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£1=2 MSDS AIE# Al Q ‘3 a kl Test Report No. 2012-03-01-001
TRV LR Ying Lo CERTIFICATE Moriginal Clreissued

L Utifzing (T.GSC)to sofidify focal soiftechnology

130-7, Cheon-ri. Ihdong-myeon. Cheoin-gu. Yongin-city. Gyeonggi-do. Korea / +82-31-337-3701 / www.msdskorea.com

1. Client : SerimTotal Co., Ltd.
2. Product name : T-GSC

M GT-11-00204 SRS _

3. Request date and number * Japuary 03, 2011, No. 2012-03-01-001

4. Test Resulls

Items Results Test Standards

: o With reference o | —
State Solid (Powder) ar 20 T = "I'\|‘-;:_‘\
* KHMSC!

Flash Point{Closed Cup) No flash occurred under 110 T h:.;::j E:?m“?lmig”

| Autoignition Temperature | No spontaneous combustion under 500 T ASTM E659(1978) @ 2005
.\1?:!}'. Range >300 T KS M 1071-1 Z(‘H.'I?—
| pH 7.5 ~ B.5 # Sample : HO = 1 : 500 s Faianes b |

KS 1 IS0 10380 : 2005

Density 1.100 at 20 © KS M 0602 : 2005 |
With reference 10
Water Solubility Insolubl at 20 T
o ? SHEL= A KHMSCA
| JE | ==

" = Did not ignite. LRI 2
Burning Rate Test i os UN TDG Test N.1
# Hazard Criteria @ > 2.2 mm/s

Spontaneous Combustion : P ;
P Test No spontaneous combustion at 20 T UN TDG Test N.2

y : s No water reaclion hazard at 20 T o :
Water Contact Test . UN TDG Test N5
- Rate of gas emission = 0 L/kg-h

No self-reaction hazard
Pressure Vessel Test = No ngpuure of the 0.6 MPa disc of the vessel UN TDG Test E3

# orifice range = (0.6 ~ 9.0) mm

* KHMSCA : Korea Hazardous Materials Safety Control Act.

== UN TDG ! UN Recommendations on the Transport of Dangerous Goods - Tests and Criteria.

Neote : 1, These are the results tested with the sample provided by the above mentioned client.

2, This certificate cannot be used for advertisement, administrative litigation or lawsuit,

T&G Co.,Ltd

Head office | 970-109 Wolchul-dong, Buk-gu, Gwangju, Korea
Tel. +82. 10. 3644, 6000 Fax, +82. 62. 443, 6001
e-mail. t-gsci@hotmail.com / knsc@knsc.cokr
CEQ. Hyang Gyun- Shin
Copyright (€ T&G Co.,Ltd All Rights Reserved
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@ 32 MSDS AIHS AlS A XA
A gt CERTIFICATE

Test Report No. 2012-03-01-002
Moriginal Clreissued

130-7, Chean-ri, lhdong-myeon, Cheoin-gu, Yongin-city, Gyeonggi-do, Korea / +82-31-337-3701 / www.msdskorea.com

1. Client * SerimTotal Co., Lid,
2. Product name @ T-GSC #101
3. Request date and number : Janwary 03, 2011. No. 2012-03-01-002
4. Test Results
[ tems Results Test Standards
With reference to
Stat lid (P, 20T
tate Solid (Powder)  at 20 SRk
i |
| Flash Point{Closed Cup) No flash occurred under 110 T KS \1 550_3679 22004
| | Rapid equilibrium method
I |
Autoignition Temperature ; No under 500 T I ASTM EGH9(1878) : 2006
|
Melling Range | > 300 ¢ | KS M 1071-1 : 2007
| |
| With reference to
H 5~ 85 =s 0= 7
p 75 ~ 8.5 Sample | HO = 1 : 501 KS 1150 10390 : 2005
Density | 1.100 at20 ¢ KS M 0602 : 2005
With reference to
Water Solubility Insoluble at 20 C
by = KHMSCA
- Di ignite.
Burning Rate Test id ot ignite : s+ [N TDG Test N.1
# Hazard Criteria : > 2.2 mm/s
Sp ous Combision. |y eaq bustion at 20 T UN TDG Test N.2
Test apon at- 2l Iy 7 Lest .
4 . : No water reaction hazard =t 20 T ) .
Water Contact Test o UN TDG Test N5
- Rate of gas emission = 0 L/kgh
No self-reaction hazard
Pressure Vessel Test - No ngpiure of the 0.6 MPa disc of the vessal UN TDG Test E3
# orifice range = (0.6 ~ 9.0) mm

