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PREFACE 

Numerous problems associated with the painting of concrete 
have been brought t o  the a t ten t ion  of the Division of Building 
Research since i ts  e a r l i e s t  days. That these problems do occur 
l a  understandable when one r eca l l s  the broad range of concrete 
materials available f o r  various purposes which i n  turn may be 
painted w i t h  any one of several d i f ferent  types of paint .  

This t ransla t ion is of specia l  i n t e r e s t  i n  t h i s  regard and 
discusses the e f fec t  tha t  such concrete character is t ics  as  
a lka l in i ty ,  moisture and porosity can have on the performance of 
paints .  The resu l t s  of work tha t  are  reported on the use of 
form s t r ipping a ids  with various paints  are  of par t i cu la r  benefi t .  

This t ransla t ion was prepared by M r .  D.A. Sincla i r  of the 
N.R.C. t ransla t ion s t a f f  and the Division i s  grateful  t o  him f o r  
making t h i s  information available.  

Ottawa R.F. Legget 

July 1964 Director 
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THE PROBLEMS OF PAINTING OVER CONCRETE AND CEMENT MORTAR 

Summary 

The p a i n t e r  i s  mcre and more f requent ly  confronted with concrete 
and cement mortar sur faces  t o  be covered d i r e c t l y  with pa in t  products.  
This appl ies  both t o  ins ide  and outs ide  work, and t o  on-s i te  a s  well  
a s  prefabricated construct ion.  

These mater ia ls  present  problems t o  the  p a i n t e r  by reason of 
t h e i r  porosi ty,  a l k a l i n i t y ,  moisture content  and sur face  s t a t e .  

Laboratories a r e  p a r t i c u l a r l y  concerned with va r i a t ions  of 
moisture content and the  danger thresholds,  depending on the  charac- 
t e r  of the  pa in t s .  They study the  poss ib le  e f f e c t  of s t r i p p i n g  pro- 
ducts  on the  sur face  s t a t e  and the  adhesiveness of p a i n t s .  

By taking i n t o  account the  s p e c i f i c  p roper t i e s  of these  materi-  
a l s  and the  laboratory r e s u l t s  supplemented by on-s i te  inspect ions,  
va l id  so lu t ions  t o  most of these problems a re  ava i l ab le  t o  the  
p a i n t e r  by s e l e c t i o n  from the  various conunercial. products ava i l ab le .  

Modern construct ion p rac t i ces  lead t o  the  c rea t ion  of ever l a r g e r  surfaces 

of concrete and cement mortar which must be covered d i r e c t l y  with pa in t .  These 

Include smooth o r  s t ipp led  stucco, trowelled o r  foamed cement, s t r ipped  con- 

c r e t e  surfaces,  concrete blocks, prefabr ica ted  p a r t s ,  and asbestos cements. 

In the  not  too d i s t a n t  p a s t  the  use of p a i n t s  was r e s t r i c t e d  t o  e x t e r i o r  

stucco, and involved a  l imited number of f a m i l i a r  products which gave more o r  

l e s s  s a t i s f a c t o r y  r e s u l t s ,  mainly s i l i c a t e  pa in t s  and o i l  emulsion p a i n t s .  In 

the  i n t e r i o r s  of dwellings, cement masonry f i r s t  received a  coat ing  of conven- 

t i o n a l  p l a s t e r ,  and the re  was no p a r t i c u l a r  problem concerning the  choice of 

p a i n t s  t o  be used. 

We s h a l l  f i r s t  study the  various p roper t i e s  of these  nlater ials  which the  

pa in te r  must take i n t o  account. A second p a r t  of the  paper w i l l  then dea l  with 

the  laboratory research ca r r i ed  out  on theae mater ia ls ,  and f i n a l l y  we s h a l l  

review the  main types of pa in t s  which w i l l  s a t i s f y  the requirements of the  

mater ia ls .  

Proper t ies  of Concrete and Cement Mortars 

We s h a l l  dea l  i n  p a r t i c u l a r  with t h e i r  poros i ty ,  a l k a l i n i t y ,  moisture 

content and sur face  condition; i n  addi t ion,  we s h a l l  take  up s p e c i a l  appl ica-  

t ions ,  e .g .  heated ce i l ings ,  where the  temperature may have a  considerable 

e f f e c t  on the  pa in ts .  



Poros i t y  

A i l  t hese  ma te r i a l s  a r e  porous, bu t  asbes tos  cement has a  g r e a t e r  

po ros i ty  than cer~ient niortars and concretes ,  bu t  no t  a s  g r e a t  a s  c e l l u l a r  

conarete  . 
In  a  given cement o r  concrete  u n i t  t he  p o r o s i t y  v a r i e s  from p lace  t o  

place,  and t h i s  may r e s u l t  i n  p a r t i a l  s c a l l n g  of t he  p a i n t  where subsequent 

absorpt ion of nioisture occurs .  This happens i n  asbes tos  cement pane ls  even 

when they a r e  painted on both s i d e s  while t he  unprotected edges a r e  i n  contac t  

w i t h  o r  c lose  t o  s t r u c t u r a l  beams laden with moisture.  The asbes tos  f i b r e s  

e x e r t  a  wick-like e f f e c t  and t r anspor t  t he  nloisture. Under these  condi t ions  

imperlneable coa t ings  cannot be used. The absorp t ion  by the  ma te r i a l  should be 

reduced and cont ro l led  w i t h  t he  a id  of a  s u i t a b l e  s e a l e r .  

In t he  case of c e l l u l a r  concrete ,  s t r u c t u r e  n e c e s s i t a t e s  t h i c k  coa t ing  

w i t h  s p e c i a l  cement p a i n t s  having a  high f i l l e r  conten t .  

A lka l in i ty  - 

A l l  cement based ma te r i a l s  show a  s t rong  b a s i c  r e a c t i o n  due t o  the  

presence of f r e e  lime. Thei r  a l k a l i n i t i e s  on the  pII s c a l e  range froin 7 t o  14. 

A l k a l i n i t y  is e s p e c i a l l y  dangerous when the  support  (concre te  s u b s t r a t e )  

is green and nioiat. Over a  co~npara t ive ly  long time, depending on the  Indiv id-  

u a l  case,  its chemical reactivity decreases .  I n  p a r t i c u l a r ,  v e n t i l a t i o n  and 

po ros i ty  of t he  ma te r i a l  g r e a t l y  favour  the  carbonat ion of t he  f r e e  lime, 

whereas c lose  staclt ing i n  poorly v e n t i l a t e d  p l aces  i s  de t r imenta l  t o  t h i s  

n a t u r a l  neutralizat1.on. 

