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Abstract-—The effects of rotational speed, impeller diameter, the angle of impeller tip and the pitched angle of impeller
lip on the energy dissipation rate per unit volume(P/V) were investigated in the autoclave of 0.28 m' with stirring unit. The
energy dissipation rate per unit volume increased with increasing rotational speed, impeller diameter, the angle of impeller
tip and the pitched angle of impeller tip. The mean particle diameter of PVC resin decreased with increasing the energy dis-
sipation rate per unit volume. and the coefficient variance(CV) of PVC resin exhibited a minimum value at the energy dis-
sipation rate per unit volume between 0.9 and 1.OkW/m’. The energy dissipation rate per unit volume was correlated to the
operating variables on the stirred tank. The dimensionless correlation equation of Reynolds number for the mean particle di-
amezer of PYC was also presented based on the ~isotmpic turbulent theorv.
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Fig. 1. Schematic diagram of Brumagine impeller.

Table 1. Operating variables and ranges

No. Variables Unit Ranges

1 Rotational speed 1/s 5.83, 6.67, 8.33, 125
2 Impeller diameter m 0.175, 0.210, 0.240
3 Angle of impeller tip o 6, 10, 15, 20

4 Pitched angle of impeller tip o Q, 15, 30, 45, 60
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Fig. 2. Schematic diagram of 0.28 m’ autoclave.

Table 2. Polymerization recipe

Item Unit Dosage Remark

VCM kg 100.0

DHW ! 138.0 Temp=60°C
PVA ! 2.2 3wt% solution
Initiator g 26.0 70 wt% solution
Additives g 5.0 antioxidant
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Fig. 3. Cummulative particle size distribution.
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Fig. 4. Effect of stirring speed on P/V(I,=15°, D,/D;=0.333).
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Fig. 6. Effect of impeller diameter on P/V.
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Fig. 7. Effect of pitched angle of impeller tip on P/V.
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CV  :variance coefficient [-]

d4, :mean droplet size {m]

d, : impeller diameter {m]
d, : mean particle diameter [m]
D : reactor diameter [m]

DHW : deionized hot water |-]

I : angle of tip [ ]

L : angle of impeller [°]

I : pitched angle of impeller tip {°]
ks : baffle coefficient {-]
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ng
MPD
N;
P/V
PVC
PVA
N
VCM

: length of reactor [m]

: constant {-]

: rotational speed [1/s]

: mean particle diameter [m)]

: power number [-]

: energy dissipation rate per unit volume [kw/m’]
: poly vinyl chloride

: poly vinyl alcohol

: Reynolds number based on isotropic turbulent theory [-]
: vinyl chloride monomer

: Weber number [-]

: density of continuous phase [kg/m’]

: viscosity [mPa- S]

: interfacial tension [N/m]
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