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NTP Vehicle Configuration
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- Reactor exhibits good NO->NO,, conversion at steady state
operating points

- Modest power levels are seen at low speed/load steady state
operating points

- Transient control of power and inadequate hydrocarbons
dramatically reduces NO->NO,, conversion during MVEG

- Catalyst performance at high speed/load steady state operating
points appears diminished by lack of hydrocarbons

- Low system efficiency seen on this preliminary MVEG Test, with
higher NOx efficiency on ECE than on EUDC

- Better transient control of power and hydrocarbons should realize
great rewards for system efficiency
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N, Production Efficiency Comparison

N2 Production Efficiency
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- In testing with a slow temperature ramp and NO,, Catalyst C is clearly
superior to Catalyst B.

- Catalyst C appears to promote the NO to N, reaction above 300°C
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Effect of Plasma on Catalyst C Activity
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- Plasma causes large increase in catalyst activity at both low and

high temperatures.
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Catalyst D N, Efficiency Comparison

N2 Production Efficiency of Catalyst D
250ppm NO, 500ppm C 3 Hg , 2.3% H20, 12K A , 15J/L
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- Catalyst D is improved by plasma treatment of the gas much more

than is Catalyst C.
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Rt ativia BeteTre New Catalyst for CO and HC Oxidation
CO Conversion Efficiency of HC Conversion Efficiency of
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- CO oxidation has light-off near 130°C, while HC lightoff is closer to
180°C in SGB testing.
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- Direct oxidation of particulate
matter with NTP reactor

- Significant reduction in the
number of relatively large
particles

- Reduced impact on smaller
particles (< 0.2 mm)

- Increase in CO, concentration
associated with the reduction of
PM

- 32% reduction in total particle
count

- Mass accumulation on filter
(plasma off vs plasma on)
accounts for approximately 30%
reduction in mass
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Direct Reduction of Particulate Matter

Reduction in Particle Count with NTP Reactor
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DPF Regeneration at
DPF: 5M-0376 wit

DPF Regeneration by NO, (Injected)

400° C. with 100 and 200 ppm NO,
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DPF-NTP Regeneration vs Time
Initial Soot Loading: 9.9 gms
Final Soot Loading: 3.0 gms
DPF Temp: 340° C. NTP at 13 J/L
Engine Speed: 2400 RPM Torque: 75 Nt m
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Improve transient and high load/RPM calibration
- Continue catalyst formulation development
- Complete plasma-assisted DPF regeneration investigation
- Optimize total system for higher overall activities

- Upscale system for heavy-duty applications
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