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Vinyl pipe: safe water delivered safely

More than one-third of all vinyl produced is made into pipes, including
pipes for municipal water delivery and wastewater removal, culverts and
industrial piping systems. Vinyl pipes can have a long useful lifetime of up
to 100 years or more, and like most vinyl construction products, require
virtually no maintenance.

More important, vinyl pipes help to keep disinfected drinking water safe.
They are much more resistant to the formation of microbial and bacterial
growth that occurs along the interior walls of water distribution pipes. This
activity, known as biofouling or biofilm build-up, can pose a threat to public
health and is present in almost every water distribution system. Biofilm
build-up occurs to a much greater degree in metal or concrete pipes.

In addition, vinyl pipes help to preserve a precious resource, water. Cast iron
and ductile iron pipes are the most susceptible to corrosion and breakage.
Weak spots caused by rusting can form in these materials and in some cases
penetrate the pipe wall and cause leaks, resulting in water loss, pipe
breakage and, potentially, water contamination. A single pipe leaking just
2.2 litres of water per minute equals more than 110,000 litres of lost water
each year.

Vinyl medical products

Vinyl has been the material of choice in the health care industry for over
40 years — over 25 percent of all medical plastics and over 70 percent of all
disposable medical applications are made of vinyl. This includes the bags
containing life-giving blood, and the tubing and valves that transport it.
Intravenous containers, tubing, dialysis equipment, examination gloves,
inflatable splints, inhalation masks and thermal blankets are also vinyl
products.

Vinyl is the material of choice for these applications because it offers a
unique combination of properties — it is easily sterilized, flexible without
kinking, durable, transparent (so volumes and flows of liquid can be
monitored) and dependable.
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occurring chemical
elements. It also plays an
important and significant

role in the manufacture of L
thousands of products we depend af’
on every day. Industrial

production of chlorine involves

passing an electric current through

a solution containing salt and

water. (For more details on chlorine’s production process, please
see the insert Chlor-Alkali Manufacturing Processes.)

This simple process transforms the salt, creating almost an equal
amount of chlorine gas and sodium hydroxide or caustic soda.
Caustic soda is widely used by many

1999 Global Demand for industries, such as the food, pulp and
Chlorine/Caustic Soda

paper, aluminium, and textiles. (For
more details on caustic soda, please
see the insert Chlorine’s Important
Co-Product: Caustic Soda.)

Chlorine is used as a disinfectant. And,
according to the World Health
Organization (WHO), chlorine’s use in
water treatment has been one of the
most significant advances in public

Caustic Soda 52% : :
S 45 millon metrc onnes heaIFh protection. Chlorme pIays.a key
(101 billion pounds) role in controlling bacteria and viruses
@ chlorine 48%  in water that can cause human illness,
42 million metric tonnes . |
(92 billion pounds) as evidenced by the virtual absence of

waterborne diseases such as typhoid
and cholera in developed countries.

Untreated or inadequately treated drinking water supplies remain
the greatest threat to public health in developing countries. Over
one-fifth of the world’s population does not have access to clean
water, and more than one-third lack
adequate sanitation. In these countries,
diseases such as cholera, typhoid and
chronic dysentery are endemic and,
according to WHO, kill thousands of
people each day. Chlorination continues
to offer the most effective and
affordable option for providing safe

! drinking water for the world’s
population.

In addition, chlorine (in its more
recognized form — bleach), as one of the
most effective and economical germ
killers, provides significant benefits.
Since it was first used in the maternity wards of a Vienna hospital
more than 150 years ago, chlorine has been a powerful weapon
against life-threatening infections caused by viruses and bacteria.
One such bacterial infection is
Legionnaires’ disease, which can be
transmitted through air conditioning
systems. Chlorine is used to disinfect
these systems and rid them of the
bacteria. It is widely used in hospitals
to prevent contamination of patients’
burns and wounds, and to disinfect
medical equipment such as kidney
dialysis machines.

Chlorine also plays a vital role in
reducing foodborne disease from the
‘farm to the fork’. The Expert
Committee on Food Safety, convened
by the World Health Organization and the United Nations Food
and Agriculture Organization, states, “... illness due to
contaminated food is perhaps the most widespread health
problem in the contemporary world and an important cause of
reduced economic productivity.” Chlorine water solutions of varied
strength are routinely used to disinfect crop storage and livestock
facilities. In many countries, food processing and preparation

contact surfaces.

ur Global patterns of food distribution

and changing consumer demo-

&
graphics are new challenges in the
I VES effort to control foodborne illness

and reinforce the important role of
chlorine in food safety.

