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Study on the Complexation Reactions
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Abstract: This paper describes the synthesis of hitherto water-soluble meso-tetrakis-[4- (4-sulfobutyloxy) phenyl]porphyrin and its
complexation reaction with metal ions in methanol and water. Metalloporphyrins were synthesized by reacting with Cu**, Zn*", Co™,
Pb** and Mn*" acetates in methanol. The structure of the porphyrin was characterized by '"H NMR, *C NMR, UV and fluorescence
spectroscopy, and mass spectrometry. The corresponding metalloporphyrins were characterized by UV spectroscopy and 'H NMR. The
complexation reactions of meso-tetrakis- [4- (4-sulfobutyloxy) phenyl]porphyrin with various metals ions, including Cu(II), Pb(Il),
Mg(1I), AI(III), Ni(IT), Co(1I), Zn(II), Fe(II) and Fe(III), in aqueous media were also investigated. Copper ions were found to be able to
rapidly form a copper-porphyrin complex in water. Based on this observation, a quick and straightforward UV-Vis spectrophotometric
determination method for copper ions was established, Beer's law is obeyed in the range of 2.67x10~—11.0x10~" mol-L™" for Cu(II).
The copper content in copper containing stainless steel samples was determined in the presence of other metals and the recoveries
was found to be between 93.10% and 98.60%.
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Fig. 1 The synthesis route of Meso-tetra-(butoxy sulfonate) phenyl porphyrin
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Fig. 3 UV-Vis absorption spectra (a) and fluorescence spectra (b) of target compound
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Fig. 4 The UV-Visible spectra of Meso-tetra(sulfonatophe-

nyl)porphyrin metal complexes in methanol
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Fig. 5 The UV-Visible spectrum of Meso-tetra(sulfonatophe-

nyl) copper metalloporphyrin in water
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Table 1 Recovery rates of copper in the simulated sample
Tk iy il
X H Ay e ElEIS
R Cep/(X10 TmollL ) Cp /(X10 "moleL. ) Cpper/(X10 " molsL. ) I/ %
R 3.89 2.67 6.42 94.70
1 A iEr R ; o
3.89 5.33 9.00 95.80
e ] 2.67 4.00 6.50 95.60
2. HEERE S MR = MR R TR A
2.67 5.33 7.85 97.20
L . o o 3.94 1.34 5.20 94.00
3 FFRERRAT MR = AN R A B 2R 1 A
3.94 4.00 7.89 98.60

Jo AN B A R A 1000 1 BRI AE
5 CHEMTMRFEANRIGEHRE  EH, 5T
AN AR W
2.4.2 REANEE AR S 0 5T

BB H N 5 AN R T TR A B 3 A AT R
i HE AN AN R 0 A o RE S 5 — A
I, HAR AR AR R — 8, TERIDLIET,
X5 AN FE b E AT 8 B I I ok 5 ek
o BICRMITTREITES Ll r ik —280, Wik
HER PR (%) = (Coisr —Coisin ) /C s X
100% AH A A o Fh 3R 2 ATtk Oy ik D
W = e S < e = N S B 5
93.10%~98.60% , i B It Jy vk W & i o
L=

— I BT S AN B R R
303Cu RINAFEWEE S/ IoTR T E A 77 =
KN Fe=70% . Cr: 17%~19% . Ni: 8%~
10% \Mn<<3% , Cu: 1.5%~3.5% 4, 201Cu A %5
WIS B ICE TR H A H YN Fe=T2.5% .
Cr: 16%~18% . Ni: 3.5%~5.5% . Mn: 5.5%~
7.5% .Cu:0.8%~3.5% %, i & A Si.S.P.N K

CHILE . NEWMEE T, 2 8% VBRI A
4 @ BT R B R A B R B R R =
BT B A% . FH Meso- U (fiff B2 T 480 %L ) 28 B np
k5 4 8 B4 5 RN IR RN T
B AN T IO 3 T P R i ) R A B 2%
BB, 7ERE A HY VB LBE L MR
AR RORD B AR A KA Brh,
TR AR B B . DR R R, 303Cu B 1
A2 v 3R AR 2.00%~2.15% 22 A, i
S303Cu # i 1 A1 2 o () il £ & FE A Ol 1.50 %~
1.75% 47, 201Cu 8 % 5t 4 1.98%6~2.10% , iX
SEAE A S AT S S A S S R ) A B
A TE

3 4hip

AR SCA R T A WL SC R HIE R =K i T
Meso— DU (fitf i T 4 3L ) AR FE AR ok, 28 'H NMR |
“C NMR | 525 W W6 3% | 220606185 K 5 3% Xt nph
Wik 5 W B 25 R HE AT T SRAE

5% T % R AE A HLEE S ) Sk i

F2 MR EDRE R

Table 2 Recovery rates of copper in the sample

Pl AN} Jibr i Jibr)e
> LT s ~ ~ IEI 3 (/U
Fhi 2 Cop /(X107 moleL ) Cope /(X107 mol+L. ) Cope /(X107 mol+L. ) et/
2.67 2.67 5.19 94.40
1.3034 1
2.67 4.00 6.59 98.60
2.67 1.34 3.93 94.00
2.3034 2
2.67 5.33 7.63 93.10
2.67 1.34 3.96 96.30
3.83034 1
2.67 4.00 6.50 95.70
2.67 1.34 3.92 93.30
4.830342
2.67 5.33 7.80 96.20
‘ 2.67 2.67 5.16 93.20
5.201CukE &
2.67 8.01 10.57 97.70
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