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Material Evaluation Technology with Pulse NMR
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ABSTRACT

Technology for evaluating resin materials using pulse NMR, which can measure the molecular

mobility, were developed. One technique was evaluating the storage stability to heat, which was
developed by focusing on the high molecular mobility of the low-temperature melting component of
the resin for toner. Compared to the DSC, this technique can be evaluated simply with high sensitivity.
Another technique was evaluating the resin hardness, which was developed by noting that the molecular
mobility of low hardness resin was high. This technique can measure the sample in any form and obtain
numerical information. And it was shown to be a suitable hardness evaluation method to supplement

the pencil hardness test.
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Fig. 1 Excitation and relaxation of nuclear spin.
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Fig. 2 Attenuation curve of magnetization intensity.
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Fig. 3 Molecular structure and molecular mobility.
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Fig. 4 Molecular mobility and relaxation time.
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+ First 90° Pulse Separation : 0.01 ms

+ Final Pulse Separation : 2.0 ms

+ Number of Data Point for Fitting : 20

+ Scans : 16

+ Temperature : 40°C
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Fig. 5 Molecular weight distribution of high temperature
melting component and low temperature melting
component.
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Fig. 6 Relation of quantity of low temperature melting
component and ratio of the soft component.

~* R2=1.00

VIR DB /a. u.
Y

KRB DEE/%

Fig. 7 Relation of quantity of low temperature melting
component and relaxation time.
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Fig. 8 Amount of low temperature melting component
with DSC and storage stability to heat.
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Fig. 9 Amount of low temperature melting component
with pulse-NMR and storage stability to heat.
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Fig. 10 Relation between hardness of mechanical pencil
lead and relaxation time.
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Fig. 11 Relation between pencil hardness of resin and
relaxation time.
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