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Ü¤
���ÜÔ [TbL] (ClO4)3(L: 2, 2, 2’, 2’- o [N- �Ä -N- �Ä (¯zX)-2- �`Ä] ¶�),ÏLlf��
�Aò�lf [TbL]3+ ��|C��øè (MMT) ��m, ��Ñ
#.EÜu1á� [TbL]3+-MMT©^��©
Û!X ��û�!F¼C�ù	1ÌÚb	 - ��1Ìéá�?1
L�, éÙF15�?1
ïÄ©(JL²,
EÜu1á��±
�øèûÐ��Î(�A�Ú [TbL]3+ lf�<G(�A�, [TbL]3+ lf±ü�/ª©Ùu
�øè��m©3b	1-ue, EÜu1á�uÑ�r�ÉÚF1, Ùu�1Ì��A�ÜÔ�u�1Ì�q©
��AX�ÜÔ'�, EÜu1á�ü �þ Tb3+ ��éF1rÝ!F1üÚ5Ú1­½5kwÍUõ, Ù-u
Å����1«u)²w £, `²��|Cé�A�ÜÔ�-uÅ�k�½�N��^.

'�c: Tb(III) ��ÜÔ, �øè, �©fEÜu1á�, u15U

PACS: 78.55.Kz

1 Ú ó

duDèu1�ÜÔäkÕA�u1ÅnÚ
`û�u15U [1], 3u191=�á�!F1�
¼©Û9)Ô¤�!)ÔDaì!1nÏÕ!²
�w«ì�+�äk2,�A^cµ, Ï
õc5
��´ù
+��ïÄ9: [1−7]. �duÙ1!
9!zÆ­½5��, -uÅ��õ ub	1«,
l
��
Ù3éõ+��¢SA^©ÃÅÄ�
á�äkûÐ�1!9!zÆ­½5, Ïd, ò�
öEÜ´UõDèu1�ÜÔ5U!mu#.D
èu1á�Ú1>ì�!ÿ°Dèu1�ÜÔA
^+����­�å» [7]. î8, <�®^ØÓ�
{��Ñ
õ«a.�Dè�ÜÔ - ÃÅÄ�E
Üu1á�. XòDè�ÜÔ��|C� α- ��
� [8] ½ Zn-Al Yw� [9] ���m���GEÜ
u1á�; òDè�ÜÔÚ\0�©fç���
¥ [10,11] ½^M� - v�{���õ� SiO2 v�
Ä� [12,13] ¥��õ�EÜu1á��. Ù¥�

ÃÅÄ�á��f5��½f5�G(�ÌNU

wÍK�Dè�ÜÔ�N�1Ôn5U¿U¦D
è�ÜÔ�1!9ÚzÆ­½5��ØÓ§Ý�
Uõ. U,�øè (MMT) áu 2:1 .�G7�í,
��þÝÚ�mÏ�pÝÑ�� 1 nm, ��L¡k
L��K>Ö, �d��máN� Na+, K+, Ca2+

��YÜlf5Ö� [14], ù
YÜ�lf´�	
.1!>!(!^�õU�lf?1��, ���
Ñõ«õUá�. �
õv�Nok�f5ÚR
5(�A:¿¹kõ� :�ýó, ù
ýó�
gd�=, /¤��·Ý�<G�n, �òDèl
f�Ü!�½3ÙnNS, /¤­½��ÜÔ, U
éÐ/¶-1!9!Y9MJ�K�, ¿U�k�
/òáÂ�UþD4�Dèlf [15], '�·Üu
�GEÜu1á����|C. �©^lf��{
ò�«Dè� (0) �ov�N<G�lf��|
C�
�øè���m, ��
�«#.Dè�Ü
Ô - �øèEÜu1á�, ^��©Û!X ��û
� (XRD)!F¼C�ù	1Ì (FT-IR) Úb	 - �
�1Ì (UV-vis) éÙ|¤!(�?1
L�, éÙ
u15U?1
ïÄ. ù«#.EÜu1á�Ó�
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�±
�øè��G(�A�Úov�N��l
f�<G(�A�, ¿UuÑ�r� Tb3+ lf�
A�F1, Ù�éu1rÝ, cÙ´ü �þ��
�éu1rÝ!F1üÚ5Ú1­½5���c
�ov�N��ÜÔkwÍUõ. d	, ù«#.
DèEÜu1á�éov�N��ÜÔ�-uÅ
�k²w�N��^.

