FUKFFEHR B RBER)
$33HE FI1H ACTA SCIENTIARUM NATURALIUM Vol.33 No. 1
19914 1 B UNIVERSITATIS SUNYATSENI Jan. 1994

B (I EC& YT AR I B /Y 3l 7 2 0 58

HRE WER # % AR
(P hRkFWHF L, M 510275)

W FE OHSHEETRTEpH H8.5TH30% (v/0 )DZHBH T HERS —BE -
MEFHE(DESYRARRNHE 2. BREREVHIE YT HERILE, RIS TH,
BEEENEEAR, B RBEENM AH*Y =82. 83kJemol™!, ASt =79. 42] *mol™"
K-

XPE HER SEFW.S(DEESY KN NYE

SHES  0643.11

BODOREGYHBRRRE A%, KEANRREER (L OBXRES (LOYLH,

HAEHFERS AR U Y HRIE cis-(Colen), (H.0), " EHER . FEARY. 2=
JEE) AR FE B kT o- B T AR ER U N E B BRSOV 5 A BRI R, 348 1 IR RV 3 B & iA K. Bar-
ton'" @ R iH cis-(Co(phen),Cl,) T H[{EH DNA EHMiEE  HEF — WM EIER.
SR cis -(Co(phen) ,CL,)* R B KM, RETH K. A LEHFK cis-(Co(phen),(OH),IF
cis-(Co(phen)gly ' AR BERBEEM W EME - SHAHERY cs-
(Co(phen),(OH) I B LA 81 112 , B BH cis -(Co (phen),CL, )" YE A HLIB LG TE A My ik
FE A YLE R — E KT,

®° 28
Shimladzu MPS-2000% 58 7 A] W2 Y Y6 B i1 BRI 11068 5T R 434748 5

We AR E #9.1992-04-20
«BRHRB*ELTHIHE
» « MEFMHEPERG TE



50 FIkEZ#H (HRBFR) F33k

Perken-Elmer 23] TGS-2BI$WH 43 #7{3 ; FEE Newport CossUBEEL{Y ; EE Oric pH it.
1.2 & M

HEBNT RKMEHO BT £, iR HE;

(Co(phen),(H,0),J(NO;);*2H,0 # & K :B2. 13g (Co(phen),CO;INO;+-3H,0,H
100ml 3mol/L HNO.f# Z IfR; EZ BB 240, RGESOC TR ER S E20ecm®; IIA
80ml SRR S8 LA Z REVE W BE RN o B, AR = R, HZ TR 284735 %.

TESWERY. LRMEGHEE)C,43. 44(43. 54);H, 32. 7(3. 54);N, 14. 29
(14.47); Co, 8.28%(8.70%). M EHAL B . B ELHEWME. B UV —Vis & cis-
(Co(phen)?(OH), ) H cis -[Co (phen),gly )2 i) B K R WL g 43 51 47 505nm F1488nm. H
ERF R AR EEH _ZERIEKEH.

1.3 ZHHRME

fEpH=8.57, B FIRE 1 = 0.1 (NaNO;) ,30% Z B, F ¥4 WA 66 il
BARBEMAFEE T, KNI RFE488nm b X% BB R A ZELIE. IR$E 18 (D —
D)/(Dw—D)) GHFE t IR R HB/P RETHERBEEEH(Kaw) s HF Do AF
BRI YeE B, RS — SR EM B, B2 EELTR A THAEREME; D, &
WHEME: D N T TAREEE. TRYEE KU E.

