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Miracles of Textile Technology

By Colleen Jacka

These days you don't have to rely on a higher power to walk through a fire unscathed or even survive ice cold temperatures. Now a combination of chemicals and fibres can see you take on conditions that would previously have required miraculous intervention. 

Having identified a number of elements and situations where clothing can play an important part in keeping us safe, we have engineered special attire that protects us from harm. 

Apart from the obvious such as fire and chemicals, clothing has also been engineered to protect us from the harsh ultra violet rays of the sun; insects and even the darkness. As we move towards stricter Occupational Health and Safety laws across the globe, the quality of protective clothing becomes ever more important and the technology behind it becomes increasingly sophisticated. Necessarily, therefore, strict standards are in place to ensure that clothing created for specific environments and applications measures up to its intended use. 

For example products bearing the CE mark of approval meet essential requirements as defined by a European Directive. Personal Protective Equipment (PPE) directives (eg PPE Directive 89/686/EEC) indicate that the product is intended as protection against hazards, which pose mortal danger or irreversible harm. The PPE Directive defines different categories of protective equipment. According to a UK company's website specialising in the production of protective gloves, Polyco Ltd, there are various categories of protective equipment. "Simple design is equipment which protects against       minimal risks; such as mild cleaning agents, temperatures up to 50ºC; this type of PPE may be self certified by the manufacturer. Complex design describes equipment, which protects against greater risks that could cause death or permanent injury such as high temperatures, toxic chemicals or electrocution. Other protective equipment, which is neither simple design nor complex design, is commonly known as intermediate design. Intermediate and complex design PPE must be Type Tested by a Notified Body". 

The South African Bureau of Standards administers the local standards for protective clothing and has issued an extensive list of standards for items ranging from protective gloves to fireproof garments and conducts tests at its facilities in Pretoria. 

Protection in the sun 

In a country where a moderate climate has emphasised outdoor living, South Africans are perhaps slow to adopt preventative action against sunburn and its related harmful consequences. The high incidence of skin cancers in other countries has given rise to legislation governing the extent of protection that any given fabric should exhibit with respect to exposure to UV rays. 

According to Sun Protective Clothing, the typical cotton T-shirt and summer weight fabrics allow 50 percent of harmful ultraviolet B rays through to the skin when dry - and a further 10 to 20 percent when wet. The company has developed a sun protective fabric called solarweave® that allegedly blocks                 95 to 99 percent of harmful UVB rays from reaching the skin. Tests have shown that this cottony-soft fabric still blocks 95 percent of UV rays even after two years of wear and after abrasion tests have worn away 50 percent of the fabric.

While some manufacturers use a Sun Protective Factor (SPF) rating for fabrics, this does not tell the whole story. According to Sun Protective Clothing, a "sun protective fabric must disclose the UV performance of the fabric, both new and after the equivalent of two years of normal wear and tear. It must also be documented that it is not irritating or sensitising to the skin, and it must not be able to be stretched. The percentage of UVB blocking abilities of the fabric should be in the 97 to 99 percent range, even after two years of wear and tear". 

The ability of SPF fabrics to block UVA and UVB transmittance is measured by photospectrometer testing in new, dry and wet configurations. SPF fabrics are a result of finding the right balance between porosity and UV blocking so they repel UV and still breathe well. Sun Protective Clothing's SPF fabrics are treated exclusively with the Ciba Speciality Chemical Corporation's UV Protector - giving the capacity to both           reflect and absorb UV as well as yield a 97 to 99 percent blockage of harmful UVB on lightweight fabrics. Ciba TINOFAST® UV absorbers are specifically designed to absorb the UV rays that are relevant to sun protection of skin.

Protection in the dark 

But it is not only during the day that we require the added protection of technologically advanced textiles and clothing. Once the sun has set and we are left with only the very dim light of the moon, there are many situations that may benefit from the addition of luminary aids. Just walking on the                   streets can become a dangerous pastime after dark, yet few of us worry too much about ensuring that we are noticed by oncoming cars. Reflective fabrics as worn by emergency personnel at the scenes of accidents may go a long way towards reducing our risk as pedestrians at night. 

Working as a special scientist at the Trauma Research Unit of the Medical Research Council, Blanche de Wet was struck by the incredibly high incidence of fatalities in pedestrian accidents, discovering that the most severe incidents tended to be during the night or when visibility was poor. Her involvement in this research and subsequent investigations into the protective value and availability of reflective clothing led her to start Glow Gear cc with her partner Johlette de Jager.  Glow Gear now specialises in distributing, converting and developing reflective trims for the ever-changing needs in the garment and protective wear industry. 

She says that although reflective gear is traditionally seen as a necessity for safety gear only, it should be incorporated into street gear as well. Moira Winslow of Drive Alive is aggressively campaigning for legislation that could have a far-reaching effect on the manufacture of school clothing. Her                   aim is to see it mandatory for all school clothing to include some form of reflective items that will improve the safety of children on the streets. Winslow, who aims to have this legislation passed by 2002, says that uniform manufacturers need to come onboard and not raise prices - making the uniforms accessible to the disadvantaged communities where the need is greatest. 