* KHMSCA : Korea Hazardous Materials Safety Control Act
«« UN TDG : UN Recommendations on the Transport of Dangerous Goods - Tests and Criteria.

Note I, These are the results tested with the sample provided by the above mentioned client.

2. This certificate cannot be used for advertisement, administrative litigation or lawsuit.
2012

Technical Manager :

January 05,
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% 506-301 TA| YT SHE 621-15(F 27| YR RHE)

x TEST REPORT

TEL (062)956-7071

FAX (062)956-7074

HHMHE 1 TAG-004067 H+ X:20109 128 29
o B A48T AR 20112 018 5%
oA F(FEA
e 4 BF ST HES 970-109
Al B A SR dE+HRLYUELEANE
AMEZE
Aggs BHY MRTE ADx| ! Ay
Cd m/kg | 23 EYQUTBHMAUIIE : 2009
Cu w/kg | : W7 EYLABHAIYIE : 2009
As ma/kg i 6.1 EYLAIHAU?IE : 2009
Hg m/kg : 0.2 EYLHIBAYZIE : 2009
Pb mo/kg ; %0 EYSHIPAHEIT : 2009
Celvi) ma/ko ; HECE EYSABWAIY?IE 1 2009
Zn m/ky : B0 EYLHIHAIHI|E : 2009
Ni mo/kg g 121 EUYSHDIAIHIIE : 2009
22 ma/ky : 12 EYLHIHAYE 2009
712 no/kg 5 HEUE EYLUTHAYIE : 2009
PCBs m/ka | ! YEUE | EYRLWUBHAEIIE 2009
Cn~ mo/kg i HEotd  EYQHITAIYIIE : 2009
lis m/ig i AWUE EUSHBIAYIIE 1 2009
b m/ig HEoE (EYLUBIAYEIE 2009
g m/ky | 1 EALHBEMHIIE 1 2009
off iz kg 0.1 EYLADHAIYIIE : 2009
3y m/kg 0.2 EUSUBHAIYIIE 2009
HRABEESL(TPH) /Ky ! 008 EALABTAIHIIE : 2009
Egg=201g m/kg | 13 EYQATIAIYIIE : 2009
HESZ2201FY m/kg 03 EYLEIVMYIIE 2009
LESEN malky ; TR  EYLABHAIYIIE : 2009
- LIS BI0| %] -
@;’f{yr%ﬂ- Kim [@‘,wf_quﬁw
AYH : ygs TEUYN : 014
Tel : 052-220-3125 E-mail : broad@kir.or.kr
20114 0184 058

