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Introduction

This research investigates the water-resistance

performance of traditional COB (clay—sand—straw)
building material when enhanced with natural
biopolymer coatings. Surface treatments and internal
additives such as chitosan, sodium alginate, linseed oil,
and variants combined with beeswax were tested to
address key durability and moisture challenges in
earthen construction.

Sample Variants : 13 variants
Size: 100 x 100 x 20 mm
Treatments:

* |nternal mixing

* External coating

Tests:

e \Water Contact Angle

e Capillarity

e \Water Absorption
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Average Water Contact Angles for Treated Cob Samples

Variant Avg. WCA (°)
* No-Straw + Linseed + Beeswax 100.87°
* Straw + Linseed + Beeswax 97.03°
e Straw + Chitosan + Linseed + BW 91.23°
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Capillarity (Rise in mm)

Variant Capillary Rise (mm)

e Straw + Linseed + Beeswax 1 mm
e Straw + Chitosan + Linseed + BW 2 mm

e Straw + Linseed Only 5 mm
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Capillary Rise in Cob Samples After 1-Hour Immersion

Water Absorbtion

Variant % Gain (24h)
* No-Straw + Linseed Oil Only +5.70%
e Straw + Linseed Oil Only +9.34%
* Straw + Chitosan + Linseed + BW  +14.56%

% Water Absorption (24h)
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Conclusion

Natural coatings like linseed oil and chitosan significantly
improved cob’s water resistance. The best-performing
sample in water absorption was linseed oil only (no straw),
while chitosan + linseed oil + beeswax showed the highest
surface hydrophobicity. These findings support the use of
bio-based treatments to enhance traditional earth-based
materials in a simple, sustainable way.
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