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Modified Polyethylene Film For Packaging For Fresh Vegetable
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Abstract

This research aimed to improve water vapor permeability of low density polyethylene
(LDPE) film for vegetable packaging. Films were prepared from LDPE and zeolite A, which is a
good water absorbing porous additive. LDPE and zeolite A were mixed using a single-screw
extruder and then ground using a plastic grinder. A portion of the ground LDPE/zeolite was
examined for rheological test. The rest was supplied for film production using a melt casting
technique. The zeolite A content and dispersion, thermal properties, mechanical properties, water
vapor permeability of the film were characterized. The film was also shaped into a packaging bag
to preserve tomatoes. It was found that shear viscosity of the sample increased when zeolite A
content increased. Crystallinity, tensile yield strength, modulus and water vapor permeability of
the film were increased with increasing zeolite A loading. However, poorer zeolite A dispersion,
lower values in elongation at break and tear strength were observed. When stearic acid was used
as a dispersing agent for zeolite A, most of the film properties were improved. For the shelf life
testing with vegetables, tomatoes were preserved in packaging bags, producing from
LDPE/zeolite A film, at 5°C for 21 days. Physiological disorder and weight loss of tomatoes and
water vapor observed within packages which were produced from the film with high zeolite A

content (10-20%) were less than those produced from the film with no or low zeolite A content.
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2.4 WORPNAUTHAANNHIMUUA (Low Density Polyethylene, PE) (15-17]
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2. #lo'ladie (Zeolite A) YoIUSENAAUANADAT (Uszme Iny) S0

=Y a s
3. ASANAYIA NTAUATIZH

A15197 3.1 qulifved LDPE N1 4 auide

autin N2 IMsnaao LD 1905FA
ass¥iinsva ASU/10 U ASTM D 1238 5.0
ANUAUULY NSU/QLLT. ASTM D 1505 0.919
ANUATUNIULT IS AN/AT.H. ASTM D 638 MD:240*
TD:170*
aibafigauia % ASTM D 638 MD:320*
TD:680*
ANUMUMIULTIRNA | nTu25 Tuasou ASTM D 1922 MD:370*
TD:210*
ANUATUNIULSS AsY ASTM D 1790 105*
nszLUNAvRIEN
anuih % ASTM D 1003 6*
AMULNY % ASTM D 2457 85*
UBAAAATS IR0 AN/AT. T ASTM D 790 2100
ALY, Shore D - ASTM D 2240 46
ﬂﬂﬁﬁﬂulﬁa"] @Qﬁ']t“lfﬁl“%flﬁ ASTM D 2117 108

* Jdunun 40 luaseu hnsasuua 2:1)

MD: NATOUAIULUUATDIINT
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@ayani131ef 3.1 nnuTEnaeudualsug §1
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@15197 3.2 anad 1o laden 19 luanidy

GeBI KaNINATOY
Form Free flowing powder
Color White
Crystallinity (%) 99
Average bulk density (g/1) 366
Median particle size (um) 3.9
Hardness (Mohs) 4-5

<

{ a a = g o w
@oyan1s1eh 3.2 nnusEniinuaiinead (Ussmealne) S1ia)

d' 2 4 o =Y
3.2 mIvaB N IumIA uHHOH

10.

1.

12.

m"?mé’@%‘mmumﬁmwuamﬁm (Single-screw extruder) : Axon ab.Plasma skiner
Lﬂé@d'ﬂﬂ‘wmﬁ @n (Plastic grinder): Bosco Engineering: Bosco A600

Lﬂéﬂx‘i‘ld;’ug ‘]JLMHWZ%J (Sheet extruder): Axon ab.Plasma skiner
Lﬂ?@dﬂﬂﬂﬂu@mﬂﬂizﬁﬂﬁ (Universal testing machine): LLOYD instrument Co.,Ltd:
LLOYD LR 30K

Lﬂ?@ﬁ‘ﬂﬂ’d puaNTAn1ANLToU (Differential scanning calorimeter, DSC :Shimadzu
Co.,Ltd 18% Thermogravimetic analysis,TGA: Shimédzu Co.,Ltd)

Lﬂ?@&‘ﬂﬂ’d DUANUANIT lva (Capillary rheometer): Rosand Precision Co.,Ltd

AoU :MEMMERT §1 UM 400

ndpaganssmivnATBUILUEDINS 1A (Scanning electron microscope, SEM): JEOL
Co.,Ltd; ISM-5410

Lﬂé@dﬂﬂﬂﬁ]ﬂﬂ‘li“ﬁilPhuﬁyWENLLN'uW53J (Water vapor permeability analyzer): Lyssy
L.80-4000J

