
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò6 39������ �������� ������� 548.4 ����������� �������������� ������� ���������Ca1:5�1:5xBixVO4 ������� �������������� �� ��������� �������� � �� ���������.�. � à¨â®®¢ , �.�. �®à®ª®¢ , �.�. � àëè¨ª®¢ �) , �.�. �â¥ä ®¢¨ç�)(ª ä¥¤à  ä¨§¨ª¨ ¯®«¨¬¥à®¢ ¨ ªà¨áâ ««®¢)E-mail: harit@crysc24.phys.msu.ru�  áâ®ïé¥© à ¡®â¥ ¨áá«¥¤®¢ ® ¯®«¥ ªà¨áâ ««¨§ æ¨¨ ¯¥àá¯¥ªâ¨¢ëå ¥«¨¥©ëå ®¯â¨-ç¥áª¨å á®¥¤¨¥¨© Ca1:5�1:5xBixVO4 ¢ âà®©®© á¨áâ¥¬¥ CaO|V2O5{Bi2O3 . �ëà é¥ë¬®®ªà¨áâ ««ë á®áâ ¢  Ca1:23Bi0:18VO4 ¨ ¨áá«¥¤®¢ ë ¨å ä¨§¨ç¥áª¨¥ á¢®©áâ¢  ¢ áà ¢¥¨¨á å à ªâ¥à¨áâ¨ª ¬¨ ¯®«¨ªà¨áâ ««¨ç¥áª¨å ®¡à §æ®¢. � ªà¨áâ «« å  ¡«î¤ ¥âáï á¥£¥â®í«¥ª-âà¨ç¥áª¨© ä §®¢ë© ¯¥à¥å®¤ ¯à¨ â¥¬¯¥à âãà¥ 728�C, ¨å ¯à®¢®¤¨¬®áâì ¯à¨ 800�C ¡«¨§ª  ª10�4 �¬�1 á¬�1 . �¯â¨ç¥áª ï ¥«¨¥©®áâì á®¥¤¨¥¨© Ca1:5�1:5xBixVO4 ¨¬¥¥â ¬ ªá¨¬ã¬¯à¨ ª®æ¥âà æ¨¨ ¢¨á¬ãâ  x= 0:14:�¢¥¤¥¨¥�®¥¤¨¥¨ï Ca9R(VO4 )7 (R = La{Lu, Y, Bi)¯à¥¤áâ ¢«ïîâ ¨â¥à¥á ª ª ®¢ë¥ ¯¥àá¯¥ªâ¨¢ë¥¬ â¥à¨ «ë ¥«¨¥©®© ®¯â¨ª¨ [1, 2], ¯à¨ç¥¬¬ ªá¨¬ «ì ï ¥«¨¥©®-®¯â¨ç¥áª ï  ªâ¨¢®áâì ¢íâ®¬ àï¤ã  ¡«î¤ ¥âáï ã Ca9Bi(VO4 )7 [3, 4].�®£« á® [5], ¯®á«¥¤¨© á®áâ ¢ á«¥¤ã¥â à áá¬ â-à¨¢ âì ª ª ªà ©¨© ¢ á¨áâ¥¬¥ â¢¥à¤ëå à á-â¢®à®¢ Ca1:5�1:5xBixVO4 (0 6 x 6 0:14), ®¡à -§ãîé¨åáï   ®á®¢¥ ¢ëá®ª®â¥¬¯¥à âãà®£® á¥-£¥â®í«¥ªâà¨ª  ®àâ®¢  ¤ â  ª «ìæ¨ï �a3 (VO4 )2á â®çª®© �îà¨ Tc = 1110 �C [6]. �®«ãç¥ë¥  ¯®«¨ªà¨áâ ««¨ç¥áª¨å ®¡à §æ å ¤ ë¥ ¯®£¥¥à æ¨¨ ¢â®à®© ®¯â¨ç¥áª®© £ à¬®¨ª¨ [3, 4]ãª §ë¢ îâ   á¥£¥â®í«¥ªâà¨ç¥áª¨© ä §®¢ë© ¯¥-à¥å®¤ á Tc � 800 �C ¤«ï ®â¢¥ç îé¥© áâ¥å¨®¬¥â-à¨¨ Ca9Bi(VO4 )7 ª®¬¯®§¨æ¨¨ Ca1:5�1:5xBixVO4á x = 0:14 (Ca1:28Bi0:14VO4 ). �  áâ®ïé¥© à ¡®â¥¢¯¥à¢ë¥ ¯®áâ ¢«¥  § ¤ ç  ¨áá«¥¤®¢ ¨ï ¤¨í«¥ªâà¨-ç¥áª¨å á¢®©áâ¢ Ca1:5�1:5xBixVO4   ¬®®ªà¨áâ «-«¨ç¥áª¨å ®¡à §æ å.