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The general information about the process of obtaining high silica porous glasses, their 
characteristics and use in the development of ISC RAS in the creation of functional composites is 
presented.
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The lecture presents an overview of catalogs of domestic optical, radiation-resistant, color and 
laser glasses, on the basis of which optical devices, light filters and lasers are produced.
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11. Arbuzov V. I., Nikonorov N. V. Neodymium, erbium and ytterbium laser glasses // Woodhead Publishing 
Series in Electronic and Optical Materials: Number 35 “Handbook of solid-state lasers. Materials, systems and 
applications”. Oxford, Cambridge, Philadelphia, New Delhi. 2013. P. 110 – 138. 
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n3(PO4)2 – 5(PO4)3F –
l2SI2O8

-
e-mail: aripova1957@yandex.ru, tiny_nam@mail.ru

The aim of research is study of optimal parameters for synthesis of new Glass-Ionomer Cement 
based on Zn3(PO4)2 – 5(PO4)3F – Al2Si2O8 system and analysis of its physical-chemical 
properties.

-

.

, Zn3(PO4)2 –
5(PO4)3F – Al2Si2O8,

Zn3(PO4)2 – 5(PO4)3F – Al2Si2O8.

0 °C.

Zn3(PO4)2–Ca5(PO4)3F–CaAl2Si2O8.

Wilson and McLean, 1988
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e-mail: zebo.babakhanova@gmail.com

On the basis of organosilicon compounds synthesized glass-ceramic materials of composition 
BaAl2Si2O8/LaBO3 and SrAl2Si2O8/LaBO3 with dual photoemission properties in the red and blue 
spectral regions.

-
-

-

-Filler-ControlledPyrolysis» (AFCOP

–N–Si, Si–C–Si, Si–C–N–Si 

°
–

-Si-SiO2:Eu-SiON-
3+

Eu2+ – -

75d06s2 

Eu3+ –
Eu2+

SrAl2Si2O8/LaBO3 - MK
(SILRES®, WackerChemieGmbH, Munchen, Germany -Al2O3 (nan nm, Evonik, Germany), 
H3BO3 (RPNormapurAR), SrCO3 (micro, BITOSSI) , La2O3 (micro, Sigma-AldrichChem., MO,
USA Eu2O3 (nano, purity>99.9%, 45-58 nm, CometoxSrl., Milan, Italy

oC
-6300, JASCO, 
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BrukerAXSD8 Advance, Bruker, Germany;
atch! programpackage (CrystalImpactGbR, Bonn,

Germany).
eiss, 

-

SrAl2Si2O8/LaBO3

-
-

–
Al2Si2O8/LaBO3 –1200

°

-

. Eu2+

. Eu3+

1000-1200

- - . Eu2+

. Eu3+

1600

-
,

950
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e-mail: chemwood@rambler.ru

The electrode properties of chalcogenide films are studied. The lower detection limit of cations is 
10-7mol/L, while the Nernst region of the electrode function is 10-6-10-1mol/L.

, , ,
PbS-Ag2S-As2S3, PbS-AgI-As2S3, CuI-PbI2-As2Se3, CuI-AgI-As2Se3, PbI2-AgI-

As2Se3, CdI2-PbI2-As2Se3, ZnI2-PbI2-As2Se3,
- .

–7 

–6–10–1

-

KCu
2+ 40CuI-20AgI-40As2Se3

1 2 3
+ 1,0 6,7.10-6 6,8.10-6 7,6.10-6

2+ 1,0 6,2.10-6 6,4.10-6 6,9.10-6

Pb2+ 1,0 7,8.10-5 7,9.10-5 8,4.10-5

Fe3+ 10-4 1,6 1,7 1,4
Mn2+ 1,0 1,5.10-6 2,0,10-6 1,9,10-6

2018. 
. 422-427.

2. D.L. Baidakov, Yu.T. Vigranenko, O.P. Kovaleva and A.P. Lyubavina. Valence State of Copper in CuI-AgI-
As2Se3 Chalcogenide Films and Membrane Surface Composition of Ion-Selective Electrodes According to the Data of 
X-Ray Photoelectron and Auger-Electron Spectroscopy // Glass Phys. and Chem. 2022. Vol. 48. No. 4. P. 280-284.

-

-
e-mail: inbankov@gmail.com

The study of glass formation in Si-B-ZrB2 and Si-B4C-ZrB2 compositions modified by nanoscale 
particles of oxides and carbon materials is carried out. 

– – – –
– 1300 °
–
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in-situ 2 2O3,

[1, 2].

.
-

Si - B4C - ZrB2

SiO2, B2O3, Al2O3 c-ZrO2, m-ZrO2 ZrSiO4

2.

Al2O3/ZrO2
.

1. 

2. 

3. 
Si-B4C-ZrB2.

,
e-mail: velmuzhov.ichps@mail.ru

Methods for preparation of high-purity chalcogenide glasses with hydrogen impurities <0.5 
ppm(at), oxygen <0.05 ppm(wt) and heterogeneous inclusions <102 pcs/cm3 have been developed.

.

,

–

2].
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-
-, SeH- - -

CO2 2 [3].
[4].

-

IV

,

.
-

Ga-Ge-S, Ga-Sb-S, Ge-
S-I, Ga-Ge-S-I, Ge-Se, Ga-Ge-Te, Ga-Ge-Te-I Ge-Te-AgI.

IV
III)

GeI4 GaI3

p-
5];

-
GeSI2 Ge2S3I2 [6];
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7];
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III

III 9]. 

III) IV).

SH- SeH- -0.2 ppm(at); 
ppm(wt); 

> 2

/ 3 -

1. Le Coq D,, Cui S.,  Boussard-Pledel C. et al. Telluride glasses with far-
Optical Materials. 2017. V. 72. P. 809-812.

2. Cui S., Boussard-Plédel C., Lucas J., Bureau B. Te-based glass fiber for far-infrared biochemical sensing up 
-21262.

3. Snopatin G.E., Shiryaev V.S., Plotnichenko V.G. et al. High-Purity Chalcogenide Glasses for Fiber Optics // 
Inorganic Materials Inorganic Materials. 2009. V. 45. Is 13. P.1439-1460.

4. Ketkova L.A., Churbanov M.F. Heterophase inclusions as a source of non-selective optical losses in 
highpurity chalcogenide and tellurite glasses for fiber optics // Journal of Non-Crystalline Solids. 2017. V.480. P.18-22.

5. 2513930 // 11.
6. 2618257 // 13.
7. 2648389 // 19.
8. Shiryaev V.S., Velmuzhov A.P., Tang Z.Q et al. Preparation of high purity glasses in the Ga–Ge–As–Se 

system // Optical Materials. 2014. V. 37. P. 18-23.
9. 2648389 // 

11.
21-73-

10104). 

. .,
. . , , ,

e-mail: knigo51@mail.ru

Magnesium-aluminum-boron-silicate glasses and synthesis of transparent glass-ceramics for 
microelectronics were studied. Phase transformations during the heat treatment of initial glasses 
are studied.

,

,
,
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(MgO·Al2O3)-B2O3-SiO2

MgO·2Al2O3·5SiO2-2(MgO·Al2O3)5B2O3.
-

Tg-Tf
- , 12

-
, MgO2Al2O35B2O3 25-30

–

-
-

7000

MgO2Al2O35B2O335-50 %
-7000 Al2O3·2SiO2 -50

2MgO·2Al2O3·5SiO2 -120

,

1
1 - , -

e-mail: o.y.kurapova@spbu.ru

Modern synthesis strategies are a path to manufacture the advanced zirconia ceramics. The study 
highlights the effect of synthesis on the crystallization and phase formation in zirconia systems.

-
2

- -

- . «bottom-up
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-

2.
-

MexOy–(100-x)ZrO2, Me=Ca2+, La3+, Y3+, Ce4+. ZrO2
-

ZrO(NO3)2×5.5H2
-

-
,

-
-

Shimadzu XRD-6000
Netzsch STA 449 F1 Jupiter ZeissMerin), 

(PSD- , HoribaLA-950) (Horiba)
- (ASAP 2020MP).

ZrO2

PSD ~
~

ZrO2.
-

- –
-

-

-15-
2021-370). 

