
	
  
Guidelines	
   for	
   selec.ng	
   op.mal	
   coa.ngs	
   for	
   outdoor	
   heritage	
   can	
  
vary	
   program	
   to	
   program	
   and	
   conservator	
   to	
   conservator,	
   but	
  
several	
   generaliza.ons	
   can	
   be	
  made	
   to	
   aid	
   in	
   the	
   decision-­‐making	
  
process.	
  	
  Coa.ng	
  selec.on	
  is	
  dependent	
  on	
  the	
  results	
  expected	
  with	
  
use	
   of	
   the	
   coa.ng:	
   retreatability/reversibility,	
   re-­‐satura.on,	
   gloss	
  
adjustment,	
   graffi.	
   protec.on,	
   and	
   chemical,	
   fade,	
   or	
   scratch	
  
resistance.	
   	
  Selec.on	
  of	
  coa.ng	
  class	
  may	
  also	
  be	
  based	
  upon	
  ease-­‐
of-­‐applica.on,	
   and	
   safety	
   of	
   personnel,	
   and	
   intended	
  maintenance	
  
schedule.	
   Other	
   factors	
   must	
   be	
   considered	
   when	
   choosing	
   a	
  
protec.ve	
  coa.ngs,	
  such	
  as:	
  	
  
	
  

1.  substrate	
  applicability	
  (film	
  flexibility	
  and	
  strength,	
  adhesion)	
  	
  
2.  surface	
  aesthe.cs	
  (color,	
  clarity,,	
  surface	
  morphology)	
  
3.  .me-­‐appropriate	
  film	
  forma.on	
  
4.  thermally	
  stable	
  and	
  non-­‐yellowing	
  
5.  offers	
   significant	
   barrier	
   protec.on,	
   yet	
   allow	
   for	
  water	
   and	
  

vapor	
  transmission	
  

	
  	
  Study	
  of	
  pH-­‐sensi.ve	
  and	
  reversible	
  aqueous	
  acrylic	
  coa.ngs	
  for	
  cultural	
  heritage.	
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Transparent	
  coa.ngs	
  can	
  provide	
  addi.onal	
  stability	
  and	
  protec.on	
  
to	
   outdoor	
   heritage,	
   such	
   as	
   historic	
   buildings,	
   public	
   murals,	
   and	
  
sculptures.	
   	
   Recent	
   .ghtening	
   of	
   VOC	
   (vola.le	
   organic	
   content)	
  
regula.ons	
  in	
  the	
  United	
  States	
  have	
  limited	
  the	
  variety	
  of	
  coa.ngs	
  
permi[ed	
  for	
  outside	
  applica.on	
  and	
  preserva.on	
  use	
  and	
  impacted	
  
the	
  use	
  of	
  solvents	
  during	
  conserva.on	
  treatments.	
  Coa.ngs	
  that	
  are	
  
applied	
   with	
   the	
   use	
   of	
   organic	
   solvents,	
   such	
   as	
   mineral	
   spirits	
  
acrylics,	
  may	
  be	
  “grandfathered	
   in”	
  for	
  use	
  by	
  government	
  officials,	
  
as	
  was	
  the	
  case	
  as	
  the	
  2011	
  restora.on	
  of	
  Michael	
  Webb’s	
  St.	
  James	
  
Church.	
  	
  Older	
  solvent-­‐based	
  coa.ng	
  systems	
  require	
  the	
  applica.on	
  
of	
   addi.on	
   solvent	
   to	
   remove	
   the	
   aged,	
   bri[le,	
   or	
   physically	
  
degraded	
   surface	
   coa.ngs,	
   which	
   can	
   present	
   a	
   roadblock	
   to	
  
receiving	
  a	
  VOC-­‐exemp.on	
  when	
  conserva.on	
  of	
  cultural	
  heritage	
  is	
  
performed	
  outside.	
   	
  VOC	
  exemp.ons	
  are	
  gradually	
  becoming	
  more	
  
difficult	
  to	
  obtain	
  and	
  are	
  oben	
  issued	
  on	
  a	
  per	
  treatment	
  basis.	
  	
  The	
  
development	
   and	
   study	
   of	
   aqueous-­‐based	
   coa.ng	
   systems	
   is	
   in	
  
direct	
   response	
   to	
   the	
   increasing	
   demanding	
   path	
   for	
   approval	
   of	
  
organic-­‐coa.ng	
  systems	
  on	
  conserva.on	
  work	
  sites.	
  	
