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GLOBAL DIESEL EMISSIONS REGULATIONS AT-A-GLANCE-

For information on specific emissions levels and the various standards, go to The Emissions Data Center at www.dieselprogress.com. 
Visit www.dieselnet.com for the most current global emissions levels
Emissions information from industry and government sources. Diesel Progress and Süd-Chemie are not responsible for accuracy of data as presented. © 2011

U.S. EPA OFF-Highway Tier 4 Emissions Levels
	 Engine Power	 Year	 CO	 NMHC	 NMHC+NOx	 NOx	 PM
			   g/kWh	 g/kWh	 g/kWh	 g/kWh	 g/kWh
			   (g/bhp-hr)	 (g/bhp-hr)	 (g/bhp-hr)	 (g/bhp-hr)	 (g/bhp-hr)
	kW < 8 (hp < 11)	 2008	 8.0 (6.0)	 -	 7.5 (5.6)	 -	 0.4a (0.3)
	 8 ≤ kW < 19	 2008	 6.6 (4.9)	 -	 7.5 (5.6)	 -	 0.4 (0.3) 
	 (11 ≤ hp < 25)
	 19 ≤ kW < 37	 2008	 5.5 (4.1)	 -	 7.5 (5.6)	 -	 0.3 (0.22)
	 (25 ≤ hp < 50)	 2013	 5.5 (4.1)	 -	 4.7 (3.5)	 -	 0.03 (0.022)
	 37 ≤ kW < 56	 2008	 5.0 (3.7)	 -	 4.7 (3.5)	 -	 0.3b (0.22)
	 (50 ≤ hp < 75)	 2013	 5.0 (3.7)	 -	 4.7 (3.5)	 -	 0.03 (0.022)
	 56 ≤ kW < 130	 2012-2014c	 5.0 (3.7)	 0.19 (0.14)	 -	 0.40 (0.30)	 0.02 (0.015)
	 (75 ≤ hp < 175)
	130 ≤ kW ≤ 560	 2011-2014d	 3.5 (2.6)	 0.19 (0.14)	 -	 0.40 (0.30)	 0.02 (0.015)
	(175 ≤ hp ≤ 750)
a - hand-startable, air-cooled, DI engines may be certified to Tier 2 standards through 2009 and to an optional PM standard of 0.6 g/kWh starting in 2010
b - 0.4 g/kWh (Tier 2) if manufacturer complies with the 0.03 g/kWh standard from 2012
c - PM/CO: full compliance from 2012; NOx/HC: Option 1 (if banked Tier 2 credits used)—50% engines must comply in 2012-2013; 
     Option 2 (if no Tier 2 credits claimed)—25% engines must comply in 2012-2014, with full compliance from 2014.12.31
d - PM/CO: full compliance from 2011; NOx/HC: 50% engines must comply in 2011-2013

U.S. EPA Off-Highway Standards

Tier 3

Tier 2

Tier 2

Tier 2-3 * Tier 3

Tier 4

Tier 4

Tier 4

* 100-175 hp Tier 3, 75-100 hp Tier 2
RICE NESHAP Emissions Requirements for Stationary Diesel Engines

Engine Category	 Emissions	 Alternative
	 Standard	 CO Reduction

Area Sources
Non-Emergency 300 < hp # 500	 49 ppmvd CO	 70%
Non-Emergency > 500 hp	 23 ppmvd CO	 70%

Major Sources	
Non-Emergency 100 #hp # 300	 230 ppmvd CO	 -
Non-Emergency 300 < hp # 500	 49 ppmvd CO	 70%
Non-Emergency > 500 hp	 23 ppmvd CO	 70%

US’04 US’07 US’10

U.S. EPA On-Highway Standards

* Note: Heavy-duty vehicles between 8500-14,000 lb. GVW have the option of certifying engines or doing a whole vehicle certification using a chassis dynamometer (starting in 2008).
**Medium-duty passenger vehicles in the 8500-10,000 lb. GVW range are included in Tier 2 requirements.

