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ˆ£´ É¥´±μ O.‚. ¨ ¤·. „18-2012-102
ˆ§³¥´¥´¨¥ Ì · ±É¥·¨¸É¨± ´¨É·¨¤μ¢ ¢ ¸¨¸É¥³¥ LiÄN
¶·¨ · §²¨Î´μ³ ¤ ¢²¥´¨¨ ¸¨´É¥§ 

�·¨ ¤ ¢²¥´¨¨  §μÉ  μÉ 1 ¤μ 10  É³ ¡Ò²¨ ¶μ²ÊÎ¥´Ò μ¡· §ÍÒ ´¨É·¨¤  ²¨É¨Ö
¢ ¸¨¸É¥³¥ LiÄN. �´¥·£μ¤¨¸¶¥·¸¨μ´´Ò¥ ·¥´É£¥´μ¢¸±¨¥ ¸¶¥±É·Ò μ¡· §Íμ¢ LiÄN,
¶μ¤¢¥·£´ÊÉÒÌ · §²μ¦¥´¨Õ, ¶μ± § ²¨, ÎÉμ ´¨É·¨¤ ²¨É¨Ö ¶·¥¢· Ð ¥É¸Ö ¢ ± ·¡μ-
´ É ¸ ¶·¥μ¡² ¤ ÕÐ¨³ ¸μ¤¥·¦ ´¨¥³ Ê£²¥·μ¤  ¨ ±¨¸²μ·μ¤ . ‚μ ¢·¥³Ö ¶μ²ÊÎ¥´¨Ö
´¨É·¨¤  ²¨É¨Ö ¶·¨ ¨§¡ÒÉμÎ´μ³ ¤ ¢²¥´¨¨  §μÉ  μ¡· §Ê¥É¸Ö β-³μ¤¨Ë¨± Í¨Ö, ±μ-
Éμ· Ö ³μ£²  ¡ÒÉÓ ¤μ¸É¨£´ÊÉ  ¶·¨ ¤ ¢²¥´¨¨ ¢ 500 · § ¢ÒÏ¥, ÎÉμ ¶μ§¢μ²Ö¥É ¸¤¥² ÉÓ
¶·¥¤¶μ²μ¦¥´¨¥ μ ¸μ§¤ ´¨¨ ³¨´¨³ ²Ó´μ£μ ¤ ¢²¥´¨Ö, ´¥μ¡Ìμ¤¨³μ£μ ¤²Ö ¶μ²ÊÎ¥´¨Ö
Ë §Ò ¢Ò¸μ±μ£μ ¤ ¢²¥´¨Ö. “¢¥²¨Î¥´¨¥ ¸μ¤¥·¦ ´¨Ö Ê£²¥·μ¤  ¸ ·μ¸Éμ³ ¤ ¢²¥´¨Ö
¸¨´É¥§  ´¨É·¨¤  ²¨É¨Ö ¶μ¤É¢¥·¦¤ ¥É ¨§³¥´¥´¨¥ ¢ ¸É¥Ì¨μ³¥É·¨¨ ¥£μ ¸É·Ê±ÉÊ·Ò,
¸Ëμ·³¨·μ¢ ´´μ° ¸ ¢Ò¸μ±¨³ ¸μ¤¥·¦ ´¨¥³  §μÉ .

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´± 
�ˆŸˆ.

�·¥¶·¨´É �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2012

Ignatenko O.V. et al. D18-2012-102
Changes of Nitrides Characteristics in LiÄN System Synthesized
at Different Pressures

Lithium nitride samples were obtained for the system LiÄN at pressures of
nitrogen from 1 to 10 atm. Energy-dispersive X-ray (EDX) spectrum of LiÄN
samples subjected to decomposition shows that lithium nitride turned into carbonate
as evidenced by the predominant content of carbon and oxygen. Upon synthesis of
lithium nitride at positive pressure of nitrogen, the β modiˇcation is formed that
can be achieved at pressure 500 times higher, which allows one to suppose the
minimum pressure required to create a high-pressure phase. The increase in carbon
content with increasing synthesis pressure of lithium nitride conˇrms the change in
stoichiometry of its structure formed with high nitrogen content.

