D 0 00 http://www.cqvip.com|
RSy
#HoeH x OO ¥ ¥ # Vol. 16, No. 6
1999 %€ 11 A CHINESE JOURNAL OF INORGANIC CHEMISTRY Nov. , 199%

2,9,16,23-MHREELE (1) S5ITEE.

. Eﬁﬁﬁiﬂﬁfir“ﬁﬁmﬁ-—f—‘ﬁﬁi
'I P A ﬂii"p L4 E4E PAH® Meis BRW

e ———i

(HALFELEFLZ, R 30007D)

oIA (e
Gl 8

HAITHET 2,9, 16.23- UM ERMEES (1 ) SHMBC-HEZR BB CGER RS F Y R IY
B AEEE. SATRGIRETPOE TS G TS i He. BRSNS FTEM
Miller-Dorough S4B FE METEFHC RN TFERLE AR BEREEREBTEHREM

» 488, BT BEMEEAIRER.
$hBa s R

*xEA. 2,9.16,2 {ﬁi&ii&&ll we wER AhE

@E@m s, 0614, 24

TEECREBEAFAANEALT BAEFRSNEL- TR . EPELFRERY
HERILEGMRETETHBLY., HER B:zﬁﬁ&%?i%ﬁ&ﬂﬁﬁﬁ%ﬂﬁﬁﬂﬂ%A%Z~,
EAEHREBRMENE SHIXSTHFETERERARL RERBFET A B TRE
Y, BT (POBCH A B MR RS A NEFRFRT ESHE. . HBRMRAK X
FELEATERAEPOHEFLENELNAR. RITHFEX-SREEIT LB F RO
¥ B RSN RREGENER. AN TH D EFHAFRERLY -,
X —ES R R AL TLE R T EAE .

1 3£5eER4%

L1 ZEREHF

2,9,16.23- T B 245 (1 YBKH Col I )Pc HXARE-IE4 B, A58 d e R4 B A5k &
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A Britton- Robinso™ [~ 12 S i M AT . B TR AL A KNOs il ; Co( 1 )Pe 5B MIELILR
I 5 R — B B TF FR(DMSO) R A U B4R 461, P FP IS BUE ALY 1. 5107 ma] -
dm™* FRAMR BT B 100 LA b MEHSHEHRTE L0 1CRIPY,pH EBIEHE 0.1 IR, 4
R &R E ST 2 B R 5 3 0 B Bo i A " O BE RE IR B2 A4k 0 BT R 1 F0E 2,
1.4 FHEHRNHARSE

& R Bk (MPc) SECHE (L) ARl BC AL 209 R B AT R R AR P I T A3

MPc+4-nL ——MPcL, K5 {1}
A NEEANERE T ERN.H
InES +rln(CL/0O)=In[{A, — A) /{(Ae. — A4,) ] (2)

F A In[ (A — A/ (Ae— A TR InCCL/COFELRYE R IH, BN R F M BL AL 3 » A1 P #0030
EP. RIEPEETEE A AEHEFES LG A-MRAMARKTEMEE. AEZBN
AR RS RMREEEREFTERE R LAY R R ERGE S F R ER T
EEMTESEE, YR TEERER . ARPHRATFESREKCNEBERY BB ER
B ERERNMNBEET A EEFERERIREE, FUUET » HUE, TR Miller-
Dorough & RiTHFEE R AP LB R A BT HENRE.
A/[(A— A — A]=E/[R,™ (CL/C)"J+E (3)
BIE AL A/ [ (A —A)— 4] (C/C)" RUEENR . H RN A B MRE . AR B8
L@
ERAMANZ R AHCH 455 ED B E RYEEB . RIE van't Hoff F .
InKP = — 4H2/(RI')+ 48,5 /R (4)
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Table 1 Coordination Number of Axial Coordination Reaction of Co( I ) Pe
with 2-mercaptonol in Aqueous st Different Temperature
[Col T )Pc)=1.49% 10" mol + dm~?, pH=13.0, /=0, 1l mol+ dm~?, A==464 nm
300, 2K 305. 2K 310. 2K 3156, 2K

n 0. 87 1. 05 0.95 0.99
S 0.993 0.993 0. 985 0. 5990

r I3 correlation coefficlent
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Table 2 Coordinstlon Number of Axlal Coordination Reaction of Co( 1 ) Pc
with Thiophenol in DMSO at Different Temperature
[Cof{ 1 )Pc]=1.50% 105 mol » dm~*, T=315. 2 K, DMSO

