EVOLUTION OF SYNGENITEK,Ca(SQ),L: k0 OVER A WIDE RANGE OF
TEMPERATURES AND PRESSURES

Baikina A. S., Borisov A. S., Zadoya A. I. and Siidra O. I.
SaintPetersburg Statdniversity, baikina.anna@icloud.com
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TERNARY BORATES OF HE BaOi Lup;Osi B,Os SYSTEM: SYNTHESIS, SRUCTURE,
THERMAL AND LUMINESCENT PROPERTIES

Biryukov Y.P1, Bubnova R.S, Povolotskiy A.V? and Filatov S.K&
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STRUCTURE OF CALCIUM OXOHYDROXYSTANNATE OBTAINED IN
SUBCRITICAL AQUEOUS FLUIDE

J
t

Bogdan T.V*?, Ivakin Yu.D.?, Mashchenko N.\}, Chernyshev V.\f.and Bogdan V.l.

1 N. D. Zelinsky Institute of Organic Chemistry RAS, Russia
2 Department of Chemistry, M.V. LomonosMoscow State University, Russia
chemis014@yandexru

t Odzgj J d@OdBRBd B' dZzO B dZOtelzy j dzO S tcd Mis Odzdzd L Oy g
COd ydw o AGHJ 1oddidyiSHeeEds desjoasy dodts dendg’ dafistiz dddts
ASH] HOddsets "nddBduyjmMSisets ftojotwwOh jddw oFf HJ dzW |
dZGH dIsfpw & Mo jternSCtodlsdyu MEdd MsMisswdzedd. 1 sdzOG
CtedMisOdzdzd L Oydd OBRSEW dgse s tsBOL YO, dzOdzd B ' dzd
sBtcOL 8o OdzdV 3 dzS sCtedMls Odzdzd yj ME s s Mis OdzdzOIs O
BsH j dzdtctso Bdet] WB to j DR dzd sdadets?2 fMtcj 0T .

Il sbddydy Bl kttOHdJydtddtscects cdHtls | ted@3Odz’ dz
BiyHE CoBftcd disORd ftoslsjCOsls o ttOMlsotstej, o
sBOL O Odegd] Ctdgj ydeses ftesHEZCISO ftosdMrasHdls (L
f OtcO/ W dzt dHO. ltesyjmMim HtoseoasHWIS 9 G4 tod3d Isd ydzt
( OoalstsC dzOo j ) . Il sSHO LOdZdeaOjIsmw dzO Hdts 09It zO
Csdzlsj2dzgjtey d M CtsdzHj demMdtetse Odzdzts?2/ Y dHE S22 9 BHTS
QolssC d&zOo O o sHO MsipH@®wWs) Isdnw L ORBS dzzIstsds B Y d3y 1
AStdidteso Odedj §EsHESCSO o Efmasadwn vl [ ftsdmnt
dzOn sH d Isffv fipo jidBS tod Isd yj M sds MsmMlisswdzedd. [BOL s
mMyyls HdWWELdddze » f totsy dds@E o tcg OIS ay tsHizdzls 2 € wdki ) df

Ujtled3sf Otctso OW sBtcOBBISCO fHtod MkeBSCttdlsdyd MS c
OdzOdzsc ©  o3q dzj tc OaBAOH)B e f sDFIls ¢ tBcOL 50 Oded ®
f zOMmisd dzyOls 52 Bste W s dzts ¢ GabnO,(Ol)ss I ls@ote | H jsdzjsde ™ ~f k2 Is
COMh Y tseoCd fsteshCsots? HAU©GOSSCLOR®E . ) SH
MY ddd fosdMitHdls @GENAG) ISt O dzd jo &z& & 6 M s G qz@ts o
lted fMmddzalsjL g o MkBCtdlsBROMBgn Bishusdd 'O~y d V( 3
MtezC sbEG@Oct j esoMCdsO dzj GBOLEjIsMY. stedflsOc
Emdzseodwin fted 350Au d 400Auw, dmimdzjHiso Odzr ) Ists

[1] 1t86GHOd uv.l., ststddd ¢. ., [fdhrdd rR. 1., [C
Il BGHOA&RLI..R.O . ,202P,69)1930d aBO.
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2Rl dlskzls dZzOES 5 ) Jj Bdj, sdd MSd2 vdedojtef
3t jmetemdz 2 vyj dzste ¢t [ RIS, toBud t@a], v ,{ RS

EVOLUTI ON OF ER¥RFEBO)AHONs
INATEMPERATURE RANGE FROM 1 1705 AT TO 7

Borisov A.S'? Abdulina V.R?, Siidra O.I}, Platonova N.\?, Holzheid A?
! Institute of Earth Sciences, SPbU, Saint Petersburg, Russia; as_borisov@inbox.ru

2 Institute of Geosciences, University of Kiel, Kiel, Germany
3 X-ray Diffraction Resource CentéBPbU, Saint Petersburg, Russia

