bur-npata aHanns3 u
CO31aHNe HOBbIX
MaTepmnaaos

EBreHmnn AnekcaHgpos

MeKBY30BCKUN HAYYHO-UCC1e40BaTeNbCKUMN LEHTP
NO TEOPETUYECKOMY MATEPMANIOBEAEHMUIO

Camapa, 2018



Big data onpeaeneHue

e Big data — 3TO MHCTPYMEHTbI, NoAX0Abl U METOAbI
06pPabOTKM CTPYKTYPUPOBAHHbBIX M HECTPYKTYPUPOBAHHbIX
NAHHbIX ANA KOHKPETHbIX 33434 U Uenen.

2007 ANALOG
19 exabytes

- Paper, film, audictape and vinyl: 6%
- Analogvideotapes (VHS, etc): 94 % ANALOG

Global Information Storage Capacity
in optimally compressed bytes

- Portable media, flashdrives: 2%
- Portable hard disks: 2.4% DIGITAL ‘U
- CDsand minidisks: 6.8%

- Computer servers and mainframes: 8.9 %

- Digitaltape: 11 8 %

/ - DVD/Blu-ray: 22.8 % @

. L - DIGITAL
DIGITAL axr < STORAGE
0.02 exabytes

1986 1993
ANALOG ]
2.6 exabytes

-PCharddisks:445% P
123 billion gigabytes

“beginning

of the digital age”
50
% digital: Rt oo i
1% 3% 25 % 94 % DIGITAL
280 exabytes

Source: Hilbert, M., & Lopez, P. (2011). The World's Technological Capacity to Store, Communicate, and
Compute Information. Science, 332{6025), 60 =65. http://www.martinhilbert.net/WorldinfoCapacity.html|




TexHUKn n metoabl aHaNMn3a

e Data Mining: obyyeHue accoyuamuBHbIM
npasunam, KaAaccupukayus, KaacmepHsil aHAAuU3,
pe2peccuoHHbIU aHANU3,;

e CTaTUCTUUYECKUN aHaANU3;

¢ Bmsyanmsau,m dHA/IMTUHECKUX AaHHDbIX.



NcTouHUKKM Big-data

* MHTepHeT (couceTtn, dopymsbl, 6n10rn, CMU u
Apyrue camTbl);

¢ KOpI’IOpaTMBHbIe dPXUBbl JOKYMEHTOB,

e [loKa3saHUA AATYMKOB N NPMOOPOB, pe3yabTaTbl
3KCMEePUMEHTOB.



Materials Genome Initiative
for Global Competitiveness

June 2011

#‘ %
L A
| Computational
\ Tools

Experimental Digital
Tools Data

‘\\ W

Materials Innovation
Infrastructure

Materials Genome Initiative: A Renaissance of American Manufacturing, Tom Kalil
and Cyrus Wadia, https://www.whitehouse.gov/blog/2011/06/24/materials-
genome-initiative-renaissance-american-manufacturing



https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
https://www.whitehouse.gov/blog/2011/06/24/materials-genome-initiative-renaissance-american-manufacturing
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&\...i x 16.1
Mg-MOF-74
(IRMOF-74-1)
—30A—

Co3aaHMe HOBbIX MaTepmnanos

A oo

IRMOF-74-XI|

OcHoBHasa napagurma:
OT MUKPOCTPYKTYpPbI K
MaKpPOCBOMUCTBAM

KonunyecrteeHHoe onucaHue 7]
MmogennupoBaHMe CBOMCTB MaTepuanos
Ha aTOMHOM M MO/IEKYIAPHOM YPOBHAX
KomnbloTepHbii AN3ahH  HOBbIX
maTepuanos

J1abopaTopHbIN CUHTES,
pa3paboTka TexHonoruum,

BHegpeHue




MeTtann-opraHuyecKkue KapKacbl
AKKyMynaTopbl rasos

pMeTanInyeckue
COeAUHEHUA U CNNaBbl, yI/iepoaHble
HaHOCTPYKTYpbl
KOHCTPYKUMOHHbIE maTepuanbl

mMmaTtepuanbl

TBepAble 3SNeKTPONUTbI U KaToAHble
martepuanbl
INEeKTPOaAKKYMYNATOPbI

Lleonutnbl
Katanusatopbl un agcopbeHTbl



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://greenevolution.ru/blogs/elektromobil-bespokoit-ekologov/&ei=_850VLXaFM_qaJ3VgNAJ&v6u=https://s-v6exp1-ds.metric.gstatic.com/gen_204?ip%3D46.0.64.55%26ts%3D1416941238956285%26auth%3D6kknq57qw7bnp37r377dtopwd73laxm7%26rndm%3D0.08932352051407699&v6s=2&v6t=78513&bvm=bv.80185997,d.bGQ&psig=AFQjCNF3r9sGvRB6S9_4LZgVyKiDdK7A6A&ust=1417027638847642
http://www.science.tamu.edu/img/articles/Zhou_GasTank.jpg
http://motornoe.com/uploads/images/images_4/catalyst-short.jpg