-

The report is devoted to main approaches to the investigation of the structure and performance 
properties of polymeric glassy materials using the methods of atomistic computer simulation.
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,

e-mail: gmanukyan@sci.am

Glass formation areas of the new BaO/BaF2 – GeO2 – Bi2O3, SrO/SrF2 – GeO2 – Bi2O3 systems 
were studied in order to obtain new glasses with high optical permeability and high refractive index 
values.

-

– GeO2 – – GeO2 –
2+,

Sr2+, Bi3+
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-

GeO2-Bi2O3-0.8SrO/0.2SrF2 GeO2-Bi2O3-0.8BaO/0.2BaF2

1

2 2O3 -0,8MeO/0,2MeF2

e-mail: ainep@igc.irk.ru

The lecture is devoted to the consideration of the features of polymorphic transformations in 
natural quartz raw materials of various genesis and in quartz glass.

-

.

-
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[1-6]

1. 
. . 390. . . 219-223.

2. 
- . .442. 2. 

244-249.
3. .

. 44. . 169-177.
4. 

54. . . 850–853.
5. .

- . 2017 58. . 1324-1331.
6. .

- . 2020. 10 . 1316-1330. 

e-mail: aorlov2004@yandex.ru

Foamglass technology is a multifactorial process. A method of serial firing of small samples for 
testing raw materials and multifactorial optimization of foam glass technology are proposed.

–

[1].
–

–

–
–

–
[2].
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-

e-mail: armenakosipov32@gmail.com

The composition-structure-property relationships belong to the highest objectives for the today’s 
glass science. The possibilities of Raman spectroscopy for studying glass structure are considered.

-

[1-3] (
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[4]:
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I Iobs – 0 -
-1), - -1), h –

k – T – c –

- 1928. . 60. . 335.
2. Landsberg G., Mandelstam L. A new occurrence in the light diffusion of crystals // Naturwissenschaften. 

1928. V. 16. P. 557-558.
3. Raman C.V., Krishnan K.S. A new type of secondary radiation // Nature. 1928. V. 121. N. 3048. P. 501-502.
4. Neuville D.R., de Ligny D., Henderson G.S. Advances in Raman spectroscopy applied to Earth and 

materials science // Reviews in Mineralogy & Geochemistry. 2014. V. 78. P. 509-541.
-4.
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.

- ,
-

e-mail: alexey.povolotskiy@spbu.ru

Optical methods (including vibrational spectroscopy) for studying the physicochemical and 
functional properties of glasses are described both in a stationary regime and with a time 
resolution.

-

-

–

=

– –

–

-
-
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-
e-mail: ira_pp@list.ru

The unusual sensitivity of potassium triborate to the fineness of crystallizing glass particles raises a 
number of questions about the possibility of representing phase diagrams for a monolithic state.

[1]

2 2 3 - 2 2 3

(1)
(2)

-

1. 
-524.
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1
1 ,

e-mail: o.roumiantseva@mail.ru

A brief overview of the issues, research fields and methods for the archaeological glass, focusing on 
its origin, manufacturing technologies, social and cultural significance for the ancient societies    

III

.

–

–

XIV

–
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1,2 2., 2.
1 -

2 - ,
- ,

e-mail: asemencha@spbstu.ru

program has been developed for controlling robotic products for casting microlenses onto the 
surface of photo- and LEDs emitting in the IR range.

-

nal of 

-

-

-

-

X Y);

°C;
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4. -

7.

TO-18

-

,

.

- –

- ,
e-mail: sigaev.v.n@muctr.ru, vlad.sigaev@gmail.com

Bulk modifications of glass structure at the initial stages of glass-ceramic formation and local 
micro- and nanomodifications by femtosecond laser radiation are briefly discussed. 
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-

-

Ln–Ln Ga2O3

-

-

-

-

-
2020-0003). 

1,2
1 -

2 - , -
e-mail: v.stolyarova@spbu.ru

Information on the vaporization processes and thermodynamic properties of glass-forming oxide 
systems containing SiO2, B2O3, GeO2, P2O5 with variety oxide modifiers was discussed up to 
3000 K.
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SiO2, B2O3, GeO2, P2O5
- -

-
-8].

-

-
-8].

1. Stolyarova V.L. High temperature mass spectrometric study of oxide systems and materials // Rapid 
Communications in Mass Spectrometry. 1993. V. 7. N 11. P. 1022-1033.

2. Stolyarova V.L., Semenov G.A. Mass spectrometric study of the vaporization of oxide systems, Wiley, 
Chichester. 1994. 434 p. 

3. Stolyarova V.L. Vaporization Processes and Thermodynamic Properties of Oxide Systems Studied by High 
Temperature Mass Spectrometry // ECS Transactions. 2013.  V. 46. P. 55-68. 

4. Stolyarova V.L.  High Temperature Mass Spectrometric Study of Thermodynamic Properties and
Vaporization Processes of Oxide Systems: Experiment and Modeling // The Open Thermodynamics J.  2013. V. 7. P. 
57-70. 

5. Stolyarova V.L. Vaporization and Thermodynamics of Glass-Forming Oxide Melts: Mass Spectrometric 
-86.

6. Stolyarova V.L. Mass spectrometric thermodynamic studies of oxide systems and materials // Russ. Chem.
Rev. 2016. V. 85. P. 60-80. 

7. Stolyarova V.L. Vaporization and thermodynamics of glasses and glass-forming melts in ternary oxide 
systems // Applied Solid State Chem. 2017. V. 1. P. 26-30.

8. Stolyarova V.L. Review KEMS 2012 till 2017 // Calphad. 2019. V. 64. P. 258-266.

. .,
- -

e-mail: y.tveryanovich@spbu.ru

Metals of copper subgroup form metallophilic bonds in the chalcogenide glass-network. The 
appearance of metallophilic bonds significantly changes the mechanical and thermal properties of 
glasses.
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Ag-Ag
[1].

[2].

[1]

Ag2Se

Ag-Ag

Ag (Cu) (Å)
Ag-

Ag (Cu-Cu)
(Ag

2
S)

0.5
(As

2
S

3
)

0.5 3.0 2.7-3.1 [3]

(Ag
2
S)

0.25
(AsSe)

0.75 3.30 2.7 [4]

AgI-As
2
Se

3 3 2.3 [5]

(Ag
2
Se)

0.125
(Ge

0.2143
Se

0.5
)

0.875 3.02 4.2 [4]

(Ag
2
Se)

0.67
(Ge

3
Se

7
)

0.33 3.02 1.9 [6]

(Ag
2
Te)

0.5
(As

2
Te

3
)

0.5 3.03 2.8 [4]

(Cu
2
Se)

0.25
(AsSe)

0.75 2.70 1.0 [4]

[4] “
-

-
A A)”

Ag-Ag
Ag2Se [7]
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1. Tveryanovich Yu. S., Fazletdinov T. R., Tverjanovich A. S.et al. Features of Chemical Interactions in Silver 
Chalcogenides Causing Their High Plasticity.// Russian Journal of General Chemistry. 2020. V.90. N11. P. 2203–2204

2. Evarestov R.A, Panin A.I, Tverjanovich Y.S. Argentophillic interactions in argentum chalcogenides: First 
principles calculations and topological analysis of electron density. // Journal of Computational Chemistry. 2021. V. 42.

4, P. 242-247.
3. Bychkov E., Price D.L., Benmore C.J., Hannon A.C. Ion transport regimes in chalcogenide and chalcohalide 

glasses: from the host to the cation-related network connectivity. // Solid State Ionics. 2002. V.154– 155. P. 349–359.
4. Salmon Ph.S., Liu J. The coordination environment of Ag and Cu in ternary chalcogenide glasses. //J. Non-

Cryst. Solids. 1996. V. 205-207. P.172-175.
5. Usuki T., Nakajima K., Kameda Y., Sakurai M., Nasu T. Coordination environment and network structure in 

agi doped as-chalcogenide glasses. // Superionic conductor physics. Proceedings of the 1 st International Discussion 
Meeting. World Scientific. 2007. P. 103-112.

6. Zeidler A, Salmon P.S., Whittaker D.A.J. et al. Structure of semiconducting versus fast-ion conducting 
glasses in the Ag–Ge–Se system. // R. Soc. Open Sci. 2018. V.5. N. 171401. 

