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 ËÁ ïË·ËÌ
·˚Î ÓÚÍ˚Ú å.Ñ. ÑÓÙÏ‡ÌÓÏ ‚ 1959 „. [1], ‡ Â„Ó
ÍËÒÚ‡ÎÎË˜ÂÒÍ‡fl ÒÚÛÍÚÛ‡ ÓÔÂ‰ÂÎÂÌ‡ Ë ÛÚÓ˜ÌÂ-
Ì‡ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÙÓÚÓÏÂÚÓ‰‡ ‰Ó 

 

R

 

 = 0.148 [2].
å˚ ÔÂ‰ÔËÌflÎË ËÁÛ˜ÂÌËÂ ÒÚÛÍÚÛ˚ ÒËÌÚÂÚË˜Â-
ÒÍÓ„Ó ÙÂÌ‡ÍÒËÚ‡ Ì‡ ÓÒÌÓ‚Â ‰‡ÌÌ˚ı, ÔÓÎÛ˜ÂÌÌ˚ı
‰ËÙ‡ÍÚÓÏÂÚË˜ÂÒÍËÏ ÏÂÚÓ‰ÓÏ, ˜ÚÓ ÔÓÁ‚ÓÎËÎÓ
ÛÚÓ˜ÌËÚ¸ Â„Ó ÒÚÛÍÚÛÌ˚Â ÓÒÓ·ÂÌÌÓÒÚË Ë ÔÓ‚ÂÒ-
ÚË Ò‡‚ÌÂÌËÂ Ò ÚÓÔÓÎÓ„Ë˜ÂÒÍË ·ÎËÁÍËÏË ÂÏÛ
ÒÚÛÍÚÛ‡ÏË ‡„ÂÎÎËÚÓ‚. 

îÂÌ‡ÍÒËÚ Ó·Ì‡ÛÊÂÌ ‚ ÔÓ·Ó˜Ì˚ı ÔÓ‰ÛÍÚ‡ı
ÔË ÒËÌÚÂÁÂ ˆ‚ÂÚÌÓ„Ó Í‚‡ˆ‡ ‚ ËÌÚÂ‚‡ÎÂ ÚÂÏÔÂ-
‡ÚÛ 260–350°C [3]. ïËÏË˜ÂÒÍËÈ ÒÓÒÚ‡‚, Ï‡Ò. %:
SiO

 

2

 

 58.80; TiO

 

2

 

 0.15; Al

 

2

 

O

 

3

 

 0.40; (Fe

 

2

 

O

 

3

 

 + FeO)
17.83; MnO 0.34; MgO 0.10; CoO 0.35; Na

 

2

 

O 8.40;
K

 

2

 

O 14.30; ÒÛÏÏ‡ 100.70 (‡Ì‡ÎËÚËÍË Ç.ç. é‚ËÌÌË-
ÍÓ‚‡, ã.û. î‡‰ËÌ‡). ëËÌÚÂÚË˜ÂÒÍËÈ ÙÂÌ‡ÍÒËÚ
ËÏÂÂÚ ÚÂÏÌÓ-„ÓÎÛ·Û˛ ÓÍ‡ÒÍÛ, Ó·ÛÒÎÓ‚ÎÂÌÌÛ˛
ÔËÒÛÚÒÚ‚ËÂÏ ÍÓ·‡Î¸Ú‡.

äËÒÚ‡ÎÎË˜ÂÒÍ‡fl ÒÚÛÍÚÛ‡ ÙÂÌ‡ÍÒËÚ‡
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, Ô. „. 

