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Los 15 países con mayores ventas de autos y camionetas en el 2012 
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La Misión de ICCT 
Mejorar dramáticamente el desempeño ambiental y de eficiencia de los autos, 

camionetas, autobuses y sistemas de transporte con fines de proteger y mejorar 

la salud pública, el ambiente y la calidad de vida.  



Sulfur limits around the world 

* While adopted regulations limit diesel sulfur to 15ppm and gasoline sulfur to 30ppm as of 

2009, 500 ppm diesel and 150 ppm gasoline is still sold in many areas of the country. 

 ** Brazil, India, and China have sub-national regulations requiring higher quality fuels in key 

cities and regions 

Nationwide Diesel Sulfur Limits (parts per million) 

Nationwide Gasoline Sulfur Limits (parts per million) 



Los efectos completos toman tiempo en 

llevarse a cabo 
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On-road Emissions and Emission Standards in the EU 

LDV 

HDVs 

2-wheelers 

2000 2005 2010 2015 2020 2025 2030 

2-wheelers 

HDV 

LDV 

Gasoline ppm 

Diesel ppm 

Euro 6 Euro 5 Euro 4 Euro 3 

Euro VI Euro V Euro IV Euro III 

10 ppm 50 ppm 350 ppm 

150 ppm 10 ppm 50 ppm 

Emisiones en circulación y estándares de emisiones en la Unión Europea 
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Link between fuel and vehicle standards 

 Ideally fuel and vehicle standards should 
operate as a system 

 EPA sets fuel quality standards as part of 
vehicle regulations. Europe does not and 
sometimes there have been mismatches. 

 Sulfur is most critical component 
 10-15 ppm diesel required for Euro IV and EPA 2010 

heavy-duty standards and Euro 5 & 6 and Tier 2 & 3 
light-duty standards 

 ~30 ppm gasoline is required for Euro 4-6 and Tier 2 
light-duty standards 

 10 ppm gasoline is required for Tier 3 light-duty 
standards 

 



EPA specifications 

 EPA’s authority for fuels is primarily limited to 
vehicle and engine emissions in order to protect 
public health and welfare and emissions control 
devices 
 Not engine and vehicle performance issues 

 EPA sets sulfur; RVP; benzene, aromatics and 
metals for reformulated gasoline; minimum cetane for 
diesel 

 Market has relied on ASTM, NCWM, NIST, and API 
standards to protect fuel quality for performance 
objectives  

 Until octane became an emissions issue with 
CO2, it remained outside of EPA purview 
 Still will be difficult for EPA to address 

 



Los estándares de emisiones ofrecen 

un gran potencial de reducción 
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HHDT diesel 

LDV diesel 

 El estándar Euro sigue una tendencia como se muestra más 
abajo  

 Combustible mas limpio es el clave para lograr esas reduciones. 

Diesel: 2,000 ppm 500 ppm 350 ppm 50 ppm 10 ppm 
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Factores de emisión basados en COPERT 4, versión 10.0 
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Pre-standards 

and Early 

standards 

Better engine 

controls, some 

aftertreatment 

Advanced 

emissions 

controls 

Comments 

Sulfur↑ SO2, PM↑ If oxidation 

catalyst is used, 

SO3, SO2, PM↑ 

Need 10-15 

ppm (50 ppm 

maximum) 

If NOX adsorber used 

requires near zero sulfur 

(<10 ppm). With low S, 

need lubricity additives. 

Cetane↑ CO, HC, NOx (especially at low load), engine 

noise↓; Lower  benzene, 1,3 butadiene, 

formaldehyde & acetaldehyde in LDVs 

Natural cetane reduces fuel 

consumption and artificial 

can increase 

Density↓ PM ↓ for all vehicles; NOX ↑,  HC & CO↓ for LDVs 

and opposite for HDVs; formaldehyde, 

acetaldehyde & benzene↓ LDVs; CO2 ↑, power↓ 

Advanced aftertreatment 

(EGR and injection) can be 

impeded. 