1] JHKOIsdtetso Odadz" j mMzdz WOlIsr Y4 dzjL O ftod o dzj ¢
4Qtsdztse‘q’uc1fr]§q’: ftesBdzj 5, OCdR COC wodzjdgdj Cdfr
oL o 1ldn  MdMlsj BEFFFESAUHO)RBY ey afiidedis Oy
Mk dz W Bdsastodzd s OS g dzjbdgls Odz® 50 j R desiisd J Ot O
Lotsdzs ydd MsjHddzj dzed?2 HOdzdzsets € dzOMMO HOMIs dasor
o Mmd M Bg SBRPHO. stcsdzy Istsgts, dmf sdz' L 89 Odzd § d3ts dzts
hJEesCdR sj &Y jteOkedr & d dzlsg dere tOCHOF to tsp dPdlzdz ) ) dsiSH
RZOnsHlsMY &0 thisted) Moot dj dedes?2 MistkC Isk to dats 2

t v Bj BEGAEA(SQYaH0)1.C te d Mis Odzczd L 2§ Isw o f W@psfiR s ts O dzfy
f OLO®) steOdd | dzj dkj dzls D & &= A6.40070(1D)D & 15.206464),c =

6.3470(2) i , o = 89.631(2% B = 100.789(2% I = 86.023(2% V=605.26(3) j °.
stedMls Odzdzd yj MC OW MistekC kO M dets FEWDO)HQl d L 15 dzq
sMistese d& 7 SCAEREMWEOPr Fslster j] MowL Od fmdMmisjd
MewL j2, tBtOL o OdzddthQ. fj d3' 8 Bsdzj ¢ 2 dzO 3

J HisC dzOH § BkzHLEIs ftcJ HiMIsOo dzj dz tcjLizdz sOIs
MstczC Iskztcdz n d WOLBer QA Istc OdzmW stedBOY d 2 oY
BsdsCtedMsOd dsets ] dzscyg dzB B E B Is tzfp dzts § TG P 2O bzt t
HiS ~T5JLByjdts f$sojHjddj Mmdmisj o 9 SHBWISHdZ A
[FE2(SQy)2(H20)4]', ¢ o¢ dzO0d B sdzj | cisHody dzsetse  WicOcE
stcOdzMW stedsOydd SftejHjdvesls Mots2Mmise jdedetsy toy d3j
sjf dztso 5 teOfEdtedj2dzedsi, $@Pa3=, 121 ."MAT 105C), A
s Odzts o dzj dzdats j co¢ fts tjLizdz SO0 dBBsdesC ted
toj dzse j desctcOWdd. [ Odz dgj 2" jj dmimdzj Hiso Odzedy IstcO
>700 AC f 5C OL Odzts | ¢ t5 oftdiflsfjLfQgdzelz s Q) o § € te d f)ls O dzdzd
f sHESB dzzs  BHS@H O dffls e Of alzts ) j dzd j dESOs d3jc 30 ¢ oaj Js df B 1O«
FeFeO;. 1 sdzlz y g dedz J H Odzdz" | s stcOdzmW sted3OYyd W A
tojLkzdz sOIsOdBRd Isjteddduj ME et OdzOdzdL O, f sLotsdzd o
R dzj cO®O o 1447 [/ C.
[1] Simate G.S., Ndlovu S. Environ. Chem. Eng2014, 2, 17851803.
[2] Wang A., Ling Z.CJ. Geophys. Re2011, 116E00F17.
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THE INFLUENCE OF CHEMICAL COMPOSITION AND'EMPERATURE
ON TOURMALINE CRYSTAL STRUCTURE AND PYROELECTRIC PROPERTIES

Volkova (Chernyshovil.A.}, FrankKamenetskaya O.V. Vereshchagin O.§.Malyshkina
0.V.2, Gorelova L.A! and Krzhizhanovskaya M.6.

! SaintPetersburg State University, Universitetskaya Emb. 7/9, 199034, St. Petersburg,
Russia; i.a.volkova@list.ru
% Tver State University, Zhelyabova st. 33, 170100, Tver, Russia

d dzj tc O dzr ZOHGtelzfif MOdE Zitc 3@ &M Fz@ s Mls tc Odzj dzdz" |
Is i dzd & dzOG sH Otew MlsOBddz! desisd o h JesS s5d
Olsdo dzsmisd ~nddi3d yd MSC G ts MsmMlsOe O d i dtets
fiClsdodgyr HdzvW dMfsdz L soaOdzgdw o tWOL dzd ydzg' »
lso f sfmewh j dzO dzj H s B @elzs 2 dzts MistE M s 2z tc dzts 2
L dzj Clstcduyud MSdr Moat2MmMlse bkteddOdzddzOG. [ dL k&
dzd J Isd &8 § tOlskEr  dzO ¢ to fLitPls O deAfOoyQ) S I o fiy l
1 dzj Clsted yj MESid3j0 OB)o AsR dnlisd Of 6 RtbtsH dz' 1d d KMigsB 56 ON
JlsfnlSSszdzts) d SHdetsG s M d dalsNy) Is d U dné€ ds@dsq dzf ;
Wdydtctse Odzd W st 3lz dzlz [ 1] H dzw tcOMmMyJj sO ]
Odzq’dz@ (o0) s MstekzSCIskztedz d3 HOdzdz" &3 d tOMM
JtcOkztcOn .

