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Eyring plots 
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Complex 4
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Eyring equation: 
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k values were calculated using line shape analysis 



Derivation of Equation 5 − Calculative method for finding the number of the moles 

of living species in a mixture of living and non-living species: 

Definitions: 

Mn - number-average molecular weight 

mpp - polymer’s mass 

npp - moles of polymer chains 

Ri - rate of monomer insertion 

Rt - rate of termination 

t - polymerization time 

ncat - moles of catalyst 

D.P - degree of polymerization 

 

1. Mn = mpp/npp 

2. Ri = npropylene/t 

3. Rt = npp/t 

 

Living polymerization - time dependencies: 

Ri = constant                                                     mpp ∝ t 

Rt = 0                                                                 Mn ∝ t   

npp = ncat                                                                                  D.P ∝ t 

 

 

 



Non-living polymerization - time dependencies: 

Ri = constant                                                     mpp ∝ t 

Rt = constant ≠ 0                                               Mn = constant   

npp = mpp/Mn ∝ t                                                                     D.P = constant 

 

In a mixture containing both living (l) and non-living (n) species the following 

relationships can be written: 

4. npp(mix) = nl + nn 

5. mpp(mix) = MWmonomert(Ril + Rin) = MWmonomertRitot 

6. Mn(mix) = mpp(mix)/npp(mix) 

Substitution of Eq. 6 with Eq. 4 and Eq. 5 yields: 

7. Mn(mix) = MWmonomertRitot/(nl + nn) 

Expressing nn in terms of Mnn and Rin (Eq. 1 and Eq. 2, respectively) gives: 

8. Mn(mix) = MWmonomertRitot/(nl + (MWmonomertRin)/Mnn) 

If t→∞ then nl is negligible and Eq. 8 can be written as: 

9. Rin/Mnn = Ritot/Mn(t→∞)  

Substitution of the Rin/Mnn ratio in Eq. 8 with that found in Eq. 9 gives the expression 

from which nl (moles of living species) can be isolated:  

10. Mn = MWmonomertRi/(nl + (MWmonomertRi)/Mn(t→∞)) 

 