Sometimes add i t ions  of a l k a l i n e  products  f o r  var ious  purposes ( a n t i f r e e z e ,  

workabi l i ty  a i d s ,  e t c . )  i nc rease  t h e  a l k a l i n i t y  of t h e  m a t e r i a l  and a r e  

de t r imenta l  t o  i t s  n a t u r a l  n e u t r a l i z a t i o n .  Aobcstos cement, f o r  example, 

maintains  a high and prolonged a l k a l i n e  r e a c t i o n ,  d e s p i t e  i t s  small  t h i ckness .  

This aggressive chemical c h a r a c t e r  p r o h i b i t s  t he  use of c e r t a i n  p a i n t s ,  

e s p e c i a l l y  those conta in in& dry ing  o i l s  t h a t  a r e  e a s i l y  saponi f ied ,  except  on 

well-aged, very d ry  and well-carbonated su r faces .  Generally speaking, 

n e u t r a l i z a t i o n  should be promoted: 

( a )  by a  s u i t a b l e  ac id  s o l u t i o n  followed by c a r e f u l  r i n s i n g .  This  method 

i s  always very dangerous; 

( b )  with rna~;nesium o r  z inc  f l u o s i l i c a t e  s o l u t i o n s  of v a r i a b l e  s t r e n g t h .  

It i s  p r e f e r a b l e  t o  use a  neutralizing substance wherever t h e r e  i s  any 

doubt about t h e  n e u t r a l i t y  of t h e  m a t e r i a l .  

lie s h a l l  see  l a t e r  t h a t  t he re  i s  a  range of products  rvhich can be used t o  

p a i n t  cement inortarn and concre tes  without r e ~ a r d  t o  - the i r  a l l t a l i n i t y  . 



Moisture content - 

The moisture content va r i e s  depending on the  cha rac te r  of the  a a r e g a t e s ,  

the poros i ty  of the  mater ia l  and i t s  age. It is  the  moisture content which 

enhances t h e  a l k a l i n i t y  of the concrete subs t ra t e  and promotes sapon i f i ca t ion  

of pa in t s  with a  o i l  binder  base. In the sa tura ted  s t a t e  these  mater ia ls  may 

have mol,sture contents normally between 6 and 12$, d is regarding  c e l l u l a r  con- 

c r e t e  and asbestos cement, i n  which the  moisture content may considerably 

exceed these f  igux'es. 

A s  i n  the  case of a l l  porous mater ials ,  the  moisture content  i s  responsi-  

ble  f o r  a  la rge  nwnber of p a i n t  f a i l u r e s .  

Various p ieces  of equipment based on d i f f e r e n t  p r i n c i p l e s  enable us t o  

estimate the  moisture content of porous mater ia ls .  Their  une i s  generally t h e  

prerogat ive of the  labora tory  technician.  However, t o  some extent ,  t he  

experienced p a i n t e r  is ab le  t o  de tec t  an i n s u f f i c i e n t l y  dry  sur face  by various 

r u l e s  of thumb (cold t o  the  touch, lack of hardness, t he  sulphur match t e s t ,  

where the  match w i l l  l i g h t  only on dry surfaces,  e t c . ) .  On cement o r  concrete  

no empir ical  t e s t  i s  poss ib le ,  because nothing outwardly d i s t ingu i shes  a dry 

base from a 1:101st one. 

The age of the  mater ia l  is no longer important i n  t h i s  respect  and we 

have seen concretes which had been placed eighteen months and more on which 

f a i l u r e s  occurred with c e r t a i n  types of pa in t ,  whereas nothing would have 

happened on p l a s t e r s  of the same age, f o r  the  simple reason t h a t  the  concretes  

i n  quest ion s t i l l  showed considerable moisture content on inspect ion ,  Standard 

p l a s t e r  coats  i n  normal environment a r e  p e r f e c t l y  dry long before eighteen 

months have passed. I n  t h i s  connection i t  should be borne i n  nllnd t h a t  cured 

concrete s l abs  do not  lose  t h e i r  moisture by the  process of curing, which is 

intended only t o  acce le ra te  t h e i r  s e t t i n g  and permit immediate handling. 

Surface s t a t e  

The adhesion of p a i n t s  obviously depends on t h e  condit ion of the  sur face .  

This may be s t a t e d  a s  a  general  r u l e  of pa in t ing  regardless  of the  ma te r i a l  

employed . 
Stuccos and concretes which e x h i b i t  a  rou@ surface  g r e a t l y  favour t h e  

adhesion of coats  of pa in t s ,  whereas mortars placed i n t o  smooth forms (plywood, 

shee t  metal) exh ib i t  very smooth surfaces,  except f o r  the  entrapped a i r  voids 

t h a t  cannot be t o t a l l y  avoided. These sur faces  a r e  very s a t i s f a c t o r y  from the  

poin t  of view of planeness, bu t  pa in t ing  them presents  d i f f i c u l t i e s .  

Such c a s t  u n i t s  can a l s o  e x h i b l t  niore s u p e r f i c i a l  l o c a l  flaws, due t o  

aggregate segreeat ions and nol-mally porous l a i t a n c e  accumu1.a t i o n s  . These tend 

t o  show a lack of cohcslon and powderiness of the  ma te r i a l  i n  quest ion.  



St r ipp ing  compounds can aggravate  t h i s  phenomenon, but  t h e  e n t i r e  blame cannot 

be a t t r i b u t e d  t o  t h e  form o i l .  

On t h e  o t h e r  hand, t h e  technique of smoothing concre te  su r f aces  by means 

of a  wash, o r  cement grout ,  1 . e .  cement mixed with  an excess of water,  r e s u l t s  

I n  phenomena s i m i l a r  t o  t h e  foregoing.  

These powdery p a r t s ,  without any consis tency whatsoever, a r e  gene ra l ly  

l i f t e d  by t h e  p a i n t s  appl ied  t o  them, and it is  wrong t o  speak of removal of 

t h e  su r f ace  ma te r i a l ,  because t h e  f l a k e s  of p a i n t  t a k e  cement ponder, sand o r  

f i n e  aggregates  with them. 

The p a i n t e r  should e l imina te  t h e s e  powdery elements, no t  with  a  wire  

brush, a s  i s  most o f t e n  done, but r a t h e r  with  a  wet sponge, which w i l l  a t  t h e  

same time remove any form o i l  from t h e  su r f ace .  

Spec ia l  app l i ca t ions :  heated c e l l i n  

Concrete s l a b s  containin& hot water c o i l s  c o n s t i t u t e  a s t r u c t u r a l  u n i t  

possessing t h e  f a c t o r  of "heat" I n  a d d i t i o n  t o  t h e  u sua l  c h a r a c t e r i s t i c s .  

