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Abstract 

 
Users of MT and PT-consumables are forced to think about the use of label free and 
environmentally accepted products. The REACH-legislation is fully in force and the 

new labelling regulation CLP has to be applied as well and brings an additional 
pressure to this situation. Leading manufacturers of NDT consumables have already 

improved their products in order to match these requests without influencing the 
general performance. While the main focus is still on the potential health hazards of 
the MT- and PT- materials, another important aspect is the environmental impact of 

the products.  
 

As one of the first companies Pfinder has done a carbon footprint evaluation of 
widely used NDT consumables in order to optimize their environmental influence. 
This enables the users of NDT process materials to make decisions not only based 

on technological and monetary criteria. The minimization of impacts on the user’s 
health and on the environment can now be taken into consideration better than 

ever before. 
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1.  Introduction 
 

Beside the general technical applicability the influence on humans and the 
environment has to be considered as well, when using consumables for penetrant 
and magnetic particle testing. This holistic view is getting more and more important 

to ensure that the material can also be used in the future without causing 
restrictions concerning labor and environmental safety. Adding the process costs, 

one has considered the essential aspects that lead to a sustainable product use. 
 
2.  Results 

 
2.1 Definition sustainability 

 

A common definition of sustainability is the simultaneous review of ecological, 
economical and social aspects [1]. If these fundamental issues have to be applied 

to the evaluation of concrete consumables, it is advisable to investigate the 
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influence of the consumable to the costs, the environment and the human. Only 
when all of these three factors have been evaluated, one can speak of a sustainable 

approach. So for the methods the following conclusions can be drawn: 
 

Ecology – Environmental impact 
Economy – Costs 
Social aspects – Impact on the staff 

  
 

2.2 Individual aspects of sustainable product approach for penetrant 
consumables 
 

Within the higher-ranking effects there are now some individual aspects which are 
of interest for the user that can be considered.  

 
Environmental impacts: 
  Solvent-free, VOC-free  Readily biodegradable  Low GWP (global warming potential) / Carbon Footprint  Raw materials based on renewable/recyclable sources   Process free of hazardous waste 
 
Costs: 

  Low investment costs  Low material consumption  Low process monitoring efforts  Low energy costs  Low service-/ maintenance costs 
 

Impacts on the staff: 
  Easy interpretability of indications  Labeling free   Not flammable  No allergic skin reaction  No health hazard (Inhalation/Ingestion) 

 

These individual aspects can now be rated from 1 = unincisive to 10 = definitive. 
The result of this is a first matrix to rate processes and to achieve improvements or 

to manage future developments. In particular aspects, there is also the opportunity 
to accept disadvantages consciously, if this is beneficial for other individual factors.  
 

2.3 Results of the single evaluation 
 



As an exemplary process evaluation the effect of the penetrant PFINDER 800 was 
evaluated.  

 
PFINDER 800 is a red and fluorescent penetrant (sensitivity class 2) which is free of 

mineral oil, directly water washable and readily biodegradable. It shows low 
background fluorescence because of the good removability within the penetrant 
removal step. 

This product is available in barrels/cans and also as aerosol with propane /butane 
as propellant. The result of comparing these two systems considering the above 

mentioned aspects is as follows (table 1). 
 
10 = definitive, 1 = unincisive 

 
GREEN: Environmental impacts 

YELLOW:  Costs 
BLUE:  Impacts on the staff 
    

  

PFINDER 

800 
(Aerosol) 

PFINDER 

800 
(Liquid) 

Solvent-free, VOC-free 5 10 

Readily biodegradable 7 10 

Low Carbon Footprint 4 8 

Raw materials based on 

renewable/recyclable sources 2 2 

Process free of hazardous waste 3 8 

Low investment costs 10 5 

Low material consumption 2 9 

Low process monitoring efforts 9 7 

Low energy cost 10 8 

Low service-/maintenance cost 10 8 

Labeling free 2 6 

Not flammable 1 9 

No allergic skin reaction 6 6 

No health hazard 
(Inhalation/Ingestion) 3 8 

Easy interpretability of 
indications 9 9 

 
Table 1: Rating of PFINDER 800 according to its sustainability: 

 
 

Illustrating this table as a graphic, it shows clearly the strengths and weaknesses 
regarding the specific criteria (Image 1) 



The full line shows the evaluation of the PFINDER 800 as aerosol whereas the 
dotted line the PFINDER 800 as a liquid in a can.  

 
This shows clearly that the aerosol spray can has its advantages predominantly on 

the side of investment, energy and service costs or inspection effort. This is 
because of the easy handling of the aerosol spray can for the application of the 
product. On the other hand the aerosol spray can has significant disadvantages 

concerning the environmental impacts, such as waste, and it is not free of VOCs (by 
the propellant gases). Additionally the fire hazard as well as the danger of 

inhalation increases due to the propellant gases and the spraying. The purchasing 
costs of the penetrant in aerosol cans are significantly higher relatively to the 
surface to be tested with aerosol cans. 

In all of these aspects the bulk material of PFINDER 800 has significant advantages. 
By this one can clearly realize, that fundamental differences are not caused by the 

product itself but by the way of application. 
 
