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Abstract
I. Title

Research on non-toxic linoleum for salt crystallization pond without added plasticizers or
environmental hormones

II. Purpose and Necessity for Research and Development

Since March 28, 2008, bay salt has been recognized as food instead of mineral, and since
then, the interest on environmentally friendly production material for the creation of
sanitary production environment has increased, and the related regulations are being
amended. However, the PVC linoleum mainly used for crystallization of salt pond in Korea
have high possibilities of phthalate plasticizers and heavy metal detection, and the
possibility that such harmful materials will be spread to the bay salt cannot be overlooked.
Also, in developed countries, the regulations on use of material made from PVC are
gradually being intensified. In such a state, replacing PVC linoleum used for crystallizing
bay salt with non-PVC environmentally friendly linoleum is not only important but also
urgent. Through the development of technology, we have the objective of developing and
commercializing environmentally friendly salt pond linoleum using environmentally friendly
non-PVC material with no danger of plasticizer or heavy metal detection that will satisfy
workability, salt collection, bay salt productivity, etc., that has strong durability.

III. Contents and Scope of Research and Development

The technology of this research is to develop environmentally friendly non-PVC linoleum
with no danger of plasticizer or heavy metal detection used for salt crystallization. The
following shows the scope of this research, in order to establish the optimal production
process conditions by researching the materials and satisfying the needs for salt
crystallization such as shade of black, slipperiness, scratch, prevention of ruggedness,
durability, etc.

- Research on the danger of plasticizer detection of PVC linoleum

- Research on suitability of surface film made from acryl

- Research on suitability of lower layer using olefin or urethane



- Research on processability of lower layer production using T-DIE method

- Research on processability on the optimal lamination of the top and lower layers

- Field evaluation on the workability of linoleum made from acryl

- Research on slipperiness, scratch, ruggedness of salt pone linoleum made with acryl

IV. Result of Research and Development

1. Confirmation of possibility of spread of plasticizer onto bay salt made using PVC salt
pond linoleum

2. Realization of salt linoleum production possibility using acryl surface film

3. Completion of lower level with reinforced durability and settlement by inserting inorganic
filler and rubber additives in urethane material

4. The lower layer is developed using the T-DIE method, and the top layer is laminated
with heat to reduce the production process

5. Constructed in Sinan—-gun and Yeonggwang-gun for confirmation of usability in actual
salt ponds

6. Produces salt using installed linoleum, with confirmation of immunity against

slipperiness, scratch, ruggedness

V. Research Outcome and Plans to Utilize the Result

Through this research, it is now possible to develop and distribute non-PVC linoleum to
replace the PVC salt pond linoleum mainly used in salt crystallization ponds in Korea, and
the patent registration for the development of salt pond linoleum using environmentally

_6_



friendly materials has been complete. Such research results are considered to contribute
greatly to the value of bay salt developed locally and also to the export of Korean bay
salt. However, there is no standard system for the verification of the quality of salt pond
linoleum, which may be the largest problem. Our research team intends to utilize, produce,
and distribute the research and development results as follows.

- By verifying the completely developed products through official institutions, Ministry of
Agriculture and Forestry, and other related local governments propel national certification
and reflection of specifications

— Through the construction of product property database, consult related institutions to set
the standards suitable for the conditions of salt crystallization ponds

- Promote products through related local governments (Sinan-gun, Yeonggwang-gun, etc.)
- Send DM to owners of salt ponds and hold promotional meetings

- International market search through participation in trade networks and related expos
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S
A2E AN 4
Hod3ee PVCE dAe 4 9l NON-PVC 387 dd4%e Aes Eao 7}
2AE AF AESA i 4R Fw NEe ATeH o ATALE F9 284 43
Ak el B 53 HA4A 9B AT TF o] AFALL Bl J&A A F
A AA A Ao AFETs A 7EA] gkl skl FA Al Ak vhEy 2o
[ZY9Y¥ 3 @ 10-2012-0089873]
@® NON-PVC 37 ddxdde] B4 9 2EekdAd 2% 2
7= & ottt Ct2| et S 75X AlHIE 3t ae e
A & -shore A{shore D) = g0 (20) 0] & g2 (29) ASTM D 2240
NS % G0 O] & 330 ASTM D 638
et b Mpalkaf) 2.04 {20) 0] & 2.96(30.18) ASTM D 638
LH O} &2 4 ] 20 0|5} 10 ASTM D 3884 / 4060
AIHRE(HEET) = 1B 0] & 2B ASTM D 3363
a3 A AE 0.2 015 2.19 PYCEE COLORIIE
Ne | ==
o HEEI| - PYVCET £ S +25 20l SOHEIHI|E:PVCET)
ot arey 2 . ey 29} ssus KS F 2274:2002
1=t = Su My s | 3n, He s (100+2)C 72h, BA B}
LY = = =N Bisl Ol = 2 = e~ D= {-20+2)Cc 72h, HE EII W
2| - HEH B o= 2 szos
W = KS F 2274: 2002
B g| = LERURUR S 4 T
| L 1~3 2.5 ) I0A =R =¥ M3300-34
7} 4H (DEHP.DEP,BBP) ma/ka 224 24E KS M 1991
u na/L 1.0 0]} Hz EETo0: bed
Al I
ﬂ“‘;}g Smgs | BUNMNZESAHZ | wmil 10 05t 1 NEZFHIZ
(0138 | zumRE | = n/L 30 015} 3 NEEFAIE
M= HE 320l /L & 0] 5} == NEZBHYTT
D divtEAd AlE AR WY
> AHEEE O E O DAIE 2 U(Abrasion Tester, Taber type)
10
ma/loss e ASTM D 3884 H-22, 1ka 1000cycle

