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Ad-hoc Bxpert Group Meeting in Plastics TechnolcRy(Plastics Week)
27-31 August 1979, Kexico City

PROBLEXS & PROSPECTS OF INCREASING UTILISATION OF PLASTICS FOR
THE PRUVISION AND UPGRADATION OF HUMAN SETTLEM:NTS

by O.P.RATRAX  UNIO Consultant

Introduct’ony 4

-~

The subject of human settlementsconcerns the entire world
anl more so0 the developing countriea with growing population, According
to World Bank Report for 1979, by the dnd of the century, about one billion
more people will live in the cities, and touns cf developing world, while
the labout force in these countries will have increased bty some 550 million-
more than twice the increase of the pervious quartsr century i950-75.
The Report further estimates that by the year 2000, some 40 cities in
the developing countries will have more than five million inhabitants,
compared with 12 such cities in the industrial wsxkdx countries, About
18 of these cities are expacted to have more than 10 million inhabitants
each, while Mexico City may reach & jopulation of 30 million. The task
of provision and upgzadation of human settlements would thus be enoxmous
and gigantic,
24 Vhile £m at administrative and planning levels, a lot has been
contemplated in various countries, the commitments of the manufacturing
industries including that of plastics, offer rewarding opportunities
for the development and promotion of new and improved materials, designs
and techniques, In other words, the mater’als of construction have a
major role in promoting the provision of . .man settlements at various

levels,

Priority for Petrochenicals:

3. According to worldwide study carried out by UNIDO, the Latin
American ® capacity for basic petrochemicals is expected to leap from
2,866,000 metric tons/year in 1977 to 9,550,000 metric tons/year by
1985. Petrochemicals offer good opportubhities fo:: industrialisation in
the "hird world because af those countries have moat of the world's
hydrocarbons tut 1ittle (at most 10 percent) of Ats petrochemical capacity.
The study further indicated that 35 % of world's petrochemical production
could . be locatedin in developing countries by 2000. By 1985,e.g developing

.oountries are expected to increase their siare of world therroplastics

production to 20 o5 (compared tv 6 4 in 1977). -2

X Assistant Director(Plastics), liational Bufldings Organiaation,liinistry
of Works & }ousing,Govt., of India, liraunm Bhawan, 12/ D:LHMI 110011
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4. What does the future hold for the materials including plastics ?
Most of the rev paterials that we extract from the earth to process
in our factories deplete the non-renevable resources of the earth's
orust, Estimates of the likely lifetime availability (in years) of

- various traditional materials on the basis of lmowun deposits, and

known rates of consumption often sound very threavening., According to
wellknown study prepared by the Club of Rome , thers is enough iron, for
example to last another 240 years at a constant rate of consumption,
but only for another 93 years if the consumption continuously increases,
In the case of aluminium, the corresponding estimaies are 100 and 3
years and for copper 36 and 21 years,

5 On the other hand, in case of plastics materials, the phenomenon

of exponentional growth is actually taking place, Ir West Gemany in
1950, the per capita consumption of plastics was 3 Kg, in 1960 it was

17 kg, and in 1970, the figure had risen to 42 kg. 1In the u‘xé, the
consunption of plastics had gone up in 1977 by over 20 ¥ as against 19763
vhereas during the year 1978, the consumpiion increased by 4.5 %.

In the US, the consumption of plastics in buildirp and construction alone
rose from 1,89 million tonnes in 1975 to 2,37 million tonnes, in 1976.
6. During the period 1950-75¢ the rate of development of plastics
production and consumption has been the highest in any industry as

& vhole. This was due, among others, to the low costs of its main
feedstocks—crude oil and natural gas, The effective consumption of oil
for petrochemical feadstock is about 67 % of the total world consuntion
( world crude oil production which was 500 million tonnes in 1950,

rose to 2000 million tonnes in 1970, and is estimated to reach & level
of 4000 million tonnes). Even if 1i;assumed that new sources of ofl -

and gas w.ll become available to markird, the need to pay attention

to the conservation of these valuable and finite world resources is
still very great and thkm o0il and gas used for chemical industry are

puch more valuable than for power generation, In view of these factors
it is possible that in at least the industirially develojped countries,
the technical attributes of plastics materials will have an increasing
importance in deternining their preferential use , as opposed to
naturally based materials, and consequently the rate of continuing
replacenent ¥ of one by the other. In developing countries, there is
every prospect that the process of replacement 0. =atural producis by
plastics, will move at much faster rate.