  	
  
	
  
	
  
	
  
	
  
	
  

	
  
basic	
  aqueous	
  solu.on	
  and	
  then	
  can	
  be	
  removed	
  using	
  an	
  aqueous	
  
solu.on	
   within	
   the	
   pH	
   sensi.vity	
   range.	
   The	
   manipula.on	
   of	
  
copolymer	
  concentra.on	
  and	
  other	
  addi.ves	
  result	
  in	
  a	
  range	
  of	
  pH	
  
sensi.vity	
   (pH	
   5.0-­‐7.5)	
   that	
   may	
   prove	
   useful	
   as	
   a	
   sacrificial	
   or	
  
protec.ve	
   coa.ng	
   for	
   artworks,	
   par.cularly	
   outdoor	
   public	
   murals	
  
that	
  require	
  coa.ng	
  renewal	
  every	
  10-­‐15	
  years.	
  	
  

Coa.ng	
  Use	
  on	
  Outdoor	
  Cultural	
  Surfaces	
  

Coa.ng	
  Formula.ons	
  
	
  
An	
  added	
  factor	
  for	
  the	
  environmentally-­‐friendly	
  formula.ons	
  	
  being	
  
developed	
  was	
  that	
  the	
  coa.ng	
  must	
  be	
  reversible	
  using	
  aqueous	
  
methods,	
  with	
  the	
  intended	
  pH-­‐sensi.vity	
  for	
  removal	
  to	
  be	
  above	
  
pH	
  8.5.	
  Evonik’s	
  L100	
  (MA-­‐MMA	
  copolymer	
  (1:1)	
  and	
  S100	
  (MA/
MMA	
  copolymer	
  (1:2))	
  resins	
  were	
  selected	
  due	
  to	
  their	
  pH-­‐
sensi.vity	
  above	
  pH	
  6.5-­‐7.0.	
  This	
  means	
  that	
  if	
  the	
  coa.ng	
  could	
  be	
  
manipulated	
  to	
  a	
  sensi.vity	
  range	
  above	
  pH	
  8.5,	
  the	
  coa.ng	
  would	
  
be	
  soluble	
  in	
  basic	
  condi.ons,	
  yet	
  would	
  not	
  be	
  soluble	
  during	
  wet	
  
weather	
  condi.ons,	
  as	
  rain	
  and	
  snow	
  in	
  urban	
  environments	
  
typically	
  ranges	
  from	
  pH	
  4.5-­‐6.5.	
  
	
  
	
  

	
  
Coa.ngs	
  can	
  help	
   for.fy	
   the	
  surfaces	
   they	
  cover,	
  but	
   they	
  can	
  also	
  
add	
   stress	
   and	
   hinder	
   water	
   transport	
   if	
   an	
   unsuitable	
   coa.ng	
   is	
  
selected	
   for	
  a	
  project	
  or	
  building.	
   Inves.ga.ons	
  such	
  as	
   this	
  poster	
  
are	
   intended	
   to	
   determine	
   which	
   coa.ngs	
   are	
   compa.ble	
   with	
  
historic	
   or	
   painted	
   surfaces	
   and	
  which	
   aged	
   coa.ngs	
   can	
   be	
   safely	
  
removed.	
   	
   For	
   example,	
   more	
   damage	
   (e.g.	
   peeling,	
   flaking,	
  
yellowing)	
  was	
  done	
  to	
  public	
  murals	
  in	
  the	
  1990s	
  through	
  improper	
  
or	
  incompa.ble	
  coa.ng	
  applica.on	
  than	
  would	
  have	
  been	
  caused	
  by	
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caused	
  by	
  actual	
  graffi..	
   	
  Similarly,	
  coa.ngs	
  on	
  
historic	
   brick	
   or	
   granite	
   buildings	
   have	
   caused	
  
significant	
  visual	
  and	
  structural	
  defects,	
  such	
  as	
  
spalling,	
   as	
   a	
   direct	
   result	
   of	
   insufficient	
   vapor	
  
transmission	
   aber	
   coa.ng	
   applica.on.	
   	
   These	
  
unintended	
  nega.ve	
  effects	
  were	
  oben	
  due	
   to	
  
a	
  lack	
  of	
  research	
  and	
  consensus	
  on	
  the	
  quality	
  
and	
   efficacy	
   of	
   the	
   materials	
   promoted	
   as	
  
protec.ve	
  architectural	
  coa.ngs.	
  

Kent	
  Twitchell,	
  Bride	
  and	
  
Groom,	
  Los	
  Angeles,	
  
1972-­‐76,	
  as	
  seen	
  in	
  
February	
  2009.	
  	
  

Coa.ng	
  tests	
  on	
  Michael	
  Webb’s	
  St.	
  James	
  Church,	
  Philadelphia,	
  2011.	
  
	
  
Legend	
  for	
  above:	
  	
  
1.	
  	
  Fresh	
  applica.on;	
  	
  2.	
  	
