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The Modification of Calcium Carbonate Nanoparticle Surface
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Abstract

Calcium carbonate can potentially be used in drug delivery applications due to
biocompatibility and biodegradability. Conventionally, surface modification of calcium
carbonate was achieved with polymer or other organic substances by physisorption. With
strong ionic interaction between calcium ion and carboxylate ion, a novel technique of
chemisorption was developed and reported, herein. In this research carboxylate ions,
namely acetate ion, propionate ion and rose bengal, were coated on the surface of calcium
carbonate nanoparticle which had been pre-treated with calcium ion layer(s). With
multilayer coating technique, rose bengal can be loaded on the surface of nanoparticle up
to 3.83% weight. This method can open the use of functional calcium carbonate to wide
variety research fields such as drug delivery and catalysis. Modification with other organic

salts on calcium based minerals is now under investigation.

Keyword: Calcium carbonate, nanoparticle, Calcium ion, Single layer, Multi layer,

Carboxylate ion.
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1.3.1 Thermogravimetric Analysis (TGA)

a

MATIZA TGA Wunsfinwinisifsunlasmesasimnanienmuazniaaiilosamgl

Y

WU 19en15liANLSaumednsINISHANTUAI Wadnuminvesa1siuasuwladll T991aLin
nnsiUdsusUamIanienn lawn n1sseme n1sseiin nsgedunianienn Judu vsesaiin

a avy o = ) @ v 19
NN ULUAINILAL IWLLﬂ ﬂ']i@j@‘?]"UVl'NLﬂll N58a8AIVDIET LUUAY

.24' Y 1 "y 5 v Ao Y a ~ 19
E‘U‘Vl 1.7 939819057 TGA 33‘1/!’3']\‘13@EJa%sUaﬂ‘u’Wi‘lJﬂ‘V]LﬁﬂlﬂﬂUQMﬁQNﬁU’Jﬁ@ﬂﬁ’]L%ﬁL‘(JEJ?{

a % - v aa A Y] a I a
"\]'V]E‘UV] 1.7 LLﬂ@\‘ﬁ@UagGﬂJ@QU"IﬂUﬂ‘WLaﬂlﬂLﬂJ@LWUUﬂUQﬂJMQN a'uJ’]iﬂU@ﬂvL@I'J']ﬁWTW

TaTzviinmsaaemiigamninazUsunainlvg arslienuuiansvielyl

1.3.2 Zeta potential

1% (%
a a = ' [y &Y

auNMARRAaRLAlUANaraIeariuTEUTIMRITURYTUANYAIANNEYRIANTIY 9 BUAIA

Y

=

dalugfivszinuduau Vudeusiinisdnudsiiuiy eynine1aiivszquanls Zeta potential Ao

(%
Y

Andlufihsgninauinunuiiveteyuninneaaseniulossudu 9 luaisazany Wedndluiihgsgs (NS

1 '
a A a

UInukarau) eyninneaassatuBliaissningsluiie mszasinlieuniamaitueguenilu

a val (% [J 14 120
aunAvel q Tuansazanelas linznquiulufeuvuinlg



+ + -
_l’_
+ - - ++
+ -1 +:‘ n
F . -
- i+ :
L
I +|
+ " A
+ L o
-~ _ -
" _ 4
_ +
+ + -
— - 4

] \ 20
JUN 1.8 M3nseangvesUsyysevaumaniiuszau

1.3.3 Transmission electron microscopy (TEM)
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