A3 DIMATOUNMITUAMUDBNTAUVOWALTAY  (Oxygen permeability  analyzer):
[llinois Instrument ';ju 8500

wSesTlaniings

v
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3.3 MY
3.3.1 MIATINAIDE
wSeuadndyngas gasas 1 Alandy (UWaTgATLAAIRIAIET 3.3)
Tavldinsessasauuuinisimueuis figamgiianie 180°C Aaunsa 45 souandt udath

Q

Nuadhudadnlagldinsosuawaradn

= [y i 3’ LY o
179N 3.3 gdaTIUUIMUN LDPE s "T)'I@lla@l@

LDPE Zeolite A
100 0
98 2
95 5
90 10
85 15
80 20

3.3.2 msnageuaulams va
= wa a o o U A a Y 9 o
Anwaians maveswedwesaleeinanlalngls Capillary rheometer
P 0 " a = A = -1 9/0; Y P
# 180°C Tuee9 19NN BAMBUN 30-3600 s laglaiamiadurmugudna1d 1 mm AN
13 0 1Az 16 mm Y1 1808IF1 AINNIATTIY ASTM D3835
b
t o d
3.3.3 M3vugtunuiay
o d' a ¥ Y -4 1T e d =1
thaswauilanade 3.3.1 wwhmsvugllaanieugluiuiay laed

]
o

gamngiiiiiaie 180 'C wazlddasinishatnfe 6 mmin
3.3.4 MIasIvaeuTNiRve wNL AL
3.3.4.1 mMsasnaeuYTinadfiuiueuvesd o lade Tuuduilaudaeda
didusetanmyTinaslelade Tasldindes Tea Taoldih

wiinasdszina 5-10 mg dnldnmdeufigamgiizudy 40°c frwsannsldaiudou
10°C/min aufsgungiigegane 600°C thdeyannnrmitidimGinadleladio fiui
UBUMUUINTTIU ASTM E1131

3.3.4.2 nsnadeuautianennuieu

0o ayd w [ LY 4 :’
i dusegundnanianieanuioulaansss Dsc Tagldh
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o ° v ¥ o ad g 0. Y o LY Y
1’iuﬂ’c‘f’lﬁ‘ﬂ5$3ﬂm 5-10 mg mm‘lﬁmmiaqummmmmu 40C ﬂ'JEJE]GIﬂﬂ']iGlWﬂ’J'Iili?J‘M

au

=Y A

a . = =Y )
1 10°C/min yuDgunglgegafie 180°C MQUMNVBINIIHABNAD (T,) A3 UYBINT
=4 d o o I~ &
vaouran tazilosmuanNuIuHaNMLIIATT I ASTM E794
Py Y] = o ad o 1
3.3.4.3 MIANEININIZ0AI03% 1o laste luAdud 081
0o ¢ w [ 1 3
T AaNA198199U1A 2 cm X 5 em w91y i Taseumaadiuna 15
=1 Y ::\y ciay o o t o :ﬂy o a gy &
i udinguauluvaenFunudugusy NMNURIATITBILENNINTIEHAINATEI SEM
3.3.4.4 MInaaoUauUATIna
wa o
3.3.4.4.1 TUIAAMUUAILTIAY
° d o ] a o d' ~ A Y A Qy
Widuaeg 1At ugl TmasuRLATANUEIVBIFUNY 150
Y Y A Sq Y < <
mm 314 20 mm NAFUAIAToMATDUBILNUTETIR 19 Load cell 100 N A5 114N15A
9 ' 1
50 mm/min FZELVDINITIVFHIIL 100 mm ﬁqmwguﬁ'aamummgm ASTM D882 tov1e1
[ = R p T [ ¢ 3 o A
AUUUILTIAY U 9AATIN (Tensile yield strength) ANBAATE (Modulus) wazilesiFuanisoa
W 9AU1A (%Elongation at break)
YN o
3.3.4.4.2 gUUAANULVLLTRNUIA
o afd o 1 o o Qy = 7
iandtegunaatluguaugiflnunuuy Die C aunasgu
v 4 Iq g =<
ASTM D 624 nagoualeinisinageuamnilszaen 14 Load cell 100 N a21352114n1509 50
mim/min
= w & 1] :‘ g
3.3.4.5 MIAnrIdaTInMIduiiuye et

