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Å Thick paint coating with rapid 

application and strong adhesion

Å May seep into historic masonry 

pores and become trapped
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https://newatlas.com/graffiti -proofing -historic -buildings/12816/
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Å Pre-20th-century bricks with lower 

hardness, and higher porosity

(compared to contemporary 

bricks), made more vulnerable by 

prolonged weathering

https://www.youtube.com/watch?v=QW5p -C4BohY
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Å Dissolved paint and chemicals 

undesirably penetrate cracks

Å Potential for direct exposure to 

toxic or harsh substances

Å Time-consuming process

Å Causes substantial alteration of 

surface texture

Å Generates significant amounts of dust

Å Limited effectiveness- may 

leave a residue
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Å Time-consuming

Å May cause red brick 

discoloration

1990s-
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Å Pre-20th-century bricks with lower 

hardness, and higher porosity

(compared to contemporary 

bricks), made more vulnerable by 

prolonged weathering

Å A mechanical cleaning method 

using fine particles (typically 20-

220 µm) at low pressure (below 50 

psi) to remove paint through 

friction
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STEP 1 STEP 2

Å Alternating cleaning techniques helps 

reduce the risk of significant surface 

texture changes from using a single 

method

Å Micro-abrasive cleaning can be used as 

the first step before poulticing or laser 

cleaning
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How effective are micro-abrasive techniques in removing black spray paint graffiti from late 19th -century weathered 

machine-made red brick while achieving visible cleanliness  with minimal alteration to surface texture ? 
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How can spray paint removal effectiveness be assessed and defined specifically for late 19th -

century weathered machine-made brick?

How can surface texture changes be measured and defined on historic weathered machine -

made brick after micro -abrasive cleaning?

How do instrumental assessments correlate with subjective sensory evaluations , 

including tactile and visual assessment, and inform cleaning practices?
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How can spray paint removal effectiveness be assessed and defined specifically for late 19th -

century weathered machine-made brick?

How can surface texture changes be measured and defined on historic weathered machine -

made brick after micro -abrasive cleaning?

How do instrumental assessments correlate with subjective sensory evaluations , 

including tactile and visual assessment, and inform cleaning practices?
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Å Color change assessment : "Testing Methods and Criteria for the Selection/Evaluation of Products for the 

Conservation of Porous Building Materials" (2006)ð Tabasso & Simon
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How can spray paint removal effectiveness be assessed and defined specifically for late 19th -

century weathered machine-made brick?

How can surface texture changes be measured and defined on historic weathered machine -

made brick after micro -abrasive cleaning?

How do instrumental assessments correlate with subjective sensory evaluations , 

including tactile and visual assessment, and inform cleaning practices?
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Å "Measuring Surface Roughness on Stone: Back to Basics" (2000) ð Grissom, Charola, et al.

Å "A Topographical Assessment and Comparison of Conservation Cleaning Treatments" (2003) ðGaspar et al.

Å Color change assessment : "Testing Methods and Criteria for the Selection/Evaluation of Products for the 

Conservation of Porous Building Materials" (2006)ð Tabasso & Simon
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How can spray paint removal effectiveness be assessed and defined specifically for late 19th -

century weathered machine-made brick?

How can surface texture changes be measured and defined on historic weathered machine -

made brick after micro -abrasive cleaning?

How do instrumental assessments correlate with subjective sensory evaluations , 

including tactile and visual assessment, and inform cleaning practices?
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Å "Measuring Surface Roughness on Stone: Back to Basics" (2000) ð Grissom, Charola, et al.

Å "A Topographical Assessment and Comparison of Conservation Cleaning Treatments" (2003) ðGaspar et al.

Å "Measuring Surface Roughness on Stone: Back to Basics" (2000) ð Grissom, Charola, et al.

Å Color change assessment : "Testing Methods and Criteria for the Selection/Evaluation of Products for the 

