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� �. ��� ���� �� ��� Co(III)  !" #$% &�'( )

*+�,- 2,6-di-tert-

butylphenol(DTBP), ��./� �'( 01�23. ��./, 4	%� 5 67!8 2,6-di-tert-butylbenzoqu-

inone(BQ)9: �� ���  !, #$ ;78 [Co(III)2(SMPD)2(Py)2]2O2� [Co(III)2(SPPD)2(Py)2]2O2 �3 < =>

? @*A�(K)B 4.55C2.12D10−3/s, E>% 5FG3. H- ��./8 #$, ��I� J KL, M*� 1N .

/O" PQ'9>? ;7� �RS(Ea)� 10.38 kJ/mol% 5FT Arrhenius, U7�� VFB 4	W �93.

���: ��./, �XYZ, �X[\]^

ABSTRACT. The oxidation reaction between 2,6-di-tert-butylphenol (DTBP) and oxygen adducted Co(III) complexes

as a catalysis has been studied by UV-visible spectrophtometry. According to the results, main product is 2,6-di-tert-

butylbenzoquinone(BQ) and the activity of the complexes is bigger in [Co(III)2(SMPD)2(Py)2]2O2 than in

[Co(III) 2(SPPD)2(Py)2]2O2. The rate constant is 4.55~2.12×10−3/s. It was found that the oxidation reaction is primary reac-

tion for concentration of catalysis, O2 molecule and substance. The reasult is far from Arrhenius properties because acti-

vation energy is 10.38 kJ/mol.
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Cordon16 �8 cobalt dioxygen� ,- 2,6-disubstituted

phenol, ��./" Scheme 1	 _� k°'93. �

mechanism� �±² Co(III) �@ !8 ��./� �

- #$%� ¯�S �³- b�" -3. ´µB ��

I�, ¶K*W ·�¸¹ YZ%�º ��»�W ¼
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, §¨��./�� Salen h*eB Å8 #$;7 J

§¨7� m�" �:'93. Æ �|��B ����
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UV-visible åb�� 2,6-di-tert-butylphenol(DTBP)BScheme 1
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P]
�� ��� ij ;7 #$, O2q 4d- ./!	

2,6-di-tert-butylbenzoquinone(BQ)Q 67!, ©�)�

äÖ" 01�K ~'( ��� ���� ./!	 6

7!, ©�)�äÖ" ��'93. Fig. 1�� æ �

mç� ./!(DTBP), ©�)�äÖ8 206, 258 nm

�� �è�:, 67!(BQ), ©�)�äÖ8 206,

260, 320 nm�� �èé3. H- 318 nm�� BQ, M

*� �ê absobanceW ��'( Fig. 2� ëâ§" �

èfÎ3.

H- 25oC�� ��� ×�� [Co(III)2(SMPD)2(Py)2]2O2

��	 L�� ×�� DTBP��" ád- ./��,

¸�� �ê )
* ì�W ��'9>? �a 4	W

Fig. 3� �èí3. 260 nm�� BQq DPQ� _� �

è�K Òî� 310 nm��, peakW BQ, U7 )�

ï% �23.

Fig. 3�� æ � mç� ;7 #$� ,- DTBP,

�� ./� ®ðl �� 318 nm �à��, peakB

BQ, 67 )�ï% 6Ë� � m>?, ¸�� �ê )


* ì�W Fig. 4� �èfÎ3. (K� æ � mç�

67pB BQ, �8 ¸�� S�� �� §`c>%

·��" 0 � m3.
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Fig. 5B DTBP M*(5D10−4M)q #$a, M*(5D

10−6M)W j�'À hS': #$, ¬Ì­ ì�¸Ý

" Ò ¸�� �ê log[BQ]W *¸� - n�3. Fig.

Fig. 1. The Spectra of DTBP and BQ in methanol solution
(----: DTBP, ___: BQ).