 

ê

 

, 

 

Z

 

 = 1, Ô‡‡ÏÂÚ˚ ˝ÎÂ-
ÏÂÌÚ‡ÌÓÈ fl˜ÂÈÍË: 

 

a

 

 = 8.142(2), 

 

b

 

 = 9.954(3), 

 

c

 

 =
=

 

 

 

6.983(2) 

 

Å

 

; 

 

α

 

 = 100.21(2), 

 

β

 

 = 114.13(2), 

 

γ

 

 =
=

 

 

 

105.87(2)°, 

 

V

 

 = 469.1(6) 

 

Å

 

3

 

; 

 

d

 

‚˚˜

 

 = 2.786(4) „/ÒÏ

 

3

 

,
ÛÚÓ˜ÌÂÌ‡ ÔÓ Ì‡·ÓÛ 5064 ËÌÚÂÌÒË‚ÌÓÒÚÂÈ, ÔÓÎÛ-
˜ÂÌÌ˚ı ÓÚ ÍËÒÚ‡ÎÎ‡ ‡ÁÏÂÓÏ 0.1 

 

× 

 

0.2

 

 × 

 

0.4 ÏÏ

 

3

 

Ì‡ ‡‚ÚÓÏ‡ÚË˜ÂÒÍÓÏ ‰ËÙ‡ÍÚÓÏÂÚÂ “Nicolett R3”,
Mo

 

K

 

α

 

-ËÁÎÛ˜ÂÌËÂ, 

 

ω

 

-ÏÂÚÓ‰ÓÏ, (sin

 

θ

 

/

 

λ

 

)

 

max

 

 = 0.904.
ëÚÛÍÚÛ‡ Â¯ÂÌ‡ ÔflÏ˚ÏË ÏÂÚÓ‰‡ÏË Ë ÛÚÓ˜ÌÂ-
Ì‡ Ò ÔÓÏÓ˘¸˛ ÍÓÏÔÎÂÍÒ‡ ÔÓ„‡ÏÏ CSD [4]. èË

ÛÚÓ˜ÌÂÌËË ËÒÔÓÎ¸ÁÓ‚‡Î‡Ò¸ ‚ÂÒÓ‚‡fl ÒıÂÏ‡: 1/[  +

+

 

 

 

], 

 

F

 

 > 4.0

 

σ

 

F

 

, Á‡ÍÎ˛˜ËÚÂÎ¸Ì˚Â 

 

R

 

-Ù‡ÍÚÓ-

1

σF
2

0.0007Fobs
2

 

˚ ‚ ‡ÌËÁÓÚÓÔÌÓÏ ÔË·ÎËÊÂÌËË: 

 

R

 

/

 

R

 

w

 

 =
= 0.0275/0.0329, GOF = 1.120.

äÓÓ‰ËÌ‡Ú˚ ‡ÚÓÏÓ‚ Ë ËÁÓÚÓÔÌ˚Â ÚÂÔÎÓ‚˚Â
Ô‡‡ÏÂÚ˚ ‰‡Ì˚ ‚ Ú‡·Î. 1, ‡ÌËÁÓÚÓÔÌ˚Â ÚÂÔÎÓ-
‚˚Â Ô‡‡ÏÂÚ˚ – ‚ Ú‡·Î. 2, ÏÂÊ‡ÚÓÏÌ˚Â ‡ÒÒÚÓfl-
ÌËfl Ë Û„Î˚ – ‚ Ú‡·Î. 3.

ëÚÛÍÚÛ‡ ÙÂÌ‡ÍÒËÚ‡ ÚÓÔÓÎÓ„Ë˜ÂÒÍË ·ÎËÁÍ‡
ÒÚÛÍÚÛÂ ‡„ÂÎÎËÚÓ‚ Na

 

2

 

(Ca, M)

 

4
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]F

 

2

 

, „‰Â
å – Sr, Â‰ÍËÂ ÁÂÏÎË (TR) [5, 6]. ÖÂ ÏÓÊÌÓ
ÔÂ‰ÒÚ‡‚ËÚ¸ ‚ ‚Ë‰Â ˜ÂÂ‰Û˛˘ËıÒfl ÒÎÓÂ‚, Ô‡-
‡ÎÎÂÎ¸Ì˚ı ÔÎÓÒÍÓÒÚË (010), ËÁ ÍÂÏÌÂÍËÒÎÓ-
Ó‰Ì˚ı ‡‰ËÍ‡ÎÓ‚ [Si

 

8

 

O

 

20

 

]

 

8–

 

 Ë Ò‰‚ÓÂÌÌ˚ı ÍÓÎÓ-
ÌÓÍ, Ó·‡ÁÓ‚‡ÌÌ˚ı Na-ÒÂÏË‚Â¯ËÌÌËÍ‡ÏË Ë
Fe-ÔflÚË‚Â¯ËÌÌËÍ‡ÏË (ËÒ. 1).