The investigation has been performed at the Frank Laboratory of Neutron Physics,
JINR.

Preprint of the Joint Institute for Nuclear Research. Dubna, 2012
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�¨É·¨¤ ²¨É¨Ö Å ¥¤¨´¸É¢¥´´Ò° ´¨É·¨¤, ±μÉμ·Ò° μ¡· §Ê¥É¸Ö ¶·¨ ¢§ ¨-
³μ¤¥°¸É¢¨¨ ¸  §μÉμ³ ¶·¨ ±μ³´ É´μ° É¥³¶¥· ÉÊ·¥, Ê¢¥²¨Î¥´¨¥ É¥³¶¥· ÉÊ·Ò ¨
¤ ¢²¥´¨Ö Ê¸±μ·Ö¥É ·¥ ±Í¨Õ [1]. ˆ§ · ¡μÉÒ [2] ¨§¢¥¸É´  ¤¨ £· ³³  ¸μ¸ÉμÖ´¨Ö
¸¨¸É¥³Ò LiÄN (·¨¸. 1), ¸¢¨¤¥É¥²Ó¸É¢ÊÕÐ Ö μ ´ ²¨Î¨¨ Éμ²Ó±μ μ¤´μ£μ ¸μ¥¤¨´¥-
´¨Ö Å Li3N.

�¨¸. 1. ” §μ¢ Ö ¤¨ £· ³³  ¸¨¸É¥³Ò LiÄN [2]

