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SOCIETAL NEED - industrial processes

Partial oxidation processes and their conditions in chemical industry

ADDUED HEE Temp Pressure
Final product production (°C) ' (bars)
(10° tonnes/year)

Acetic acid 6.0 (1994) 50 + 200 15+ 80
From: acetaldehyde, alkanes,
alkenes, light gasoline, methanol
Acetaldehyde 2.4 (1993) 100 + 460 3+20
From: ethylene, ethanol
Ethylene oxide 11.2 (1995) 200 + 300 10 + 30
From ethylene
Propylene oxide 4.0 (1993) 90 + 140 15 + 65
From propylene
Maleic anhydride 0.87 (1995) 350 + 500 2:15
From: benzene, butene, butane
Phtalic anhydride 2.9 (1995) 150 + 550 153
From naphtalene, o+xylene,
butane
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International standards on flammability limits
At elevated temperature and atmospheric pressure

« ASTM E 681-01; up to 150 °C
ignition criterion: flame detachment

 DIN 51 649, part 1; up to 200 °C
ignition criterion: flame detachment

e prEN 1839 (T-tube) and (B-bomb); up to 200 °C
ignition criterion (T): flame detachment
ignition criterion (B): Pexp/Pinit > 5%

At elevated temperature and elevated pressure

« ASTM E918-83 (1999); up to 200 °C and 138 bara
ignition criterion (B): Pexp/Pinit > 7%
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Comparison between cool flames
and hot flames

Cool Flames Normal flames

Flammability range Wide Narrow
Heat liberation Low High

AT [deg] (in alr) 10-150 (400) 1600-2800
Temperature coefficient Negative Positive
P:/Py (in confined spaces) Below 2 (low) 6-10 (high)
Flame velocity [cm/s] 3-5 30-325
Degree of conversion Low Completely
Products HCHO, CO H,O, CO,
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Flame emission
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CCD camera image recorad

Exposure time = 5 seconds, max gain, slot 1 mm
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