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P.J. Thomas, R.H. Taylor. J-value analysis of different regulatory 
limits for workers and the public. Pages 285-294. 

The J-value technique allows an objective determination to be made of the resources that 

should be applied cost effectively to improve heath and safety. This is essential if 

capabilities are to be employed optimally and risks reduced in a way that reflects their 

severity. Although other considerations such as good practice and socio-political 

influences may affect a final decision on the resources to be sanctioned, the incorporation 

of these additional factors should be made transparent if the decision is no longer to be 

based on cost effectiveness. The J-value provides an objective criterion by which to judge 

when “reasonable practicability” has been achieved in committing resources for safety 

improvement, which is the legal requirement under health and safety law in the UK. 

Moreover, the J-value methodology also allows other related issues to be addressed 

objectively. Regulatory bodies apply different limits for workers and the general public, 

with higher risks being permitted for workers. Although a factor of about 10 has been 

used in several contexts, no objective rationale has been developed for this particular 

figure until now. However, it is shown that application of the J-value analysis can provide 

a justification for a ratio of workers’ risk to public risk of approximately this size if certain 

reasonable assumptions are made. Thus the paper provides the first quantitative 

explanation for the different levels of protection demanded by regulators nationally and 

internationally for workers and public. 

• Keywords: J-value; Health and safety; Safety regulation; Reasonable 
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Lynda Aissani, Florent Jabouille, Jacques Bourgois, Patrick 
Rousseaux. A new methodology for risk evaluation taking into 
account the whole life cycle (LCRA): Validation with case study. 
Pages 295-303. 

The life cycle of a product is generally characterized by the main following stages: raw 

materials acquisition, manufacturing, processing and formulation, distribution and 

transportation, use, re-use, maintenance, recycle and waste management. As regards 

the process, the following stages are usually distinguished: raw materials acquisition, 

process manufacture, use and dismantling at the end of the lifetime. Considering the life 

cycle concept in a risk analysis approach requires the adjustment of the classic risk 

analysis methodology. In order to build up this new methodology called LCRA (Life Cycle 

Risk Assessment), we relied on the LCA (Life Cycle Assessment) methodology, which 



allows the assessment of the potential environmental impacts throughout the life cycle of 

a system. Once these adjustments made, this new methodology LCRA is explained and 

applied to two energy pathways (or life cycles): hydrogen (produced from the biomass) 

and gasoline pathways. 

• Keywords: Risk analysis; Risk management; Hydrogen energy and gasoline risks 

A. Vignes, F. Muñoz, J. Bouillard, O. Dufaud, L. Perrin, A. Laurent, 
D. Thomas. Risk assessment of the ignitability and explosivity of 

aluminum nanopowders. Pages 304-310. 

Previously, an extensive study has been carried out in order to assess the ignition 

sensitivity and explosivity of aluminum nanopowders. It showed notably that, as the 

particle size decreases, minimum ignition temperature and minimum ignition energy 

decrease, indicating higher potential inflammation. However, the explosion severity 

decreases for diameters lower than 1 µm. As a consequence, this study leads to the 

conclusions that the ignition sensitivity and explosion severity of aluminum nanopowders 

may be affected by various phenomena, as pre-ignition, agglomeration/aggregation 

degree and the intrinsic alumina content. The presence of wall-quenching effects and the 

predominance of radiation compared to conduction in the flame propagation process have 

to be discussed to ensure the validity of the 20 L sphere and of the results extrapolation. 

Based on the peculiar behaviours that had been previously highlighted, a specific risk 

analysis has been developed in order to assess the fire and explosion risks of such 

materials. It has been applied to an industrial plant of aluminum nanopowders 

production. The hazard identification and the consequence modelling steps, especially the 

quantification of the likelihood and consequences, have been designed specifically. The 

application of this method has led to the definition of the most adequate safety barriers. 

Highlights: ► Aluminum nanopowders have a higher potential inflammation than 

micropowders. ► The explosion severity of nanoAl may be affected by pre-ignition and 

agglomeration. ► The use of nanoAl changes the heat transfers during the flame 

propagation. ► A specific method has been developed to assess the fire and explosion 

risks of nanos. 
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Zhao Yang, Huanwei Liu, Xi Wu. Theoretical and experimental 

study of the inhibition and inert effect of HFC125, HFC227ea and 
HFC13I1 on the flammability of HFC32. Pages 311-202. 

HFC32 is a potential alternative refrigerant with excellent thermal performance, but the 

flammability is a main obstacle for its applications. The group contribution method is 

utilized to analyze the inhibition efficiency of nonflammable refrigerants in binary 

mixtures. Furthermore, a novel equation of predicting the minimum inerting 

concentration of nonflammable refrigerants has been proposed by analyzing the variation 

of the flame propagation velocity and the flammable refrigerant concentration. 

Experimental studies of the explosion limits of HFC125/HFC32, HFC227ea/HFC32 and 

HFC13I1/HFC32 were carried out and the ranges of explosion limits were obtained. At the 

same time, the relationship between the maximum charge of the flammable refrigerants 

and lower flammability limit (LFL) was analyzed. The result demonstrates that the 

proposed novel theoretical equation can effectively predict the minimum inerting 

concentration of nonflammable refrigerants to flammable refrigerants, and the theoretical 

results have significance on the security application of the binary mixtures. 