2 ¢ �

Tb �ov�N�ÜÔ�Ü¤: 3¿§!�í
�oÚ��e, ò¹k 20 mmol énà`ÄZ��
o�>ìM�Å%\\¹ 40 mmol NaH �o�>
ì]2�¥, UY��, ��Ãí��), ,�3�
�eÅ%\\¹k 84 mmol Å¯z�Ä�ÄX�
o�>ìM�, £6 10 h �, �Øo�>ì, �Ô
^ 2:1 �Å�Ú¯�¯|�·Ü���WJ, ²7
�Î�Û, ��N L �M�, ~Ø���WJ, ²Z
H?n�f�ÚÊÈÔ, =�ov�N L; 3¿§!
��e, òMk 20 mmol Tb(ClO4)3·9H2O �¯�¯
|M��ú%\�Mk 20 mmol �N L �¯�¯
|M�¥, kxÚ�DÛÑ, UY�� 4 h, LÈ, �
D^�þ¯�¯|W* 3 g�, �u�k P4O10 �
ý�ZHì¥ZH 48 h, ���ov�N�ÜÔ.

EÜu1á����|C: 3¿§Ú^å��
e, ò 54 mL Mk 3 mmol Tb �ov�N�ÜÔ
�¯UM��ú%\ 36 mL ¹k 1.8 g Na-MMT,
pH ≈ 5 �ó�¥, UY3¿§e�� 24 h, 4�
lf [TbL]3+ ÏL� Na-MMT ¥� Na+ lfu)
lf���A
��|C� MMT ���m, LÈ,
�D^¯UW* 3 g, �3ó�¥u 70 ◦C eZ
H 12 h, �u�k P4O10 �ZHì¥��.

?Ä�øè (Na-MMT) �ó�X, Ù�lf�
�Nþ (CEC) � 85 meq/100 g, dà�Ü[�½�
àzó�Jø; Tb(ClO4)3·9H2O �g�; Ù{ÁJ
þ�½È©ÛX.

C, H, N ¹þ^�I Elementar úi CHNS .
��©Û¤ÿ½. 1H Ø^�� (1H NMR) Ì¦
^ Varian úi FT-80AC, AVANCE-DRX300 Ø^�
�¤ÿ½. �ÜÔ Tb ¹þ^ EDTA Nþ{ (�`
¦£��«J) ÿ½. EÜá� Tb ¹þ^{I TJA
úi IRIS(HR) .�Ì�Öª�lfN�fu�
1Ì¤ÿ½. ®" X ��û� (XRD) ^F�n
Æúi Rigaku D/Max- 0 A . X �� (®") û�
¤ (Cu q, Kα Ë�, �$üÚì, λ = 0.15418 nm,

+Ø 40 kV, +>6 30 mA) ÿ½. ù	1Ì^�
I Bruker ú i EQUINOX55 . FT-IR ù 	 1 Ì
¤ (KBr Ø¡, ÿ½Åê��� 4000—400 cm−1)
ÿ½. b	1Ì^F��9úi UV-VISX .b
	 - ��©11ÝOÿ½; F11Ì^F� Hitachi
F-4500 F1©11ÝOÿ½.