7. Tveryanovich Yu. S., Fazletdinov T. R., Tverjanovich A. S. et al.. Increasing the Plasticity of Chalcogenide 
Glasses in the System Ag2Se–Sb2Se3–GeSe2. // Chem. Mater. 2022. V.34. N. 6. P. 2743–2751

-03-

-

e-mail: sharagov@mail.ru

The article discusses the interaction of industrial glasses and of synthesized two- and three-
component silicate glasses with gaseous reagents, constant, alternating, and impulse magnetic 
fields.

-

-
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-

- 2O–R2O3–SiO2 2O3–
Al2O3 2O3. SO2, NO2, CF2Cl2, CHF2Cl

Na+ K+

-

CF2Cl2, CHF2Cl, HF, HCl, SO2 NO2

CF2Cl2
Al2O3 2O3 –

-
– – –20 %, 

– –15 %.
CF2Cl2cSO2.

- -30 %, 
– – – – CF2Cl2

, - -

:

-

¯

Si–OH.
-

+

2

-
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, ,
- .

– 300-700
– 16 – 1-

– 450-700
- – 1-

- – -20 %, 
– -

-

1. 
// 44 4 365–373.

2. 
-54.

3. //
« » -82.

-

. .,
-

e-mail: yudinve@gmail.com

Despite significant advances in the development of new polymer nanocomposites, many questions in 
this area remain open. The lecture is devoted to the molecular mechanism of polymer 
reinforcement. 

-

-

.
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in situ

D-

-

,

-

–

-15-2020-794).

-
e-mail: yuritsyn@mail.ru

The influence of the glass structure relaxation on the crystal nucleation rate is established. Below 
the glass transition temperature, it manifests itself in a stepwise increase in the nucleation rate.

Ist.

Ist(T) Tmax Tg.

Tmax Tmax
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. 1. Ist

Li2O·2SiO2,
[1].

[2],
- -

–
T < Tmax

Itst [1].

Wc

Itst 2O·2SiO2 T = 703K (kB –
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–
20 703 K)

t > 600

2200
1,2). 

Wc .
Tmax

-

[4].

1. Fokin V.M., Abyzov A.S., Yuritsyn N.S et al. Effect of structural relaxation on crystal nucleation in glasses 
// Acta Materialia. 2021. V. 203. 116472 (P. 1-13).

2. Fokin V.M., Abyzov A.S., Zanotto E.D et al. Crystal nucleation in glass-forming liquids: Variation of the 
size of the “structural units” with temperature// Journal of Non-Crystalline Solids. 2016. V. 447. P. 35-44.

3. Abyzov A.S., Fokin V.M., Yuritsyn N.S et al. The effect of heterogeneous structure of glass-forming liquids 
on crystal nucleation // Journal of Non-Crystalline Solids. 2017. V. 462. P. 32-40.

4. Rodrigues L.R., Abyzov A.S., Fokin V.M., Zanotto E.D, Effect of structural relaxation on crystal nucleation 
in a soda-lime-silica glass // Journal of American Ceramic Society. 2021. V. 104. P. 3212–3223.

-
e-mail: yakimansky@yahoo.com

The values of the second harmonic generation coefficient in corona-poled films of chromophore-
containing polymers are determined, andits time-temperature and beam stabilitiesare 
characterized.

33
-

- -
-
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(Tg = 165- 33
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XAFS-

1 2 1, 1 3,
2 1

1 -

2 - -
3

e-mail: alexeev-roma@mail.ru

Data on the short-range order near Nb and La atoms in highly refractive glasses were obtained 
using XAFS spectroscopy. These data explain the glass formation ability in a wide range of 
compositions.

nd > 1,7) 

[1].

»
.

.

XAFS

La2O3–Nb2O5–B2O3 (LBN)
1,71 8. XAFS-

3, BO4 6

–

–O–

EXAFS

–Nb–O 180° ± 10°.

Nb2O5.

–O

3O6 3O9
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[2].

1. Hartmann P. and other. Optical glass and glass ceramic historical aspects and recent developments: a Schott 
P. 157–176.

2. Alekseev R. O. et al. Local Atomic Structure of the High Refractive Index La2O3–Nb2O5–B2O3 Glasses // 
Journal of Alloys and Compounds. 2022. P. 165357.

-2020-0003).

.1,2, 1, 1,2
1 -

2 -
e-mail: darmaev@bsu.ru

For certain glasses, there is a linear relationship between the Grüneisen parameter and the ratio of 
elastic moduli (B/G). The nature of this bond for sodium aluminosilicate glasses is discussed.

B G

[1].

B / G 2]:

= . (1)

3]:

= , (2)

= . (3)

<< 4.5

–
2O–Al2O3–SiO2
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B/G
- Na2O – Al2O3 – SiO2

.

G B
2O–Al2O3–SiO2 4]

G, 10 8 B, 10 µ
Na2O Al2O3 SiO2

1 15.0 0.0 85.0 261 342 0.196 1.28
2 15.0 5.0 80.0 271 370 0.206 1.31
3 15.0 10.0 75.0 297 386 0.194 1.26
4 15.0 15.0 70.0 297 416 0.212 1.34
5 15.0 20.0 65.0 304 425 0.211 1.34
6 15.0 25.0 60.0 315 470 0.226 1.40
7 25.0 0.0 75.0 240 359 0.226 1.40
8 25.0 5.0 70.0 258 394 0.231 1.41
9 25.0 10.0 65.0 273 411 0.228 1.40
10 25.0 20.0 55.0 294 405 0.208 1.32
11 25.0 14.0 50.0 304 432 0.215 1.35
12 25.0 30.0 45.0 319 490 0.233 1.43
13 35.0 0.0 65.0 235 398 0.253 1.52
14 30.0 5.0 65.0 255 413 0.244 1.47
15 20.0 15.0 65.0 298 390 0.195 1.28
16 17.5 17.5 65.0 293 418 0.216 1.35

0

- -

= (kt / kn) [5
(B / G).
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B / G)

<< 4.5

1. 
-33.

2. -
3. 

-142.
4. 

2O – Al2O3 – SiO2 -693.
5.

-621.

1 1
1 - -

e-mail: conyuh.dmitrij@yandex.ru

We present a random matrix approach to study general vibrational properties of stable amorphous
solids with translational invariance using the correlated Wishart ensemble.

M
Mij

Mij
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— q
 q4

 q2

—

M
M = AAT [6].

Mij

-

-

-

1. Malinovsky V.K., Sokolov A.P. The nature of boson peak in Raman scattering in glasses // Solid state 
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4. Matsuishi K., Onari S., Arai T. The change of the charge fluctuation with Ag doping in amorphous As2S3 // 
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The present work is devoted to the determination of fragility by two different methods for 
chalcogenide glasses of the As-S-Tl, P-Se-Te and Sb-Ge-Se systems.

– (Tg/T
Tg [1, 2]

gTTg TT
m

)(
)lg( . (1)

m

lg Tg/T ( ), (T
T = Tg [3].

. 1 m -Ge-
– 10; Ge – 10; Se –

q g
-

gg Tq , (2)
Tg

Tg (T)
13 12 4],

1312 TTTg , (3)
T12 T13 – lg lg = 13.

- -
(T

2

1

C
TC

m g . (4)
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Tg=C2/C1

g

g

T
T

m , (5)

-S-Tl, P-Se-Te, Sb-Ge-Se, AsSe-

Tg, m m
(12)

As S Tl
40,00
36,90
33,90
32,26
31,06
28,17
25,00

60,00
57,93
55,93
54,84
54,04
52,11
50,00

-
5,17
10,17
12,90
14,91
19,72
25,00

172
134
128
120
115
107
94

0,306
0,309
0,311
0,317
0,324
0,337
0,344

17,43
22,45
29,21
26,00
27,81
26,34
28,95

15,34
18,50
22,91
21,24
20,97
22,35
22,94

P Se Te
8,00
7,00
6,00

18,02
16,00
12,00
25,64
22,88
20,00
17,15
35,97
31,95

72,00
63,03
53,99
72,07
64,00
48,02
64,10
57,21
50,00
42,88
53,96
47,92

20,00
29,97
40,01
9,91
20,00
39,98
10,26
19,91
30,00
39,97
10,07
20,13

75
72
72
77
93
90
84
92
93
76
88
80

0,310
0,301
0,297
0,320
0,307
0,294
0,313
0,299
0,301
0,301
0,327
0,325

46,35
48,03
48,78
38,29
42,08
45,74
37,49
37,49
40,72
48,39
31,44
40,33

46,40
49,29
46,00
35,00
52,29
38,21
34,00
45,63
52,29
43,63
27,77
35,30

Sb Ge Se
10
5
15
10
20
15
10
16
25
20
15
10

10
15
10
15
10
15
25
20
15
20
25
30

80
80
75
75
70
70
65
64
60
60
60
60

118
135
130
149
151
172
305
275
228
244
250
284

0,311
0,318
0,296
0,305
0,295
0,297
0,291
0,286
0,284
0,286
0,283
0,288

31,52
27,71
31,65
30,63
33,07
30,99
31,96
35,07
37,76
35,90
37,31
33,00

36,83
33,71
38,25
34,64
43,18
35,93
35,56
42,57
42,00
40,43
39,27
38,31

(5)
Tg m

.
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SrO-Al2O3-SiO2
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Study of physicochemical and mechanical properties (TCLE, density, Young's modulus, melting 
point) of samples in the SrO-Al2O3-SiO2 system obtained by solid-phase synthesis.

