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Table 1. Measured and calculated geometrical lengths of CNTs. 

Cheaptubes 

dm 

Measured length 

from SEM 

(nm) 

σg Penetration 
Calculated length

(nm) 

Minimum length 

considering uncertainty 
(nm) 

Maximum length 

considering uncertainty

(nm) 

75 221 1.46 0.303 288 272 304 

90 331 1.36 0.314 352 337 367 

110 430 1.27 0.315 434 419 447 

140 563 1.34 0.306 533 521 547 

Baytubes 

dm 

Measured length 

from SEM 

(nm) 

σg Penetration 
Calculated length

(nm) 

Minimum length 

considering uncertainty 
(nm) 

Maximum length 

considering uncertainty

(nm) 

65 207 1.45 0.269 327 308 343 

80 294 1.43 0.289 393 376 409 

95 373 1.43 0.296 459 444 474 

110 429 1.37 0.296 522 507 536 

 

compared with the filtration model, which includes the 

particle capture mechanisms. The comparison showed good 

agreements between the model and experiments for both 

PSL particles and CNTs. CNTs showed lower penetration 

through the higher solidity samples than PSL particles with 

comparable mobility diameters as expected in the model. 

That is caused by the longer effective interception lengths 

of CNTs than PSL particle diameters. CNT penetrations 

through the nanofiber filters were also compared with those 

through the diffusion screen filters. The nanofiber filter 

with 0.134 solidity, which led to lower pressure drop than 

screens, showed higher collection efficiency for the CNTs 

than screens, especially with larger CNT sizes in the range.  

We evaluated the fast length determination method for 

CNTs using the filtration model with the nanofiber filter 

sample with 0.134 solidity. We calculated the lengths of 

CNTs using the filtration method by inputting the penetration, 

which was obtained experimentally, as a parameter to the 

model, and compared with measured lengths by the SEM 

analysis. Both CNTs from different providers showed 

reasonable agreements with measured lengths from SEM 

measurements. Since the chosen ranges were in the 

interaction regime between diffusion dominant regime and 

interception dominant regime, comparisons showed much 

discrepancy in the smaller end closed to the diffusion 

dominant regime. The filtration method is able to be applied 

for the fast geometrical measurement of elongated particles. 
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