�¨É·¨¤ ²¨É¨Ö ¨³¥¥É ¤¢¥ ±·¨¸É ²²¨Î¥¸±¨¥ ³μ¤¨Ë¨± Í¨¨ Ä α ¨ β. α-
³μ¤¨Ë¨± Í¨Ö μÉ´μ¸¨É¸Ö ± ¶·μ¸É· ´¸É¢¥´´μ° £·Ê¶¶¥ P6/mmm ¨ ¨³¥¥É ¶ · -
³¥É·Ò ÖÎ¥°±¨ a = 0,3655 ´³, c = 0,3876 ´³. Š·¨¸É ²²¨Î¥¸± Ö ¸É·Ê±ÉÊ·  ÔÉμ°
³μ¤¨Ë¨± Í¨¨ ¶·¥¤¸É ¢²¥´  ¤¢Ê³Ö É¨¶ ³¨ ¸²μ¥¢: μ¤¨´ ¸μ¸Éμ¨É ¨§ Li2N− ¨
¨³¥¥É 6 ±μμ·¤¨´¨·μ¢ ´´ÒÌ Li-Í¥´É·μ¢; ¤·Ê£μ° É¨¶ ¸²μ¥¢ Å Éμ²Ó±μ ¨§ ± -
É¨μ´μ¢ ²¨É¨Ö. �·¨ ¤ ¢²¥´¨¨ 0,5Ä0,6 ƒ�  α-³μ¤¨Ë¨± Í¨Ö ¶¥·¥Ìμ¤¨É ¢ β ¸
¶·μ¸É· ´¸É¢¥´´μ° £·Ê¶¶μ° P63/mm¸ ¨ ¶ · ³¥É· ³¨ ÖÎ¥°±¨ a = 0,3579 ´³,
c = 0,6360 ´³. ’¢¥·¤Ò° ´¨É·¨¤ ²¨É¨Ö Ö¢²Ö¥É¸Ö ¨μ´´Ò³ ¶·μ¢μ¤´¨±μ³ ¨ ¨³¥¥É
¸ ³ÊÕ ¢Ò¸μ±ÊÕ ¶·μ¢μ¤¨³μ¸ÉÓ ¸·¥¤¨ ¢¸¥Ì ´¥μ·£ ´¨Î¥¸±¨Ì ¸μ²¥° ²¨É¨Ö. �´
¨§ÊÎ ¥É¸Ö ¢ ± Î¥¸É¢¥ É¢¥·¤μ£μ Ô²¥±É·μ²¨É  ¨  ´μ¤´μ£μ ³ É¥·¨ ²  ¤²Ö ¨¸¶μ²Ó-
§μ¢ ´¨Ö ¢  ±±Ê³Ê²ÖÉμ·´ÒÌ ¡ É ·¥ÖÌ [3]. �μ²ÊÎ ÉÓ ¥£μ ³μ¦´μ ± ± ¶·Ö³μ°
·¥ ±Í¨¥° ¨§ Ô²¥³¥´Éμ¢, É ± ¨ ±μ¸¢¥´´μ°, ´ ¶·¨³¥·,  §μÉ ·¥ £¨·Ê¥É ¸ ²¨É¨¥³,
· ¸É¢μ·¥´´Ò³ ¢ ¦¨¤±μ³ ³¥É ²²¨Î¥¸±μ³ ´ É·¨¨ [4].
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‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ´¨É·¨¤ ²¨É¨Ö Ö¢²Ö¥É¸Ö ± É ²¨§ Éμ·μ³ ¶·¨ μ¡· -
§μ¢ ´¨¨ ±Ê¡¨Î¥¸±μ° ³μ¤¨Ë¨± Í¨¨ ´¨É·¨¤  ¡μ·  ¨ μ± §Ò¢ ¥É ¸ÊÐ¥¸É¢¥´´μ¥
¢²¨Ö´¨¥ ´  ¥£μ ¸É·Ê±ÉÊ·Ê ¨ Ì · ±É¥·¨¸É¨±¨ [5, 6]. ‚ÒÏ¥Ê¶μ³Ö´ÊÉ Ö Ë §μ-
¢ Ö ¤¨ £· ³³  μ¶¨¸Ò¢ ¥É ¶μ¢¥¤¥´¨¥ ¸¨¸É¥³Ò LiÄN ¶·¨  É³μ¸Ë¥·´μ³ ¤ ¢²¥-
´¨¨. ˆ´Ëμ·³ Í¨¨ μ ¢²¨Ö´¨¨ ¤ ¢²¥´¨Ö ´  Ì · ±É¥·¨¸É¨±¨ ¤ ´´μ° ¸¨¸É¥³Ò
¢ ²¨É¥· ÉÊ·¥ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶· ±É¨Î¥¸±¨ ´¥É. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ¨§ÊÎ¥-
´¨¥ Ì · ±É¥·¨¸É¨± ´¨É·¨¤μ¢ ¢ ¸¨¸É¥³¥ LiÄN ¶·¨ · §²¨Î´μ³ ¤ ¢²¥´¨¨ ¸¨´É¥§ 
¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° μ¸μ¡Ò° ¨´É¥·¥¸.

�Š‘�…�ˆŒ…�’

