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Degradation Characteristics of Multi-walled Carbon Nanotube
Embedded Nanocomposites

Sung Ho Yoon*', Ji Hye Park**

ABSTRACT: The moisture absorption behavior, tensile properties, and thermal analysis properties of MWCNT
embedded nanocomposites exposed to temperature and moisture were evaluated. The contents of MWCNT were
0 wt%, 1 wt%, and 2 wt%, respectively. The specimens were exposed to immersed conditions at 25°C and 75°C for up
to 600 hours. According to the results, the apparent moisture content increased as the exposure time increased, but
the difference between the maximum moisture content and the moisture content at 600 hours was almost constant.
The tensile modulus decreased with increasing exposure time and the degree of decrease was increased significantly as
the MWCNT content and exposure temperature increased. The tensile strength decreased with longer exposure time
without MWCNT, but increased with MWCNT due to the reinforcing effect of MWCNT. The storage modulus, glass
transition temperature, tan d peak magnitude were low as the exposure time increased, but tan d curves with two
peaks appeared when exposed to high exposure temperature for more than 300 hours.
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Fig. 1. Configuration of specimens used for this study

Table 1. Specification of MWCNT for the fabrication of specimens

Di -

iameter| Length Aspfect Purity Remark
(nm) (um) ratio (%)

CNT97 | 5~20 1~10 > 1000 >97 |Acid purified
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Fig. 2. Material testing system for the tensile test
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Fig. 3. DMA equipment for the thermal analysis test
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Fig. 5. FE-SEM photographs of the specimens exposed to 75°C distilled water
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Fig. 8. Storage modulus and tan 6 versus exposure temperature
curves of the specimens with different MWCNT amount

Table 2. Thermal analysis properties of specimens with different

MWCNT amount
Storage modulus (MPa) tan &
-35°C 80°C T, peak
0 wt% 3618 909 102.0 0.4637
1 wt% 3633 954 103.5 0.4447
2 wt% 3720 969 104.6 0.4310
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Fig. 9. Storage modulus and tan & curves for 1 wt% MWCNT
embedded specimens immersed in 25°C distilled water

Table 3. Thermal analysis properties of 1 wt% MWCNT embed-
ded specimens immersed in 25°C distilled water

Storage modulus (MPa) tan 8§

-35°C 40°C 80°C T, peak

0 hr 3609 2723 959 103.6 0.4532
5hr 3463 2562 903 103.7 0.4555
100 hr 3660 2458 775 102.0 0.4377
300 hr 3469 2262 635 99.6 0.4238
600 hr 3296 2076 539 98.0 0.4063
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0hr
5hr
- 100 hr 0.4
300 hr
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Tan 8

1000
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Fig. 10. Storage modulus and tan & curves for the 1 wt%
MWCNT embedded specimens immersed in 75°C dis-
tilled water
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Table 4. Thermal analysis properties of 1 wt% MWCNT embed-
ded specimens immersed in 75°C distilled water

Storage modulus (MPa) tan &
-35°C 40°C 80°C T, peak
0 hr 3609 2723 959 103.6 | 0.4532
5hr 3547 1968 558 98.4 0.3944
100 hr 3346 1512 321 88.4 0.3042
300 hr 2753 1150 255 99.3" | 0.2967"
600 hr 2799 1130 267 105.3" | 0.3059"

*: higher value among two peaks
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