McxoaHble AaHHble 0 MaTepuane
(cocTtaB, npeanonaraemble CBOUCTBA)

[Monb3oBaTeNbCKUNA
nHtepdenc

MawwnHa BbiBOAA
(HOBble 3BpPUCTHUYECKME AaNITOPUTMbI)

JKCnepTHOE 3aKN0YEHME O basa
BO3MOXXHOCTU NOJIyYEHNA MaTepuana 3HaHWUM
N ero npeanosiaraembix (HoBble napameTpbl
XapaKTepuUCTUKax N Koppenaumu




[1aHHblE A8 NOUCKA KOppenaumm

Okono 900 000 3anuceu

The Cambridge Structural Database (CSD)

The world’s comprehensive and up-to-date database of crystal

ey

structures with over 900,000 curated entries s E




KaK mbl pabotaem

MNocraHoBKa 3agauun (MIY, Mocksa)
HaTtpuin-npoBoaALMM KAaTOAHbIM MaTepuan, Coaepalmim atTombl META/INOB C
nepemMmeHHON BaNeHTHOCTbIO, C KATUOHHOM eMKOCTbio He meHee 100 mAY/r

BbICTPbIVN NOUCK AaHANOrOB
Bonee 10000 HaTpUN-CcOAEPIKALLMX BELLECTB
bonee 1000 BeLLecTB C aTOMaMM METa/INI0B C NEPEMEHHON BaJI€HTHOCTbIO
Okoso 300 BelecTB C KATUOHHOM eMKOCTblo He meHee 100 mAY/T

BbICTPbIiA NOUCK BeL,ecTs,
KOTOopble MoryT 06,1a4aTb HaTPUEBOM NPOBOANMOCTbIO — 0Ko10 120

JeTanbHblii aHaNU3 NONYYEeHHOMU BbIOOPKU
Okono 90% - n3secTHble KaToAHble maTepuansl

TouHble pacyeTbl KAaTUOHHOM NPOBOAUMOCTH
Okono 10 BellecTs npeacTaBaAoT coboit NoTeHUMaNbHble HOBble KaToAHble
mMmaTepuanbl

S.S. Fedotov, N.A. Kabanov, A.A. Kabanov, V.A. Blatov, N.R. Khasanova, E.V. Antipov
Solid State lonics 2018, 314, 129-140



KoopanHaunoHHbIe NoNMeps!

7000 ® Total (CSD)
B Extended (1D, 2D, 3D)
oL A MOFs (3D) _
6000 — @ o PP ]
ER et L | __
@ 5000 [~ 2 B fese"" ]
5 ® ‘l’l" i“.‘- ]
S 56 5-”92;5_-.--#-" L] B lMonumepHbIie KOMMJIEKCbI Memarssos
& 4000 — O 4 |gmmmy™ Ny 4
u T [ sornt . U op2aHuU4YecKuUx MoJleKys
- A _i.li' B |
% 3000 B 0 1 I.-‘-S 1 1 1 1 | |
‘zj 1975 1980 1985 199;1‘};?95 2000 2005 2010 — .BblCOKonopMCTble beHKLI,I/IOHaJ'IbeIe
e maTtepuarnsi Cc HaHopa3MepHbIMK
1000 MOHOAMCMNEPCHBIMU nopamu (rasoBble
NOBYLUKA, MOHOOOMEHHWKN),
0TI T T L L L LT T T T I I T e T efalbHUA MarHUTHBIN NOPAAOK,
I repyaILeeIINTISSISINIILRES y
2222222222222 28R8K88C88&  *CNUHOBLIN KpOCCOBEP,
A P . *HENMHENHAA ONTMYEeCKasi akTUBHOCTb
¥ 20 “"“*E.{t‘b *XMparbHOCTb,
3} 7 e, | OptaH'+4c ¥ : epeakunoHHasa 1 KaTanutTnyeckasad akTMBHOCTb,
& L. y o % : :
} k- : : e[IIOMUHECLUEHUMA U T.4.

v . - ~ .
E 1 5 W\ CH €O+ ©)~H % \
8\&; x 16.1 \"‘ Hy0 + KoS,04 ; N .