Œ É¥·¨ ²Ò ¨ ³¥Éμ¤Ò. �¨É·¨¤ ²¨É¨Ö ¡Ò² ¶μ²ÊÎ¥´ ¸²¥¤ÊÕÐ¨³ μ¡· §μ³.
‘²¨É±¨ ³¥É ²²¨Î¥¸±μ£μ ²¨É¨Ö ³ ·±¨ ‹�-1 (ƒ�‘’ 8774-75) ¶μ³¥Ð ²¨¸Ó ¢ £¥·-
³¥É¨Î´Ò° ¡μ±¸, ¶μ¸²¥ Î¥£μ ¶·μ¢μ¤¨²¸Ö ¥£μ ¶·μ¤Ê¢  ·£μ´μ³ (ƒ�‘’ 10157-79).
„ ²¥¥ ¸ ¶μ³μÐÓÕ · ¸É¢μ·¨É¥²Ö ³ ·±¨ ®�¥Ë· ¸ ‘2-80¯ (ƒ�‘’ 443-76) Ê¤ ²Ö-
² ¸Ó § Ð¨É´ Ö ¶ · Ë¨´μ¢ Ö ¶²¥´±  ¸ ¶μ¢¥·Ì´μ¸É¨ ¸²¨É± , ¶μ¸²¥ Î¥£μ ¢Ò·Ê¡ -
²¨¸Ó μ¡· §ÍÒ ¢ ¢¨¤¥ ¶ · ²²¥²¥¶¨¶¥¤μ¢ ¸ ²¨´¥°´Ò³¨ · §³¥· ³¨ 1×1×10 ¸³,
2× 2× 10 ¸³, 3× 3× 10 ¸³. ˆ§£μÉμ¢²¥´´Ò¥ μ¡· §ÍÒ ¶μ³¥Ð ²¨¸Ó ¢ É¨£¥²Ó ¨§
´¥·¦ ¢¥ÕÐ¥° ¸É ²¨, ±μÉμ·Ò°, ¢ ¸¢μÕ μÎ¥·¥¤Ó, ¶μ³¥Ð ²¸Ö ¢ ·¥ ±Éμ·. �¥ ±Éμ·
¶·¨¸μ¥¤¨´Ö²¸Ö ± £ §μ´ £´¥É ÕÐ¥° ¸¨¸É¥³¥. �μ¸²¥ ¸μ¥¤¨´¥´¨Ö μ¸ÊÐ¥¸É¢²Ö² ¸Ó
¶·μ¤Ê¢±  ·¥ ±Éμ·   §μÉμ³ (ƒ�‘’ 9293-74) ¶μ¢ÒÏ¥´´μ° Î¨¸ÉμÉÒ, ¶μ μ±μ´Î -
´¨¨ ±μÉμ·μ° ·¥ ±Éμ· £¥·³¥É¨§¨·μ¢ ²¸Ö, ¨ ¶·μ¨§¢μ¤¨²μ¸Ó ´ £´¥É ´¨¥ ¤ ¢²¥´¨Ö
¤μ ´¥μ¡Ìμ¤¨³ÒÌ ¶ · ³¥É·μ¢. �μ¸²¥ ¢Ò¤¥·¦±¨ ¢ É¥Î¥´¨¥ 15 ³¨´ ¢±²ÕÎ ²¸Ö
´ £·¥¢, ±μÉμ·Ò° μ¸ÊÐ¥¸É¢²Ö²¸Ö ¤μ § ¤ ´´μ° É¥³¶¥· ÉÊ·Ò. ‘±μ·μ¸ÉÓ ´ £·¥¢ 
¢ ·Ó¨·μ¢ ² ¸Ó ¢ ¤¨ ¶ §μ´¥ μÉ 1 ¤μ 3 £· ¤Ê¸μ¢ ¢ ³¨´ÊÉÊ. �¡· §ÍÒ ¢ ¸¨¸É¥³¥
LiÄN ¶μ²ÊÎ ²¨¸Ó ¢  É³μ¸Ë¥·¥  §μÉ  ¶·¨ ¤ ¢²¥´¨ÖÌ μÉ 1 ¤μ 10  É³. �μ¸²¥
¢Ò¤¥·¦±¨ ¶·¨ ¤ ´´μ° É¥³¶¥· ÉÊ·¥ μ¡· §ÍÒ μÌ² ¦¤ ²¨¸Ó ¢³¥¸É¥ ¸ ·¥ ±Éμ·μ³,
§ É¥³ ¶μ³¥Ð ²¨¸Ó ¢ ¡μ±¸. �μ¸²¥ ¶·μ¤Ê¢±¨  ·£μ´μ³ μ¡· §ÍÒ ¨§¢²¥± ²¨¸Ó ¨§
¡μ±¸ , ¢§¢¥Ï¨¢ ²¨¸Ó ¨ ¨§³¥²ÓÎ ²¨¸Ó ¤μ · §³¥·  §¥·´  ³¥´¥¥ 1 ³³. �μ²ÊÎ¥´-
´Ò¥ μ¡· §ÍÒ ¨¸¸²¥¤μ¢ ²¨¸Ó ¸ ¶μ³μÐÓÕ ·¥´É£¥´μ¸É·Ê±ÉÊ·´μ£μ  ´ ²¨§ .

