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Abstract— A lot of research has been made over the recent decade to develop testing packages with antimicrobial properties to
improve food safety. In this study, a new method, experimental device and technology for environmental corresponding packages of
polypropylene (PP) film has been developed to provide effective temperature buffering during the transport/long-term storage of
grains or foodstuffs from the supplier to the market. This quantitatively optimized mixing system enabled to produce PP films with
the 700~1,400d (width;1.5~3mm, thickness;0.01~0.5mm). In the whole mixing systems, the finely-granulated inorganic illite and PP
virgin chip for master batch (M/B) chip was calculated by digital measurement methods, and then the M/B chip for PP film was
adapted through a air jet and PP grinding method. The prepared PP film was characterized with tensile strength and elongation, far
infrared radiation (FIR) emissivity, antimicrobial activity and deodorization properties. The results revealed that the two differently
grain-sized illite could be show homogeneously dispersed on PP chip surface, and as the increasing of illite content, the FIR
emissivity and the anion emission rate of film was increasingly improved. In both of 325 and 1,500 mesh-sized illite contained PP
chip, of course the antimicrobial activity was good. But the ultimate deodorization rate for ammonia gas of PP film were found to

be approximately the same.
Keywords: polypropylene film, illite, functional inorganic material, master batch chip, quantitative mixing system
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Fig. 1. Preparation of PP M/B chip and PP film by air jet
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Fig. 2. Schematic draws of PP-extracts device by homogeneous mixing system of PP chip and inorganic illite.
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Table 1. Thickness of prepared PP film with different
illite content

Illite Content 325 mesh 1500 mesh
5% 0.07mm 0.05mm
7% 0.07mm 0.05mm
10% 0.07mm 0.07mm
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Table 2. Tensile strength and elongation of prepared PP fiber with different illite content

325 mesh 1500 mesh
Illite content ST; f::gl; Elongation Thic@ess ; f::glti Elongation Thickness
(ef) (%) (denier) () (%) (denier)
5% 5159 15.5 1,400 6034 17.7 1,400
7% 5017 13.5 1,400 5755 16.4 1,400
10% 4378 13.8 1,400 5630 15.1 1,400
Table 3. Far-infrared radiation emissivity and energy of functional PP film
325mesh 1500mesh
Hlite Content Emissivity Emission Energy Emissivity Emission Energy
@ ~ 20 /m) (W/m*x10%) @ ~ 20 /m (W/m*x10%)
3% 0.877 3.54 0.871 351
5% 0.886 3.57 0.881 3.55
7% 0.890 3.59 0.886 3.57
10% 0.893 3.60 0.890 3.59
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Table 4. Antibiotic rate of functional PP fim

Tllite 325mesh 1500mesh
Content Escherichia coli Staphylococcus aureus Escherichia coli Staphylococcus aureus
3% 95.6 97.2 96.0 98.1
5% 96.1 98.1 98.0 99.1
7% 95.7 97.3 97.6 98.5
10% 97.0 98.2 97.8 99.2
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Table 5. Deodorization of functional PP film

) . Innitial Conc. 325 mesh 1500 mesh
Time (min)

(ppm) 3% 5% 7% 10% 3% 5% 7% 10%

0 200 151 151 149 147 149 147 146 144

30 176 141 140 137 137 139 137 136 135

60 169 125 124 122 122 124 122 121 120

120 145 118 117 115 115 117 115 114 114
AT 4= Ao, 7%ol oM A7t o o F g MB FZ AL 5 ST dHo)EY =
7betA e & 4 9tk E3F 1,500mesh®] Yzt of Adaglel ol 10%014 ZIEHH UolE
o|EE ¥H% PPEEY €A ol 325meshe] Yz} AA e B4 fid B3l ZesAt. 4
oES o8 WEHr ¢ 2L AL o 2 9 NE A}, 1,500mesh-—] dgto|EV} FiE ZE
agy gHans 70~ 98%01] s AL o 325mesh ¥zto|EV}F FHid FEET =94 A4
2 Qleh e %9 Uo|EE a3t EToAH o] $4%S & F dSon, TPl wS4E T
(PET) 259 23AS HlagAE fryge f dAF FHH= A& FAL & AAT. 7%
70%0|4 EIE AL 4 9oy, pp Y=o 10%9 detolEVZF &8 89 242 = 9
G240 20% AEZA Itk wEAHzR Eat A & Aol 7] WEol A&3HAo+= 1,500
A2 Yyehf1 9t o] PETS PPY] Hz].q_z mesh ¥2to|E7} 7% 71 48 PPEEE A=
ol EwWx Holo| 7]oste Aoz ARE. = Aol 7MY EeHd AR Hojn, EY I
dmyote] APt ‘ﬂJ% F Y= 7lﬂf S8 oYzt %E}UﬂE A WA o M/B 3o
saA2 o]2o]lx 7A3s PPo| H|3 PET7} H 1,500mesh®] dTo|EE 1~7% HY UoA H7t
223 A AbsHH, iqj@,cﬂ] ol ool o]  THW 17549 PP IHWEE de &+ Us

2UEY U Gy ARIAS R YEsh
detolEst E3HE PP WEo| © WE EW
Ao BTAYE $UT 2nE U
L. oIef8 ke ALaAN ool AN
2ol dtolE BAY 759 BH, 59 2

58 e % 99T Aoz AnE

Yato| EQ} zine stearateg} waxs 4% H]g =3
l:l
—\_"__

sto] PP 27 50%9 dolEF LA

|8 | st 47psa] 4] A 208 A 15

o2 AsdHT

ZAle| 2
o =RS AA YR (4100244683)3f T
steA gAY A9 wob 37 A7Y. (KRF-

2007-357-C00128)
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