\
\ ‘v 3
0OSiMe., X ‘ .
Mg-MOF-74 & e e i L

(IRMOF-74-1) T

poR S
1

o

58
Aanas
3

TRLLERL

b Sa A IRMOF-74-XI

H. Furukawa K. E. Cordova, M. O’Keeffe, O.M. Yaghi The Chemistry and Applications of
Metal-Organic Frameworks. Science. 341. 6149. 974-976. .



[TopucTble KOOPANHALMOHHbIE MOJAMMEPDI

A
Long axis
s 9 /\/
v o

Long axis

—
Short axis & B

" Ratate 90°
perpendicular to the papsr

12

H. Deng et al. Science. 2012. 336. 1018-1023.



reOI\/\eTpI/IKO-TOI‘IOJ’IOI’VNGCKVIG MeTodbl
Mo ae/IMpPOBaAHNA NMOPUCTbIX MaTeEPKNA/IOB

* Tonosormyeckme MoTmUBbI CBA3bIBaAHUA
cTpounTeqbHbIX eANHNL,

e Tonosorna nepennetTeHns KoopanHaLMUOHHbIX
NnoanMmepos

e Tononorna cMctembl NYCTOT U KAHANOB B
KPUCTaN/IMYECKOMN CTPYKTYpE



Tononormyeckme MmoTMBbI CBA3bIBAHMA
CTPOUTENbHbIX €ANHULL

[Zn,(u,- bdc),(u,- dabco)]-(CH)
(bdc - 1,4-6eH30nanKapbOKCUNAT-aHMNOH;
dabco - 1,4-ana3abunumnkno(2.2.2)oKTaH)

0-KOOPOUHUPOBAHHbIE
y3/1bl — BHEKApKaCHbIe
yacTuubl

1- KOOPOUHUPOBAHHbIE
y3/1bl — KOHLEBbIE
nuradapi

2- KOOPOUHUPOBAHHbIE
Y371bl - MOCTUKOBBIE L,
nuraHgbl n 2-
KOOPOUHUPOBAHHbIE
aToMbl MeTanna
N-KOOPOUHUPOBAHHbIE
Y371bl - MOCTUKOBBIE L1,
nuranabl U N-Koopau-
HMPOBaHHbIE aTOMbI
meTtanna (n>2)

14



Ockwig N.W., Delgado-Friedrichs O., O'Keeffe M.,
Yaghi O. M., Acc. Chem. Res. 2005. 38(3). 176-182.

15



[lepenneteHunn

JEZRUB [Zn(H,0),(4,4"-bipy),]?*

Y :
underlying net (red) sql +
fused ring net (green) FRN sql

inclined catenation of two sql + inclined catenation of sql (red) + single 6-c extended ring net
Hopf ring net (HRN) 2-c linear chain 6-c extended ring net (grey) ERN ERN = FRN+HRN = (4°.65)-6T13

(39.412.57)0%@

inclined catenation of two hcbh + inclined catenation of heb (red) + single 8-c extended ring net

underlying net (red) hch + ) ) ’ ) . o
Hopf ring net (HRN) 2-c linear chain 8-c extended ring net (grey) ERN with some coincident edges