H Fojddyd ddi 3 §{ Oc@izi @ ztardzj 3] dzls O tc dzts 2 Wy
Ctolzf dzr n (syY > 4) fsdzd1 Hicts ® ) MstkzCIlskztej df
Zoj dzd yd X@ed¥> 20 t OLSK)-IE] sStcO1 BAetss j Hesdz! dzd € tso
dL d3j dzv s Ismw . RXDE @ ZPefddipflsl ' H te ts @ O kOS] GtsWtc
IsjlstcOt Hicts ® Zd3sj dz' " Oj smw . 1 dzOyd dzd Hd§f sdz! datsa
MzdBs?2 HJY{ sdz? dXOem YOI E BPedzltstsia] + H E®od ZOM tsdzd + Hicts ®
BdzdL ¢d d BBNOLGSIsOYH®SE e dgOdd dzo, 9 H tsisalzf{Ay,d d
O tcOo dzj dzdj HI§ ¥k Zs @ H BB ZfHitzE POH Oj s ) dzOff . O«
Bsdzj dzelstso sMlsOdz! dz" = sdzd! Htese . t OMMydls Odadze j
L Sy J tod d3gd dzls O dz! dzts L dzOy 4 dzd w UJtQSdI{dZBGB i dte
skzte B3O dzq dzts o @ftplsesls fipy Mdgjespa 2 s B €@MZK™Y .53N @.53 Hds  37.C
AC) H dzMg- d Li-ls Ztc 30 dzd dets o ,  lisNE-Is & f g1 bize[ jlz@zdz@®CmM2K* 8 . 7 NO . 1
d dzls j tc ol®E&O®R d-8 @ @O0 A

t OB IO ftotso sH d dzO ! (0740 BOL J tcj Miztcfm
Ct Jj dzls@ j datsH d Wi OSs\Hdf ts dedfsj fijdzj H s Odzed W & .

[1] Zhou G. et al.J. All. and Comp 2018, 744, 32836.
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VI RIJUEUARY S 1 [z} dluzg[ MAILSLOs (M =Ca, Ba)
| Btej dzZs9'O [ . ¢ .
'lyodk blsj B ztoeMS d2 ¢ sMizH Okdyislovi@sptrir? kdzd o j tofy
POLYMORPHISM OFFELDSPARMAI,Si,Os (M = Ca, Ba)
Gorelova L.A!
! saint Petersburg State University; |.gorelova@spbu.ru

1 sdzjorj hfOlsr wodwelsiw MOk & ©OMY tsmlstOd
d MkOcOsls Bdjj foksedd ji el j @OOL dd dmdvl d
bfiseadw s, o Issd ydhmd f§td ofr MsCdn Isj & j Ol
Bsd hs5] SCsddujmlses L CMfjtdddsod i d kjst
sBLEkE [ ctbffj fsdjosces "fOsO sldshdlshy 29
Wjls' ehdd sl df 7 BsCapiSEG: Oy Qdsels d s, Hasgh Isj 2 d
Mo wilssmdzOs dls, N iBaALIZPE I Xz' d Oz OOy dz' L d Odg,

RfMMdzj Hiso Odzd ™ 5o jHjdedW tOL dzd yde' 7 BSHIH ¢
hf Ols 5 9aMABLSPs@V =Ca Ba) fdadl3j dzj dedd Isj &3 J tOkter (HEB
BsdsSedmsOd dsd s o] dese j deslstekS btedsd s O dzC
fkh jfsotseo Odedj deso’' n §odddstld & EsHd¥dsoyd?

JLo jMisdescets o' MsC s & j cOktedsects ftiBBEO]l 50 O
@Octejo d fsfdjHbkshjj SRdONHjdd] fttdosHwl &
Hasdhlsj2dzB jtecdls® [3] d GjSMOYyjd L dOdzO, O 5Oy
Il ms¢dy HOo9 dzj dzd W ftedosHwIls ¢ sBtcOL 59 Odzd
BsHd¥ dSOYyd2. 1td HOo @ARH0 Mt HESREC sizlc®?2 Odz
fojlsjefjo0jls HoO f(odddstWd = §jttjrtB50d§s, 5]
BaAlLSi,Os s fMlstkSlskicOdRd § Oy jLdf Qg dz@ (o lsj tof j o
fsdzd BsteW dr 7 §jtejnSHO HEB 20 d 32 410, Mmeskejl
vsO0Cddz sBELOL A3, d2O dzOfMlsswh d2 Bsdj dzls dL e j Ml
CaALSiOs 12 f tsdzd Bststc? dz' RBaAESEGed W d AR stsd3, mis
dzj dL Zyj dadz" oi3q y jo ShipfsjS s BB tcOL 59 OdzdW H BN Isj 2 dzB
CjCMOYyjd LdOdO, dhmdjHsesOddj SCtltser s SOCY,

f 5dd B dz BsHIY S Oyd2.

t OBtSIsO orf f sdzdzj dzO ftod § SH/ANEBY.C ] ctcOdzlsO t 1 A

[ 1] stcdotsp@tyd < ¢2032014P 16/ 66.
[2] Brown W.L., Hoffman W., Laves Maturwiss, 1963, 50, 221.