�¥´É£¥´μ¢¸±¨° Ô´¥·£μ¤¨¸¶¥·¸¨μ´´Ò°  ´ ²¨§ ¨ ¸± ´¨·ÊÕÐ Ö Ô²¥±É·μ´-
´ Ö ³¨±·μ¸±μ¶¨Ö. �¡· §ÍÒ ¶μ³¥Ð ²¨¸Ó ´  £· Ë¨Éμ¢Ò¥ ¶μ¤²μ¦±¨ ± ± Î¨-
¸ÉÒ¥ ±·¨¸É ²²Ò. ˆ§μ¡· ¦¥´¨Ö ¶μ¢¥·Ì´μ¸É¨ ¨ ·¥´É£¥´μ¢¸±¨¥ ¸¶¥±É·Ò ¡Ò²¨
¶μ²ÊÎ¥´Ò ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸± ´¨·ÊÕÐ¥£μ Ô²¥±É·μ´´μ£μ ³¨±·μ¸±μ¶  Quanta
200 FEI ¸ ·¥´É£¥´μ¢¸±μ° Ô´¥·£μ¤¨¸¶¥·¸¨μ´´μ° ¨´É¥£·¨·μ¢ ´´μ° ¸¨¸É¥³μ°
 ´ ²¨§ .

�  ·¨¸. 2 ¶·¨¢¥¤¥´ É¨¶¨Î´Ò° ¸¶¥±É· μ¡· §Í  ¸¨¸É¥³Ò LiÄN, ¶μ¤¢¥·£´Ê-
Éμ£μ · §²μ¦¥´¨Õ. ˆ§ ¤ ´´μ£μ ¸¶¥±É·  ¸²¥¤Ê¥É, ÎÉμ ´¨É·¨¤ ²¨É¨Ö ¶¥·¥Ï¥²
¢ ± ·¡μ´ É, μ Î¥³ ¸¢¨¤¥É¥²Ó¸É¢Ê¥É ¶·¥¨³ÊÐ¥¸É¢¥´´μ¥ ¸μ¤¥·¦ ´¨¥ Ê£²¥·μ¤  ¨
±¨¸²μ·μ¤ .

�¡· §ÍÒ ¢ ¢¨¤¥ ¶μ·μÏ± , ¶μ²ÊÎ¥´´Ò¥ ¢ ¸¨¸É¥³¥ LiÄN ¶·¨ ¤ ¢²¥´¨ÖÌ
1Ä10  É³, ¶μ± § ´Ò ´  ·¨¸. 3Ä12.
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�¨¸. 2. ’¨¶¨Î´Ò° EDX-¸¶¥±É· ¶μ·μÏ±μ¢μ£μ ³ É¥·¨ ²  ¸¨¸É¥³Ò LiÄN, ¶μ²ÊÎ¥´´Ò°
¶·¨ ¤ ¢²¥´¨¨ ¸¨´É¥§  7  É³, ¶μ¸²¥ · §²μ¦¥´¨Ö

�¨¸. 3. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  1  É³

�¨¸. 4. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  2  É³
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�¨¸. 5. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  3  É³

�¨¸. 6. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  4  É³

�¨¸. 7. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  5  É³

�¨¸. 8. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  6  É³

�¨¸. 9. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  7  É³

�¨¸. 10. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  8  É³
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�¨¸. 11. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  9  É³

�¨¸. 12. �μ·μÏ±μ¢Ò¥ ³ É¥·¨ ²Ò ¸¨¸É¥³Ò
LiÄN, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¤ ¢²¥´¨¨ ¸¨´-
É¥§  10  É³

�  ·¨¸. 3Ä12 ¢¨¤´μ ¶·¨¸ÊÉ¸É¢¨¥ Î ¸É¨Í ´¥¶· ¢¨²Ó´μ° Ëμ·³Ò, Ê± §Ò¢ Õ-
Ð¨Ì ´  ¢Ò¸μ±ÊÕ ¸±μ·μ¸ÉÓ ·¥ ±Í¨¨ ¨Ì μ¡· §μ¢ ´¨Ö. �¥μ¡Ìμ¤¨³μ μÉ³¥É¨ÉÓ,
ÎÉμ ¸ ·μ¸Éμ³ ¤ ¢²¥´¨Ö Ê¢¥²¨Î¨¢ ²μ¸Ó ±μ²¨Î¥¸É¢μ Î ¸É¨Í ³ ²μ£μ · §³¥· .