�à¥¤ë¤ãé¨¥ ¯®¯ëâª¨ ¢ëà é¨¢ ¨ï ªà¨áâ ««®¢Ca1:28Bi0:14VO4 ¢ [2, 7, 8] ¡ë«¨ ¢ë¯®«¥ë ¯ã-â¥¬ ªà¨áâ ««¨§ æ¨¨ à á¯« ¢®¢ áâ¥å¨®¬¥âà¨ç¥áª®£®á®áâ ¢ . �à¨ íâ®¬ ®¤®¢à¥¬¥® ªà¨áâ ««¨§®¢ «¨áìá®¥¤¨¥¨ï á ¬¥ìè¨¬ á®¤¥à¦ ¨¥¬ ¢¨á¬ãâ  |Ca1:36Bi0:08VO4 ¨ Ca1:33Bi0:09VO4 . �à¨ ¨áá«¥-¤®¢ ¨¨ ¨å áâàãªâãàë ®¡ àã¦¨«®áì ¢®§à áâ ¨¥¯«®â®áâ¨ ¨ à §¬¥à®¢ í«¥¬¥â à®© ïç¥©ª¨ á¯®¢ëè¥¨¥¬ ª®æ¥âà æ¨¨ ¢¨á¬ãâ . � à ¬¥âàëí«¥¬¥â à®© ïç¥©ª¨ ¨ ¯«®â®áâì á®áâ ¢¨«¨ a == 10:848(1); c= 38:048(6) �A, dcalc = 3:326 £/á¬3 ¤«ïCa1:36Bi0:08VO4 ¨ a = 10:857(1); c = 38:063(6) �A,dcalc = 3:369 £/á¬3 ¤«ï Ca1:33Bi0:09VO4 ¢ ãáâ -®¢ª¥ á ¯à®áâà áâ¢¥®© £àã¯¯®© R3c. �à¨

¨á¯®«ì§®¢ ¨¨ â¨£«¥© ¡®«ìè®£® ®¡ê¥¬   ¢â®à ¬ã¤ «®áì ¯®«ãç¨âì ®¯¨á ë¬ ¢ëè¥ ¬¥â®¤®¬ ªàã¯-ë¥ ¬®®ªà¨áâ ««ë Ca1:5�1:5xBixVO4 à §¬¥à®¬¤® 4 � 3 � 3 á¬ [8], á®¤¥à¦ ¨¥ ¢¨á¬ãâ  ¢ªà¨áâ «« å ¨ ¢ íâ®¬ á«ãç ¥ ®ª § «®áì ¬¥ìè¥x = 0:14: � æ¥«ìî ¤ «ì¥©è¥£® á®¢¥àè¥áâ¢®¢ ¨ï¬¥â®¤®¢ ¢ëà é¨¢ ¨ï ¬®®ªà¨áâ ««®¢ ¥«¨¥©-®-®¯â¨ç¥áª¨å ¢  ¤ â®¢ ¢  áâ®ïé¥© à ¡®â¥ ¯à¥-¤ãá¬®âà¥® ¨§ãç¥¨¥ ¯®«ï ªà¨áâ ««¨§ æ¨¨ â¢¥à¤ëåà áâ¢®à®¢ Ca1:5�1:5xBixVO4 ¢ âà®©®© á¨áâ¥¬¥CaO{V2O5{Bi2O3:�ëà é¨¢ ¨¥ ¬®®ªà¨áâ ««®¢ ¨ ¬¥â®¤¨ª ¨áá«¥¤®¢ ¨©� ¯®¬®éìî ¢ëá®ª®â¥¬¯¥à âãà®© ¬¨ªà®áª®-¯¨¨ ¨§ãç «®áì ¯®«¥ ªà¨áâ ««¨§ æ¨¨ á®¥¤¨¥¨ïCa1:5�1:5xBix{VO4 ¢ âà®©®© á¨áâ¥¬¥ CaO{V2O5{Bi2O3 . �áá«¥¤®¢ ë¥ á®áâ ¢ë ¨ £à ¨æë ¯®«ï¯à¨¢¥¤¥ë   à¨á. 1. �®¥¤¨¥¨¥ Ca1:5�1:5xBixVO4¢ ãª § ®© âà®©®© á¨áâ¥¬¥ ¨¬¥¥â ã§ª®¥ ¯®-«¥ ªà¨áâ ««¨§ æ¨¨, ®£à ¨ç¥®¥ ¯®«ï¬¨ ªà¨á-â ««¨§ æ¨¨ á®¥¤¨¥¨© Ca4BiV3O13 , CaBiVO5 ,Ca9Bi3V11O41 , CaVO3 ¨ ¤à. �¥¬¯¥à âãà  ¯« ¢«¥-¨ï á®áâ ¢®¢ ¨ â¥¬¯¥à âãà  ªà¨áâ ««¨§ æ¨¨ ¯ ¤ ¥â¯® ¬¥à¥ ã¢¥«¨ç¥¨ï ª®æ¥âà æ¨¨ ¢¨á¬ãâ  ¨ ¢  -¤¨ï.�«ï ¢ëà é¨¢ ¨ï ¬®®ªà¨áâ ««®¢ Ca1:5�1:5xBix{VO4 ¬¥â®¤®¬ á¯®â ®© ªà¨áâ ««¨§ æ¨¨ ¨§ à áâ-¢®à  ¢ à á¯« ¢¥ ¡ë« ¢ë¡à  á®áâ ¢ 56 ¬®«.% CaO,15 ¬®«.% Bi2O3 , 29 ¬®«.% V2O5 , å à ªâ¥à¨§ãî-é¨©áï ¨§¡ëâª®¬ ¢  ¤¨ï ¨ ¢¨á¬ãâ  ¯® ®â®è¥¨î ªá®áâ ¢ã Ca1:29Bi0:14VO4 ¨ â¥¬¯¥à âãà®© ¯« ¢«¥¨ï¨áå®¤®© á¬¥á¨ ¨¦¥ 1200 �C.�¬¥áì à¥ ªâ¨¢®¢ CaCO3 , Bi2O3 ¨ V2O5 ®á®¡®©ç¨áâ®âë ¯¥à¥¬¥è¨¢ «¨ ¢  £ â®¢®© è à®¢®© ¬¥«ì-�) � ãç®-¨áá«¥¤®¢ â¥«ìáª¨© ä¨§¨ª®-å¨¬¨ç¥áª¨© ¨áâ¨âãâ ¨¬. �.�. � à¯®¢ .