[3] Gorelova L.A., Vereshchagin O.S., Bocharov V.N., Krivovichev S.V., Zolotarev A.A.,
Rassomakhin M.AGeosci. Front.2023, 14, 101458.

[4] Angel R.M.Am. Mineral, 1988, 73, 111i41119.

[5] Pakhomova A., Simonova D., Koemets |., Koemets E., Aprilis G., Bykov M., Gorelova
L., Fedotenko T., Prakapenka V., DubrovinskyNat. Comm 2020, 11, 2721.

[6] Gorelova L.A., Pakhomova A.S., Krivovichev S.V., Dubrovinsky L.S., Kasatkin &oV.

Rep, 2019, 9, 12652.
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FEATURES OF THE THERIAL EXPANSION OFCwFeBG
Gokhfeld Yu.S%, Biryukov, Y.P?, Solovyov L.A3 and Kazak N.\%.

! Kirensky Institute of Physics SB RA$ugo@iph.krasn.ru
2NRC Kurhchatov instituté Institute of Silicate Chemistry.p.biryukov@gmail.com
% Institute of Chemistry and Chemical Technology SB RAS
Single crystals ofCu,FeBO;, have been synthesized using the flux. The compound
crystallizes in a monoclinic symmetry, space groupPZi/c, with cell parametera =
3.11888(3)b = 12.0226(1)c= 9. 4862 (2% . 9 ¥&0 BBRBA Fanaz=61)
The crystal structe composes of the zigag walls consisting of the edgharing octahedra,
and BQ triangles.M° ssbauer spectroscopy, magnetic S
measurements have reveal two magn#étansitions at 35 and 20 K [1]. The latter is
presumably associated with a sgilass transition.

a(d) | a0 K Here, we report on the thermal
ats et e, properties investigated by thermal analysis
o peot” - U and hightemperature  Xay powder
s12] 00" 3 woiiiiiiiii,, ... diffractionin the range oT = 3061000 K.
' 5l w mmmwnwEEg : . .

o § ®" 360 60 560 600 760 830 960 1000 ACCOfdlng to powq.er HTXRD data! no
s ! 0 ‘ structural phase transitions were observed.
. L aet s . _.ecc  Nevertheless, the temperature dependencies
20 Loot” o ob? of the parametest and angleb show kinks at
ol 00" | w00 o0 | aboutT=700 K (Fig. 1). Presumably, there
e § lm } could be a transition to the triclinic
958 BT A .- modification P1) (SCXRD is in progress).
052 35 oo’ Both linear and volume TECs change
o] 0% ol et abruptly at ~700 K. The minimal expansion
T E S w s mw e 1o opserved in thécplane (b=4.6, U =

femperature (K) Temperature () 8.51 10° K'" at 300 K), while the maximal

. 1. j j cOlslztcdz | . .~ < : h
L;?E]J 5¢ d qu Jsdiqj Jy BO 1 dzj %J:( one is alonga-axis (:=13.31 10° K'Y.
Isj &3 j 6Ol zt®OdEdjind &gl § W d yc The anisotropy of the expansion can be
Is j ff dztstoOsiphtsd t6 j dzd W explained both by the orientation of the

Fig. 1. Temperature dependences of the lat [BOs]* triangles and shear deformations of
parameters and unit cell volume. Inset shows monoclinic crystals [2]

thermal expansion coefficients

The research is supported by the Russian Science Foundation (Projectl2€0@1?2), the
Governmenbf the Krasnoyarsk Territory and the Krasnoyarsk Regional Fund of Science and
Technology Support.

[1] Yu.S. Gokhfeld, N.V. Kazak, at. alETPR, 2023, 137, 494605

[2] R.S. Bubnova and S.K. FilatdvKristallogr. 2013, 228, 396428
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jMhsted 2 d&q ZSOP &z sty @ ¢ J bkilks2 yd
wR OGiLts 18Rk Istej dzdzi J -f fiplg 5B jo@d jso Rdz@icHzts L j t6
W dzH  BOIs sz (g PTR Itz §» J MSsEshls!
s, dzs O dZOMlssWh g2 di3sdsj dalp & ekje D O teg O dgef v
f sddtsmls:' ¥ §odwisr . s Otefhk @ Cdow i) ovHLCATEZG ™ fifils
we lsfqpw  Ctokzf dz' &3 Bjlsjstedlsdy c3d CtwOlsj Oz d
Brilsdy. [dCtsmstekChizte HjU¥BtekOYyd?2 yded sdss
fMdzj Hiso Oz 7' T AedPBdBdsLr o dzzIstej dzdzj 6 5 Mistetsj dzdw L §
s OeMC 2 kHOtds? mMstkSkkzt' .
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LMS, tsfMdzOh j dzdats dOxforfl Iagir@ntesEdB a8 0 EBSD NordlysNana
s jChter CdBddzOydsdedes ¢ 8§ dz®O i jj *S decforbaiipbRiet © (s
HR800 Evo, § ;¢ Is Ws'ts HIs@z% 3d dzj Myijfdeud i 6 z!f S O Rdetb g e3" j 6 &
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Hisfisdy jdd¥ of MsCdns HOo dzj dAf? " dstg jisteUR@)s dzdf dzd ds
st Cistese d § OMOidsldstassdeozd [sH dzOtelzy j dz" tj 2HdIs