Fig. 2. Calibration Curve of BQ at 318 nm.

Fig. 3. Changes in Asorption Spectra of Reaction [DTB
(5×10−4 M) to [Co(III)2(SMPD)2(Py)2]2O2(5×10−6 M).

Fig. 4. Plots of Absorbance vs. Time [DTBP] (5×10−4 M)
to [Co(III)2(SMPD)2(Py)2]2O2(5×10−6M).
2002, Vol. 46, No. 3
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B n" 023.

Fig. 68 #$, M*W j�'À ': DTBP, M*

W ì�¸¹ 67� BQ� ,- )
*W *¸'9>

?, ¸�� �ê log[BQ]W *¸'( ò§, KõK%

�º @*A�W |'( Table 2� �èfÎ>? �a

E8 4.24C2.83D10−3/s% 5FG3. H- DTBP, M

*W :� ¸ö: #$, M*W ì�¸¹ )
*W �

�- 4	W Fig. 7� �èfÎ>?, @*A�(k)� 4.55

C2.12D10−3/s% 5FS: ¸�� �ê log[BQ]W *

¸- 4	 ò§A� m>¡% �q _8 4	a8 ��

./� #$, ��I� J KL, M*� 1N ./O"

�:- Zombeck17 �, 4	q js'93. 

���	
 ��
��

DTBP M*W 5D10−4M, #$ [Co(III)2(SMPD)2(Py)2]2O2

M*W 5D10−6M% j�'À hS': �*ì�(40,

55, 70oC)� �- )
*W ��'( Fig. 8� �èf

Î>?, ./ @*A�W |'( Table 3� �èfÎ>

? Arrhenius plot" - 4	W Fig. 9� �èfÎ3.

Fig. 5. Plots of log [BQ] vs. Time at various Catalysis 5×10−6 M.
(a) [Co(III)2(SMPD)2(Py)2]2O2, (b) [Co(III)2(SPPD)2(Py)2]2O2,
[DTBP] is 5×10−4 M.

Table 1. Rate Constants for Oxidation of DTBP at various
Catalysis

Catalyst
 [Catalyst]
(×10−6 M)

 [DTBP]
(×10−4 M)

 k
(1×10−3/s)

[Co(III) 2(SMPD)2(Py)2]2O2

[Co(III) 2(SPPD)2(Py)2]2O2
 5.0  5.0

 2.72
1.60

Fig. 6. Plots of Absorbance vs. Time. at various. DTBP co
centration. (a) 5×10−4 M, (b) 2.5×10−4 M, and (c) 5×10−5 M;
[Co(III)2(SMPD)2(Py)2]2O2 is 5×10−6 M.

Table 2. Rate Constants for Oxidation of DTBP at variou
Concentration

[DTBP]
(×10−4 M)

 [Co(III)2(SMPD)2(Py)2]2O2

(×10−6 M)
 k

(1×10−3/s)

3.0
6.0
10.0

 5.0
 2.83
3.49
4.24

Fig. 7. Plots of Absorbance vs. Timeat various [Co(III) 2

(SMPD)2(Py)2]2O2 (a) 1.0×10−6 M, (b) 2.5×10−6 M, and (c)
1.25×10−6 M[DTBP] is 5×10−4 M.
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:, �� ��� Co(III)  !a, #$;78 [Co(III)2

(SMPD)2(Py)2]2O2� [Co(III)2(SPPD)2(Py)2]2O2�3 <
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§, KõK%�º @*A�(k)W |- 4	 �a E8

4.55C2.12D10−3/s% 5F G3.

��./8 #$, M*� 1N ./O" PQ'9>

? Co(III)  !a" #$% &�- DTBP, ��./

8 �*� ·��� �� dioxygen, ��*� Éøù

úFS: ;7� �RS(Ea)� 10.38 kJ/mol% 5FT

Arrhenius, U7�� VF�B 4	W �93.
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