Heat enhances t h e  a l k a l i n i t y  of moist m a t e r i a l  and produces t r a n s f e r s  of mass. 

I n  o t h e r  words, water,  i n  i t s  l i q u i d  and vapour phases,  migra tes  away from 

t h e  warmer s ec t ions  t o  t h e  co lder  ones.  These t r a n s f e r s  of mass may cause 

b l i s t e r i n g  and detachment of t h e  su r f ace  p a i n t .  A t  t h e  same t i n e  temperature  

d i f f e r e n c e s  i n  space and t ime, owing t o  t h e  expansions and c o n t r a c t i o n s  t hus  

brought about,  s e t  up f a t i g u e  and aging s t r e s s e s  which tend t o  l i f t  t h e  p a i n t .  

These phenomena can be of cons iderab le  magnitude i f  t h e  c o i l s  a r e  poorly  

placed i n  t h e  s l ab ,  and i f  c e r t a i n  elements, because of t h i s ,  a r e  very c l o s e  

t o  t h e  su r f ace .  I n  some cases  it is p r a c t i c a l l y  impossible t o  p a i n t  without 

f i r s t  applying a  t h i c k  sur face  p l a s t e r .  

Laboratory Experiments 

I n  view of t h e  poss ib l e  f a i l u r e s  noted,  we wished t o  c h a r a c t e r i z e  t h e  

adhesion of var ious  pa in t ing  systems a s  a  func t ion  of t h e  f a c t o r s  which appear 

t o  u s  t o  be most important a t  t h e  presen t  t ime,  namely moisture  conten t  and 

sur face  condi t ion .  

Adhesion i s  a tenuous, almost I n t u i t i v e  concept which i s  g e n e r a l l y  

determined by chequering on a  non-porous, e .g .  m e t a l l i c ,  su r f aces .  By 

sc ra t ch ing  a  g r id  down t o  t h e  s u b s t r a t e ,  we produce smal l  squares  of p a i n t  

which f l a k e  o f f  more o r  l e s s ,  dependin2 on t h e  t e n a c i t y  of t h e  c o a t i n s .  The 

adhesion I s  s a id  t o  be good when t h e  paLnt does no t  f l a k e  o f f  a t  a l l ,  even 

when we t r y  t o  remove t h e  small  p a i n t  squares  e i t h e r  wi th  t h e  r"ingcrna1ls o r  

by applying Scotch t a p e  t o  t h e  g r i d .  This  method, which Is only q u a l i t a t i v e  



and depends e s s e n t i a l l y  on t h e  scra tching  instrument and t o  some extent  on 

a  personal f a c t o r ,  f a i l s  completely i n  t h e  case of porous subs t ra t e s ,  regard- 

l e s s  of t h e i r  compactness. 

We a r e  a t  present  developing a more obJect ive,  q u a n t i t a t i v e  method I n  

t he  labora tory .  Thio may be described a s  fol lows ( ~ i g .  1): 

A c i r c u l a r  metal p e l l e t  is glued with a  s u i t a b l e  adhesive t o  t h e  f i l m  of 

pain t  t o  be t e s t e d .  The choice of an adhesive, of course, is very important, 

because a t  a l l  c o s t s  the  pa in t  must not be a f fec ted ,  1 .e .  t h e  adhesive must 

not  r e a c t  with t h e  p a i n t .  We ge t  s a t i s f a c t o r y  r e s u l t s  by 11sing epoxy r e s i n  

glues without a solvent .  The glue and i t s  c a t a l y s t s  a r e  mixed at  t h e  time 

of application and t h e  p e l l e t  i s  glued t o  t h e  coat ing by means of t h i s  mix- 

t u r e .  The sur face  thus glued is detached from t h e  surrounding p a r t s  by means 

of a  sharp n a i l .  A dynamometer i s  f i t t e d  t o  t h e  p e l l e t  by means of a threaded 

rod. The glued coat ing is then  s t r e s sed  by pu l l ing  fo rces  normal t o  t h e  

surface.  The dynamometer needle shows t h e  fo rce  i n  kilograms as it develops 

up t o  t h e  tlLi;~c of rupture .  The highest  f i g u r e  obtained a t  t h e  i n s t a n t  of 

rupture  i s  recorded. The r e s u l t  can be converted t o  :kg/cm2, and i n  t h i s  way 

charac ter izes  t h e  adhesion of t h e  pa in t  t o  t h e  support .  

Experience shows t h a t  t h i s  f i g u r e ,  which i s  var iab le ,  is  p r a c t i c a l l y  

always g r e a t e r  than 1 kg/cm2 when t h e  adhesion of the  pa in t  t o  t h e  s u b s t r a t e  

i s  sat:Lsfastory. The t e s t s ,  of course, a r e  always repeated a t  l e a s t  t h r e e  

times, and an average r e s u l t  is  recorded. It l o  a l s o  poss ib le  by t h i s  method 

t o  determine whether t h e  rupture t akes  place between d i f f e r e n t  l a y e r s  of t h e  

coat ing,  o r  I f  t he  l a t t e r  i s  detached from t h e  s u b s t r a t e  without modifying 

i t ,  o r  if the  fo rces  of adhesion of t h e  coat ing  exceed t h e  ma te r i a l  t o  which 

the  pa in t  i s  applied,  which sometimes breaks wi th in  t h e  f i lm. We have 

obaerved ruptures  wi th in  asbes tos  cement, f o r  example, i n  cases  where t h e  

pa in t  could not be detached from t h e  support .  

F i r s t  experiment - on form o i l s  

Some small s l a b s  of concrete measuring 20 cm x 20 cm x 2 cm were poured 

from a mortar made up as follows: 

Seine chippings 5 t o  10 ..................................87 0 kg 

Sand 0 t o  5..............................................910 kg 

Cement C . P . A . C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0  kg 

......................... Water added t o  t h e  dry ma te r i a l s  205 kg 

So f a r  t en  products have been used t o  l u b r i c a t e  the  metal moulds, f i v e  

of them being non-emulsioned o i l s  and the  o the r  f i v e  having t h e  form of 

aqueous emulsions, i n  some cases mixed a t  t h e  time of use .  Three types of 



specimens were produced. One s e r i e s  was obtained without lubr ica t ing  t h e  

moulds, another by lubr ica t ing  the  moulds according t o  the  d i rec t ions  of t h e  

manufacturer, and a t h i r d  s e r i e s  by using twice t h e  amount of lubr icant  

recommended by the  manufacturer. 

