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Conductivity Analysis on the Complex of Heavy Metals and Ligands
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The complex of various metal with composite amino acid as bidentate ligands were studied by conductivity
method. The complex stability and complex type of individual metals with composite amino acid and the sta-
bility constants of the complex with various metals were determined. There complex are stable within pH val-
ues of 3~12. The composite amino acids with ions of metals as well as single amino acid were formed complex
of ML, ML2 and ML3.

Key words: conductivity, complex, heavy metals, ligand

1. M = ks :Lﬂ’\] S 338 Hola o9 2-3F4 A=
S Aslaon 1 Ashraf A. El-
2ol A 471 chelate SHAI7F BA 3184 0 =al Blndary %—% AHMPS] &fg]id9 Mn2*, Co?t,
Fag Zlo] opet AR} Jler ool QME W NP, Cu’t, Znt, La*t, Ce®t, UOS*, Th'*e] 25}
¢ FoAHE Jh? weEbs f7]E% chelate 31 Fre-0] o3l e de exg AYAE =Hgsi=
Bo| ofy] galme] gD Eﬁl o] glgteEgel ¢t  Wyom APt &, Conduct]V]ty 23S o]
Aspdes L0 siti= Ao wje- 98ty & 28] Haruhiko Yokoyama 5-& [Fe(phen), P+ 13
o] ®37  Eo] hydrophobic ion'®A¥ dEs) Eo] &= A
o

7lE&e] AE F opn|wAt —Tﬁ% 22 =2
2JT}. Jasmina Sabolovice 5-& oAt HE ofw]in O-,m-benzenedisulfonat®} 2.6-, 2.7-naphthalene
Ake]l feA| #7i=sbe] FEADAEFEE-S proteinol] disulfonate iond} @3} A48k 2, Hanan M.

A metalligandA] &) FFES do)H 2L Bdo] Kera 5& Mr?t, €&, N&2¥, Ccu®F, Zn?t, La*F
2 AFeon Y Teesch. L M 59122 7]A12dell  CeF, U0, Thi™e} AHMPS] Z3)3HE-9] 38k ok
Al otk Hetol=e] G4 ABEES F4 B ES Conductometryol]l 23 274 whgo g Ao,
of mdzA HZ v§- EH]iﬂl 0474 o Pck 1, 1:2(metal : ligand)2ERHEo] A4S A A4S
Wep 24 gl BURA o o] 24 B Rdas WEE ALEIch

o BAe WS EA glow, oplmkd wEe B ApoldE Dl ohvlimale] ol By o)t
& e AL TPy ke A8 Fa o] & AMgel] &t 28 g4l wE AFE s
SEEd], o8] g3} A 2 AYS Avehsdl  th oAk flatks) skl Hlsh Féate] 2}

SlolH therst e Wlel AHgElT it TE PR 2 gl gA Trtels] W] A
22 Khalil of al.& 2189] HHok 924 ERoL A olge] olsh wgkorh, GishiliE Al gel
dipicolinic acidsh A9t 217] AEwe] /&S g HF oplmie FHs THE B At

"I whom correspondence should be addressed.



16 9 -

o 83l d 4 e vFedel AR 2 AgA
Eelvte] AEN Fos HYPIAE AMEelq 5
n=hke] wd A YA AT 9 opvwAke] &
& 2 A9 APFS Hws] Bty 2 e
Potentiometric Titration?} Conductivity S3H-S A}
gaiglon], vl opn|wAla} BEs)] B ojmimake

<o

pHol W& &< A=y A3 253 wi=e &
R4 Tt 25E 9] s ARE A 3
ATH
2.4 8
2.1. 48 X2
2.1.1. AoF

FEE WPIIE Gshtel AFOR 3 opc
Aolt}, pHE 11~120]7, H%E 0.25 Mols], A1Z<]
JE-S Fig 13 Table 19] Y143 o}, gas dg
& o

hal

S

A FHel ek ARgEFTh
Potentiometric Titration®l 4= 0.25 M(&9), 0.15M,
0.1 M A|lzsl AR-8FY, Conductivity 274l
ANE &3 gri=ge] 17} 11, 1:2, 13, 14, 15
7} HEE 100 ppme] &AE AlFste] Hu HE
7FslSith.

