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A’ msJien decorative paint, as purchased Irom the local DIY
"wppliqr or supermarket it mads from three major componentis:

.Solvnnl
Binder
Pigment

The solvent is a volatile liquid the purpose ol which is to reduce the
viscosity ol the liquid paint sulticiently to assist application by
brush or rotler.

The binder is :'polymuic resin, a plastic type material which
sBrves to form a thin cohsrent [iim when the solvent svsporstes.

The pigment is 8 linely powdered opaque material which {3 in-
soluble in the salvant snd whosa functions include colouring the
paint and improving its hiding power. Strictiy speaking pigments
have a refractive index greater than aboutl 1-7. Powdered materials
with jower relractive indices, when incorporated Iinto paints, are
known as extenders.

In addition to these three major components almast all paints
contain small amounts of additionat materials (known as additives)
which perform certain specific functions not fulfilled by the major
ingredients. One of the most important additives in decorative
paints are the driers. These are metal compaunds without which the
drying time of 8 conventional white spirit based decorative painl
would be measured in days rather than in hours. .

Formulations of Paint

Two main types of decorstive paints are available today; those
based on the solvent white spirit and those baied on water. in »
white spirit based psint the binder it dissolved in the solvent. When
the psint is applied, the white spirit evaporates 10 leave » sticky
dispersion of pigment in binder which, over a period of seversl
hours, reacis with oxygen in the atmosphere to form a dry lilm.
1t is this resction with oxygen which is speeded up by the metal
driers.

The water-borne paints differ in that the binder is not dissolved
in the water but is dispersed in the form of an emulsion. When
these “‘emulsion peints’ are spplied, the water evaporates and the
smatl particles of binder coaleice to form s coherent dry Ffilm,
There is no reaction with atmospheric oxygen and hence no need
for the presence ol drisrs.

Any lead in a dccorative paint will originate primarity trom the
pigments and additivés and those concerned with the toxic hazerd
of lead must take into account the fact that paint formulations
have changed markedly over the years, In older buildings it is quite
possible that the original paint was never completaly removed but
was simply overcoaled,

Pre 1930 paint films are lisble to contain substantial amounts of
white lead, a basic carbonate of lead siproximating to

2PLCO3 - Pb (OH)p
Basic sulphnate white lead:
Pb0 - x PbSO 4 (x is between 2 snd 5)
was also used but in much smaller amounts
Coloured lead pigments included

Chrome yeliow  {(PbCrOgq — PbSO4}

Red lead {Pb304 + PO)

Chrome green {Chrome yellow + iron blue)
Brunswick green  {Chirome yellow + iron blue + barytes).

These pigments were used with & linseed oif binder thinned with
turpentine for application to wooq or metal. Water-based coatings
intended for use on intevior walls and ceilings were also manu-
factured. The simplest of these was whitewash, a disparsion of lime
in waler to which a little tallow might be added as a binder.
Alternatively whiting was dispersed in mn squeous solution of glue
or casein to form distempers, Lead is unlikely to be faund in white
ceiling coatings of this period but wili probably be present in
coloured wall paints.

It thould be remembered that lead is not the only toxic element
likely 10 ba found in paints; arsenic based pigments were also used
in paints made before the turn of the century.

Between the wars the higher cost of lead-based pigments tended to
limit their use 10 high quality paints, in (act it was 8 matter of pride
10 docorators 1o advertise that they used “only genuine white lead
paints’’, Many people remembar the long-lasting properties of psints
in the "twenties and “thirties and tend to associate them entirely with
the use of lead pigments, In truth they should also take into account
{actors such as the much higher quality of timber then available and
8150 the higher standard of craltsmanship of carpenters and painters.

Old and Modern
When compared with modern paints, the pre-war white lead based
caatings has several disadvantages {(discounling cost and toxicity).

They only gave, at best, s semigloss {inich and one which, uniess
applied by a skilled cratisman, was very prone to show brushmarks,
The drying time was much longer snd the paints alsa tended to
derken duw 10 reaction of the pi with a pheric pol

Howsver, the asfocjstion, in people’s minds between lead paints and
quality still lingars: Until recently the.GLC specified the use of lead
primers and it is not uncommon 1or leases 10 contain a clause stating
1hat the pioperty should be repainted periodically using a lead
based paint.

