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INTRODUCTION
There is growing concern surrounding the disposal of post-
consumer waste products to landfill and the resulting impact on 
the environment. Included in this scrutiny are apparel and textile 
producers, particularly as the use of synthetic fibre increases and 
cheaper, ‘fast fashion’, is disposed of in vast quantities every year. 
While there are initiatives to down-cycle and recycle textiles, many 
of these products still end up in landfill. Many textiles are made 
from materials that do not biodeteriorate and as such leave a long 
legacy for future generations. 

Biodeterioration, or biodegradation, can be defined as ‘any 
undesirable change in the properties of a material caused by 
the vital activities of organisms’ (Hueck 1965, 1968). Natural 
protein and cellulosic materials such as wool, hair, cotton and 
flax will readily biodegrade.  This process is accelerated in aerobic 
conditions where both available oxygen and moisture are present, 
in combination with a favourable temperature and pH range. In 
comparison, synthetic materials do not readily biodegrade and, if 
buried in soil or land-filled, will remain intact for many years.

The growing social consciousness of both consumers and retailers 
has created demand for eco-friendly products.  Consumers in 
particular want to know where their products are sourced from, and 
their associated social and environmental impact. This demand 
has driven retailers to provide more sustainable product options 
and to take into consideration the cradle-to-cradle philosophy and 
ability of textiles to be recycled, down-cycled or disposed of in an 
environmentally e!ective way.  

ZQ Merino is a high performance, naturally biodegradable fibre 
that meets consumers’ demands for quality and environmental 
performance. 

WHY 
BIODEGRADATION 
IS IMPORTANT
In today’s ‘throw-away’ society, the ability of a product to be 
composted, and conform to the ‘cradle-to-cradle’ concept of 
sustainable resource use is an important aspect of overall product 
quality. Sustainability is also becoming an important purchasing 
consideration of socially conscious consumers.  Proactive retailers 
are recognising the environmental benefits of  merino fibre as a 
further point of di!erence over synthetics in the market place. 

Waste composition studies in Australia indicate that unrecovered 
textile waste accounts for approximately 4 percent of the content 
of Australian landfills. These statistics are an aggregate of all sectors 
in the Textile, Clothing and Footwear industry (i.e. pre-consumer, 
post-consumer and industrial).  A representative of the Australian 
National Association of Charitable Recycling Organisations 

estimates that over 50 million kilos of textile waste is collected by 
Australian clothing recyclers through charity bins and donations. 
Much of this can be reclaimed and re-circulated through charity 
shops or reprocessed into functional textiles. However, 12.5 million 
kilos are unsuitable for reclamation and is sent to landfill (Caulfield, 
2009). 

Data on the US Environmental Protection Agency website estimated 
13.1 million tons of textiles were generated in 2010, or 5.3 percent of 
total municipal solids waste (MSW) generation.  Only 15% of these 
textiles were collected for reuse and recycling – leaving 11.2 million 
tons to be dumped in the nation’s landfills (http://www.usagain.
com/Textile-Collection-Company-Kept-60-Million-Pounds-of-
Textiles-Out-of-Landfills-in-2011).

PREVIOUS 
OPTIONS 
"LIMITATIONS OF OTHER FIBRES#

A study conducted by Line (2003) examined the degradation of 
fabrics of di!erent construction and fibre composition, including 
fabrics of 100% merino, cotton, polyester, nylon and polypropylene 
construction. This research was carried out by burying samples in 
either soil or mature compost and retrieving them for assessment 
at various intervals.

Whether the textile was buried in soil or compost had no significant 
influence on the rate or mode of decay of the fabrics, nor did 
the presence of dyestu!s. The process of decay of wool in soil 
matched that of cotton, which was characterised by a lag followed 
by curvilinear degradation and a subsequent tailing o! of activity. In 
contrast to fabrics made from natural fibres, no decay was evident 
in those made from synthetics (polyester, nylon and polypropylene) 
over 23 weeks of trialling (Figure 1).



Figure 1. Rates of decay for cotton, synthetic and mid-weight single jersey 
merino fabrics, presented as percent of starting weight lost.

MERINO FIBRE 
SOLUTION
Merino fabrics are relatively resistant to microbial attack, but can 
be susceptible to decay under certain conditions, particularly if 
soiled. Such soiling often provides the source of nutrients needed to 
sustain an initial microbial incursion, which can then spread. Ideal 
conditions for fungal attack of wool include relative humidities over 
95%, temperatures of between 25°C and 40°C and a pH range of 
6.5-8.5 (Lewis, 1975). Similar conditions favour bacterial attack, but 
over a narrower pH range (7.6-8.2). There is little risk of microbial 
attack at humidities less than 50% (Cardamone 2001).

The results of a trial that compared a range of merino knit fabrics 
to polyester knit fabric buried in soil over a nine-month period 
clearly demonstrated the biodegradation behaviour of the merino 
products (Hamilton and Causer, 2011). The knitted merino fabrics 
all demonstrated around 36% mass loss after two months burial 
and ~ 76-99% at nine months (Figures 1-18).  In comparison, the 
polyester knit fabric did not degrade at all during the course of the 
nine month burial period (Figures 19-25).
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Figure 1. Control fabric  

Figure 4. Six month burial Figure 5. Nine month burial Figure 6. Twelve month burial 

Figure 2. One month burial Figure 3. Three month burial

Figure 7. Control fabric  

Figure 10. Six month burial Figure 11. Nine month burial Figure 12. Twelve month burial 

Figure 8. One month burial Figure 9. Three month burial

Figure 13. Control fabric  

Figure 16. Six month burial Figure 17. Nine month burial Figure 18. Twelve month burial 

Figure 14. One month burial Figure 15. Three month burial

Figure 19. Control fabric  

Figure 22. Six month burial Figure 23. Nine month burial Figure 24. Twelve month burial 

Figure 20. One month burial Figure 21. Three month burial



Figure 25.  Mass change of knit fabrics 

SUMMARY
 bacterial or fungal attack under normal conditions of use.

 can be induced in merino if so desired – a!ording a means of  
 closed loop recycling.

 buried in soil.

 the environment for many years.  
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