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The dissertation studied some new methods to determinate the sbus—
tances in environmental and biological samples such as (1) Cr(III) and Cr(VI)
in wastewater, (2) glucose in serum, (3) total chlorine and total sulfur in
organica. Separation and determinantion of Cr(III) and Cr(VI) were the main
part of the dissertation.

There are four chapters in the dissertation.

In chapter one, the pretreatment, separation, and mothods of
determinations of Cr(IIl) and Cr(VI) were reviewed. Compared with these
motheds , the innovation of the study were propoesd .

In chapter two, Three motheds to determinate Cr(Ill) and Cr(VI) were
studied. (1) Determinations of Cr(IIl) and Cr(VI) in the samples by
chemical-oxidation coupled IC: Frist, to directly determinate Cr(VI) alone
with IC, then to determinate total Cr(VI) which was oxidated by H,O, with IC,
so the contents of Cr(IIl) and Cr(VI) were obtained. (2) Determinations of
Cr(II) and Cr(VI) in the samples by electro-oxidation coupled IC: First, to
directly determinate Cr (VI) alone with IC, then to determinate total Cr(VI)
which was electrooxidated with IC , so the contents of Cr(IIl) and Cr(VI) were
obtained. The linear range of Cr(VI) was 4.00~20.00mg/L. Wastewater and
lakewater were determinated by the mothod. The recoveries of Cr(Ill) were

102% and 91%, respectively. The recoveries of Cr(VI) were 105% and 99%,
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respectively. (3) Separations and determinations of Cr(III) and Cr(VI) in the
samples by electrodialysis coupled spectrophotometry: First to separate Cr(III)
and Cr(VI) in the samples by electrodialysis, then to determinate Cr(III) and
Cr(VI) which was separated by aesenazo III with spectrophotometry,
respectively. The linear range of Cr(Ill) and Cr(VI) was 0.00mg/L~2.00mg/L
and 0.00mg/L~0.40mg/L, respectively. Wastewater and lake water were
determinated by the mothod. The recoveries of Cr(Ill) were 99% and 94%,
respectively. The recoveries of Cr(VI) were 95% and 105%, respectively.

In chapter three, the method to directly determinate the glucose in the
serum was expounded. Glucose was oxidized with the catalysis of glucose
oxidase to produce gluconic acid, which was determinated by IC. The linear
range of glucose was 1.00~90.00mg/L.This method was applied to determinate
the serum samples. The result of this method was close to that of Beckman
CX3.

In chapter four, a new method had been developed to determine chlorine
and sulfur content in methanol and charcoal by using combustion oxidation
coupled ion chromatography. The method used ion chromatography to directly
determine chloride ion and sulfate ion, a substance that was made by iodic
solution absorbing chlorine. chloride and chlorine hydride converted from the
chlorine in methanol during combustion oxidation and that was made by

iodine saturated solution absorbing sulfur dioxide converted from the sulfur in

II
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methanol and charcoal during combustion oxidation, so as to determine the

content of whole chlorine and the content of whole sulfur in methanol and

charcoal. The linear range of chlorine and sulfur was 0.10~0.80 mg/L and

0.60~3.00 mg/L, respectively. The chlorine and sulfur content was analyzed

repeatedly(n=5), The relative standard deviation was 2.19% and 0.88%,

respectively.

The innovation of the study was showed as the following:

1.

To study a new eluent system, the new method to determinate Cr(III) and
Cr(VI) with IC using conduction detector was established.

The new method to determinate Cr(IlI) and Cr(VI) with IC using
conduction detector by determinating Cr(VI) and total Cr(VI) which was
electro-oxidation was established .

The new electrodialyser was designed applied to separate Cr(III) and
Cr(VI) which could rapidly and effectively remove impurities from nature
samples and had high recovery. The new method to determinate Cr(IIl) and
Cr(VI) by aesenazo III with spectrophotometry in wastewater and lake
water was established for the first time.

The method to determinate gluconic acid directly with IC which was
catalysed by enzyme and oxidated by oxygen in serum was established
successfully.

The new method was proposed to determinate the ions in organic

1
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compound which was coverted from the substance using iodic solution as
absorbent by chemical oxidation-deoxidization with IC.
Keyword: Ion Chromatography, enzyme, electro-oxidation, electrolydiasis,

spectrophotometry, Cr(Ill) and Cr(VI), aesenazo III

v
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