After s t r ipping,  the  specimens were l e f t  t o  stand i n  t h e  a i r  f o r  a mini- 

mum of one month, a f t e r  which t h e  exposed face received two coa t s  of pa in t  

without priming o f :  

- a glossy glycerophthalic paint ;  or  

- a glossy isomerised rubber base pa in t ;  o r  

- a P l i o l i t e  paint ;  o r  

- a f l a t  chlorinated rubber base paint ;  o r  

- an o i l  base emulsion pain t ;  o r  

- a polyvinyl ace ta te  emulsion pa in t .  

A l l  t h e  painted specimens were l e f t  t o  stand f o r  about two months i n  t h e  

a i r  before being t e s t ed .  

The following observations were made: 

- no spontaneous l i f t i n g  of t h e  pa in t s  was observed; 

- the  r e s u l t s  of t h e  s t r e s s  t e s t s  a s  known so f a r  a r e  a l l  very s a t i s -  

fac tory .  

The following is  an example of the  r e s u l t s  obtained with one of these  

o i l s :  

In  the  majori ty of cases t h e  pa in t  t o r e  out  surface elements from the  

concrete.  

Incomplete a s  they a re ,  these  r e s u l t s  a r e  r a t h e r  spectacular  and show 

t h a t  the  good qua l i ty  p a i n t s  normally employed i n  construct ion work have not  

merely s a t i s f a c t o r y  adhesions on cement mortars, but exceed t h e  values t h a t  

might have been expected a p r i o r i .  It may a l s o  be noted t h a t  t h e  v a r i a t i o n  

i n  breaking loads bore no r e l a t i o n  t o  t h e  presence o r  absence of form o i l .  

The experiment is  being continued and t h e  complete r e s u l t s  w i l l  be 

reported a t  a  l a t e r  d a t e .  

Paints  used 

Glossy glycerophthalic 

Glossy isomerised rubber base 

~ l i o l i t  e  

F l a t  chlorinated rubber base 

O i l  base emulsion 

Polyvinyl a c e t a t e  emulsion 

'labs poured 
without Om 

o i l  

9 kg/cm2 

14.5 kg/cm2 

12.5 kg/cm2 

12 kp;/cm2 

8 . 5  kg/crn 

not measured 

Slabs poured 
with double 
a p p l i c a t i o r : ~  
of form o i l  

13 kg/cm 

11 kg/cm2 

11 kg/cm 

11 kg/cm 

8 .5kg/cm2 

16 kg/cm2 



Second experiment - on t h e  e f f e c t  of moisture content - 

The t e s t s  were conducted a s  follows: 

The small concrete s l a b s  were poured, without t h e  use of s t r ippin&: 

compounds, from a  mortar made up a s  follows: 

i 
Seine sand 0 t o  5 : t h ree  p a r t s  by weight 

A mortar 1-3 cement C . P . A . C .  : one pa r t  by weight 

r a t i o  of water t o  cement : 0,64 

The dimensions of the  s l a b s  were approximately t h e  same a s  those  used i n  

t h e  foregoing experiment. They were kept sa tura ted  with moisture f o r  two t o  

th ree  weeks. 

The faces  and edges were painted,  a f t e r  which t h e  specimens were dr ied  

ca re fu l ly  t o  t h e  "desired" moisture content .  Actually,  i n  one s e r i e s  of t e s t s  

the  specimens a r e  painted i n  the  sa tura ted  s t a t e ,  while t h e  o the r s  a r e  brought 

t o  progressively lower degrees of moisture content i n  order  t o  determine t h e  

c r i t i c a l  poin ts  below which p a i n t s  cu r ren t ly  i n  use i n  the  cons t ruc t ion  

indus t ry  a r e  no longer subject  t o  f a i l u r e .  One coat  of primer and two c o a t s  

of pa in t  were applied.  

The following types of primer a r e  employed: 

- adhesive primer; 

- primer with a  vinyl  emulsion binder; 

- primer with a  glycerophthal ic  varn ish  binder; 

Five p a i n t s  were t e s t e d :  

- a  glossy glycerophthal ic  pa in t ;  

- a  f l a t  glycerophthal ic  pa in t ;  

- a  glossy i so~ner ised  rubber base paint ;  

- a f l a t  isomerised rubber base pa in t ;  

- a vinyl  emulsion p a i n t .  

A preliminary experiment was ca r r i ed  out on specimens kept at  s a t u r a t i o n  

( i n  the  present  case 10.6%) and on e n t i r e l y  d ry  specimens. 

In  t h i s  ins tance  w e  did not apply a primer, but painted t h e  specimens 

d i r e c t l y  over t h e  mortar, 1 . e .  on the  smooth s t r ipped face ,  with two coa t s  of 

glossy glycerophthal ic  p a i n t .  For t h e  f i r s t  specimens a  bed of wet sand 

enabled us  t o  maintain t h e  moisture content during the  pa in t ing  operat ion and 

only the  f ace  i n  contact  with t h e  sand remained unpainted. 

We found f i r s t  of a l l  t h a t  on the  wet specimens t h e  p a i n t  hardened very 

poorly,  while i t s  adhesion remained precar ious  and too  s l i g h t  f o r  measurement 

by t h e  t e a r i n g  off  t e s t s .  However, i n  the  case of t h e  d r y  specimens t h e  

P a i n t s  hardened normally and apparent ly gave s a t i s f a c t o r y  adhesion, although 

we did not a c t u a l l y  measure t h e  breaking s t r e s s  a t  t h i s  t ime. 



The two s e r i e s  of specimens were exposed under inf rared  lamps In such a 

way a s  t o  obta in  a surface temperature of 35 t o  40". After  24 hours1 exposure 

no f a i l u r e  was noted. Water was then deposited on the  sur faces  exposed t o  

t h e  lamps and caused the  pa in t  t o  c u r l  and swell  only on the  wet specimens; 

nothing happens on a dry specimen. The experiment i s  completed by supplying 

water again t o  t h e  dry specimens, which a r e  a l s o  moistened on t h e  sur face ,  

and the  pa in t  c u r l s  and swells  a s  i n  t h e  case of t h e  specimens kept continu- 

ously moist .  

From t h i s  preliminary experiment i t  may be concluded t h a t  i n t e r n a l  

moisture i n  t h e  concrete is detr imental  t o  t h e  good adhesion of p a i n t s ,  and 

moreover a t t a c k s  them and prevents t h e i r  hardening; b l i s t e r i n g  does not occur, 

however, unless  condensations permit t h e  formation of a bubble by plugging 

the  c a p i l l a r i e s  i n  t h e  p a i n t .  A s  f a r  a s  pa in t  appl ied t o  d ry  mortar is con- 

cerned, it i s  s t i l l  s e n s i t i v e  t o  absorpt ions of water by t h e  mater ia l  and w i l l  

b l i s t e r  a s  before when the  c a p i l l a r i e s  a r e  plugged. 

