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Study on the Characteristics of the dehumidification LDPE film
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Abstract In this study, based on CMA which is increasingly used for eco-friendly deicing materials, dehumidification
MB made of sodium carbonate, MgCl,/MgO (M/M), and SAP is to be produced. And its moisture absorption rate
and dehumidification performance of the film are to be analyzed. And the data on the materials used for the
dehumidification film are to be acquired. In case of the dehumidification MB, in which CMA and SAP are mixed,
had poor film machinability due to foaming and moisture issues, but adding bentonite and calcium carbonate solved
the problem. When a foaming agent was added to extend surface area between substances, CMA and M/M showed
no remarkable difference, but SC showed large increase to 3.15 g/g. As the result of anti-corrosive test, CMA
dehumidification film showed no corrosion while SC showed pitting corrosion and M/M showed corrosion.

Keywords : Anti corrosion, Dehumidification Film, Low Density Polyethylene, Master Batch
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*SC ; sodium carbonate

*M/M ; magnesium chloride/magnesium oxide
*CC ; calcium carbonate

*B ; bentonite

*T ; talc

Table 1. Composition of specimen.

Element

CMA SAP B SC I(\/ll/llv)l T CcC
S1 o (] - - -
S2 (@] (6] O - - - -
S3 (6] o O - - o
S4 - - (¢} (] - (¢}
S5 o - - - o o
s6 | o @) - - - 0 o
s7 - - - o) - o) o)
S8 - - - - [0} [0} O
2.2 A3 Y
221 MB HZX Y AE A=
MBA|ZE Lab 77E9] single screw®] $E437]

(Fig. 1(a))E AH&stem, A28 MB(Fig. 1(b)E A
4872 24 Fig. 1(c)¥} 7o) A=
3] AFAIEFig. 1(d)E AZ8HAeh
AFAEE LDPES} A28 MBS 7308 &
ato] ATt ol AlFZE 7l
ol e FHES Frkstadt A stglom, AE

FAE 250m= AT

< press’|1 & &

o]
=

ZH~E o]

Fig. 1. Manufactured MB and sheet
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459 7H8E F371s7 A=Y (calender) 7]-%
2 Ut} LDPES} LLDPEE ‘3 (upward) %
431, PP 313F (downward) 1] 2]
St} PP+ tension thinning?} W7+ Al A4 s}
7F =84 7}ﬁ“}’“°] PE%}= th& 5"301 ek

_1>'
1o,
L ol o\ [o

Fig. 2. (a) Extrusion molding of Film, (b) Schematic
diagram of the blow process
* MD: Machine Direction, TD: Transverse Direction
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Fig. 3. Humidity chamber
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Fig. 4. Anti corrosion test specimen
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Fig. 5. Test conditions of anti corrosive test
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Table 2. Results

of moisture absorption (%) of
dehumidified sheet (S1~S4)

E"p‘zzryes)ﬁme st $2 $3 4
1 1.8 1.56 173 1.05
2 23 1.88 1.98 1.05
3 2.83 25 223 1.05
4 34 25 223 1.05
5 3.87 25 248 1.05
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Fig. 6. Result of moisture absorption (dehumidified sheet)
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Table 3. Results of moisture absorption (%) of
dehumidified film
Exposure time (days) S2 S3 S4
1 3.73 2.4 1.5
3 522 3.57 2.06
4 522 4.17 2.06
7 448 3.57 2.06
The total amount of
desiccant inside the film 9.00 6.42 7.63
(g; base on 100g film)
moisture absorption (g;
baso on 100g film) 448 3.57 2.06
*Dehumidification rate
0.498 0.556 0.27
(Qeq. g/g)

*Dehumidification rate (Qeq, g/g)

moisture absorption

The total amount of desiccant inside the film
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Fig. 7. Result of moisture absorption (dehumidified film)
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Table 4. Results of moisture absorption (%) of
dehumidified sheet (S5~S8)

ti];)‘cp‘(’z;‘;) S5 S6 S7 S8
1 225 3.44 277 7.5
5 5.5 7.58 7.84 12.6
6 5.5 7.8 7.95 12.3
9 6.25 9.4 8.77 133
10 5.75 8.6 7.5 12.3




FAFE &= EA A6A A11B, 2015

=

Rate of Moisture Absorption (%)

Exposure Time (days)

Fig. 8. Result of moisture absorption (dehumidified sheet)
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Table 5. Film produced according to the foaming agent