f sdzd Bste yYJeltsdz0 Mt MistekzSlkztes?2 hjjdkdkso) d

ftesfilsr j CMdHT . 16 odizlstcj dzdzj dzsz fls tdtwj dzddzd ~y d to
orHjdw jkfmw, 5 Ct02dj?2 &Bitj, hjMmls! chdtse dzr
stcj h ddzOdsd d dzOtelzh j dadz" digd S tcOW ozq, fMtsH j o OO j

oHBd Itejhddz (2) ydwitd, MjSkhd2mw § dshsd
dZzOB st © dzO B dzj Ac Otdziz Ay dplel )2 ; Y)Y Sz ) § stcOd3d ( dzj
ddzd ftesHESCIlr ©OMIOHO yYdesStsdd):; (4) ctOdkzdv itk
9 Cdzs yj @Dy BEOS dzs ] todets twOMY toj H jdzj deder 3 5 tsBI
Mize BJ C osdzdz” B ZQ@dfs fjszef@dEff oHtd Istwjhdd d ¢t
MsHjtey O d2 tj2HdIl Mty dts?2 Wisted3™ o vy dzlsteOdz' dat

Zro, M fstcOdd o CtwOjoas?2 yOmisd. I 7" Hjdzj ddelEr 5 Isd¢(
f sfypdzj Hise Ols j dz' datsfyls ! EHOtdz A f 5] S8t OB 0 GrdzddAc dzt
s Isdw. lfjtor j tBdzOtlzy j dzts GlsCdztsdzj dzedj L dzO-
33SI0) YdqueSsdzd s fody OHdOYyddadets?2 d3j sOBRBICIsdL
Br MewLreoOjd3 M EZHOtedzr d3d otsLHj2Mlsadwddd. v MilsOC
fteodqsHdls ¢ fMdzdyjded® wtltsMmisd s/ LO Mujl kdjde h
dz¢ di3d dzj My dzydd ydwscsdzo, MmewiLreOjd -~ M MseMmise

{ OBslsO o' fisddzj dz20 o t©O®RSOR | tshkzHOtmlss j dad
(7124020630 05172304 8 QOB ZOd&dlsdCe RrR{4 UL 1 o

L

154



Ilzafsfuvrflrtovuvtréoc strRuvoO[ [ IMRIRC [RUCLT OJ
frvodfuvr1RrRUG

RoOOdzso Q1 PL @teykz¢ . 1.

uOdKk bls j Bzt MC d2 ctmMizu Otisd j tegetc® Zledzg 9 j s
zbarska@inbox.ru
llsstedyds § bktcOdetsor j o5 dzj IPUD,)ATOM]Z U IRB.0 d3j Is Ot s
(M = Ba, Ca Cu, F€', Mg, Mn*"; T=As d dzf) ¥ stcd3d telz¥ sfqw dz®@ tOL dzr
SBteOL Bo Odzdw Ltsdz SCdMmdzj dedv EtaCkzsts B s jdggdeds sz
cOfmlse sted BsMisd B0 fpgo2ustdddTdz dz’ § so Mj di3j Msdese s t6d
WEMW stcO kZteOddd WMWY Ol detOsls tHdz dL ¢ dzs yj o
9 G izl b dddk?2 MtojHj |
[dzdBsckls MOBsftesdLotd dzs HJjcdHEDSERES Ols -
Cted Mls O dzdzdlsysiztofiidsj' Gz o€ OC dzj Cslstster § sTBEE) MSdy M
1 OMmlis tswdhfnjfnidzj H 50 Odzd j O tcOo dzj dets dzO dL zyd dzd
BBJ SOl tsteB j todzg)dPO)l 8:@,u ( U s Oy j 2 dzj A&, 8,8Cu ( UO
Bj s Ok tcOdsBAG(F®G)D 6,80 &jlssH OB BodtsS todmlsOdz dats 2
lsjtodststej dzse j detsc o OW d (.
[ jsOltsteB j todzd Is d BjlsOyj2dzj todls L sMistclzC |
tcOG 5 dzO dz! dzts 2 md dze s dzd d o P4/nifnim t§ fr)j [dsteCtizisdats) \oddas R d
sOdzdzdL zjlsy o (dBodss dzd dedets? G g f@Rsded d o
s Odzdzd Wj ME 52 MistelzC Is L4 TO, @f dzfPte O dxts 9 , f tsded 4j Hitg'C
d dzO 3, 5 Bt jzdzdsls s i) tzs § H)WBY'T © HBf YOz Cshte’
Sd&zZOG 08 IsfMw Oltd &jHd d BsdjSkzd o6H' .
HOdzdz' 5 Bts dztisCidafofde ddzlsigtgj2dzts ¢ e OW  Isj f dztse
cOdzse toj L Us= s B UGS &8KIWdY oijlsOlststes j tod
3Qy43&w— 56 °PRBinldy  o3j Is Oy Jh2=029.%(d,ls €8.5K™", U,
= . BKM aj0ls Ozt Odzsydteydls©. o¢dzdL slstetsy oW
owsa Mse zOMmizjsmw M OdedL slstesf dj 2 dL d3j
LHIGOR. 15 HOGd &3 fstetsh Csotcs2 IsjteBstsj dzls ¢ j dats
11sOfO HjedHEOLOYydd (g Isj&fjteOlkzteOR 100,
lted dLEzyjdedd Isjfdsetsets w©OMhdj ddy d&jlsou
deso dzj dgs HO9 O 1 SOfO HjEdHtOIOYdd ftd 30 d
Yjdzdz' | ®jLEdz Ol fotshC(seos? Isjtohsej dlsa
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tso HJGJdHBOISOmAEHH W k30 dzj tciPdztstej L Zdz! IsOIs Oz
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Iso j IsMmise j dzdats) .
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X-RAY DIFFRACTION STUDIES OF LEIBIGITE Ca(UO,)(COs)s(H20)11, AT NON-
AMBIENT TEMPERATURES