fused ring net (green) FRN hxI

16



Tuvnbl NnepenneTeHnA

Interpenetration:
2-fold sql

4 HRN

216 2C1

1-periodic

330 sql 2-fold

104 sql

2-periodic

5 44-(0,2)
1-periodic

5 Kla
2-periodic

11 Extended ring nets ERN

108 structures @aia ®17) | 32.7%

101 structures @4 | 30.5%

[ [ vEGRAD (B16) || BUBPAR, CISSUU |

[owuroc || iBuDIT| 6
different

| |[ETEVAC | | GIKREZ | patterns

—3>» 104 structures 4.4v &8 | 31.5%

———! 5 Solomon linkA |
——3{ 5 Solomon linkB |

108 structures ErN (4.4)i1a B17

101 structures ern (4,4)lIb

17



Cxema MHOIoypoBHEIo Tornosf1orn4eCcKkoro aHasinaa

Rb[Cd{Ag(CN P4
[CA{Ag(CN),};] J-’ﬁ"’fo"’
Extra- %f 3 —v‘%f
framework o DA o | Rb*+ CdZ -+ {(NCIAG(CN)F = oo+
species composition composition 2 24!
Coordination 0-coordinated (Rb) . /O/D .
figure Octahedral (CdNg) «7
Linear (NCAgCN)
@ @ T ]
Underlyin -_.c _ _
netv s pcu et —T .a:"ﬂﬂ
it g
Interpenetration 3-fold ;,____:; 6,_,_.._.’__’.5_, /
e A A

E.V. Alexandrov, A.V. Virovets, V.A. Blatov, E.V. Peresypkina, ) L 5
Chem. Rev., 2015, 115, 12286. P o ’




[TocTpoeHmne CTaTUCTUYECKUX
pacnpeaeneHnm

2000
1800 035 0.346
1600
0.3
8 1400
2
© 1200 025
g mOD WI1D W2D W3D MMixed 4
w 1000 % o2 -
3 800
IS 015
2 600
z 0.095 0.039
400 o1 0.076 0077 paors
200 I I I I I I I I I ”
0.02
0 I I l EEERE®= 0007 ggpr 0004 0003
Fe Cu Ni CoMn Pt Cr MoAu Ru W Ag Re Cd Zn Pd Hg Gd Nd Sm Sn Nb ! z 3 4 s S i Tber 1 " 1z 1
KoopanHanmonHnoe yucio
LlenTpanbHbIE aTOMBI
10000
go00 9046
8000
70000 2 2000
60000 %
50000 2 6000 .
2 5000 4809
;%gg o 2000 0D m1D m2D m3D mMixed
2
20000 I g 3000
10000 z 1844
5 Illlllllllllllll 2000
] o
O CO HOCp Br PhP I MeCpMeNO,CN S ac {, thf OH S SCN Py 1000 ﬁ' 456 399 307 144
o E] 0 B P B 22 8 65
E. 01 Kmﬂl Tocu pooool M3 MZ BB KOZ T3

JInragner
Koopaunanus nuranion
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18470 cTpyKTYyp — 4813 TONONMOrM4YE€CKNX
TUMNOB

o

4-c sod

9]

6-c acs

~J

6-c mab
4,6-c fsc
5-c bnn

[
o

=Y
(=]

4-c nbo

=

seh-4,6-Imma
4-c vt

4-c sra 24

3-c ths .116
3-c srs .121

3,6-crtl

8-c bcu

[=2]
[#]

NG "5 530 V5 SN N e e g

0 500 1000 1500
E. V. Alexandrov, V. A. Blatov, A. V. Kochetkov and D. M. Proserpio, CrystEngComm, 2011, 13, 3947-3958

O. Delgado-Friedrichs et al. J. Solid State Chem. 2005, 178, 2533.

pqrs OnucaHue TONO0N0rMYecKoro TMNa
1121 Sodalite, semiregular, simple uniform tiling
1122 Spherical packing (SP) 6/4/h2, semiregular net
1231 Pillared sql layers
2222 Theoretical sqcl1
1221 BN, uniform tiling, SP 5/4/h5, sqc12, invariant rod packing
1111 NbO, regular, SP 4/6/c2, sqc35, invariant rod packing
2541 Theoretical, rod-packing sra or pcu
1121 Semiregular net, SP 4/4/t1, sqc176
1331 SrAl,, zeolite ABW, quasisimple tiling, SP 4/4/01, rod-packing
1211 ThSi,, minimal uniform, SP 3/10/t4
1111 SrSi,, minimal regular uniform self-dual chiral, SP 3/10/c1
2232 Rutile, rod packing pcu
1111 BCC, minimal regular self-dual net, SP 8/4/c1, sqc3
1221 CdSO,, minimal uniform self-dual, SP 4/6/t4, sqc5, invariant RP
2132 PtS, theoretical sqc183, rod-packing
Diamond, minimal regular uniform self-dual,

1111 quasisimple tiling, SP 4/6/c1, sqc6

a-Po, minimal regular uniform self-dual, uniform tiling,
1111 SP 6/4/c1, sqcl, invariant rod packing