3 (J�?Ø

3.1 ���ÜÜÜÔÔÔ���|||¤¤¤���(((���©©©ÛÛÛ

�N L � � � © Û ¢ ÿ � (O � �)/%:
C 75.12(75.63), H 7.01(6.88), N 4.81(4.90). IR
(ν/ cm−1): (CH3) 2989, (CH2) 2948, (C=O) 1676,
(Ar) 1594, 1494, 1454, (C—O—C) 1125. 1H NMR
(300 MHz, CDCl3)δ: 7.06—7.36(m, 40 H, 8 Ar),
3.65(s, 8H, 4N-CH2-R), 3.66(s, 8H,4O-CH2-C(O)),
3.17(s, 8H, 4C-CH2-O), 3.02(s, 4H, 2C-CH2-O), 1.21
(q, 4H, 2R-CH2-C), 0.70(t, 6H, 2CH3-R-C). ddí
ÿ�N L �©fª� C72N4O9H78, Ù�U�©
f(�Xã 1 ¤«. �ÜÔ��©Û¢ÿ� (O
��)/%: C 54.09(54.02), H 4.31(4.91), N 3.57(3.50),
Tb 9.85(9.93). � � >� (Λm/S·cm2·mol−1) 331.
IR (ν/cm−1): (CH3) 2979; (CH2) 2925; (C=O) 1622;
(Ar) 1590, 1495, 1452; (C—O—C) 1097. 1H NMR
(300 MHz, CDCl3)δ: 6.92—7.26(m, 40 H, 8Ar),
4.84(s, 8H, 4N-CH2-R), 3.75(s, 8H, 4O-CH2-C(O)),
3.23(s, 8H, 4C-CH2-O), 3.11(s, 4H, 2C-CH2-O), 1.27
(q, 4H, 2R-CH2-C), 0.76(t, 6H, 2CH3-R-C). d��
© Û Ú � � > � �íÿ � Ü Ô � 1:3 . > )
� [16], Ù|¤� [TbL](ClO4)3. �N L � ν (C=O)
Ú ν(C—O—C) ©O� 1676 cm−1 Ú 1125 cm−1,
�pÅ��/¤�ÜÔ�, ©Où£� 1622 cm−1

Ú 1097 cm−1,  £þ©O� 54 cm−1 Ú 38 cm−1,
L²�N L ^zXÄþ�ãÄ�Ú��� Tb3+ l
f� . 3 1017 cm−1 NCÑyil. ClO−

4 ��
ÄáÂ¸, vkÑy� . ClO−

4 �A��ÄáÂ
¸, `²�ÜÔ¥ ClO−

4 �Ü u	. [17], ù��
�>�ÿ½(J��. é'�N L ��ÜÔ� 1H
NMR Ìuy, �zXÄ N �f±9� O �f��
�æ`Ä�f�zÆ £ÑØÓ§Ý/£�$|,
�Ï´zXÄþ�ãÄ�Ú��� Tb3+ lf� 
�¦� N �f±9� O �f���æ`Ä¶-�
^Or. ù?�Úy¢
d IR Ìíÿ�� G¹.
dL�(Jíÿ�N L � Tb3+ � /¤
Xã 2
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¤«�<G(��lf [TbL]3+.

ã 1 �N L �(�«¿ã

ã 2 �lf [TbL]3+ �<G(�«¿ã

3.2 EEEÜÜÜuuu111ááá������|||¤¤¤©©©ÛÛÛ

L 1 �Ñ
�ÜÔ [TbL](ClO4)3 ÚEÜu1
á� [TbL]3+-MMT ¥ C, N, Tb ��©Û¢ÿ�.
lL 1 êâ��, �ÜÔ [TbL](ClO4)3 � Na-MMT
u)lf���A¤�EÜá� [TbL]3+-MMT
¥ N:C Ú N:Tb ��©O��ÜÔ [TbL](ClO4)3
� N:C Ú N:Tb ��C, `²�lf [TbL]3+ �±
ÏL� Na-MMT �lf���A��/�\�ö
���m. ù�`² Tb3+ lf�ov�N L /¤
�<G�Ü�lf [TbL]3+ ´'�­½�, ²L�
�m���!��, 3 MMT ��mEU�±�5
�|¤.