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���������	
�������������������� !"#$%&'()�¨á. 1. �®«¥ ªà¨áâ ««¨§ æ¨¨ Ca1:5�1:5xBixVO4 ¢ âà®©®© á¨áâ¥¬¥ CaO{Bi2O3 {V2O5: �áá«¥¤®¢ ë¥ á®áâ ¢ë®¡®§ ç¥ë â®çª ¬¨, ªàã¦®ª ®¡®§ ç ¥â á®áâ ¢ë á®¥¤¨¥¨©, ªà¨áâ ««¨§ãîé¨åáï ¢ ¤ ®© á¨áâ¥¬¥. �®áâ ¢,¢ë¡à ë© ¤«ï ¢ëà é¨¢ ¨ï ¬®®ªà¨áâ ««®¢, ¢ë¤¥«¥ ªà¥áâ¨ª®¬¨æ¥ ¨ § ¯« ¢«ï«¨ ¢ ¯« â¨®¢ë© â¨£¥«ì ®¡ê¥¬®¬30 ¬«. �®áâ ¯à®å®¤¨« ¢ ¢®§¤ãè®©  â¬®áä¥à¥. �¨-£¥«ì á à á¯« ¢®¬ ¢ë¤¥à¦¨¢ «¨ ¯à¨ â¥¬¯¥à âãà¥1170 �C ¢ â¥ç¥¨¥ 12 ç ¨ § â¥¬ ®å« ¦¤ «¨ ¤® 1000 �Cá® áª®à®áâìî 1�C/ç. �®á«¥ íâ®£® à á¯« ¢ á«¨¢ «¨,  â¨£¥«ì á ªà¨áâ «« ¬¨ ®å« ¦¤ «¨ ¤® ª®¬ â®©â¥¬¯¥à âãàë á® áª®à®áâìî 50 �C/ç.�¤¥â¨ä¨ª æ¨ï ä § ¯à®¢®¤¨« áì á ¨á¯®«ì§®¢ -¨¥¬ ¤¨äà ªâ®¬¥âà  ����-2.0 (CuK� -¨§«ãç¥¨¥).�«®â®áâì ªà¨áâ ««®¢ ®¯à¥¤¥«ï«¨ £¨¤à®áâ â¨ç¥á-ª¨¬ ¢§¢¥è¨¢ ¨¥¬ ¢ â®«ã®«¥, ¨å ¬®àä®«®£¨î ¨áá«¥-¤®¢ «¨   £®¨®¬¥âà¥ ZRG-3. �¨ää¥à¥æ¨ «ìë©â¥à¬¨ç¥áª¨©   «¨§ (���) ¯à®¢®¤¨«¨ á ¯®¬®éìîª «®à¨¬¥âà  Thermophlex. �«ï ¢ëá®ª®â¥¬¯¥à âãà-®© ¬¨ªà®áª®¯¨¨ ¨á¯®«ì§®¢ «áï ¬¨ªà®áª®¯ ���-1,á ¡¦¥ë©  £à¥¢ â¥«ì®© ¯à¨áâ ¢ª®©.�®¤¥à¦ ¨¥ ¢¨á¬ãâ  x ¢ á¨â¥§¨à®¢ ëå ¬®-®ªà¨áâ «« å Ca1:5�1:5xBixVO4 ¡ë«® ®¯à¥¤¥«¥®¯ãâ¥¬ á®¯®áâ ¢«¥¨ï â¥¬¯¥à âãà á¥£¥â®í«¥ªâà¨ç¥á-ª®£® ä §®¢®£® ¯¥à¥å®¤  á ¬¨å ¢ëà é¥ëå ¬®®-ªà¨áâ ««®¢ ¨ ¯®«ãç¥ëå ¬¥â®¤®¬ â¢¥à¤®ä §®£®á¨â¥§  ¢ à ¡®â¥ [9] ª¥à ¬¨ç¥áª¨å ®¡à §æ®¢.�¨â¥§¨à®¢ ë¥ ¢ [9] ®¤®ä §ë¥ ¯®à®èª¨Ca1:5�1:5xBixVO4 á®áâ ¢®¢ 06 x6 0:18 ¡ë«¨ ¨áá«¥-¤®¢ ë  ¬¨ ¬¥â®¤®¬ £¥¥à æ¨¨ ¢â®à®© ®¯â¨ç¥áª®©£ à¬®¨ª¨ ¢ § ¢¨á¨¬®áâ¨ ®â â¥¬¯¥à âãàë   «®£¨ç-® [2, 3]. �«ï ¨§¬¥à¥¨© ¨á¯®«ì§®¢ «¨áì ¬¥«ª®-¤¨á¯¥àáë¥ ¯à¥¯ à âë á à §¬¥à®¬ ªà¨áâ ««¨ç¥áª®£®