Conservation of Porous Building Materials" (2006)ð Tabasso & Simon



IN
T

R
O

D
U

C
T

IO
N

E
V

A
L
U

A
T

IO
N

16

T
E

S
T

IN
G

R
E

S
U

L
T

S
 &

 C
O

N
C

L
U

S
IO

N

Micro-Abrasive Cleaning / Effectiveness / Historic Brick /

Graffiti Removal / Surface Color / Surface Texture
Presenter: Ke-An Chiang



IN
T

R
O

D
U

C
T

IO
N

E
V

A
L
U

A
T

IO
N

17

T
E

S
T

IN
G

R
E

S
U

L
T

S
 &

 C
O

N
C

L
U

S
IO

N

Micro-Abrasive Cleaning / Effectiveness / Historic Brick /

Graffiti Removal / Surface Color / Surface Texture
Presenter: Ke-An Chiang



IN
T

R
O

D
U

C
T

IO
N

E
V

A
L
U

A
T

IO
N

18

T
E

S
T

IN
G

R
E

S
U

L
T

S
 &

 C
O

N
C

L
U

S
IO

N

Micro-Abrasive Cleaning / Effectiveness / Historic Brick /

Graffiti Removal / Surface Color / Surface Texture
Presenter: Ke-An Chiang

Spray paint application



IN
T

R
O

D
U

C
T

IO
N

E
V

A
L
U

A
T

IO
N

19

T
E

S
T

IN
G

R
E

S
U

L
T

S
 &

 C
O

N
C

L
U

S
IO

N

Micro-Abrasive Cleaning / Effectiveness / Historic Brick /

Graffiti Removal / Surface Color / Surface Texture
Presenter: Ke-An Chiang

Styrene-modified 

alkyd binder and 

nitrocellulose 

formulation

Employs a mixture of air and 

micro-grained abrasive mediums

Marine-derived spherical 

crystalline calcium carbonate 

with a hardness of 3.5ð4 (Mohs) 

as abrasive medium

Sourced from a demolished 

Bridgeport, PA 1870s 

residence
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Styrene-modified 

alkyd binder and 

nitrocellulose 

formulation
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Styrene-modified 

alkyd binder and 

nitrocellulose 

formulation

SEM-EDS Line Scan



IN
T

R
O

D
U

C
T

IO
N

E
V

A
L
U

A
T

IO
N

22

T
E

S
T

IN
G

R
E

S
U

L
T

S
 &

 C
O

N
C

L
U

S
IO

N

Micro-Abrasive Cleaning / Effectiveness / Historic Brick /

Graffiti Removal / Surface Color / Surface Texture
Presenter: Ke-An Chiang

Approx. 9.1-

9.4%

Porosity

Under 8%
5

Sourced from a demolished 

Bridgeport, PA 1870s 

residence



Sourced from a demolished 

Bridgeport, PA 1870s 

residence
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SEM Imaging
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Employs a mixture of air 

and micro-grained 

abrasive mediums

Marine-derived spherical 

crystalline calcium 

carbonate with a hardness 

of 3.5ð4 (Mohs) as 

abrasive medium

Oolitic aragonite paticles under steroscope
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Visually clean threshold
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Å "Microblasting Cleaning for Façade 

Repair and Maintenance: Selecting 

Technical Parameters for Treatment 

Efficiency" (2015) ð Iglesias-

Campos et al.

Visually clean threshold
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It measures color by analyzing 

light absorption and reflection 

across multiple wavelengths
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It measures color by analyzing 

light absorption and reflection 

across multiple wavelengths
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It measures color by analyzing 

light absorption and reflection 

across multiple wavelengths

IDEAL 

SITUATION

PRACTICAL 

SITUATION
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It measures surface roughness 

by scanning height variations 

with light-based technologies
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Å Fire-skin loss was 

significantly greater on 

historic brick than on 

contemporary brick

Å Black paint residue 

was more visible on 

historic brick than on 

contemporary brick
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Å RSfs (residual staining referenced to the pre -cleaning surface) on historic brick is approximately 15% 

higher than that of contemporary brick, averaging around 27%
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Å RSfs (residual staining referenced to the pre -cleaning surface) may have been influenced by long -term soiling and weathering
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Å RSfs (residual staining referenced to the pre -cleaning surface) may have been influenced by long -term soiling and weathering
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Å Surface roughness (Rq/Sq) increased by ~6 ð13 µm after reaching visual cleanliness
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Å Longer cleaning (+20s) increased surface roughness more than pressure changes ( ±0.05 MPa) or pre-wetting
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Å Surface roughness change values may not indicate the extent of fire -skin loss
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Å Tactile assessment may be effective in detecting both subtle roughness changes and visible fire -skin wear



IN
T

R
O

D
U

C
T

IO
N

R
E

S
E

A
R

C
H

 F
O

C
U

S
E

V
A

L
U

A
T

IO
N

45

T
E

S
T

IN
G

Micro-Abrasive Cleaning / Effectiveness / Historic Brick /

Graffiti Removal / Surface Color / Surface Texture
Presenter: Ke-An Chiang

Å Tactile differences in two brick texture may relate to the spacing of surface irregularities

Brick A Brick B
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Å Tactile differences in two brick texture may relate to the spacing of surface irregularities

Brick A Brick B