KTR ettt e el 7 %
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@ MESEARCH MSTITUTE
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2 506-301 BFA| BT EHE 621-15(B47|YX|HUE) TEL (062)956~7071 FAX (062)956~7074 =Y AeaE A ¢RE7] - 8205 X A4UA : 2007 10 4 24 o
HEMME  TAG-000087 4 T}:o0i1d 018 05 = 2] 3] A Agd 0 g 99T FAY M9 778 =
0B R:AHD AESBUX 20114 018 202 = qAARE: F @ AHA:Fe =
o M @ (FEAR H ""':: J *g uNA: e i
- af 3 13 PR 13 ar
F AT HTHES 010 < A el - AME - KGSCeM) A9 : A7 EE8AY. KS M1001-98 5
A 2 XS EHRRYEFHEFANELT.GEC FEH 7] 7]
= A% =
A" ZE X 5
NEYS A AeTE an| Mgy — —
cd na/kg 079 EYLATHAIYIE : 2009 . % el €A £ (oom)
Cu ng/kg 500  EYLHIDHAIHIIE : 2009 .
As wlig | 131 EYCUBHAIYIIE : 2009 ek =t e NEN L WE L SR .
Hg e ! 025 | EYLABINEIIE : 2009 e oo (o0 [ 3% opp | 38R 1,
Pb mo/ky ' 24 | EYSHBHAIYIIE : 2009 _AEGS(M) ‘ L NN . B NRee
Crlvi) mig 5 2AE  EULASTHAHIE : 2009 = % % swex £89%mpm) oH
Zn g/ kg i M EYLIEBHAMYIIE [ 2009 L :
Ni mikg 80 | EYSHEBHAINIIE 1 2009 A%d Sieg | A5 Hg F | *3esanac
F m/kg ; 139 EALHBHMIYIIE : 2009 g n @ . | AP 55
2719  om/g § EUE  EYSHABHAUIIE 2009 HKGS(S) 4 ks
PCBs mafkg | i BUE  EYLHDTHAII|E 2009 A
CN™ ng/ kg : BUE  EULHEBWAYIIE 2009 e e
s ng/kg _ BUE EYLHIPAYIE : 2009
L /Ky | § 0.1 EYRSAUBINYIIE - 2009
B2 ma/kg ; 11 EUYLEIXAIYIIE 2009 2 LAY ARAE Ay ANE 45 9 AR W AU A%
ol m/kg BYUE EYQEDTHAIHIIE 2009 -
Ay my/kg 0.1 EYLEIHAYI|E : 2009 " T A w8
HOHBSESA(TPH) mfkg - 977 | EUSHUBHAHEIIZE : 2000
Ezgazolgd mikg | 05 EALABHAIYIIE : 2009 l SRR (0a1513-067) ‘
HEa g2 R0gd mfkg 0.1 EYSHABHAIHIIE : 2008 0009 14 6%
W (a) 1A nalka BYE  EULATHAINIIE : 200
- OB HOIX| - -
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4494 1 2009, 04. 30
Ag7IzE 2009, 04. 30 ~ 2009. 05, 21

Utilizing (T.GSC) to solidify local soil technology

A GT-11-00204

2 2 AR AXxA diFd 24072 39-1
Al B9 fuE B (14 X+ KGSC+A =)
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Related to the Compressive Strength

T&G Co.,Ltd

Head office | 970-109 Wolchul-dong, Buk-gu, Gwangju, Korea
Tel. +82. 10, 3644, 6000 Fax. +82, 62. 443. 6001
e-mail. t-gsci@ghotmail.com [ kmsc@knsc.co.Ja
CEQ. Hyang Gyun- Shin
Copyright (€ T&G Co.,Ltd All Rights Reserved
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1. A" ANME : TYR1803002
2. 2132}
o] A W (F)EAA A
oF4 T BT 4ET 970-100W 7
o9 =Yg 2011 0849 03
oAlEEEY 20119 0849 089
3. AEAdHA &5 FAAME
4. NEY  nALE+ A HE (15%) + 2% 23l (T.GSC-1%)

5. Ag#a
A &5 29 | 7 A4 d o} Ay
AEAs MPa | 1-1 26.5 KS F 2405 : 2010
dERE MPa | 1-2 27.2 KS F 2405 : 2010
b 2 MPa | 1-3 24.4 KS F 2405 : 2010
____ﬁ]-‘i;}n_]u_q____
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3. NE&EH 85 : Ex 2
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Seral No. of issue. 1 S0 01

KOREA INSTITUE OF CONSTRUCTION MATERIAILS

(The Team of Construction Test)