§¥à  3{5 ¬ª¬. �¨£ « ¢â®à®© £ à¬®¨ª¨ à¥£¨áâà¨-à®¢ «áï ¯® áå¥¬¥ <  ®âà ¦¥¨¥>, ¢ ª ç¥áâ¢¥ íâ «® ¯à¨¬¥ï«¨ ¯®à®è®ª ªà¨áâ ««¨ç¥áª®£® ª¢ àæ  â®©¦¥ ¤¨á¯¥àá®áâ¨. �®£« á® [10], ãª §  ï ¬¥â®¤¨ª ¯®§¢®«ï¥â ¯® ®â®á¨â¥«ì®© ¨â¥á¨¢®áâ¨ á¨£ « ¢â®à®© £ à¬®¨ª¨ Q= I2!=I2! (SiO2 ) ¯®«ãª®«¨ç¥áâ-¢¥® ®¯à¥¤¥«¨âì ãáà¥¤¥ãî ¯®  ¯à ¢«¥¨ï¬ ¥-«¨¥©ãî ®¯â¨ç¥áªãî ¢®á¯à¨¨¬ç¨¢®áâì ¬ â¥à¨ « <d> � d11 (SiO2 )pQ; £¤¥ d11 (SiO2 ) = 0:364 ¯¬/�[11]. � ë¥ ¯® â¥¬¯¥à âãà ¬ ¨áç¥§®¢¥¨ï íää¥ªâ ��� ¯à¨  £à¥¢ ¨¨ ®¡à §ãîâ § ¢¨á¨¬®áâì Tc(x);ª®â®àãî ¬®¦® ¨á¯®«ì§®¢ âì ª ª ª «¨¡à®¢®çãîªà¨¢ãî, ¯®§¢®«ïîéãî ¯® ¨§¢¥áâ®© â¥¬¯¥à âãà¥ä §®¢®£® ¯¥à¥å®¤  ¤®áâ â®ç® â®ç® ®¯à¥¤¥«¨âì ¢¥-«¨ç¨ã x ¢ àï¤ã á®áâ ¢®¢ Ca1:5�1:5xBixVO4:�¯â¨ç¥áª¨¥ á¢®©áâ¢  ¨§ãç «¨   ¯®«ïà¨§ æ¨®-®¬ ¬¨ªà®áª®¯¥ ���-8, ¤¨í«¥ªâà¨ç¥áª¨¥ | á ¯®¬®-éìî ¬®áâ®¢ ¯¥à¥¬¥®£® â®ª    ç áâ®â å 1{100 ª�æ(� 5083) ¨   ç áâ®â¥ 1 ��æ (�� 431� <�¥á« >).�«ï ¤¨í«¥ªâà¨ç¥áª¨å ¨§¬¥à¥¨©   ¬®®ªà¨áâ ««¨-ç¥áª¨¥ ®¡à §æë ¢ ¢¨¤¥ ¯« áâ¨, ®à¨¥â¨à®¢ ëå¡®«ìè®© £à ìî ¢¤®«ì ¨ ¯¥à¯¥¤¨ªã«ïà® ®¯â¨ç¥á-ª®© ®á¨ (®áì c),  ®á¨«¨ í«¥ªâà®¤ë ¯ãâ¥¬ ¢¦¨£ ¨ïá®¤¥à¦ é¥© á¥à¥¡à® ¨«¨ ¯« â¨ã ¯ áâë. �®ª § -â¥«ì ¯à¥«®¬«¥¨ï ªà¨áâ ««®¢ ¡ë« ®æ¥¥ ¯® ¬¥â®¤ã�î-�¥«ì  [12] ¯®¤ ¯®«ïà¨§ æ¨®ë¬ ¬¨ªà®áª®-¯®¬. �¥áâ   ¯ì¥§®íää¥ªâ ¯à®¢®¤¨«áï áâ â¨ç¥áª¨¬¬¥â®¤®¬ [13].