During the Thirties low quality grades of titanium dioxide pipments
began 10 be used end their properties wers enhanced by ths use of
antimony oxide pigmenis, Good quality antimony oxide is virtually
insoluble. and therefore non-toxic, but h is possible that soms of
theie paints may contain detectable amounts of soluble sntimony
and possibly arsenic as an impurity,

The lead content of water-barne costings applied during this period
is unlikely 10 dilfer significanily fiom that of pre 1930 paints
although the higher cost of lead pigments and the incressing
availability of synthetic substitutes both tended 1o favour a lower
lead content for coloured wall paints.

After 1945 the availability ol high quality grades of the white
pigment titanium dioxide, coupled with the escalating price of iead,
tended 1o limit the use of lead pigments to wood and metal primers.
Synthatic resins in white spirit based airdrying formulgtions were
used, invarisbly in conjunction with lead driers, but the lead content
of these would not account for more than 1 per cent of the total
dry film,

Galvanised steel window frames, manufactured from the Fifties on-
wards, wore often conted with primers based on calcium plumbate
2 Ca0 - PO,

These high-lead primers can present 8 specisl hazard because they
1end 10 llake oll on ageing.

Untreated steel windowframies might well be coated with another
high lead primer based on red lead,

Luad Content Control

With increasing awareness of the hazards ol Jesd it was considered
that more stringent controls should be placed on the lead content
of paints availeble 1o the general public, Accordingly, in 1963, an
agreement was resched between ths Ministry of Health and the
Paintmakers Association of Great Britain by which the manu-
facturers undertook thst they would lsbel any paint co ning
more 1han one per cent of lead in Lthe dey film or containing any
known toxic compounds of other metsls. This labe) states:

Caution
Do not apply on toys, furniture or interior surfaces which
might be chewed by children,

In practice, the eflect of this voluntary sgresment is thai almost
all decorative paints are now formulated so 8¢ not 10 roquire the
cautionary labelling, The lead content of modecn decorstive paints
nOw 1ends 10 be less than 0.6 per cent ahd some ranges contain less
than 0.1 per cent,

According 10 the Lawther report it is estimated that lead paints now
make up less than three por cent ol 1otal sales in the UK, Mosi of
this it used in the construction and shipbuilding industries. As long
ago as 1972 the Paintmakers Associalion of Great Britsin issued a
recommendation 1o its members to discentinue the production or
svle of proprielary lead based primers for wood and, asccording to
the Lawther jeport (Para. 69), these are no longer bsing manu-
factured. This statement is erroneaus: the primers are not usually
sold by D1Y shops or supermarkets bul are obtainable from builders
merchants.

Regulations

Untii recently the only general legal restrictions on tead paints in
the UK were the Lead Paint Regulstions 1927, These required laad
paints to be labelled as such snd imposed retirictions on their usa
i.e_for interior spraying or diy rubbing down,

For the puspose of these regulations s lead paint was defined as
one in which the pigment yielded more than five per cent of
soluble lead compounds when extracted under specified conditions
with hydrochloric scid.

These regulations have recently been supersoded by tho Control
ol Lead 3l Work Reguistions 18980, and tha Hoalth and Safety
Commission have issued a Code of Practice which gives guidance
on the interpretstion of these regulations and also considers
protective measures, air and biological monitoring and analysis.

The lead content of paints used on children’s toys was resiricted by
the Toys (Safety) Regulations 1974 10 0.25 per cent {2500 ppm}
meoasured as (otal lead in the dry paint Lilm, As expected the
restrictions on lead in paints on pencils etc. are more stringent and
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e -Peneits nd Graphic Instruments {Saluty) Regulations 1974

that the warning label may not be iotally eflactive. The :cpiort

L Pnit ghe amount of fead to D026 per cent (250 ppm), H .