L 1 [TbL](ClO4)3 Ú [TbL]3+-MMT ¥ C, N, Tb �¹þ

zÜÔ C/% N/% Tb/% N:C N:Tb

[TbL](ClO4)3 54.12 3.54 9.85 0.066 0.36

[TbL]3+-MMT 27.22 1.77 4.78 0.065 0.37

3.3 EEEÜÜÜuuu111ááá������ XRD ©©©ÛÛÛ

ã 3 � Na-MMT Ú [TbL]3+-MMT � XRDã.
ã 3(a) 2θ = 8.10◦ ?� 001 û�¸� Na-MMT �

Î(��A�û�¸, �A�må d001 � 1.10 nm.
ã 3(b) EÜu1á� [TbL]3+-MMT � 001 û�¸
�����£Ä� 2θ = 4.64◦ ?, �A�må d001

KO�� 1.90 nm, �Ø MMT ��þÝ 0.96 nm[14],
[TbL]3+-MMT ��mÏ�pÝ� 0.94 nm. �â©
z [18] ¤�zÆ���!��êâÚ Tb3+ lf�
», �CqO��lf [TbL]3+ ��»�� 0.9—
1.0 nm, �¤���á� [TbL]3+-MMT ��mÏ
� p Ý � C, ` ² ^ þ ã l f � � { ® ò � l
f [TbL]3+ ��|C�
 Na-MMT ��m, ù�
lá��zÆ|¤©Û¤�(Ø��.

ã 3 (a) Na-MMT Ú (b) [TbL]3+-MMT � XRD Ìã

� â [TbL]3+-MMT � � m Ï � p Ý
Ú [TbL]3+ �»íÿá�¥��lf [TbL]3+ ±
ü�/ª©Ùu MMT ��m. dá�� XRDA
�û�¸kb��érÝ��, `²���¤�E
Üá� [TbL]3+-MMT E�±
 MMT 5���G
(�A�.

3.4 EEEÜÜÜuuu111ááá������ IR ©©©ÛÛÛ

ã 4(a), (b), (c) © O ´ � N Na-MMT,
[TbL](ClO4)3 Ú [TbL]3+-MMT � ù 	 1 Ìã.
3 E Ü á � [TbL]3+-MMT � IR Ìã¥ Ñ y

 � Ü Ô [TbL](ClO4)3 � � 
A� � Ä ¸,
X ν(CH3) 2986 cm−1, ν(CH2) 2944 cm−1, ν(C=O)
1627 cm−1, ν(Ar) 1515 cm−1, 1456 cm−1 �, 
�
ÜÔ [TbL](ClO4)3 � ν (Ar) 1590 cm−1 3EÜá
�� IR Ìã¥� ν(C=O) ­U, �ÜÔ� ν(C—
O—C) � MMT � 850—1400 cm−1 �m°
r�
�Ä¸­U. [TbL]3+-MMT � ν(C=O) 1627 cm−1

��ÜÔ [TbL](ClO4)3 � ν(C=O) 1622 cm−1 O�

 5 cm−1, ùÌ�´du MMT ��ÌN��N
�lf [TbL]3+ �m�3��©f�^ (d?Ì�
�·>åÚ van der Waals å), \� MMT �f5
�G(���
zX��fþ¤ëÄì�gd^
=, ¦ N �f¤ë -CH2- �zXÄÚ�����
Ý (= σ-π �Ý) �^Ñk¤Or, ¦ (N- �Ä -N-
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�Ä) RÄ�í>f�^Or, l
¦zXÄ C=O
��V�5Or, �å~êO�. �lf [TbL]3+ �
A��Ä¸3��c��ù
Cz?�Úy²�
lf [TbL3−]3+ ®��|C�
�øè���m.

ã 4 (a) Na-MMT, (b) [TbL](ClO4)3 Ú (c) [TbL]3+-MMT
� FT-IR Ìã

ã 5 (a) [TbL](ClO4)3, (b) [TbL]3+-MMT Ú (c) Na-MMT
� UV-vis û��Ìã

3.5 EEEÜÜÜuuu111ááá������ UV-vis ©©©ÛÛÛ

ã 5(a), (b), (c) © O ´ �N [TbL](ClO4)3,
[TbL]3+-MMT Ú Na-MMT � UV-vis û��1Ì
ã. ã 5(a)  u 258 nm, 331 nm ?�ü�Ì�©O
8áu�ÜÔ [TbL](ClO4)3 ¥�N L ���Úã
Ä� π → π∗ >f�[áÂ¸. �lf [TbL3−]3+

