


Contents

Plasma Chemistryof FossilFuels

M. Venugopalan,U.K.Roychowdhury, K. Chan,and M. L. Pool 1

Kineticsof DissociationProcessesin Plasmas
in theLow and IntermediatePressureRange

M. Capitelliand E. Molinari 59

SubjectIndex 111

Author Index Volumes 26-90 113





TableofContents

1 Introduction 2

2 ThermodynamicandKineticAspectsofFossilFuelChemistry 3

3 NaturalGas andMethanePlasmas 4
3.1Low FrequencyDischarges 4
3.2TriboelectricDischarges 6
3.3HighFrequencyDischarges 6
3.4ElectricalArcsandPlasmaJets 10
3.5LaserIrradiation 14

4 PetroleumandPetroleumBy-productPlasmas 14
4.1Low FrequencyDischarges 15
4.2HighFrequencyDischarges 16

4.3ElectricalArcsandPlasmaJets 17
4.4 SubmergedArcsin LiquidPetroleum 19
4.5 LaserIrradiation 22
4.6PlasmaDesulfurizationofPetroleum 22

5 Plasmasin Coal 24
5.1Low FrequencyDischarges 25
5.2HighFrequencyDischarges 26
5.3ElectricalArcsandPlasmaJets 32
5.4Flashand LaserIrradiationof Coal 38
5.5PlasmaGasificationofCoal 43
5.6PlasmaDesulfurizationofCoal 44

6 OtherFossilFuelPlasmas 46

7 ConcludingRemarks 49

8 References 50





Table of Contents

1 Introduction 60

2 A Case Study: The Dissociationof MolecularHydrogen 61

2.1 Evaluationof the ElectronEnergy DistributionFunction(edf) 61

2.2 FractionalPower Transfer 66

2.3 DissociationMechanisms of MolecularHydrogen 67

2.3.1The Pure VibrationalMechanism (PVM) 67

2.3.2The JointVibroelectronicMechanism (JVE) 70

2.3.3Recombination Process 73

2.3.4ExperimentalData 76

3 The Dissociationof Other Diatomic Molecules 78

3.1 Nitrogen 78

3.2 Oxygen 82

3.2.1VibrationalDistributionsand DissociationRates 82

3.2.2ExperimentalData 89

3.3 Carbon Monoxide 93

3.4 Hydrogen Fluoride 95

4 PolyatomicMolecules 97

4.1 The Dissociationof Carbon Dioxide 97

4.2 Crackingof Hydrocarbons 99

4.3 The Decomposition of Ammonia 101

5 Comments 101

5.1 The Role of Walls 102

5.2 The Role of Metastables 103

5.3 The Role of RotationalExcitation 105

5.4 Concluding Remarks 107

6 References 108


	page1
	page2
	page3
	page4
	page5
	page6