äÂÏÌÂÍËÒÎÓÓ‰Ì˚È ‡‰ËÍ‡Î ‡Ì‡ÎÓ„Ë˜ÂÌ ‡-
‰ËÍ‡ÎÛ ‚ ÒÚÛÍÚÛÂ ‡„ÂÎÎËÚÓ‚. éÌ ÔÂ‰ÒÚ‡‚ÎflÂÚ
ÒÓ·ÓÈ ÚÛ·ÍÛ, ·ÂÒÍÓÌÂ˜ÌÛ˛ ‚‰ÓÎ¸ ÓÒË 

 

z

 

, Ó·‡ÁÓ-
‚‡ÌÌÛ˛ ‰‚ÛÏfl ÍÓÌ‰ÂÌÒËÓ‚‡ÌÌ˚ÏË ‚Î‡ÒÓ‚ËÚÓ‚˚ÏË
ÎÂÌÚ‡ÏË. ì„ÓÎ ‚ „ÓËÁÓÌÚ‡Î¸ÌÓÈ ‰ËÓÚÓ„ÛÔÔÂ ÏÂÊ-
‰Û ‰‚ÛÏfl ‚Î‡ÒÓ‚ËÚÓ‚˚ÏË ÎÂÌÚ‡ÏË SiOSi = 150.31°,
ÏÂÊ‰Û ˜ÂÚ˚Âı˜ÎÂÌÌ˚ÏË ÍÓÎ¸ˆ‡ÏË ‚Î‡ÒÓ‚ËÚÓ-
‚ÓÈ ÎÂÌÚ˚ SiOSi = 134.75°, Û„Î˚ ‚ ˜ÂÚ˚Âı˜ÎÂÌ-
ÌÓÏ ÍÓÎ¸ˆÂ ÏÂÌfl˛ÚÒfl ‚ ¯ËÓÍËı ÔÂ‰ÂÎ‡ı ÓÚ
132.46° ‰Ó 151.37° (ÒÏ. Ú‡·Î. 3). ê‡‰ËÍ‡Î Ó·‡ÁÛÂÚ
˜ÂÚ˚Âı-, ¯ÂÒÚË- Ë ‚ÓÒ¸ÏË˜ÎÂÌÌ˚Â ÓÍÌ‡. 

ëÎÓË ÍÂÏÌÂÍËÒÎÓÓ‰Ì˚ı ‡‰ËÍ‡ÎÓ‚ Ò‚flÁ˚‚‡˛Ú-
Òfl Ò‰‚ÓÂÌÌ˚ÏË ÍÓÎÓÌÍ‡ÏË ËÁ ˜ÂÂ‰Û˛˘ËıÒfl Fe-Ôfl-
ÚË‚Â¯ËÌÌËÍÓ‚ Ë Na-ÒÂÏË‚Â¯ËÌÌËÍÓ‚. Ç ÓÚÎË˜ËÂ
ÓÚ ÒÚÛÍÚÛ˚ ‡„ÂÎÎËÚÓ‚, „‰Â ÔÓÎË˝‰Ë˜ÂÒÍËÈ
ÒÎÓÈ ÌÂÔÂ˚‚Ì˚È, ‚ ÒÚÛÍÚÛÂ ÙÂÌ‡ÍÒËÚ‡ ÍÓ-
ÎÓÌÍË ÌÂ Ò‚flÁ‡Ì˚ ÏÂÊ‰Û ÒÓ·ÓÈ. Na- Ë Fe-ÔÓÎË˝‰-
˚ ‚ ÍÓÎÓÌÍ‡ı Ò‚flÁ‡Ì˚ ‰Û„ Ò ‰Û„ÓÏ Ë ÏÂÊ‰Û ÒÓ-
·ÓÈ ÔÓ‰ÂÎÂÌÌ˚ÏË Â·‡ÏË (ËÒ. 2). ÑÎËÌ˚ Ò‚flÁÂÈ
‚ Fe-ÔflÚË‚Â¯ËÌÌËÍ‡ı ÏÂÌfl˛ÚÒfl ‚ ÔÂ‰ÂÎ‡ı
1.992–2.288 

