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Table1 Selection of Buffer System

pH coordination compound ! buffer system

\

about 2.0 Fe ( SSA) 0.2M chloroacetic acid

0.6M acetic acid
0.2M sodium acetate

about 6.5 Fe (SSA), 16.7% ammonium acetate

about 4.0 Fe (SSA),

(2) BKM%F

Sy B B SR ML T8, MRS SROREE Y LR 080 0T KU i o
ZRRAOCTHE SRR RO Sy 5000m, 472nm Ll K 146nm,

(3) WMELERE
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SEARN AERELENE R o, AN IS TR, FE0F IS TA— 2 me i 6
W CRo I>CM I A2 5 mr BT Bk M B R T M . B LIRS, TRATWIR L ik,
H—280.14~0.435 P TH/II~185 F=HIT~61,

(4) BFRIEREEIAESR
M, XENEZER

22 Fe(SSA)IgK, MEME
Table 2 Data of Determination of lg K; for Fe(SSA) System
Cm: initial mole concentration of ligand
Cy s initial mole concentration of metallic ion
condition ones A=500nm, pH=2.09, I=0.1, t=23C, Du=0
I

Cu (M) ; Ce (M) D
3.616x107¢ 7.17x10°° ‘ 0.113
3.616x 10 9.43x10°" 0.148
3.616x107* 1.189x 1074 0.187
3.616x 10 1.538x1074 | 0.232

.

condition two; A=500nm, pH=320., I=0.1, t=26C, Du=0
|

Ca (M) : Ce (M) D
2.616Xx1074 6.68%107° 0.108
3.616x 10 1.003%107¢ 0.160
3.616% 1074 1.170x 107" 0.184

1.504x10°* 0.232

3.616x107*

r—— y——y— ——— v —— - T
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PHEBIEREERELE2 ~K 4, JobRBERES,

#2 Fe(SSA), lgK. MEBE
Table 3 Data of Determination of 1g K, for Fe(SSA), System
Cr: same meaning as above
Cwmr: initial mole concentration of Fe(SSA)
condition one ¢ A=472mm, pH=3.95, 7=0.1,
t=25C, Dugp=0.31, emp=1.90x10’

Car (M) ; Cnp (M) # D
R, e \_—_;_—7‘ P

1.845x 107 2,184x1073 0.503

1.845%x1074 2.425% 1073 ‘ 0.513

1.845%x 1074 i 2.667%x1073 i 0.523

1.845%x 107 2.909%x107? | 0.534

condition two ;: A=472nm, pH=13.94, 7=0.1

t=26C, Dup=0.31, emp=1.90x10°

cur (M) Ce (M) D
1.845x 1074 2,184x107? 0.496
1.845%x107* 2.667x1073 0.518
1.845%107¢ | 2,909x107° 0.528

i

F4 Fe(SSA), IgK MEMER
Table 4 Data of Determination of lg K, for Fe(SS.\), System
Cr : same meaning as above
Cup. s initial mole concentration of Ie(SS.\),
condition: A= t{6nm, pl=6.31, [=0.1,
t=23C, Dar,=0.317, eng:=1.11%10°

[

Cai; (M) i Cr (M) D
B .

1.025% 107" l 3.518% 107 ! 0.123

1.025%107° r 1.337x 107" 0.129

1.025%x107* ‘ 3.124x107° ] 0.437

#S5 TFe(SSA) g K, MEBEB(TbE

Table 5 Data of Dectermination of lg Ky for Fe(S5A) System (Job’s Method)

condition: A=500nm, pH=2.27, I=0.1, t=25C
Cx and Cgp: same meaning as above

1,250 1074

Cx (M) 1 Cr (M) # D

2.250x107* 0.250 % 107 | 0.282
2.000% 10" ¢ 0.500% 10 * l 0.160
1.750x 107 | 0.750%x107* 3 0.230
1.500% 107* ] 1.000x 10"+ 0.300

1.250%x 107"
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Table 6 Comparison of Stability Constant between Valuc of Reference
and That of This Method

coordination compound : result of this method reference value
Fe(SSA) | equilibrium change method 14,051
14.1240.25 ,
. Jobs’method 14.25+0.20 14.64C4
Fe(SSA), ‘ equilibrium change method 10.28C22
10.08 £0.04 10.54C42
Fe(SSA), ! equilibrium change method ‘ 7.0203D