�¥´É£¥´μ¸É·Ê±ÉÊ·´Ò°  ´ ²¨§. �¥§Ê²ÓÉ ÉÒ ·¥´É£¥´μ¸É·Ê±ÉÊ·´μ£μ  ´ ²¨§ ,
¶μ²ÊÎ¥´´Ò¥ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¤¨Ë· ±Éμ³¥É·  „���-3.0, ¶·¥¤¸É ¢²¥´Ò
´  ·¨¸. 13.

�¨¸. 13. ‡ ¢¨¸¨³μ¸ÉÓ ¶ · ³¥É·μ¢ ±·¨¸É ²²¨Î¥¸±μ° ·¥Ï¥É±¨ ´¨É·¨¤  ²¨É¨Ö a, c μÉ
¤ ¢²¥´¨Ö  §μÉ  ¶·¨ ¸¨´É¥§¥ ¤²Ö ¸±μ·μ¸É¨ ´ £·¥¢  3 £· ¤Ê¸  ¢ ³¨´ÊÉÊ (±·¨¢Ò¥ 1, 2)

‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ¶μ²ÊÎ¥´´Ò¥ §´ Î¥´¨Ö ¶ · ³¥É·μ¢ ±·¨¸É ²²¨Î¥-
¸±μ° ·¥Ï¥É±¨ ´ Ìμ¤¨²¨¸Ó ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ μ¶Ê¡²¨±μ¢ ´´Ò³¨ §´ Î¥´¨Ö³¨
¤²Ö β-³μ¤¨Ë¨± Í¨¨ Li3N. Š ± Ê± § ´μ ¢ [3], ¶¥·¥Ìμ¤Ò α → β ¢ ´¨É·¨¤¥
²¨É¨Ö ¶·μ¨¸Ìμ¤ÖÉ ¶·¨ ¤ ¢²¥´¨ÖÌ 0,5Ä0,6 ƒ� , ´μ ÔÉμ ´¥ ¡Ò²μ ¤μ¸É¨£´ÊÉμ ¢μ
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¢·¥³Ö ¸¨´É¥§  (¤ ¢²¥´¨¥ ¸¨´É¥§  ¡Ò²μ μ±μ²μ 1,012 M�a). ’ ±¨³ μ¡· §μ³,
³μ¦´μ ¸¤¥² ÉÓ ¢Ò¢μ¤ μ Éμ³, ÎÉμ Ëμ·³¨·μ¢ ´¨¥ β-³μ¤¨Ë¨± Í¨¨ ¶·μ¨¸Ìμ¤¨É
¶·¨ ¡μ²¥¥ ´¨§±μ³ Ô´¥·£¥É¨Î¥¸±μ³ ¶μÉ·¥¡²¥´¨¨, Î¥³ ¶·¨ ¥¥ ¶·¥μ¡· §μ¢ ´¨¨.
�μÔÉμ³Ê ³μ¦´μ ¶·¥¤¶μ²μ¦¨ÉÓ, ÎÉμ ¤²Ö Éμ£μ, ÎÉμ¡Ò ¶μ²ÊÎ¨ÉÓ ¸É·Ê±ÉÊ·Ò ¢Ò-
¸μ±μ£μ ¤ ¢²¥´¨Ö, ¢ ¶·μÍ¥¸¸¥ Ëμ·³¨·μ¢ ´¨Ö ´¥É ´¥μ¡Ìμ¤¨³μ¸É¨ ¨¸¶μ²Ó§μ¢ ÉÓ
¤ ¢²¥´¨¥ Ë §μ¢μ£μ ¶¥·¥Ìμ¤ ,   ¶·¨² £ ÉÓ ¤ ¢²¥´¨¥, ±μÉμ·μ¥ ¢ 500 · § ³¥´ÓÏ¥.
Š ± ¢¨¤´μ ¨§ ·¥§Ê²ÓÉ Éμ¢ · ¡μÉÒ, ¨§³¥´¥´¨¥ ¶ · ³¥É·μ¢ ±·¨¸É ²²¨Î¥¸±μ° ·¥-
Ï¥É±¨ ¨³¥¥É ²¨´¥°´Ò° Ì · ±É¥·, ¶μ¤μ¡´Ò° ¶μ¢¥¤¥´¨Õ ¤ ´´μ£μ ¶ · ³¥É·  ¢
É¢¥·¤ÒÌ · ¸É¢μ· Ì. � ¨¡μ²¥¥ ¢¥·μÖÉ´μ, ÎÉμ Ê¢¥²¨Î¥´¨¥ ¤ ¢²¥´¨Ö ¶·¨¢μ¤¨É ±
μ¡· §μ¢ ´¨Õ ¸É·Ê±ÉÊ·, ¡μ²¥¥ ´ ¸ÒÐ¥´´ÒÌ  §μÉμ³. � §²μ¦¥´¨¥ ´¨É·¨¤  ²¨É¨Ö
´  ¢μ§¤ÊÌ¥ ¡Ò²μ ¢Ò¶μ²´¥´μ ¸ Í¥²ÓÕ μ¶·¥¤¥²¥´¨Ö ¸μ¤¥·¦ ´¨Ö ¶μ·μÏ±μ¢μ£μ
³ É¥·¨ ² , ¸μ¤¥·¦ Ð¥£μ¸Ö ¢ ¶·μ¤Ê±É Ì ·¥ ±Í¨¨. �  ·¨¸. 14 ¶μ± § ´  § ¢¨¸¨-
³μ¸ÉÓ ¸μ¤¥·¦ ´¨Ö Ê£²¥·μ¤  (1) ¨ ±¨¸²μ·μ¤  (2) ¢ ³ É¥·¨ ² Ì ¢ § ¢¨¸¨³μ¸É¨
μÉ ¤ ¢²¥´¨Ö ¸¨´É¥§ .