Kalashnikova S.A:?, Nazarchuk E.\}*.and Gurzhiy V.\

! Saint Petersburg State University, 199034, Universitetskaya reibSt/Petersburg, Russia
? Laboratory of Naturénspired technologies and environmental safety of the Arctic,
Nanomaterials Research Cent®la Science Centethe Russian Academy of Sciences,
Fersmana str., 14, Apatity, 189209, Russia.

1l teso J HJ dzts Isjtedistej dzlsc j desctcOW  yd ME 54 d i d
Ca(UO,)(CO3)3(H20)11 [1].

CEMyfdtedj delst ftesojHjdm ) dMmftsd Lo Odzdg o3
Rigaku XtaLAB Sinergy S X ay (Isj &3t j tcOls At &UADB HEY DY O,.L shddOe 50
SOCHBtesh Csotsets HJW tc Olinat/dgjldsjtalglf jRd Oysalzktaudzl 28 B @ Off O
i200UC, hOoe¢ 10UC).

 ddzOBBd SO0 dL d3jdzj dedv  OtcOdRj Istetseo  dzj o MsC OW
slsdesmdlsmwy ¢ thstesods®z sdfkz, d Ikjfddtser j Ctd
9" M€ dEziztc IstczC Isktcdzg" = §f jtojrtsHSe ftod Isj tedzd yd
B' dzts. dwlstckzClskztcO S OL OO kM2 ydestsmls! Hts 76U

RL 1lsets MmdzjHlkjls, Ylsts B dzOtelzy j dzadJ H Odzdzts
Emdzseo dwr Y OttSets §Cdzd BOO dGROdztse j oszlgdezd ™ | B8tc O
ftotsa ZOH degtsd3 S dzd di3OIsj, dzdBts ©® HBHL jd3der = orf tcOB Sls

t OBtSIsO or f sdzdzj d&z20 fted HBHHJWYCJ 41 BJ UL, ©
1 Okzydesets AHAHOO®O080. 23t jdelse j detso MCd dimidzj Hise O
Ct jdzlsc jdesHdWtcOC yd tsdedz" j B IstsHT d ffdzj +

[1] Mereiter K. The crystal structure of liebigite, CaUO,(COs)3. ~ H,M. Tschermaks
Mineralogischeund Petrographischéitteilungen 1982, 30, 27-288.
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PdBi STRUCTURE PHASE TRARBITION DETECTED BY INGLE CRYSTAL X-RAY
DIFFRACTION

Karimova 0.V}, Mezhueva A.A. and Zolotarev A.4.
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STRUCTURAL FEATURES OF DENTAL TISSUES (ENAMEL AND DENTIN) UPON
COOLING AND HEATING BY RAMAN SPECTROSCOPY
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IGG UB RAS; podarenka@mail.ru

1B d CtsfMmisd weodzwe Isfpw yYtejL o YOl dzts 9o Oy dzr dic
sSHo jtcd O3 iy dzgdwdz o tjLizdz sOIsj HJOGjdzgjL O ddzqd
Cslstse € O, ftsetcj BOdZ dzgOV Ctoj BOYdwWag H Y @y ®WOL )z - w
tetsyJ MO, LS Jtedd3d dzlsOdz! dz" 2 @ dzOGtcj o Mtsotej dzi dz
J B jtcOEi@dB (GH)67890mMlEsd O (BtetslsS ] otj @Y daj
nSHd § f HJOGjda sdui mMeédisd ftesyj Mmokd, ftesd
e
M
J