 

Å

 

 ÔË ÒÂ‰ÌÂÈ Fe–O = 2.112 

 

Å

 

, ‚
Na-ÒÂÏË‚Â¯ËÌÌËÍ‡ı – 2.394–3.031 

 

Å

 

 ÔË ÒÂ‰ÌÂÈ
Na–O = 2.665 

 

Å

 

. 

Ç ÓÚÎË˜ËÂ ÓÚ ‡„ÂÎÎËÚ‡ ‚ ‚ÓÒ¸ÏË˜ÎÂÌÌ˚ı ÓÍ-
Ì‡ı ÙÂÌ‡ÍÒËÚ‡ ‡ÒÔÓÎ‡„‡˛ÚÒfl ‡ÚÓÏ˚ K, ‡ ÌÂ Na.
ä‡Ê‰˚È ‡ÚÓÏ ä Ò‚flÁ‡Ì Ò 6 ÍËÒÎÓÓ‰‡ÏË Ó‰ÌÓ„Ó
‡‰ËÍ‡Î‡ (‡ÒÒÚÓflÌËfl K–O = 2.737–3.386 

 

Å

 

) Ë Ò 3 –
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í‡·ÎËˆ‡ 1.

 

  äÓÓ‰ËÌ‡Ú˚ ‡ÚÓÏÓ‚ Ë ÚÂÔÎÓ‚˚Â Ô‡‡ÏÂÚ˚ ‚ ÒÚÛÍÚÛÂ ÙÂÌ‡ÍÒËÚ‡

èÓÁËˆËfl

 

x

 

/

 

a y

 

/

 

b z

 

/

 

c

 

 

 

·

 

 100 

 

Å

 

–2

 

K 0.20125(4) 0.00942(4) 0.34106(5) 2.09(1)

Na 0.1435(1) 0.41038(6) 0.6660(1) 2.29(2)

Fe 0.10795(2) 0.40673(2) 0.15634(3) 0.999(5)

Si

 

1

 

0.35852(4) 0.72997(3) 0.12574(5) 0.796(9)

Si

 

2

 

0.35887(4) 0.72840(3) 0.55640(5) 0.859(9)

Si

 

3

 

0.17367(4) 0.86816(3) 0.79338(5) 0.833(9)

Si

 

4

 

0.69635(4) 0.78618(3) 0.03015(5) 0.750(9)

O

 

1

 

0.5496(1) 0.7112(1) 0.1197(2) 1.65(3)

O

 

2

 

0.3257(1) 0.86531(9) 0.0326(1) 1.31(3)

O

 

3

 

0.4215(1) 0.7940(1) 0.3874(1) 1.40(3)

O

 

4

 

0.1697(1) 0.58196(9) 0.9953(1) 1.14(2)

O

 

5

 

0.2184(2) 0.5602(1) 0.4568(2) 1.78(3)

O

 

6

 

0.4331(1) 0.2302(1) 0.2272(1) 1.71(3)

O

 

7

 

0.7464(2) 0.1660(1) 0.3816(2) 1.72(3)

O

 

8

 

0.0438(1) 0.2395(1) 0.2994(2) 1.54(3)

O

 

9

 

0.8101(1) 0.96193(9) 0.1744(2) 1.66(3)

O

 

10

 

0.8553(1) 0.71690(9) 0.0685(1) 1.24(3)

 

* 

 

U

 

(

 

eq

 

)

 

 = [

 

U

 

11

 

a

 

*

 

2

 

a

 

2

 

 + … + 2

 

U

 

23

 

b

 

*

 

c

 

*

 

bc

 

cos

 

α

 

].

U is/eq( )
*

1
3
---

 

í‡·ÎËˆ‡ 2.

