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ABSTRACT

This study investigated the feasibility of applying nanosericite as a microparticle retention system in the wet end of papermaking.

Nanosericite is known to retain papermaking fibers. Sericite is indigenous mica mineral in Taiwan. It is a naturally swelling layered

inorganic material with high aspect ratio and suitable for use as a functional filler to enhance retention of fines and polymers in the

wet end chemistry. We investigated the application of a nanosericite (NS) preparation to an existing dual-chemical retention system,

and together with the current cationic polymer, to substitute the microparticle (MP) regimes of BASF M300, and Eka NP882,

respectively. At a constant cationic polymer dosage and comparable solids content levels of nanosericite and the commercial MPs,

the experiments investigated the first pass retention (FPR), ash retention, and the physical and optical properties of the resulting

handsheets. The results indicated that with nanosericite replacement, the FPRs were in the range of 76.9~80.9%, and showed no

notable advantage of substitution. The results indicated that upon NS substitution, the FPRs ranged 73.9~80.9%, and there was no

particular advantage to the existing MP regimes with regard to FPRs. The FPR performances of NS substitution in the 2 systems

were not the same, however. In the cationic retention aid and MP systems, 200 ppm of polymer dosage produced the best results,

with BASF M300 and Eka NP882 FPRs of 80.9~82.0%, and 81.2~82.4%, respectively. Adding aqueous NS to substitute the MP

produced FPRs of 75.3~76.7% at the same solids content levels. As for ash retention, NS outperformed the existing MP systems.

Along with increases in retention aid, NS, or MP dosages, ash retention also increased with the results ranging from 16% to 24%.

The results of handsheet property determinations indicated that substituting the M300 MP system with NS showed no particular

advantage, with only stiffness showed some improvement, which ranged 1.49~1.74 gf.cm. When NS was substituting NP882 at

similar solids content levels and at 200 ppm retention aid dosage, all properties were better off and more stable. Among the optical

properties examined, there was no advantage of substituting M300 with NS with regard to brightness and opacity. For NS

substitution of NP882, increases in retention aid dosage tended to reduce brightness and opacity as well. Only at polymer dosage of

300 ppm, NS substitution showed certain advantages.
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