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Additional experimental details on using the Mark 10 test stand to determine mechanical strength 
 
Sample Preparation: 

• Cylinders were prepared with uniform geometry 
• At least two diameter measurements were taken at the top and the bottom of the sample at 

a 90° angle, for example at diameters d1 and d2 in the figure at right (4 total measurements) 
• The difference between the highest and lowest measurement must be no more than 0.1 mm. 

If the difference was greater, the sample was discarded  
•  

Instrument Setup: 
• Compression analysis requires the attachment of a base plate to the base of the test stand (a) and one of two compression 

rods to the force gauge (b).  The 1,000 N or 2.5 N force gauge require the larger compression rod whereas the 10 N force 
gauge can utilize the small compression rod or the large compression rod with the appropriate fitting (c, side view or d, top 
view). 

 

Compression Sample Analysis: 

• Sample was placed onto base plate in the center 
• Compression rod was lowered until it rests just on the top of the sample (with force gauge still at 0 N) 
• A dust shield was placed about the sample without contacting the mechanism or sample to prevent pieces of the sample 

from escaping and possibly causing injury upon sample rupture. 
• Stress was applied at the lowest rate of travel while force and distance were simultaneously recorded by the instrument 

(plots of the raw data are provided in Figures S7 and S9) until the sample broke and the force rapidly dropped off. 

  

d
1
 

d
2
 



 

 

 

 

 

Figure S1. IR spectra for terpenoids used in this study. 

  



 

 

 

 

 

Figure S2. IR spectra for terpenoid-sulfur composites. The feature from ~1800–2200 cm–1 is attributable 

to elemental sulfur. 

  



 

Figure S3. Proton NMR spectrum for the product of reaction between geraniol and 4 equiv S (300 MHz, 

CDCl3).  

  



 

Figure S4. Proton NMR spectrum for the product of reaction between farnesol and 4 equiv S (300 MHz, 

CDCl3).  

 

  



 

 

 

 

 

Figure S5. DSC traces for terpenoid-sulfur composites. The traces are given for the third heating cycle. 

  



Table S1. Quantification of sulfur and crystallinity from integration of the DSC traces for terpenoid-sulfur 

composites 

 

Materials 𝑇𝑇𝑚𝑚
[𝑏𝑏]/°C ∆Hm 

J/g 

∆Hcc 

J/g 

 

Wt% S[c] 

CitS 114.4 –36.6 NA 82 

GerS 103.3 –25.4 36.81 57 

FarS 105.4 –24.9 21.02 56 

S8 118.5 –44.8 NA 100 

[a] The temperature at which the 5% mass loss was observed. [b] The temperature at the peak maximum of the endothermic melting.  [c]The reduction of percent 
crystallinity of each samples was calculated with respect to sulfur (normalized to 100%). [c] Refers to free sulfur that is not covalently bound to the organic crosslinker. 
 
For Tm ∆Hm and ∆Hcc, data were taken from the third heat/cool cycles. Melting enthalpies and the cold crystallization enthalpies were 
calculated using DSC data from the third heating cycle.  
 
∆𝐻𝐻𝑐𝑐𝑐𝑐(𝐿𝐿𝐿𝐿𝑥𝑥) - Cold crystallization enthalpy of composite materials (LSX) 
∆𝐻𝐻𝑚𝑚(𝐿𝐿)    - Melting enthalpy of sulfur 
∆𝐻𝐻𝑐𝑐𝑐𝑐(𝐿𝐿)    - Cold crystallization enthalpy of sulfur 

 

 

  



 

 

 

Figure S6. Annotated photographs depicting the manner in which terpenoid-sulfur composites were 

fabricates for compressive testing.   

  



 

 

 

Figure S7. Compression stress-strain plots for measurements on the cylinders prepared as described in 

the previous figure. The blue circles are data points, while the black dotted line is the trendline for which 

the linear trendline equation and R2 values are provided in each plot.  

 

 



 

Figure S8. Annotated photographs depicting the manner in which samples CitS, GerS, and FarS are infused 

into cement cylinders to give CIP, GIP, and FIP, respectively.  

  



 

 

 

 

Figure S9. Compression stress-strain plots for measurements on the cylinders prepared as described in 

the previous figure. The blue circles are data points, while the black dotted line is the trendline for which 

the linear trendline equation and R2 values are provided in each plot. 