SrO-Al2O3-SiO2 (SAS)
-

.
SAS

, .
SrCO3, Al2O3 SiO2

Retsch PM

1250

-3, PDF-2.
-

- 4 -
650 C

10 ). 
-

-
–720

–1.

25 °C .
± 0,001 3.

-
SAS 1.
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,
AS.

-130». 

[1]. - .

[2 C.

. - SAS
N

-6 -1
d, 3 V 3

Sr
O

A
l 2O

3

Si
O

2

1 10 54 36 Al2O3;
SrAl2Si2O8

5.00 1575 2.945 29.55

2 20 48 32 SrAl2O8Si2;
SrAl12O19

5.50 1585 3.080 28.86

3 30 42 28 Sr6Al18Si2O37;
Sr2Al2SiO7

6.18 1599 3.202 28.34

4 40 36 24 Sr2Al2SiO7 7.97 1541 3.295 28.09
5 50 30 20 Sr2Al2SiO7 9.91 1570 3.482 27.11

6 60 24 16 SrAl2O4;
Sr2SiO4

10.58 1696 3.568 26.97

7 70 18 12 Sr3Al2O6;
Sr2SiO4

11.16 1640 3.624 27.07

8 80 12 8 Sr4Al2O7;
Sr3SiO5

13.27 1625 3.713 26.92

-
SAS

10-6 27 10-6 -1

2.945 3. 3

1541-1696 .

1. -001- -
-

2. 
. 46–48
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SrO-Al2O3
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1 -
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e-mail: st011089@student.spbu.ru

In the present study, the vaporization processes and thermodynamic properties of the melts in the
SrO-Al2O3 system were investigated by the Knudsen effusion mass spectrometry at 2450 K and
2550 K.

-
-Al2O3,

33.3, SrO.

[1].
-

-Al2O3

(1)
SrO-Al2O3

SrO
Sr, Al, AlO Al2O .

SrO-Al2O3
- SrO

-

SrO-Al2O3
[1].

. ., . ., A. . .
SrO-Al2O3 // . 2022.

. 67 12. .
( 075-15-

2021- -

-7)»).
–

-
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A comprehensive physical and chemical study of the quartz sand of the Ramensky field, obtained on 
its basis, opaque quartz glass and quartz ceramics. 

-

-5]

.

-

n n –
)

-

-

T, t, 
1200 1 0,83 0,0
1200 2 0,86 0,7
1200 5 1,24 1,1
1300 1 1,03 1,0
1300 2 1,04 2,0
1300 5 1,12 5,0
1400 1 1,35 6,0
1400 2 2,90 8,0
1400 5 3,66 23,0

- 0,97

- 2,50 10,0

- 5,17 35,5
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–
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2. Kolobov, A.Y. Quartz glass obtained from Ramenskii sand on Dinur plasma torches: features of 
crystallization on polished surface
2359-2362.

3. Kolobov A.Y. Features of crystallization and characteristics of quartz glass obtained on OAO Dinur plasma
torches from the quartz sand of the Ramenskii deposit / Kolobov A.Y., Sycheva G.A. // Glass Physics and Chemistry. 

-255.
4. Kolobov A.Y. Synthesis of Nontransparent Quartz Glass for the Productionof Refractory Quartz Ceramics /

Kolobov A.Y., Sycheva G.A. // Glass Physics and Chemistry. 2021. Vol P. 209-218.
5. -

VI -
21- . –

– 2021. – -384.

T, t, 

5 1300 1 10-600 1,0 3-5 (4**)

4 1300 2 8-650 2,0 20-36 (28)

3 1400 1 10-700 6,0 30-40 (35)

2 1400 2 10-600 8,0-10,0 40-52 (46)

1 1400 5 10-500 23-30 60-72 (66)
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The microstructure has a decisive effect on the change in linear size and values of the thermal 
coefficient of linear expansion, which will depend on the size of the crystals and por.

,

-

– –
–

.

[1–2]

.
–

1

1400 ,
10
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, t,
–

–

1 2 3 4 5 6 7 8 9 10
t 648 1296 1944 2592 3240 3888 4536 5184 5832 6480

2,5 – 10 . : [1.1] –
[2.1] – – – – – – –

– –

– – – – –
– – – – –

–4]

1. Kolobov, A.Y. Quartz glass obtained from Ramenskii sand on Dinur plasma torches: features of crystallization on 
polished surface 12. P. 2359-2362.
2. Kolobov A.Y. Features of crystallization and characteristics of quartz glass obtained on OAO Dinur plasma torches 
from the quartz sand of the Ramenskii deposit / Kolobov A.Y., Sycheva G.A. // Glass Physics and Chemistry. 2020. 

-255.
3. Kolobov A.Y. Synthesis of Nontransparent Quartz Glass for the Productionof Refractory Quartz Ceramics / Kolobov 
A.Y., Sycheva G.A. // Glass Physics and Chemistry. 2021.  Vol P. 209-218.
4. 

1984. -20.
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BaO–B2O3–Bi2O3

1,2 1, 1, .1,
1, .1

1

2

e-mail: m.komshina@yandex.ru

The standard thermodynamic functions and temperature dependences of the density and CTE of 
20Bi2O3-(80- )B2O3– BaO(x = 5,10,15,20 mol.%) glasses are determined in the temperature range 
of 300-1000 K.

2O3-BaO-
B2O3 

-
[1, 2, 3] 

-
20Bi2O3-(80- B2O3– BaO(x = 5, 

.
2O3-B2O3-

Bi(NO3)3, H3BO3, Ba(NO3)2

2O3 – (80 – 2O3 –
20 -

–

20Bi2O3-(80- )B2O3- BaO (x

-

-
° °

H°(T) Hl°(0)
S°(T) Sl

°(0) G°(T) Hl
°(0)
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2O3-(80- )B2O3- BaO (x
5

3

-4

-6 -1

.
20Bi2O3–(80- )B2O3– BaO.

BaO x), K
3

6, K-1

± 0.30
5 4.31 19.44
10 4.55 20.77
15 4.72 22.11
20 4.95 22.86

–

Bi2O3–BaO– B2O3.

1. Bubnova R.S. Preparation, crystal structure and thermal expansion of a new bismuth barium borate, 
BaBi2B4O10 // Journal of Solid State Chemistry. 2007. V. 180. P. 596–603.

2. Becker P. Thermal and optical properties of glasses of the system Bi2O3-B2O3 // Crystal Research and 
Technology. 2003. V. 38. P. 74–82.

3. Stehle C. Optical and physical properties of bismuth borate glasses related to structure // Physics and 
Chemistry of Glasses.1998. V. 39. P. 83–86.

4. 2 3-B2 3-
C. 1397-1401.

5. Bi2O3–B2O3–
BaO // 2022. 7. –770.
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SiO2
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The chemical durability of iron-containing sodium borosilicate glasses depending on SiO2 content 
(55-70 mol. %) in the initial glass in aqueous 3M HCl solution at boiling was studied.

