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Summary

Environmental aspects are playing an increasingly important role in the development of new products. Life Cycle Assessment (LCA) is a tool for the ecological assessment of products. Within this method the whole life cycle “from the cradle to the grave“ will be analysed and evaluated. The goal of the presented LCA was the comparison of a natural fibre-reinforced poly (propylene) under-floor panel (NMT) of a passenger car with a glass-fibre reinforced panel (GMT).
The results of the study show that GMT under-floor panels have a higher contribution to all environmental effects considered in this study. That can be put down to the fact that the production of the flax-fleeces is environmentally more friendly than the production of glass-fibres mats.

1 Introduction

Ecological aspects become more important at the decision of production or to buy a product beside the technical, ecological and legal criteria.  Proper the environmental sustainability of products are the ecological impacts about the entire life cycle that means the impacts of materials and production, to use the products and the recycling and disposal. The target of the study was the ecological comparison of natural fibre reinforced Polypropylene (PP) –components versus glass-fibre reinforced PP-components. At this component concerns an under-floor panel which is insert to Mercedes Benz, A-Klasse ( PP glass-fibre reinforced, PP natural fibre reinforced).
2 The basics of Life Cycle Assessment (LCA)

To compare the components is use the method of providing the LCA.
Four steps are necessary to prepare a LCA:
· to define the target

· to provide a balance (  raw material- and energy balance)
· to estimate the impacts

· analyse and interpretation of the results
2.1 Definition of the target
The first step to prepare the LCA defines the target, limits and complexity. Further is to define the functional unit that’s means the useful- and performance-related unit has to be equal with it compare at the balance.

2.2 Providing a balance

This balance presents all input- and output-balances (raw materials and energy) about the entire life cycle of a product. For every phase of the product has to show the consumption of raw materials, energy, emissions and waste. 
2.3 Estimation of the Impacts

The third step shows the quantitative impacts from the above mentioned inputs and outputs of the environment. This occurs about the consumption of energy, raw materials and waste. Further it has to calculate the ecological damage like greenhouse effect and acidification.
To compute the potentials, the quantities of material are converted into specific equivalents.  For substances linked to the greenhouse effect, the level of their CO2 impact can be determined through a so-called CO2 equivalent. For other impact categories, equivalents can also calculated.
2.4 Analyse and interpretation of the results  
The analysis of the balance might base of the ecological damage. There no further scientific ways (aggregation) to analyse the data. However there exist different attempts to get by on add considered result via weighing.

Plan 3 shows each step of impact balance and their analysis.
3 NMT- versus GMT-components

An under-floor panel was reported for the car A-Klasse. Following materials was considered and compared: 

Glass mat reinforced thermoplastic (GMT) versus natural-mat reinforced thermoplastic (NMT). 
For thermoplastic matrix used PP (standard plastic). For the NMT-component used grow again natural material flax. For both components was assumed the same weight and the same geometry so that no difference was emerged by using. The information about the fibres and the non-woven material was inquired at the producer. The information about fertiliser and biocides was taken by the literature. The data to produce PP have been from the Institute of testing plastics (IKP) in Stuttgart. 

Figure 4 gives a review about the life cycle alternatives for the components.

ABB. 1 shows the results of the estimation of impacts: the potential ecological impacts of emission in the air and in the water. Further it shows the added form of equivalent effect as soon as the consumption of waste, of resources and as well as not renewable energy. The figure plots the percentage differences relating to the potential impacts between the alternatives of material. GMT shows always 100%. 

Abb. 2 shows the entire consumption of energy for the component.

Table 1 compares the consumption of energy of fibres production versus fibres mats production. The result shows that the production of fibres needs less energy. 
The results of the balance offer an ecological benefit for NTM at the considered categories as soon as consumption of energy. That means it is more friendly to the environment to take natural reinforced fibres like to produce glass-fibres. A separate comparison of fibres production shows that natural fibres production reduces the energy consumption to 1/5. The benefit of NMT-components is small because the production of PP needs much energy. The main part of emission comes from phase of using and the supply of energy for production. 

The load of transport is smaller than 1%.
Macromolecule = the molecules have a structure with plenty of components ( more than 100000) → they have a big compound ( sometimes over 1000000 g/ mol) 
