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ABSTRACT

Spherical particles made of calcium carbonate were reported to be available by the interfacial reaction method.
When a potassium carbonate aqueous solution / benzene emulsion at a W/O ratio of 3:7 is poured in a sufficient
volume of calcium chloride solution, spherical and sometimes hollow particles of calcium carbonate develop,
maintaining the shape of emulsified droplets. The surfactant concentration and emulsifying conditionsin
dispersion and homogenization determined particle shape, size and distribution. Crystallographically, a portion
of them was in vaterite form and the rest of it was in calcite form. When closely observed in a scanning
electron microscope, individua particles appeared to have arough surface, packed with fine primary particles
50 nm in diameter. Prepared spherical particles weretried to be applied to paper making as afiller and were
compared with some kinds of ground calcium carbonate and a coagulated precipitated type that are al of the
commercia grade and of asimilar particle size. Spherical particles were observed to disperse well within a
sheet together with cubic particles that may have devel oped from spherical ones during along dwelling timein
water. Their loading increased specific light scattering coefficient though reduction of sheet density was
suppressed. This effect was greater than other fillers of ground calcium carbonate. The coagulated type
provided the highest increase in light scattering coefficient, presumably because of the high retention. The
effect of the spherical particleis considered to stem from arough surface, thus leading efficient light scattering.
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gboooooooooooo Fig.1 Predicted mechanism to produce spherical calcium carbonate
O00000000o00o0o0n particles by the interfacial reaction method.
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Filler type diameter, pm area, m*

Os0000000000000mMmononn  Softon 1500 1.5 15.0
Whiton P-50 3.2 7.0
DDDDDDDDDDDDDDDDDDDD1Whit0nH 50 45
oooo PCX-850 3.5 28.0
0.0 >—MepE * Some data are based on manufactures' information;

and the others approximately on SEM observation.
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Photo.1 Scanning electron micrographs of spherical particles of calcium carbonate prepared by the
interfacial reaction method (a) and a close-up of a particle surface (b).
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Fig. 3 X-ray diffraction patterns of spherical particles
oo of calcium carbonate and pure calcite.
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goooododid Table1 Physical and optical properties of carbonate loaded handsheets

goooooooooo

Filler type

Basis weight, Densit;/, Brightness, Specific scattering

oooooooooon g/m2 g/cm % coefficient, mzlkg
gooooooooog e Trial 1 -—--—--
0000000 0O00O0n  Spherical particles 69.4 0.622 78.4 37.4
00000000000 Softon 1500 70.7 0.623 82.7 37.3
00000000000 Whiton P-50 74.0 0.617 82.9 35.3
Whiton H 76.0 0.620 81.1 35.8

Doooooouiil ynioaded 68.0 0.633 80.3 35.7
goooooooooo Trial 2 -—---
00000000000 Spherical particles 65.9 0.675 87.0 35.1
noooooooooon PCEX-850 65.6 0.659 82.5 43.9
ooooooooooo Unloaded 62.0 0.684 79.0 32.6
bobobb zbbbbooogoooo Table 2 Filling effect of calcium carbonate
noooooobooooooooo Filler tvoe Decrease in Increase in specific
goooDoooooooooooono yp density, g/cm3 scattering coefficient, m2/kg
O0000000o0o0oooooon  Seherical particles 0.010 21
DooooooDoOom@oooooggg  Softon 1500 0.010 15

Whiton P-50 0.016 -0.5
dodooooomoono 1500000 Whiton H 0013 01

PCX-850 0.025 11.3



Toshiharu Enomae
（以下次の分を削除した。）Nakahara3) reported that the surface energy of spherical particles was characteristic. External surfaces were hydrophobic and internal surfaces were hydrophilic as indicated in terms of immersion heat. Probably, it is because the two-sidedness of the interfaces aligns calcium carbonate particles. The surface energy was considered to affect paper making properties to a large extent.
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Photo.2 Scanning electron micrographs of a
surface of a handsheet loaded with
calcium carbonate. The loaded filler
type is spherical particles (a)
prepared in this work, ground calcium
carbonates Softon 1500 (b), Whiton
P-50 (c) and Whiton H (d), and a
coagulated precipitated type PCX-850
(e).
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Toshiharu Enomae
（以下次の分を削除した。）This new material was applied to paper coating on base paper made partially from waste paper stock of low brightness. Then, it was examined whether the hollow calcium carbonate contributes to high opacity and to light weight.