-
Na2O–B2O3–SiO2–Fe2O3 SiO2,

. Na2O-
B2O3-(86-x)SiO2-8Fe2O3

–
- SiO2

–

Na, B, Si, Fe
3 M

HCl

(Qexp
S0 Qexp/S0

Qcalc/S0
3

(W, %) V 3

3

«Quanta chrome NOVA 1200e Quanta chrome Instruments, USA

- K
-2).

Na Fe

FeO SiO2
3

D
S 2 2

SiO2
% SiO2

-
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SiO2
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Fe3O4

K=[SiO2]/[B2O3].

Na2O–B2O3–SiO2–Fe2O3 SiO2 // 2020. . 1-5.
2. Konon M. Yu., Stolyar S. V., Semenova E. A., Dikaya L. F., Kurilenko L. N., Simonenko N. P., Simonenko 

T. L. Physicochemical properties of glasses of the Na2O–B2O3–SiO2–Fe2O3 system with a varying SiO2 content // Glass 
Physics and Chemistry. 2021. Vol. 47. N. 6. P. 702-707.

3. - Na2O–B2O3–SiO2–
Fe2O3 – - –

4. Thommes M., Kaneko K., Neimark A. V., Olivier J.P., Rodriguez-Reinoso F., Rouquerol J., Sing K.S.W. 
Physisorption of gases, with special reference to the evaluation of surface area and pore size distribution (IUPAC 
Technical Report) // Pure Appl. Chem. 2015. V. 87. P. 1051–1069.

5. Kreisberg V.A., Antropova T.V. Changing the relation between micro- and mesoporosity in porous glasses: 
The effect of different factors // Microporous and Mesoporous Materials. 2014. V. 190. P. 128–138.
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Bi2O3-doped porous glasses with various pore space structures were prepared. Structural and 
electrosurface properties (conductivity, transport number, -potential) in KNO3 solutions have been
studied.

Bi2O3-

[1, 2]
-

W,
S0

K r

2O3 –
KNO3.

1
. W

So r
-

Bi(NO3)3 × 2M HNO3.

.
W K So, 2 r,

0.27 2.37 190 1.8
-Bi2O3 0.26 2.08 139 2.4
/750 0.24 2.05 105 2.7

/750-Bi2O3 0.22 2.02 90 2.9
A 0.56 1.26 75 15.8

A -Bi2O3 0.55 1.26 56 20.0

Bi -Bi2O3
1),
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Bi A -Bi2O3.

Bi2O3 -Bi2O3 -Bi2O3

3+

-Bi2O3 -Bi2O3.
-Bi2O3 -Bi2O3

Bi2O3
Bi 4f 160.2–160.5 165.4–165.8

Bi 4f7/2 Bi 4f5/2 Bi2O3 [3].

–
–

-Bi2O3
-Bi2O3 ,

1. 

12.05.2015; . 27.12.2016, . 36. 17 .: .
2. Kuznetsova A.S., Ermakova L.E., Anfimova I.N., Antropova T.V. Electrokinetic characteristics of bismuth-

containing materials based on porous glasses // Glass Physics and Chemistry. 2020. V. 46. P. 290-297.
3. Deng F., Zhang Q., Yang L., Luo X., Wang A., Luo Sh., Dionysiou D.D. Visible-light-responsive graphene-

functionalized Bi-bridge Z-scheme black BiOCl/Bi2O3 heterojunction with oxygen vacancy and multiple charge transfer
channels for efficient photocatalytic degradation of 2-nitrophenoland industrial wastewater treatment // Applied 
Catalysis B: Environmental. 2018. V. 238. P. 61–69.
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CuI-Ga2S3-GeS2
-
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The glasses CuI-Ga2S3-GeS2 were synthesized. The mechanism of glass solution in n-butylamine 
was studied. The authors assumed that sulfides dissolved by the mechanism of dimensional 
reduction.

-
dimensionalreduction

MXx – AaX –
AaMXx+n–

-Ga2S3-
GeS2
CuI

-

-Ga2S3-GeS2 -
-

-30Ga2S3-
30GeS2 -

-Ga2S3-
GeS2 CuI -

1. Tulsky, E. G. Dimensional Reduction: A Practical Formalism for Manipulating Solid Structures. // 
–1166.

2. Pan, Ch. Solution-based Chalcogenide Thin Film Deposition: A dissertation submitted to Oregon State 
University in partial fulfillment of the requirements for the degree of Doctor of Philosophy. // Oregon State University. 
Corvallis. 2017. 150 p.

3. . ., . ., . ., . . GeS2-
Ga2S3-MnCl2 (MnS) // . . .4. 1988. . 120-122.
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Dilatometric investigation of glasses based on germanium and gallium telluride was done. CLTE of
these glasses was calculated using developed methodology.

-

-
-

-

Ga15Ge10Te75-xIx (x = 0 – 6 at

-7 -1.

–

1. Ga15Ge10Te75-xIx (x = 0 – 6 at. %)

1. A.P. Velmuzhov, M.V. Sukhanov, V.S. Shiryaev, A.D. Plekhovich, Preparation of high-purity germanium 
telluride based glasses with low oxygen impurity content // Journal Non-Crystalline Solids. 2021. 553. 120480.

-73-10104.
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Glasses were prepared by vacuum melting. Glass formation is obtained up to 12 mol.% SbBr3. The 
glass density decreases with increasing SbBr3 content. Glasses are fusible.

SbBr3 As-Se
-

- ,

-

As-Se
SbBr3.

3.
°

° .
160 °

-
-

-2”.

3
- 3

– 40Se60)100-x(Sb25Br75)x
(As20Se80)100-x(Sb25Br75)x As40Se60 As20Se80

20Se80)100-x(Sb25Br75)x
As20Se80.

. 1. - .

3 Tg)

As-Se As36Se64) 6
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AsxSe100-x °
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140
(As20Se80)100-x(Sb25Br75)x

-

B2O3-SiO2-ZnO-NaBr
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The influence of NaBr content on the refractive index and density values in a series of glasses based 
on system (100-x-y)(B2O3-SiO2)-yNaBr-xZnO was established.

-

[1]

[2, 3].

[4]

-
(100–x–y) (B2O3–SiO2)–yNaBr – xZnO

NaBr
Tauc [5]

2 90 2

1. Colak S. C., Akyuz I., Atay F. On the dual role of ZnO in zinc-borate glasses //Journal of Non-Crystalline 
406-412.
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2. Zaid M. H. M. et al. Synthesis, mechanical characterization and photon radiation shielding properties of 
ZnO–Al2O3–Bi2O3–B2O3

3. Sailaja B. et al. Physical, structural and spectroscopic investigations of Sm3+ doped ZnO mixed alkali 
borate glass //Journal of Molecular Structure. -135 .

4. 
2014. . 558-565.

5. Urbach F. The long-wavelength edge of photographic sensitivity and of the electronic absorption of solids 
//Physical Review. 
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The present work is devoted to the synthesis and investigation of the properties of luminescence 
glasses when the additions are in the form of combinations of transition and rare earth metals ions. 

,
-

- [1–3]

,

-
Sc2O3, Y2O3, CeO2, LnO2, MnO2, Eu2 3, Sm2O3

–
.

. – 3

1,621–1,629,
(81,2– -7 -1

-
-

/ /

-

et al.Barium and lithium silicate glass ceramics doped with 
rare earth ions for white LEDs // Optical Materials. 2018. Vol. 84. P. 459–465.
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The influence of germanium sulfide on the physicochemical properties of the glass GeS2-Sb2S3-AgI 
has been investigated. Such glasses will use in ion-beam technologies and in aerospace 
engineering.

-
CubeSat.

GeS2-
Sb2S3-AgI

-
xGeS2-

27.5Sb2S3-(70-x)AgI, x = 5, 7.5, 12.5, 17.5.

-
-30 

(Tg) Tx)
(Tm)

.
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- GeS2-Sb2S3-AgI.
-4 -1 D ·10-11 2 Ea·10-3

5GeS2-27.5Sb2S3-67.5AgI 1.440 4.76 68

7.5GeS2-27.5Sb2S3-65AgI 1.109 4.94 50

12.5GeS2-27.5Sb2S3-60AgI 1.107 5.35 51

17.5GeS2-27.5Sb2S3-55AgI 0.778 5.84 50

,
-

- 2-Sb2S3-

1. Li Z., Lin C. Formation and properties of chalcogenide glasses based on GeS2–Sb2S3–AgI system // 
Materials Letters. 2014. Vol. 132. P. 203 – 205.

