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Surface Modification of Ultrafine Calcium
Carbonate Powders as Plastic Fillers with
Co-modifier
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of Specially Functional Materials under Ministry of Education
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Abstract: The ultrafine powders of calcium carbonate (CaCO;) was
modified with a co-modifier of oleic acid and maleic anhydride in a high
intensive stirrer. The surface structures of prepared samples were
characterized by various methods like Raman spectroscopy,
thermogravimetric analysis, specific surface area, particles size
distribution and rheology. The results indicated that there existed a
physical adsorption of modifiers on the surface of CaCO; particles. The
surface free energies and polar components of the particles modified with
the co-modifier were lower than those of the unmodified CaCO; particles.
The CaCO; particles modified with the co-modifier appeared hydrophobic
and lipophilic. The rheological behavior of the suspensions composed of
the unmodified and modified CaCO; with paraffin was compared. The
results showed that the apparent viscosity of the suspension with the

modified CaCO; powders was lower than that of the suspension with
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unmodified CaCO; powders. A polyethylene plastic filled by CaCOs
powder modified with the co-modifier could had a higher whiteness and
better mechanical properties.
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1 . CaCO;s
Tab.1 Surface free energy and its components of water and methylene iodide and their contact angles on surfaces of palletized

CaCO; powders before and after modification

yi!/(m)-m™) yi(m) - m™) v/ (mJ-m?) ! 6, /(%) 6 /(%) 0 /(%) 0 /(%)
51 21.8 72.8 2.36 0 15.5 51.9 91.7
0 50.8 50.8 0 76 17.9 48.6 63
0 sylon’ NN CaCO;.,
CaCoOs °
2 CaCO; CaCoO, o
Tab.2 Surface free energy, dispersive, polar components of ,CaCo;,
CaCO; before and after surface modification
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Tab.3 Adhesion work and interfacial tensions of CaCO; powders with water and methylene iodide
W a(w/s)/( mJ - m™) W (m/s)/( mJ - m™) e (w/s)/( mJ-m?) Y (m/s)/( mJ - m?)
145.60 63.09 0.09 60.60
MAH CaCO; 142.95 99.14 8.05 29.86
CaCO; 117.72 84.39 9.24 20.57
CaCO; 70.64 73.86 39.59 14.37
cw/s / s m/s / N
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Tab.4 Mechanical property of polyethylene plastic filled by s CaCO;
unmodified and modified CaCO; , 5
o./MPa % o¢ IMPa & /% /1
26.00 29.00 2156 724 126 (References) :
25.82 29.67 20.81 737 121 (1] , . [J].
25.93 27.50 20.66 7.57 1.33 » 1997(3): 33-36
28.13 29.93 2092 7.54 1.40 (2] , . [J1. , 1996(1): 15-20
(3] , , .
5 Wi ], , 2006, 38(10): 36-38
- CaCOs [4] . [ , 2008(10);
,  18.14%, 21-24
CaCO, g : ’ ’
(1. : , 2002, 29(3):
49-52
CaCO; o [6] . , .. [J1.
, 2009, 25(1); 47-52
5 CaCo, (7] , . SBBR [ , 2003,
Tab.5 Whiteness of polyethylene plastic filled by unmodified 25(6): 46-48
and modified CaCO, (8] , ) , (MAH)
1. , 2007, 23(5); 822-826

[9] BRIGGS D, RANCE D, KENDALL C. Surface modification of poly

W% 8824 217 7489 7502 7814 (ethylene terephthalate ) by electrical discharge treatment[J]. Polymer,
3 1980, 21(8): 895-900
[10] , . .
1) [J]. , 2005, 21(6): 586-590
CaCO, ,
N :010-82317916,
— 2011 11 5-8 N
010-82314380,13671124196
2011 10 N :010-88423193
:010-88417670

2011 N :010-62647647,62647657

20119 2728 :010-82629146

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



