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ABSTRACT 

POLYMERIZATION OF MONOISOCYANATES BY FREE RADICAL 
INITIATION WITH A NOVEL ROOM TEMPERATURE INITIATION 

 

Orhan Yıldırım 
MSc Thesis in Chemistry 

Supervisor: Prof. Dr. Ali Usanmaz 
Co-Supervisor: Prof. Dr. Kemal Alyürek 

 
 2023, 157 pages 

  

n‐Butyl isocyanate (nBIC) was polymerized in bulk by the Pruitt–Baggett adduct 
(PBA) at −23, 0.0, and 25.0°C. Polymerization was accompanied by trimerization to 
the cyclic isocyanurates at all temperatures. Spectroscopic evidence supported the 
nylon‐1 structure for both trimer and polymer. The polymer/trimer ratio and the 
molecular weight of produced polymers were found to increase with decreasing 
temperature. The Pruitt–Baggett catalyst (PBC), which is the reaction product of (PBA 
+ H2O) system, also polymerized nBIC, but with a relatively slower rate. In aromatic 
and etheric solutions, nBIC was only trimerized by PBA. Copolymerization of nBIC 
with propylene oxide by PBA and PBC failed. Some selected monoisocyanates were 
also polymerized by PBA.   

Keywords: Allyl Polymerization, Catalysis, Free radical polymerization, Initiation, 
Polymerization, Polymers, Temperature dependence 
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 	𝒏 = 𝑵
𝟏#𝑵(∝)𝟐

 .................................................. (3.1) 

Where, n = Sample size, N = Population, and ∝	= 95% confidence interval. 

𝑛 =
𝑁

1 +𝑁( ∝)! 

n = ''()
)#''()(*.*,)"

 

n = 357.46 

 

 

 

 

 CH4 + O2 ⟶	CO2	+	H2O	 ....................................... (4.3) 
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Table 2.1: Wind plants capacity and growth rate      

Position Country 
Capacity Growth Rate 2015 

[%] Total Added 

1. China   2015148,0 00   32,970   29.0   

2. United States   74,347   8598   13.1   

3. Germany   45,192   4919   11.7   

4. Poland   5100   1266   33.0   

5. Portugal   5079   126   2.5   

6. Denmark   5064   217   3.7   

7. Turkey   4718   955   25.4   

 Rest of the  World 40,800   5000   14.0   

(Source: Igliński, et al, 2016) 

 

 

…. Wind plants capacity and growth rates are shown in Table 2.1 that has been…     

 

Table 4.7: ANOVA results 

Model Sum of Squares df Mean Square F Sig. 

1 
Regression 141.939 2 70.969 182.715 0.000a 
Residual 116.136 299 0.388   

Total 258.075 301    
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Table 4.7 (Continued): ANOVA result 

 
Residual-2 113.321 298 0.380   

Total-2 259.8 303    

a. Dependent Variable: POP 

b. Predictors: (Constant), OA, TRFL, InteractionTerm 

 

  

Type (Continued) if the table continues from the first page  

Draw a borderline after the footnotes as well 
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APPENDIX D  

SAMPLE FIGURES 

… As shown in Figure 2.3 only 13.8% of the energy supplies is from renewable energy 

sources. The vast majority of the energy is produced from fossil sources …  

 

 

 

 

Figure 2.3: Overall primary energy supplies for 2022 

(Source: Iea.org, 2022; Ahaei et al, 2023) 
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… side-by-side comparison of galaxy cluster MACS0416 as seen by the Hubble Space 

Telescope in optical light (Figure 4.4 (a)) and the James Webb Space Telescope in 

infrared light (Figure 4.4 (b)) reveals different details…  

 

Figure 4.4: Same galaxy from two different space telescopes  

(a) Hubble, (b) James Webb 

(Source: 
https://www.flickr.com/photos/nasawebbtelescope/53321377829/in/album-

72177720305127361/) 

 

 

 

(a) (b) 

These show how we use the parts of a 

figure as (a), (b), (c) etc.,)  


