Multiple Regression in Excel S
Engineering Calculations DR



Question

A batch reactor was used to study the reaction of ozones in the presence of alkenes.
The data below are for one of the alkenes studied, cis-2-butene

The following experimental initial reaction rate data were obtained for the reaction
rate:

(r) x 107, mol/l — s [05], mol /1 [butane], mol/l
1.5 .01 10~12
3.2 .02 10~11
3.5 .015 10~10
5.0 .005 10~°
8.8 .001 1078

4.7 .018 10~°




Solution

(r) x 107, mol/l — s [05], mol /1 [butane], mol/l
1.5 >15x 1077 .01 10~12
3.2 .02 10~11
3.5 .015 1010
5.0 .005 10~°
8.8 .001 10~8
4.7 .018 10~°

Investigate the quality of fit of the datato areaction rate expression of the form:

r = k[03]%[butane]?

| JREEE

Inr = Ink + aln[03] + bln[butane]




Solution

Z]
C D E F G H I
r X 10~7 [O3] [butane]
15 0.01 1.00E-12
| 3.2 0.02 1.00E-11
3.5 0.015 1.00E-10
5 0.005 1.00E-09
8.8 0.001 1.00E-08
47 0.018 1.00E-09

Inr=Ink+a*In[O3]+b*In[butane]




Solution

%
D E F G
rX 1077 |r [03] [butane]
1.5] 0.00000015 0.01 1.00E-12
3.2| 0.00000032 0.02 1.00E-11
3.5] 0.00000035 0.015 1.00E-10
5| 0.0000005 0.005 1.00E-09
8.8] 0.00000088 0.001 1.00E-08
4,71 0.00000047 0.018 1.00E-09

Inr=Ink+a*In[O3]+b*In[butane]




Solution

C D E F G H I J

rX10°A7 r [03] [butane] |Inr In[O3] In[butane]

1.5 0.00000015 0.01 1.00E-12| -15.7126 -4.60517 -27.631

3.2 0.00000032 0.02 1.00E-11] -14.9549 -391202 -25.3284

3.5 0.00000035 0.015 1.00E-10| -14.8653 -4.19971 -23.0259

5  0.0000005 0.005 1.00E-09| -14.5087 -5.29832 -20.7233

8.8 0.00000088 0.001 1.00E-08| -13.9433 -6.90776 -18.4207

47 0.00000047 0.018 1.00E-09] -14.5705 -4.01738 -20.7233

=

Inr=Ink+a*In[O3] +b*In[butane]




Solution
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rX10°7 r [03] [butane] Inr In[O3] In[butane]

1.5 0.00000015 0.01 1.00E-12 -15.7126 -4.60517 -27.631 !

3.2 0.00000032 0.02 1.00E-11 -14.9549 -391202 -25.3284

3.5 0.00000035 0.015 1.00E-10 -14.8653 -4.19971 -23.0259

5 0.0000005 0.005 1.00E-09 -14.5087 -5.29832 -20.7233
8.8
47
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Solution

A B C D E F G H | J
fVANAT - 12 thetane] | Inr [n[03] In[butane]
5| A ?

= - %10l OE-1R -15.7126| -4.60517  -27.631
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s 2 0E-0P -14.5705| -4.01738 -20.7233
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Solution
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12 |3lH 2 1611618 0.805809 21.78258 0.016353
13 [ 3011098 0036993
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Solution

Inr = Ink + aln[03] + bln[butane]

Ink = —11.26 a = —0.0031 b =0.161

k = ¢~11.26 N k=13x10"°

l Alofl THE

r =13 x 107°[03] 7% [butane] ¢!




Summary
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Thank You —



