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4. The combustion apparatus of claim 1 wherein the
system for collecting carbon nanomaterials comprises a
porous filter.

5. The combustion apparatus of claim 1 wherein the
vacuum pump can maintain pressure in the reduced pressure
chamber downstream of the burner between about 30 and
about 50 torr.

6. The combustion apparatus of claim 1 wherein the
vacuum pump can maintain pressure in the reduced pressure
chamber downstream of the burner between about 10 and
about 200 torr.

7. The combustion apparatus of claim 1 wherein at least
one porous refractory ceramic element is a reticulated
refractory ceramic plate.

8. The combustion apparatus of claim 1 wherein the one
or more porous refractory elements comprise cellular
ceramic.

9. The combustion apparatus of claim 1 wherein the one
or more porous refractory elements comprise bundled
refractory ceramic tubes.

10. The combustion apparatus of claim 1 wherein the one
or more porous refractory elements comprise refractory
ceramic particulates.

11. The combustion apparatus of claim 1 additionally
comprising thermal insulation to create a reaction zone
extending at least two inches downstream of the burner,
wherein the temperature of the reaction zone is at least
1000° C.

12. The combustion apparatus of claim 1 wherein the one
or more porous refractory elements comprise reticulated
refractory ceramic.

13. The combustion apparatus of claim 12 wherein the
reticulated refractory ceramic is zirconia.

14. The combustion apparatus of claim 2 wherein the
burner comprises a plenum and wherein at least one gas
mixing device is contained in the plenum.

15. The combustion apparatus of claim 2 wherein the
volatilization chamber is a means for heating, pressurization
or both of fuels.

16. The combustion apparatus of claim 1 wherein the at
least one burner comprises a plurality of porous refractory
ceramic plates including a top porous refractory ceramic
plate.
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17. The combustion apparatus of claim 1 wherein the one
or more porous refractory ceramic elements of the burner are
not cooled.

18. The combustion apparatus of claim 1 further com-
prising a heat exchanger upstream of the system for collect-
ing carbon nanomaterials produced on combustion.

19. The combustion apparatus of claim 1 further com-
prising an inlet for introducing secondary oxidizer at the
periphery of the burner.

20. The combustion apparatus of claim 1 further com-
prising a pressure controller valve between the reduced
pressure chamber and the vacuum pump.

21. The combustion apparatus of claim 20 wherein the
vacuum chamber is a chamber for maintaining a vacuum of
200 torr or less, and the vacuum pump is a vacuum pump for
maintaining a vacuum of 200 torr or less within the vacuum
chamber.

22. The combustion apparatus of claim 16 further com-
prising an inlet for introducing secondary oxidizer at the
periphery of the top porous refractory ceramic plate.

23. The combustion apparatus of claim 1 wherein the
burner comprises a plenum and wherein the apparatus
further comprising a heater for heating the plenum of the
burner.

24. The combustion apparatus of claim 2 wherein the
burner comprises a plenum and wherein the apparatus
further comprising a heater for heating the plenum of the
burner.

25. The combustion apparatus of claim 2 further com-
prising an inlet for introducing secondary oxidizer at the
periphery of the burner.

26. The combustion apparatus of claim 11 further com-
prising a non-insulated conduit between the thermally insu-
lated reaction zone and the system for collecting carbon
nanomaterials.

27. The combustion apparatus of claim 1 wherein the one
or more refractory ceramic elements are zirconia elements.

28. The combustion apparatus of claim 1 wherein the
burner comprises a plenum and wherein at least one gas
mixing device is contained in the plenum.