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò6 41�¥§ã«ìâ âë ¨ ®¡áã¦¤¥¨¥� à¥§ã«ìâ â¥ ®¯ëâ®¢ ¯® ¢ëà é¨¢ ¨î ¡ë«¨ ¯®-«ãç¥ë ¬®®ªà¨áâ ««ë Ca1:5�1:5xBixVO4 à §¬¥à®¬¤® 15 � 10 � 10 ¬¬. � ®â«¨ç¨¥ ®â ¤ ëå [7, 8]¬®®ªà¨áâ ««ë, à áâãé¨¥   ¯®¢¥àå®áâ¨ ¨   ¤¥â¨£«ï, ¡ë«¨ ®¤¨ ª®¢® ®ªà è¥ë, ¯à¨ íâ®¬ ¬®®-ªà¨áâ ««ë á® ¤  â¨£«ï ¢ ¡®«ìè¥© ç áâ¨ ®¡ê¥¬ ¡ë«¨ ¬ãâë¬¨ ¨§-§  ®¡¨«¨ï ¬¨ªà®âà¥é¨, ¢ â®¢à¥¬ï ª ª ¬®®ªà¨áâ ««ë   ¯®¢¥àå®áâ¨ à á¯« ¢ ®ª § «¨áì ¡®«¥¥ ¯à®§à çë¬¨. �ç áâª¨ ªà¨áâ ««®¢à §¬¥à ¬¨ ¤® 5� 5� 5 ¬¬ ¥ á®¤¥à¦ «¨ âà¥é¨ ¨®¡« ¤ «¨ å®à®è¨¬ ®¯â¨ç¥áª¨¬ ª ç¥áâ¢®¬.�à¨áâ ««ë ¡ë«¨ ®£à ¥ë £à ï¬¨ à®¬¡®í¤à ¯¥à¢®£® à®¤  f20 2 3g ¨ ¯¨ ª®¨¤  f0001g (à¨á. 2).�  ¢á¥å £à ïå ¬®®ªà¨áâ ««®¢  ¡«î¤ «¨áì ¬ ªà®-áâã¯¥¨, ®à¨¥â¨à®¢ ë¥ ¢¤®«ì  ¯à ¢«¥¨© ®á¥© a¢ âà¨£® «ì®© ãáâ ®¢ª¥.
���������	
��������������¨á. 2. �®àä®«®£¨ï ªà¨áâ ««®¢ Ca1:5�1:5xBixVO4 ¢ âà¨-£® «ì®© ãáâ ®¢ª¥�¥â£¥®ä §®¢ë©   «¨§ ¯®ª § «, çâ® ¯®-«ãç¥ë¥ ªà¨áâ ««ë ¨§®áâàãªâãàë á®¥¤¨¥¨îCa1:29Bi0:14VO4 (Ca9Bi(VO4 )7): � ¯à¨ïâ®© ¢ «¨-â¥à âãà¥ âà¨£® «ì®© ãáâ ®¢ª¥ á ¯à®áâà áâ¢¥-®© £àã¯¯®© R3c ¯ à ¬¥âàë í«¥¬¥â à®© ïç¥©ª¨á®áâ ¢¨«¨ a= 10:92; c= 38:50 �A, çâ® ¥áª®«ìª® ¯à¥-¢ëè ¥â § ç¥¨ï, ¯à¨¢¥¤¥ë¥ ¢ à ¡®â å [2, 7{9].�à¨áâ ««ë ®ª § «¨áì ®¤®®áë¬¨, ®¯â¨ç¥áª¨ ®âà¨-æ â¥«ìë¬¨, â¥áâ   ¯ì¥§®íää¥ªâ ¯®¤â¢¥à¤¨« ®âáãâ-áâ¢¨¥ ã ¨å æ¥âà  á¨¬¬¥âà¨¨. �æ¥¥ë© ¯® ¬¥â®¤ã�î-�¥«ì  ¯®ª § â¥«ì ¯à¥«®¬«¥¨ï ªà¨áâ ««®¢ á®-áâ ¢¨« 1:99�0:09; çâ® ¤ ¦¥ á ãç¥â®¬ ¥¢ëá®ª®© â®ç-®áâ¨  è¨å ¨§¬¥à¥¨© ¯à¥¢®áå®¤¨â à¥§ã«ìâ â ¡®-«¥¥ â®çëå ¨§¬¥à¥¨© ªà¨áâ ««®¢ Ca1:5�1:5xBixVO4¢ à ¡®â¥ [8]: no = 1:8747; ne = 1:8538 (  ¤«¨¥¢®«ë 1.064 ¬ª¬) [14]. �¥¬¯¥à âãà  ¯« ¢«¥¨ï ¯®«ã-ç¥®£® á®¥¤¨¥¨ï, ¯® ¤ ë¬ ���, ®ª § « áì  

