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In this study, random polypropylene (rPP) was compounded with two of monoglycerides, namely, glyceryl monolaurate
(GML) and glyceryl monostearate (GMS), as antifogging agents to improve its antifogging performance. rPP film samples
were prepared by a film-casting method using a three-roll casting machine after melt blending through a twin screw
extruder. With an increase in the monoglyceride content, the melt flow index for rPP films with GML and GMS increased,
and their yield strength decreased. The incorporation of GMS in rPP was proven to be more effective in improving its phys-
ical properties than was rPP with GML. When GML and GMS were separately added to the rPP film at contents of more
than 1 phr and more than 5 phr, respectively, the film exhibited antifogging performance.
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Experimental
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Well Wt 190°C, 2.16 kg ZAFoIH St A=E 2
9 71A4 245 S3317] f18l, AZAI- 7] (Model: Instron
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Results and Discussion
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Figure 1. The melt flow index (MFI) for rPP compounds
according to antifogging agent content.
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Figure 2. The yield strength for rPP compounds according to
antifogging agent content.
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Figure 3. Photographic image of different grades given to the film
after a hot fog test: (A) Poor, (B) Fair, and (C) Good.
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Table 1. Performance Record for the Hot Fog Test: Appearance
Rating Based on Figure 3 from A to C at Different Intervals

Aging time Antifogging agent content (phr)
Agent
(hr) 0 1 3 5 7 9
6 A A A A A A
24 A C C C C C
GML
72 A C C C C C
96 A C C C C C
6 A A A A A A
24 A A B C C C
GMS
72 A B B C C C
96 A B B C C C
90 %
3 —O0— GML
80 —— GMS
& L —— neat rPP
E 70
> L
< 60 [
5 L
& 50 -
g -
O 40 [
30 -
20 1 1 1 1 Il
0 1 3 5 7 9

Antifogging agent content (phr)

Figure 4. The contact angle behavior for rPP compound film
according to antifogging agent content.

GMSE A71et A%, 985 AXT & 4
A AR D52 AAE HAA Ak ] 5 phr o]F of
AAY W) BA0] wEEE AS IS oleiT AT
& GMLO] GMS®]| H3) alkyl chain®] Zo]7} &1 o e
BAES 27] "W2oll PP BF WeollA o] o] st7]
& o olap] oloid 4 7] uhel o He gl
E= o #E A7 Yol A" B3R EAS dEE Al
keI, ol 2 g WAMS Belely] Sla) 2 Bl YRt 1%
Zt A4S FYstg e 1 A3E Figure 4o UeER ST
Figure 40l 4] H=n}el o] £} Ao A= GMLE ¢
3t BEo] GMSE &3t ZEo0 vis AAE HAAY A=
AollA W JE5Z 25 HoFa ot

oA At vket 2ol JA ™ WA A7 PP DEY
o= nfo]ago] A Hojof HAY WA 4o A= A
& SpIshelch. SR BET ool UMY FHIAF vhol
glojdo] & -, rPP 5 FHO|| blooming &/4o] AYs}
o B59 FYEE A3fstA Hrh(Figure 5). oHabA], 2 A
FolH BE Az T B 2A0IH WA A7) UE B
£ 9] EF T E hazemeterS ©]-83}%] A3} AL Figure 6]

A 24413} o]

(A) (B)

Figure 5. The images of two different films with and without
antifogging agent: (A) only rPP film and (B) rPP film with
monoglyceride.

o———— 0 GML9
~——V GML-7

—&——2 GML-5
o>—< GML-3

Haze (%)

——4—0 GML-1

o GML-0

-0
0 L . . T o & WS R A S
0 20 60 80 100 120 140

Time (Day)

—

i o0 GMS9
Y GMS-7

GMS-5
f ¢ GMS-3
ob—" GMS-1

o GMS-0

2 PRESS ESRSR [ f F FFITHS EEFI ESAre s o
40 60 80 100 120 140

Time (Day)

Figure 6. The haze of rPP compound film according to antifogging
agent content and aging time: (A) GML and (B) GMS.
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U8R} o] F3 o 12827k hazezt WS} A1) B
S7) oF AL BISHACE. o] PP BEU) GMS A7}
9] F7toll AEglo] hazeghe] & 20| Holz| dgron,
GMS 1 7 phr o)4t2] 79, 82 o]} 168A71HA) haze
2ol 27 Wzt ¥ AR hazegts FASHACH GMS T
] 7 phr v]RH) 39, 168A7H) hazegle] 2 W} g1
A5 32203 o F2E| 64U} 1) hazeztol o WS} &
HopA S AHoE AE THE P RS g
Swsjobsy] HEo] hazegtol 10% 0|5tz fA|=lolof &
oh. GMLE 3 244 S1527F A PP B2 EHo R
nto]1g|o| A Eo] BF9 hazegto| EobRlo et FE =7}
FA 2A Hol &G0l oAl ATE HEleH,
GMSE BE R Ao A oF 128YU71A] hazegko] 10% o]3l= =
AE7] 2ol AF 2748 T5Y FH=ol= ¥F= vIA
A g AR RIS

Conclusion

2 dFolAE AF 238 | PP Y A" A 5

& M7 st AM " FAAZ GMLY GMSE 5

oL

L5 A=A AAE GAA gl mE 5. =4. 4
AE WA EA4E S48t A AR AEY A
A FAA(GML, GMS)9| gHaFo] golds5 MFI gho] #|
A frEo] Aeste AL Felstglon, FEZ=T} s
3t= A gelstglet. 70 alkyl chaing 7} 2 Q& GMS
7k GMLo|| Bl E40] 9 AA A 2e AT +
Atk AAY Hx] 54L& GMLo| GMS B} We k(1
phr)F-El A= LA 448 eI, GMS+= 5 phr o/ 2]
& A SRS AAY A 54 B AT, s
(23°C, 50% RH) 7]&& GMLE | w2 ko] H71A|7} uto
aFolds o] EY FYEES olEe|A Hof ARgsh=t|
HstA] ko, GMSE 5 phr o4 28 Ao & mpe]L
glojdel o3t Frme] Walrh ufl- wol, A7 e 2
© BT AF 248 I3 ARl Fddsitte A €A
=9icth. wabA, 7]& LDPE, LLDPE thH] £& Y EAS 2t
+ PP BEE AXFIL w2 AAH WA SR A 4
FZE LAY thtder 38 Hgo 7 Aom

o} RES LI A7IAA BRI S 20012770)
o] X\ ot YE e olo] FAEYYT.
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