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Table 1 The influnence factors, initial values, interval

and ranges for the formation of [ AFEDTA |

Upper Lower Initial
Factor L. L. Interval
lim it lim it value
EDTA(mmol/L) 5.0 1.0 0.5 1.5
- . . 25 5 2.5 5
Boiling time(m in)
2 [AFEDTA T

Table 2 Study on the formation of
[AFEDTA ] using a controlled weighted centroid

variable-size simplex algorithm

EDTA Boiling  Peak
Vertex (mmol/L) time height
(m in) (cm)

Rejected Simplex
vertex  operation

1 1.5 10.0 5.85 start 1
2 2.0 15.0 6.12 start 2
3 2.5 7.5 6.16 start 3
4 3.0 12.5 6.31 1 REF
4 3.8 13.7 6.32 EXP
5 3.2 21.2 6.31 3 REF
6 1.5 22.5 5.87 4 REF
6 3.2 16.0 6.33 CON
7 1.9 9.7 6.10 2 REF
7 2.9 18.4 6.32 EXP
8 1.7 17.4 6.16 5 REF
8 2.8 16.3 6.30 CON
9 1.9 13.0 6.12 6 REF
9 2.7 17.0 6.33 CON
* :REF, ( reflection); EXP, (expansion); CON,
(constriction) .
2 , [EDTAT [Al1]26.
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Fig. 1 The influence of pH on the migration of M-EDTA
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Separation of Cu(Il ), Zn(Il ), Pb(Il ) and AIL(IIl) EDTA
Complexes by Capillary Zone E lectrophoresis

Hu Hanfang, Wang Hong  , Ding T ianhuiand Fu Ruonong'
(Department of Chemistry, H ebei University, Baoding, 071002)
'(School of Chemical Engineering and Materials Science,Beijing Institute of Technology,B eijing,100081)

Abstract H igh perform ance capillary zone electrophoresis (HPCZE) w ith on-column UV detection was used
to separate Cu(Il ), Zn(Il ), Pb(Il ) and AI(IIl) complexes with EDTA. A dynam ic scouting optim ization
method-controlled weighted centroid variable-size simplex algorithm was applied for the study on the
form ation of the [ AFEDTA ] complex. The results showed that the [AFEDTA ] complex was formed
quantitatively when the molar ratio of EDTA to AI(IIl) was at 6 and boiling tine was over 12.5 min. The
im provement in the peak shapes and shorter m igration times were achieved by adding a cationic surfactant,

such as CTAB (hexadecyltrimethylamm onjum brom ide), to the background electrolyte (BGE). The chelat-
ing com plexes showed the follow ing order of m obility in electropherograms: [ Cu-EDTA ] > [ Zn-EDTA [

> [Pb-EDTA J* > [AFEDTA ] . At 230 nm undera negative applied voltage of 20 kV, using a capillary of
56 cm effective length, in 60 mm ol/L acetate buffer and 0.4 mmol/L CTAB as carrier solution (pH 5.50),

the com plexes were baseline-separated w ithin 10 m in.

Key words high performance capillary zone electrophoresis, Cu, Zn, Pb, Al, EDTA complex, controlled

weighted centroid variable-size sim plex algorithm