A pilot project has been launched in Eldorado Park as well as Paarl where pedestrian deaths have reached epidemic proportions. With endorsement from both the Department of Transport as well as Education and partnering with the TV 1 programme, Soul Buddies, the campaign has also gained the           support of trade unions. 

Although some success has been achieved through the use of reflective straps worn around the body in a project in Stellenbosch, research has shown that this form of "active" reflective wear is not as effective as the "passive" wearing of reflective gear which is incorporated into clothing. 

Blanche and Johlette point out that employers will invest heavily in training and equipping their staff to ensure productivity, but if these measures do not include reflective workwear to ensure that the person is visible, this investment is often nullified because of severe injuries or fatalities occurring in poorly lit conditions. "A small piece of reflective strategically placed is often literally the difference between life and death," they said. 

Glow Gear is now well placed to supply the local industry with a broad range of excellent quality locally converted reflective products, making them attractive and within the financial reach of clothing manufacturers. Their range includes reflective tapes, cord piping, reflective elastics, reflective badges or lettering as well as reflective fabrics and inks. The reflective trims include open bead Scotchlite or prismatic reflective tapes; high quality woven tapes combined with reflective as well as pvc based reflective tapes which are high frequency weldable.

Different criteria apply to different niches. For example in the mining industry, workwear needs to withstand harsh washing procedures. 3M's 9910 code reflective has been shown to meet these requirements and Glow Gear's converted products, GRO50/12/IND and GR50/12/IND meet these as well as the international EN471 standards. 

Because of the diversity of the requirements, Glow Gear offers to advise on correct applications. For instance, a fireman's safety will be compromised if the correct fire retardant reflective trim is replaced by the wrong substitute.                   Similarly, the clothing of yachtsmen needs to be reflectorised in order to be seen if they fall overboard. The specialised SOLAS 3150 reflective, which is internationally certified for safety of life at sea, becomes especially relevant in the application of life jackets, for instance. 

The scope, however, for the increased use of reflective tapes and additions to a number of niche products is only beginning to be explored in this country. Considering our outdoor enthusiasts who will spend thousands on a backpack and other hiking gear, it seems a logical step that these should include reflective straps that would assist in a rescue operation where saving a life may depend on the ability to be able to see the hiker in the dark. 

The Scotchlite™ products from 3M are designed to provide brilliant benefits wash after wash. Making it suitable for firemen, Scotchlite™ reflective fabric is flame and heat resistant as well as flexible and easily sewn onto garments such as coats and pants. The Super Bond Reflective Marking          film, which is available in silver/grey, fluorescent red/orange as well as lime/yellow, adheres to the hard surfaces of helmets and wont peel, melt or fall off. The Reflective Graphic Transfer Film uses screen-printing adhesive                   technology to laminate reflective graphics such as logos onto a wide range of garment surfaces. 

Just 56 square inches of Scotchlite™ Silver Reflective Material provides enough reflectivity for the wearer to be seen at 675 feet in most conditions. That visibility gives oncoming drivers time to react. And its wide reflective                   angularity ensures that the wearer can be seen from varying approaches to the light source, adding an extra margin of safety. 

Protection in the line of fire 

But our human ability to create even more dangerous situations goes beyond just surviving the natural elements and to this end we have created clothing and textiles that allow us to work with dangerous chemicals, go to the moon, and even get shot at. 

DuPont's family of KEVLAR® brand fibre products provide a combination of toughness, extra-high tenacity and modulus, and exceptional thermal stability.  Apart from the industrial uses of this fabric, it is also used for cut, heat and bullet resistant apparel. On a weight-for-weight basis, KEVLAR® is reportedly five times stronger than steel; has excellent resistance to abrasion and heat; only starts to carbonise at around 475°C and will not melt or drip. 

Fighting fires is dangerous work, but fortunately clothing can provide some respite in potentially life threatening environments. Here flame-retardants play an important role in the choice of fabrics used. And our chemical companies have been living up to the challenge of providing the necessary                   products to ensure safety. Ciba introduced the PYROVATEX® durable flame retardant product for cellulosic fibres in the 1960's. Since then they have provided continuous improvements to reflect changes in market requirements as well as environmental issues. Ciba also provides a range of semi- or non-durable flame-retardants including PYROVATIM® as well as 

FLOVAN®. PYROVATIM® exhibits semi-durable effects on cellulose, wool, polyester, polypropylene, polyamide as well as acrylics and their blends. FLOVAN® provides flame protection on the same range of fibres. 

Sybron Chemicals (now owned by the Bayer Group) also provides a range of flame-retardants to the textile industry. Their Flamegard Penta is suitable for a range of fabrics, while the Flamegard Pol is a wash durable flame-retardant mainly for the treatment of polyester fabrics. 

As research and development continues in this dynamic field of protective gear, it stands to reason that we will see further advancements in our textiles' ability to withstand extreme temperatures; stand up to corrosive chemicals and protect us against the increasingly dangerous world "out there". 

In addition, as legislation is created to ensure the safety of workers and even our children, we can be sure that higher and higher standards will be set for clothing required to protect. This is a niche where poor quality cannot be tolerated and where every measure needs to be taken to ensure that                  manufacturing procedures as well as final products meet the required standards because sometimes, quite literally, lives could depend on it! 
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