" #$#%



%



G

-

N
"4 “"

;a
$ &' &&( 1) ( -
% * gt # crystals (ADVANCED MATERIALS)
" # ! $ "
& # $

Outer calcium carbonate
(prismatic) layer

(nacreous) layer »
Growth surface —»

Shell-secreting cells Mantel tissue

#5 %& ! % 1'$ %' ] O *+,-*1



6%

#)+4+5 " 1+'5

6 6

N

N~




CRYSTAL ,
GROWTH ————
ZHDESIGN

Comparative Study of Calcium Carbonates and Calcium Phosphates
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ABSTRACT: The aim of this study is to comtribute to understanding the “—
mechasliss uoddyiog e Gomation o Nologially Rsat monb by = wam
comparing the properties of sald phases fomed in cakium phowphate (L-l') .,r [

caldum cabonate (CaCO,) precipitation systems, at defined initlal experiment

conditions; supersaturation, constituent fons ratle, fonk mmml\ .mnr g
presence of relevant Immms o, This thiee s o nfMunm a.m.x
investigated: () ops
ontaining a&litional s system wm. higher brk .ﬂmglh poo
addition of Mg*. The respective precipitation dagrams were constructed, and — § . e °
supersituration domalns of Efferent CaP and uLO\ solid phases farmation
were identified. The oblaied revults may have implications. not_ only for
biomineralization and geochemistry, buulw bt materials acience in general.
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Effect of Inorganic Anions on the Morphology and Structure of Magnesium

Calcite

Damir Kralj,*"*! Jasminka Kontrec," Ljerka Brecevi¢,*! Giuseppe Falini,"! and

Vesna Nothig-Laslo'*!

Abstract: Calcium carbonate was pre-
cipitated from calcium hydroxide and
carbonic acid solutions at 25°C, with
and without addition of different mag-
nesium (MgSO,, Mg(NO;), and MgCl,)
and sodium salts (Na,SO,, NaNO; and
NaCl) of identical anions, in order to
study the mode of incorporation of
magnesium and inorganic anions and
their effect on the morphology of cal-
cite crystals over a range of initial reac-
tant  concentrations and limited
c(Mg*)le(Ca**) molar ratios. The
morphology, crystal size distribution,
composition, structure, and specific sur-
face area of the precipitated crystals, as
well as the mode of cation and anion

25H 7 09 |

incorporation into the calcite crystal
lattice, were studied by a combination
of optical and scanning electron micro-
scopy (SEM), electronic counting, a
multiple BET method, thermogravime-
try, FI-IR spectroscopy, X-ray diffrac-
tion (XRD), and electron paramagnetic
resonance (EPR) spectroscopy. In the
systems of high initial relative supersa-
turation, precipitation of an amorphous
precursor phase preceded the forma-
tion of calcite, whereas in those of

Keywords: anions - calcite
crystal growth - crystal morphology -
magnesium

lower supersaturation calcite was the
first and only polymorphic modifica-
tion of caleium carbonate that ap-
peared in the system. The magnesium
content in calcite increased with the
magnesium concentration in solution
and correlated with the type of
magnesium salt used. Mg incorporation
caused the formation of crystals elon-
gated along the calcite ¢ axis and, in
some cases, the appearance of new
{011} faces. Polycrystalline aggregates
were formed when the ¢(Mgt)/
c.((‘uz*) molar ratios in solution were
increased. Addition of sulfate ions,
alone, caused formation of spherical
calcite polycrystalline aggregates.
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The effect of different amino acids on spontaneous precipitation of [ ®™
calcium carbonate polymorphs =

Lara Stajner”, Jasminka Kontrec®, Branka Njegi¢ DZakula ®, Nadica Maltar-Strmecki ”, Milivoj Plodinec®,
Daniel M. Lyons “, Damir Kralj **

*Division of Mareriais Chemistry, Ruder Bofkovi¢ Institute, Bijenicin ¢ 54, 10000 Zagreb, Croatio

*Division of Physical Chemistry, Ruder Bogkowit instirute. Bijenicka ¢ 54, 10000 Zagreb. Croatia

“Division of Marerials Physics, Ruler Befkovié Instirtute, BjeniZia c. 54, 10000 Zagreb, Craatia

4 Center for Marine Research, Ruder Bodkovi Institute, Giordana Paliaga 5. 52210 Rovinj, Croatia

ARTICLE INFO ABSTRACT

Aticie hismry: of CaCO,4 in the presence of selected amino acids (AA) has been
Received I8 September 2017 investigated. The r-aspartic acid (Asp). i-lysine (Lys) r-asparagine (Asn), -tyrosine (Tyrl i-
Received in revised form 29 December 2017 phenylalanine (Phe), 1-serine (Ser) and 1-akinine (Ala) were selected because of different charge and
Acoeyted 3% Jumay 3% polarity of their side chains at applied I conditions. The ted AA are building units
of soluble mac putatively for ization of molluscs’ It
ComemicAI by 3V tster was assumed that not only the acidic, but also the polar (hydrogen bonding) AA might contribute to
—— magomolecules’ interactions with the mineral surfaces. The mineralogical composition, structure and
v B:nut L marphology of precipitates formed in the presence of wide range of concentrations of AA have been
AL Crystal morphology determined by XRD, FT-IR and EPR spectroscopy. HPLC-MS and SEM. In the reference system, without
A2 Growth from solustions AA addition, a mixture of typical ckite rhombohedral crystals and vaterite spherulites has been
B1. Calcium carbonate observed, while AA with negatively charged or polar side chains (Asp, Tyr, Lys, Asn, Ser) significantly
B1. Amino acids changed the morphology, phase composition and arystal structure of the predipitates. The effects of non
polar AA (Phe, Ala) on the structural and properties of ates are less d
The stronger impact observed for polar AA and particularly negatively charged Asp, may be correlated

with the additional electrostatic interactions of side-chain groups with mineral surfaces.
© 2018 Elsevier BV. All rights reserved.
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