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Sani Aranyabandhu 2008: Effect of Noise and Uncertainty of Pulse Size in TAP
Experiment on Accuracy of the Estimated Reaction Rate Constant. Master of
Engineering (Chemical Engineering), Major Field: Chemical Engineering, Department
of Chemical Engineering. Thesis Advisor: Associate Professor Metta Chareonpanich,

D.Eng. 55 pages.

TAP technique is used for heterogeneous catalysis reaction study. The TAP experiment
is performed by injecting small amount of gas into a microreactor packed with solid catalyst.
The gas that leaves the microreactor is monitored by a mass spectrometer providing a time-
dependent pulse response. The size and shape of the response depend on transport phenomena
and chemical kinetics in the reactor. The objective of this research is to study the effect of noise
and uncertainty of pulse size on the accuracy of the estimated chemical kinetic parameter. The
accuracy is indicated by the percentage difference between the real and the estimated first order
reaction rate constants. When using the conversion expression to estimate the reaction rate
constant, the measured variable is the ratio of the area of the reactant gas to the area of the inert
gas (I, ). The deviation in I, was experimental measured and found to be +8.59%. The
deviation in experimental mean residence time was found to be +1.04%. The calculation results
showed that the percentage difference of the reaction rate constant estimated from the
conversion expression is much higher than that from the mean residence time expression due to

high deviation in[, .
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—®— Mean residence time expression (-1.04%)

L= Conversion expression (+8.59%)
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0.3 28.853 5.466
0.4 20.971 4.169
0.5 16.137 3.401
-8.59 (r,) 130
0.6 12.795 2.903
-1.04 (t,)
0.7 10.258 2.563
0.8 8.143 2329
0.9 6.120 2.177
0.95 4.935 2.132
0.99 3.419 2.114
0.01 - -
0.05 - -30.973
0.1 -78.804 -15.571
0.2 -38.617 -7.880
0.3 -25.135 -5.327
+8.59 () 0.4 -18.312 -4.060
130 0.5 -14.130 3311
+1.04 (t,,) 0.6 -11.240 -2.824
0.7 -9.046 -2.492
0.8 27216 -2.262
0.9 -5.460 2113
0.95 -4.425 -2.068

0.99 -3.087 -2.049




4 de 4 4 4 4 4
MIHUNA U5 A, NANOUNN 1, MTBAVU £8.59% 1Az t,,, MoUUU £1.04% 11l
a 4 [ a o { ) @ 1
Isinaivesmsulasdutaz inaiveanaundasnamsuilafiuaigg

nsal Lty ilandu laus naaen

madeuuy A, 1o Hinaives A, 1ol Hfiinaives
(%) X Msuilasriu nmm?;ﬂ
0.01 913.800 -
0.05 180.653 0.125
0.1 88.960 -0.961
0.2 43.018 -1.581
0.3 27.602 -1.874
0.4 19.797 -2.109
-8.59 (T,) 130

0.5 15.010 -2.352

-1.04 ()
0.6 11.700 -2.641
0.7 9.188 -3.027
0.8 7.093 -3.611
0.9 5.090 -4.702
0.95 3.917 -5.866
0.99 2.416 -8.620
0.01 - -
0.05 - -
0.1 -79.010 -31.733
0.2 -39.212 -17.132

-8.59 (1, ) N30 0.3 -25.862 -12.369

-1.04 (t,) 0.4 -19.105 -10.093
0.5 -14.963 -8.846
0.6 -12.101 -8.161
0.7 -9.929 -7.872

0.8 -8.117 -71.976




MIINUINN U5 (9D)

55

mfgauuy A, tiioldfinmives A, ioldfinmives
(%) X maulasriu nmmﬁﬂ
-8.59(r,) 0.9 -6.377 -8.723
%30 0.95 -5.352 -9.746
-1.04 () 0.99 -4.027 -12.346
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