2 712.6 nm B72. 6 nm 609 nm 487. 3 nm

n 1.09 i.08 1. 01 L. 06
r 0. 994 0. 990 0. 992 0. 990

2.2 Efoje=X
BITAAERESHE . AREAS . PLOETFEMNEREEL.BIA Co(1)%ER Co
(13,
Co( I )Pc+RS™=RSCo( [ )Pc K.® (5)
B E 1. 2 fJA, )G 460~480 nm b FHRBIFBUAF LA . ES Co( 1 )Pc JHFH
R TR A A [ T & bk 5 o R DLW A EEREMTNASRATE
DM R NN FRERSRMEREL L AN SRF SHRELS JHHRERT
B . R M, o B £X BB (672 nm LAY BB E 720 nm 4b) L #1460~ 480 nm 4b P —FTEY
WA . H. Shirai SCIEX SR MR E ZEELRE A ETRS BT R /0T RREL
#t B ESR S BT 5T, X 460~ 490 nm LAY RHEH #AT T HE . B A LB R B Co( 1)
Ml EEAENRANRRES RS ERAREMHNEENER . P LB TEANEER
A AEZMEFAE N RITBIOSBE S HEZ BEC/SHRB L. 5 ]
R4 R EE . HRIEMESHPIHPOETFER NN —, RIET IFER .

|

1.000—]
< t
1
1 T I T T T
3500 4000 6000 800.0 350.0 400.0 £00.0 BOO.O
A/nm A/mm
B &BWSHEZMRAENAEETL B2 S8H SRR R i1
Fig. | Spectral change of axial coordination of Co{ ¥ ) Fig. 2 Spectral change of axial coordination of Cof I )
Pc with 2-mercaptoethnacl in agueous Pc with thiopheno] in DMSO

(1) F& B NaOH KIFH B MA W AL ISR BRBOLHE . 7E 460~480 nm 4bP= 4
B R U K , 630,670 nm AbRYR R T RE . B 3(a)PRBIR 2. X S U & SHE BN
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BWERMAR. HERFEEHELAHEENEEPNARE I, SR FEAR. FhEbk
WEHEZBMEUEDFESHEEEIOPHIE 2P MAHELH . EREFETFH
B (E 3P 3, EEXRAELP.EHUEHE, RBEYREREETL.

HEBE S LATRENE R E 3@ PHME 2)PEANES R0 B8 & #
e DB HF R RE(E 3PS ) MR FSREZHMRU D PEMNEESD
FEARSFBRHEFAYER. WH 30, BHLE 4 E 5 BHXEEZRBFEHTER.

B bR RATL R 4 RT SRR EED B TERETRE D
DM EBET Col DRER—MEEEF Co( 1), TTEAEALY Co 1 DB K Col 1), 74
B SHEZ WA EEPRERT Co( I )R RURE, LR ZWAE S BFRMMAE
BT . ¥ O BT Co( TR Co( 1), AR CoC 1 )X BEIL N Co( 1), FHo,BRAuR
i 3 WK » Ftiit TR 5 B A B 89 K S w7 L MR G 3
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Fig. 3 Spectral change of Co( [ )Pc in 0. 1 mol » dm™? NaOH zaqueous

(2) E$4BLFF 69 DMSO H P IMA KBS . 4 £ 4 8 70 07 W B Yk e ad 8] & 4 3¢
A6 B 4(a) . BE% 1 R Co( 1 )Pc i DMSO ¥ ; 2 AINA 500 RS . L HCRFT8:3
RAFHERNCT. 4 AR EXRD FEHCFE. dETAME 2 SHL 41 HETRTR . EARREY
YiEh. gk 4 SHEREAE 3IPHILL 2 280, ARERITEME @D k2 Tk
T ATEER T AR AL /S Eirk sl .

) S5 K B DMSO kPN A B L ay. M 4(b) %k 2. 7 711 nm. 475 nm, 435
nm fh7= 4 Frig . Hoob 435 nm 2RJE MR FE 667 nm 609 nm 4bAY0E T RE . ST A Tk B R o Y e
(B FH# BT S XGRS+ a8,

&k BL# 47 DMSO ¥ P ImA W BHE T /5 (E 5 #h4: 2), FinA B g, mE
54 3.487. 3 nm A7 712. 6 nm PR YR A, AR 487. 3 nm b A A BB S
475 nm, {i§ 435 nm BHESRARH AR, AR EAMNE ., BEOLE M B REE 44,

Pl B R AR eT Ll B Bk SR RB RS . MR oy — ik .
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Fig. 4 Spectral change of Co( I )P¢c in DMSO
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Fig. 5 Spectral change which occur on the addition Fig. 6 Spectral change which oecur on the addition O; ta
coordination system of Cof I }Pc in DMSD

thiophenol and MeBH, to the system of Co( T )
Pc in DMSO
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i RESEESHLETEARR R, FRIFARHESED.RS BETELNTRIETH
Fik bR A . AT e B F R T S AR R 2 T e BRE AR b R TR R R R BTER
&R R A FE R AR 6 T R ATAESE .