O HE

H
dsd ded (o dzduj dedy CwdmlsOdzdzd ydesinlsd, 65w
]l AtH] OB BBsitufsty B H3P dats o M C-ist J CHE welipS s d W
dzj Htse Odzd j MstczC skztcdz ~ ftcj sBtcOL ts9 Odzd 2 T {
Zso jCO d LEBO yjdzse jC O BiosdzL satsets 9 jCO (50
83873 s. wfjSlter st o { tHorbalatiRamHRR800 Byflijti€nktc ts d3j Is t
CtodelV 5C Oz dz' a3 OjehpusBXEBFM EHEB ] CIsdes 501, ydWictses OW
Is j tc d3ts fiyls Simzafrk TSk 6 0 O . [ dzv o BS8L B zy H jHE{edzOf fytitds df' 6 3D
dzdz) , Hd&zv LOTHHYtcDT ytsdzdzOW tcj" jISCO 1800 d 60
cOL ) h j dzef §f ztpBhls Of esMistc Odzfis o j dedzets j -2 0 odfSdf.d3" 5 j ¢
My i Clster f sdzlz yJ dz’ ftcd 1RMIS tc ] fgOEA]EHM IS K7 dEgeGHzl o OO
stsydesmils! JsHHjteyOdRIY Isj iB3f j eOlskzter 0. 1

[ d&z2v BKOBBISEd M jSlstcOdz dzf » HOdzdzr = d MY sdz
My j SlstcOdz! dats 2 f OOl stedL Oydd ( OQoalstsS tetej dzv yd &
ftejHY BYlsdlsj dz dzr 3 Yt MteOo dzgj dzed ¥ M pebkiithg)d y d s dzdz
ftod sBtcOBBISSC | tcOBOdzs o ME d - My jClstctso M dedL €
MmtsH
94 n
Is §

;n,
=)

jBY O R Whtsdolihphig] ds@ js00y ] f§dksats ©OL
jMlse f orMsCt? Msjfjd ¢ MstekSbkztedsets d |
fjcOkeon (ulsts MiwOs jHddos HE" BdsOfOlsdlsO
) 5COL Odets, ybts OdsisOddd Isj edsd i POy o Oo d
OolbsSSicie dv ydsdedes?2 WhkdeCydd HdzW e s dsj dede R

sBEMmdse dzj d CStdBfdzjSMder &8 Hj2Msodj 3 ©OL dzd Y
CdHEsSMdd d &7 d oGHGBELGBHA R MeweLj2, (6lsjew

Hy dzOlsktcOyd e r Cisded@@E]jjdz@s,tc 6 Odzed yj ME 82 WOLTM ; EHOdz
dsdsqg -bd§ O.
t OBtSISO Y BHHJjY OO A8OB@Estsd3 (1A -~ 22

[1] Lebonetal. J. Archaeol Sci, 2010, 37, 226522276 (2010).
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INFLUENCE OF FLUID REGIME ON THESYNTHESIS OF ZIRCONG®AND
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STRUCTURAL, MECHANICAL AND VIBRATIONAL PROPERTIES OF THAUMASITE
FROM CLASSICALATOMISTIC SIMULATIONS

Tararushkin E.V.! and Kalinichev A.G.?

' HSE University, Moscow, Russia; evgeny.tararushkin@yandex.ru
ZLaboratoire SUBATECH (UMR 64571 MT At |l anti que, Nantes Univ
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Thaumasite plays an important role in cement chemistry as the primary cause of
sul fate corrosion in Portland cenlé@ismineralt | ow
forms a solid solution with ettringite which is usually present in cementitiotesriaa, and it
is an unusual mineral in that it contains silicon no®rdination with hydroxyl. Thaumasite
formation is preceded by the decomposition eé&€ and the presence of dissolved sulfates
and carbonates in the pore solution.

Chemically repreanted as GfSi(OH)e](CO3)(SOs) T LQ [H], thaumasite exhibits a
columnar crystal structure comprised of stacked silicon hydroxide and calcium hydroxide
polyhedra. The hydroxide columns are interconnected through a network of hydrogen bonds,
facilitated byH,O molecules, sulfate ions, and carbonate ions occupying the intercolumnar
spaces within the crystal.

The ClayFF force field [2] has been originally developed for atomistic computer
simulations of clay and cement materidlge have shown recently thatettClayFF force
field, modified by the explicit inclusion of Met&-H angular bending terms into the
parametrization, (ClayFMOH, [3]), not only reproduces accurately the crystallographic unit
cell parameters of ettringite but at the same time, noticaaipgyoves reproduction of the
elastic properties of ettingite and its vibrational properties. Here we use the same-ClayFF
MOH force field to studythaumasite by classical molecular dynamics simulations, including
its structural and mechanical propertids topology and dynamics of the intreystalline
hydrogenbonding network, and the vibrational spectra. The results are compared with a
diverse set of available experimental data, includirgydiffractometry, neutron scattering,
IR and Raman spectrogog as well as earlier atomistic DFT calculations [4].

This research was funded by the HSE Basic Research Program.