2 #R5ite

2.1 ZREHNIEE
(Co(phen),(H,0),0* BL& B FEKEW P HEFEM T T4

(Co(phen),(H,0),)** —,L (Co(phen),(H,0)(OH))** + H
2
(Co(phen),(OH),)*+ H*
THROHE by = 3.5 X 1075, k, = 1.7 X 1077,
% pH = 2. 48}, (H"] = 3.98 X 107° 7] 1§

(Co(phen),(H,0)(OH)**)
(Co(phen),(H,0);*)

(Co(phen),(OH); )
(Co(phen),(H,0)(OH)*t)

AR pH=2. 48, F M 3 A F Ll (Co(phen), (H,0), ) L R F . &4 pH =8. 51,
[H*]=3.16X10%, "] {8,

(Co(phen),(H,0)(OH)**]
(Co(phen), (H,0),°"]

= 8.79 X 1073,

= 4.27 X 1073

= 1.11 X 10",
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(Co(phen),(OH); ]
(Co(phen),(H,0)(0OH)**]

I, Bt % ¥ P (Co (phen); (H,0),0*" JLF £ # ¥ A 4 (Co (phen), (OH),J*, H I
(Co(phen),(OH),J* {2 4 ¥k B 3k B 7 W (Co (phen ), (H,0), )" WK . 7 pH K2. 4
~ 8. 58t , MM FEETHURESHFLE TR AN pH<2. 48F,gly 5 (Co (phen),
(H,0), 0 BB W #4718 18 , T pH >8. 68T, i & #E 47 1R, B % 40 2 4 DL BB 3%
EHER GEEHE R, A XHR pH=28.57, B FI&RE » =0. 1(NaN0,),305 Z MK
VAW 1 (Co(phen),(OH), )" 5 gly BN N, R R W T B[ R T .
(Co(phen),(OH),}*+ gly” = [Co(phen),gly)*t + 20H"

= 53.8

2.2 FEAREXMNEEFEHHT®

£45+0. 1CTF,lgly J=0. 075mol/L,pH =28. 57, x =0. 1(NaNO;), (Co(phen),
(OH) I EAREMRE Ce ) Faralm B e Hm EME AR/ ekt E, KRB RWE E ¥
W&
£1 B (Co(phen),(OH),JTHKAE (c) 9 A Mix B F XK
Tab.1 The K., in different [Co(phen),(OH),Jt concertration (¢)

¢ /mol*L™! Ko X10%/s71 r
0. 0025 11.52 0. 999
0. 0050 11. 55 0. 998
0. 0075 11. 63 0.998

MWEIFFEERZE r 40.998%10. 999, AT W, 18C(D . — D) /(D — DI XFEFE ¢t &
B X R, HIKIZR N T (Co(phen),(OH), It BB —R K.

d[Co(phen),gly?*)
Bl d¢

= K [Co(phen),(OH); ]

2.3 AFEEET, 7 EIED 4R R R B

SR E35C,40C,45CHMS50CTF,pH =28. 57, 2=0. 1 (NaNO;), (Co (phen),
(OH)FJ=0. 005mol/L ,gly  ZEAE K E N FEME, AR /P ZFEITHE Ko JHFRIME
2.

WAL ZBTH 18((D.. — D)/(D.. — DI XIRTE] ¢t HEIFHIRERXR. HHIER N
Xt Cgly JRMBR—K RN, HFEE (sly I K, Ko HLHK,EY (gly IREHKEDIR
FR G BERT , K Gely DM R B EL AR, XRETFEZL2EAE FI &R Bk, R
N V] B3 T DR 4T

(Co(phen),(QH),) 4+ gly~ == [Co(phen),(OH),J*t+gly”

== [Co(phen),gly)?t + 20H"~
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Tab.2 The K, in different glycine concertration and different temperature

Caly~)/ 3540.1C 404+0.1°C 4540.1°C 504+0.1C
Y ol K X 10/ 7 Kuw X10°/ 71 K X 10"/ 1 Ku X 10/ 7
mol L s~! ¢! s! s~!

0. 050 1. 832 0. 997 4. 062 0. 998 7.135 0,998 11.57 0. 997
0. 075 2. 498 0.998 4. 543 0. 998 11. 55 0.998 18.10 0. 997
0.100 3. 468 0.998 7.187 0. 999 14. 04 0. 998 20. 17 0.999
0.125 4.778 0.998 11.32 0.999 18.92 0. 999 21.50 0.998
0. 150 6. 375 0.997 11. 35 0. 999 18.95 0.998 21. 69 0. 997

F—PEREFN B LHAFEESHAEERBRY, K K IE T FEEEK
HOARESYEBENNFESYHNEE T KBS FEE, THRIFHERRELWT.