Remarks 

When we consider  these  preliminary t e s t s  together  with f a i l u r e s  t h a t  have 

occurred on s i t e ,  we can already formulate t h e  following observat ions:  

( a )  The s t r ipp ing  products normally used have no appreciable e f f e c t  on 

t h e  adhesion of pa in t s ,  even when double q u a n t i t i e s  a r e  appl ied,  provided t h e  

prefabr ica ted  u n i t s ,  whether k i l n  dr ied  o r  not ,  a r e  c o r r e c t l y  made up; t h e  

specimens poured i n  t h e  laboratory prove t h i s ,  but these  a re  i d e a l  condi t ions  

r a r e l y  rea l ized  on the  Job. I f  separa t ions  occur with l a r g e  l a i t a n c e  out -  

croppings ( l a i t a n c e  fomned by cement and entrained by water is very porous 

and mechanically weak, and i t s  formation can never be completely prevented) ,  

i t s  mechanical s t r eng th  i s  s t i l l  f u r t h e r  diminlshed by the  presence of form 

o i l  on t h e  sur face .  

Laitance alone i s  a poor enough support f o r  t h e  pa in t ,  but when it i s  

accompanied by form o i l  it is  f a t a l .  The pa in t  f l akes  off  l o c a l l y  and t akes  

powdery matter  with i t .  

Form o i l s ,  even when used i n  double o r  normal proport ion,  do not appear 

dangerous t o  well-made u n i t s ,  but it may be assumed t h a t  with very l a r g e  

q u a n t i t i e s  t h e  adhesion of p a i n t s  might be se r ious ly  reduced. 

( b )  Moisture a c t s  mechanically t o  oppose penet ra t ion  by t h e  pa in t  and 

chemically by modifying i t s  binder,  mainly i n  t h e  case of o i l  e s t e r s ,  by 

saponi f ica t ion  o r  hydrolys is .  Glossy p a i n t s ,  general ly,  a r e  l e s s  permeable 

t o  water and w i l l  be subjec t  t o  b l i s t e r i n g ,  cu r l ing  and swell ing on sur faces  

frequently subjected t o  condensation i n  poorly ven t i l a t ed  k i tchens  and 

bathrooms. 



Concrete wal l s  w i l l  r e t a i n  moisture f o r  eighteen months and more; It Is 

therefore  absolutely necessary t o  use permeable systerns with s l i g h t l y  saponi- 

f i a b l e  binders,  o r  e l s e  t o  use a primer coat  a t  l e a s t  some t en ths  of a m i l l l -  

metre i n  thickness,  not a simple surface f i n i s h ,  i n  which g rea t  thickness 

va r i a t ions  of some mil l imetres  a t  r i g h t  angles  t o  s l a b  j o i n t s  of a few t e n s  

of microns, s e t  up heterogeneous sur face  s t a t e s  which a r e  genera l ly  d e t r i -  

mental t o  t h e  adhesion of pa in t s  and superimposed t h e i r  e f f e c t s  on those of 

moisture.  

On-site inspect ions have shown t h a t  c e r t a i n  f i n i s h e s  comprising f u l l  

primer coats  covered with th ree  coa t s  of pa in t ,  even glossy pa in t ,  may be 

s a t i s f a c t o r y  when applied t o  concretes  st i l l  containing 55 f r e e  water.  

Apparently a proper primer together  with t h e  intermediate  coats  of p a i n t  

c o n s t i t u t e s  a b a r r i e r  o r  a brake f o r  t h e  water beneath, and perhaps a l s o  f o r  

the  lime i n  t h e  water.  The danger comes p r inc ipa l ly  from the  s i n g l e  glossy 

coat on a concrete which has merely been scraped by the  pa in te r .  For pa in t  

systems which a r e  s e n s i t i v e  t o  moisture we a r e  unable t o  give a d e f i n i t e  

f igu re ,  but t h e  t o l e r a b l e  minimum of moisture content would appear t o  be l e s s  

than 4$. Certa in  authors  give 37:. 

Before concluding t h e  present  sec t ion  it  may be he lpfu l  t o  r e c a l l  t h e  

apparatus which can a s s i s t  t h e  pa in te r  i n  recognizing t h e  q u a l i t y  of t h e  

subs t ra t e .  

Paradoxically,  it is p r a c t i c a l l y  use les s  t o  mention the  use of l i tmus 

papers o r  penci l s ,  because we can always expect high pH values i n  cement 

mortars o r  concrete,  and p a i n t s  must be se lec ted  accordingly.  

Resistance type moisture meters o r  constant  d i e l e c t r i c  apparatus used 

f o r  measuring t h e  moisture content of p l a s t e r s  can be applied here a s  wel l .  

Pa in ts  t o  be Used on Concrete and Cement Mortar 

The pa in te r  has considerable choice of p a i n t s  f o r  a l l  these  ma te r i a l s ,  

but a s  usual  it i s  wise t o  d i s t ingu i sh  between e x t e r i o r  and i n t e r i o r  work 

and f i n a l l y  c e r t a i n  spec ia l  caseo where t h e  sur faces  a r e  not  subjected t o  

excessive weathering, but which must show a c e r t a i n  d u r a b i l i t y ,  f o r  example 

s t a i r -we l l s ,  public co r r idor s  and passages, and f i n a l l y  f l o o r s ,  which a r e  

exposed t o  p a r t i c u l a r l y  heavy wear. 

External s t r u c t u r e s  

Usually these  involve rough concrete o r  s tucco.  One i n i t i a l  observation: 

cracks g r e a t e r  than 100 t o  150 microns cannot be f i l l e d  by pa in t  systems, but 

r equ i re  th i ck  compounds, preferably  re inforced ,  capable of a t t a i n i n g  300 t o  

500 micron widths. 



The coa t ing  should no t  be expected t o  waterproof porous masonry s u r f a c e s .  

The p a i n t  can r e t a r d  t h e  pene t r a t i on  of water  t o  a  c e r t a i n  e x t e n t ,  but  cannot 

completely prevent  t h e  passage of r a i n  water  i f  t h e  masonry i s  a  v e r i t a b l e  

s i e v e .  Let us  now cons ider  t h e  choice  of p a i n t s .  

