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Calculation of Energy Dependence of Calibration Constants in the Continuous
Radioactive Effluent Monitors
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Dept. of Nuclear Engr, College of Engr., Hanyang University Seoul, Kor a.

Ha, Chung-Woo

The Korea Advanced Energy Research Institute, Seoul, Korea

Abstract

A method is presented by which precise evaluation of radioactive concentrations in liquid

or gaseous effluent released from large nuclear facilities is possible. Calculations have been
made of the calibration constants at different energies for a commonly used liquid and gaseous

effluent monitors as well.

It is expected that the method could be applicable to the particular monitors with different

geometrical configuration with simple modifications.
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Fig. 1 Intrinsic efficiency of Nal (T1) crystal
versus gamma-ray energies for source-to-
crystal distance of 1 cm to infinity;crystal,
1%1/2~in. diameter by 1 in. high.
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Fig. 2 Energy dependence of liquid-immersed type
water monitor (used scintillation counter)
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K : Calibraftion constant (uCi/cc/cpm)

S : Effective surace of sciintillator (45.5cm™)

7 * Efficiency of scintillator

# ¢ Linear absorption coefficient for water (cm™%)

# ¢ Linear absorption coefficient for window
(stainless steel) (cm™1)

t : Window thickness (0.25cm)
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Fig. 3 Energy dependence of liquid-immersed type:
water monitor (used GM counter)
-s_puexp(ut)
K=1. 8x 107~
K : Calibration constant (#Ci/cc/cpm)
S : Effective area of GM window (20cm?).
¢t : Window thickness (0. 03g/cm?)
2t Mass absorption coefficlent (cm®/g)
7 : Efficiency of GM tube (100%)
p + Density of water (1g/em?)
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Fig. 4 Energy dependence of gas monitor (used scintillation counter)
o rexpCu)
K=1.8x107 781 —exp(—pr)]
K : Calibration constant (uCi/cc/cpm)
S : Effective Surface of Scintillator (45.5cm?)
7 + Efficiency of Scintillator
2t Linear absorption coefficient for air (em™9) )
1, + Linear absorption coefficient of window (stainless steel) (em™%)
¢ : Window thickness (0. 25c¢m)
R : Radiug of Sampler (9.45cm)
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Fig. 5 Energy dependence of gas monitor (used
G-M counter)
ouexplut)

K=1.8X10" = o7 _exp(—pur))

K : Calibration constant (uCi/cc/cpm)

S : Effective area of G-M window (33cm?)

: Window thickness (0.03g/cm?)

7 + Efficiency of G-M tube (85%)

o : Density of air (at 0°C, 760mmHg) (0.0013g/
cm?)

R : Radius of sampler (cm)

2 : Mass absorption coefficient (cm?®/g)
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