Tier 2 (phase-in 2004-2009)

* Euro 5 implemented September 2009

Euro 3	                   	   Euro 4	                   	     Euro 5 *                                           Euro 6

Euro 3	                   	   Euro 4	                   	     Euro 5 *

European Union (EU) On-Highway Standards

EU On-Highway Euro 6 Emissions Levels
		  Date	 CO	 HC	 HC+NOx	 NOx	 PM	 PN
			   g/kWh	 g/kWh		  g/kWh	 g/kWh
	 Heavy-Duty	 2013.01	 1.5	 0.13	 -	 0.4	 0.01	  -
	 Light-duty Class I (N1) ≤1305 kg	 2014.09	 0.50	 -	 0.17	 0.08	 0.005*	 6.0×1011

	 Class II (N1) 1305-1760 kg	 2015.09	 0.63	 -	 0.195	 0.105	 0.005*	 6.0×1011

	 Class III (N1) >1760 kg	 2015.09	 0.63	 -	 0.195	 0.105	 0.005*	 6.0×1011

	 Class III (N2) >1760 kg	 2015.09	 0.74	 -	 0.215	 0.125	 0.005*	 6.0×1011

* 0.0045 g/km using the PMP measurement procedure

 			    2000-2004		      2005-2007		       2008-2009		     2014-2015

Light-Duty Vehicles    
Heavy-Duty Vehicles

Other Provisions: RICE NESHAP
Diesel Fuel. The diesel rule requires the use of ultra-low sulfur diesel fuel for stationary non-emergency engines greater 
than 300 hp with a displacement of less than 30 L/cyl. The regulation will be fully implemented by May 2013.
Crankcase Filtration. Stationary engines above 300 hp must be equipped with closed or open crankcase filtration 
system in order to reduce metallic HAP emissions.

		     2006              2007               2008               2009               2010               2011               2012               2013               2014               2015     

175 + hp
75-175
< 75 hp

European Union (EU) Off-Road Standards

Stage 3a

Stage 2

Stage 2

Stage 2/3a *

Stage 2/3a **

Stage 3a 

Stage 3a 

Stage 3b

Stage 3b

Stage 3b

Stage 4

Stage 4 (October 2014)

* 75-130 kW Stage 3a, 56-75 kW Stage 2                     ** 37-56 kW Stage 2, 18-37 kW Stage 3a

EU Off-Road Stage 3b Emissions Levels
	 Category	 Net Power kW	 Date	 CO	 HC	 NOx	 PM
				    g/kWh	 g/kWh	 g/kWh	 g/kWh
	 L	 130 ≤ P ≤ 560	 2011.01	 3.5	 0.19	 2.0	 0.025
	 M	 75 ≤ P < 130	 2012.01	 5.0	 0.19	 3.3	 0.025
	 N	 56 ≤ P < 75	 2012.01	 5.0	 0.19	 3.3	 0.025
	 P	 37 ≤ P < 56	 2013.01	 5.0	 4.7	 4.7	 0.025

EU Off-Road Stage 4 Emissions Levels 
	 Category	 Net Power kW	 Date	 CO	 HC	 NOx	 PM
				    g/kWh	 g/kWh	 g/kWh	 g/kWh
	 Q	 130 ≤ P ≤ 560	 2014.01	 3.5	 0.19	 0.4	 0.025
	 R	 56 ≤ P < 130	 2014.10	 5.0	 0.19	 0.4	 0.025
* Stage 3/4 standards also include a limit for ammonia emissions, which must not exceed a mean of 25 ppm over the test cycle.

	             2006              2007               2008              2009              2010              2011              2012              2013              2014               2015   

130-560 kW
56-130 kW
18-56 kW

	                                                          2004-2006                                               2007-2009	              2010

>33,000 lb. GVWR
19,500 to 33,000 lb. GVWR
8500 to <19,500 lb. GVWR*
Light Duty**
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Japan Standards

Japan 2003

Japan 2003

Japan 2005

Japan 2005

Japan 2009

Japan 2009 (2010 over 12 tons)

	                                                         2003-2004                                               2005-2008	              2009-2010

Light-Duty Vehicles
Heavy-Duty Vehicles

Brazil Standards

Euro 4 ** Euro 3

Euro 5 *

Euro 5

Euro 3 Euro 4

* Still at the proposed stage       ** Never implemented

		                      2005           2006           2007           2008           2009           2010           2011           2012           2013           2014           2015     

Light-Duty Vehicles
Heavy-Duty Vehicles

China Standards

Euro 3 Euro 4 * Euro 5

Euro 2 Euro 3 Euro 4 * Euro 5

Euro 2 Euro 3 Euro 4 * Euro 5

Russia Standards

Euro 2

Euro 3 Euro 4

Euro 3 Euro 4

		                      2005           2006           2007           2008           2009           2010           2011           2012           2013           2014           2015     

Light-Duty Vehicles
Heavy-Duty Vehicles

Korea Standards

Euro 3

Euro 3

Euro 4

Euro 4

		                      2005           2006           2007           2008           2009           2010           2011           2012           2013           2014           2015     

Light-Duty Vehicles
Heavy-Duty Vehicles

India Standards

Euro 3

Euro 2

Euro 2

Euro 4

Euro 3

Euro 3

		                      2005           2006           2007           2008           2009           2010           2011           2012           2013           2014           2015     