On green o r  new concre te ,  s i l i c a t e  p a i n t s  c o r r e c t l y  app l i ed  can provide 

a  durab le  coa t ,  but  it must be emphasized t h a t  t h e  p a i n t e r  should make h i s  

own t r i a l s  and use  t h e  products  c a r e f u l l y ;  any c a r e l e s s n e s s  i n  t h i s  r e s p e c t  

can l ead  t o  d i s a s t r o u s  r e s u l t s  i n  t h e  form of premature l i f t i n g  o r  c rack ing .  

The r e p a i r  of t h i s  type  of pa in t  poses d e l i c a t e  problems f o r  t h e  p a i n t e r  i f  

he wishes t o  r e p a i n t  wi th  n d i f f e r e n t  type  of p roduc t .  Polyvinyl  a c e t a t e  

p a i n t s ,  o r  b e t t e r  a c r y l i c  r e s i n  p a i n t s ,  a r e  recommended wi th  d i f f e r i n g  

r e s u l t s .  Actual ly ,  each ca se  i s  d i f f e r e n t  and something that i s  succes s fu l  

one t ime may f a i l  on another  occas ion .  

On cement o r  concre te  su r f aces  t h a t  have aged s e v e r a l  months emulsion 

p a i n t s  a r e  c u r r e n t l y  being appl ied  wi th  b inders  ranging from dry ing  o i l s  

through g lycerophtha l ic  r e s i n s ,  p l a s t i c i z e d  v i n y l  r e s i n s  t o  a c r y l i c  r e s i n s .  

These p a i n t s  w i l l  l a s t  s a t i s f a c t o r i l y  on e x t e r i o r  s u r f a c e s  f o r  s e v e r a l  yea r s ,  

provided t h e  propor t ion  of binder  i s  adequate .  133' way of i n d i c a t i o n  on ly ,  

s i n c e  t h i s  depends t o  a  c e r t a i n  ex t en t  on t h e  formula t ion ,  t h e  d r y  weight of 

t h e  b inder  should gene ra l l y  be a t  l e a s t  20%. Under t h e s e  cond i t i ons ,  t h e  

p a i n t s  i n  ques t ion  a r e  not  f l a t ,  but  s a t i n .  It should be kept  i n  mind t h a t  

t h e  s u b s t r a t e  must no t  be powdery. It must be f i rm and c a r e f u l l y  f i l l e d  w i th  

t h e  f l u i d i z e d  p a i n t ,  wi th  water,  o r  b e t t e r ,  primed wi th  a  d i l u t e  r e s i n  emul- 

s i o n .  Powdering i s  f a t a l  t o  t h e s e  p a i n t s ,  and t h e  more powdery t h e  su r f ace ,  

o r  t h e  e a r l i e r  powdering occurs ,  t h e  quicker  t h e i r  d e s t r u c t i o n .  I f  t h e  su r -  

f a c e s  a r e  c l ean  and t h e  p a i n t s  a r e  of good q u a l i t y  t h e  adhesion f o r c e s  may 

reach  values  t h a t  a r e  r a r e l y  l e s s  than 10 k{Jcm2. 

F lak ing  i s  due p r imar i l y  t o  d e f e c t s  i n  t h e  s u r f a c e s  o r  t o  poor formula- 

t i o n  of t h e  p a i n t  ( i n s u f f i c i e n t  b i n d e r ) .  

Among so lven t  p a i n t s  we must s i n g l e  out t h e  " P l i o l i t e s " .  These b inde r s  

have a  s tyrene-butadiene base,  d i sso lved  i n  whi te  s p i r i t .  It i s  perhaps t o o  

soon f o r  a  f i n a l  e s t ima te  of t h e i r  q u a l i t y ,  but even now they appear  t o  

possess  a  somewhat g r e a t e r  d u r a b i l i t y  than  t h e  emulsion p a i n t s .  They a r e  

p r a c t i c a l l y  unsaponi f iab le ,  which i s  not  always t r u e  of t h e  l a t t e r .  F i n a l l y  

they a r e  s a i d  t o  be capable  of conso l ida t i ng  d e f e c t i v e  s u r f a c e s .  

Also among so lven t  p a i n t s  we should mention t hose  conta in ing  o i l  v a r n i s h  

b inders  modified wi th  a r t i f i c i a l  r e s i n s ,  e . g .  o i l  s o l u b l e  phenols ,  which were 

widely used u n t i l  q u i t e  r e c e n t l y .  These p a i n t s  a r e  sub j ec t  t o  l i t t l e  saponi-  

f i c a t i o n  and have t h e  g r e a t  v i r t u e  t h a t  t hey  wet t h e  s u b s t r a t e s  thoroughly 

and a r e  very weather r e s i s t a n t .  They should r e c e i v e  g r e a t e r  u s e .  



We should a l s o  mention, although they a r e  s t i l l  not very common, c e r t a i n  

semi-thick complexes t h a t  can be appl ied by t h e  p a i n t e r .  We r e f e r  t o  t h e  

multi-coat systems t h a t  can a t t a i n  thicknesses  of 500 microns and more. These 

a r e  products genera l ly  with an aqueous emulsion binder and which contain not 

only mineral powders, but a l s o  e i t h e r  mineral o r  organic f i b r e s .  The coa t ing  

produces a t r u e  s t i p p l e  which i s  very weather r e s i s t a n t  and which can e f fec -  

t i v e l y  s e a l  cracks.  

By a d i f f e r e n t  technique, a semi-thick coat ing can be achieved by dipping 

a f i b r e  g l a s s  screen, o r  b e t t e r  a p l a s t i c  f a b r i c  i n  a p l a s t e r ,  which i s  then 

covered with one o r  two coa t s  of an emulsion p a i n t .  This  method, which i s  

appl icable  t o  old sur faces  of mediocre q u a l i t y ,  can a l s o  be used on new cement 

sur faces  which show f laws.  The painted coat ing can then be regarded a s  an 

organic reinforced microconcrete. The weather r e s i s t a n c e  i s  considerably 

increased by the  thickness ,  and maintenance i s  l imi ted  t o  t h e  r e p a i r i n g  of 

the  outs ide  coa t s ,  s ince t h e  permanent base i s  t h e  reinforced p l a s t e r .  These 

techniques,  however laborious they may appear a t  f i r s t  glance,  a r e  wel l  repaid 

by t h e  d u r a b i l i t y  thus achieved. 

The v iny l  cement p a i n t s  o f f e r  a s impl i f ied  form of the  semi-thick 

coat ing technique. These products come i n  two p a r t s ,  a mineral powder com- 

p r i s i n g  cement, mineral pigments, and dyes, which a r e  mixed one-half hour 

before use with an emulsion binder .  Two t h i c k  c o a t s  a r e  appl ied t o  cover t h e  

cement o r  concrete surface.  Fine f i n i s h i n g  i s  not poss ib le ,  but t h e  du rab i l -  

i t y  a t t a ined  a t  moderate cos t  renders  them a t t r a c t i v e .  A coat ing  of t h i s  type 

was used t o  cover t h e  outs ide  of t h e  vaul t  of t h e  CNIT bui ld ing .  