�¨¸. 14. ‡ ¢¨¸¨³μ¸ÉÓ ¸μ¤¥·¦ ´¨Ö Ê£²¥·μ¤  (1) ¨ ±¨¸²μ·μ¤  (2) ¶μ¸²¥ · §²μ¦¥´¨Ö μÉ
¤ ¢²¥´¨Ö ¸¨´É¥§  ´¨É·¨¤  ¸¨¸É¥³Ò LiÄN

‘É ´¤ ·É´Ò° ³¥Ì ´¨§³ · §²μ¦¥´¨Ö ¡Ò² ¸²¥¤ÊÕÐ¨³:
1) ¶μ£²μÐ¥´¨¥ ¢² £¨ ¨§ ¢μ§¤ÊÌ ;
2) ·¥ ±Í¨Ö Li3N + 3H2O→ 3LiOH +NH3;
3) ¶μ£²μÐ¥´¨¥ ¶μ¢¥·Ì´μ¸ÉÓÕ CO2;
4) ·¥ ±Í¨Ö LiOH +CO2 →Li2CO3 +H2O.
�μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¢ ¤μ¸É ÉμÎ´μ° ¸É¥¶¥´¨ ¶μ¤É¢¥·¦¤ ÕÉ ¶·¥¤²μ¦¥´-

´Ò° ³¥Ì ´¨§³ ¸ ÊÎ¥Éμ³ Éμ£μ, ÎÉμ Î ¸ÉÓ μ¡· §μ¢ ´´μ° ¢μ¤Ò ¨¸¶ ·¨² ¸Ó ¨
´¥±μÉμ· Ö μ¸É ¢ ² ¸Ó ¢ ±·¨¸É ²²¨Î¥¸±μ° Ëμ·³¥ (¸μμÉ´μÏ¥´¨¥ Ê£²¥·μ¤  ± ±¨-
¸²μ·μ¤Ê Å 1:3,5(4)).

