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Polycondensation (type AB) 
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Conversion of end-groups (p) must be > 0.99 for average chain length of 100 



Policondensation AA + BB
Stoichiometric Imbalance (A < B)
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Monofunctional monomers (AX or BX) => effect similar to stoichiometric imbalance

AB
AA+BB



Polyesterification

• K  1  equil. conversion  0,5  number-av. chain-lenght  2

T and  

P  (vaccum) 

[H2O] 

[EG]

Mw 

viscosity  

more difficult to    

remove water & EG
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SSP
• High molecular weight  polymers  (PET, nylon, PBT, etc.)

– Requires very high conversions   higher T, longer t   degradation

• Problems in melt polymerization: 

– high viscosity, mixing problems, heat and mass transfer, cleaning

• Lower T  to avoid degradation   SSP
– usually 10 to 50 C lower then Tm  in melt polymerization

– but  T higher than Tg  (mobility of end groups)



SSP
• Tg (glass transition) < TSSP < Tm (melting transition)

• end groups still  have enough mobility

• polymer as pellets of 1-4 mm (shorter distance for diffusion of
small molecules)

• small byproducts removed by either operating the reactor at low
pressure (vacuum) or flushing the reactor with an inert gas

• previous thermal treatment to increase crystallinity (to prevent
sticking ; however, high crystallinity low diffusivity of end
groups and small molecule byproducts)

APPLICATIONS:

– PET for softdrink bottles

– Tire reinforcement cords

– PET recycling



Factors that affect SSP
• Temperature

– favors end group mobility

– for PET  210 – 250 C  (Tm = 265 
C)

– Increase T to speed SSP, but 
may favor degradation reaction 

• there is an optimum 
temperature

• Reaction time

– SSP requires longer times than 
in melt polymerization

PET

Wu et al., Macromolecules 30(22), 6737 (1997)

T



Factors that affect SSP
• Particle size

– smaller particles favor diffusion of 
byproducts

– too small particles may crystallize 
too much during drying, making 
difficult the diffusion of byproducts

• Gas flow rate
– reduces the external

gas-phase mass-
transfer resistance

R
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Factors that affect SSP



https://docplayer.es/20342585-Nosinyec-fabricacion-de-

pellets-desde-botellas-postconsumo.html

recoSTAR_SSP_E4_2013_en.pdf





Model for SSP





Polimerização no Estado Sólido (SSP) de PET

(L.B.Canto, curso Circularidade e Eng. de Polímeros, 2020)


