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ABSTRACT : The crosslinking density of polymer can be quantitatively calculated by the Flory-Rehner equation using
the swelling experimental data and the lattice constant (5 of interaction parameter () in this equation should be chosen
have used cautiously. This 5 is the experimental data by rule of thumb, and researchers have used little different values
respectively. Generally, the average molecular weight between crosslink points M. in the Flory-Rehner equation and the
Mooney-Rivlin equation have the same value, and 5 can be calculated when the M, in the Flory-Rehner equation is given.
Therefore, in this research, firstly we calculated the M, using the selected G, (=0.34) and the swelling experimental data
of 1,2,3-triazole polymer from the Flory-Rehner equation, secondly the M, from the Mooney-Rivlin equation is calculated
by the tensile experimental data, and finally two M, were compared. As a result, two M, values were almost the same,
and it was proved that the B (=0.34) was selected properly.

Keywords - crosslinking density, Flory-Rehner equation, interaction parameter, Mooney-Rivlin equation, 1,2,3-triazole
polymer
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Figure 1. Determination of 2C; by Mooney-Rivlin equation.
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Figure 2. The formation of 1,2,3-triazole crosslinked network polymer.
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Figure 4. The two types of dipolarophile curing agent.
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Table 1. Sample information
) ) Prepolymer Crosslinker ) )
Material Information Curing agent A Curing agent B
PCP0260 PCP0310
Molecular Weight 3050.026 975.038 166.133 634.065
(g/mol)
Index (eq/kg) 0.656 3.077 12.039 3.154

Codes Curing agent Equivalent Ratio Crosslinker contents
PA A
-C=CH / -N; = 1.1 20 wt% to prepolymer
PB B
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Figure 5. ATR- FTIR spectra of PCP0260 prepolymer (a), after mixed 30 minutes of 1,2,3-triazole polymer (b), and completely cured
1,2,3-triazole polymer during 7 days (c).
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Figure 6. The results of tensile test of 1,2,3-triazole crosslinked polymers.



Determination of Interaction Parameter X of the 1,2,3-Triazole Crosslinked Polymer 153

Table 2. Analysis of mechanical properties of 1,2,3-triazole crosslinked polymers

Codes Elongation at break (%) | Tensile strength (bar) 100% Modulus (bar) 300% Modulus (bar)

PA 605.9 2.75 591

PB 793.5 1.63 3.08
Q= ZEIIEEEE 0260 prepolymer o ZhaA <} el d 7 43. 47 54 24
SHAIZF ]l o] 34 30 & 5, ©lEld 7] (2100 ~ 2260 CReFsE 718 2004 123-EgfolE aEAte] A&
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Figure 7. Swelling ratios of 1,2,3-triazole crosslinked polymers according to the solubility parameters of various solvents.
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Table 3. Analysis of swelling properties of 1,2,3-triazole crosslinked polymers

Dong-Hoon Lee et al. / Elastomers and Composites Vol. 48, No. 2, pp. 148~155 (June 2013)

. . Solubility parameter Crosslinking density
V)
Codes Max. swelling ratio (%) (callem’)!2 (x10* mol/g) M. (g/mol)
PA 1088.0 10.37 0.27 18519
PB 1680.0 10.37 0.13 38462
Table 4. The comparison of Mc between Flory-Rehner and Mooney-Rivlin equation
Mooney-Rivlin Flory-Rehner
Codes fr
2C; at 1/A=0 M. (g/mol) f,[l_R Ol\r,i M. (51=0.34) M. (51=0.0)
PA 0.1599 18589 0.3609 0.3400 18519 6250
PB 0.0578 51426 0.3986 0.3777 38462 12821
= 034 o "¢ ZHsY AAR F 2 0.0 0% F Reference
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