The chlorine tree

But chlorine’s unique properties mean it can be used in numerous
and varied ways. Its reactive nature allows it to bond with other
chemical elements to form substances that make up, or lead to,
products we use every day. It is called the single material on which
production of other chemicals most depends. It is involved in over
50 percent of all commercial chemistry, and its myriad uses are
displayed on the “chlorine tree”. (Please see inside.)

Yet, while chlorine is needed along the way to make chemical
processes happen, many of the resultant products don’t contain
chlorine, such as polyurethanes, polycarbonates and epoxy resins.
Because these types of compounds are versatile, lightweight, easily
adaptable, strong, durable and save

energy, they are used to make a broad Chlorine Chemistry’s

range of products from electronics to End Uses
packaging and automotive to construction.

Polyurethanes, for example, are often used
for seats, dashboards, sound insulation,
door panels, and foam mattresses. In fact,
about 80 percent of the population in
Latin America sleep on inexpensive,
flexible polyurethane foam. If not for this

affordable alternative, a vast majority of @ vinyl 349%
the population would continue sleeping @ Oorganics 21%
on uncomfortable cotton, hay or horsehair @ Chlorinated
mattresses. solvents
.. Pulp & paper

Perhaps one of the most critical uses of ® Watir bap
chlorine chemistry involves our health. -

@ Other 27%

Today, about 85 percent of all
pharmaceuticals contain or are
manufactured using chlorine chemistry, epichlorohydrin,
including medicines that treat heart polycarbonate
disease, cancer, AIDS and malaria. Chlorine

is also essential in helping to produce a wide range of medical
equipment, from X-ray and mammography films to medical tubing
and blood bags.

Vinyl, a major product

One of the major products of chlorine chemistry is polyvinyl
chloride, known as PVC or vinyl. Invented in the United States in
the early 1920s, it was first used for
insulated wire, raincoats and shower
curtains. As vinyl’s versatility and
flame-resistant properties became
more widely known, dozens of new,
innovative uses were developed and
manufacturing plants established.
Today, vinyl is the second largest
selling plastic in the world.

Vinyl products — such as wire and
cable, siding, windows and doors —
are a staple of the construction
‘.3 industry because they are easy to
maintain, long lasting, attractive
and economical. In fact, vinyl is the material of choice for
European window frames because of low maintenance. In North
America, vinyl is the material of choice for siding, decking, railings
and house trim because it neither rots nor requires painting. Vinyl
piping transports water to thousands of homes and industries
because it is resistant to corrosion, microbial growth and leakage.
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(continued on back)

*such as propylene oxide,



Products of the Chlorine Tree

Chlorine is one of the most abundant naturally occurring chemical elements.

It also plays an important and significant role in the manufacture of thousands of products we depend on every day.