Volatility (T95, 

370-325 C) 
Opposite impacts NOx and PM for LDVs and 

HDVs 

Polyaromatics↓ NOX, PM ↓ all  vehicles; HC up in HDVs and down 

in LDVs;  in formaldehyde & acetaldehyde↓, 

benzene & CO ↑ in LDVs 

Some studies show that 

total aromatics are 

important for emissions in a 

manner similar to 

polyaromatics  

Diesel fuel characteristics 



Sulfur impact on diesel PM 
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 Reducing sulfur 

reduces sulfate 

emissions from 

existing 

vehicles 

 It also 

technology 

adoption to 

reduce total PM 
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El impacto del combustible UBA es inmediato y es 

necesario contar con vehículos más limpios 



 Diesel 

Tecnologías para el control de emisiones 

En cilindro  Post-tratamiento 

• Sistema de Manejo Aire/Combustible. 

• Bomba rotativa, Common-rail 

• Inyección Directa o Indirecta 

• Inyección múltiple (piloto, 

principal, tardía) 

• Turbocargado con intercooling  

• Turbo de geometría variable 

(VGT) 

• Geometría 

• Boquilla (sac vol., #agujeros, etc) 

• Cámara de combustión 

• EGR system -NOx Control 

• Mecánico o Electrónico 

• Enfriado o no 

 

• Catalizador de Oxidación diesel 

(DOC) 

• CO (90%), HC (70%) 

• SOF, fracción del PM (10-50%) 

 

• Filtro de partículas (DPF) 

• PM ( 95%) 

• PN  

 

• Trampa NOx (LNT) 

• NOx (70-90%) 

 

• Catalizador de Reducción Selectiva 

(SCR) 

• NOx (95%) 

 

11 



12 

Emisiones con combustible de alto niveles de 

azufre 

DESCE, 2000 



Slide 13 

Filtros con regeneracion activa y pasiva 

http://www.jmdpf.com/diesel-particulate-filter-exhaust-

system-burner-johnson-matthey 

http://www.utilitycontractoronline.com/index/siteblog-topic-

action/id.1/title./offset.1380 

Regeneración activa oxida 

periódicamente el PM cuando el 

backpresure alcanza cierto valor. El 

calor requerido para la quema de 

material atrapado es suministrado 

por un quemador o a través de 

inyecciones tardías 

Regeneración pasiva, oxida 

continuamente el PM acumulado en 

el filtro por medio de una reacción 

catalítica. Catalizadores especiales 

son empleados para reducir la 

temperatura requerida para la 

combustión del material acumulado. 
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Las normas están inter-relacionadas 
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Typical US2010 aftertreatment configuration 

(www.cumminsengines.com) 

Diesel UBA 

Normas de 

emisiones 

equivalente 

a EPA 2010  

Norma de eficiencia 



Reducción de consumo del combustible 

en vehículos pesados: EEUU 
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Year 

Decreto de Consentimiento 

EPA 2004  
EPA 2007 

EPA 2010 

 En el caso de vehículos de diesel, una reducción de emisiones 
(hecho posible por combustibles más limpios) hace posible reducción 
de consumo de combustible a traves de la tecnologia de SCR 

 Solo con aceso de combustible limpio es posible aprovechar de los 
reducciones en marcha de consumo de combustible. 



Combustible de 15 ppm azufre en los 

EEUU 
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Distribución de urea 
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Gasoline No Catalyst Tier 1 Tier 2 & Tier 3 Comments 

Sulfur ↑  

(50 to 450 ppm) 

SO2 ↑ CO, HC, NOX all increase ~15-

20%, SO2 and SO3 increase  

OBD light may come on 

incorrectly 

Olefins ↑ Increased toxics (1,3 butadiene), increased HC reactivity, 

NOX, smaller increases in HC for Tier 2 and cleaner 

Potential deposit buildup  

Aromatics ↑  Increased benzene in exhaust  Deposits on intake valves and 

combustion chamber tend to 

increase  
Potential increases in 

HC, NOX. CO2 

HC, CO, CO2↑ 

NOX↓ 

HC, NOX, CO, 

CO2↑  

Benzene ↑ Increased benzene exhaust and evaporative emissions  Known human carcinogen 

