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Development of PVC paste Improved Spitting

Shigeki ISODA
Masato FUKAMACHI
Katsushige OKAYAMA
Shinichi YOSHIDA

Polyvinyl chloride paste sol, when subjected to the coating process run at high speed, may cause cumulative

adhesion of the sol onto the reverse side of the blade in the coating machine, referred to as “spitting.” We

investigated how to suppress this phenomenon, with particular regard to the normal stress difference of the PVC

paste sol used. We found that, within the high-shear rate region, normal stress difference PVC sol tended to

increase with regard to the increase in the shear rate. Normal stress differences varied depending on the resin

and increase in the normal stress difference led to occur spitting in a short time. Further, average particle

diameter and particle size distribution of the PVC paste sol affected spitting characteristics. Based on those

findings, we investigated the optimization of the particle size distribution of PVC paste that governed the

compatibility of material characteristic requirements with anti-spitting performance, and successfully developed a

wall paper-grade PVC paste. The new grade thus developed shows improvement in spitting suppression, an

increase in processing speed, and a decrease in the amount of diluent required. Consequently, it is expected to
contribute to both TVOC reduction and cost reduction.
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Table1 Properties of PVC paste resin samples
P-PVC1 P-PVC2 P-PVC3 P-PVC4 P-PVC5 P-PVC6
Mean volume diameter of PVC latex pm 1.36 1.37 1.33 1.52 1.44 1.46
Image of particle size — A A A C B B
Image of particle size distribution — 1 I ik I I I
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Table 2 Recipe

Compounding ingredient Material Product name Parts by weight
PVC paste resin poly vinyl chlolide — 100
Plastici Di- (2-ethylhexyl) phthalate |DOP 45
asticizer (J-PLUS Co.,Ltd.)
. . BF-600
Filler Calcium carbonate (BIHOKU FUNKA KOGYO CO.LTD.) 70
R-650
Inorganic pigment Titanium dioxide (SAKAI CHEMICAL INDUSTRY Co.Ltd.) 15
FL100
Stabilizer Fatty acid soap of Ba/Zn (ADEKA Co.) 3.0
AZH-25
Foaming agent Azodicarbonamide (OTSUKA CHEMICAL Co..Ltd.) 4.5
. Shellsol-D40
Diluent Alkanes, C10-C14 (SHELL CHEMICALS JAPAN Ltd.) 15
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Table 3 Normal stress difference and spitting time

P-PVC1 P-PVC2 P-PVC3 P-PVC4 P-PVC5 P-PVC6
Mean volume diameter of PVC latex pm 1.36 1.37 1.33 1.52 1.44 1.47
Image of particle size A A A C B B
Image of particle size distribution 1 Il I I Il I
Viscosity at 9,000sec.”* a) mPa - s| 2,800 2,500 2,600 2,200 2,300 2,700
Spitting time sec. 60 260 650 160 170 90
Normal stress difference at 8,500sec.”* Pa 9,600 7,500 6,300 8,100 7,600 8,900
a) Measured by capillary rheometer
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Fig.9 Correlation of spitting time and viscosity
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Fig.10 Correlation of spitting time and mean volume diameter
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Table 4 Properties of new Ryron®Paste K75Z
Ryuron®Paste K75Z| Conventional Grade
Normal stress difference Pa 7,200 7,900
Spitting time sec. 410 140
Viscosity at 5.1sec.™ (low shear rate) mPa - s 1,700 1,600
Viscosity at 9000sec.” (high shear rate) mPa - s 2,400 2,300
Surface flatness of PVC foam a, b) — Excellent VeryGood
Yellow index of PVC foam c) — 8.6 8.6
Magnification of foaming d) — 6.3 6.3
a) Foam preparation : Coating sol in 0.15mm sheet on paper and heating it for 8sec. at
190°C in oven. And heating it 35sec. in oven at 230°C
b) Observation of foam surface
C) Measured form by color measurment instrument
d) [Foam thickness without paper] [Sheet thickness without paper]
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