2. Zhang Y., Jiao Q., Ma B. –Sb–S chalcogenide glasses //
Journal of the American Ceramic Society. 2019. Vol. 102, No. 12. P. 7065 – 7070.

3. Li C., Zhu E. Fast Ag-ion-conducting GeS2–Sb2S3–AgI glassy electrolytes with exceptionally low 
activation energy // The Journal of Physical Chemistry. 2018. Vol. 122, No. 3. P. 1486 – 1491.

-
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Physicochemical modeling of silicate and borate systems was performed on the “Selector-C”. 
Further work aimed at combining the results will allow the calculation of the borosilicate system 
structure.

, ,
[1]. 

- [2].

-
-C

[3] -

Qn-
Li2O-SiO2

c Li2O
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Qn-
:

2Qn = Qn+1 + Qn-1 (1)
2Q0 = 2Q1 + O2- (2)

Qn – Li2O-SiO2.

Li2O-B2O3.
BO3

[BO4]-.

2. Li2O-B2O3

-

-

1. Ojovan M. I., Petrov V. A., Yudintsev S. V. Glass crystalline materials as advanced nuclear wasteforms //
Sustainability. 2021. V. 13. No. 8. 4117. 
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Samples of amorphous silicon dioxide were obtained from natSi, 28Si, 29Si, 30Si. In their IR spectra, 
there is a shift of the absorption bands to the low-frequency region with respect to 28SiO2.

-
4]. 

4 7]. 
30Si18O2

28Si16O2
3·(10-3 – 10-4).

.
2

natSi, 28Si, 29Si, 30Si 28+30

-

28Si, 29Si, 30Si .

28Si 28SiO2
29Si 29SiO2

28+30SiO2
30Si 30SiO2

28Si 99.9980±0.0010 99.9956±0.0010 0.12±0.01 0.15±0.01 41.11±0.22 0.015±0.001 0.033±0.001
29Si 0,0018±0.0002 0.0032±0.0003 99.34±0.01 99.29±0.01 0.03±0.01 0.039±0.001 0.041±0.001
30Si 0.0002±0.0001 0.0012±0.0002 0.54±0.01 0.56±0.01 58.86±0.22 99.946±0.02 99.926±0.002



74

natSiO2, 29SiO2, 30SiO2
28+30SiO2

0.12–20.79 –1

-

2. Berezin A.A. Isotopic engineering // J. Phys. Chem. Solids. 1989. Vol.50. P.5-8.
3. , . . // . 2000. .1245–1252.
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c-ZrO2
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2 -
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The influence of the stabilizing additive on the water content in xerogels, as well as on the particle 
size of xerogels and powders, has been established.

ZrO2

ZrO2

2– 2
ZrO2–Y2O3

2– 2,
ZrO2–Y2O3, ZrO2–Yb2O3, ZrO2–Gd2O3, ZrO2– 2–Y2O3, ZrO2– 2–Yb2O3, ZrO2–Y2O3–
Gd2O3.

-

-

-

–

2O3
–33.7%). 

251±1.6 – 760

ZrO2–Y2O3 ZrO2–Yb2O3 532

2– 2–Y2O3 
ZrO2– 2–Yb2O3 
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c-ZrO2

. –

1. ZrO2– 2 ZrO2–Y2O3

ZrO2–Yb2O3 ZrO2–Gd2O3 

-2022-0006

YSZ

1, 1 1 1 2
1

2

e-mail: a.vepreva98@mail.ru

Barium silicate high-temperature glass seals for YSZ ceramics are studied by XRD, SEM, and EDS 
methods. No interaction is observed at the YSZ|seal interface after exposure at 1000°C for 125 h.

-x)SiO2-30BaO-20MgO-
xAl2O3/B2O3 YSZ

- ). 
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45SiO2–15Al2O3–25BaO–15MgO %)
[1]. SiO2 Al2O3 B2O3

3 3 )

B.
YSZ ~9-10×10-6 -1)

BTM,°C (±10°C) °C(±2°C) 6K 1(±0,1)
TS THS Tg Tc

3B 1150 1175 725 910 8,3 9,5
4B 1200 >1250 720 925 9,5 9,9
3A 1170 1190 740 915 8,4 9,4

1120 1160 740 930 8,7 8,2

,
BSE),

EDS),
– .

; EDS Mg:Si:O
Mg2SiO4.

,
Al2O3

Mg2SiO4.

. 1. BSE ;
( YSZ| |YSZ YSZ.

0° )
( 1000°

YSZ
,
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.
Mg2SiO4

.

1.Qi S., Portnikova N.M., Ananyev M. V et al., High-temperature glassy-ceramic sealants SiO2–Al2O3–BaO–
MgO and SiO2–Al2O3–ZrO2–CaO–Na2O for solid oxide electrochemical devices // Trans. Nonferrous Met. Soc. China.
2016. V. 26. P. 2916–2924. 

Pb-Cd Br-Cl
CsPbBr3,

1, .1,2, A. 2
1 - ,

-
2 -

e-mail: dadykin99@mail.ru

The synthesis of fluorophosphate glasses doped with CsPbBr3 nanocrystals and the effect of thermal 
treatment and Br-Cl and Pb-Cd substitution on the optical properties are considered in this work.

3 (

[1].

Pb-Cd Br-
Cl

Pb-Cd Br-Cl

1.

. 1. 1-xCdxBr3 3-xClx
x.
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1. S. Yuan et al. In situ crystallization synthesis of CsPbBr3 perovskite quantum dots embedded glasses with 
improved stability for solid-state-lighting and random upconverted lasing // ACS Appl. Mater. Interfaces 2017. Vol. 10. 

P. 18918–18926.

Al2O3/Y2O3
SiO2–Al2O3–ZrO2–CaO–Na2O–Y2O3

1 2 1,2 1,2 1,2
1 ,

2

e-mail:d.dubovtzev@yandex.ru

The crystallization of these glasses was studied after holding at 850 °C for 125, 250, 500 and 
1000 h. The behavior of the glass sealant in contact with NiO-YSZ and LSCFM was also 
investigated.

-

2–
11,0Al2O3–6,6ZrO2–3,4CaO–15,4Na2O–4Y2O3

[1]

Y2O3
.

2O3 2O3

2–(11,0–x)Al2O3–10,6ZrO2–3,4CaO–15,4Na2O–xY2O3(x =

Pardo[2].

Y2O3. Y2O3,

, % Y2O3

.
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850 °C.

Y2O3

2 5,1 6,4 15,3 31,0
4 26,8 30,7 33,7 41,5
6 21,3 32,2 39,8 46,8
8 20,8 31,2 47,3 49,3

10 43,2 45,3 48,7 49,4

(NiO(Ni)-YSZ
C ).

NiO-YSZ
850 °C

H2
Ni.

Y2O3 Ca
( )

1. Krainova D.A. et al. Long-term stability of SOFC glass sealant under oxidising and reducing atmospheres // 
Ceram. Int. Elsevier Ltd. 2021. Vol. 47. N. 7. P. 8973–8979. .

2. Navarro P. F. et al. Effects on the thermo-mechanical and crystallinity properties of nylon 6,6 electrospun 
fibres reinforced with one dimensional (1D) and two-dimensional (2D) carbon // Materials (Basel). 2013. Vol. 6. N. 8. 
P. 3494–3513.

-79-30051).
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Optical glass was fabricated, and on its basis a prototype of the UVC viewerhas beencreated. Data 
on the biological resistance and chemical durability of this glass and glass-ceramics are presented.

Li2O-Na2O-Ga2O3-GeO2-SiO2,
-

300

-
-

-

-
– –

– –

3
(50 .

-

-
~1,3 

1. N.V. Golubev, E.S. Ignat'eva, V.M. Mashinsky et al Pre-crystallization heat treatment and infrared 
luminescence enhancement in Ni2+-doped transparent glass-ceramics // J. Non-Cryst. Solids.2019.V. 515. P.42-49.

2. . . , . . , . . . -Ga2O3

- . 8-11.
3. D. Guo, Q. Guo, Z. Chen et al. Review of Ga2O3-based optoelectronic devices // Materials Today Physics. 

