
We claim: 

1. An apparatus for loading particulate matter into a pressurized reactor comprising: 

(a). A loading chamber, 

(b). A loading device which is situated within the loading chamber, 

(c). An L-shaped sluice chamber having an upper vertical component in communication with the 

loading chamber and having a lower component in communication with a vertical reactor inlet or 

outlet, 

(d). A sluice inlet piston valve which is axially displaceable across the vertical component of the 

sluice chamber and which is adapted to seal the opening from the loading chamber into the 

vertical component of the sluice chamber, 

(e). An unloading device which is axially displaceable within the horizontal component of the sluice 

chamber, and 

(f). A sluice outlet piston valve which is axially displaceable across the vertical reactor inlet or 

outlet and which is adapted to seal the opening from the lower component of the sluice chamber 

into the reactor inlet or outlet. 

2. The apparatus of claim 1 wherein the loading device is a screw conveyor or a piston-screw. 

3. The apparatus of claim 1 wherein the unloading device is a screw conveyor or a piston-screw. 

4. The apparatus of claim 1 wherein the piston valves further comprise rotable discs. 

5. The apparatus of claim 1 wherein the loading chamber is a container within which a loading 

device operates to force-load biomass into the sluice chamber and which provides little more than 

a containment for the loading device. 

6. The apparatus of claim 1 further comprising a safety chimney. 

7. The apparatus of claim 1 further comprising biomass level sensors adapted to detect 

accumulation of biomass in the sluice chamber. 

8. The apparatus of claim 1 further comprising means for introducing cool water mist into the sluice 

chamber. 

9. The apparatus of claim 1 wherein the reactor inlet further comprises disintegrator means or 

other means for facilitating even heating of loaded biomass within the reactor. 

10. A method for loading biomass feedstock into a pressurized reactor comprising: 

(a), adjusting sluice chamber pressure to a loading pressure that is substantially atmospheric or 

intermediate between atmospheric and reactor pressure 



(b). opening the sluice inlet valve 

(c). force-loading a quantity of biomass from a loading chamber that is in communication with the 

upper, vertical segment of an L-shaped sluice chamber into the sluice chamber at loading 

pressure, 

(d). closing the sluice inlet valve 

(e). adjusting sluice chamber pressure to an unloading pressure that is substantially reactor 

pressure or a pressure intermediate between atmospheric and reactor pressure 

(f). force-unloading biomass from the upper, vertical segment of the sluice chamber into a lower 

segment of the sluice chamber that is in communication with a vertical reactor inlet, optionally 

achieving compression of biomass while the sluice outlet valve is closed 

(g). opening the sluice outlet valve, and 

(h). force-unloading biomass into the vertical reactor inlet while the sluice chamber is equilibrated 

to unloading pressure. 

11. The method of claim 10 further comprising leaving a quantity of compressed biomass within 

the loading chamber that is sufficient to provide an effective seal against loading pressure for the 

duration of one cycle of inlet valve opening. 

12. The method of claim 10 further comprising leaving a quantity of compressed biomass within 

the lower segment of the sluice chamber that is sufficient to provide an effective seal against 

unloading pressure for the duration of one cycle of outlet valve opening. 

13. The method of claim 10 wherein reactor pressure is about 15 bar above atmospheric and 

loading pressure is about 3 bar above atmospheric. 

14. The method of claim 10 wherein reactor pressure is about 15 bar above atmospheric and 

unloading pressure is about 12 bar above atmospheric. 

15. The method of claim 10 wherein loading pressure is within the range of about 0.3 to about 3 

bar above atmospheric pressure. 

16. The method of claim 10 wherein unloading pressure is within the range of about 0.3 to about 3 

bar difference pressure from reactor pressure. 

17. An apparatus for removing pretreated biomass from a pressurized hydrothermal reactor 

comprising 

(a). A sluice chamber loading device 

(b). A sluice chamber 

(c). A sluice chamber inlet valve adapted to seal an opening to reactor pressure when closed 



(d). A sluice chamber outlet valve adapted to seal an opening to atmospheric or outlet pressure 

when closed and adapted for non-explosive release of pretreated biomass 

(e). A sluice chamber unloading device, and 

(f). A biomass outlet adapted for non-explosive release of pretreated biomass. 

18. The apparatus of claim 17 further comprising separate ventilation valve systems that ventilate 

steam from reactor pressures down to intermediate levels of pressures and from intermediate 

levels of pressure down to outlet pressures. 

19. The apparatus of claim 17 further comprising an outlet chamber that is adapted to provide 

variable temperature and pressure conditions 

20. The apparatus of claim 17 further comprising an outlet chamber that is adapted to provide 

temperature of at least 140o C and subatmospheric pressure less than about 700 torr. 

21. A method for removing pretreated biomass from pressurized hydrothermal reactors comprising 

(a). Providing a reactor unloading device comprising a sluice chamber that is fitted with ventilation 

valves that can be regulated so as to release reactor steam and thereby depressurize said sluice 

chamber in a process that is comparatively gradual relative to steam explosion and that further 

comprises a sluice chamber loading device and a sluice chamber unloading device, 

(b). Using said reactor unloading device to load pretreated biomass from a pressurized reactor into 

the sluice chamber through an open inlet valve that is adapted to seal an opening to reactor 

pressure when closed, while the outlet valve that is adapted to seal an opening to atmospheric or 

outlet pressure when closed is closed, 

(c). Closing the inlet valve, 

(d). Depressurizing the sluice chamber to atmospheric or outlet pressure, 

(e). Opening the outlet valve, 

(f). Unloading the pretreated biomass at atmospheric or outlet pressure, 

(g). Closing the outlet valve, and 

(h). Repressurizing the sluice chamber prior to opening the inlet valve for an additional removal 

cycle. 

22. The method of claim 21 wherein furfural content of the insoluble fiber fraction of unloaded 

biomass is less than about 50% of the furfural content within the reactor. 

23. The method of claim 21 wherein depressurization is accomplished by means of separate 

ventilation valve systems that ventilate steam from reactor pressures down to intermediate levels 

of pressures and from intermediate levels of pressure down to outlet pressures. 



24. The method of claim 21 wherein steam ventilated during depressurization is recycled to use in 

further production processes such as drying systems, evaporation systems, or biomass 

preheating. 

25. The method of claim 10 further comprising force loading biomass into the loading chamber, 

achieving compression of biomass while the sluice inlet valve is closed. 

26. The method of claim 10 wherein biomass is loaded without appreciable compression through 
an open sluice inlet valve. 
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