METHOD FOR PRODUCING DURABLE
WATER-REPELLENT LAYER ON THE
suaﬁmE OF NATURAL DOWN

DESCRIPTION OF THE INVENTION |

The subject of the invention iIs a method
of producing, by means of low-pressure
and non-equilibrium  plasma (cold
plasma), a durable superhydrophobic
nanostructure on the surface of natural
down used as thermal Insulating filler
material for specialist and tourist clothes
and equipment. A two-stage plasma
process Is used to form a hierarchical
globular structure analogous to that
observed on lotus leaves, providing the
required superhydrophobic properties. In
the first stage of the process, the surface
of natural down is plasma activated to
create growth centers. In the second
stage, the down Is covered with a very
thin layer of plasma polymer produced by
glow discharge from a silicon precursor.
Using the active centers generated In the
first stage, the plasma polymerization
process leads to the growth of the layer
chemically bonded with the surface of
down, which guarantees its durabillity.

Examples of plasma reactors used in the
described process are presented Iin the
pictures.

Surface  morphology of
/ unmodified (a) and cold
plasma modified (b) down
according to the invention.
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Contact angle
measurements
performed on
goose down. As
good as 162°.

a) O b) 0 Natural goose down unmodified (a)
and covered by superhydrophobic

thin layer according to invention (b)
. after a shaking test in water.

\ APPLICATIONS

The first tests of non-
wettable down were
£ carried out by Olek
~ Ostrowski In the
~ high-mountain  suit
during the expedition
-4 to Cho Oyu in 2014.
The Iast tests were performed during the
Polish National Winter Expedition on K2
201/7/18. The peak attack suits and
sleeping bags were made using plasma
modified down.
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| INNOVATIONS |§ The superhydrophobic

down produced according
to the invention Is protected

by trademarks presented on the
poster and a patent PL 228924 B1.

Compared to the competitors, it provides
significantly higher hydrophobicity and
durability of the applied layer. In addition,
: polish down superhydrophobic down Is characterized
by unchanged functional parameters such,
as thermal Insulation, color, filling power or expansion.
Besides, it Is characterized by improved elasticity, which Is
maintained even with long contact with water. It absorbs much
less water in its volume and after wetting it dries much faster.

The plasma technique Is also characterized by significant
advantages compared to conventional methods. First of all, it

‘uses less chemical reagents In the production process, for this
f‘gason, it is considered to be environmentally clean and cost- I/I]/TA‘; 1"}5’:‘;’;(’;: ?lm'llloll-v 1
| effective method. In addition, the silicon precursors used In
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is technology are not toxic, and superhydrophobic layers
‘ade of them can be used In products for contact with human
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