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,]^_7`'abc34567M+,012deM+Arn=fg:h8i^,-?@AM = Ni

UMn = 4 [1]AM = CoUMn = 6 [2]aBjkjlmn8o7p<Lq/KLarstj@?/[

uvM]7wx]&'G01,y?eNi+(NH3)n (n = 4–8)=z{|}~:h8i^G�IdA

Ni+=]7wx]012a�� 4CD�EFG�Ld@��J/KLG���,de[3][�(

>UMAt�,Co+(NH3)n=CDEFGHIdANi+(NH3)n=��L��J/KL,��bc3

4567=CD%012EFG�CJ/Y�,P?@��J/[

?��L��B �<�<���89:;<�,�� Co+(NH3)nG��de[;7� �¡XV

fg&¢�L|£9¤i¥n8�¦,�/z{|Gy?@ANH§¨¦©ª«=z{|}~:

h8i^G�Ide[¬eA­®¯°±$² (DFT),³L´?@A012567=EFµ¶

·L¦©:h8i^=��G�¸e[

?��L��B C 1DECo+(NH3)n=n = 4–8FGHIJKLMNOPQn= 4–6F4RSTUDV

WXFYZJKLMN[\]^n = 4=:h8i^,MA3400 cm-1¹º,NH3&'=»3w<¼½

¾=¿ÀaÁ�j/[3CDEF,P?@ÂÃtj/ 3200 cm-1¹º,p7¼aÁ�jq?K

L��ACo+(NH3)4UMCo+,NH3 4&'aÄÅCDde 4CDEFaÆLd@ÇÈJ/L?É

/[LKÊan = 5D_`aE3100–3300 cm-1,ËÌ�ÍdeNH,�/ÎÏ<¼qp7¼aÐ�

tj/[K=KL��A5 bcFNH3&'dÑ 2 012Ò,ËÌ�Íd@?/KLa&�/[

C2Dn = 6=GHIJKLMNaDFTYZDP`JKLMN(6I–6III)Fef[\]^��:h8i

^=3100 cm-1ghDijk`lmdE6II=3120 cm-1bcDnopk`^4qE3200–3300 cm-1rs

FlmdE6IF3230 cm-1bcDnopk`^4RSTUtu` 6Ia 6IIFJKLMNFvwxyztE

{|JKLMN[}~]`�a�t�`^6RSTUtu` 6III=ÓÔ^Õ<MAµÖIEF 6I��

³ 10 kcal/mol×TØ?KL��AB=ÙÚMÛÜUÝ/L�É�j/[Þ 1,-?@A|}

~:h8i^ßà=\áan = 5–8,âe¸@ãLäåæ·dq?KL��ACo+(NH3)5-8Mç

è=CDEFGéPL�É�j/[¬eA��:h8i^L 4 CDEF,P?@=��:h
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��–����F��a�����F���JD�Rpk`^Co+=óôõöM3F (3d 8 )UZ/=

UA2P=SOMOaÇÈJ/[dx2–y2ìí-�îdz2ìíaSOMO÷LJ/LAxAy-�îzïð

ñ= 6 øù,ú'­®=û?ª«aü¾/[B=eWKj�=ïðñ��01aÅºdeL

Ý,Aýþÿ�a t!q/[Co+Arn,-?@n= 6����L����tu`�adAK=¤"

x# ,��$�UÝ/[LKÊaA%&=��MCo+(NH3)nDO�`Co+=CD±a 4UZ/

KLGòd@?/[KjMAAr`'',�(NH3&''=)àÿ�a"Ý?KLa`�UA6

&'=NH3aÄÅCo+,CDJ/��³A)àÿ�G*.@Ñ 2012ÒG+�J/ðaÖI

,q/eWL�É�j/[Jqâ,AAr`'=�-, 6øù=ûú'­®ª«. 6&'aC

DJ/=UMq!A4&'UÑ/012Òa0etj/[B=1A(dxy)2 (dyz)2 (dzx)2 (dx2-y2)1

(dz2)1=C2,-./ßd������d�� q¡a_`¢£ENH3���RS]`q¤D¥q

¦d_§_`^¨¢�©XEª«���F���¬­a_`® 4�à�EFa+�tj/L�É�

j/[K=CDEFaµÖIUZ/KLMDFT��,�¸@³3�W�je[
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