20




Koppenauuu
«COCTaB-KoopAHaLMS-TONOOrNS»

nia

G

a9 Q99

< PEK PPP

PRa ROO

CORO>

Z 0O

Fe

Anexcannpos E. B., ITonomapesa A. C., biraro B. A. Koopa. xumus. 2011. 37(2). 83-95.
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AccounaTuBHbIE NPaBUIa

h -’
KOOPIMHALIMSI METAJLIA

IF (Me="Mn") AND (OxS=2) AND (Cn=6) THEN CCp='N6’ with P:71.9%\’ /“\ J\ «-/A\

0 ; c
KOOPIMHALIMOHHASI ®OPMYJIA \ ¥/ -3
Coordination modes [Serezhkin, V. N. et al. Acta Cryst. B 2009, 65, 45]: , ,l-(
M? (561, 63.2 %), B2 (303, 34.2 %), B3 (21, 2.4 %) N/ \'B’ﬁ/
Coordination formulas: /g,..d\ /g \
AML, (206, 25.4%), AMY, (183, 22.6%), AML, (98, 12.1%), |
ABZ, (87, 10.7%), ABZ, (51, 6.3 %) /7 \
|
TONOJ0OIrusi CETKH .
IF CF="AB2;' THEN UT="pcu’ with P=97.7%; *

IF UT="pcu' THEN CF="AB2;" with P=91.2%;
IF CF='AB?,' THEN UT="dia’ with P=82.6%; 4|
IF UT="dia' THEN CF='AB?," with P=95.0%.

Alexandrov E.V., Shevchenko A.P., Asiri A.A., Blatov V.A. ABZ 2% pcu e 6k

CrystEngComm, 2015, 17, 2913. e ABzz»gso%dz';




[lepeBo peleHni

2D - 64%

h

triangular - 100%

A,B?,

\

IV \
Cu-94.4%
- 0, =
heb - 100% > ng-5.6%

Ni & Au - 28.5%
Ag & Cd - 14.3%

3D -36%

octahedron & linear - 80%

\ 4

Fe & Ag - 14.3%

-87.5% >
s Co & Au - 14.3%

Co & Ag -14.3%
Mn & Ag - 14.3%

A 4

bes-12.5% >

Ni & Au - 100%

triangular - 20%

3,3,3,3,3T1 -50% —>{ Cu - 100%

noe - 50%

Cu - 100%

W

Alexandrov E.V., Shevchenko A.P., Asiri A.A., Blatov V.A.
CrystengComm, 2015, 17, 2913.

1 Triangular b
ceordination

Coordination formula
AzB?%3

!

Octahedral + Linear
coordination

T

-
-

P20

>




[IpnMepbl CUHTE3UPOBAHHbIX
KOOpAWHALUWOHHLIX NMOJIMMEpPOB

r ¢ .k

L,

[Cd(sdﬂc)(ibpi)]-HZO (12 nmmepos)

b

ep)

24

S. Liu, Y. Yan, M. Guo, H. Guo, X. Guo, E.V. Alexandrov Inorg. Chim. Acta, 2016, 453, 704



LleonuThl

& C Y | @ resrfos.suse/IZA-SC/ft.php Inpexc www hypatheticalzeolites.net

il Cepmucei |8 Anpexc [£) Mouta [ Mepesogunk Google [ Mummcrepcreo mpon Synthesis and crystal - & CONVINCE Proj [} Moura [8) Yacro nocewaemsie ] Tnaswas crpanuua An.. Cepeucel AHgexkca @0 HauanbHan cipaHuua

HOME DATABASES TOOLS REFERENCES LINKS STATISTICS ABOUT

Other Links
Credits

References

Framework Type Powder Patterns Building Schemes | Disordered Structures

Advanced Search

Atlas of Prospective Zeolite Structures

Zeolite Framework Types

Martin D. Foster and Michael M.J. Treacy
Search for a Framework Type Code (FTC)

(Two or more letters/numbers: also search for a material that contains this string)

Welcome to the Atlas of prospective zeolite frameworks.

or select an FTC from the table:
* The website was last updated May 5th, 2010.