Add. : 1465-4 Sacho-Dong, Sacho-ku, Seoul, Korea

-0085-1

Raguestad by * M3I CO. LTD Sang. Gook. Kim/General Manager

Descrigtion : Sol-Cement

stabilization

Sampoied Lecation - 683, Wanori, Enyu-mayon, Chungju, Korea

Sampied Date. : 2001 . 3

13

Samgied by. © M31 CO. LTD Sang. Gook. Kim/General Manager

Testing 3 Head Permeabiit

v

M 5.1 CO.LTD Han-kyu, Kim/president

Test consequence

T
1 Seil natural dismasition tast(KS F 2301-'00, 2302-'97, 2303~2308-'00, 2309-'00, 2324~'086)

KOREA INSTITUE OF CONSTRUCTION MATERIAILS
(The Team of Construction Test)

Seral Ne. of issue. : SO 01-0085-2

Requested by. : MSI CO. LTD Sang. Gock, Kim/General Manager
Cescrotion - Sci-Cement statdization

Sampied Location . 683, Warnen, Eryu=-mayon, Chungiu, Korea
Samoied Date. 1 2001 . 3. 13

Samoiad by, : MSICO. LTD Sang, Gook. Kim/General Manager
Testing a Head Permeability. © M.5.1CO. LTD Han-kyu, Kim/president

Test consequence
——

2.cempaction 1est(KS F 2312-"96)

scecific gravity 2,876 Max size 19.0 mm pgrcg:gu;:::g Na 58.9 %
Nalural moisture 7 = : Percent oassing No a
SOt 2.9 % size at 60% a|l 0.42 mm 200 Sieve 28.1 %
= T
Liguid limit NP % size at 10% passing| 0.005 mm “T:;::Q?::sl‘:s:h M
i unifgimity coslliclant of "
B i 4 W0t emi
astic fimit N » confficient 84.0 parmeability 2.0 X107 cmisec
P ing N
Prasticity indax NP "'"&;’B?:::'Q ol Rt T — o

Grain Size Accumulation Curve

Ihoulh weight porcent(s)
8

0.0001

% Qteject Use Result Test

A nole. | The above is ihe testinglinspection) provided by the applicant, and the name of samgpla has been

submittag 2y tha

Quality control

apglicant.

sizelmm)

Conlination

Typa of cornpaction (2] ¥t Mmaximum 2224 grecm?
aptimum moisture contant 1.8 % ywd maximum 2.007 giem?
3.uncenlined and tensile (KS F 2314-'00, 2423-'98)
unconfined cempression s
2.2 kgtlem? tensile strength 0.7 kglfem®
strength
Rafarence © 95%ralative density of yd maximum 2.oorq;cm’ . remoisture content 10.8% a clasue

[ 7o take the responsibiiity of : jun ac CHoi, Tel ; 02)3415-3855 |

4 momth 4 day 2001

Signed : on

The director general of Korea
[nstitue of Construction Materials

year

L

% Obeject Use Result Tast © Quality control Caontinuation
A note. © The above is the lesting(inspection) provided by the applicant, and the name of sample has been

submitted by the applicant,

To take the responsibility of © jun oc CHol, Tel ; 02)3415-2855

4 momth 4 cay 2000 year

smneu?z G L -

The director general of Korea
Institue of Construction Materials




THGE-0120- 35046078

TEST REPORT

(= 13 oiltechno |
=25 ‘Uhﬁﬂﬁg (ng(‘:) toso&ﬁ-ﬁ focals %’ 1. No @ CT15-033417 | Reissuance (R1) |
2. Client : | Date : 2015.06.15 |

O Name : T&G Co., Ltd
O Address : Gyeonagai Province. Bundang—gu. Seongnam-si, 226-1648 tancheonsangno (Sigma 2

Officetel. Gumi-dong)
O Date of Receipt : 2015.03.16
O TESTING PERIOD : 2015.03.16 ~ 2015.04.17

A GT-11-00204

3. Use of Report : For customer submission
4. Test Sample : Flame retardant material that was recycled Styrofoam
5. Method :

(1) KS F 2271:2006 (2) KS F 150 5650-1:2008

i B ”Tested By o lechnical Manager ‘
Affirmation
Name Cho tyeck Hwan o' Name : KYEANG OAN MIN

Cur resorl opply mly to the slandsrcs or procedures idenlilied and 10 the samlads) tested uniess otherwize specilisd. Tha test rn,tliu are not
indicalive ol representative of the qualities of 1he qualitias of the fot from which the sample was taken oc of apparently identical ar similar

(products.