 

  ÄÌËÁÓÚÓÔÌ˚Â Ô‡‡ÏÂÚ˚ ‡ÚÓÏÓ‚ (

 

U

 

ij

 

 

 

·

 

 100 

 

Å

 

–2

 

) ‚ ÒÚÛÍÚÛÂ ÙÂÌ‡ÍÒËÚ‡

èÓÁËˆËfl

 

U

 

11

 

U

 

22

 

U33 U12 U13 U23

K 1.44(1) 2.11(1) 2.67(1) 0.604(9) 0.859(9) 1.08(1)

Na 4.14(4) 1.22(2) 1.46(2) 0.61(2) 1.53(2) 0.58(2)

Fe 1.053(6) 0.853(6) 1.067(6) 0.341(5) 0.556(5) 0.201(4)

Si1 0.86(1) 0.84(1) 0.71(1) 0.258(9) 0.432(9) 0.301(8)

Si2 0.97(1) 0.86(1) 0.66(1) 0.238(9) 0.415(9) 0.198(8)

Si3 1.02(1) 0.60(1) 0.89(1) 0.332(9) 0.454(9) 0.243(8)

Si4 0.80(1) 0.63(1) 0.86(1) 0.310(8) 0.425(9) 0.228(8)

O1 1.59(3) 2.06(4) 2.49(4) 1.04(3) 1.56(3) 1.41(3)

O2 1.50(3) 1.00(3) 1.13(3) 0.40(3) 0.37(3) 0.51(2)

O3 1.65(3) 1.41(3) 0.76(3) –0.02(3) 0.69(3) 0.21(2)

O4 1.04(3) 0.84(3) 1.25(3) 0.25(2) 0.40(2) 0.28(2)

O5 2.45(4) 0.94(3) 1.22(3) –0.17(3) 0.90(3) 0.05(3)

O6 1.38(3) 2.56(4) 0.91(3) 0.73(3) 0.32(3) 0.58(3)

O7 2.35(4) 2.26(4) 1.59(3) 1.55(4) 1.37(3) 0.89(3)

O8 1.17(3) 1.20(3) 1.90(4) 0.12(3) 0.56(3) 0.71(3)

O9 1.56(3) 0.62(3) 1.99(4) 0.43(3) 0.24(3) 0.12(3)

O10 1.28(3) 1.21(3) 1.53(3) 0.80(3) 0.77(3) 0.39(3)

T = exp[–2π2(U11a2h2 + … + 2U23bckl)].
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êÓÊ‰ÂÒÚ‚ÂÌÒÍ‡fl Ë ‰.

‰Û„Ó„Ó (K–O = 2.770–3.033 Å) (ËÒ. 3), ‰ÓÔÓÎÌË-
ÚÂÎ¸ÌÓ ÒÍÂÔÎflfl ‡‰ËÍ‡Î˚ ‚ ÒÎÓÂ.

ùÎÂÏÂÌÚ‡Ì‡fl fl˜ÂÈÍ‡ ÙÂÌ‡ÍÒËÚ‡ ÔÂ‰ÒÚ‡‚ÎflÂÚ
ÒÓ·ÓÈ ÏËÌËÏ‡Î¸Ì˚È Ù‡„ÏÂÌÚ ÒÚÛÍÚÛ˚, ‚ÍÎ˛˜‡-

˛˘ËÈ Ó‰ËÌ ÍÂÏÌÂÍËÒÎÓÓ‰Ì˚È ‡‰ËÍ‡Î [Si8O20],
‰‚‡ Ò‚flÁ‡ÌÌ˚ı Ò ÌËÏ ˘ÂÎÓ˜Ì˚ı Í‡ÚËÓÌ‡ Ë ˜ÂÚ˚Â
Í‡ÚËÓÌÌ˚Â ÔÓÁËˆËË, ÔÓÔ‡ÌÓ Ò‚flÁ‡ÌÌ˚Â ˆÂÌÚÓÏ
ËÌ‚ÂÒËË. Ç ÒÚÛÍÚÛ‡ı Sr- Ë TR-‡„ÂÎÎËÚÓ‚ ËÁ-Á‡

K

z

x y

Na

Fe

êËÒ. 2. ë‰‚ÓÂÌÌ˚Â ÍÓÎÓÌÍË ˜ÂÂ‰Û˛˘ËıÒfl Fe-ÔflÚË-
‚Â¯ËÌÌËÍÓ‚ Ë Na-ÒÂÏË‚Â¯ËÌÌËÍÓ‚ ‚ ÒÚÛÍÚÛÂ ÙÂ-
Ì‡ÍÒËÚ‡.