2.3 #ihigsy
2,9.16.23-MBEBFH (1 )V SHRELH. . EHMEUIMH R AESEINER 3.5% 4 b,
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Tabie 3 Thermodynamic Parameter for Axial Coordiantion Reaction of
Cof I 3Pc with 2-mercaptoethnol in Aqueous
[Ca¢ 0 YPe]=1. 49 10 ¥ mal » dm~¢, pH=1(3. 0, f-=0. 1 mol - dm™?

300. 2K 305, 2K 310. 2K 315. 2K
AP/ (din? « mel) 562 772 DG 1040
L 0. 595 Q, 492 0. 493 4. 854
o5 S (kI » ol L) 23.B3
LES/I s molmt e K1) 133. 4
0. 5995

r is correletion coefficient

® 4 FTERNERETHBEFSERBESMMRHBEEE
Tahie 4 Thermodynamic Parameter for Axial Coordiantlon Reactfon of
Co{ I YPc with Thiopheno! in DMSO at Ditterent Wavelength
[Co{ I )Pc]}=1.50%10"% mol » dm~* DMSO

. K8/ (dm? » mol~!) LHE PN

* 300, 2K 305. 2K 302K 313, 2K kI s mal=1) AT e mal =t K1 ’
712. 6 om 230 284 132 570 49, 4 209 0. 592
672.6 mm 236 294 449 585 49. 4 209 0. poz
4B7. 3 nm 254 320 433 802 45.6 198 0. D96

HEIERATERUREMEE HERVEE. EUEYHRESRUSFLETFY
THRIMMAFRX. Col 1 NRETH W, Co( 1 )0 & TR IERFERMRESR
SELEE . BEA FARNMMERERKRER.AENE. REENHETHELBRTREHH
ERLBS RN YBRLBE. EVUFEREEERBRNG FHRE. ESRERERE
FHEELEAMKASEX. ERIMIMRPENT . RUEBNSUE . RARGSEHETH
HEARK . ERETFHHNBRMNESFRBEEA. REWHEIAHERK . AMBERTE. 4
FREMBERNEE., BEMAARVNEYASENREETERAHE.

2.4 EiEm

HERESRE RN I N AR SR AT SRR A SRR ST
MEFAHBENSHERRE. EANBATTUERRESETFO8D IREED. REs
WA, THRBEE N AR, MBI pha="9. 88, EFHAA) pAa=6. 50, HHATHE
BEHHITRUEN .. HARHSAES TEHRMEM L R T - R -BNFE. BXHY
BT AR REETEM s R LR ERNEMAERNBSREHED. EH#HSAH
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BeRNEH. A RR. (S0OLEBREEOAATRBTH /<O, FREXAAFTLBTFH.
~CHCH,OHZEF iy /=1. 53 107, HEAY 1 =46. 10X 10 . F X BB FHEATRZED
Wik, BTN RS, AU ERRSERTRANERKEEHRE. 7
oM BEGEEER  ERBERER. A FREHIT AME SO B EY AR FN
REBRESREZ R SYHBRERNED.
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THERMODYNAMIC STUDIES ON THE AXIAL COORDINATION REACTION
OF Co-2,9,16,23-TETRACABOXYPHTHALOCYANINE
WITH Z-MERCAPTOETHANOL AND THIOPHENOL

FENG Hai-Xia ZHU Zhi-Ang RUAN Wen-Juan WANG Chuan-Zhong
YAN Shi-Kai L1U Qin-Xuan CHEN Rong-Ti
( Deprrtsnent of Chemistry, Nonko Umwersidy, Tionfin 300071)

The thermodynamics ¢f axial coordination reaction of Co ( 1 )- 2,9, 18, 23- etracaboxyph-
thalocyanine with 2-mercaptoethancl in aqueous and with thiophenol in DMSO were studied. It was
found that the centre metal ion Co{ I ) was reduced to Co( [ )}, Coordination number and equilibrium
constants of axial coordination reaction were megsured by visible spectra techniques and the method of
Miller-Dorough, The changes of standard molar enthalpies 4 HE and standard molar entropies 4,89 of
reaction were obtained from the plots of InK¥ vs 1/7. The influence of temperature was discussed.

Keywords . Co{ 1 )-phthalocyanine thiol axlal coordination reaction thermodynamic
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