��|C��øè��m±�, �N L ���Ú
ãÄ� π → π∗ >f�[áÂÌ�Ü¿¤��Ì
�¿ù£� 330 nm ?. ùÌ�´du MMT ��
Gf5��¸±9 MMT ����lf [TbL]3+

�m��©f�^��
zX N �fþ�Ä�g
d^=, ¦ N �fþ -CH2- �zXÄÚ����
�Ý�^Or, �Äþ���Ú N- �ÄzXÄÏ
L� -CH2- ���Ý�^/¤
������Ý

NX. EÜu1á���mB�?�Ï��U¦
�C�N L ����mu) π-π æU, 3ÛÜ/
¤ J .à8Ô [19], ù�U�´EÜu1á�¥�
N π → π∗ >f�[áÂÌ�ù£����Ï. E
Üu1á� uv-vis 1Ì¥�N L � π → π∗ >fá
Â��ù
Cz�EÜu1á�� IR Ì©Û(J
��, ��lf [TbL]3+ ®�\ MMT ��mJø

q��y.

ã 6 (1) [TbL]3+-MMT, (2) [TbL](ClO4)3 � (a) -u1Ì
Ú (b) u�1Ì

3.6 EEEÜÜÜuuu111ááá������FFF111111ÌÌÌ

3 ¿ § Ú �Óÿ Á^� e ÿ � � � Ü
Ô [TbL](ClO4)3 Ú��á� [TbL]3+-MMT ü«
X�N®"�¬�-u1ÌÚu�1Ì©O�
ã 6(a) Úã 6(b), Ì�F11Ìêâ�uL 2. ù
ü«�N®"3b	1-ueþ�uÑ�r�É
ÚF1. ¿§e, ©O^ùü«zÜÔ�g��
Z-uÅ�-uÿ��u�1Ìé�q, ÑÓ�
3 491, 545 Ú 583 nm NCÑyn�u�¸, ©O
8áu Tb3+ � 5D4 → 7FJ (J = 6, 5, 4) �[, Ù¥
Ñ± u 545 nm NC�^ó4�[ 5D4 → 7F5 ¤
éA�A�u�¹�érÝ��. dã 6(b) ÚL 2
êâ��, ��á� [TbL]3+-MMT �F1�ér
Ý'��ÜÔ [TbL](ClO4)3 �F1�érÝO�.
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[TbL]3+-MMT Ú [TbL](ClO4)3 ü«zÜÔ¥ Tb3+

�z©¹þ©O� 4.78%Ú 9.85%, dd�í�Ñ
ü«zÜÔ¥ü �þ Tb3+ F1�érÝ�'
�� 2.6:1 (=ü«zÜÔ 5D4 → 7F5 u�¸��
érÝØ±zÜÔ¥ Tb3+ ¹þ¤�û�'�). d
d��, ��á� [TbL]3+-MMT �ü �þ Tb3+

�éF1rÝ��pu�ÜÔ [TbL](ClO4)3. ù
Ì�´Ï� MMT �mf5��¸±9���l
f [TbL]3+ � MMT ���m��©f�^U¦
�lf [TbL]3+ ¥�N L �R5~ff5O�, Ù
àÄ¥ãÄ�����Ý§Ý�O�, ¦�N L
��$-un­�U?� Tb3+ �-u� 5D4 U
?����Ð, l
¦�N L U�k�/ò¤
áÂ�-uUD4� Tb3+ lf (=U��A),

¯z�öuÑÙA�F1. [TbL]3+ � MMT ��
m��©f�^±9 MMT f5������^�
±k���u1¹5¥% [TbL]3+ lf�9�Ä,
����±�l	.�í, {�ÏY©f� Tb3+

lf� 
�)� HO ÄìpU9�Ä, ¦9�
ÄÚå��Ë��[Uþ����~�, ù�´
EÜu1á� [TbL]3+-MMT �F1�érÝ��
ÜÔ [TbL](ClO4)3 O����­��Ï. d	, u
1¹5¥% [TbL]3+ lf3EÜá�¥� MMT
��©Ñ!�l��Ð, ¦�� [TbL]3+ lf�
m�ålO�, k�/³�
Ï�ÜÔìà!Í
ÜÚå�F1ßÝd«, ùéEÜá�F1�é
r Ý � � Ü Ô [TbL](ClO4)3 O � � k � � �
�^.

