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‘New melamme resins—less polluticn

A. O. Bohlef

Manager. .Surface Coatmg[ Hesms Lahoratanes.

AR S
. e el e e -

‘A graphical representation of the intreasing number of
people in the world shroughout time would show 21, 5EPANST:
“tml curve. By no means the- least cause for such populatios
* increase is on account of industrial science and technology.
Without developments in technology and science there would
be no industrial development, and without this the _increase
—-in, living. standards ‘would -be extrcmtly slow, w‘he 3
- from the material OF healtl aspects. | - ;.
1t follows, therefore,

that as the world populanon
increases so too will industrial pollution. Now that Man has
experienced pollution in such high degrees, he has come to
realise that some pos:twe action must be J:aken, and thh
‘urgency!

Whose duty is xt to solve x‘hxs pollunon pwblcm? I't must,
of course; be that of Industry. Each industry must solve its

"*1f ong looks"at” industiial. pollution, and in pa_rﬁeula,r at
~ pollution 'in ‘the paint and lacquer industry, one can safely
say that there is considerable room for improvement. A
marked improvement in reducing ‘pollution’ from surface
coatings ¢an be made by decreasing the amounts of solvents
used, I addition, solvents with a- lesser tenden‘cy to pollute
can be used.

v Certainly, it would be um:casonable to say that as from‘

tomorrmv»-— “No solvents”. One can hardly do that. How-
ever, the nme is fast appmadhmgr when Industry musc act

onship Between better products and favour—
able prices which all our Industry should . endeavour to
ac[meve_

of |apphcatxon, rapid during - characm;smcs together with guod
appearance and durability, th amfing resins are a good initial
chgice. Both urea and’ melamine 1& ins can, 1 combination
with many other film forming matmals, provide both sxmple

: apphcat:on and favourable curing characteristics. They can
be cured at any temperature between room temperature and
about 400°C.

The binders which are used in combination with amino
résins can. be chosen from a wide vanety of substances such
as alkyds, polyesters, : -rylic resins, epoxy zesins, nmitro-.

- cellulose, acetobutyrate, polyvinyl ‘butyral. Amino resins
Ppossess functional groups which react safisfactorily and have
better . cormnparability than a number of other cross-linking
resins. Furthermore, amino resins can be produced from raw
materials, which are inexpensive, usmg relatively snmple pro-
duotnon processes which are short in duration and give high
vields.

This has lead us t0 the urea a:nd .melamine resins being
widely - employed” in mdustry T automotive apphcanons,
wggp}xanccs,, metal and wooden fum:tune (bath office
and domesticy as well as board finishes aad acguers far
flodts, doors, ete. N s T —

: xewc'd,.'

own pol]unon problems and must do xt at a rafte commen-
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Haw are amino resins formulated 10 be less pollunng L

oacad i ping - them asefulness? w
Ao resins- a5’ ofie knows them today are produced by
the reaction of Wldehyde and an
slcghol. They approximate to one of the following structural )
formiulae shown at the top-of the facing page. R
‘As one tai sée, thesé’ reSins Gontain methylene, mcthylol :
“ gthér, butyl ether and .methylol bridges.

It is almost certain that at -elevated remperatures the
methylol ether groups split in such a way thar they can react,
with . substances containing -OH groups. With the addidon - - -
of acid, on the other hand, sphnmg of the butyl ether groupsi
occur, agdin capable of reacring with substances containing
~OH groups. In the latter case butanol is sphtt off.

Smce t‘he produonon of ethenﬁcd ammo resms takes p]ace

*The quesuon arlses, how can 'such cross-lmkmg amino
resins be produced. at higher solids and/or with less objec-
tionable solvents and still maintain their ‘sphere of appli-
cations?

If one can wisualise a resin with all the solvent removed
yet having a viscosity :similar to that used in industry today,
.the resin must be of low molecular weight, If it is not pos- -~ *
sible to compietely remove the sdlvent one should endeavour
t0 use solvents which are less objectonable. It is in this
direction - that the Indusrry appears to be procecdmg Ler us

methanol,. cly:
‘hexa_mcd' oxymct’hyl melamxne or, more correctly, polmeth—
oxymethyT

prﬁﬁh“fﬁe

addmon lof an aczd is needed to cause s'phttmg and reaction.

It shonld be mentmned that the near monomeric strucrure
of the fproducrs will influence the speed of cure such that it
will redct more slowly than that of a conventional amino
resin. "This, however, in many instances, can be compensated
by usmg hxgher stoving temperatures,

One has now arrived at a prcduct which jis not only more
amptablc from the pollution point of view, but alse shows
excepr:omal cmhpa‘ta‘bﬂtty with a number of -OH containing
binders: which - are either dissolved in water or an organic
solvent In addmon, the product aiso shows, in comparison
‘with other amilio resins, excellent adhesion ro untreated metal
-sutfaces ‘When the product also has exeellent fexibility
toger er with a hxgh surface ‘hardness, then it is clear that a
rem,arkably useful resin has been -produced

The product ‘has .certain lumtatxons in that an acid catalyst

ut Be' emiployed or altemamvely it must be used with other-
ﬁlm formers having a cerrain degree of acidity as well as

i
havmg‘ Jto use rela:tweiy high curing temperatures to obtain

Research into methods for alleviating these limirations has

: rcsﬁlted‘m an alternative to a fully 100 per cent PrmiTBAiAANRATA
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accz.pnng a somewhat lowet sohds coment th!h a ﬂcxxbxltty
and adhesion more comparable with conventional melamine

. resins. It has beeri possible to produce methylated melamine.

resins having up to 80_per cent solids comtemt which cure
rapldly under ordinary .conditions without the addition of
acid. Furthermore these resins are com'yatxble with binders
soluble in water and/or organic solvents.

