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Glass Transition of Inorganic and Adenosine Polyphosphates
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The thermal behaviors of Pyro-and Tripoly-phosphate solutions and its freeze-dried solid were investigated using

DSC. In this study, ATP related compounds, which are similar on structure to tripolyphosphate, were also

investigated. It was found that every phosphate solution system is freeze-concentrated, and finally not precipitate

but turns to glassy state. And also, its freeze-dried samples were in glassy state. From moisture dependence of

their glass transition temperature, the state diagrams, including glass transition line, were constructed. The glass

transition temperatures Tg’ (—15C ~—39°C) of their maximum freeze concentrated solution were found to be

relatively higher in comparison with those of sugar solutions.
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Fig. 1. DSC 1st heating curves of 10% polyphosphate

solutions ; (Heating rate 1 or 2/min)
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Fig. 2. DSC 2nd heating curves of freeze-dried phosphates
adjusted to different water content ; (Heating rate 2°C/

min)
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Fig. 3. State diagram of Pentasodium Tripolyphosphate-water
binary system
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Fig. 4. State diagram of ATP disodium salt-water binary

system
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Fig. 5. State diagram of ADP sodium salt-water binary system
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Table 1. Glass transition temperature of each phosphate.

compound Tg Cg’ Tg' ACp FW
(C) (W%) () (J-mol' - K™ (g - mol™)
Tetrasodium Pyrophosphate —15 266.06
Pentasodium Tripolyphosphate —39 67 127 200 367.86
ATP Disodium Salt —24 74 97 355 551.1
ADP sodium Salt —27 76 130 233 427.2
AMP sodium Salt —22 347.2
#& Sucrose —32 69 62 167 342.3
¥ Ribose —47 67 —10 150.1
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