[1] K hl er S. , He iCenz Cobr. Res2QD6,36) 60&G6. L .

[2] Cygan R., Greathouse J., Kalinichev, A.Phys. Chem. (2021, 125, 17573
17589.

[3] Tararushkin E., Pisarev V., Kalinichev, 8em. Conr. Res2022 156, 106759.
[4] Scholtzova E., Kuckova L., Kozisek J., Palkova H., TunegaCBm. Conr Res,
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COMPARATIVE REVIEW OF ORGANIC ANDINORGANIC TRACERS USED IN SOIL
EROSION AND SEDIMENT FINGERPRINTING RESEARCH
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Resources, Tarbiat Modares University, Noor, Iran
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Associate Professor, Department of Watershed Management Engineering, Faculty of Natural
Resources, Sari Agricultural Sciences and Natural Resources University, Sari, Iran

Soil is one of the most important natural resources and the main basis for life and food
production in terrestrial ecosystems. The increase in population and the degrafifdrests to

have more agricultural lands and produce more food, especially in the last century, have led to an
increase in the intensity of soil degradation. Studying and measuring soil erosion and identifying
erosion hotspots are essential for thecegs of soil conservation measures. The use of different
tracers based on the physical and chemical characteristics of soil and sediment are the newest
methods for sediment source identification. In these methods, a characteristic of a specific tracer
in different soils of a watershed and river sediments is measured and compared, and then the
contribution of different sources or soils in erosion and sediment yield is determined using
statistical models. In this regard, various physicochemical and biolqgioperties of the soil

such as grain size distribution, color, magnetic properties, mineralogical composition, heavy
metals, stable isotopes and radionuclides (especialp and™%Phyes), the ratios of nutrients

and organic materials,-alkanes andeutral lipid biomarkers and etc. are used as tracers to
measure soil erosion or to identify and determine the contribution of sediment sources. The
optimal conditions for using each of these tracers are dependent on many parameters especially
the originand nature of the tracer and the study goals. Generally, magnetic properties, some
mineralogical composition as well as soil radionuclides are inorganic and affected by the parent
rock and are especially important in young soils; while the ratios of ntgri&nd organic
materials, ralkanes and neutral lipid biomarkers are the signatures of the biological conditions
of the soil surface and vegetation cover. Therefore, researchers usually select tracers according to
the purpose of the study and based on gbié characteristics, the sediment sources to be
identified and discriminated, as well as the costs of soil sampling and measuring the tracer in the
laboratory.

Key words: Biotracers, Heavy metals, Magnetic tracers, Mineralogical composition,
Radionuclieks.
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CHANGES IN CRYSTALLOGRAPHIC CHARACTERISTICS OF HYDROXYAPATITE
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HOMOMOLECULAR AND HETEROMOLECULARCOMPOUNDSIN CHIRAL SYSTEMS
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CRYSTALLIZATION BY ACTION OF CYANOBACTERIA
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D.Yu., FrankKamenetskaya O.V.
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ftesojHjdes Ho jo Mitcdd tehpdsdls inittsdd 9 hIsOdBsdzse A1 )
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[1] Berenjian, A. and Seifan, NMineral Formation by Microorganisms. 2022, Springer, 387p.
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Al dzCtseo ,2b. ¢.
Yy Q2 ykz ¢, 1&l. 1 .
Yy Otej J 9120. ¢ .
y Otc € d dz 48, 60f 62, 77, 85, 89, 168

215



Yy J BT €ddzl5g,. 1#.
yjteowCsoamS1OM™ [ . 1.
Yyjteow Cso MGLIA2 1 . 4.
yjtwesjmsas 1.1 .

Yy j todzr h j ©59,1149] .

Yy ¢ Odzts 938,52, 53, 67, 73, 769,

124, 161
Y 2§ tc Iz dats, 26, 109, 183
Yy Ztod dzd dz188 . ¢ .

z OB dzd dzim ¢ d 720, 79, 141 .
z OG O dets g90, 114
ZOHteddz 69 . 1 .
ZOtOff s Al . | .
ZOter ¢ ddzl42. 1 .

Z Ote’ G d dz 1%0, 122
z0OySsd2 ,av,1h6.

Z 9 Odzin ¢ OW78,/1001 .
ZJoJdzjo A7,073[ .

Z Jdoyd dzf 100 . ¢ .

z j deH ted §, 58, 115,.122, 124, 132,
158

zddzse mS dB6 I . .

zda®dde 161 ¢ .

ZddzH tctso,18R. ¢ .

zdzv Alsd dz@B3¢. J.

ztejy Jl415174

ZIsj dzB j @13y . ] .

z b i3d dzts o (R7,45, 171

20f 500,151 .
50 dets 62 ¢ .

¢ d igtsoe, 7R, 104 .
Ctso j dzykzE39 1 . 1 .
Csodzj 9,8 1. 1.
Ceetsod, {8 [ . 1.
dzdzts 9 O, 178. ¢ .
dzitsdz ,B05 Y .
fomSC kw2 [. 1.
tedzsh j dzC,86 R . | .

OOOOOOO0O0O0
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