2.1.2. 717

pH meter= EUTECH CYBERNETICS pH 500
S AF8-38F9 3, Conductivity meter= EUTECH
INSTRUMENT Con 500 AM8-3itt.

2.2, A3 4y
2.2.1. Potentiometric Titration
= NaOHE9 S A8 Az AAc). S+
& g adzel S AsAe, 450

0.25 mol NaOH #&gdloz 23t F 714 e

Auto-Scaled Chromatogram
0.60 3 m g §
0.50] 5 ? 2 l e
= < 1 B
o] 3| I | ] Pl
[ Lo
2 o h i ” 1 | | o
[ | | R
| | f | g3
o I m
] i @ il sofle MM
10l il
g MAZ <AL P TNREW (W 1 N
T T T T T UNELUN T T
200 4.00 8.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Fig. 1. Auto-Scaled Chromatogram of Detoxification of
heavy metal.
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Table 1. Amino acid ratio of detoxification of heavy metal

Name Ret Fime Amount % Amount
(min) (pmol)
1 Cys 3.268 62.270 0.14
2 Asp 3.522 3117.782 6.98
3 Glu 3.887 4892.614 10.95
4 Ser 6.604 1610.073 3.60
5 Gly 7.222 7755.794 17.36
6 His 7.901 258.787 0.58
7 Arg 9.078 106.436 0.24
8 Thr 9.812 105917 0.24
9 Ala 10.240 4979.645 11.15
10 Pro 11.098 6058.935 13.56
11 Tyr 15.414 548.057 1.23
12 Val 16.424 3901.818 8.74
13 Met 16.965 358.237 0.80
14 Cys2 17.923 37397 0.08
15 Ile 18.651 1026.128 2.30
16 Leu 18.846 3881.819 8.69
17 Phe 19.702 1929.258 4.10
18 Trp 20.022 3259.581 7.30
19 Lys 20.616 877.922 1.97
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Fig. 2. Potentiometric Titration Curve of detoxification of
heavy metal with various concentrations.
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heavy metal, Cu-complex, and Mn-complex.
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Fig. 4. Conductivity values with coordination numbers of
detoxification of heavy metal and Ca®* ion
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Fig. 5. Conductivity values with coordination numbers of
detoxification of heavy metal and CtZ™ ion
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Fig. 6. Conductivity values with coordination numbers of
detoxification of heavy metal and Zn>" ion.
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Fig. 8. Conductivity values with coordination numbers of

detoxification of heavy metal and N£* ion
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Fig. 9. Conductivity values with coordination numbers of
detoxification of heavy metal and Mg ion
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Fig. 10. Conductivity values with coordination numbers
of detoxification of heavy metal and Mn?" ion.
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Fig. 11. Conductivity values with coordination numbers
of detoxification of heavy metal and Fe?™ ion.
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Fig. 12. Relative decrease ratio of conductivity by
complex formation of various metal ion with
detoxification of heavy metal at concentration
ratio 1:1.
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Fig. 13. Relative decrease ratio of Conductivity by
complex formation of various metal ion with
detoxification of heavy metal at concentration

ratio 1:2.
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Fig. 14. Relative decrease ratio of Conductivity by
complex formation of various metal ion with
detoxification of heavy metal at concentration
ratio 1:3.
%5
20»
15 F
%
10
5_
0 .
Fe Mn Mg Ni Co Zn Ca Cu

Fig. 15. Relative decrease ratio of Conductivity by
complex formation of various metal ion with
detoxification of heavy metal at concentration
ratio 1:4.
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