L 2 �ÜÔÚEÜu1á��F11Ìêâ ()ÒS��érÝ)

zÜÔ
λex/ λ em/nm(EM )

nm(EX) 5D4 → 7F6
5D4 → 7F5

5D4 → 7F4

[TbL](ClO4)3 365 491(1225) 545(2123) 583(381)

[TbL](ClO4)3∗ 365 491(645) 545(1028) 583(217)

[TbL]3+-MMT 373 492(1003) 546(2687) 584(331)

[TbL]3+-MMT∗ 373 492(819) 546(2150) 584(223)
∗ b	1ì� 120 h ���¬

3.7 EEEÜÜÜuuu111ááá���ééé���ÜÜÜÔÔÔ---uuuÅÅÅ������NNN
������^̂̂

'�L 2 F11Ìêâ��, 3�ÓÿÁ^�
e��|C¤�EÜu1á� [TbL]3+-MMT Ú�
ÜÔ [TbL](ClO4)3 ��Z-uÅ�©O� 373 nm,
365 nm, cö�-uÅ���ö�-uÅ����
1« £
 8 nm. ùÌ�´duEÜu1á�¥
�N L ��$-un­�U?� Tb3+ lf� 5D4

U?����Ð. EÜu1á�¥Ì - �Nm��
©f�^Úá�f5��mB�?Ï�����
^�U¦�C�N L ����mu) π-π æU, 3
ÛÜ/¤ J .à8Ô [19], ¦�N L n­��9�
¹z�Ç��~�, Ù� Tb3+ lfD4Uþ��
ÇK�AO�, ùéEÜu1á�¥�ÜÔ-u1
Ì�ù£�U�k­�K�. ù
Ï�¦�N L ¯
z Tb3+ lfu�ÙA�F1¤I��-uUü
$, l
é�ÜÔ�-uÅ��)
�½�N��
^, ¦-u¸���1«u) £.

3.8 EEEÜÜÜuuu111ááá������FFF111üüüÚÚÚ555
dL 2 êâ�±O�Ñ�ÜÔ [TbL](ClO4)3

Ú E Ü u 1 á � [TbL]3+-MMT � ^ ó 4 �

[ 5D4 → 7F5 u�¸�>ó4�[ 5D4 → 7F6 u
�¸�érÝ�'�©O� 1.73 Ú 2.68, 
�EÜ
u1á�� 5D4 → 7F5 u�¸¸/kb, Ù�¸°
��ÜÔ [TbL](ClO4)3 ~�, `²�lf [TbL]3+

3 MMT ¥����, Tb3+ lf¤u�A�F1
�üÚ5²w`u [TbL](ClO4)3 ¥� Tb3+ lf.
�â1Ì�¡ÀÆ, Dèlf Tb3+ X� f |�S
�>ó4�[´�¡B+�, �k^ó4�[´#
N�. � Tb3+ 3�ÜÔ¥?ué¡¥%�¸�,
3 Tb3+ �ÜÔ�F11Ì¥�U*	�^ó4
�[1Ì. ��-u� Tb3+ lf�?ué¡¥%
�¸�, du�N|��6, ¦ f |�¥·\
Ø
Ó�¡|�, �¡ÀÆ�Ü©)B, ¦>ó4�[
¤��U, 3 Tb3+ �ÜÔ�F11Ì¥Ø�U*
	�^ó4�[1Ì, �U*	�>ó4�[1
Ì [20]. Ï~ Tb3+ lf¤?� �¸�� é¡
5�p, 3 Tb3+ �ÜÔ�F11Ì¥^ó4�[
1Ì 5D4 → 7F5 ¤Ó'~Ò��, 5D4 → 7F5 �
>ó4�[ 5D4 → 7F6 �érÝ�'�Ò��.
3�ÜÔ [TbL](ClO4)3 ¥ Tb3+ lf¤?� �¸
�� é¡5�$, ù�'�Ò�é��. ��l
f [TbL]3+ ��|C� MMT ���m±�, du
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É� MMT f5�G(���¸!��mB�?
Ï��m�þfº��A±9Ì - �Nm�©f�
^�K�, ¦ Tb3+ lf¤?� �¸�� é¡
5O�, 5D4 → 7F5 u�¸�érÝO��ÌÝ�
u 5D4 → 7F6 u�¸, üö�'���O�.