ABW | ACO | AEI | AEL | AEN | AET | AFG | AFI | AFN | AFO | AFR| AFS )
* There are currently 5,389,407 structures in the Bronze database.
AFT | AFV | AFX | AFY | AHT | ANA | APC | APD | AST | ASV | ATN | ATO

RSN G EslECl EEeR el REERlEEaETE * There are currently 2,175,685 confirmed Bron.ze topologies that are unique.
B0z | BPH | BRE | BSV | CAN | CAS | cDO | CFI | CGF | cGs | cHA| chI * There are currently 97 of the |ZA frameworks in the Bronze database.
CLO | CON | c8v | czP | DAC | DDR | DFO | DFT | DOH | DON |EAB | EDI

EEI | EMT |[EON| EPI | ERI | ESV | ETL | ETR | EUO | EWT | EZT | FAR
FAU | FER | FRA | GIS | GIU | GME | GON | GOO | HEU | IFO | IFR | -IFU
IFW | IFY | HW | IMF | IRN | IRR | 4RY | ISV | ITE ITG | ITH | 47N
TR T v W wWR T ws vy L ww | oew | oNT 2oz [ JrY MD Foster and MMJ Treacy, A Database of Hypothetical Zeolite Structures: http:/imww.hypotheticalzeolites.net
JSN | JSR | JST | JSW | KFI | LAU | LEV | LIo | -LIT | LOoS [Lov | LTA
LTF | LTJ | LTL | LTN |MAR | MAZ | MEI | MEL | MEP | MER | MFI | MFS

MON | MOR | MOZ | "MRE | MSE | MSO | MTF | MTN | MTT | MTW | MVY | MWF For questions regarding the website please email: "martin" at "foster" dot "nu"
MWW | NAB | NAT | NES | NON | NPO | NPT | NSI | OBW | OFF |oKo | osI

If you would like to reference this website, we suggest the following:

OS0O | OWE | -PAR | PAU | PCR | PHI | PON | POS | PSI PUN | RHO | -RON
RRO | RSN | RTE | RTH | RUT | RWR | RWY | SAF | SAO | SAS | SAT | SAV
SBE | SBN | SBS | SBT | SEW | SFE | SFF | SFG | SFH SFN | SFO | SFS
"SFV | SFW | SGT | SIV | SOD | SOF | S8OS | SSF | *-88O | SS8Y | STF | STI
*$TO | STT | STW | -SVR | SVV | SZR | TER | THO | TOL TON | TSC | TUN
UEI UFl [UOS | UOV | UOZ | USI | UTL | UWY | VET VFI VNI | VSV
WEI |-WEN | YUG | ZON

Link to the old webpages

CUVHTE3NpPOBaHHbIE: [MnoTeTn4veckme:
232 Tunna Kapkacos 2 175 685 Tnnos
KapKaCoB 25
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Tononornyecknm MOTUB KapKaca HdyanbHasa ceTka TaunuHra
coganuta sod u ero TaunuHr 24/14:[4%.68] - bcu-x
24/14:[48.68]
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Teopust camocbopkiut
KpUCTann4eCcKkmnx CTPYKTyp
HoBbin MeTo4 aHann3a LUeosiIMTHbIX KapKacoB

CrpoutenbHbie | LleonnTbl, NOCTPOEHHbIE U3 OAHOrO
eAuHULbI TMNa Taiinos

t-afo
t-ato
t-can
t-grc
t-hpr

t-kaa

t-lau

t-lio
) - t-opr
232 Leonuta t-toc

BPH, AFS

OFF

ERI, LIO, LTL, OFF
KFI

AEl, AFT, AFX, CHA, EMT, FAU, GME,
KFI, SAV, SFW, TSC

LTL
LAU
FAR

E.D. Kuznetsova, O.A. Blatova, V.A. Blatov Predicting new zeolites: a combination of thermodynamic
and kinetic factors. Chem. Materials, 2018. doi: 10.1021/acs.chemmater.8b00905



BbipaboTka
KpUTEPMEB OLEHKM
«MPaBUNbHOCTU
cTpoeHuns 6a3oBomn
CETKMU B CTPYKType
rMNOTeTUYECKNX

e0/INTOB
4 AHanums

O reoMeTpPMKO
TOMO/IOrUYECKUX
cBoncTB 6Ha3oBOW
CETKU peasibHbIX

5 LEeO/IUTOB

MocTpoeHune 6a3oBo
CeTKM ANA peanbHbIX
LLleo/INTOB

NIOKaNbHbIM TUN CBA3bIBAHWUA TallN0B APYr C APYTOM:

N

KOOPANHALMOHHbIE YMCa KapKacoobpasyoLmx Talnos:

atko

<o

reomeTpuyeckaa ¢opma Tannos:

%

BTOPUYHbIE TaWnbI:
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S/ Kapkacos,
COOTBETCTBYIOLL
NX KpUTEPUAM

