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50 cm 

from Tailpipe to Nose

Dose of Toxics

100 x higher than car



Limit Values for handheld Petrol 

NRSh

PM/PN and PAH not even mentioned 

Meanwhile we are used to milligramms/kWh but here 

we are in the order of magnitude of Kilogramms 



PROBLEM 

high tox concentrations in very close proximity

- CO  blood toxicity  accident risk  

- HC – PAH  carcinogen, narcotics  acc.risk

- PM/PN  carciongen, Trojan Horse 

- Metal oxides  health, catalyst poison 

Legal Consequence: 

 apply Best Available Technology BAT

BAT is not an unrealistic, idealistic target, 

must be feasible and affordable  that’s the engeneering duty



Schweizer 

Gerätebenzin

1998
pure alkylate 

no aromates

2015
low lube content

no metals

to protect catalyst 

and health



OR + USG + LRV 1998 § 98

 Norm Gerätebenzin SN 181163 per 1.1.1998



HaMaNet
Czerwinski, AFHB, since 2011

Hanheld

Machines

Network

JRC/VELA; FOEN; Swiss Lubes; AECC;

MOTOREX; Aspen; Emak; STIHL; 

Dolmar, Husquarna, KIT/MOT, Lubrizol, TTM, 

AFHB



NRMM Directive                              

is unsufficient

Meeting VERT                                              

with EU-Commission                               

13.June 2017

to offer best available technology



NRMM-Limits – NRE  PN introduced !?



Particle Size  

must be addressed 

All substances which are not readily soluble in 

the organic liquids and arrive in the alveoli as 

particles < 500 nm are part of this group whether 

they are actually solid (soot or metal oxides) or 

semivolatile 

don‘t exclude high boiling oil particles,                                 

maybe partly pyrolized and most probably                 

containing ultrafine ash condensation cores  



Secondary Emissions

must be addressed

 so far they are not even 

mentioned in legislation and 

measurement protocols 

except in Swiss SN 277206



Influences of oxidation catalyst on particle size 

distributions (PSD) at full load & idling

Gg

Catalyst can

reduce PN



Particle mass (PM) with different lube oils at full load

Catalyst

can reduce

PM 

Lubrication Oil
composition and total amount

have a large influence



Reduction rates of emissions with oxidation catalyst

Effect on CO 

is minimal

since

the engine is

running rich –

no oxygene

available



New Approach 

Effects of PulsAir (B507) 
(Catalysts by BUCK, BAUMOT and UMICORE)



Measuring set-up on engine dynamometer



Potential of Oxicat with 

Pulsair, lambda variation
Lombardini LGW523; Gasoline; 

cat1, pulsair; serie LO-TECH METAL

αZ = variable @ αzopt; 

λ = 1.05/1.0/0.95/0.9; 

Throttle = const = 30%



Potential of Oxicat with 

Pulsair, lambda variation
Lombardini LGW523; Gasoline; 

cat2, pulsair; serie wire mesh

αZ = variable @ αzopt; 

λ = 1.05/1.0/0.95/0.9; 

Throttle = const = 30%



JRC Test Results 2016 (Zardini)

F1: normal fuel; F2: Alkylate



JRC / Zardini)
Dec. 2018

Effect of Alkylate (F2) 

on five 2-stroke engines 



New VERT-Approach

Member of the EU-Parliament 

officially request from the Commission                        

a Statement with respect to Benzene in Fuels 



10.December 2018 

EU-Commission confirms: Benzene in Fuels for 

handheld machines NRS & NRSh must be < 0.1%

following REACH 1907/2006

 Swiss SN 181163 should have been enfoced 

since 2006 in all Europe and Switzerland



11.Dec. 2018 

Occ.Health 

Directive

to protect 

Workers from 

Carcinogenes



Conclusions VERT

communicated to EU-Commission

 Enforce Alcylate Fuel  for all handheld

 Limit Lubrication Oil to 1.5%

 Eliminate Metals in Lubricants

 Use Secondary Air with Catalyst                                  

to burn CO and HC but control combustion rate

 Standardize Lubrication Oils

 Establish Insp. & Maintenance Rules

2019 BAFU supports tests with chainsaw



Conclusions VERT

extend measures to scooters (Tehran):

 Oxidation Catalyst with Secondary Air 

BAFU supports experimental projects in Biel  

 Provide wiremesh catalysts (as used in USA)

BUCK manufactures 20 substrates

BAUMOT applies oxidation coating 

TEHRAN organizes retrofit and test

 introduce Alcylate Fuel  with lube oil < 1.5%