Superior products at higher prices are not ysually the most

desirable answer., When it can be demonstrated that methy-
lated melamine resins, given the right conditions, may be

produced at similar prices (calculated on solids content) 10
conventional melamine resins, then it c¢an be fully appreci-
ated that research into ‘reducing the pollution problem has °
alsoyielded other very positive results. These will lead to
strengthemng the market position of amino resins by produc-
ing less expensive and more versatile cross-linking agents
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Polyester film ajds European
nuclear research

A major piece of experimental appar-
atus, designed at a Government research

laboratory and manufacture¢ by British
. companies,

has been installed at the,
laboratories - of «the European ‘Or-‘g_ani’sa-
tion for Nuclear Research (CERN) in
Geneva.

The “Muon” experiment, “mou; ed 0
the CERN: infersecting . stordge f

" demtands. a three-dimensional observar .

fion system'so that the co-ordinates of
the sparks can be determined, For this
purpose, 100 mirrors for smxﬂt'aneous
3 g are required. . :

inium could not be used for the largest

. mirrors. ‘because, at the time, alumidium

evaporation plants could, .not accom-
modate gldss of the requxred size,

A solution was found in the use of

a sclected grade of “Melinex”, ICI’s

polyester filin, , vacuum-metailised ' with
alyminiuim, which was rhade into
“Mirrorlite” mirrors of the required
sizes by Pearson Mirrorlite Ltd. of .
Sheﬁield

The mirrors were checked for accuz-
acy by -employing telescopic sighting
techniques over the working length of
the light ppaths. It was found that dis-

. torfion was very low—less than ¥ mm.

(0.02 in)) over 17 metres (56 feet) and
‘well within the maximum error specified
for the experiment.

An important advanitage of t¢he use of

' Glass' vacuum-metallmed wﬂth aium—

“Melinex” is its dimensional stability,
and it was found that when the mirrors
were subjected to temperature variations
their planar accuracy was considerably
highe_r than that of equivalent glass
miirrors. Because the. “Mirrorlite” mirt-
TOrs -are very light in- wexght by obm-
parison with conventional mirrors, the

framework re-q'uxrcd to support them

riment is rglanvdy mmpl_e,

'rcducﬁon in’ cost was

Corrosion protectlon of light
section steel in buildings

A dogxi .
B.rmshf“& it
architect ‘convenient ly to select a suxt—
able anti-corresion protective treatment
for the 'light section stee] elements in a
buddmg or structure in terms of the
environmental factors prevailing ared the
desired life of the ymtecr.we system, This
approach to corrosion protection con-
forms with the modern philosophy of
consrdermg at the design stage ithe cost
of corrosion prevention over the whale
life of a4 structure.

The: document which uses this new
and, as iyet, unproven concept, is a Draft
for Development, DD 24: 1973 Methods
af protection ugamst corrosion on lzght
section steel used in building. If it is
successful it will become a British Stan-
dard when sufficient knowledge and ex-
perience have been accumulated in it
use. DD 24 covers cladding and com-

ponents made from light formed section

- ~ify Brifish Standards.
© . This Draft for Development is a re-

of .up to an arbitrary thickness of 5 mm.

It does not cover weathering steels or
“stainless steels to BS 1449: Parr 4, nor
hot  finished -scc,n'ons, although the
recommendations may in the latter case,
be appropnate where appearancé.is im-
portant.

Protective systems recommended in
this documient include paints, plastic
-coatings;. metallic -coatings -and: “vitrequs': "0
‘enaimel and: miany of them are specified | ¢

placement for a previous BSI publi-
PP 420, which was similar in
~subject- matter, but mauch Jess’ compre~
henswe Price, including postage, £1.90
(plus 20p for orders under £2.00). From
BST Sales Branch, 101 Pentormlle Road,
London N1 9ND T

Sim-Chem at ACHEMA Exhibition

Sim-Chem, a division of Simon-
Carves Ltd., Stockport, England, will be
exhibiting in Hall 5, stand A26 at the
Achema exhibjtion in Frankfurt, June
2027, 1973,

They will be offering a complete
world-wide chemical engineering and
construction service for turnkey con-
‘tracts of any size, including refinery and
metallurgical process plants.

.Visitors to the stand will be able to see
a scale model of a multi-million-pound
caprolactam plant built for Nypro (UK)
Ltd, at thborough, Yorkshire, England.
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