BREZTHESTHES:
{(Co(phen),(OH);J + gly™)

Ke = (Co(phen),(OH)FJ(gly~] W
kL SR TN
(Co(phen),(OH); ),
+5 —
(Co(phen),(OH)}) = £ == 2
HH(Colphen),(OH) T3 ARFNETH BHKE.
RN HE R,
2+
dECO(phZ?)zgly ) =K { [CO(phen)z(OH)z]+' gly'} (3)
BHQ,QQMBXE.
24
dCCoGhem) 8] _  k,(Cophen); (OH)F ICaly~)
_ KKEECO(phen)Z(OH);JT[gly—j
1+ KK Cgly )
= K,,(Co(phen),(OH ) J;
KK (gly )
A _ =D J -
% Ko = T KeGaly D

B K oo BIBIER 1/ Koo =1/k+1/{KKe(gly™ )} H1/ Koo X1/ (gly IER B E 1.
ABR/MN_REITHE K. K: ERMES. MAXRRBEEITHL/ Ko 31/ ely IF IR
HHELXR . XH S ZRFREM RN
2.4 BREEABITERRERE
BAIEZM (Eyring) AR : In(K/T) =— AH* /RT + In(K/H) + AS* /R ,h InK
~ i VEE AT RIB: AH* = 82. 83kJ » mol~!, AS* = 79. 427 - mol~! + K. EALIBAYK
/N, Eﬂ’ﬁﬂy?&wﬁﬁ TR HE, —BERILE N ASY >42.mol™! K™, & LW 18

AS*=179.42] «mol™" « K™ , W[ HEWTIZ I W B AL (155 B JE it 2 o SRV T RAE
BRI BEE.
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23 TRREGREFTHEPETFHTHK
Tab.3 The K and K of different temperature
t/C K X10%/s™* K¢ r
35 12.58 2.82 0.998
40 16. 01 1. 50 0. 998
45 21.92 0. 402 0. 999
50 36.90 0. 369 0. 998

MNR3FH, K < Ke \HHBE_L RV ARELER Y Gly IREXBRKEZH, K
MR E (gly IR KT K, Y (ely IR B KER, (ely B KX 5N 3 F L
FREZW, XRATEFMNE2ERNEGHR RYBRXHHR HELEEREEWSH#
ANEAEBSAERSY EFXD, EXESPHANEASHEEANYSERETRES.
R BRI % R N #e 2 M B A ( 1, O HLHI #EAT

SCER G R IE " Peis -(Co(en), (H,0), " SR E B A M 3% 1, WLl # 47, 7
AHY AST 43515122, 89kJ+mol™!,69. 81J+mol™ 'K ~'. Kruse ¥ i " Vcis-[Co (en),
(H,0),3*" 5 H,0 RN, AHT =120. 38kT*mol™'; AST =62.70J°mot 'K~ '. &
XEFBH H,0 AH Y BUNE T AST BRE, X5 I YIHHBIMERE—BH, 1 YL
RERNEZREE_L BEERANES X RV EWHBR,OH EFK H,0 HEE, H
EFHERKTFZ -, WEH T OH EAMNE R BHAEFB AHT M1 ASY HiL R
SHEN.
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The Studies on Kinetics of Substitution Reaction of Cobalt( I ) Complex

Ye Baohut™ Zeng Twanzian Han Ping Ju Luangnian

Abstract The kinetic of substitution reaction of hydroxy ligands from cis -di-
hydroxybis (1,10-phenanthroline )cobalt ( I Yion by glycine in 30% (»/v ) wa-
ter-ethanol medium has been studied by spectrophotometrically at pH = 8. 57.
The dissociative interchange mechanism (7, ) was suggested. The rate equa-
tion of the substitution reaction was established. The activation parameters
AH™T and AS™T of the reaction was 82. 83 kJ*mol™' and 79. 42 Jemol™' <K !,

respectively.
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