
Supplemental Information (SI): 
 
1.  Light Scattering Detection of MWCNTs 

UV-Vis light scattering was first investigated to detect MWCNTs in solution. MWCNTs 

exhibit a broad response between 300 and 800 nm wavelengths (Figure S1A). Calibration 

curves were generated for both 300 nm and 400 nm wavelengths (Figure S1B) and were 

linear between 1 and 10 mg L-1. Based upon the absorbance of MWCNTs and background 

absorbance of treated wastewater, the UV-Vis method for MWCNT determination was 

deemed valid only to ~ 0.5 mg L-1 of MWCNT.  

 

 

 

 

 

 

 

 

Figure S1. The left figure (A) shows the UV-Vis spectra for 10 mg L-1 MWCNT on a 300–

800 nm wavelength scan. There is no optimal peak, so calibration curves in the right 

figure (B) were made for MWCNT at 300 nm and 400 nm wavelengths. These are 

commonly used wavelengths for carbon nanotubes 



2. Programmed Thermal Analysis of MWCNTs 

PTA was also attempted to quantify MWCNTs in water. Figure S2 shows PTA 

temperature profile applied (black line) and two PTA thermograms with a flame 

ionization detector (FID) carbon signal response (y-axis) for a dry MWCNT and then the 

material dried from the 5% MWCNT solution. The dry (powder) MWCNT product (red 

line) had a low response in the inert gas range (0–450 seconds) and then two peaks in the 

presence of oxygen gas (450–1000 seconds), which is typical of relatively pure CNTs with 

low organic content. The PTA thermogram for the MWCNT 5% solution (blue line) had 

a large response in the inert gas region, which is typical when organic compounds are 

present, and then a response that is shifted towards higher temperatures during exposure 

to the oxygen gas environment. The high background organic content from the surfactant 

used to stabilize the MWCNTs prevented the use of PTA for quantifying MWCNTs in 

water. 

 



 
Figure S2. PTA temperature profile (black line) and FID signal response thermograms 

for two MWCNT products, one dry (red-line) and one liquid (blue-line). 
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3. Calibration Curve for 89Y Pulse Counts (spICP-MS) Versus Dissolved Y Concentrations (ICP-MS) 

 

 
 

Figure S3. Calibration Curve for 89Y pulse counts (spICP-MS) versus dissolved Y 

concentrations (ICP-MS). This calibration curve was used to determine MWCNTs 

remaining in solution with ICP-MS. The 5% MWCNT solution was diluted to between 

0.001 and 0.10 µg L-1.   
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4. Calibration Curve for yttrium pulse counts versus MWCNT concentration using ICP-MS 

 

Figure S4. Calibration Curve for yttrium pulse counts versus MWCNT concentration 

using ICP-MS 
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5. TEM Images of MWCNT Solution 

 

Figure S5. TEM images of MWCNTs in 1 mM NaHCNO3 matrix solution. 

 

 

 



 

6. Detection Limit Calculations for 89Y by spICP-MS for MWCNTs 

 

Figure S6. Raw data for calculating minimum detection limits of MWCNT 5% solution 

using 89Y measurements on spICP-MS. 