  One	
  coat,	
  dried;	
  3.	
  	
  Two	
  coats,	
  dried	
  

Conclusions	
  

Abstract	
  

Guidelines	
  for	
  Coa.ng	
  Selec.on	
  

	
  
With	
  the	
  intent	
  to	
  develop	
  a	
  new	
  conserva.on	
  coa.ng	
  that	
  was	
  
transparent,	
  ma[e,	
  stable,	
  outdoor	
  UV-­‐protec.ve	
  coa.ng	
  with	
  
op.mal	
  adhesion,	
  hydrophobicity,	
  environmental	
  compliance,	
  and	
  
aqueous	
  cleaning	
  poten.al,	
  the	
  polymeric	
  base	
  for	
  the	
  project	
  was	
  
selected	
  due	
  to	
  its	
  pH-­‐sensi.vity	
  above	
  pH	
  6.5.	
  However,	
  there	
  are	
  
s.ll	
  some	
  por.ons	
  of	
  the	
  formula.on	
  that	
  needs	
  to	
  be	
  further	
  
developed,	
  such	
  as	
  sustained	
  pH-­‐sensi.vity	
  above	
  pH8.5,	
  before	
  the	
  
coa.ng	
  is	
  ready	
  for	
  conserva.on	
  treatments.	
  

pH-­‐sensi.ve	
   methacrylic	
   acid	
   and	
   methyl-­‐
methacrylate	
   co-­‐polymers	
   from	
   the	
   medical	
  
coa.ng	
   industry	
   are	
   combined	
   with	
   different	
  
ra.os	
  of	
  plas.cizers	
  and	
  UV	
  protec.ve	
  addi.ves	
  
to	
   create	
   stable,	
   non-­‐yellowing,	
   reversible	
  
coa.ngs.	
  The	
  coa.ng	
  can	
  be	
  applied	
  in	
  a	
  slightly	
  	
   

 
The monomers are randomly distributed along the copolymer chain. Based on SEC method 
the weight average molar mass (Mw) of EUDRAGIT® L 100 and EUDRAGIT® S 100 is 
approximately 125,000 g/mol. 
 

3 Characters 

Description 

White powders with a faint characteristic odour. 

Solubility 

1 g of EUDRAGIT® L 100 or EUDRAGIT® S 100 dissolves in 7 g methanol, ethanol, in 
aqueous isopropyl alcohol and acetone (containing approx. 3 % water), as well as in 1 N 
sodium hydroxide to give clear to cloudy solutions.  
EUDRAGIT® L 100 and EUDRAGIT® S 100 are practically insoluble in ethyl acetate, 
methylene chloride, petroleum ether and water. 

4 Tests 

Test solution 

A 12.5 % solution of the dry substance is used for the Test solution: a quantity of 
EUDRAGIT® L 100 or EUDRAGIT® S 100 corresponding to 12.5 g dry substance is dissolved 
in a mixture of 84.9 g isopropyl alcohol and 2.6 g water. 

Particle size 

At least 95 % less than 0.25 mm 
The particle size is determined according to Ph. Eur. 2.1.4 or USP <811>. 

Film formation 

When the Test solution is poured onto a glass plate, a clear film forms upon evaporation of 
the solvent. 

Dry substance / Residue on evaporation 

At least 95.0 % 
The test is performed according to Ph. Eur. 2.2.32 method d. 1 g powder is dried in an oven 
for 6 hrs at 110 °C. 
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Eudragit	
  copolymer	
  

	
  
To	
   vary	
   the	
   strength	
   and	
   elas.city	
   of	
   the	
  
coa.ngs	
   and	
   the	
   ability	
   to	
   form	
   a	
   clear,	
  
transparent	
   coa.ng,	
   the	
   amount	
   and	
   type	
  
of	
   plas.cizer	
   and	
   an.-­‐tacking	
   agent	
   were	
  
adjusted.	
   However,	
   some	
   formula.ons	
  
using	
  triethyl	
  citrate	
  as	
  a	
  plas.cizer	
  tended	
  
to	
   become	
   less	
   basic	
   with	
   aging	
   and	
   was	
  
par.ally	
   solubilized	
   with	
   rainwater	
   in	
  
outdoor	
   trials.	
   Formula.ons	
   mixed	
   with	
  
proprietary	
   Evonik	
   FS	
   10	
   plas.cizer/an.-­‐
tacking	
   agent	
   solu.on	
   performed	
   best	
   in	
  
the	
  applica.on	
  and	
  removability	
  trials,	
  and	
  
these	
   coa.ngs	
   were	
   able	
   to	
   be	
   modified	
  
with	
  added	
  UV	
  stabilizers	
  for	
  enhanced	
  UV	
  
protec.on.	
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