50�C ¨¦¥ ¯à¨¢¥¤¥®© ¢ [8] ¤«ï Ca1:29Bi0:14VO4 ¨á®áâ ¢¨«  1136� 8 �C, â®£¤  ª ª íªá¯¥à¨¬¥â «ì ï¯«®â®áâì ¯®«ãç¥ëå ¬®®ªà¨áâ ««®¢ ®ª § « áì¥áª®«ìª® ¢ëè¥ ®¯à¥¤¥«¥®© ¯® «¨â¥à âãàë¬ ¤ -ë¬ [2, 7] ¨ á®áâ ¢¨«  3:55� 0:01 £/á¬3 . �ç¨âë¢ ï¢á¥ íâ¨ à¥§ã«ìâ âë, ¬®¦® § ª«îç¨âì, çâ® ¢  è¥¬á«ãç ¥ ®¡à §®¢ «¨áì ¬®®ªà¨áâ ««ë â¢¥à¤®£® à áâ-¢®à  Ca1:5�1:5xBixVO4 , £¤¥ x > 0:14:� §®¢ë© ¯¥à¥å®¤ ¯®«ïà ï{æ¥âà®á¨¬¬¥âà¨ç ïä §  ¯à®ï¢«ï¥â á¥¡ï ª ª ¬ ªá¨¬ã¬ ¤¨í«¥ªâà¨ç¥áª®©¯à®¨æ ¥¬®áâ¨ "33 ¯à¨ ¨§¬¥à¥¨¨ § ¢¨á¨¬®áâ¥© "(t)¢¤®«ì ¯®«ïà®© ®á¨ c ¬®®ªà¨áâ ««®¢ (à¨á. 3).�®¢ëè¥ ï ¤¨í«¥ªâà¨ç¥áª ï ¯à®¨æ ¥¬®áâì ¯®«ã-ç¥ëå ªà¨áâ ««®¢ ¯à¨ ª®¬ â®© â¥¬¯¥à âãà¥ ¢ ¯à ¢«¥¨¨ ¯®«ïà®© ®á¨ ("33 = 70), å à ªâ¥àë©¬ ªá¨¬ã¬   ¨§ª¨å ç áâ®â å 1000 �æ ¨ ¡®«¥¥,  â ª¦¥ å à ªâ¥à ï ä®à¬  ¬ ªá¨¬ã¬  á¢¨¤¥â¥«ìáâ-¢ãîâ ® á¥£¥â®í«¥ªâà¨ç¥áª®© ¯à¨à®¤¥ ¯à¥¢à é¥¨ï.�  ¯à ¢«¥¨¨, ¯¥à¯¥¤¨ªã«ïà®¬ ®á¨ c, ¤¨í«¥ª-âà¨ç¥áª ï ¯à®¨æ ¥¬®áâì "11 ¯à¨ ª®¬ â®© â¥¬-¯¥à âãà¥ ¥ ¯à¥¢ëè ¥â 20, á« ¡® à áâ¥â á â¥¬-¯¥à âãà®© ¨ ¥ ¨á¯ëâë¢ ¥â § ¬¥âëå  ®¬ «¨©(à¨á. 3). �¥¬ á ¬ë¬ á¥£¥â®í«¥ªâà¨ç¥áâ¢® ¢ ªà¨áâ «-« å Ca1:5�1:5xBixVO4 á«¥¤ã¥â ª« áá¨ä¨æ¨à®¢ âìª ª ®¤®®á®¥.
���������	
��������������¨á. 3. �¥¬¯¥à âãàë¥ § ¢¨á¨¬®áâ¨ ¤¨í«¥ªâà¨ç¥áª®© ¯à®-¨æ ¥¬®áâ¨ ªà¨áâ ««®¢ Ca1:5�1:5xBixVO4; ¨§¬¥à¥ë¥  ç áâ®â¥ 1 ��æ�§ ¤ ëå ¨§¬¥à¥¨© ¨â¥á¨¢®áâ¨ £¥¥à æ¨¨¢â®à®© ®¯â¨ç¥áª®© £ à¬®¨ª¨ (à¨á. 4, ªà¨¢ ï 1) á«¥-¤ã¥â, çâ® ®¯â¨ç¥áª ï ¥«¨¥©®áâì ¢ àï¤ã á®áâ ¢®¢Ca1:5�1:5xBixVO4 á¨«ì® ã¢¥«¨ç¨¢ ¥âáï á à®áâ®¬ x®â 0 ¤® 0.14,   § â¥¬ á¯ ¤ ¥â, ¢¥à®ïâ®, ¨§-§   -à áâ îé¥© ¦¥«â®© ®ªà áª¨ ¢¥é¥áâ¢  ¨ ã¬¥ìè¥¨ï¥£® ¯à®§à ç®áâ¨   ¤«¨¥ ¢®«ë ¢â®à®© £ à¬®¨ª¨(�= 0:532 ¬ª¬).