. this is defincd as the soluble lead content of the dry film, i.e. lead
which is exiractable under specified conditions using hydrochloric
acid.. '
Thus rurrent UK regulstions dafine the lead content of paints both
in tovms ol 1otal and of soluble lead and thre are argunients for and
agbinst both methods of definition, From the point ol view of tha
analyst, 1012l Jead is preforable since this value is unambiguous snd
can be determined precisely and reproducibly by dilferent
laboratories. However, medical suthorities will argue that the
amount of soluble iead is the really important parameter, T his poses
the problem ol how 1o deline soluble since the quantity of soluble
lead which can be extracted from a dried paint depends upon the
composition of the solvent, the size of the painl particles, the
temperature and duration of the extraction stage, the method of
dispersing the particies in yhe solvent and the way in which the
insoluble materisl is separated from the solution, Unless an
analytical method defines all thess paramcters it is very unlikely
that it will give good interlaborstory replication,

Lawthar Report

The Lswther report delines sources of kad peculiar 10 a local
savironmenl o¢ pecific jaoduct 8s “adventitious” and tegards
{ead paints as the most important single cause of lead poisoning in
childien, However, it must be emphasised that this is due to the
ingestion of old lead paintwork in 1he home. The low lead content
ol modern decorative paints means that it is virtually impossible for
a child to ingast sulficient dry paint 1a cause harm,

Children are particularly at risk because of their hobit of mouthing,
sucking or chewing non-<adible objecis. The ingestion of subsiances
not normally regarded as foodstulls is defined as '‘picy’’ and its
occurrence in children has been the subject of exiensive medical
resodrch Over the past few decsdes. Pica in children has been
carrelated with ethnic origin, iron deficiency, disturbed mother-
child relationships, & 1endency towsrds addiction and a low menital
age. However, all research of this ype is complicated by the need
{or » more precise definition ol pica. [t is a very rare child that has
never placed a 10y o other item in its mouth and almot sit childsen
gain relief from the pain and discomlort of 1eething by sucking or
biting on 8 convenient object. |f these ohjects are paintad i is
probable that the child will ingest some of the paint,

Same idea of the m-gnilud'c ol the risk can be gained by considering
the amount ol lead in 8 paint liim which is 76 micrometres
1hick.

A white lesd linseed ol wp coat of the lype used belore the last
war could contain over 60 per cent lead in the diy film. 1he amount
of lead present in an old paint film of this type would be ol the
order ot 150 Jig per square millimetre.

A modern white lead wood primer spplied at the same dry film
thickness would give » load concentration of mbout 100 jig per
square millimetrs whilst a modern decorative gloss paint (0.5 per
cent lead in the dry film) would give a concentralion of
0.5 Ug per square millimetre,

A good toys paint {0.01 per cent laad in the dry fiim} would give »
concentration of sbout 0.01 per cent g per square millimatre,

it has been shawn that the Aaditual ingestion of 1000 pig of lesd by
8 child has sesulted in severe clinical lead poisoning in 3--4 monihs,
The srea of the four paint systems which would bave to be ingested
reguiarly is a3 follows:

Ares containing Objects of

76 micrometrs 1000 pg of iead approximately

paint film {mm?2) similar ares
White lead. 7 The cross-sectional
linseed oif srea of the lead in
topcoat, » pencil,
Modern white 10 The cross-sections!
lead wood area of the lead in
primer. a pencil.
Modern 2,000 The largest face f
decocalive gloss. a match-box.
Good toys paint, 100,000 % page of Daily

Telegraph.

Since even the most determined child would be unable toingest 2,000
square millimetres of paint on & regular basis, modern decordlive
paints cannot be regarded a3 » significant hazord.

Hiuwever, there is a very real hazard to children who chew surfaces
coatsd with old tesd paints or modern lead primers.

The Lawther report makes » ber of rec dations relating
10 the hazard of Isad in paint. in pera. 70, concern is expressad thai
high lesd paints might be used in places accestible to childcea and

[} that the hazard should be completely eliminated but
does not suggest exasctly how this might be done, Short of banning
the menutascture and use of sl iead paints it is dillicult to see how
this hazard csn be eliminsted. Lead pigments are Indispensable in
the manufacture ol anticorrosive primers for Industey and there will
always ba the risk that they will be used on surlaces sccessible 10
children,

{n pacs. 76, the cepoct recommentds that the Toys and the Pencils
and Grephic Instruments Regulations should be enlorced, especially
with regard to imported goods. This is 8 very valid recommendslion
and it has bean our experience at the Paint RA that imported toys,
particutarly those originating from the Far Easl, often contain
Quantities of lead and other toxic alements which ase far in excess
of the permiltted levels.