2019. V. 11. 100157 (19 p.)
-

1978. . 460-464.
5. Lapp J.C., Shelby J.E. Acid durability of sodium and potassium galliosilicateglasseses // J. Am. Ceram. Soc.

1987. V. 70.I. 4. P. 271-274.

-03-00809).
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ZrO2 – CaO – MgO

1,2 2 2
1 –

-
2 -
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Precursor powders were obtained in the ZrO2 – CaO – MgO system by co-precipitation. The effect 
of low-temperature treatment of precipitates on the properties of ceramics has been determined.

-

-ZrO2
t-ZrO2

Zr4+ ZrO2.
2

2 3
-

[1-3]. 
ZrO2- -MgO

ZrO2 – CaO – MgO
-

(ZrO(NO3)2 2H2 3)2 2
(Mg(NO3)3 2

.

C.
600°C

, -
°C .

C
-ZrO2 C -ZrO

(m-ZrO).
-

-25°C
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Li1,5+xAl0,5Ge1,5SixP3-xO12 (x = 0–0,2)

1,2 1,2 1 2
1

2

e-mail: leno4kakuznetsova2019@gmail.com

Li1,5+xAl0,5Ge1,5SixP3-xO12 solid electrolytes were obtained by glass crystallization method. The 
influence of the SiO2 content on the electrical conductivity of glass-ceramics has been studied.

Li1,5Al0,5Ge1,5(PO4)3 

[1].

P5+ Si4+

- -
Li1,5+xAl0,5Ge1,5SixP3-xO12 x = 0–0,2 

-
ElinsP-5X – –

Ga-Ag

2.4 2.6 2.8 3.0 3.2 3.4

-3

-2

-1

0

1

2

1000/T, K-1

Ea=33,6

 x = 0
 x = 0.1
 x = 0.2

E
a
=34,7 
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The simultaneous presence of Mn4+ ions with red luminescence at 670 nm and Mn2+ with long 
persistent green luminescence at 540 nm is found in lithium-zinc-germanate glass- eramics.

Mn4+

-

Mn4+ Ge4+.

3+

-
[1 2+

-

2+

2+ [3].
(30-x)Li2O–xZnO–70GeO2,

MnO2.

450° °
-

(450-530° ) -
(530-580° ) - (580-640° )
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15Li2O–
15ZnO–70GeO2

4T1g 6A1g Mn2+ .

Mn3+.
-5

2Eg(G) 4A2g(F
Mn4+

4+

Mn2+

Zn2+

.

. 1. - -

al. Jahn-Teller distortion of Mn3+-occupied octahedra in red beryl from 
Utah indicated by optical spectroscopy // J. Mol. Struct. 2018. Vol. 1152. P.79-86. 

2. Sevastianova I., Aseev V., Tuzova I. et al. Spectral and luminescence properties of manganese ions in 
vitreous lead metaphosphate // J. Lumin.2018. Vol. 205. P.495-499.

3. Zhuang Y., Ueda J., Tanabe, S.Multi-color persistent luminescence in transparent glass ceramics containing 
spinel nano-crystals with Mn2+ ions // Appl. Phys. Lett. 2014. Vol. 105. P.3-7.
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The regularities of glass formation in the system SiO2–Al2O3–Na2O–TiO2–K2O–CaO–B2O3–P2O5
have been established. 

:

- .

SiO2–Al2O3–Na2O–TiO2–K2O– –B2O3– 2O5,

1.

.
, %

SiO2 Al2O3 Na2O K2O CaO TiO2 P2O5 MgO NiO Fe2O3 B2O3

1 45,9 4,1 17,4 3,9 0,69 12,85 0,21 0,76 0,07 0,05 14,07
2 39,95 3,44 22,2 2,70 1,7 14,50 0,58 1,2 0,65 0,15 12,93
3 44,43 2,97 18,87 4,68 1,03 17,65 1,32 0,65 0,34 0,19 7,87
4 41,98 3,11 16,9 3,79 0,88 16,55 2,43 1,34 0,89 0,21 11,92

20°C
1,5 - 2.

. –

, , % , %

54 45 31 27

59 40 26 32
44 20 40 28

4 57 35 42 24

- – 840
– ; – 40 %; – 28 %,

52569 – 2018.
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Direct femtosecond-laser writing in transparent glass-ceramics was presented. Laser-induced 
amorphization has been proposed as the main mechanism responsible for the refractive index 
modification. 

Li2O-Al2O3-SiO2
-

ZnO-MgO-Al2O3-SiO2 (

-

1. D. Tan et al, Ultrafast laser direct writing in glass: thermal accumulation engineering and applications // Laser 
Photonics Rev. 2021, Vol. 15 (9), P. 2000455. 

2. E. D. Zanotto, Bright future for glass-ceramics // Am. Ceram. Soc. Bulletin. 2010, Vol. 89 (8), P. 19-27. 
3. A S. Lipatiev et al. Direct laser writing of depressed-cladding waveguides in extremely low expansion lithium 

aluminosilicate glass-ceramics // Opt. Laser Technol. 2021, Vol. 138, P. 106846. 
-19-00613-
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t-ZrO2 ZrO2-CeO2-Al2O3

1,2 2 2
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-
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e-mail: ania.parunova@mail.ru

Xerogels, powders and ceramics in the ZrO2-CeO2-Al2O3 system were obtained and the influence of 
the method of treatment of precipitates and xerogels on the properties of powders and ceramics was 
studied.

.
- ,

,
2

t-ZrO2.
CeO2.

ZrO2-
CeO2-Al2O3,

-

°C

,

-

600°C -ZrO2
1600°C

t-Zr0.95Ce0.05O2
m-ZrO2.

3)
,

(5,68 3)
–

- -
-

- - -66.
-2022-0006.
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BaO–B2O3–Bi2O3
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The crystallization kinetics in the BaO-B2O3-Bi2O3 glass was studied by DSC and XRD. The 
temperature dependence of the crystallization rate was determined using the developed method for 
DSC data.

(Er:YAG BaO–B2O3–
Bi2O3

- ,
. BaO–B2O3–Bi2O3

[1] -

BaO–B2O3–Bi2O3

2O3–B2O3– 3)3,
H3BO3 3)2,

2O3–(80- )B2O3– BaO (x

Pegasus

CQM

.

-
.
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20Bi2O3–(80- )B2O3– BaO (x = 5, 10, 15

-
–B2O3–Bi2O3,

-

1. Plekhovich A.D., Kut’in A.M., Rostokina E.E. et al. Controlled crystallization of BaO–B2O3–Bi2O3Glass in 
the temperature range of a supercooled melt in the presence of additional nucleation centers // Journal of Non-
Crystalline Solids. 2022. N. 121629.

( 20-73-10110).
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The composition of the main component basalt was determined. The regularities of glass formation 
in the system Quartz–Basalt–Sodium have been established. 

–

. - - .
:

, %
SiO2 Al2O3 Na2O K2O CaO TiO2 P2O5 MgO SO3 Fe2O3 Mn2O3 Cr2O3

45,71 20,83 3,39 0,42 8,92 0,79 0,0625 4,95 0.14 8,30 0,1743 0.0471
97,16 1,1 0,1 0,18 0,36 - - 0,24 - 0,16 - -

- - 57,2 - - - - - - - - -

C

2. 

1 80 10 10
2 70 10 20
3 70 20 10
4 60 10 30
5 60 20 20
6 60 10 30
7 50 10 40
8 50 20 30
9 50 40 10
10 40 10 50
11 40 20 40
12 40 30 30
13 30 20 50
14 30 40 30
15 20 20 60
16 20 40 40
17 10 30 60
18 10 60 30
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The influence of CaF2 on the melting and crystallization properties of glasses of the SAS 
composition is considered. The effect of the additive on the quality of castings is visually assessed. 

-
-2].

-

-

2
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2

C

%
SiO2 36,8 36,4 36,1 35,7 35,4
Al2O3 31,3 31,0 30,7 30,4 30,1
SrO 22,1 21,9 21,7 21,5 21,3
TiO2 9,8 9,7 9,6 9,5 9,4
CaF2 - 1 2 3 4

2

1 2 3 4

2 

1. 

-53
2. 

–24.
3. 

–21.
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The results of experimental determination of SAS glass-ceramics kinetic parameters by methods of 
DSC and spectroscopy have been compared. It is shown that the activation energy values are 
similar.  