Light-Duty Vehicles
   Major Cities
   Nationwide
Heavy-Duty Vehicles

Brazil On-Highway Euro 5 Emissions Levels
		  Date	 NOx	 CO	 PM
			   (g/bhp-hr)	 (g/bhp-hr)	 (g/bhp-hr)

	 Heavy-Duty Vehicles *	 01/01/2012	 2.00	 1.50	 0.02

	 Passenger Cars & Light-Duty  Vehicles ≤ 3747 lb.	 01/01/2013	 0.08	 1.30	 0.025/0.03	

	 Light-Duty Vehicles > 3747 lb. (1700 kg)	 01/01/2013	 0.35	 2.00	 0.04	

*The new Euro 5 Heavy-Duty Vehicles standard also introduced a limit on ammonia emissions of 25 ppm

*China’s on-highway diesel emission standards, which are set by the State Environmental Protection Administration (SEPA), are primarily based on European legislation. The country’s latest set of emissions 
standards were set for introduction in January 2010 for new models (January 2011 for existing models), based on Euro 5 regulations. Actual implementation was delayed because the diesel technology level 
in China was below the level required in order to implement the requirements needed to meet Euro 5 standards. The regulations are now likely to be launched in mid-2011 at the earliest. At the time of publica-
tion, no official announcement was made by made by SEPA. 

		                      2005           2006           2007           2008           2009           2010           2011           2012           2013           2014           2015     

Light-Duty Vehicles
   Major Cities
   Nationwide
Heavy-Duty Vehicles



Catalytic Exhaust Gas Purification
EnviCat®: Emission Control for Internal Combustion Engines and Gas Turbines 

SÜD-CHEME Inc.
Energy & Environment, Air Purification
32 Fremont Street · Needham, MA 02494 · USA
Phone: +1-781-433-5900 · Fax: +1-781-444-0130 
ap_america@sud-chemie.com · www.sud-chemie.com

At Süd-Chemie, we recognize and respond to the urgency of our 
customer’s emission control product development, which is governed 
by ever tightening EPA and EURO/TA-Luft standard attainment dead-
lines. We strive to exceed these demands with our proprietary catalyst 
technology, unsurpassed in destruction rate efficiency and durability. 
We approach each opportunity with an eye for the specific application, 
not with a single formula to fit all programs. Customer needs are fre-
quently fulfilled with formulations optimized for their specific conditions 
and emission level requirements.

Süd-Chemie provides various precious metal catalysts for the most 
cost effective solution. We provide our EnviCat® catalysts for traditional 
and alternative fuels emissions.

 Diesel  Gasoline

 Natural gas  Dual fuel

 LPG  Landfill gas

 Biodiesel  Methane

 Hydrogen  CNG

In addition to the production of emission control catalysts, Süd-
Chemie also provides technical assistance in the application of these 
devices. With R&D labs, engine test cells and manufacturing in the 
United States and Germany, Süd-Chemie offers customer service in 
sales, marketing and technical support worldwide.

Three-way catalysts
Three-way catalysts simultaneously remove 
NOX, CO and VOCs from exhaust gas:
NOX is reduced to nitrogen and water 
vapour, CO is oxidized to form CO2 and 
VOCs (NMNEHC) are oxidized to create 
CO2 and H2O. An air/fuel ratio controller will 
ensure that the catalyst receives exhaust 
gas with the optimum oxygen content for 
maximum efficiency. The oxygen content in 
both the engine and the emission is con-
trolled by a Lambda sensor.

Oxidation catalysts
HC and CO can be removed from the 
exhaust gas using oxidation catalysts, 
both pollutants being oxidized by the 
oxygen in the exhaust gas to form CO2 
and H2O. The basic requirements for total 
conversion are an adequate supply of 
oxygen and a suitably high temperature. 
The oxygen content of the exhaust gas 
should exceed 5% (vol). The efficiency of 
oxidation catalysts also depends on the 
nature of the HC.

Catalysed diesel particulate filters (cDPF)
To purify exhaust of diesel engines, a ceramic 
wall-flow honeycomb material reduces par-
ticulate matter (PM), CO and HC. The filter’s 
catalytic coating dramatically reduces the tem-
perature necessary for oxidation and allows 
the filter to regenerate.

Süd-Chemie’s EnviCat® cDPF is CARB verified 
as a Level 3 Plus device, capable of reducing 
PM by a minimum of 85% without a significant 
increase in NO2 levels.
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1 Plains End, one of the world’s largest gas engine power plants, is equipped with  
Süd-Chemie’s EnviCat® oxidation catalysts

2 Diesel particulate filter for stationary and mobile engines
3 cDPFs on emergency generator sets in California
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