’ ±¨³ μ¡· §μ³, Ê¢¥²¨Î¥´¨¥ ¸μ¤¥·¦ ´¨Ö Ê£²¥·μ¤  ¸ ·μ¸Éμ³ ¤ ¢²¥´¨Ö ¸¨´-
É¥§  ´¨É·¨¤  ²¨É¨Ö ¶μ¤É¢¥·¦¤ ¥É ¨§³¥´¥´¨¥ ¢ ¸É¥Ì¨μ³¥É·¨¨ ¸É·Ê±ÉÊ·Ò (¸É·Ê±-
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ÉÊ·Ò, ¸Ëμ·³¨·μ¢ ´´μ° ¸ ¢Ò¸μ±¨³ ¸μ¤¥·¦ ´¨¥³  §μÉ ). ‘μ±· Ð¥´¨¥ ¸μ¤¥·¦ -
´¨Ö ±¨¸²μ·μ¤  ³μ¦¥É ¡ÒÉÓ ¶μ± § É¥²¥³ ¸É·Ê±ÉÊ·´ÒÌ ¶·¥¢· Ð¥´¨° ´¥ Éμ²Ó±μ
¢ ¶·¨¶μ¢¥·Ì´μ¸É´μ³ ¸²μ¥.

‡�Š‹�—…�ˆ…

1. �·¨ ¶μ²ÊÎ¥´¨¨ ´¨É·¨¤μ¢ ²¨É¨Ö ¶·¨ ¨§¡ÒÉμÎ´μ³ ¤ ¢²¥´¨¨  §μÉ  Ëμ·³¨-
·Ê¥É¸Ö β-³μ¤¨Ë¨± Í¨Ö, ¤²Ö ¶¥·¥Ìμ¤  ¢ ±μÉμ·ÊÕ É·¥¡Ê¥É¸Ö ¤ ¢²¥´¨Ö ¢ 500 · §
¡μ²ÓÏ¥, ÎÉμ ¶μ§¢μ²Ö¥É ¶·¥¤¶μ²μ¦¨ÉÓ ´ ²¨Î¨¥ ³¨´¨³ ²Ó´μ ´¥μ¡Ìμ¤¨³μ£μ ¤ -
¢²¥´¨Ö ¤²Ö ¸μ§¤ ´¨Ö Ë § ¢Ò¸μ±μ£μ ¤ ¢²¥´¨Ö.

2. “¢¥²¨Î¥´¨¥ ¤ ¢²¥´¨Ö  §μÉ  ¢ ¶·μÍ¥¸¸¥ Ëμ·³¨·μ¢ ´¨Ö ´¨É·¨¤μ¢ ¶·¨¢μ-
¤¨É ± μ¡· §μ¢ ´¨Õ ¸É·Ê±ÉÊ· ¸ ¶μ¢ÒÏ¥´´Ò³ ¸μ¤¥·¦ ´¨¥³  §μÉ  ¢ μ¡Ñ¥³¥ ¨ ¸
¡μ²¥¥ ³¥²±¨³ · §³¥·μ³ ±·¨¸É ²²¨É .

	² £μ¤ ·´μ¸É¨. �¢Éμ·Ò ¢Ò· ¦ ÕÉ ¡² £μ¤ ·´μ¸ÉÓ 	�””ˆÄ�ˆŸˆ (¤μ£μ-
¢μ· º”011„-001) ¨ μÉ³¥Î ÕÉ £· ´É ¶μ²´μ³μÎ´μ£μ ¶·¥¤¸É ¢¨É¥²Ö �· ¢¨É¥²Ó-
¸É¢  �Ê³Ò´¨¨ ¢ �ˆŸˆ (¶·¨± § ¶μ �ˆŸˆ º81 μÉ 06.02.2012, ¶. 49).
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