Probabilistic numerical simulation of morphology from non-isothermal calorimetric crystallization curves
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Supplementary Information

Determination of first and second derivatives of Hoffmann-Lauritzen equation
The following constants and variables are used in this chapter: 
· 𝑇: Temperature [K]
· 𝑇0: starting temperature of cooling run [K]
· 𝑡: time [s]
· β: cooling rate [K/s]
· 𝐺: growth rate of crystal front [m/s]
· 𝐺0, 𝜅𝑔: iterative parameters
· 𝑅: universal gas constant 
· 𝑈∗: activation energy of transport processes [J/mol]
· 𝑇0 : equilibrium melting point [K]𝑚

· 𝑇𝑔: glass transition temperature [K]
· 𝑇∞: refence temperature used in WLF equation [K]
· 𝑇1, 𝑇2, 𝑇3: combined temperature constants [K]
· 𝐴1, 𝐴2, 𝐴3, 𝐴4: combined parameters
· 𝑓1(𝑡), 𝑓2(𝑡), 𝑓′(𝑡), 𝑓3(𝑡): combined functions using that 𝑇 = 𝑇0 – β ∙ 𝑡2


The Hoffmann-Lauritzen equation is written as: 
	 (s1)
The actual temperature can be given as: 
	(s2)
The time dependence of temperature at a constant cooling rate can be implemented in Eq. s1 using Eq. s2. For simplicity we provide here the exponential parts of modified Eq. s1 separately: 
	(s3)
If we define T1 as , then Eq. s3 can be simplified as: 
	(s4)
The same procedure can be applied on the second exponential part of Eq. s1.
	(s5)
If we introduce the following expressions like  and  as well as 
, the following simplified formula is obtained. 
	(s6)
Eq. s6 can be simplified further if we introduce the following combined parameters: 

	(s7)
	
Using the combined parameters given in Eq. s7, the second exponential part can be written as: 
	(s8)
The H-L equation as a function of time in the case of constant cooling rate can be given now by combining Eq. s4 and s8:
	(s9)
Consequently, the first derivative can be written as:
	(s10)
Eq. s10 can be simplified if the repeating expressions are substituted by the following combined functions: 
      thus       	
      thus       	(s11)
         thus       	
      thus       	
Accordingly, the final version of the first derivative can be written as: 
	(s12)
The second derivative can be written as: 
	(s13)
Accordingly, Eq. s12 and s13 are used in our simulation software in order to describe the growing distance under non-isothermal condition at a constant cooling rate. 

The detailed data of all PCs, which were used in the study in order to simulate the crystalline structure of iPP. 

Table S1 The characteristics of the computers used in the simulation
	
	Computer 1
	Computer 2

	CPU
	AMD Ryzen 7 5800H with Radeon Graphics, 3.20 GHz
	11th Gen Intel Core i3-1115G4, 3.00GHz

	RAM
	64,0 GB
	8,0 GB

	GPU
	NVIDIA GeForce RTX 3060 Laptop
	Intel® UHD Graphics

	Storage device
	512 GB SSD
	256 GB SSD




