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PVC is  mainly produced by suspension polymerization (85%) of Vinyl Chloride Monomer (VCM). In this method the monomer is dispersed in water and polymerized. The stability of the suspension is obtained by polymeric 
surfactants such as Poly (Vinyl Alcohol) –PVA- which characteristics influence greatly the quality of the resulting PVC (morphology, thermal stability…)

As VCM is carcinogen and highly volatile under normal pressure (boiling point at -13.4°C), an organic solvent, n-butyl chloride (BuCl),  is used as VCM model liquid in this study. 

Objectives : - characterization of PVA with different Degrees of Hydrolysis (DH)
- stability studies of PVA-water-“model liquid” emulsions

PVA characterizationPVA characterization

Tessenderlo Group - 5 divisions : Inorganic Chemicals - Fine Chemicals - Plastics Converting - PVC - Natural Organic Products
LVM - PVC division : VCM (Vinyl Chloride Monomer) - PVC resin (Poly Vinyl Chloride) - Compounds and Specialty compounds

Studies of “model o/w emulsions” stabilized by PVAStudies of “model o/w emulsions” stabilized by PVA

ConclusionsConclusions

PRODUCTS

Poly (Vinyl Alcohol)
( partially hydrolyzed Poly (Vinyl Acetate) )

! at room temperature : micellar structure of PVA in aqueous solution
! above the cloud point: formation of aggregates
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EMULSION PREPARATION
Weight ratio:

• H2O 75
• BuCl* 25

stabilized with 1% PVA/BuCl (w/w)
* density = 0.886g/cm3

CHARACTERIZATION TECHNIQUES
• Stability studies (Turbiscan)   ⇒ droplet migration rate and Stokes diameter with no stirring
• Particle size determination by : - laser scattering (Coulter LS230) ⇒ optical diameter on dilute emulsion

- laser back scattering (Partec) ⇒ cord length on-line
- optical microscopy

RESULTS

Turbiscan Optical microscopy

! good correlation on the droplet size between all the characterization techniques
! influence of DH :    " DH ⇒ " droplet migration rate ⇒ # emulsion stability
! influence of Mw :    " Mw ⇒ " droplet migration rate ⇒ # emulsion stability

Temperature studies with Turbiscan

! " temperature  ⇒ # emulsion stability

! for T>Tc :  " temperature ⇒ ## emulsion stability (A)
! for T<Tc :  influence of Mw more important than DH

- at ~ DH :  " Mw ⇒ # emulsion stability (B & C)
- at ~ Mw :  " DH  ⇒ low # emulsion stability (B & D)
- when :  # DH and  " Mw ⇒ # emulsion stability (C & D)

Room temperature

61 ± 146 ± 145 ± 128.5 ± 1Cloud point (°C)
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Coulter LS230

Turbiscan
LabExpert

17.5 ± 1.5Mean cord length (µm)

19.0 ± 1.023.5 ± 2.018.5 ± 1.017.0 ± 1.0Optical diameter (µm)

560 ± 20770 ± 20450 ± 20450 ± 20Creaming rate (µm/min)

28 ± 0.533 ± 0.525 ± 0.525 ± 0.5Stokes diameter (µm)
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! Good correlation between the characterization techniques
! At room temperature, better stabilization for hydrophilic PVA with low DH and low Mw (efficiency : A = B > D > C)
! Temperature studies: - above the cloud point : formation of aggregates  ⇒ # stabilization efficiency (A)

- below the cloud point : greater influence of Mw than DH (C & D) 
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T<Tc : 

Micelles (15-50nm)
+ very few aggregates

T>Tc : 

Aggregates (>50nm)
+ very few micelles

Schematic representation of PVA in aqueous solution 
versus temperature
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