1

of Advanced Powder Processing

45 £ SELIZMETOCAOERENADORAE f b

Special Subject Forefront of Fundamentals and Applications

The Micromeritics No.63 (2020) 37-43
DOI: 10.24611/micromeritics.2020009

Controlling Surface Modification of Calcium Carbonate Filler and Characteristic
of Its Composite Material

B EHH
Yoshisada KAYANO '
VPO ERA AL SRR
PRSP R ZERT IR
' General Manager, Marketing & Sales Dept., Shiraishi Kogyo Kaisha, Ltd., JAPAN
? Director, Shiraishi Central Laboratories Co., Ltd., JAPAN

# 3

F LNV [RAHIE] & TREWPE] 25 L2 v > 23k % 2 3 CHREE 7+ 5 —
ELTHwOR, FRCy—9 v PRESHISEICEN LI Y2535, L L, Z0OH
KA H = A8 ZOHMENPAHTH 5720 FIT, REHIVY T AT HMLIZY—F MR
HAEHIOBRE A A = XA L WO 0ITT 572018, KEEA IV > 7 ZR1- 210 % Bfl L7 R m IR ©
AD O NIRRT WA O E %2 F 7 RO WEEEEZHCTE L. 358, REILVI T A
DOWEREA = XL BMWOME (72 —2 F2 ) ARG ROBRA]) L IXEIFRLEANZALT
BHbHITEDNGDoT-DTEHLLHNNT 5,

ABSTRACT

Calcium carbonate with nano-level “particle control” and “surface treatment” is used as functional filler
in various applications, and it provides excellent rheological properties especially to sealants and adhesives.
However, the mechanism related to the high viscosity and its control method were unknown. Therefore, in
order to clarify the mechanism for high viscosity of the sealant and adhesive in which the calcium carbonate
particles are dispersed, the viscosity of confined liquid plasticizer between the surfaces imitating the particle
surface of calcium carbonate is measured using shear resonance measurement system. Then, it turns out that
the mechanism for high viscosity of calcium carbonate is a unique mechanism different from other materials

(fumed silica and organic thickeners), so I will introduce it in detail.
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Fig. 1 Applications for calcium carbonate.

2 PCCHF® SEM &
Fig. 2 SEM image of PCC particle.
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3 PCCHIF®D TEM &
Fig. 3 TEM image of PCC particle.

4 PCC DHERAAZZXL?
Fig. 4 Mechanism of high viscosity for PCC?
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Fig. 5 PCC dispersion in DOP (DOP/PCC is 57/43).

Surface-treated PCC is formulated in left picture
and non-treated PCC is formulated in right picture.
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Fig. 6 Relationship between the viscosity of DOP sol
formulated by surface-treated PCC and the
distance between PCC particles.
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Fig. 7 Shear resonance measurement system.
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Fig. 10 Resonance curves of the DOP confined between
the DODA-modified surfaces.
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Fig. 11 Schematic drawings of the DOP sol made of
PCC treated with stearic acid.
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Fig. 12 Schematic drawings of the plausible high
viscosity of DOP between the DODA-modified
surfaces.

41



%‘Z? The Micromeritics No.63 (2020) 37-43

REVBREENILS DA FTEADEMEIE LT, #E7. BFEA>—5> 6 B8
BRAPVCYILICZ L EHENTVS.
Surface-treated calcium carbonate is widely used in sealant and adhesives as
an industrial rheological modifier.
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It was found that the high viscosity mechanism of surface-treated calcium
carbonate is not a network structure of particles. It is different with fumed
silica and organic thickeners.
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It was found that fatty acid as surface treatment on calcium carbonate
interacts with DOP as plasticizer, and the plasticizer itself increases viscosity.
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We considered a new model in which the long hydrocarbon chains of DOP
molecule are interpenetrated with long hydrocarbon chains of fatty acid on
the surface. Then DOP molecule is oriented in the longitudinal direction and

DOP itself is structured.
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Fig. 13 Summary of the mechanism for high viscosity of calcium carbonate dispersion.
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