7.65£0.08 ‘

S Ty . ey

R A M A T .
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%7 FERBOMTBERRM ) SMATERABENLR
Table 7 Comparison of Mole Absorbance Coefficient (¢) between Value
obtained from Experiment of Saturation Absorbance and That
of This Method

coordination compound t result of this method experiment of

Fe(SSA) cquilibrium change mecthod 1.87x10°
! (1.90£0.13)x10° j

. Job’s mecthod

! (1.79£0.03)x 10°

Fe(SSA),; equilibrium change method 3.85x%10°
X (1.11£0.07)x10°
Fe(SSA); equilibrium change method 1.84x103

(5.26+0.08)x10°

" saturation absorbance
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OPTIMIZATION APPROACH FOR STUDY
OF COORDINATION COMPOUND

Zhu Yuzhen Su Xiaoyun Zang Qiangsheng

( Chemisiry Department, East China University of Chemical
Technology, Shenghai 201107 )

Zhou Xin

C Malerial Science Depariment, Shanghii Jiao Tong University, Shanghai 200030)

When a coordination equillibrium is MR,.,+Rs==2MR, we can ex-

press stability constant K, as follow;

1 _ [MR,,J-CR)

K. CMR.3

M is metallic ion, Cu,., is initial mole concertration of MR,., , and Cg is
initial mole concentration of ligand R. It follows that
Clln_l =k4Rn-|+MRn aﬂd CE=ER]+EMR||]-

From above equations, we can obtain that

EMRnJ={CMn-l+C[‘.+ [\{ —\/(_Cllm1+C|:+1/Kn)2+4C|:'C!ﬂn-1 }/2
Assume that MR,, MR,.,; and R are all color species in the system,
and their ahsorbance are Dur,, Dur,., and D¢ 1t is not difficult to get
that

= D"'D“Bn-l— DRA

E=éEyr, , =€

4D 1

ol=~ »
1

MR, Ae

derived from the Lambert-Beer’s low, where DD is the absorbance of the
whole system and ¢ is the mole absorbance coefficient of the same system,
For m groups of initial conditions, coordinate equillibrium ahsorbance can
be meassured using Ci,_, , Ck, 4D' and Cua-, Ck, AD(i#j5 i=1, 2,
Jeerees my =1, 2, 3eeeees m). It is easy to derive following equation,

AD' _ Gy, +Ch~ UK.~ vCh _ +Ch+1/K)* = 4-Ci-C)i_|

AD" CY,.,*Ci+1/K. = V(Ch,_ +Ci+ /K. =1:Ch-Cl

My y
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let the right hand of above equation is f, then the value of K, is equi-
valent to that of object function F(?l—), which can be solved by using
a

nonlinear programe under condition of

F( g)=]1(5)- D5 | =min,

If K, is obtained in this way, for any initial concentration Cj, ,C: and

corresponding AD', mole absorbance ccefficient e, can he obtained from
the relation between /D' and TMRul,

We have studied the coordination compound IFe(SS5A), Te(SSA), and
Fe(SSA), system to give the verification of this method, The results are
satisfactory,

We have also treated the photometric data of unstable coordination
compound Ta-PAR system under condition of pH =5.50, and found that
logrithm of apparent stability constant was 5.10+0.07 ,mole absorbance coef-
ficient was 1.85x10*+0.04x 10* (the value in a literature is 1.67x10%).

Comparing with some other methods of photometric analysis e.g.linear
method, graptic solution and etc., this method has following advantages.

1.7t is not necessary to determine e value {irst and then K, value
by experiments, We can obtain both ¢, and K, by using photometric ex-
periment in terins of optimization, The information can be made full use
of,

2, This method can be used to derive stability constant and mole ab-
sorbance coefficient of stable and unstahle coordination compound,

3. This method can be applied to treate several kinds of photometric
experiments data e.<.Job’s method and method of equillibrium change ex-

periment cte,

Keywords coordination compound optimization technique



