


G.4 Selected Chromatograms

To illustrate the catalyst support activities and the selectivity, a few selected GC
chromatograms are shown in Figs. G.4 to G.7 showing TCD response in µV versus
elution time in min.

(a) Time on stream = 0.55 h

(b) Time on stream = 0.62 h

Figure G.4: Selected chromatograms from the catalytic test of the vulcan support
showing N2 at t = 0.416, C3H8 at 0.477 and C3H6 at 0.526. The peak detected at
0.464 is an impurity detected in all almost measurements.

(a) Time on stream = 0.34 h

(b) Time on stream = 0.41 h

Figure G.5: Selected chromatograms from the catalytic test of the CNF support show-
ing N2 at t = 0.416, C3H8 at 0.477 and C3H6 at 0.526. The peak detected at 0.464
is an impurity detected in almost all measurements.
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Figure G.6: Selected chromatogram from the catalytic test of the graphite support
showing N2 at t = 0.416, C3H8 at 0.477 and no detected C3H6 peak.

(a) Time on stream = 1.03 h, X = 9.73 %

(b) Time on stream = 1.35 h, X = 9.17 %

Figure G.7: Selected chromatograms from the activity test of the 0.5% Pt/Vulcan
catalyst, parallel 1, showing H2 at t = 1.04, N2 at 1.29 and CH4 at 1.511. The peak
detected at 1.26 is an impurity detected in almost all measurements.

XXXI



H. Micro GC Calibration Data
The micro GC apparatus was calibrated using the internal standard calibration
method, using nitrogen as the internal standard. Results are shown below in Ta-
ble H.1 and Fig. H.1.

Table H.1: Internal Standard GC Calibration Data

YN2 AN2 [µV s]
0.1 6204.2
0.3 20008.8
0.5 33773.9
0.7 47623.4
0.9 60318.3

y = 67921x - 374,98 
R² = 0,9997 
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Figure H.1: Internal standard GC calibration data showing response as a function of
nitrogen fraction. A regression curve is added.

Feed gas calibrations are shown in Table H.2 and product gas calibrations are shown
in Table H.3.
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Table H.2: Feed Gas GC Calibration Data

Yi Ai [µV s] RRFi

C3H8 H2 N2 C3H8 H2 N2 C3H8 H2
0 0.1 0.9 0 77079 60831 - 11.4039
0 0.2 0.8 0 155808 52530 - 11.8643
0 0.3 0.7 0 235801 44255 - 12.4325
0 0.4 0.6 0 318126 41411 - 11.5232
0 0.5 0.5 0 395620 34681 - 11.4074

0.1 0.4 0.5 22525 317240 34462 3.2681 11.5069
0.2 0.3 0.5 43881 235852 30886 3.5519 12.7270
0.3 0.2 0.5 66070 155856 32060 3.4347 12.1533
0.4 0.1 0.5 88056 76276 33336 3.3018 11.4404
0.5 0 0.5 109154 0 34488 3.1650 -
0.4 0 0.6 87762 0 41460 3.1752 -
0.3 0 0.7 66645 0 48171 3.2282 -
0.2 0 0.8 44574 0 55105 3.2355 -
0.1 0 0.9 22572 0 61903 3.2818 -

Average: 3.2936 11.8288

Table H.3: Product Gas GC Calibration Data

Yi Ai [µV s] RRFi

C3H6 N2 C3H6 N2 C3H6
0.001 0.995 216 68820 3.1239
CH4 N2 CH4 N2 CH4
0.04 0.48 6690 32410 2.4770
0.10 0.45 15602 30595 2.2948
0.14 0.43 22206 29295 2.3281
0.20 0.40 31895 27210 2.3443
0.32 0.34 51006 23265 2.3294

Average: 2.3547
C2H4 N2 C2H4 N2 C2H4

0.000994 0.995 3630 68820 52.7979
C2H6 N2 C2H6 N2 C2H6
0.04 0.48 44996 230548 2.3420
0.10 0.45 118237 217867 2.4422
0.14 0.43 168374 209598 2.4673
0.20 0.40 247310 194528 2.5427
0.32 0.34 419473 164326 2.7122

Average: 2.5013
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I. Simulation Data
The equilibrium conversion (Xeq) for the reaction C3H8 
 C3H6+H2 was determined
by simulating the reaction with Unisim Design using the Peng-Robinson fluid package
and an equilibrium reactor. The equilibrium conversion was simulated without any
side reactions, at various pressures and temperatures and simulation results are shown
in Fig. I.1 and results are shown in Table I.2 and simulations were also performed
with varying composition, with results shown I.1.
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Figure I.1: Simulated equilibrium conversion for the propane dehydrogenation reaction
as a function of temperature for a 40/50/10 v/v/v C3H8/N2/H2 feed. Multiple total
pressures are shown. Side reactions are not accounted for.