42 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò6�¥¬¯¥à âãà  �îà¨ Tc = 728 �C ¢ëà é¥ëå¢  áâ®ïé¥© à ¡®â¥ ¬®®ªà¨áâ ««®¢ ®ª § « áì  75 �C ¬¥ìè¥ ¯à¨¢¥¤¥®© ¢ à ¡®â å [3, 9]¤«ï Ca9Bi(VO4 )7 (á®áâ ¢ á x = 0:14 ¢ àï¤ãCa1:5�1:5xBixVO4 ), çâ® ï¢«ï¥âáï ¥é¥ ®¤¨¬ ¤®¢®¤®¬¢ ¯®«ì§ã â®£®, çâ® á®¤¥à¦ ¨¥ ¢¨á¬ãâ  ¢ ªà¨áâ «« å¢  è¥¬ á«ãç ¥ ¯à¥¢ëè ¥â x= 0:14: �á¯®«ì§®¢ ¨¥ªà¨¢®© 2   à¨á. 4 ª ª ª «¨¡à®¢®ç®© ¯®§¢®«ï-¥â ¯à¨¯¨á âì ¯®«ãç¥ë¬  ¬¨ ªà¨áâ «« ¬ á®áâ ¢Ca1:23Bi0:18VO4: �®«®¦¥¨¥ ¬ ªá¨¬ã¬    â¥¬¯¥-à âãà®© § ¢¨á¨¬®áâ¨ "33(t) ªà¨áâ ««®¢ ¥ ¬¥ï¥âáï¯à¨ ¨§¬¥à¥¨ïå ¢ à¥¦¨¬ å  £à¥¢  ¨ ®å« ¦¤¥¨ï,çâ® ®â¢¥ç ¥â ä §®¢®¬ã ¯¥à¥å®¤ã ¢â®à®£® à®¤ .
���������	
���������¨á. 4. �â¥á¨¢®áâì á¨£ «  ¢â®à®© ®¯â¨ç¥áª®© £ à¬®¨-ª¨ (1) ¨ â¥¬¯¥à âãà  Tc ¯¥à¥å®¤  ¢ æ¥âà®á¨¬¬¥âà¨çãîä §ã (2) ¢ ¯®à®èª®®¡à §ëå ®¡à §æ å Ca1:5�1:5xBixVO4�¥¬¯¥à âãàë¥ § ¢¨á¨¬®áâ¨ í«¥ªâà®¯à®¢®¤®áâ¨¬®®ªà¨áâ ««®¢ Ca1:23Bi0:18VO4; ¨§¬¥à¥ë¥ ¢ ç á-â®â®¬ ¤¨ ¯ §®¥ 1 ª�æ{1 ��æ ¢¤®«ì ¨ ¯¥à¯¥¤¨ªã-«ïà® ¯®«ïà®© ®á¨ S, ¡«¨§ª¨ ¢® ¢á¥¬ ¨áá«¥¤®¢ -®¬ â¥¬¯¥à âãà®¬ ¨â¥à¢ «¥ 20{1000�C. �«¥ªâà®-
���������	
���������¨á. 5. �«¥ªâà®¯à®¢®¤®áâì ¬®®ªà¨áâ ««  Ca1:23Bi0:18VO4¢¤®«ì (1) ¨ ¯¥à¯¥¤¨ªã«ïà® (2) ¯®«ïà®© ®á¨ á   ç áâ®â¥1 ª�æ (¯®«®¦¥¨¥ ä §®¢®£® ¯¥à¥å®¤  ®â¬¥ç¥® áâà¥«ª®©)

¯à®¢®¤®áâì ¬®®ªà¨áâ ««®¢ ®ª § « áì ¯à ªâ¨ç¥áª¨¨§®âà®¯®©   ¢á¥å ç áâ®â å. � ¢ëá®ª®â¥¬¯¥à âãà-®© ®¡« áâ¨ í«¥ªâà®¯à®¢®¤®áâì   ç áâ®â¥ 1 ª�æ¯®¤ç¨ï¥âáï § ª®ã �àà¥¨ãá , ¯à¨ç¥¬ ¢¥«¨ç¨ í«¥ªâà®¯¥à¥®á  ¢  ¯à ¢«¥¨¨ ®á¨ c ¥áª®«ìª®ãáâã¯ ¥â § ç¥¨ï¬ ¢ ¯¥à¯¥¤¨ªã«ïà®¬  ¯à ¢«¥-¨¨ (à¨á. 5). � â®çª¥ á¥£¥â®í«¥ªâà¨ç¥áª®£® ä -§®¢®£® ¯¥à¥å®¤  ¯à®¢®¤¨¬®áâì ¨á¯ëâë¢ ¥â ¨§«®¬,á®®â¢¥âáâ¢ãîé¨© ¯®¨¦¥¨î í¥à£¨¨  ªâ¨¢ æ¨¨¯à®¢®¤¨¬®áâ¨ ¢ëè¥ Tc ¤® 1.2 í�. �à¨ 800�C ¯à®-¢®¤¨¬®áâì Ca1:5�1:5xBixVO4 á x = 0:18 á®áâ ¢«ï¥â®ª®«® 10�4 �¬�1 á¬�1 | áà ¢¨â¥«ì® ¡®«ìèãî¢¥«¨ç¨ã ¤«ï ¯à®¢®¤¨ª®¢ ¯® ¤¢ãå¢ «¥âë¬ ¨® ¬ª «ìæ¨ï, ®¤ ª®   ¯®àï¤®ª ¡®«¥¥ ¨§ªãî, ç¥¬ ¤«ï ç¨ îé¥£® íâ®â àï¤ â¢¥à¤ëå à áâ¢®à®¢ á®áâ ¢ á x= 0 ®àâ®¢  ¤ â  ª «ìæ¨ï �a3 (VO4 )2 [15].