Ethanol ↑ 

(up to 3.5% O2) 
Lower CO, HC, slight 

NOX increase (when 

above 2% oxygen 

content), higher 

aldehydes  

Minimal effect with new vehicles 

equipped with oxygen sensors, 

adaptive learning systems  

Increased evaporative 

emissions unless RVP 

adjusted, potential effects on 

fuel system components, 

potential deposit  

Distillation  

(T50, T90↑) 
Probably HC↑  HC↑  

MMT ↑ Increased Manganese 

Emissions  

Possible 

catalyst 

plugging 

Catalyst 

Plugging, HC, 

NOX, CO, CO2↑  

O2 sensor and OBD may be 

damaged, MIL light may 

come on incorrectly  

RVP ↑ Increased evaporative HC Emissions  Critical in regions with high 

ambient temperatures  

Deposit control 

additives ↑ 
HC, NOX CO↓ ↓deposits on fuel injectors, 

carburetors, intake valves, 

combustion chamber  



En el Cilindro Post-tratamiento 

• Control de la relacion Aire-

Combustible 

• Fuel injection (MPFI, GDI) 

• O2 sensor (O2S,  HO2S, 

UEGO) 

• Geometria (I&D) 

• Reduce crevices 

• Intake ports 

• Posicionamiento de la bujia 

• EGR 

• Catalizador de tres vías (Three-

Way Catalyst - TWC) 

• NOx, HC, CO 

 

• Filtros de partículas 

• PM/PN no es un problema en  

motores PFI 

• PN es un tema importante 

para vehículos GDI y puede 

que requiera de un GPF para 

estandard Euro 6 

 

Slide 19 

Tecnologías para vehículos a gasolina 



 A rating of fuel’s resistance to auto-ignition, which causes engine 
knock, which is both annoying and can damage engines 

 Typically several different levels are made available in a market and 
vehicles are typically designed and calibrated to certain octane levels 

 Most modern vehicles have knock sensors, which reduce these impacts 
by retarding spark timing. However vehicles operated on lower octane 
than they were designed for may have some increase in fuel 
consumption, impaired driveability and reduced power. 

 A CRC study found that standard engines with knock sensors and port 
fuel injection that are operated at 4-5 octane points below their 
certified/recommended fuel had a 1.3-2% increase in fuel consumption. 
The impact was smaller for direct injected engines and larger for 
turbocharged engines  
 CRC, 2012.  Review to Determine the Benefits of Increasing Octane Number 

on Gasoline Engine Efficiency: Analysis and Recommendations – Tasks 2-5.  
CRC Project No. CM-137-11-1b 

 Future vehicles could achieve higher efficiency through higher 
compression ratios enabled by fuel with higher octane ratings. 

Octane 



 Manganese-based octane enhancer, marketed as a lead 

replacement by the makers of lead additives 

 Mechanism for transport to and accumulation in brain, 

with potential impacts at low-level, chronic exposures, 

especially in sensitive populations 

 Forms deposits on cylinder heads, spark plugs and 

catalyst, potentially plugging catalysts. Over the lifetime 

of the vehicle, manganese build up leads to higher 

emissions of HC, NOx, CO and CO2. Impacts are 

exacerbated in vehicles meeting the most advanced 

emissions standards. 

 Many automakers state that vehicle warranties can be 

voided due to use of MMT in gasoline.  

 MMT is banned in California and not allowed in 

reformulated gasoline. Both the US and Canada 

attempted to ban the additive but legal action overturned 

the bans. Voluntary agreements to not use MMT are in 

place in both countries. 

 China and Europe have both now set MMT limits so low 

that it is unlikely to be used. 

MMT 

Red manganese deposits in China 

on a catalyst with cell density of 

390/3 (catalyst channels/cells), after 

20,000 miles of use. Higher cell 

densities, required to meet 

advanced emissions standards, 

appear to be even more prone to 

plugging. Schindler 2004  



 Global 
consumption grew 
dramatically 2000-
2010 

 Major policies in 
U.S., EU, Brazil, 
and other nations 

 Growth has 
slowed due to 
various concerns 

 Increased focus 
on ‘second 
generation’ 
cellulosic fuels 

 

Global biofuel status 
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 Not all biofuels have 

lower carbon 

intensity 

 Direct emissions 

 Indirect land use 

change 

 Use of food 

commodities food 

raises prices and 

can cause pollution 

 Use of residues and 

sustainable energy 

crops may be the 

way forward 

Do biofuels reduce GHG emissions? 

Not 

good 

More 

promising 



Lecciones aprendidas 

 Combustibles y vehículos funcionan como 

una sola sistema 

 Muchos aspectos de combustible afectan las 

emisiones de vehículos 

 La caraterística más importante es azufre 

 Las normas de combustibles, emisiones, y 

eficiencia son inter-relacionadas 

 



¡Gracias! 
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