3.9 EEEÜÜÜuuu111ááá������111­­­½½½555

ò�ÜÔ [TbL](ClO4)3 Ú��á� [TbL]3+-
MMT ��N®"©O�µCuß²���¬�¥
Ó�^b	1ì� 120 h �ÿ��Ì�F11Ì
êâ�L 2. dd�±O�Ñü«zÜÔ3b	1
ì� 120 h �^ó4�[ 5D4 → 7F5 u�¸�é
rÝ©O'ì�ceü
 51.58%Ú 19.98%, L²
�lf [TbL]3+ 3 MMT ¥�����1­½5
��ÜÔ [TbL](ClO4)3 kwÍUõ. ùÌ�´Ï
�Ì - �Nm��©f�^Ú MMT f5�G(
���¸�K�¦1¹5¥% [TbL]3+ �(�'
��|Cc�­½, Ï
ÙF15wÍOr. d	,
MMT ���éb	1k�½�{��^, �U�
´ [TbL]3+-MMT ' [TbL](ClO4)3 �Fb	1ì�

����Ï.

4 ( Ø

Ü¤
 Tb �ov�N�ÜÔ [TbL](ClO4)3,
^lf��{ò Tb �ov�N<G�Ü�l
f [TbL]3+ ��|C�
 MMT ���m, ��
Ñ
äkûÐu15U95��G(��#.�
©fEÜu1á� [TbL]3+-MMT. 3EÜu1á
� [TbL]3+-MMT ¥, [TbL]3+ E�±
Ù3��
|C�c�|¤Ú(�A�. ��|C� MMT
��ÌN��lf [TbL]3+ �N�m��©f�
^!MMT ��Gf5��¸!��mB�?Ï�
�m�þfº��AÚ���^�Ï�é��m
�lf [TbL]3+ �u15U�)
wÍ�K�: E
Üu1á��F1�érÝ��AX�ÜÔO�,
cÙ´cöü �þ Tb �F1�érÝ��öw
ÍO�; cö�F1üÚ5Ú1­½5���ök
wÍUõ; EÜu1á�éÙ��m�ÜÔ�-u
Å�k�½�N��^, ¦Ù-uÅ����1«
u)²w £.
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Intercalation assembly, characterization and
luminescent properties of novel composite material,

Tb(III) complex-montmorillonite∗

Nong Lan-Ping Jiang Wei†

( College of Chemistry and Life Sciences, Guangdong University of Petrochemical Technology, Maoming 525000, China )
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Abstract
Tetrapodal ligand L (2, 2, 2′, 2′-tetra[N-benzyl-N-phenyl (acetamide)-2-oxymethyl] n-butyl ether) and complex [TbL] (ClO4)3

are synthesized. The complex ion with tetrapodal ligand L, [TbL]3+ is intercalated into the interlayer space of montmorillonite (MMT)
by ion exchanging. The obtained luminescent supramolecular composite material, [TbL]3+-MMT is characterized by elemental analy-
sis, X-ray diffraction, Fourier transform infrared spectroscopy, and ultraviolet-visible spectroseopy. At the same time, the luminescent
properties of the material are also studied. The results show that the intercalated material with regular layered structure and the in-
terlayer spacing (d001) approximate to the diameter of the complex ion arranged in the interlayer space of the MMT in the formation
of a monolayer emit characteristic green emission of Tb3+ strongly under the excitation of ultraviolet light. It is also found that the
relative luminescence intensity, the luminescence monochromatic index and the light stability of the intercalated material are distinctly
improved after the [TbL]3+ has been intercalated into the MMT. And the excitation wavelength of the complex is modulated till the
red shift occurs in the composite material.

Keywords: Tb(III) complex, montmorillonite, supramolecular composite luminescent material, luminescent prop-
erties
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