Materiaty nowoczesnych
technologii — podgladanie natury

Nauka o materiatach jest taka stara jak cywilizacja.

» W starozytnych piecach do wypalania zelaza, dymarkach, znanych w
Egipcie w Il tysigcleciu p.n.e w umiejetny sposob wykorzystywano fakt, ze
zelazo z domieszkg wegla topi sie w nizszej temperaturze (nawet 1154°C)
niz czyste zelazo (1538°C) ; dzi$ nie bardzo potrafimy odtworzyé proces
dymarkowy

 odlewanie brazu, na pomniki lub dzwony, jest jeszcze trudniejsze
» sekrety produkciji porcelany byty strzezone przez tysigclecia

Okazuje sie, ze natura jest nie mniej pomystowa niz cztowiek.
Drewno, muszla czy ni¢ pajecza pozostajg prawie niedoscigtymi wzorami...



Beton, stal, porcelana | muszle

- Badania mikroskopowe materiatow pokazujg, ze wiele z
nich ma podobng strukture, nawet jesli sg one pozornie
bardzo rozne

« Najbardziej odporne materiaty konstrukcyjne:
- beton zbrojony

- chinska porcelana

- hartowana stal

- kompozyty polimerowe

majg strukture sktadajgca sie z dwoch faz — jednej wioknistej (prety
zbrojeniowe w betonie, wiokna Al,O, w porcelanie, wydtuzone krysztaty
martenzytu w stal, wiékna weg lowe Tub szklane w polimerach), odpornej na
rozcigganie | druglej wypelnlajqcej (beton, mulit, austenit, zywica),
odpornej na zgniatanie

« Okazuje sig, ze muszle maiz tez majg podobng strukture, wapienno-
organicznag, jak to pokazujg wyniki naukowe ponize;
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The nanostructural unity of Mollusc shells
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ABSTRACT
Calcite and aragonite shell layers of the main classes of Molluscs are
composed of monocrystalline units (prisms, tablets, laths or fibres). Scanning
electron and atomic force microscopy studies show these units are composed
of small round granules with a thin cortex (amorphous calcium carbonate
and/or organic matrix). These granules are organo-mineral composites. A
comparison of the size and shape of the granules in different taxa (Mollusca,
Brachiopoda) suggests a possible relationship with taxonomy and/or

phylogeny.

http://www.beg.utexas.edu/mainweb/publications/graphics/calcite.htm



Red abalone

Haliotis rufescens ang. Red abalone
pol. Stuchotka kalifornijska — do 30 cm
http://www.gastropods.com/5/Shell_965.shtml
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Haliotis rufescens

Macromolecular structure of the organic framework of nacre in Haliotis rufescens:
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Fig. 1. (a and b) SEM images of
fractured nacre from H. rufescens
illustrating tiles on nearly parallel
lamella. The “terrace” consisting of
one interlamellar layer of nacre is
shown at higher magnification in
(b), where the black arrow points to
a central region discussed below
and referred to in Mutvei (1979). (c)
Flat pearls grown on a glass slide
inserted into the mantle of a live red
abalone (described below). Note
the “stack of coins” arrangement
with a smaller tile (or tiles)
nucleated at the top of each stack.
(d) SEM image of a cross section of
H. rufescens organic matrix,
demineralized in EDTA, illustrating
individual and apparently porous
interlamellar layers




Haliotis rufescens
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The nanostructural unity of Mollusc shells
Mineralogical Magazine, February 2008, Vol. 7271}, pp. 243-246
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FiG. 1. Calcite structures. (a) Longitudinal fracture in the outer prismatic layer of Pinna. Unetched fracture, SEM
image. (b) Polarized transverse thin section of the prisms of Pinna, showing they are monocrystals. (¢) SEM image
of the inner foliated layer of Pecten. (d) SEM image of the outer prismatic layer of Haliotis rufescens. Formic acid
5% for 7 s. (e) Round granules surrounded by a thin dark cortex in the prisms of Pinna. AFM phase image. Polished
and etched surface, Milli-Q water for 48 h. (f) Granules and cortex in the outer layer of Concholepas. AFM phase
image. Polished and etched with protease in HEPES buffer for 23 h, at 38°C. (g) Inner surface of the foliated layer of
Pecten, showing the granules and cortices of the laths. AFM phase image. Na hypochlorite for 3 min. (4) Granules in
the middle layer of Haliotis. AFM phase image. Polished, fixed and etched surface, glutaraldehyde 25% + acetic acid
2% for 20 s.
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