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ABSTRACT

The hydrolysis of tripolyphosphate (pppi) and trimeta-

phosphate (mpppi) at 10'3 M concentration by

[tn2Co(OH)(0H2)]̂ , (tn = trimethylenediamine), using

Eu2f/H+ quenching was investigated. The europium quenching

was adopted since other methods interfere with phosphate

analysis. The reactions were monitored by measurement of

orthophosphate (pi), pyrophosphate (ppi), tripolyphos-
phate(pppi)and trimetaphosphate (mpppi)in the quenched

aliquots of the reaction mixtures of the reagents. A

method was developed to separate and determine the

different phosphate species in the orthophos phate form

using acetone-phosphomolybdate complex as the analytical

reagent. The reactive species with regard to the

hydrolysis were found to be a 3:1 tn2Co(111)ppp i and

tn2Co(111)mpppi complexes. The results showed larger

amounts of hydrolytic products for the directly added

systems than those of stepwise additions. The production

of phosphites in the reaction solution that contain

[tn2Co(OH)(0H2)j* and tri metaphosphate was ob served.

Spectrophotometric determination of the phosphite was

done by first oxidising it with iodine to orthophosphate

and using acetone-phospho molybdate complex as the

analytical reagent. Factors affecting the formation and

degradation of the reactive and unreactive species have

been discussed and plausible mechanisns formulated.
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1. INTRODUCTION

1.1. General

The role of phosphorus in biological systems, industry

and agriculture cannot be underestimated. Phosphorus is

usually present in the form of phosphate esters or

condensed polyphosphates and metaphosphates. The chief

form of metabolic free energy storage, ATP, is a

phosphate ester whose hydrolysis during anabolic

processes and synthesis during the catabolic processes

leads to provision of energy for cellular functions

[ 1 , 2], In the soap industry tripolyphosphates are used

as sequestrants while in agriculture, phosphates are

used as fertilizers and pesticides [3,4].

The different biochemical reactions involving phosphates

are enzyme dependent. The enzymes which are the

catalysts for most of these reactions include phosphoryl

transfer enzymes and nucleotydyl transfer enzymes. These

enzymes usually contain divalent metal ions at their

active sites [5,6]. The number of metal ions in an

enzyme can vary. Usually two or more metal ions are

required whereby one metal ion may be playing a

structural role while the remaining one(s) play a

catalytic role [5]. It has been established that enzymes
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that catalyse the hydrolysis of phosphate esters,

pyrophosphates and ATP require metal ions such as MgJ+ ,

Mn2+ , Zn2* , Ca2t and Co2+ for their activity [8].

1.2. Mechanism of Phosphate Hydrolysis

There are two mechanisms by which hydrolytic cleavage of

the phosphate moities of the phosphate esters can take

place: acid catalysed and base catalysed mechanisms

[9,10]. The acid catalysis consists of the protonation

of the tripolyphosphate oxygen atoms in ATP to form an

uncharged molecule. Water then acts as a nucleophile and

attacks one of the phosphorus atoms with a subsequent

elimination of a phospho group as phosphoric acid

(HJPÔ J Base catalysis however takes place in neutral or

basic media in which the acidic protons have been

removed producing a high negative charge. This negative

charge can be neutralized or removed by using metal ions

while at the same time creating a high electrophi 1 icity

around the phosphorus centre.

1.3. Role of Metal Ions

Divalent metal ions are required in most enzyme

catalysed nucleophi 11ic displacement reactions at

phosphorus(V) centre hence are an ideal choice in model

studies of catalytic hydrolysis of the condensed

phosphates[6,11]. Metal ions have been investigated as
































































































