Audiotapes © © ABS Plastics — telephones Coatings for aluminum cans ‘ @ Adbhesive and bonding agent base @ Handbags, wallets
Bedding — pillows, mattress covers, sheets, Acrylic fibers — blankets, carpets, fabrics Household glue for metals, glass, and ceramics Aﬂt” syr;)t[;ettq t"/’{ . ;-nflatable boats and water floats
blankets, bed spreads, towels Boats Matrix for stained glass windows '2,‘,’9" j“;o:;f p:,,g{s B Il;lfg rt:fte}c recording tape
Boat hulls and automotive parts Housing for tools, machinery, business PC boards, composites ) Baby bibs, crib bumper pads, and Maftress covers e
Coats and jackets machines, radios, tape players, cameras ) EpOXy rESINS Surface coatings on household appliances baby strollers ’ Medical blood bags, IV bags and tubing
Draperies and curtains and household appliances . Crop protection chemicals Bicycle seats and handle bar grips Pipes
Fire hose jackets Luggage %;nsturlzmg‘corpounds . Permanent wave solutions Card tables and chairs Plumbing fittings
Jeans and tee shirts Nitrile rubber —. Glycerine armaceuticals and hair care products Cases for cosmetics, cameras, Raincoats, rainsuits and umbrellas
Packaging Shower stalls DRINKING WATER DISINFECTION Pharmaceuticals binoculars, etc. Roofing material )
Pants and shorts Water tr eatment WASTE AND SEWAGE TREATMENT Polymer ion exchange resin Coating for paper School and office supplies
Reinforcement for rubber hose _. Polymers Wet strength resins Synthetic caffeine Containers for [004 products, Seat coverings
Shirts Thick d additi cosmetics, toiletries and Shoes
IELGEES f ogalddaitives household chemicals Siding, gutters, and gutter leaf guards
s METHYL CHLOROACETATE
weaters : . _O HLOROACETIC ACID Vinyl stabilizer Electrical and decorative vinyl tapes Solar reflective film
Tableclqths s Epichlorohydrin @ A| | Y. CHLORIDE . CHLOROACETIC AC Additives for oil, Electrical insulation Swimming pool liner and covers
Tents and awnings detergents Exercise equipment pad coverings Textile coatings
Textile fabrics (often combined with wool and 1F, . Paper chemicals Fences, decks, trellises Wallpaper
other fibers such as knits, terry, denim, velour, Silvering mirrors ? ETHYLENE L . . Softeners Film and sheeting ) Watch straps, belts
chenille, seersucker and poplin) Stabilizer for perfume in soaps STANNOUS CHLORIDE .— o DICHLORIDE o LASTCCRI NITES Floor coverings, molding strips Window and door frames
Tire fabric and seat belts * gg;’;jzzg’;‘”“
Upholstery (sofas and chairs) Cro 8
h p protection i I . .
Videot A Crop protection chemicals
ideotapes Po!yester EXHY e dfaly ol At == CHLOROPHENOLS C ) —. VINYL CHLORIDE . POLY VINYLCHLORIDE (PVC/Vinyl) Fire retarding agents
AliEcZe * Gasoline additives
Acrylonitrile C s Ethylene oxide PHOSPHORUS TRICHLORIDE I Hydi:aulicfluids
Artificial turf @ ETHYLENE CHLOROHYDRIN C O PHOSPHORUS PENTACHLORIDE I Semiconductor manufacture
Automotive upholstery PHOSPHORUS OXYCHLORIDE
Bristles for toothbrushes, hairbrushes,
paintbrushes, carpets and rugs i TETRACHLOROPHTHALIC _o FERRIC CHLORIDE Etching and engravin
Cordage, towlines and rope Flame retardant for plastics @y ANHYDRIDE .— . e Pharmé:: ceutica%s g
Fishing boots, nets and line 1 Bandqges - H{gh grade lubrication oils Photography
Flotation vests for boating Crop protection chem;)cals O DICHLOROETHYL ETHER l;my  ether y J Printed circuitry
Furniture fabrics yes A . aints, varnishes and lacquers Water treatment
Gears AnGICUTRCY _ Erasers Liniments and pharmaceuticals @e=== TRICHLOROACETALDEHYDE .—
Guitar strings Oil additives i) METHYLENE CHLORIDE Adhesives
Jogging shoes and sneakers Pacemaker batteries i, i Aerosols
Parachutes Photographic chemicals SULFUR DICHLORIDE Dental cements and dentifrices @ Cosmetics . ' Paint removers
Pen tips Purifying sugar juices I Deodorant preparations Crop protection chemicals Photographic chemicals
Sails Rubber antioxidants SULFUR MONOCHLORIDE . ZINC CHLORIDE Soldering fluxes Dyes Plastic processing
Sleeping bags and camping equipment I THIONYL CHLORIDE Initiators for plastics Silicones
. Surgical sutures SULFURYL CHLORIDE Perfume base
Tarpaulins, canopies and awnings Detergents for automatic dishwashers BENZOYL CHLORIDE I ?glleﬂ:(f;'%ialiasﬁcs
