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TL glow ratios at different temperature intervals of integration
in thermoluminescence method
O Comparison of Japanese standard (MHLW notified) method
with CEN standard methods [

Todoriki Setsuko, Saito Kimie and Tsujimoto Yuka

National Food Research Institute, 2-1-12 Kannondai, Tsukuba, Ibaraki 305-8642 Japan

Summary

00O The effect of the integration temperature intervals of TL intensities on the TL glow ratio was examined in
comparison of the notified method of the Ministry of Health, Labour and Welfare (MHLW method) with EN1788. Two
kinds of un-irradiated geological standard rock and three kinds of spices (black pepper, turmeric, and oregano)
irradiated at 0.3kGy or 1.0kGy were subjected to TL analysis. Although the TL glow ratio exceeded 0.1 in the andesite
according to the calculation of the MHLW notified method (integration interval; 70 [0 49001 ), the maximum of the first
glow were observed at 300 [J or more, attributed the influence of the natural radioactivity and distinguished from food
irradiation. When the the integration interval was set to 166 [J 227 according to EN1788, the TL glow ratios became
remarkably smaller than 0.1, and the evaluation of the un-irradiated sample became more clear. For spices, the TL glow
ratios by the MHLW notified method fell below 0.1 in un-irradiated samples and exceeded 0.1 in irradiated ones.
Moreover, Glowl maximum temperatures of the irradiated samples were observed at the range of 168 [0 1960, and
those of un-irradiated samples were 258 or more. Therefore, all samples were correctly judged by the criteria of the
MHLW method. However, based on the temperature range of integration defined by EN1788, the TL glow ratio of un-
irradiated samples remarkably became small compared with that of the MHLW method, and the discrimination of the

irradiated sample from non-irradiation sample became clearer.

Key words: Thermoluminescence, TL glow ratio, integration intervals, EN1788, MHLW notified methods
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Table 1. MDLs for different temperature ranges of integration

O ncO
Temperature Range
70-49000 70-4000 150-25100 166-2270
Full process blank
average 180.6 2.84 0.095 0.061
S.D. [10.4 0.19 0.017 0.012
MDL 211.9 3.40 0.146 0.097
10 0 MDL 2119 34.0 1.460 0.970

MDL: full process blank level (glowl’) + three standard diveations over a stated temparature

intervals. (n=10)
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TL glow curves of two geological standard rocks, Baslat (JB-b1; upper) and Glanodiorite (JG-1; lower)[

Samples in the stainless steel dish (ca. 1mg) were annealed at 50 °C for 16h and recorded the glowl’ and
glowl'B, then irradiated with gamma-rays from ®Co at 1.0 + 0.03kGy. After annealing (50 °C, 16h) the samples,
glow?2’ and glow2’B were recorded. Each glow curves were drawn with the subtraction of sample background;

Glowl = glowl’ - glowl'B, Glow2 = glow2’- glow2'B.
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Fig. 4 The glowl peak temperature, T1 (°C)

(lower), and TL glow ratios (upper) for
geological standard rocks; Baslat (JB-bl)
and Glanodiorite (JG-1).

TL glow ratios were calculated for four different
temperature intervals of integration.
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Fig. 9 TL glow ratios for three spices, black pepper, turmeric and oregano, calculated for four different

temperature intervals of integration.

The “MHLW method” means TL glow ratios calculated according to the notified Japanese standard protocols of

Ministry of Health, Labour and Welfare.
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