Al &
= AIE2AL 2011.11.25

R E
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% AR A5 U
A% Ax}: 2011, 12. 13
MY A BAYY M
Y 717 MXA
a4y 20
A X NO AL(EEH Aa (Yellow) Ab (Blue) AE
PVCEHT MASTER 7|1E= 7= ViES 7=
1 -2.10 +0.68 +0.16 221
2 -2.14 +0.72 +0.13 2.26
PMMA
3 -1.98 +0.67 +0.11 21
o -2.07 0.69 0.13 2.19
5.3 7}

PMMA : M|l @eto| of 1 BLUEZ 97t 28t => A4 A0ME AHECE B

3) HredE "W lsAd A AlFW S

® Ag 23}
NERE ool | 23 AE
Q2Hetel) = ==gla
L =4 KS F 2274:2002
e |2 4

® Ad =4

Type : Xenon Arc

Irradiance : 0.35 W/t (340nm)

Test Duration : 100h

Cycle : 102 min Light only & 18 min Light and spray
63 £ 3 °C Black panel temperature

50 £ 5 % Relative humidity
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4) W / Wig AF AR W - "o obRk Y]l EE MS 210-05"
i AIE a2 U AR A2 Usg AE ae
] pgmoier | | : 1
90~120+2C
AN S =
802 OFF
85+3C |
g5 1/ |neamze |
ON aatic + 99 /5"'
\j“" soree || 50#2C,%§J%HH 0l
I X
/ \
] \
/ A
P A
J v 23+2°C
-40+2C
T P T 1 T TP 11 it DS I The) I TR DTV i
OILK OILA OlLH C OlLN OlLH OILK
1-MOIZ2 .
ittt i————
5) WAl AE AR AR - AFEH Aokl Vs EE MS 300-34"
g5 W4 BEE
LHagog = =
158 W BE B [ NONE]
2EE | Re Wl B+ Hel Was = NN i U B
SE5E |WlA7I 2oAd] @F=y Fe gidelE @ 5 2UE S LH AL [MOOSRATE
4 T_|_= —'-" =R = T4 -1 _.-__.:_5:_ 'FI-I' TAOMNR ]
ESE | HF T WA = 208} ol AE (VERY STRONG]
658 | ESLEE =TE dH7 H3E ST WM &7 ofs{@ W+ OVER STRONG)
6) ZEH|EA ZhaAl AF AE W
AR A L AgAALA)E ool AAT FEA 35
- AlF- 94 T KS M 1991 A AF 9 gl olEA 7FAA &S
- AF )E T O|EA JaRl A7 ASH FAGA Aol TolojaALwy
(DEHP), tho] 3¢ s ehHDBP), 3-8l & Tet3HBBP)¢] £ 3H4 o] 0.1 %
slstol oo} g},
AR AR R $EA 3. C el 2%
7 Fad 2 AEFTA AY L AFTA AT 7T 2 V2] VE 2 AR AA]D
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22 s kel Az | PVC BE |Had ZE

WES! =1 ma/kg 100 O|st| 111~117 0
I8 100 o|st 52~61 0

2% | 3% | mg/L 1003 1005 | 1.0 0l

A 7E s AEEA AT 7 B 87 - 24 T - A

WA - okzE £4 vE FDA 9%

CERTIFICATE

Coalor P

Grade IHE30, G840, IF850, IFB60,
IFBTOS, HIBS5M,. HIE55S. HIBS5H

Isswe date May 1, 2012

1. Information of Chemical

= Zhemical Product Mame | PMME Resin

= CAS MNo : B011-14-7

= Lizage : The application of Electronic & automobile part and so on
= Chemical Type : Thermoplastics

= MSDS Information | eoens lgmma. com

2. Certificate

= Theass resins comply with US FDA regulation 297CFR177.1010 amnd may be wsad
as articles or comporeents of articles intended for contact on a repeated use
basis, for all food Eypes axcapt thase condaining mora than S0% alcaoboall

Thi=s siatemeant aondy refers to applicakble food-contact regulstions. Medical arnd
pharmaceutical apglications are not considered by these regulabans

Thiz information is based on our current level of kowledge and covers
commercial and exparimental resins, as supplied by LG MAMAS, at the date of
Issue, Since conditions of use are cutside LGS MMA'S combrol, LG MMAS makes
no warmanties, eqgpress or impled, and assumes no Rabkdity im connectson with
any use aof this inforrmation
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