Tennis racquet strings Household and commercial bleaches CHLOROTOLUENES Sunscreen 1
- Ten t; Sanitizers for swimming pools BENZOTRICHLORIDE 3
ire cor Scouring powder o_ Computer components
Wearing apparel — shirts, blouses, lingerie, 1 CHLORINATED ISOCYANURATES PARACHLOROBENZOTRIFLUORIDE Electronic parts
hosiery, jackets aw{ s;vim wear Pipe and sheets Coatings
pay screc _O DICHLOROPHENYL SULFONE ) Polysulfone Power tool housings Inks
Wire insulation Nylon .— Adiponitrile .— 1,4-DICHLOROBUTANE .— Rocket components
Time release pharmaceuticals
{_ ) ETHYL CHLORIDE s’ Ethylcellulose Water treatment
Bleaching pulp, paper and textiles SODIUM HYPOCHLORITE o_ ) '
Disinfectant for swimming pools Chlorosilanes s Semi-conductors
Household bleach B ilE for brushes ) METHYL CHLORIDE Methylcellulose ===C Thickening agent for foods and non-foods
Pharmaceuticals Fibers ALUMINIUM SIICoTeS .
Water uriﬁcation 1 Pu[p and paper % Cosmetics
p _ Latex coatings Water treatment 5 CHLORIDE Encapsulation of electronic parts
. Multiwall paper bags 1,1,1 TRICHLORETHANE Pharmaceuticals Medical devices used within the body
Packag{ngs for fqoq products (meats ‘and poul@ry) _O CHLOROFORM Intermediates Refrigerants . Pharmaceuticals
Pipe and fittings for hot corrosive materials Algaecide Polishes, waxes
o Seat covers o iiEne CARBON TETRACHLORIDE Bactericide Surgical membranes
ot odh residt n? 4 }-l;t Upholstery cMitride @) VINYLIDENE CHLORIDE ._ Deodorant o Various home use caulking and sealing compounds
orosion resistantipai Disinfectant for swimming pools O Water repellent coatings
Electrical comﬁpnent; _. CALCIUM HYPOCHLORITE Portable water purification B s
igmen
Semiconductors
Synthetic gemstones TITANIUM DIOXIDE . () CHLOROPRENE ss=e(C") Neoprene Carpet backing Automotive components and electrical @) Abrasive wheels
0il resistant auto components lc;g,IyI,Etalz 0‘;’,{ fsl dss Adhesives
‘ Liw | PERCHLOROETHYLENE et Giiigrs 5 T
_ Adhesives  Leather finishing | TRICHLOROETHYLENE O ] Household appliance housings Foam cushions/mattresses
Circuit boards Paper deinker Wire coating Wind b " b g .
Crop protection chemicals Pigments Haows CREDESEE s als, Paints and varnishes
Degreaser Refrigerants ) PHOSGENE (O Ppolycarbonate aircraft, buildings Sealants and caulking agents
] L Shoe uppers and heels
D,l()l;; ccl::r’:fr:; Spot f:rlrrggg ez a”‘:,p a,”;’ 2 “":’i "tg CHLORINE DIOXIDE O_ PROPYLENE v Spandf)f fibers (exceptional elasticity —
Brewing Dyes Textile manufacture %tefgg:; '::n; _. ) Propylenc oxide =====C) Polyurethane used in socks, belts and stretch bands)
Corn syrup Transformer fluid CHLOROHYDRIN
Gelatin =) Propylene glycols Antifreeze and coolants
Monosodium Glutamate == HYDROCHLORIC ACID . () HYDRAZINE ‘ ' Lubricants Brake fluids
Sugar refining FoOd Processing (@t —. Hydroxypropylacrylate ====@ Coatings Ap/,[et‘;( working fluids glearymg creams
Blowing agent astics oatings
I Desulfurization agent for petroleum @ Buoya,,(yla ge,,f for =) Polypropylene glycols 4 Rubber Cosmetics
sili ‘EI“":;"’IC S;IICOHG t ] ) undersea sc‘lglvage Crop protection chemicals
Photofl ﬁ”‘hyf ilicone resins and elastomers Production of alkyl chlorides Fuel cells _. Propylene glycol ethers Brake fluids Flavoring extracts
o grf)stechz icz 0il well acidifying Pharmaceuticals . Cleaners Food additives
; ‘ . ‘ Photographic developers =@ Isopropanolamines Adhesives Coatings Lotions/creams
Refractories - Production of metallic chlorides Plating metals on glass Coatings Intermediates Natural gas treatment
Batteries o Polymerization catalyst Corrosi%) n inhibitors Mining chemicals Paint
Pharmaceuticals Pickling in steel manufacture Rocket p;opel_;’ant Cosmetics/personal care Paint Pharmaceuticals
Plastics stabilizer Latex coagulating agent (im ;. Spandex fivers Crop protection chemicals Sglvents Plasticizers
parts elasticity to garments -y §
Rocket propellants " i L A AR lg Neutralizing agents Plastics
‘ i Rubber accelerator Production of hydrochlorides P ", Plastics Soft drink syrups
Source: Charles River Associates N Surfactants Solvents
Sanitation Urethanes
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