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The study of using tinted cellulose triacetate as a routine dosimeter

"Harinate Mungpayaban, Sumalee Ninlapruk , Supakij Athabutra and Arak Vitittheeranon
Office of atom for peace, 16 Vibhavadee Rangsit, Chatuchak, Bangkok 10900 Thailand
Phone: 0 2596 7600, Fax: 0 2562 0093, E-Mail: harinate@oaep.go.th

Abstract

Tinted cellulose triacetate films are prepared by mixing cellulose triacetate with pH indicators to serve as
a dosimeter to monitor the exposure to gamma irradiation. The response of cellulose triacetate films exposed to 1-
70 kGy of gamma irradiation was analyzed by UV-VIS Spectrophotometer. Results demonstrated that cellulose
triacetate films tinted with quinaldine red showed the best response to gamma irradiation as the color changed
from dark to pale pink. Using UV-VIS Spectrophotometer, the absorbance of the cellulose triacetate film before
gamma irradiation was relatively stable for two months. After irradiation, the stability decreased to 6 days when
films were stored in darkroom and 3 hours in UV protection room. In conclusion, tinted cellulose triacetate films

showed good response to gamma irradiation and can be used as a routine dosimeter.

Key words: cellulose triacetate, gamma irradiation, dosimeter
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Figure 1 Absorption spectra before and after irradiation of tinted CTA films

mixed with Bromothymol Blue and Congo Red.
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Figure 2 Absorption spectra before and after irradiation of tinted CTA films

mixed with Chlorophenol Red and Quinaline Red.
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Figure 3 Absorption spectra of untinted CTA films.
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Figure 5 Calibration curve of tinted CTA films

over the range of 10-70 kGy.
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Figure 6 Sample analysis compared with calibration curve of tinted CTA films

over the range of 1- 10 kGy.
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Figure 7 sample analysis compared with calibration curve of tinted CTA films

over the range of 10-70 kGy.

d‘ o [ = " A d 1 v A
womualsuusaavnns masueuvouHuNay wueavessuimsea

e Ia 1uas1an 1

PCO7-7




a a s aa A ¢ YA
ﬂ15ﬂ3S‘Ijil'J"lﬂﬂ_li'W]fJ_lﬁ_lﬁﬁilmﬁ!Wﬂiuiﬁﬂu?mﬁﬂi AN 11

]
v A

a a 4 4
UN 2-3 NTNPIAN 2552 ﬂﬂﬂiz‘ljllllﬁﬁi Vl‘i/]EJW']m‘IfEJﬂ‘ISﬂ WA NFUNNA

Table 1 The results of tinted CTA films at 1-70 kGy calibration curve.

Dose from Reference | Dose from Calibration curve
% Variation from
Standard dosimeter of Tinted CTA Precision
reference standard
(kGy) (kGy)
1 1.11 11 0.12
2 2.07 3.50 0.08
4 4.00 0 0.09
6 5.93 1.17 0.12
8 7.94 0.75 0.19
10 10.16 1.60 0.88
20 19.50 2.50 0.86
30 31.28 4.27 0.32
40 39.95 0.12 0.38
50 49.46 1.08 0.52
70 69.99 0.01 0.31
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Figure § Influence of light on the stability of net absorbance for tinted CTA films,

when stored at dark room before irradiation .
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Figure 9 Influence of light on the stability of net absorbance for tinted CTA films

when stored at UV protected room after gamma irradiation to a dose of 4 kGy.
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Figure 10 Influence of light on the stability of net absorbance for CTA dosimeter,

when stored at dark room after gamma irradiation to a dose of 4 kGy.
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