Highlights: ► A novel equation of predicting the minimum inerting concentration of 

nonflammable refrigerant has been proposed. ► Explosion limits of HFC125/HFC32, 

HFC227ea/HFC32 and HFC13I1/HFC32 were experimented and ranges of explosive limits 

were obtained. ► The relationship between maximum charge of the flammable 

refrigerants and lower flammability limit was analyzed. ► The proposed novel theoretical 

equation can effectively predict the minimum inerting concentration of nonflammable 

refrigerants. 

• Keywords: Explosion limits; Group contribution method; Inhibition efficiency; 

Inerting concentration; Maximum charge; HFC32 

F. Solheim, B.J. Arntzen, R.K. Eckhoff. Effect of rusting and mechanical damage 
of gap surfaces on efficiency of flame gaps in flameproof electrical apparatus. 
Pages 317-325. 

Potentially incendiary electrical apparatus for use in the presence of explosive gas 

atmospheres have to be specially designed to prevent the apparatus from igniting the 

gas. Flameproof design is one of several options, and one requirement is then that any 

holes and gaps in the enclosure wall be designed to prevent a gas explosion inside the 

enclosure from being transmitted to an explosive gas cloud outside it. Current standards 

(IEC) require that flame gap surfaces have a surface roughness of <6.3 µm. Any 

damaged flame gap surface has to be restored to this quality. The present investigation 

has demonstrated that flame gap surfaces in flameproof electrical apparatuses can suffer 

considerable corrosive and mechanical damage without any reduction of gap 

performance. In some cases very significant mechanical surface damage in fact improves 

gap performance. Possible physical reasons for this are discussed. These findings indicate 

that current high costs of repairing and replacing flameproof electrical apparatus in 

process plants offshore and onshore can be significantly reduced without any increase of 

explosion risks. 

• Keywords: Gas explosions; Flame transmission; Re-ignition; Electrical apparatus; 

Flameproof design; Flame gap damage 

Morteza Zamir, Rouein Halladj, Mohammad Sadraei, Bahram 
Nasernejad. Biofiltration of gas-phase hexane and toluene mixture 

under intermittent loading conditions. Pages 326-332. 

This paper reports the performance of a compost biofilter subjected to periodic 

intermittent loads of gas-phase hexane and toluene. The biofilter was operated for 10 h 

per day, at different empty bed residence times (4, 2 and 1.3 min), and at different inlet 

concentrations of hexane and toluene, varying between 2 and 3.8 g m−3, respectively. 

Steady-state removal efficiency profiles, reaching more than 90% for both the pollutants, 

was observed after 44 days of operation. Periodic operation of the compost biofilter was 

characterized by an adsorption step, followed by biological conversion of the pollutants 

by the microorganisms inherent to the compost. After resuming daily biofilter operation, 

the required times for biochemical reaction to dominate the initial adsorption step was 

observed to be 2.5 and 1 h, respectively, for toluene and hexane. The maximum 

elimination capacity due to the biological step was found to be 61.6 g m−3 h−1. The 

results from this study showed the effectiveness of the biofilter to handle mixtures of 

gas-phase pollutants, subjected to regular intermittent operations, thus proving their 

worthiness for industrial use. 

Highlights: ► A biofiltration system was set up to remove toluene and hexane vapor 

from air. ► The biofilter was loaded intermittently 10 h per day during 70 days of 



operation. ► The removal efficiency of 99% achieved after 44 days. ► The maximum 

elimination capacity of the system was 61.6 g m−3 h−1. ► The degradation of hexane 

began earlier than toluene. 

• Keywords: Biofilter; Intermittent operation; Volatile organic compound mixture; 

Compost; Adsorption 

Junming Xu, Jianchun Jiang, Weidi Dai, Yu Xu. Liquefaction of 
sawdust in hot compressed ethanol for the production of bio-oils. 
Pages 333–338. 

Direct liquefaction of lignocellulosic waste (sawdust) has been conducted in hot-

compressed ethanol at temperatures from 150 to 250 °C. It was found that polyols such 

as glycerol, glycol and polyethylene glycol (PEG) promoted liquefaction process assisted 

with hot ethanol treatments seemed promising for production of bio-oils from 

lignocellulosic materials. Effects of different solvents and catalysts on liquefaction of 

sawdust were investigated. The results showed that the optimum operating condition for 

catalytic liquefaction is at 250 °C, 1 h of reaction time using glycerol and ethanol as 

solvent where operating at this condition realized the highest conversion of sawdust 

which is 97.8%. After reaction, the liquified product was separated by vacuum 

distillation. Two fractions were obtained, namely light oil and heavy oil. The properties 

and compositions of these two fractions were characterized in terms of Fourier transform 

infrared spectroscopy (FT-IR), gas chromatography–mass spectrometry (GC–MS), size 

exclusion chromatography (SEC) and nuclear magnetic resonance (NMR). 

• Keywords: Sawdust; Liquefaction; Acid catalysis; Bio-oil 

J.C. Jones. The heat of decomposition of MEKP. Pages 339. 

J.C. Jones. The lubricity of glycerine. Pages 340. 