a g} R t a ad g £ o Y & ]
wnl'imm"laummummmmﬂaumuﬁua"hlﬂaaﬂmuﬁmmwuw

V
=

d‘ o o a s o Y P Ao T < 2 o
wuRveWldunaadn lusseznmnmuataz e lagaznaaniviety  g/m/day W
o i) 21’ o ar a 4 as . 9
gavnll 38 'C LAZANUFUANINS IUN1TUATIEN 90% 1AYIT Transfer time method 1agly
l kY
N304 Lyssy water permeability AT UAUUIAVDIFUNIU 11 cmx 11 cm
& o o
3.3.5 NTNATVUMTAUINEIND
o & d a 1 a o a d aca <
auAee 1 HEnTUg IS IRAUNVNIA 15 cm x15 cm laedTlaniin
Y A o da w1 Ay 4oy v g o dd a yy
30U 'Ui'iQNSL"U@L“l’lﬁ‘Wu‘ﬁqﬁ@nﬁ'J'?JEJNV]E!N’C‘T?J@'I@ILLﬂE’/NQGlﬁLLﬁQLLﬁ?ﬁQQ@Uii@ﬂmcﬂV}Nﬁﬂulﬂ
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4
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9o ] T ar 4
Tumsnaneelsdnysgeunugn a1 assgazoen luasan 4.1

a ar 1 P J g
MITNN 4.1 @ﬂ‘HﬁUi’]LWluq@'\ﬁﬁl@\‘l LDPE Llagﬁclfiﬂllﬁﬁm 'V]Gl‘lf‘luﬂ'li‘ﬂﬂﬁﬂ\'i

GRG qasi1Flumsnadoy Snusdeii 1y

1 LDPE Pure L/Z0

2 LDPE/ Zeolite A 2% LiZ2

3 LDPE/ Zeolite A 5% L/Z5

4 LDPE/ Zeolite A 10% L/Z10

5 LDPE/ Zeolite A 10%/ Stearic acid 1% L/Z10/S

6 LDPE/ Zeolite A 15% L/Z15

7 LDPE/ Zeolite A 20% L/220

8 LDPE/ Zeolite A 20%/Stearic acid 1% L/Z20/S

4.1 wamsAnEaNIAM S Ina
~ (] 2 I a < w 1 s d‘ [
1IngUa 4.1 WUNMANUR AR UVDINBALLBTA 181N AIAA A BEAT
=3 A a d?l d' d‘ 9/ - T a o o [ t = ‘4 a
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1 = < o 9 ] P =t Y Y A = =1 L4 A dy 1
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A A a o v a2 A £ v
AN AN O UUDIND AL A0 1D UN LT UAE
A = = ' &N oA v a & o 1 A a a ¢
dianfSeuivumanuniiamoussninwedmeialedngasniangle laae  (10-
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4.2) weannludussumswauiiom LDPE Anaudle ladtoaslu Hopper U94A3039030
p=} { =t o 1 q = [ =
HUVINAYIMUOWATY LDPE uazd 1o ladiouiadiuazindouinuus suvesanguazinams
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~ a A Y a =Y 4 1 ard a 1
AT NN 4.2 ﬂiiﬂm‘VlLWl%ﬁ\‘l‘ll@\?“ﬁI@hlaﬂ 18 GLHLLNM‘V‘IﬁiIGI’JE)EJN

qn3 Usinadle’lad o iswua | USinadlelad o fiwy
(% wiw) (% wiw)
L/Z0 0.0 0.0
L/Z2 2.0 2.0
L/Z5 5.0 2.4
L/Z10 10.0 8.8
L/Z10/S 10.0 .95
L/Z15 15.0 | 13.7
L/Z20 20.0 17.6
L/Z20/S 20.0 17.7

4.2.2 HANMINATBUANTANIIAIINIDOY

sy 1 oy w 1 1Y { 3 ]
Naﬂ’li‘ﬂﬂﬁ@ﬂﬂll‘lJG\'VlNﬂ'J'UJ%I@H"U?NKLWUWEI?JQ'JE]EJNLLZ’M\?Q\WHTN‘?I 4.3 n?\‘1'1/\!'1]"]'1
a & (= Y t 1 9 A 1 d o d [~ 2 a
Qﬂﬂ’iQZJGL'LJﬂ'l3‘HﬁE)llNﬁﬂ‘U'E’NLLNHWﬁSJ@]’J@UNﬂ@U‘UNi]S,’ﬂQ‘VI LLﬂLﬂ@iL“ﬁu@lﬂﬁWNLﬂuNaﬂﬂJ

9 a d?l o a a A o a d? = 4 a ya a =
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o 1 =y o T o ad  w v & (] ] I3 []
’1]1u3u1]1ﬂﬂ’01ﬁlmﬂNﬁﬂi}1u3uu1ﬂ1uLLNuWﬁﬂJﬁ3@ﬂN HIVETAINANDAITNELAIULTIU DN

Wdu

= wa t 5y @ 1
ATWN 4.3 ’CTN‘UGW]N?YJ'IN%I'EJH“lJ'é]\‘iLLN‘HVIﬁlIﬂ'J@EJN

qas ganndlunsnaousdn,) Co) | weddudanuidundn
L/Z0 112 35
L/Z2 113 36
L/Z5 112 42
1/Z10 11 39
L/IZ10/S 13 40
L/Z15 12 44
L/Z20 112 44
L/220/S B 8 42
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