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SAMPLES OF CALCULATION

In this part, the method of processing the data obtained from
radioactive tracer method is illustrated. The data obtained comprise
of a number of channels registered the radiation counts and radiation
counts.  Data obtained from both batch mixing and continuous mixing
experiment were processed. Some of them are shown in Table A.1 for
batch mixing experiment and in Table A.2 for continuous flow
experiment.

The following is a brife explanation how those data were

processed.

A.1 Data Preprocessing

For both batch mixing and continuous flow experiment all
data were preprocessed as follows:

A.1.1  The registered channel and radiation counts were
transfered to a computable programme (column A and column D
respectively). In this work, Symphony release 2.0 was used.

A.1.2 The channels was converted to time (column B).
Because the counting time was set at 0.5 second, so one channel
increment corresponds to 0.5 second. And the time of injection was
set to be zero (cell Bi).

A.1.3 The middle time of each counting interval were

selected to represent the time after injection (column C).
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A.1.4 The mean value of a set of one hundred data of
the radiation counts before the time of injection (these data were
not shown here) was computed (cell DI) to represent the background
radiation.

A.1.5 The radiation counts after the time of injection
were corrected Dby both background corection to obtain net counts
(column E), and decay correction (column F) to bring them back to the
time of injection.  For background correction, the counts was
subtracted by the background. The decay correction was computed by

using decay equation in Eg. (A.l)<ie).

Ac = A'e"Nt
X 0.693/tl/e
where; A0 counts at time of injection
A counts at time t after injetion
X decay constant
t time after injection
Al =  hafe-life of radioactive material

A.2 Further data processing for batch mixing
For batch experiment, the preprocessed data were further
processed as follows:
A.2.1 The mean and standard deviation of a set of one
hundred data after injection 50 second was evalated (cell B206 and

B207 recpectively) to set upper and lower limits.
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A 2.2 All data were normalized by dividing with the
mean (column G, H and I).

A.2.3 The upper limit, its mean plus 3 time of its
standard deviation (cell B210), and the lower limit, its mean minus 3
time of its standard deviation (cell B 209) were computed. These
limit were extended back to the time of injection (column Hand I).

A.2.4 The shortest time that counts at that time and
after was not exceed these limits was verified.

For another method of determining, the followings step had
been done.

A.2.5 The standard deviation of a set of one handred
data was calculated (column J) by moving average methodczo). The
first set of data started from the time of injection (cell FI to
F100).  Then the second set of data shifted to the next time, 0.5
second after injection (F2 to F101) and so on.

A.2.6 The shortest time that the standard deveation at
that time and after was fairly constant was verified.

The formular of some cells in Table A.l are shown below:



Cell

A25
B25
C25
D25
E25
F25
G25
H25
125
J25
B206
B207
B208
B209
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Forumlar

+A24+1

+B24+0.5

+(B24+B25)/ 2

2300 (entered by keyboard;
+D25-SDS1

(FO) +E25*(8EXP(0.6893/(6.02*60%60)+C25))
(F2) +F25/SBS206

(F2) +3CS209/SB3206

<F2> +3C3210/SB3206

§STD(F25. . F214)+0SQRT(L00/99)
8AVG(F104..F203)
8STD(F104..F203)

+B206-3*B207

+B206+3+B207
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A.3 Further data processing for continuous flow

For continuous mixing experiment, the preprocessed data
were further processed as follows:

A.3.1 The -corrected counts were normalized by diviidng
with the maximum counts(column GL1.

A.3.2 The the product of time, normalized corrected
counts at that time and counting time interval was calculated (column
H starting from the time of injection.

A.3.3 The product of normalized corrected count and
counting time interval was calculated (column I).

A.3.4 The residence time was calculated (D250) Using
Eq. <A.2)c213 (by dividing the sum of product obtained in (A.3.2) by
the product obtained in (A.3.3).

t 7 citdt
cdt

where ( = normalized corrected counts
t = time
dt counting time interval

The formular of some cells in Table A .2 are shown belowl



Cell

A2
B25
C25
D25
E25
F25
(25
H25
125
D250

Formular

+A24+1

+B24+0.5

+(B244B25) 2

16 (entered by keyboard;

+025--9D31

(FO) +E25*(8EXP(0.6893/<6.02*60%60)*C251)
(F3) +F25/EMAX(SFSI.SFS214)

(F2) +F25*C25*(C25-C24)

(F2) +F25*(C25-C24)

(F2) 8SUMIHI..H214)/6SUM(I1. .1214)
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Analyzed data from a batch experiment

Table A.l
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c*dt

crt#dt
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counts
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A
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Table A2 Analyzed data, from a continuous experiment
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