 Catalyst loading and inserting into the reactor system.
Step 1: Prepare the catalyst bed using quartz wool and, load known weights of catalysts in the respective quartz tubes and note down the channel number. 
Step 2: Insert the quartz tubes with the catalyst bed into the HTE instrument and connect the top and bottom Swagelok connections.
Step 3: Connect mantle heaters and corresponding thermocouples.
Step 4: Insert thermocouples in three stages of reactor heating arrangements close the reactor and lock.
Calcination (internal mode: PS1>PS2, AV1 closed, AV2 open)
Step 1: Open Ar gas cylinders (Ar-L and Ar-R), and oxygen gas (O2(B)) for calcination
Step 2: Turn ON (reactor unit and ethanol unit), Open FabGuard Explorer software in PC, and push Standby in the autosampler unit. Turn ON the fan in the reactor unit always. 
Step 3: Open the valves of the Ethanol tank (Ar inlet valve towards the right side and ethanol outlet valve towards down) and keep the heating ON in the ethanol unit.
Step 3: Turn ON the heating in the reactor unit ( all 4 tabs). 
Step 4: Turn ON baking in QMS (Check TMP and dry diaphragm gauge pressure, always confirm more than 90,000 rpm in TMP and note down the dry diaphragm pump).
Step 5: Turn ON the switch for heating in the autosampler unit. 
Step 6: Turn ON the emission in QMS, to stabilize it for the experiment. Also, when the emission is ON, pressure in QMS should be lower than 10-6 Torr level.
Step 7: Set calcination program (e.g.O2-1, 150 ml/min; 550˚ C, 1 hour; Ar-L, 150 ml/min in step 1, 250 ˚C, 45 min in step 2)
Step 8: START in the reactor unit for conducting calcination. Monitor O2 MFC, PS1 and PS2
Reaction with Ethanol (external mode: AV2 closed, AV1 open)
Step 9: After calcination, close O2(B) cylinder; turn OFF the fan and open the reactor unit, unlock the reactor unit, keep for cooling, and turn on the fan.
Step 10: Set the reaction conditions (time, temperature, ethanol amount) in the program and change the mode to external. Also, change the ethanol unit to external mode. In the external mode, entries are made on the yellow region of the program. 
Step 11: Turn on ‘FabGuard Eplorer’ program and open the QMS program file for the experiment and press Start once.
Step 12: Open the QMS (towards you)  valve and BALLAST valve (towards down).
Step 13. Press START in the main reactor.
Step 14: Press START for auto-sampling.
Step 15: Select interested masses and Make the scale to logarithmic.
Procedures to STOP the Evaluation Experiment
Step 1: Press ‘Acquisition Stop’ in the FabGuard Explorer program
Step 2: In the autosampler unit screen, press STOP, and then choose YES.
Step 3: STOP gas flow; For Internal mode, press STOP in the reactor; For external mode, stop all the heaters in the reactor unit. 
Step 4: Turn OFF all heating: (1) line heating in reactor unit (2) heating in ethanol unit, (3) heating in autosampler unit (4) heating of QMS jacket.
Step 5: Close the BALLAST valve and QMS valve.
Step 6: Press ‘standby’ in autosampler.
Step 6: Turn OFF the reactor unit and ethanol unit. 
Step 5: Close argon cylinders (Ar-L and Ar-R) and close valves with Ethanol Tank
To turn OFF the entire instrument completely.
Shut down the pumping system and wait for the TMP rpm to become Zero
Turn OFF dry pump power switch
Turn OFF the instrument switch
Ethanol Tank refilling
1. Close Ar-L and Ar-R
2. Slowly open tubes of Ar-IN and exhaust (with Ar-IN valve closed condition)
3. Very slowly open the valve towards Ar-IN to release the tank pressure
4. Slowly open the big bottle and take out the glass bottle. 
5. Fill ethanol for 75% of the bottle volume.
6. Put back the bottle connect all the tubes and tighten the bolts.
7. Open the Ar-L valve and open the Ar-IN valve very slowly (gradually)
8. Close the INLET valve and slowly open the OUTLET valve, to stabilize the flow. 