O6

O3

O8

O9

O10

O7

O3

O2

Si1

Si3

Si2

Si4

K

2
.9

3
3

2.737 2.917

2.770
3.033

3
.3

8
6

2.
81

3

3.129

3.035

êËÒ. 3. ë‚flÁË Í‡ÚËÓÌ‡ ä+ Ò ‰‚ÛÏfl ÍÂÏÌÂÍËÒÎÓÓ‰Ì˚-
ÏË ‡‰ËÍ‡Î‡ÏË ‚ ÒÎÓÂ.

a

b

Fe

Si2

Na

Si4 Si3

Si1

K

êËÒ. 1. èÓÂÍˆËfl ÒÚÛÍÚÛ˚ ÙÂÌ‡ÍÒËÚ‡ Ì‡ ÔÎÓÒÍÓÒÚ¸ (001). ïÓÓ¯Ó ‚Ë‰Ì˚ ÒÎÓË ÍÂÏÌÂÍËÒÎÓÓ‰Ì˚ı ‡‰ËÍ‡ÎÓ‚
[Si8O20], ÒÍÂÔÎÂÌÌ˚Â Ò‰‚ÓÂÌÌ˚ÏË ÍÓÎÓÌÍ‡ÏË ËÁ ˜ÂÂ‰Û˛˘ËıÒfl Fe-ÔflÚË‚Â¯ËÌÌËÍÓ‚ Ë Na-ÒÂÏË‚Â¯ËÌÌËÍÓ‚.

z

y
x



ÑéäãÄÑõ ÄäÄÑÖåàà çÄìä      ÚÓÏ 398      ‹ 4     2004

ìíéóçÖçàÖ äêàëíÄããàóÖëäéâ ëíêìäíìêõ 527

í‡·ÎËˆ‡ 3.  ÑÎËÌ˚ Ò‚flÁÂÈ Í‡ÚËÓÌ–ÍËÒÎÓÓ‰ (Å) Ë Û„Î˚ („‡‰) ‚ ÒÚÛÍÚÛÂ ÙÂÌ‡ÍÒËÚ‡

Si–O ÑÎËÌ‡ OSiO ì„ÓÎ M–O ÑÎËÌ‡

Si1–O4 1.582(3) O3Si1O2 103.8(1) Fe –O10 1.992(2)

–O3 1.628(2) O3Si1O1 106.0(1) –O5 2.028(2)

–O2 1.635(3) O2Si1O1 108.1(1) –O4 2.114(3)

–O1 1.633(3) O4Si1O2 112.3(1) –O8 2.140(3)

ëÂ‰ÌÂÂ 1.620 O4Si1O3 112.8(1) –O4 2.288(3)

O4Si1O1 113.2(1) ëÂ‰ÌÂÂ 2.112

ëÂ‰ÌÂÂ 109.4

Si2–O5 1.577(3) O3Si2O7 102.8(1) Na–O5 2.394(3)

–O6 1.621(2) O6Si2O3 103.0(1) –O10 2.422(3)

–O3 1.632(3) O6Si2O7 108.5(1) –O8 2.471(2)

–O7 1.631(3) O5Si2O7 111.2(1) –O4 2.502(2)

ëÂ‰ÌÂÂ 1.615 O5Si2O3 115.2(1) –O5 2.828(3)

O5Si2O6 115.2(2) –O7 3.008(3)

ëÂ‰ÌÂÂ 109.3 –O1 3.031(3)