Solutions

fn para 211 (i) the report recommends setling up a programme of
work for the detection ol lead in paint coatings accessible to
young children. Such information would be valusble in quantitying
the hazard at specific locations but, inevitably, it will raise questions
of what is the bost way ol desling with interior surfaces of a
building which are found to be heavily contsminated wilh lead
paint. This topic has been the subject of research in the United
States and it appears that there are three main solutions to the
problem,

The use of barrier materials.
Paint removal,
Replacement of components.

The bairier material method involves covering the painted surfacey
16 render them ineaccessible. Walls can be covered with wall board,
hsrdboard, plywoad or vinyl (sbric. Allernatively » thick layer of »
cementitious, aggregste or texiured paint c¢sn be used. Such
metliods can be useful for covering painted walls but are ganerally
impracticable for dealing with painted interior woodwork,

Towal cemovel of the jead paint is, in theory at lgast, tho idcal
solution but in practice this can present problems, Under no

ances should dry ding or sbrasion be used since this will
release lesd paint dust into the atmosphere and rosult in widesjn eud
contamination of the buikiing. In any cese the dry rubbing down of
intecior lead paints is specifically prohibited by the Lead Paint
Regulation 1827,

The paint caa be removed with & chewical sitipper Lut ttus canbe o
tediout melthod snd thick lavers ol paint may reyuire reposted
spplications of stripper. There are hazards sssociated with the use of
paint strippers: they are cofrosive materials which give o!l toxic
fumes and thwe toxicity hazard is grestly incressed by smoking,
Stripping opucations stiould He carcied oul in a well ventilated
atmosphere by workers who are wearing adequate skin and oye
protection,

An alternative method of removal is 10 use some suitable heat
source such as 8 blowlamp, 8 gss torch or an electric heat gun.
Special care must be tuken not to heat 1he pamnt 10 a level where it
catches lise otherwise lead lumaes will be liberated into the
stmosphere,

This is definitely 8 task for tkilled opecatives working undes
qualified supervision,

Obviously ony paint removed by siripping or by thermal nicans
must be collected and disposed of safely,

The pl 1 and repl of doors, windows, their
frames and other interior woodwork is an sccepted 1echnique of
iead psint abstement aithough it is used mainly in cases whers the
components sre of such an age or condition that repiscement is
justified. ¥ 1his method is employed, care should be takea 10
collect up any paint flakes which may become detsched during the
removs! process,

The indusiry has done much over the last decade to minimise the
hazards to young children from lead sources in paint films. Work is
still going on to find a “lead free” system which is economical and
does not present any other risks.

Until such time as this goal is schievod the best form ol protection
available is the warning label, a point which the EEC experts have
scknowledged by following the UK industry’s voluntary sgresment
with HM Government snd proposing the adoption of it in the
future 1sbelling tegisiation. .

This article is based on a paper published in ‘Environmental Heslth'
in October 1980. We are gratetul to the editor of this journal for
permission to 1aproduce it as 3 Note 10 Industey,
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Notes to Industry

No. Title Date
1. Flash Point April 1975
2. Electron Microscopy Service August 1975
3. Information Services February 1976
4, Internal Stresses in Paint Films May 1976
b. - Flame Retardant Paints June 1977
6. Painting Goods for Export January 1979
7. Pretreatments for Powder Coatings April 1979
8. Analysis of Air Pollution in the Production
and Use of Paint and in Welding June 1980
9. Odour Problems from the Stoving of
Industrial Paint Sept 1980
10. Equipment for the Application
of Powder Coatings December 1980

Notes to Industry are published by the Paint R.A, and are available free of
charge to Member and non-Member Companies.

Please contact:

Mrs. Caroline Veitch,
Information Department,
Paint Research Association,
Waldegrave Road,
Teddington,

Middlesex TW11 8LD.

Telephone: 01 - 977 4427
Telex: 928720
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