 
 

 
Image 1: Evaluation of the particular sustainability aspects 
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2.3 Evaluation of the Carbon Footprints 
 

The meaning of the application form appears very well when evaluating the carbon 
footprints. This figure considers the production of carbon dioxide during the life 
cycle of a product from the raw materials to the production, the logistic expenses 

and the use until disposal. With this the carbon footprint indirectly provides 
information about the consumption of fossil fuels. The carbon dioxide (CO2) has a 

well-known high importance to the global warming and is therefore classified as one 
of the most critical gases in our atmosphere. Thus, the carbon footprint and 
therefore the GWP (global warming potential) needs a separate evaluation. 

 
If you want to determine the carbon footprint, you should first define the system 

for which you want to create a balance. In this case the product was balanced from 
the mining of the raw materials to the factory’s gate for balancing. The use and 
application of the products may be strongly varying from customer to customer, so 
that an evaluation for the determination of the carbon footprint is not possible. A 
separate evaluation would be necessary for each customer. A scheme of these two 

possible balancings is shown in image 2. 
 

 

 
Image 2: Overview of the possible balancings [2] 
 
 

The first approach is called: "From the cradle to the grave", the second of "From 
the cradle to the gate." 

For the system PFINDER 800 we have chosen the balancing to the gate (second 
balance). 

As part of a master's thesis, the individual steps of the origin of PFINDER 800 (as 
well as the pre-cleaner, the penetrant remover and the developer as parts of the 

product family), including raw materials, packaging, active agents were balanced 
and their carbon footprint was defined. For the essential process and production 
steps, there are already a lot of data in databases and related software for 

evaluation.  
 

For evaluation the four aspects of production were evaluated separately: 
1. Supply of raw materials of the active agent 
2. Supply of raw materials for packaging   

3. Manufacturing of the products 
4. Transportation and logistics 

Chosen balance 



 
Two types of packaging have been analyzed:  

5 Liter PE canister PFINDER 800 
500 ml aerosol spray can PFINDER 800 

 
The results of the analysis are shown in image 3 and 4 [3]: 
 

 
Image 3: % Carbon footprint PFINDER 800 5 Liter PE canister 

 

 
Image 4: % Carbon footprint PFINDER 800 aerosol spray can 



 

 
It shows that for aerosol spray can the highest percentage (52.3%) of the carbon 

footprint is related to the supply of the raw material of the packaging. The tin cans 
play the most important part concerning raw material extraction and 
manufacturing. With 30.2% of the raw material for the active agent/propellant and 

16 % for the manufacturing the percentages are comparatively low. Together with 
its low percentage for transport the single aerosol can has a Carbon Footprint of 

3.08 kg. The impact of waste and application at the customer’s side has not been 
evaluated due to the evaluation approach up to the factory’s gate..  
 

Comparing these results with the 5 Liter PE canister, as expected the main 

percentage of the carbon footprint lies in the supply of raw material for the active 
agent (78%). The percentage of the packaging is now only 3%. The total carbon 

footprint for 5 Liter PFINDER 800 in a PE canister is about 20.45 kg. When relating 
these figures to the quantity of the active agent the result is the active-agent-
related carbon footprint (Table 2) 
 
 

Packaging Carbon Footprint/ 
Packaging 

Carbon Footprint/ 
kg (active agent) 

PFINDER 800,  
500ml Aerosol 

3,08 kg 12,0 kg 

PFINDER 800,  
5 Liter canister 

20,45 kg 4,2 kg 

 

Table 2: Summary of the Carbon Footprints of PFINDER 800 [3] 
 
 

Comparing the active-agent-related carbon footprint, there is a significant 
advantage for the packaging in canisters compared to the aerosol spray cans. This 

carbon footprint consideration shows clearly, which consumption of resources the 
aerosol spray cans mean. This shows the obvious disadvantages which come with 

the comfortable use of aerosol spray cans. For improvement of the carbon dioxide 
emissions users can switch to canisters or invest into compensation payments in 
case a different packaging is not be possible due to technical reasons. 

 
Based on these results PFINDER has decided to minimize the carbon footprint of the 

PFINDER NDT products filled in aerosol spray cans by supporting compensation 
efforts. In this way all users of penetrant and magnetic particle products who are 
not able to use other packaging than aerosol spray cans have the opportunity to 

make a conscious decision for a significant lower impact to the environment. 
 

3.  Summary 
 
For a safe use of consumables for penetrant or magnetic particle testing also in the 

future, the sustainability has to be considered as well beside the pure technical 



performance. Particular attention should be laid to the impact on the employees 
and the environment. To show rooms for improvement of sustainability a rating 

system has been developed by PFINDER. PFINDER will continue to work 
consistently at its improvements of product development. 

The aspect of the carbon footprint shows easily the impact of penetrants to carbon 
dioxide emissions. It is obvious that especially using aerosol spray cans the 
influence of the active agent (the actual penetrant) is low. Improvement is possible 

by changing to bulk ware or by payment for compensation efforts.  
Pfinder supports all users with a strong focus on worker’s safety health and safety 

and on environment protection with numerous activities. 
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