0003




|
|
}

O P RATRA
-3-

Preferential and Selective adoption of plasticss

7. The traditional materials of comstruction such as clay, sand,
1ime,bricks, cement, steel, aluminium, non-ferrous catals, timbex, stone
and other related manufactured products, iocally and regiemally
available, would continue to be the primary materials for provision
and upgradation of human settlements. The currert concept of advanced
beilding technology , however, emphasises the need to achieve the
desired performance under conditions of use, by promoting upgradation
of traditional materials, with the miapkium preferemtial and selectivs
adoption of new and improved materials and techniques based on plastics.
During the past 25 years, major research and development efforts have
been directed towards plastics in the search for economical and technically
suitabrd materials in industrially advanced countries, Much has been
studied, experimented and perfected in this directionm,

8. That over 25 % of world production of plastics ( 45 million tonnes)
goes into various building and related applications , and over 100-150 kg
of different plastics go in for an average house tuilt today in

advanced countries should not surprise us,

9., The xaxwix selective and Judicious development and promotion of the
use of plastics for human settlements have been found io be practical
and economical in the light of user requirements and habits of the
construction industry in developing countries, -In othar words, the
development of need-based applications in plastics can have a vieible
impact towarsd provisicn of human settlements., Under these circumstances
the following applications of plastics are considered appropriate for
developnent and adoption. Already, applications like wood-based panel
producta{ using UF-, PF-resin adhesivs), a rahge of electrical fittings.
end fixtures, electrical wiring and cables, wall-finishes/floor-finiehes
based on PVC, and related themoplastics/thermosets, bave established
themselves in the construction incustry.

1) Piping systems 4n rigid PVC, and high-density polyethykene,
for cold water services, aoil/vaste and rainwvater,underground
drainage systems, electrical conduits etcj

11) Overhead water storese tanks in polyethylene (low-, and high-
density}- rotational moulded upto 5600-gal.capacity, using
cross-linked PE, having wall thickness of 2~in,) and glnss-
fibre reinforced polyester resin- in sectional designs,
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111) Flushing cistems in high-impact polystyrene, polypropylene

’ and ABS}

iv) Sanitary fittings and fiztures § such as taps, sink snd basin-
vastes, waste-traps,gratings, float ball and valves, syphons
for flushing cisterns, mouldedd in polyethyleme, polypropylene,
ABS and acetal resin, .

v) Building harxdware such as door-handles. latches. windw-
stays. hinges etc; in PP, UF, Nylon, ABS and acetal resing

vi) Door—, and window frames and shutters, in wood-flour PVC reain-
composite, structural polystyrene and PVC foars; and wood~
plastics;

vii) Partitions Panels in rigid PVC profiles;

viii) Cladding Panels suitably deaigned in compoaites msmxikiwg
consisting of industrial wastes fly-ash (PFA), stone-dust, with
Polyester resin; polypropylene fibre-reinforced concreies
sandwicy panels using expanded polystyrene or poiyurethane foanm
as core paterials;

ix) Roofing shests , using recycled plastics wastes in associaiion
vith paper; jute-hessian cloth rainforced polyester resin -
composite,

10, Based on the atove plastizs cowronents/composites could be the

neareat approach for designing building systems for provision of

human settlements, both in respect 6f economy aud upgradation of the
existing systems, Traditional building materialsy could be _the basic
materials of construction for such systems, may that be for the residential,
commercial, or institutional buildings, and related services, and these

to be supplemented by different plasticas proaucts, ;

11, yay back in the late fiftees, snd early sixtees, theres had been a
oraze for 'All-Plastics houses' being campaigned and promoted by major
plastics camufacturing companies. Also many a time the ranufacturers
bad been working ia {solation of the users of the products in the
construction industry, Exiibition structures using plastics in various
forms continued to help develop a number of useful applications, so has
been the case with Olympic stadia in various countries which helped
promote the increased use of plastics in their &esaign and construction,
Though as structures in all-plzstics, not much conmercial svccess couid
Ye achier2d due to obvious reasons of «conomy, and environmental, and
social acccptance by the wovld-be inhabiiunts, these developmental
efforta did help in promoting the ciuse of tuilding.with plastics, ==3~
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and communicaie ibne message throughout the world.