Table I.1: Simulated Equilibrium Conversions - Composition

Conditions: T = 500 ◦C, p = 1 bar
YC3H8 = 40 %vol., N2 rest YH2 = 10 %vol., N2 rest
YH2 [%vol.] Xeq [%] YC3H8 [%vol.] Xeq [%]

7 19.5 20 19.8
10 17.3 30 18.4
14 15.0 40 17.3
20 12.2 50 16.4

60 15.7
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Table I.2: Simulated Equilibrium Conversions - Temperature and Pressure

T [◦C]
p [bar]

1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
Xeq[%]

400 1.6 1.4 1.3 1.2 1.2 1.1 1.0 1.0 0.9 0.9 0.8
410 2.2 2.0 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.2 1.1
420 2.9 2.7 2.5 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5
430 3.8 3.5 3.3 3.0 2.8 2.7 2.5 2.4 2.3 2.2 2.1
440 5.0 4.6 4.3 4.0 3.7 3.5 3.3 3.1 3.0 2.9 2.7
450 6.4 5.9 5.5 5.1 4.8 4.5 4.3 4.1 3.9 3.7 3.6
460 8.0 7.4 6.9 6.5 6.1 5.8 5.5 5.2 5.0 4.8 4.6
470 9.9 9.2 8.6 8.1 7.7 7.3 6.9 6.6 6.3 6.0 5.8
480 12.1 11.3 10.6 10.0 9.5 9.0 8.6 8.2 7.8 7.5 7.2
490 14.6 13.6 12.8 12.1 11.5 11.0 10.5 10.0 9.6 9.2 8.9
500 17.3 16.3 15.4 14.6 13.8 13.2 12.6 12.1 11.6 11.2 10.8
510 20.3 19.2 18.1 17.2 16.4 15.7 15.0 14.4 13.9 13.4 12.9
520 23.6 22.3 21.2 20.2 19.3 18.4 17.7 17.0 16.4 15.8 15.3
530 27.1 25.7 24.5 23.4 22.4 21.5 20.6 19.9 19.2 18.5 17.9
540 30.9 29.4 28.0 26.8 25.7 24.7 23.8 22.9 22.2 21.5 20.8
550 34.8 33.2 31.7 30.4 29.2 28.1 27.2 26.2 25.4 24.6 23.9
560 38.9 37.2 35.6 34.2 32.9 31.8 30.7 29.7 28.8 28.0 27.2
570 43.1 41.3 39.6 38.2 36.8 35.6 34.5 33.4 32.5 31.5 30.7
580 47.3 45.5 43.8 42.2 40.8 39.5 38.3 37.2 36.2 35.3 34.4
590 51.6 49.6 47.9 46.3 44.9 43.5 42.3 41.2 40.1 39.1 38.1
600 55.7 53.8 52.1 50.5 49.0 47.6 46.3 45.1 44.0 43.0 42.0
610 59.8 57.9 56.1 54.5 53.0 51.7 50.4 49.1 48.0 46.9 45.9
620 63.7 61.9 60.1 58.5 57.0 55.7 54.4 53.1 52.0 50.9 49.9
630 67.4 65.6 64.0 62.4 60.9 59.6 58.3 57.0 55.9 54.8 53.8
640 70.9 69.2 67.6 66.1 64.7 63.3 62.0 60.9 59.7 58.6 57.6
650 74.2 72.6 71.0 69.6 68.2 66.9 65.7 64.5 63.4 62.3 61.3
660 77.2 75.6 74.2 72.8 71.5 70.3 69.1 68.0 66.9 65.9 64.9
670 79.9 78.5 77.1 75.8 74.6 73.4 72.3 71.2 70.2 69.2 68.3
680 82.3 81.0 79.8 78.6 77.4 76.3 75.3 74.3 73.3 72.4 71.5
690 84.5 83.3 82.2 81.1 80.0 79.0 78.0 77.1 76.2 75.3 74.4
700 86.4 85.4 84.3 83.3 82.4 81.4 80.5 79.7 78.8 78.0 77.2
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J. Risk Assessment
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