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5 B AFdM = AlolFEH4L Sulje] Ay 83 54S ©]-8-31e poly(ethylene-co-vinyl acetate)(EVA)/low-
density polyethylene(LDPE) &3 =9] Hl3} H]&-& ZA3I2L 'H NMR #3352 o83t g3llE EVAY v ofA|
HO|E(VA) THFE A= + de 24 BAHE /daidict olde +498& ohsst Bl&E AlZkE EVA/LDPE
e 2 B AR A&5 A3, wed 7R R B84 7o A HlEo| EVASH LDPE Wig Hl&
°] 97-109% TEo® AojHrt. HE3 7HEA ROl VA ke il ARS-E EVAS] VA 9t Hlaste] &%
E ABAME B 0.6 wt%, A= AlBoME Hd 1.9 wit% Y 2|2 2EHY. o) 435 53k
AEA gt 'H NMR 23398 @71 #8-sk= o] EVA/LDPE S/1=9] 24 40 A3t 2de 2l

STt

Abstract: In this study, a compositional analysis method was developed that can determine the mixing ratio of poly(eth-
ylene-co-vinyl acetate) (EVA)/low density polyethylene (LDPE) blend using the selective dissolution properties of cyclo-
hexane solvent and also determine the vinyl acetate (VA) content of dissolved EVA using 'H NMR spectroscopy. As a
result of applying this analysis method to EVA/LDPE mixture and blend samples prepared in various ratios, the weight
ratio of the separated soluble and insoluble parts was obtained at the level of 97-109% of the EVA and LDPE mixing
ratio. Compared to the VA content of EVA used for formulation, the VA content of soluble part was calculated with an
average difference of 0.6 and 1.9 wt% in the mixture and blend samples, respectively. These results confirmed that the
method of applying the selective dissolution and "H NMR spectroscopy together is suitable for the composition analysis
of the EVA/LDPE blend.

Keywords: poly(ethylene-co-vinyl acetate)/low density polyethylene blend, selective dissolution, compositional analysis,
nuclear magnetic resonance spectroscopy.
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Table 1. Recovery of EVA and LDPE in Cyclohexane

Sample Recovery (%)°
EVA (VA 18 wt%) 98.9+0.3
EVA (VA 25 wt%) 98.7+0.7
EVA (VA 40 wt%) 99.7+0.2

LDPE 99.4+0.3

“Each value is the mean for three repeated measurements with
standard deviation.
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Figure 1. 'H NMR spectra of (a) EVA (VA 25 %wt/wt); (c) LDPE;
(b) the soluble part; (d) the insoluble part in cyclohexane after selec-
tive dissolution for an EVA/LDPE 50/50 (%wt/wt) mixture sample.
All spectra were obtained in TCE-d, at 378 K.
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Table 2. The Results of Composition Analysis for the EVA/
LDPE Mixture Samples Using the Selective Dissolution and
'"H NMR Spectroscopy

Mixture samples Selective dissolution  'H NMR

VA content EVA/LDPE Soluble/insoluble ~ VA content
in EVA mixing ratio part ratio in soluble part

(Wt%) (Yowt/wt) (Yowt/wt)” (Wt%)*

30/70 31.2(0.3)/68.8(0.3) 17.0(0.2)

18 50/50 50.2(0.5)/49.8(0.5) 17.8(0.1)

70/30 70.9(0.7)/29.1(0.7) 17.9(0.4)

30/70 30.9(0.4)/69.1(0.4) 24.3(0.3)

25 50/50 50.3(0.1)/49.7(0.1) 24.9(0.5)

70/30 70.4(0.6)/29.6(0.6) 25.0(0.3)

30/70 30.6(0.3)/69.4(0.3)  38.3(0.1)

40 50/50 50.3(0.4)/49.7(0.4) 38.9(0.6)

70/30 71.4(0.5)/28.6(0.5) 39.3(0.0)

“The mean (standard deviation) of three replicates.
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Figure 2. "H NMR spectra of (a) blend; (b) soluble part; (c) insol-
uble part in cyclohexane after selective dissolution for EVA/LDPE
50/50 (%wt/wt) blend sample. Note the VA content of EVA used
was 25 wt%.
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Table 3. The Results of Composition Analysis for the EVA/
LDPE Blend Samples Using the Selective Dissolution and 'H
NMR Spectroscopy

Blend samples d?seslglcltllt?oen 'H NMR

VA content EVA/LDPE Soluble/insoluble VA content
in EVA  blending ratio part ratio in soluble part

(Wt%) (Yowt/wt) (Yowt/wt)” (wt%)*

30/70 29.9(0.5)/70.1(0.5) 16.2(1.2)

18 50/50 48.5(2.5)/51.5(2.5) 16.3(1.2)

70/30 67.3(2.5)/32.7(2.5)  16.6(0.1)

30/70 30.4(1.5)/69.6(1.5) 22.6(1.1)

25 50/50 48.5(1.4)/51.5(1.4) 22.8(0.4)

70/30 69.1(0.4)/30.9(0.4) 23.5(0.4)

30/70 29.3(0.1)/70.7(0.1) 37.2(1.0)

40 50/50 48.7(0.4)/51.3(0.4)  37.4(0.6)

70/30 68.0(0.6)/32.0(0.6) 39.3(0.1)

“The mean (standard deviation) of three replicates.
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Figure 3. "H NMR spectra of (a) blend; (b) soluble part; (c) insol-
uble part in cyclohexane after selective dissolution for EVA/LDPE
50/50 (%wt/wt) commercial blend sample.
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Table 4. The Results of Composition Analysis for the Commercial
EVA/LDPE Blend Samples Using the Selective Dissolution
and '"H NMR Spectroscopy

Commercial samples  Selective dissolution 'H NMR
EVA/LDPE Soluble/insoluble VA content
mixing ratio part ratio in soluble part

(Yowt/wt) (Yowt/wt)” (wt%)*
30/70 30.2(1.1)/69.8(1.1) 14.5(0.3)
50/50 39.5(0.6)/60.5(0.6) 14.9(0.2)
70/30 48.5(1.0)/51.5(1.0) 16.7(0.2)

“The mean (standard deviation) of three replicates
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