ëÂ‰ÌÂÂ 2.665

Si3–O8 1.575(3) O7Si3O9 104.5(1)

–O9 1.627(3) O2Si3O9 107.2(1) K –O3 2.737(3)

–O7 1.630(3) O2Si3O7 108.3(1) –O9 2.770(3)

–O2 1.634(2) O8Si3O9 110.6(1) –O7 2.813(3)

ëÂ‰ÌÂÂ 1.617 O8Si3O7 111.8(1) –O8 2.917(3)

O2Si3O8 113.9(1) –O6 2.933(3)

ëÂ‰ÌÂÂ 109.4 –O10 3.033(3)

–O2 3.035(3)

Si4–O10 1.579(3) O9Si4O10 107.6(1) –O3 3.129(3)

–O6 1.619(2) O9Si4O1 108.1(1) –O9 3.386(2)

–O9 1.631(3) O6Si4O9 108.2(1) ëÂ‰ÌÂÂ 2.973

–O1 1.633(3) O6Si4O1 108.5(1)

ëÂ‰ÌÂÂ 1.615 O1Si4O10 110.7(1)

O6Si4O10 113.5(1)

ëÂ‰ÌÂÂ 109.4

SiOSi ì„ÓÎ

Si1O2Si3 132.5(2)

Si1O3Si2 134.7(2)

Si1O1Si4 135.2(2)

Si2O7Si3 138.8(2)

Si3O9Si4 150.3(2)

Si2O6Si4 151.4(2)
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êÓÊ‰ÂÒÚ‚ÂÌÒÍ‡fl Ë ‰.

ÛÔÓfl‰Ó˜ÂÌËfl ÔËÏÂÒÌ˚ı Í‡ÚËÓÌÓ‚ ‚ Í‡Ê‰ÓÏ ‚ÚÓ-
ÓÏ ÔÓÎË˝‰Ë˜ÂÒÍÓÏ ÒÎÓÂ Ô‡‡ÏÂÚ b ˝ÎÂÏÂÌÚ‡-
ÌÓÈ fl˜ÂÈÍË Û‰‚‡Ë‚‡ÂÚÒfl (ËÒ. 4). äÓÏÂ ÚÓ„Ó, ËÁ-Á‡
‡ÁÌ˚ı ‡ÁÏÂÓ‚ ÔÓÎË˝‰Ó‚, ÒÓ‰ÂÊ‡˘Ëı ÔË-
ÏÂÒÌ˚Â ‡ÚÓÏ˚ Sr Ë TR, ‚ ÒÚÛÍÚÛÂ Sr-‡„ÂÎÎËÚ‡
ÔÓËÒıÓ‰ËÚ ÒÏÂ˘ÂÌËÂ Ì‡ 1/2 Ú‡ÌÒÎflˆËË ‚‰ÓÎ¸
ÓÒË z ÒÓÒÂ‰ÌËı ÍÂÏÌÂÍËÒÎÓÓ‰Ì˚ı ÒÎÓÂ‚, ˜ÚÓ
ÔË‚Ó‰ËÚ Í Ó·‡ÁÓ‚‡ÌË˛ ‰‚ÛÒÎÓÈÌ˚ı ÔÓÎËÚËÔÓ‚
‡„ÂÎÎËÚ‡ [6].

ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ ÔÓ„‡ÏÏÓÈ “ìÌË‚ÂÒËÚÂ-
Ú˚ êÓÒÒËË” („‡ÌÚ 09.01.036) Ë êîîà („‡ÌÚ 01–
05–64952).
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êËÒ. 4. Ç˚·Ó ˝ÎÂÏÂÌÚ‡ÌÓÈ fl˜ÂÈÍË ‚ ÒÚÛÍÚÛ‡ı Sr- Ë TR-‡„ÂÎÎËÚÓ‚. é·ÓÁÌ‡˜ÂÌËfl ÔÓÁËˆËÈ ÔË‚Â‰ÂÌ˚ ‚ ÒÓÓÚ‚ÂÚÒÚ-
‚ËË Ò ‰‡ÌÌ˚ÏË ‚ [5,6].
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