� ª«îç¥¨¥�à®¢¥¤¥ë¥ ¨áá«¥¤®¢ ¨ï ¯®ª § «¨, çâ® á®-¥¤¨¥¨¥ Ca1:5�1:5xBixVO4 ¢ á¨áâ¥¬¥ CaO{V2O5{Bi2O3 ¨¬¥¥â ã§ª®¥ ¯®«¥ ªà¨áâ ««¨§ æ¨¨,®£à ¨ç¥®¥ ¯®«ï¬¨ ªà¨áâ ««¨§ æ¨¨ á®¥¤¨¥¨©Ca4BiV3O13; CaBiVO5; Ca9Bi3V11O41; CaVO3¨ ¤à. �à¨ á¯®â ®© ªà¨áâ ««¨§ æ¨¨ ¨§ à á-â¢®à-à á¯« ¢ , á®¤¥à¦ é¥£® 56 ¬®«.% CaO, 15 ¬®«.%Bi2O3; 29 ¬®«% V2O5 ¡ë«¨ ¯®«ãç¥ë ¬®®ªà¨á-â ««ë á á®¤¥à¦ ¨¥¬ ¢¨á¬ãâ  x= 0:18: � ª¨¬ ®¡à -§®¬, ®¡« áâì áãé¥áâ¢®¢ ¨ï â¢¥à¤ëå à áâ¢®à®¢ â¨¯ Ca1:5�1:5xBixVO4 ®ª § « áì è¨à¥, ç¥¬ ¯à¥¤¯®« £ -«®áì ¢ [5].�à¨ â¥¬¯¥à âãà¥ 728�C ã ¯®«ãç¥ëå ¬®®ªà¨á-â ««®¢  ¡«î¤ «áï á¥£¥â®í«¥ªâà¨ç¥áª¨© ä §®¢ë©¯¥à¥å®¤, çâ® ¯®çâ¨   400 �C ¨¦¥ â¥¬¯¥à âãàë   -«®£¨ç®£® ¯¥à¥å®¤  ¢ ªà¨áâ «« å Ca1:5�1:5xBixVO4á x = 0 [6]. �«¥ªâà®¯à®¢®¤®áâì ¬®®ªà¨áâ ««®¢Ca1:23Bi0:18VO4 ¯à¨ â¥¬¯¥à âãà¥ 800 �C ¡«¨§ª  ª10�4 �¬�1 á¬�1:�¯â¨ç¥áª ï ¥«¨¥©®áâì á®¥¤¨¥¨© Ca1:5�1:5x{BixVO4 , ¨§ãç¥ ï á ¨á¯®«ì§®¢ ¨¥¬ ¯®«¨ªà¨á-â ««¨ç¥áª¨å ®¡à §æ®¢, ã¢¥«¨ç¨¢ ¥âáï á à®áâ®¬á®¤¥à¦ ¨ï ¢¨á¬ãâ  ¤® x= 0:14; ¯à¨ ¡®«¥¥ ¢ëá®ª®©ª®æ¥âà æ¨¨ ¯à¨¬¥á¨  ¡«î¤ ¥âáï ã¬¥ìè¥¨¥¨â¥á¨¢®áâ¨ á¨£ «  ¢â®à®© £ à¬®¨ª¨, çâ® ¬®¦¥â®¡êïáïâìáï ¯®¨¦¥¨¥¬ ¯à®§à ç®áâ¨ á®®â¢¥âáâ¢ã-îé¨å ®¡à §æ®¢   ¤«¨¥ ¢®«ë ¢â®à®© £ à¬®¨ª¨�= 0:532 ¬ª¬.� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥���� (£à â 04-03-32434) ¨ ¯à®£à ¬¬ë <�¨¢¥à-á¨â¥âë �®áá¨¨> (��.01.03.069).�¨â¥à âãà 1. Sleight A.W., Huang J. // US Patent N 5202891, 1993.2. Evans J.S., Huang J., Sleight A.W. // J. Solid State Chem.2001. 157. P. 255.3. � §®àïª �.�., �¥«¨ª �.�., �â¥ä ®¢¨ç �.�. ¨ ¤à. //���. 2002. 384, ò6. C. 780.4. Lazoryak B.I., Baryshnikova O.V., Stefanovich S.Yu. et al.// Chemistry of Materials. 2003. 15, N 15. P. 3003.
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