-

2 2
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The effect of the addition of silicon fume on the properties of a porous glass composite is described. 
The resulting material is characterized by increased strength (up to 30 MPa).

[1-3].

–

–

.

SiO2 Al2O3 Fe2O3 Ca MgO .
94,2 0,5 0,40 1,2 - 3,6
95,7 2,1 0,3 1,0 0,4 0,5

(97- NaOH
(1)

SiO2
C

2 2 2 2 2SiO + NaO nm m (1)

2 2 4SiO + 2 (2)

2 2 2 2 2 2Na O SiOn m n m (3)
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-

1. Manevich V.E, Subbotin R.K., Nikiforov . . et al. Diatomite - siliceous material for the glass industry // 
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Transparent glass- -Ga2O3content has been developed, which 
demonstrates a twofold increase in the luminescence intensity compared to the sample of the basic 
composition.

[1]. 

- 2O-Ga2O3-XO2 (R=Li, 
2O3

Ga2O3/Me2
-Ga2O3

-
-

-
2O3

2O3/Na2

R2O-Ga2O3-XO2

2 -2,5Na2 –20Ga2 3– 2– 2
2O3

2 2

2 2
Ga2O3
Ga2O3

2O3
-Ga2O3

2O3

-

1. Berthier T, Fokin V. M, Zanotto E. D. New large grain, highly crystalline, transparent glass-ctramics // J. 
Non-Cryst. Solids. 2008. V. 354. . 1721-1730

2. TengY. Self-assembled metastable -Ga2O3 nanoflowers with hexagonal nanopetals for solar-blind 
photodetection // Adv. Mater. 2014. V. 26 P. 6238-6243. 

-2020-
0003).
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A series of borogermanate glasses with mixed perovskite nanocrystals was investigated. 
Substitution of bromine for iodine leads to a red shift of emission spectra and an increase in 
quantum yield.

-

[1, 2]

[3].
CsPb(BrxI1-x)3

–5,81 Na2O–
31,3 B2O3–50,53 GeO2

470–

x I1-x)3

–
-55 

-02G, -03G (Hamamatsu).
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A brief review of the phase inhomogeneities which could be formed in oxide glasses is given in this 
work. Phase separation, crystallization, nanoparticles and nanopores formation are discussed.
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The paper presents the results experimental studies of the synthesis fibrous matrix framework in the 
composition of mullite ceramics by the plasma melting method.
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The paper presents results of mathematical modeling of dynamics of cooling and the formation 
temperature field in the volume of hollow SiO2particle after leaving the high-temperature heating 
zone.
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The paper presents the results of experimental studies of the plasma-chemical synthesis glass 
ceramics with dense packing of rhombo-dodecahedral Mg2SiO4 crystals.
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The paper presents physical and mathematical model of the dynamics heating and melting an 
agglomerated SiO2 particle in thermal plasma flow.

(Tg 5000 K . [1] -

.
SiO2.

. 1 -SiO2
:

–
Dp0=50–150 .

. 1. -SiO2

: – ; –
1 – Dp0 2 – 3 –

Tsuf
Tsur>Tmelt

Dp0 100

20÷120 %.

-160.
20-79-10102).



110

1, 1,2 1 1,
1, 1

1

2

e-mail: k.shumovskaya@yandex.ru

A series of samples of BaO–B2O3–Bi2O3 glass ceramics with Er:YAG was obtained in different 
temperature conditions 1300 °C and chemical and phase transformations were investigated.
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The work was carried out with local materials of the Ural deposit. On the basis of diatomite, glass 
was synthesized, which can be used for the manufacture of heat-insulating material.
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The CsPbBr3 nucleation in B2O3-SiO2-ZnO-NaBr glass system was carried out by heat treatment. 
Regimes for the synthesis of nanocrystallized glasses were developed.
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Novel Ge-As-Sb-S glasses and methods for their preparation in high-purity state are developed. The 
glass samples with low content of impurities and low tendency to crystallization are prepared. 
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The possibility of obtaining a frit by method of induction heating has been established. High rates 
of the glass formation process in the melt are shown, which indicates of efficiency of the method.
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The procedure and features of chemical analysis of boron-containing glasses are discussed. A 
number of glasses of Na2O-B2O3-GeO2-SiO2 and Na2O-B2O3-GeO2 systems were used as the 
studied materials.
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In this work we show that direct laser writing in 2 wt.% CdS-doped silicate glass induces local 
changes of optical properties resulting in luminescence and retardance in the laser-written 
domains.
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In this work we study the dependence of optical properties of domains laser-written in 0.1 wt. %
Ag2O-doped silicate glass on the pulse repetition rate and pulse duration of the writing laser beam.
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New Bi-containing composites (BCs) were synthesized by an impregnation of the silica porous 
glasses followed by heat treatment (50–900°C). The luminescence and spectral properties of BCs
are studied.
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The dynamics of foaming of liquid foaming mixtures "waterglass - glycerol" was studied. The 
processes occurring during heating of mixtures at an initial temperature of 20 °C and 600 °C were 
described.
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Glasses based on strontium-aluminum-borosilicate system for use as fillers of composite filling 
materials were developed.
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The effect of phosphorus oxide additives on the properties of fillers of glass ionomer cements as a 
filling material has been examined. 
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The influence of the choice of an organic solvent for organosilicate compositions based on 
organosilicate polymer and the temperature of heat treatment on their properties is shown.
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New composite materials comprising manganese oxides (MnxOy, x = 1, 2, 3; y = 2, 3, 4) are 
synthesized based on high-silica magnetic nanoporous glasses. The chemical composition and 
magnetic properties of new materials are studied.
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Composite materials containing molecular clusters of silver, silver nanoparticles and zinc oxide 
have been synthesized. Spectral-luminescent properties of composites are investigated.
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The influence of sol-gel MgO-Al2O3-ZrO2-SiO2 coatings on mechanical strength and phase 
composition of quartz ceramics was studied. 
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The paper considers the possibility of synthesizing the anorthite phase in the composition of a glass-
ceramic material obtained by plasma melting of a granular charge. 
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Laser-induced polarization-controlled modifications in nanoporous glass were investigated. The 
evolution from an anisotropic cavity to a nanograting with an increase of number of pulses was
shown.
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Method for preparation of high-purity Ga-Ge(Sb)-S glasses was developed. The impurities content 
in glasses was: hydrogen in the form of SH-groups <0.5 ppm(at), heterogeneous inclusions <102

pcs/cm3.
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Method for preparation of high-purity Ga-Ge-Te, Ga-Ge-Te-I and GeTe4-AgI glasses has been
developed. The oxygen impurities content in glasses was <10 ppm(wt).
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The paper studies the possibility of synthesis and "bridging" of opal and milk glasses in order to 
manufacture tableware and art products. The glasses were synthesized on a silicate-phosphate 
basis.
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The incorporation of additional components as functional additives makesit possible to expand the 
scope of organosilicate coatings.
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Quartz glass transparency in different UV regions is selectively adjusted by the deposition of ZrO2,
CuO, TiO2, Y2O3, ZnO and NiO nanocoatings of various thickness by extraction-pyrolytic method.
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The possibility of obtaining foamed geopolymer materials based on TPP fuel slags is considered. 
The method of their synthesis is developed, and their physical and mechanical properties are 
studied.
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This work is devoted to the investigation of Ag-nanoparticles glass substrates functionalization with 
TMBP as a sensitive element of a biosensor system for the analysis of human biological fluids.
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The scientific article is devoted to the study of the technology of using cullet in the production of 
mosaic glass. The process of heating and sintering of glass fight and pigments is shown in detail.
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In this work, birefringentmodifications with polarization-controlled slow axis orientation and 
reduced light scattering were inscribedin KU-1 silica glass by femtosecond laser pulses.
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In this work we carried out the synthesis of milk glass, silenced by calcium, sodium, ammonium and 
aluminum phosphates, which by its visual characteristics was close to the historical samples.
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SiO2, P2O5, K2O, CaO, MnO, Fe2O3, As2O3, PbO [1]. 
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The parameters of color laser marking of KU-1 silica glass are revealed. A polarizing film glued on 
both sample surfaces allows to observe color images in unpolarized light.
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The paper considers the process of creating an artistic product using two frits.The manufacturing 
technology and the resulting visual effects are described.
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