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ABSTRACT

Linear and mass attenuation of 0.511 MeV gammaatadis from alcohol ethanol by dilute solution dfiignol
(CeHgO) studied for different concentrations. Mixturdefor theoretical calculation of attenuation caeifént is
developed for the solution; our study explores vhédity of the expected exponential absorption aw jrays
radiations in solution and also provides an altetima method for direct determination of linear amdass
attenuation coefficients of soluble compound irolatd.

Keywords:- Massand linear attenuation coefficients, Gamma-raya,(8e) photon detector, Phenol and ethanol.

INTRODUCTION

Linear and mass attenuation coefficient for gamaya ifor different materials and solutions playsraportant role
in RSID units. There are different measurementriggies to measure them. As technology is develdpgdy day,
the gamma rays are used in many fields, like medjdiood preservation and with their measuremerfirigues are
developed but we find these measurements can be mval still simpler method. Teli et al has develdpthe
mixture rule and we have modified the rule with gien approach and are considered for our reseanck. w

This method is developed from single element méenaation coefficient of gamma rays to mixtureslyge and
solvent). Dongarge S.M.(2010) extended for the unixtof liquid and solid materials also. There ameous reports

on

the measurement of these quantities (1-6). Hut®)ehas developed the rule for calculation ofrgaa absorption

coefficient for mixtures and gave tables of theioedtvalues for various elements and their mixtuiiesi et al (1994)
have measured the attenuation coefficient of 12¥ lgamma radiations by dilute solution of sodiumariue.
Dongarge et al (2010) reported the linear atteponatbefficient for measurement of linear attenuatioefficients of
gamma rays for ammonium sulfate salt by aqueougisnlmethod 0.511 MeV gamma energy.

So

for the study of both types of absorption ceeffit for gamma rays has been done for materiakoiid and

crystal forms by using various techniques as regoabove and the observations are compared witthdwzetical
values as calculated from Hubbell's mixture ruld &is table

We give here measurements of the attenuation dflOMleV gamma radiations in ethanol soluble compoRhenol
of different concentrations.

MATERIALS AND METHODS

Experimental arrangement-
The experimental arrangement is as shown in figcylindrical prefix container of internal diamet2r46 cm was
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placed below the source at a distance 1.2 cm angleathe detector at 2.2 cm by using efficient geicsd
arrangement. The Nal (T1) crystal is used as thectt connected to multichannel analyzer. Thedstanmade up
of prefix sheet with suitable size the source dmgbeber are placed along the axis of the standvliwe system is
enclosed in a lead castal.

Source

Abheother

Hal detector

CounterCirouts

Fig.1 - Experimental Atrangement

Fig 1: Experimental set up for measurement of gammabsorption coefficient for solution.

Method of observations-

First the gamma rays are passed through emptyinenteaching the detector. The spectrum is obthfoe 1800
sec. using MCA which gives plot of channel numberddunts. We select the interested peak which @otmad for
avoiding the random nature and obtain the peaksgaosa Ao (The sum of the spread counts which@reng under
the peak) this is obtained because in MCA the cogat spread over some energy range around the pbak. This
increases the accuracy of measured solution kephdncontainer and gamma rays are passed througrhet
concentration varied by Phenol compound addingt.tdhe gamma rays are passed through such solutinds
interested peak gross area measured;a®\A ............... Ao the other quantities measured in the experiment ar
the volume of Phenol (Y and ethanol Yadded together to give total volume (V).

The actual volume V of the solution is calculatgdniieasuring it's height in the container and by tiplyling it by
the cross-sectional inner area of the contairey.(This procedure is repeated for all the concéioima we prepared
for gamma energy 0. 511 MeV.

Theoretical development for the experiment

The graph of In (&/A) versus height of liquid column h (cm) is measlirThe observed points are seen to be closely
distributed around the line having positive slopEisese lines are obtained by fitting the experiraedata by the
least square method. Their slope gives the lineafficient and thus the linearity of the curveshntositive slopes
suggest the relation.

1749
Scholars Research Library



S. R. Mitkar et al Arch. Appl. Sci. Res., 2012, 4 (4):1748-1752

This indicates the validity of the standard expdismbsorption law of gamma rays when they passutyh liquid
substances.

A=A e 2)

We know Hubbell's mixture rule (1982). The maseitiation coefficient of gamma rays in chemical wy ather
mixtures of compound is assumed to depend uporsuhe of the cross section presented by all the aiantise
mixture because the bonds are only of the ordefewf electron volts; there have no significant effeon the
Compton, photo or pair interaction.