(wt %)
LDPE | SSMB | S7-MB | ssmB | [oaming
agent

S5 70 30 } R ]
S51 | 685 30 ; » 15

S7 70 ] 30 - ]
S7-1 68.5 ; 30 - 1.5

S8 70 ) ; 30 -
S81 | 685 ] - 30 15

Z7}aA0) 453 S5, 87, S8l thd AHLE
Zyetiom, AEEE 7l HEA AL
S5 Hlal Prhskr ss9+ S7, S8°ll 747}
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Table 6. Results of moisture absorption (%) of
dehumidified film
Exposure | oo g5 | s7 | s71 | s | sged
time(days)
1 6.4 7.0 10.3 104 11 10.5
2 8.4 9.4 13.8 15.2 134 13.6
3 8.7 9.4 11.7 15.2 134 13.1
5 9.86 10.2 11 17.7 12.8 12.0
8 10.4 10.9 11.7 18.9 14.5 13.1
The total
amount of
desiccant
inside the 6 6 6 6 9 9
film (g;
base on
100g film)
moisture
absorption |04 1 109 | 117 | 189 | 145 | 131
(g; base on
100g film)
Dehumidific
ation rate 1.73 1.82 1.95 3.15 1.61 1.46
Qeq, g/g)

—&—s5
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(a) —A—s8

Rate of Moisture Absorption (%)
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1 L) 1 1
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Fig. 9. Result of moisture absorption (dehumidified film).
(a) Not adding a blowing agent, (b) Adding a
blowing agent
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A% LDPE Agof A3t 4 EAA+
AsA Fefe] CMA9] BF- S FetuM HA 7] S¥tolw, Fig. 49t o] g-ste] stk CMA
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vEhdth FEA 8w dFE S vAe AoR g CMAC] BIE] oftke] A o] wAE o} Ak JFo|
oA, MM &% A7t el dAddEe] At Rlske] I Ao uekeS & 5 Sdjlew, S73 S7-1
o] Yeh} L¥A] H7to] weE zfolxo] 24 Qe Ao 242 0.0173 0.023 %2 RS-KRICT-0062] A= 7%
2 AR E oI 1 0.05 % olstz -3k WY s H3Ath MM
HHH 87 (SC+Tale+CO)Oll theh Aol 4 2 ¢ Fs7|= Qla] 2ol AsiA dojston, d3l7]
AE e S7-130] Apol7t AASHAl vetskow, & FolFr] A5 S o] &% FEEla S ¥dst
EAE AFE A4 189%9] M 12 F5ES B © WY T A7HEH O 71 A97F 283 Fejth
th SCSl B B Do} 13yl 5ol
obd A7} Qoli} IO elao] AREE Aol 3
t} o2 ol3] WEAE A }sto mA W2 SC % Conclusion
WY Pyow Sug goliy] wEel Fwiel ¥
5749 Zlew ddsiitt B A7 =RodAE vdstEd AFEE CMA,
A7) 8591 §7, 8ol thate] WAE~ES} Wy A SAP, Sodium Carbonate, Magnesium Chloride /
7holl whe PEAES 24 A% ARG, Fig 10 Magnesium Oxide (L) dlgt AFMB ALS &
of UeRigleh A H s AGast o fim gy LDPE MOlRS AG ME B SaEs 9y
of We WA % uRe] S e daee Bue ) A =IEi:
1. CMASE SAP £3F AISMB A0 739 LEX A
3 k=7 574 Gl SAPS v RS
1 yes ARl Stk SAPY FEEAE
bentonite®] ZAs}E ol olek WrdelE F3 AT
Ao, dEHA] ¢ calcium carbonate]
¢ "\ Aol 93] FE3 blending IHS Ao 2A A
S5 : No corrosion SS—i :- No corrosion- - T AN
@) 2. S1~849] HEAIFA A5 S3xk 035 g/lghthe
okt 83} EAo]| glo] e AFE BTk MBA
T YA A taleEs AHEEFl oM, SI~S4HTH
S5~889] AFAIEAN g F5E&S & 5 Al
s 3. MM®| MB9] 45- 59 7IF 22 AFAES] &5
S7 : Corrosion occul.'red.?Asrea S7-1: Corrosion occurred 0] 12.6 %= 7Y =om, AFLE T589 BT
ratio 0.017 %) (Area ratio 0.023 %) WIZAS FrFshA] FE A9 AG5A 1.65 g/g= zZxzk
®) 0.35 g/ghtt €53] Eokeh st WA H~E At
WAL 7P E4] ekgkr)
4. CMA| talest CCE E3H3E S59] A5 AlFAE
- M= MMSl S8R F5do] "olxl o, BE7hE
o] A A5 /HO] S8H.T}F ¢k 0.191A4 0.4 g/g A= 2+
S8 : Corrosion occurred S8-1: Corrosion occurred l‘:OL—OJ:q AH|2E T3 7P sk A9 Bk
(Area ratio 51.3 %) (Area ratio 50.8 %) Zﬂ éoﬂ 9\}]\01 CMAQ]' M/MvJ Z]—OI—E— ‘Si%lxl U]_, Hohﬁ
© o] 7)5HolA CMA7H F& ATE o&om
Fig. 10. Results of Anti corrosion test for (a), (b), (c) 5. B¥A H7le) wpet CMASF M/Me] 9 Aol A
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