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Abstract: The adhesive properties between polyethylene terephthalate (PET) film and conductive paste are important in
securing durability of hazardous chemical detection sensors. Silane-modified cellulose nano fiber (CNF) was prepared
using (3-Aminopropyl)triethoxysilane and the adhesive performance of the conductive paste to which the Si-CNF binder
and the ethyl cellulose binder were applied was confirmed through a cross-cut test. Ethyl cellulose showed adhesive per-
formance of 3B-4B level, whereas the paste applied with 2 wt% of Si-CNF showed adhesive property of 4B level. As
a result of measuring water reactivity and acid reactivity, it was confirmed that Si-CNF has sufficient potential as a binder
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for conductive paste.
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Figure 1. Reaction Mechanism between APS and CNF.
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Figure 2. FTIR spectra of ethylcellulose, CNF and Si-CNF.
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Figure 3. Si-CNF dispersion within the solution with different sur-
factant type.
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Figure 4. Si-CNF dispersion within the solution at various solvent.
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Figure 5. Surface resistance of conductive paste as a function of Si-
CNF content.

Table 1. Formulation and Reactivity of the Conducting Materials
PAN (g) GNP (g) CB (g)

Reactivity (%)

GNP5CB2 5 2 43
GNP45CB25 5 45 2.5 45
GNP4CB3 4 3 49
GNP3CB4 3 4 49
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Figure 6. Surface resistance of conduction paste as a function of CB
content.
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Table 2. Adhesion Level by ASTM D3359 Method B

Level Peeling
5B 0, none
4B Less than 5%
3B 5-15%
2B 15-35%
1B 35-65%
0B Greater than 65%
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binder.



A B AEZ QM PeAH(CNF)Y AEAdo]2~El PET T2 HREA | nx|= 9J3F 51

Table 3. Cross-cut Grade and Reactivity of the Conducting
Materials as a Function of Si-CNF Content

Content of Acid Reactivity Water Reactivity

Si-CNF (wioe) ~ Orade (%) (%)
ehtylcellulose 3B-4B 43 2.55
0.5 2B 39 3.11
1.0 3B 39 3.23
1.5 4B 45 2.70
2.0 4B-5B 49 3.13

Weight % (%)

1— Si-CNF Binder
40 4— Ethylcellulose binder

0 1 (.JO 260 3{.10 460 5{.]0 560 700
Temperature (°C)
Figure 9. TGA results for ethylcellulose and Si-CNF binder.
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