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Annexes

Sample Calculations

A.1 Calibration Calculation

From the data obfained.we use ésquams“ method to calculate a

straight line that best fits ay that describes the line. The

equation for the line is:

where the dependéht #-value function e independent x-values. The m-

values are coefficients corréspdad; > value, and b is a constant.

We can dese ;l_,..;_u.;ll sht line with
'y:',
of a line, often writte a

i' the y-intercept. The slope

: l# (xl,yl} and (x2,y2); the slope

mm&mm UNT
iy ARIUURIINEGIE B ot s

known, a.ny point on the line can be calculated by putting the y- or x-value into that

is equal to (y2 - y1)/(x2 €xd). The y-interaept of a line, often written as b, is the value
of y at the po:v@

equation.
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In regression analysis, we use Microsoft Excel to calculate for each point the
squared difference between the y-value estimated for that point and its actual y-value.
The sum of these squared differences is called the residual sum of squares. Microsoft

Excel then calculates the sum of the squared differences between the actual y-values

compared with the total g f Squaies,

determination, r2, whiel"is_af gatory

alled the total sum of squares (regression

aller the residual sum of squares is
e value of the coefficient of

equation resulting from the

regression analysis explai ' ariables.
‘;& (= A\
The y-values p thg regressio may not be valid if they are
Y
outside the range of the y use 10 uation.
et =
A.1.1 Revolution vs. Voltage
Veltage 7 Standard Residuals
Revolu
30 IEB’H 115. -13.4433 -2.789934629
40 164.950 162.9255429 1.124457143 0.233279193
50 | : ' 0.498942798
60 u%g;ﬁ ﬂg% mg;uiq ‘j 0.500095679
70 4 08.825 305.5588714 . 28571 0.677589043
80 354.575 | 353.1033143 | 14724685714 0805315021
QRS FAsI TR e
1 ! ; 1 2 ). 416536964
9110 498.925 4957366429 | 3.188357143 0.66145463

120 544925 543.2810857 1.643914286 0.341045456
130 594.575 590.8255286 | 3.749471429 0.777863057
140 639.350 638.3699714 | 0.980028571 0.20331613
150 681.775 6859144143 | -4.139414286 -0.858760365
160 731.950 733.4588571 | -1.508857143 -0.313026583
170 775.000 781.0033 -6.0033 -1.245440959

Table A.1 Comparison between the observed data and the predicted data
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From linear regression analysis, we found that when the Y interception is
-27.2522 and the slope is 4.754, the following equation is gotten nearest to the group

of the data.

Revolution (RPM.) = (4.754 x Voltage Input (V)) - 27.252

Figure ﬁ ﬁog;ADn hmﬁ 5 w do s%ved revolution

Al2 Conductm vs. Concentratiog Calibration Y,

ARTGNN I AN IVIE1 Y

Concentration| Observed Predicted | Residuals
Mold) Conductivity | Conductivity
0 0.2 0.16 0.04
0.005 1.65 1.696 -0.046
0.01 3.24 3.232 0.008
0.015 4.73 4,768 -0.038
0.02 6.34 6.304 0.036

Table A.2 Comparison between the observed data and the predicted data
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From linear regression analysis, we found that when the Y interception is 0.16

and the slope is 307.2, the following equation is nearest to the group of the data.
Conductivity (mS/m) = (307.2 x Concentration (Mol/1)) + 0.16

Figure A2 shows comparison between the observed and predicted

conductivity.

Conductivity

AULINENINYINT

ARIAATAUNNIING 1A Y
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A.2 Scale-up Calculation

From theory, the revolution of the impeller is changed when the mixing system
is changed in order to maintain dynamic similarity. Equation A-1 shows the relation to

solve for the new revolution.

(A-1)
n B
Dr =
NI =
Brz -
From Eq.A-1, the follo n ------- i -:f; alculated impeller revolution in the
smaller tanks.

Tank Diz ;-;_J? i

256 | 1 494.616
1?6 58 294 38 412.18

ﬂ‘% %@‘Wﬁ?%ﬂ@ﬂ@oﬂ
AN AINIURIINA Y
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A.3 Data Processing for Residence Time Determination

For continuous mixing experiment, the processed data were further processed

as follows:

A3.1 Use the calibrated equation to convert from the recorded conductivity

data to the true concentratig

A3.3 The produ

counting tig#€ i s calculated startingfrom the time of injection.

A34 The residencegimgisteakiddiéd by tindEquation (A-3)

(A-2)

- -
el

Z
And if the distributign curve a number of discrete time value ¢,

AULINENINYINT
RIANTIFINYIaY  *

then
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