Mass attenuation coefficient for solution is givmn

H_ 3w, (E] ------------ ®)

p PJ;
Wherep is the density and which is made up on solutioalefents. Wis the fraction by weight.

The effect of shrinkage on the linear attenuatioafficient of a solution is given by Bragg mixtunde which we
assume without approximation for alcohol namely,

el — o
p sol p a p c

When the Phenol is dissolved in ethanol then thredgeneous solution is forms. If the solution is bgeneous then
one can neglect the density from both sides. Ifige this formula for the proposed work in the foilog way then it
will be

Msolution= HethanoWethanol + uphenonhenoI """"" (5)

Table 1 gives the values using equation (5) foiowsr concentration and theoretical values Qfifk) and (fbneno)
are calculated by multiplying their densities tép{which is calculated by Hubble mixture rule.

B w(ﬂ] .............. ©
P ' P

Is used to calculate theoreticaj given in the table-1
Solution technique for calculation of linear attenwation coefficient of Phenol

Using the data the experimental linear attenuatimefficient of the Phenol with ethanol solutign.4) is obtained
from,

(Hexp) = % In (%} @

Where h is the height of the solution.
The mixture rule for aqueous solution is obtainexinf equation (5). The &¢5) is used to obtain theoreticglL(, )

and experimentalyg,y) is obtained by equation (7)1exp values are given in the table 1 ifi 8olumn and(ch)

values are given in"6column and the percent error is obtained by theviing ed' (8) and is given in"7 column of
table 1.

% error = Hie "Hex x100 (8)

p’the
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E for alcohol and Phenol is obtained from Hubbetiléaby multiplying its density we get theoreticHl e for

Y

ethanol alcohol and Phenol compound then by usifig M is obtained the results calculated are tabulated i

table 1 for Phenol solution. Eq5) is the ef of straight line betweep!/ .., and concentration in which ethanol
volume is fixed. The intercept is the attenuatioeféicient for the alcohol and its slop the attetinracoefficient for
the Phenol. From graph the slope is 0.0275 andciepé is 11.265 which is the linear attenuationfiacient for the
Phenol and ethanol alcohol if we multiply them bgction by weight. We observe from these tables, tte

Hrexp--are within the acceptable limit showing very gogdegment. The graph ¢lexp (cm?) versus concentration
Vp/V at 0.511 MeV gamma ray energy for Phenol dn@s in fig. (2). the experimental points in thgsfiare nearly
lying on theoretical line.

TABLE NO. 1 LINEAR ATTENUATION COEFFICIENT FOR PHE NOL SOLUBLE IN ETHENOL
FOR ENERGY 0.511 MeV

Ao =32.7
Vplv h(cm) A In(AJ/A) u exp (cmt) pthe (cm?) Yberror

0.009881 4.24 29.46 0.104317 0.024609 0.024612 2001
0.019569 4.28 29.35 0.108083 0.025253 0.025254 5020
0.029071 4.32 29.24 0.111837 0.025888 0.025884 14910
0.038388 4.36 29.13 0.115607 0.026515 0.026502 48818
0.047529 4.38 29.03 0.119045 0.027179 0.027108 613(2L
0.056497 4.44 28.91 0.123188 0.027745 0.027703 50022
0.065299 4.48 28.81 0.126653 0.028271 0.028287 7046
0.073937 4.52 28.71 0.130478 0.028867 0.028861 25042
0.082418 4.56 28.59 0.134318 0.029456 0.029422 14036
0.090744 4.6 28.49 0.137822 0.029961 0.029974 B8B12

Fig 2 Graph of Linear Attenuation coefficient for Phenol Soluble in
Ethenol at Energy 0.511 MeV
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Fig 2: The plot of experimental and theoretical sded linear attenuation coefficient for Phenol (i and pine) €m-1 with concentration of
solution (Vp/V).
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CONCLUSION

Our experimental measurement of linear attenuatioefficient of ethanol alcohol soluble Phenol faffedtent

concentrations and estimated from them the attemuabefficient for pure compound by using the migt rule
developed by Teli (1998) established the validitg autility of the solution technique. This methadsimple and
avoids the need of preparation of pure crystaliompound for experiment there by saving time argesaditure.
The use of multichannel analyzer has also imprdahedesults as we could replace the counts attbeopeak by
the area under it. Further the variation of coneian of solution is made easy by adding alcobdadlution without
changing the compound amount in it. This savesdmepound quantity and thus further economizes tperment.
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