-

Commnicativns Gap s

12, Bridging the commmications gap between the plastics manufacturers
and the users-specifieiers of the macerials/products in the construction
iniustry- the engineers, architects, tuilders, and plumters-at various
levels, has been £ a continuous process. Atteupts made by the plastics
industry individually and in association with professional institutes st
sod Tesnnical colleges for engineers and architects, tlLrouch lectures-
demsontrations have helped prozotes utilization of plastics in tuilding
applications, Plastics have already identified themselves as xuyp
oomplimentary materials of construction alongwith wellknown materials
like cement, steel, bricks and tinber, wvhose cost of production as well
as avallability and desired performance have at times beem guestionable,

13. Performance Vs Standardisations Standardisation of building
components based on plastics is essential, more so their performance under
conditions of use, This further iemands material-performance, and
functional requirements/perforuznce of the design of the finished product.
Since plastics malerials are in variety, both in properties and perfor-ance
in wse, it becomes necessary . 4:virs and evaluate their usefulness

for the building component den;wm ~fore it is actually manufactured and
put in the market for consumpriorn. ~:re copy ef the tradittonal design

of a particular building produc: has not helped the plastics industry,
unless the design is evaluated based on the material properties of

the particular plastics material, In the early days of development and
manufacture of plastics bullding products, the manufactur::did face
failures, but subsequently learnd$ from their experience, and have béen
able to perfect the products and technigues, For plastics building
cozpdnents, what 15}:{"3_53&25 the 'performance standards' a.nd’ﬂﬁe mninimum
standards as are norcally advocated for other tradf{tional componsnts,

Recent experience has chown that performance-in-use concept must be
applied while pro:.oting the increased use of plastics in duilding
applications, ( Exiples of varfous products to be demomstrated)

A}

Prosoectss

14. The fact that petrochenicals-based plastics industry has been
established in several countries of the worid, and continuously being
expanded and irproved in pxaixct raterial and product design, it is but
obvious to conclude that the use of plastics in building applications.,

..... 6
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will grow, wvith the efforts being directed doth Yty the plastics iniustry
as well as Muilding research and dewvelopment institutions, in their swaxzch
for new and improved materials ofa cmsiruction, With the recent ofl
crisis, snd the ceapaign of enwrgy comssrvation, the price-structure

of plastics materials has been diaturbed, Plastios materials vhich vere
henceférth called ‘cheap substitutes{ for traditional materials, will xo
longer be specified as such, tut would be considered on preferential ard
selective basis on their own merits, Moreo.er the cost of production

of traditional building materials has been steadily increasing, and in
overall performancs techmically, and even economi :ally, plastics materials
have an edge over traditional materials, includ‘ng in bBulk-applications,
apd als0 in specialised applications., The fut re growth of building
appplications in plastics for provisir . and apgradation of human settlememts
will cetainly derand upon critical dalance of price-structure, as also
thhir use in composite with traditional materials/industrial and agricul-
tural wastes, including use of recycled plastics wastes, and their
conversion into useful btuilding products, Already attecpts made in those
directionshave broughkt forth commendable results in several countrics,

but these need to be exchanged on *iransfer of technology' concept,

15, It has been established beyond doudt that the emerzy consumptiom in
the manufacture of traditional materials like cement, ateel, aluninium
ia much higher as compared to those required for plaatics products. For
instance, T0E (Tomme of 01 Equi.valcnt) per Km of } polypropylene

pipe 48 only 25 X of the T0E of i steel pipe, On top of this, there
1s generally a saving in the energy wcosts of transport and installat’ a
of plastics products,

16. With the ¢ 'nt concept for energy coiservation, increase in oil

price, increase in cost of production of traditional materials, and even
constant shortages as against the demand, also the increase in cost of
plasfics materials and their conversion into products for almost

every conceivabld human activity, it would be desirable fur various

countries to keep uptodate an inventary of various materials including
plastics elongside, and supplerment their respcciive applications keeping

in view the local and regional raquirements. In other words the trend

in the next two decades may cal) for some sort of ! materials mangagement'
principles and firkwe their applications to shortages, and price-:ise,

vhich have become part of our daily 1lifo, It may not only be the

survival of the fittest, but 'survival alongside the fittest' in respect

of materi{als availabjlity and use in varioue aspects of huran life, including
for provision wnd upgradation of human settlecents, which mankind is to fuoco,







