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AR EBEE N 1.8X10°mol « dm™3, ELiAMEHE X:4.0X107°~1.0X 1072
-+ dm~*, ¥ 5|4 0. 1 mol + dm™*#§ KOH 7kz@z&°5‘aﬁ}ir“%y&1_ﬁé‘i‘,Emfrﬁ}{ﬂsﬁﬂﬂ
imm&@mﬁ-m%@w,ﬁﬁm nm; -2 FZ HiRE-BRE KK R . =705 nm) T IR EF{E
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mol » dm~*f#y KOH ¥ ,30C . B n=0. 90 (FIX E ¥ r=0.995), 35C:n=0.94(r=
0.998); BEZ FiBE SBkELTE 0.1 mol - dm *f) KOH W .15C: B ¥ n=0.98(r=
0.992), 23C: n=1.20(r=0.990),
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Table 1 Thermodynamic Data of Reaction (1) in 0. 10 mol » dm—* KOH at Different Temperature

A HY A:8%
compound b kJ « mol—! Jemol—! e K—!
CH3CH2SH 26C 30C 35C 40C 37 150
28 35 48 54
HOCH2CH:2SH 15C 23C 30C 35C 82 320
90 220 460 780
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BEIRIS A Hn FIATRHEBE /RIEAE 4.Sn. R 1 BIBWLIE B, R (1) BRI 3 K52 . K R
(DEFBEFE LB BERBEFGE A B E & i RS™HM, 1 T iF R B ST TIE 4.5n
KFE, WER AL (DK AR &R RO ME 2 BrR . 78 300~760 nm WEKNE 5 1%
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Absorption spectra of [FePc(COOH),OH](C
=1.8X10"°mol + dm—3) with different con-
centration of 2-mercaptoethanol
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Plots of k. of the reaction of [ FePc
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Crocn,cn s at different temperatures

(8)

B ()AL, VR RS- R AR B A /MRBF A BRI . YW W N TR AT
RS~ B T4 T 5 » 6 T 038 I R 4 367 » 24 0 W 4 B B, RS~ 78 T2 14 9 I
RSH ¥ HIXS B 7T RSH A0 34 MR RS- 58 AR 86 1A S /I » 3 5 I8 S AR


http://www.cqvip.com

D000 http://iwww.cqvip.com|

R 281k 2,9,16,23- TR BEBFE S 8 (X)) SHBHACK N + 391

% 2 [FePc(COOH)OH™ ]5 HOCH,CH,SH $AC i MIBh hi¥ 8%
Table 2 Kinetic Parmameters of the Reaction of [ FePc(COOH) OH™ Jwith HOCH,CH;SH at Different Temperature

5C 10C 15C 20C
K/(mol—! « dm3) 132 159 184 210
k/s—! 0.153 0. 209 0. 269 0.329
Sy/10~2 5.13 9.27 1. 90 0.910
J* Hp/(kJ » mol—!) 31.0 4% 8m(J « mol—! « K1) —148
:H8/(kJ = mol—1) 20.2 A8%/(J e mol—! « K—1) 113

H. Shiral &IERF R /L SR AL S BYLERS 18 4 . 7€ pH=5. 5 Bf . LB EE L LS
FHERXEERRELBRSY MEBAE—RIMHBR Y . EER/E 2% pH>7
aF, MR LB R F HOO MEA B EMERRFLERR Y, LR R R . MR BRMHERE AL
fLR ALt & A2 . H. Shiral SERFR BN AL EAVIERS B Y £ pH=7 B} . 5
BURBFRS MEAEESSRRERL. MERERLRE., ERIMFAROREERSD,
LA BB 8], 24 [OH™ ]=0. 10 mol « dm~*8f, i+ HA[RS™ ]/[RSH]=5. 0 10* Ep 35l =
BEUREBFHERELE. JHB ERMUNEPI - SENTESR B8,

2.5 BEXMREHFRE
W PE B F1% Eyring 243K
In(k/T)=(—A4"Ha/R) X 1/T+4*8/R4+1In(R/Nrk)
(K N HRBIMBE H B2 HERTHEO
LABE I 8 In(k/TOXE 1/T HFTERAEENT ARG E S RN B BERIE A 4™ Ho FIBER
EER 47 Sn., HBIFHLH InK X 1/T ZHEEE,
InK = —AHun/RT+ 4.8 /R
RIETHRFEEH AHLF A4S ERFITE2ME 3,
# 3 [FePc(COOH),OH™ |S¥ B HAC K Eih H ¥ #18
Table 3 Kinetic Parameters of the Reaction of [ FePc(COOH),OH~ ] with C;H,SH at Different Temperatures

20°C 25C 30C 35C
K /[ (mol=! « dm?®) X 102] 1.65 2.14 2.73 3.55
ks 1.71 1.96 2.22 2.45
Sy/10-3 4.08 10. 2 4.78 1.30
A* Hn/(kJ « mol—1) 16.0 4% 8m(J « mol—! « k—1) —180
JHY/(kJ « mol—1) 39.7 4,85 » mol—! « k—1) 178
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R YiZ ) B BRI, BT 4se HIEE. WE 2 MR 3BELETUE L . EES OOW
EALIE 27 Ho BB/ 70509 31. 0 F1 16. 0 kJ » mol ' A . WA MIE LRGN ATHE T L
BN IH g8 BT LGS 4" He BREVMEE SRR X —HMER N ERERWYEE . &
FiL A+ OH BF 5 Fe** fy 45 & Z # td B . OH ™~ 55 78 71 5] B9 4 Fi AR 3 38 3 . R Sk ey 1)
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AXIAL COORDINATION REACTIONS OF 2,9,16,23-
TETRACARBOXYPHTHALOCYNINEIRON( I ) HYDROXIDE WITH THIOLS

Zhou Yi Zhang Zhihui Zhu Zhiang® Feng Haixia Ruan Wenjuan Chen Rongti
(Department of Chemistry, Nankai University, Tianjin 300071)

The thermodynamic and kinetic properties were studied for the axial coordination reaction (1) of

2,9,16,23-tetracarboxyphthalocynineiron( I ) with thiols in potassium hydroxide solution
[Fe( 1 )Pc(COO~),0H" ]+RS™ =[Fe( 1l )Pc(COO™),(RS™ )]~ +OH" (1)

The equilibrium constant ($,) and coordination number of reaction (1) were measured by spec-
trophotometry. The standard molar enthalpy (4.H%) and standard molar entropy (J.8%) of the reac-
tion (1) were calculated.

Kinetics of the reaction (1) was studied by means of stopped-flow method. The reasonable
mechenism of the reaction was postulated, and the pre-equilibrium constant and rate constant were ob-
tained. The standard molar enthalpy and standard molar entropy of the pre-equilibrium step and the ac- v

tivation parameters of the rate controling step were calculated.

Keywords ; 2,9,16,23-tetracarboxyphthalocynineiron( I ) hydroxide thiols
thermodynamics and kinetics of axial coordinational reaction stopped-flow method

spectrophotometer
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