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Study on the Raindrop Stain Mechanism on Coatings
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Summary

Raindrop stains on exterior walls of buildings can be caused by adhesion of staining materials
in running rain droplets, but there are a lot of unknown factors for its mechanism. In order
to clarify the mechanism for raindrop stains, it is important to reproducibly apply staining
materials to coatings and to observe phenomena accurately. In this study, we developed a
raindrop-stain test system which is free from influence of external factors like weather changes
and resulted in almost the same characteristics of staining pattern as outdoor testing. Then, we
focused on relationships between shapes, running and rolling behaviors of water droplets and
tried to discuss the stain mechanism on coatings by observing the phenomena with a high speed
camera. As a result, we suggest that staining materials adhere to coatings at the upper part of
a droplet while droplets including staining materials run down on coatings. We surmise that
especially when the droplets run continuously, the part where wetting and drying processes are
repeated on a coating surface is easily coated with staining materials.
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Fig. 1 lllustration of dynamic contact angles
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Fig. 2 Methods for measuring contact
angles of water on coatings

2.2 Bh—R2T vV EF & A5 R R SR

T EE B BRI L2 9 SRR B 32720,
B3I 7R BB A LT o HEld 2 UL 7L
ZINLEREE HV: T R3O &5 12 HEE HER T A%200 mmlil 7%
S IHZ120° WP IS, BEREAS TR I 22 XIS FREL
720 THYMED BS% I THIWT 2720, BTG
RO T G EKF A BRI 3> 7710 mmoOAz iiE 7
5. EEARyTE AW TL247/2 098 w LICHEEL. 057
Mg T30 MM T 52872, ETIWHRIKICETD
5 55 B W RE N sl o 7 — 5817 o0 AR AL

Drop point
Bended test panel

5 200 mm
)|

— Water droplet with
dispersed carbon

120 °

Pump

Fig. 3 lllustration of a raindrop-stain test system for
running water droplets with dispersed carbon
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Table1l Water contact angle of
panels after immersion in water for 24h

Blank Silicate type
Static contact angle (deg.) 79 61
Receding contact angle (deg.) 58 11
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Fig. 4 lllustration of a system for observing internal rolling behavior from the side and the front
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Fig. 5 a) Images of a panel after the raindrop-stain test with water
droplets including dispersed carbon on the Blank (without
anti-staining agent), b) Magnified upper part of the stained
panel for 30 minutes, c) Magnified two black stain lines at

lower part of the stained panel for 30 minutes
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Fig. 6 a) Images of a panel after the raindrop-stain test on the
silicate type, b) lllustration of meandering droplet paths

on the Silicate type
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Table2 Characterization of running water droplets on
perpendicular panels

Blank Silicate type
Droplet path Straight Meandering
Length of tail Short Long
Shape of residue droplet Bulky Broad and thin
State of residue droplet Dotted Trail
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