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GLOW CURVE KIRBTICS OF SBLP-RAUE CaSOd:Dy + PTFB 

THBRROLURIRBSCBRT DOSIRBTBRS 

J. AZDRIR arxi A.- 
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IRTRODUCTIOR 

Thermoluminssoent doaimetera (TLDs) based on CaSOr :Dy are 

extensively used for personal monitoring due to their favorable 

dosiaetrio properties. A widely ucred method for the preparation of 

CaSOd:Dp phorrphor is the orystallitation of aotive powder from 

sulfurio aoid solution in an open system Cl, 21. 

The method whioh has now been adopted in our laboratory to 

produce CaSOd:Dy phosphor ia by means of the reaotion of oaloium 

nitrate and sulfurio acid as startinu material6 in a aealed oyster 

[Sl. Thermoluminemoent phosphor produoed by thirr method is mixed 

with polytetrafluoroethylene <PTFB) to make pelleta whioh will be 

used au TLDs at the Instituto Raoional de Investigaolone8 Ruolearea 
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(IRIR) of Rexioo. 

In order to study the miorosoopio properties, the analysis o? the 

glow ourve kinetios of the self-made CaSO4:Dy + PTPB 

Thermoluminescent dosimeters is thus performed. The purpose of this 

paper in to determine the kinetics par&eters using the glow ourve 

shape method and the initial rise method. The results are then 

compared with those obtained by other authors. 

DRTBRRIRATIOR OF TL PARARBTBRS 

1.. Glow ourve shape methods 

Halperin and Braner 141 gave a method for oaloulating the 

aotivation energy by using the maximum intensity temperature, Tm, 

and the low temperature half width, t = Tm - Tl, (see Fig. 1). 

Another method whioh uses the falloff of half of the peak, 

8 = Tr - Tm, was proposed by Lushohik 153. Chen C53 modified 

these two methods and also gave another method in which the total 

width, w = Tn-T1 is used. The three methods are summed LQ as: 

\ 

d=lkn-T1 

7=T2-'Pm 

Pig. 1 - Slow ourve shape parameters used in glow ourve shaee methods 
to determine aotivation eneruv and frequency faotor. 
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Ea = Ca(kTm*/a - ba<ZkTm) (1) 

where a staada for 8, t or 0. The values of Ca and ba ?or the 

three u&hods are Itivan by 

c1 = 1.51 + 3.0(~-0.42); bf = 1.58 + 4.2(~-0.42) (1.1) 

C8 = 0.078 + 7.3(w-0.42); b8 = 0 (1.2) 

co = 2.52 + 10.2(~-0.42); bo = 1 (1.3) 

where ug = b/v im the symmetry faotor and k i6 Boltirraun's 

oonstant. 

2. isothermal decay method 

The analysis ooneiets in maauring the phoephoresoenoe deoay at 

a given temperature maintaining the sample isothermally at this 

temperature. Townsend [7] propomd a method for the first order 

kinstios based on the slope of the linear plot between In(l) and t 

at various temperatures. Indeed, the ooourrenoe of exponential 

deoay is rather rare. Thus, Chen C83 propoiled an extension o? the 

isothermal decay method to the oaae of ueneral order kinstioa. In 

this event the plot of L<~'xfW vm t beoomem a straight line. 

Thirr enables the order of the kinetioa to be determined by trying 

various valuas for b. The proper value im the one whioh Yielda a 

straight line. So, the plot between I&P-1 vu t at two #lven 

temperaturea T1 and To will yield straiqht line6 of tslooea 

IL = (b-l) (i exp(-BkTs) i.e. 

Ts In (mrl<b-1)s) = B/k (2) 

Onoo b ha8 been determined, B and a values can be obtained. 

lfaterlals used in this study were pellet8 of C~SOI:DY + EWB 

fabrioated at IRIS. A11 the do8iwtere umed were annealad during 

one hour at 873 I( before use. The radiation mouroe umd warn a 

Yiokrad a,aCo unit (4236 888) and the domimeter8 irradiated at a 
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dose of 100 My. The measurements were made in a oomueroial Harshaw 

2080 at a linear heating rate of 8.7 I(.@-. Kaoh of the data in 

this researoh represents an average of five l eamurements. 

RESULTS 

The order of the kinetios determined by Chen'm method was 2.01 9 

0.01 and the best value of b to yield a straight line of the plot 

(Io)l-l/b vm t was 2.03 f 0.04. Then we oonsider that the glow 

peak under study follows a seoond order kinetios. 

Glow ourve shape parameters (r, 8, w, W) were determined for 

eaoh glow ourve and substituted in Bq. 1. Fittings were made using 

the least squares method oonsidering au unoertainty of f 0. for B 

values. 

10 
Time (min) 

Pil. 2 - Linear plot between (I&I) u-1 and t for CaSDa:Dy+ PTFB 
dosimeters submitted to Isothermal deoay at 473 and 433 K. 
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Pig. 2 shows the plot of (Io/I)"-1 va t for caS01:Dy + PTPB 

dorrimeters whioh were left to deoay isothermally at 473 and 483 IL. 

These straight linea have slope6 mx=0.1732 and 0.2732. From theme 

slopes B and 5 values were obtained. 

TABLE 1 

TL parameters obtained by means of the two method6 

Kinetio5 order B W) 

aowoulm5be 6 2.01 f 0.08 0.86 f o.OS 

'I 2.01 f 0.w 0.86 f 0.05 

w 2.01 f o.OS 0.87 10.05 

Imothamldeoay 2.03 f 0.08 0.87 f 0.10 

CONCLIJsIONs 

Table 1 ehowlr the TL parameters obtained by meana of the two 

methods used. Prom this table we oan observe that R and m value8 as 
well as the order of the kinetiom evaluated by the two different 

methods show a good degree of agreement. 
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