One f u r t h e r  word on t h e  p a i n t i n g  of precas t  concrete  u n i t s .  

Asbestos-cement boards a r e  used a s  fasade panels  and l a r g e  decora t ive  

u n i t s .  Generally speaking they do not come wi th in  t h e  purview of t h e  p a i n t e r ,  

but a r e  coated i n  the  shop sometimes with opaque coloured po lyes t e r s ,  some- 

t imes with isocyanate (polyurethane) pa in t s ,  sometimes with epoxy r e s i n  pa in ts ,  

a f t e r  which they a r e  k i l n  dr ied o r  a i r  d r i e d .  It should be kept I n  mind t h a t  

these  panels  must not merely hide a sur face ,  but must p r o t e c t  it and t h e  edges 

so a s  t o  prevent the  absorpt ion of moisture o r  the  occurrence of i n t e r n a l  

condensation which would r e s u l t  i n  t h e  l i f t i n g  of t h e  veneer.  

We conclude t h i s  sec t ion  by warning con t rac to r s  aga ins t  t h e  a t t r a c t i v e  

but dangerous polychrome products ,  by reason of t h e  chemical r e a c t i v i t y  of t h e  

cement which i f  superimposed on weather e f f e c t s  tends t o  denature the  pigment 

combinations sometimes very quickly.  We must remain b l ind  t o  c e r t a i n  hues 

which charm us,  jus t  a s  Ulysses had t o  c lose  h i s  e a r s  t o  t h e  s i r e n s ,  and 

r e s ign  ourse lves  t o  tones which a r e  o f t en  l e s s  luxurious,  but more durable .  



I n t e r i o r  s t r u c t u r e s  

F i r s t  of a l l  I beg indulgence f o r  a  d ig re s s ion  which i s  not  without 

importance. 

Theore t i ca l ly ,  p r ecas t  concrete  s l a b s  used i n  wa l l s  and c e l l i n g s  a r e  

smooth enough t o  r e q u i r e  no prepara tory  c o a t s .  The t r u t h ,  however, i s  other -  

wise; some a i r  voids  a r e  unavoidable, and t h e  i n e v i t a b l e  depa r tu re s  from 

f l a t n e s s  a t  t h e  j o i n t s  between s l a b s  cannot be neglected without d e t r a c t i n g  

from t h e  o v e r a l l  appearance. The same a p p l i e s  t o  poured concre te  s t r u c t u r e s ,  

which w i l l  show r idges  a t  t h e  J o i n t s  between forms, which t h e  p a i n t e r  cannot 

remove. That is  t h e  way th ings  a r e ,  no t  t h e  way we want them t o  be .  For 

t hese  var ious  reasons  a  so-cal led "raking" coa t  i s  u s u a l l y  appl ied  which t o  

some ex ten t  w i l l  f i l l  up t h e  voids  and t o  some ex ten t  mask t h e  j o i n t s .  How- 

ever ,  a  p l a s t e r  f o r  f i l l i n g  never has  t h e  same p r o p e r t i e s  a s  one used f o r  

covering; i t  i s  formulated e i t h e r  f o r  t h e  one purpose o r  t h e  o t h e r  and w i l l  

then  be a  poor covering i f  it i s  a  good f i l l e r  o r  v i c e  ve r sa .  This  Is not  

t o o  s e r i o u s  a  mat te r  i n  wai t ing  rooms and anti-rooms on unheated wa l l s  and 

c e i l i n g s ,  and l i f t i n g  of t h e  p a i n t  i s  u n l i k e l y .  However, i n  rooms where 

condensations occur and on heated c e i l i n g s  t h e r e  i s  always a  r i s k  of t h i s ,  i n  

one case  leav ing  t h e  i n t e r i o r  su r f ace  of t h e  s l a b  i n t a c t ,  while f l a k i n g  w i l l  

occur a t  t h e  J o i n t s ,  and i n  t h e  o t h e r  case  t h e  blemishes w i l l  be reversed ,  

but s t a r t i n g  always from a  po in t  of in te rmedia te  t h i ckness  of t h e  coa t  and 

spreading out  towards very t h i n  o r  very t h i c k  p a r t s .  

Under t hese  condi t ions  two gene ra l  s o l u t i o n s  a r e  poss ib l e :  

( 1 )  d i r e c t  a p p l i c a t i o n  of p a i n t  t o  t h e  concre te ,  wi th  a  s a c r i f i c e  of 

appearance - a l i t t l e  l a t e r  we s h a l l  s ee  t h a t  t h i s  s o l u t i o n  cannot be r e j e c t e d  

out  of hand; ( 2 )  a p p l i c a t i o n  of a  f i l l i n g  p l a s t e r  by t rowel  o r  by spray t o  a  

depth  of a t  l e a s t  5 - 10 mm, ca re f l l l l y  fol lowing t h e  d i r e c t i o n  of t h e  

s u p p l i e r .  

Having s a i d  t h i s ,  we s h a l l  aga in  f ind  a  goodly nunber of products  t h a t  

have a l r eady  been mentioned. Generally speaking, t h e  s i l i c a t e s  a r e  n o t  

acceptab le  f o r  t hese  purposes because of t h e i r  u n a t t r a c t i v e  f i n i s h .  Right ly  

o r  wrongly t h e  emulsion p a i n t s ,  and e s p e c i a l l y  t h e  v i n y l ,  w i l l  t ake  t h e  l o i n ' s  

sha re .  The i r  main advantages a r e  ease  of a p p l i c a t i o n ,  quiclc dry ing ,  r i chness  

and f r e shness  of colour ,  and t h e  absence of any unpleasant  odour. The i r  d i s -  

advantages inc lude  s u s c e p t i b i l i t y  t o  s o i l i n g  and poor washab i l i t y .  Apart from 

t h e s e  cons idera t ions  they a r e  p e r f e c t l y  s u i t a b l e  f o r  wa i t i ng  rooms and a n t i -  

rooms, and a l l  p l aces  un l ike ly  t o  be sub jec t  t o  condensation.  !Jith c e r t a i n  

r e se rva t ions ,  however, they can a l s o  be used i n  k i t chens  and bathrooms. It 

i s  poss ib l e ,  of course,  t o  use  l eane r  formulae than  f o r  o u t s i d e  pa in t ing ,  but  

t h i s  should not  be c a r r i e d  t o  t h e  po in t  of producing something l i k e  a  s i z i n g  



wash. These a r e  cheap but more labor ious  t o  apply than c e i l i n g  white,  t o  

which they a r e  i n  no way super ior .  