313 592
0©a3bl JaHHbIX
Deem n BRONZE

1608 noctpoeHs
13 OOHOro TUMa
Tannos

ERI P6y/mme [4°.67]+[4°.67]+[4"%.6".8°] 2663 194 5 3713581 2[45.67]+5[45.6%]+[412.6°.85]+[412.614.8] 515156
P6s/mmc
TILES
Face symbol: [4°.67] 14569 [41.6°.8% TILES
57 Face symbol: [45.67] [45.67] [412.65.89] 412,614 85]
> A== ]
S Y B =R .Y
el :q | ! | WA
V,E, F: (12,16,8)  (18,27,11)  (42,63,23) — U lal J
Symmelry: 3m Gl Gl
Wryckoff: 2a h 24 V,E. F: (12,18, 8) (18,27.11) (42, 63,23) (58, 86, 30)
Label: . Symmetry: 4r 2d, 4f 2di 2a
chpr [l tean ferl Wyckoff: 3m. 6m2,3m. 6m2 Im.
Label: t-hpr - tcan  __ teri t-new -

Special features: simple

TILING

Special features: simple

TILING

iza-structure.org
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[loncK noTeHumanbHbIX
CTPYKTYpOHanpaBnaoLmx
areHToB (SDA)
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AHann3 nomnocteun Kapkaca ISC-2




Pa3buneHne npocTtpaHCcTBa Ha
nonuaapbl BopoHoro

[Monnagp BopoHoro ans MorekynapHbI nonmaap
aTomMa B TETpasgpuUyeCcKom BopoHoro B
okpyxeHun CCl, KpuUCTannn4yeckou CTpPyKType
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CeTKka BopoHoro

ANIOMOCU/IMKATHBIN KapKac B CTPYKType [Monnsapsl BopoHoro ana atomos

coganuta Nag(AlgSigO,,)Cl, aNtOMOCUIMKATHOTO KapKaca
Loens, J. and Schulz, H. Acta Crystallogr., 23, 434-436 (1967)
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CeTka BopoHoro

)R~ ¢
el /4PN .ln..\ .
e DI 4l e S
N, 7 S a7

>"r —7 . f A k
i TR A
Y-A‘.z-.“"" ;
e

AV \

y Aase Ll ﬂ&?\. |

SN ¥ JRCE o —F
Nie

Pa3bueHne BopoHoro Cetka BopoHoro ans
COOannTHOro Kapkaca
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PacyeT reoMmeTpu4ecKknx
napamMeTpoB KaHal10B

[Monnagpel BopoHoro ons ysnos
[Noacetka 3-neprvodnyHON cUCTEMbI NOACETKN CUCTEMbI KaHaoB

LUMPOYaNLLNX KaHaroB

Vchannel =210 AB Vchannel /Vcell =0.32
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[ eomeTpuyeckmne napamMmeTpbl NONOCTEN
kapkaca |SC-2

G, 0.174 0.104 0.096 0.080
J. 13,  0.169 0.408 0.655 0.781
3,13,  0.992 0.982 0.733 0.795
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[ToTeHUManbHbIN CTPYKTYpPOHanpaBnsaoLWMn
areHT ang cuHtesa ueonuta ISC-2

-
0O =Z 0O I

\
3,4,11,12-TteTpakuc(4-nupnann)neHTaumkno
(12.2.2.2"6,97.0"2,5.0*0,13*)mkoca-1(16),6,8,14,17,19-rekcaH

SDA isc-2
V, A3 712 844
G, 0.152 0.174

J 3, 0215 0.169
3,1, 0966 0.992

MonekynapHbiv nonuagap BopoHoro-Aupuxne
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-AG°, K/ Mmonb

14

12

10

Koppenauum «reoMeTpus rnop-copoumsi»

150.00 160.00 170.00 180.00 190.00 200.00 210.00 220.00
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JKcrnepTHaa cuctema

Structure descriptors Descriptor values

Correlations
Local geometry Local topology e — —
_ et S —
R i
& e :'T::_ :x:—\...

[ 3o

Pt - o . ShnE
— . o ol e

=g
M p=BA3%
L AT,
& ) K W f
= w: sty MO pa100%
& ™ N _Ln-u o

sql

Pa)078-0.96+0.843-1.0=0.918

Alexandrov E.V. et al. CrystEngComm, 2015, 17, 2913.
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