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Abstract: Water-soluble polyvinylidene pyrrolidone/low density polyethylene (PVP/LDPE) blend polymer was fab-
ricated for sinkhole restoration polymer pouch application. The mechanical property and water solubility were measured
as a function of blended PVP and LDPE ratios. Increase of blended LDPE ratio caused the enhancement of tensile
strength, elongation at break and storage modulus while water solubility decreased due to its non-soluble property. In
order to enhance the mechanical properties, moreover, surface modified silica nanoparticle via silane coupling agent was
adopted as a filler. As a result, the tensile strength was enhanced while water solubility was almost not influenced by addi-

tional silica filler.
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Table 1. The Water Solubility and Tensile Strength of PVP
with Various Molecular Weight

Molecular Weight before Weight after Tensile strength
weight dissolution (g) dissolution (g) (MPa)
20000 1.00 0 -
40000 1.00 0 7.4+0.5
120000 1.00 0 8.1+0.7

Figure 1. Cross-sectional SEM image of PVP/LDPE blend with
various ratios: (a) raw PVP; (b) PVP/LDPE=7:3; (c) PVP/LDPE=
3:7; (d) raw LDPE.
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Figure 2. Tensile strength and elongation at break of PVP/LDPE
blends.
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Table 2. Water Solubility of Various Ratio of PVP/LDPE Blends (%)

Time (h) PVP 9.5:0.5 9:1 8:2 7:3 5:5 3:7 LDPE
1 100 0 44 35 34 12 4 0
2 100 0.1 61 55 49 21 0
4 100 0.5 84 71 64 42 11 0
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Figure 3. (a) Storage modulus; (b) tan 6 of PVP/LDPE with various
blend ratios.

:(n)L_II
2 1 rr o
2oy = o

15 2 AZHE Table 20 A2]akict. oA
o] <= PVPE] ¢ 147} ool £43] &
sto1gk 4= Qlt}. WHA,| LDPES] 7% Sl 23
Shle 4= k. 3ol mE A3E B
PVP/LDPE 7:3 AJ39] 7% 64 5=5-<] PVP7t &3f€
P 3:7 A1 °l % 11 35e] PVP7} -&38€%itt. LDPE
o] vl& v7}°ﬂ E}E} &3 == PVP7F SO E% olfEe
LDPE7} A€o0 2 &3] wiiol] LDPE Wi-ell T4k
o] Q= PVP7F &3 %] e47] wiitolt). aitAt 9% 4
Ao 87 Hhskslr] fIste] PVPILDPE 9:17 9.5:0.5
AHE AzRAh 9:1 AlHe] 35 G =Tt AA Sk
A g9l 4 Yt Wl 9.5:0.5 A1He] 735 PVP7} A
o] galEx] ket o]& PVPY &84 Ax9l Aol ¢l
=4, PVPY] =2 8-849] Hx=2 Qs PVPY o] &

\ oo
olr

o 1o

tot,

[viel

I
n[o
JX?L e

L%

o
=

T (B op & rQ op
i ol

s
o C-H
%]
c
©
E
£
(7]
=
o
[
—— Raw SiOy l
—— APTES modified SiOp
Si-0
NN T TN T [N TN Y Y N [N TN T TN N N |
4000 3000 2000 1000

Wavelength (cm™)

Figure 4. FTIR results of SiO, and ATPES modified SiO, particle
via ATR mode.
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Table 3. Water Solubility of Various Ratio of PVP/LDPE Blends

2z

with SiO, Filler (%)

Time (h) PVP 9.5:0.5 9:1 8:2 7:3 5:5 3.7 LDPE
1 100 0 40 37 31 13 0
2 100 0.2 60 51 42 22 4 0
4 100 0.5 85 73 64 41 10 0
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Figure 5. Tensile strength of SiO, containing PVP/LDPE and
enhancement ratios.
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