Glycerophthalic pa in t s ,  e i t h e r  by themselves o r  with an undercoat of 

another type (emulsion f o r  example). These come i n  f l a t ,  s a t i n  o r  glossy 

f i n i s h e s  according t o  requirements and t a s t e .  I n  k i tchens  and bathrooms on 

sur faces  t h a t  a r e  s t i l l  moist,  it would be wise t o  use the  d u l l  f i n i s h e a .  

Glossy f i n i s h e s  a r e  sometimes poss ib le  i f  a proven technique i s  followed, 

f o r  example: 

- a f u l l  p l a s t e r ,  not a f i l l e r ;  

- f i n e  spraying; 

- a  coat of f l a t  glycerophthal ic  pa in t ;  

- and a  f in i sh ing  coat of glossy glycerophthal ic  p a i n t .  

Isomerized o r  cycl ized rubber p a i n t s  i n  f l a t ,  s a t i n  o r  glossy f i n i s h .  

The same q u a l i f i c a t i o n s  a s  above a r e  appl icable  t o  t h e  glossy f i n i s h e s .  Theae 

p a i n t s  a r e  not much used i n  r e s i d e n t i a l  rooms, but a r e  use fu l  i n  spec ia l  

appl ica t ions ,  e.g. l abora to r i e s  subjected t o  corros ive  chemicals such a s  ac id  

vapours o r  ferments (breweries,  d a i r i e s ,  e t c . ) .  

Chlorinated rubber base p a i n t s  a r e  similar i n  t h e i r  app l i ca t ions  t o  t h e  

above, except t h a t  they a r e  sometimes used i n  residences a s  vapour b a r r i e r s  

o r  as i n s u l a t o r s ,  thus  making it poss ib le  t o  apply outercoats  of o i l  base 

p a i n t s .  

Special  s t r u c t u r e s  

Concrete f l o o r s  a r e  o f t en  given coa t s  of very hard and e a s i l y  washable 

pa in t s ,  f o r  example epoxy r e s i n  o r  isocyanate p a i n t s .  These types have two 

components which a r e  mixed a t  t h e  time of use.  Sometimes hard wearing powders, 

e.g.  corundum, a r e  added t o  them. The same p a i n t s  can be advantageously 

employed i n  s t a i r -we l l s ,  publ ic  co r r idor s ,  classroom walls ,  e t c .  For these  

products it i s  important f o r  t h e  sur face  t o  be very dry,  otherwise t h e  pa in t  

w i l l  l i f t  o f f  immediately. 

Cer ta in  emulsion pa in t s ,  sometitnes containing coloured p l a s t i c  f i b r e s ,  

a r e  appl ied i n  t h i c k  coats  t o  hide sur face  i r r e g u l a r i t i e s  by t h e i r  t ex tu re ,  

and show remarkable r e s i s t a n c e  t o  shoclcs, abrasion and various kinds of 

s o i l i n g ,  and a t  t h e  same time they a r e  decora t ive .  Whether p l a i n  o r  i n  t i n t s ,  

t hese  p a i n t s  depend l i t t l e  on t h e  dryness of t h e  cement. 

We conclude t h i s  sec t ion  by touching on t h e  quest ion of swimming pools,  

r e se rvo i r s ,  water coolers  and s i l o s .  Any such cons t ruc t ion  i n  concrete  can 

be coated with p a i n t s  having bases of epoxy r e s i n ,  ch lor ina ted  rubber, poly- 

v inyl  chloride - vinyl  a c e t a t e  i n  so lu t ion  o r  buty l  rubber i n  so lu t ion .  

Except f o r  swimming pools,  c e r t a i n  bituminous o r  p i t c h  p a i n t s  with o r  without 



epoxy r e s i n s  i n  so lu t ion ,  o r  emulsified p i t c h  o r  bituminous products,  can 

meet the  same requirements. A l l  t hese  products must be very c a r e f u l l y  appl ied 

i n  order  t o  ensure s a t i s f a c t o r i l y  impermeability. 

Conclusion 

To sum up, t h e  problems posed by t h e  app l i ca t ion  of p a i n t s  t o  concrete  

and cement mortar come down t o  t h e  following. 

( 1 )  Moisture content 

This determines i n  l a rge  measure t h e  choice of p a i n t s  e spec ia l ly  f o r  

i n t e r i o r  work. The f igures  given below a r e  not d e f i n i t i v e ,  but serve a s  

guides which may be revised i n  the  l i g h t  of experience. 

Above 5% f r e e  water content i n  t h e  mater ia l ,  only permeable systems, 1 . e .  

f l a t  f  i n i sh ing  pa in t s ,  can be considered. 

Between 3% and 57; penneable systems a r e  s t i l l  pre fe rab le .  Glossy 

f i n i s h e s  should be r e j ec ted  i n  most cases,  except f o r  c e r t a i n  s p e c i a l l y  

designed complexes. Below 3% e i t h e r  permeable o r  impermeable systems a r e  

app l i cab le .  

( 2 )  Surface condit ion 

This determines whether a  p l a s t e r  must be used. 

F i l l i n g .  This i s  not advisable because of sur face  i r r e g u l a r i t i e s  a t  

r i g h t  angles  t o  panel jo in t s ,  e spec ia l ly  i n  k i tchens ,  bathrooms and unheated 

c e i l i n g s .  

Priminp;. This i s  recommended provided it i s  applied everywhere and 

th ick ly  (500 microns, f o r  example). 

Veneering p a i n t s .  They can replace  the  preparatory coat ;  they a r e  applied 

d i r e c t l y  i n  severa l  coa ts ,  and i n  most cases t h e i r  genera l ly  f ib rous  appear- 

ance w i l l  hide any surface f laws.  

(3 )  The use of form o i l s  

I f  t h e  concretes  a r e  c o r r e c t l y  made up t h e r e  i s  no danger, provided no 

more than twice the  quant i ty  recommended by t h e  manufacturer i s  used. It is 

wise, however, t o  c lean  powdery o r  doubtful  sur faces  with a  wet sponge. 

We have reviewed most of the  problems posed by concretes  and cement 

mortars and have attempted t o  resolve  them. It would be presumptuous t o  

claim t h a t  we have succeeded e n t i r e l y ,  but we may hope t h a t  e i t h e r  new o r  old 

products used i n  the  proper way can be of a s s i s t ance  t o  t h e  pa in te r  and enable 

him t o  sus ta in  h i s  fondness f o r  and p r ide  i n  h i s  work. 
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