2015.04.17 g
Korea Conformity Laboratories  President Song Jae mrJ‘"B"' "'7

Address : 610-11 1729, Cheomd&ngmaf_‘é;_-—ro 208beon-gi |, Buk-gu, Gwangju, Korea 82-62-973-1133
Result Inquiry : Gwangju. Jeonnam and Jeju Branch B2-62-973-1133

T&G Co.,Ltd

Head office | 970-109 Wolchul-dong, Buk-gu, Gwangju, Korea
Tel. +82. 10. 3644, 6000 Fax. +82. §2. 443. 6001
e-mail. t-gsc@hotmail.com ¢ knsc@knsc.cokr
CEQ. Hyang Gyun- Shin
Copyright (€ T&G Co.,Ltd All Rights Reserved

- Page 1 o 7 - OP-20-01-07(3)
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NO

Heat
release
test

Gas
toxicity
test

TEST REPORT

: CT15-033417

Test Results

Results e ' Testing

| tems ; T 5 - Criteria Methods
Total heat r:fe)leased (W 0.3 0.3 0.4 |< 8wl |

Duration of consecutive o g =10 ngag_i&_l

HRA over 200 kW/m? (s} seconds :

2008
Crack, hole or melting
through the specimen No No No No |
{Yes/No) |
Time to incapability of i . ] K3 F 2271
moving (min : s) el minutes 2006

# Description ol spacimen

Recycle Expanded Polystyrene, Flame retardants

# suitable for fire retardant material criteria of Ministry of Construction and
Transportation, Notification No.: 2012-624

2 AOP-20-01-06(3)

/

NO

| tems

Specimen and test condition

TEST REPORT

: CT15-033417

Heat release test
| Thickness (am) | TEST1:| 37.1 | TEST2:| 36.0 | TEST3: | 3.2
Weight (o) TEST 1t | 1557 | TEST2: | 141.6 | TEST B : | 147.6 |
Donsity of the SPeelmen | rest 1 : | g9 | TesT2: | 9767 | TESTS: | 307.4

Density of the core
mater fal (ka/m}

Exposed face of the
_specimen

Both sides are identical

Number of test specimens

C-factor
g

Items

Preparation environment

External heat flux (KW/
) 50
Flow rate of the exhaust |
systen (m'/s) i _ |
Test duration (min) 5 [
3

Temp. (23 £ 2] T. A.H. (50 + 5) % (150 554)

0.039 279

Gas toxicity test

Test duration (min)

Mouse

15

ICA group temale

Average weight of the

mouselg)

@1 @19

\_

A 0P-20-01-06(3)
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TEST REPORT

NG © C115-033417

Total heat released

Total heat released {MJ/m?)

Time (s]

Tortal heat released [M/md)

150 200 250 300

Time (s}

100

—TES.

Total heat released (M)/m?)

Tirme (s)

st 4 gl 2HAOP-20-01-06(3)

,waﬂkgm

e ————————

TEST REPORT

Average weighl (g) to incapability of n!l

NO © CT15-033417
Gas toxicity test result
No Stock Sex
Mo. 1 ICR Female
No., 2 ICR Female

9
19

[ Bainss |

| 14 min 11 s J

<Gas temperature>

Time (s)

0.0
60.0
120.0
180.0
240.0
300.0
360.0

Standard Temp.

(c)
30.0
70.0
85.0
1C0.0
140.0
170.0
185.0

<(as temperature graph>

(t)
32.6
7.6
85.8
%.7
142.9
176.1
202.4

Measured Temp.

Temp. deviation
(t)

2.6
1.6
0.8
5.3
2.9
6.1
/.4

360

200 4 r
o
——— Standard temp.
—— Testing box temp.
150 4 |
S 4 | —— stack temp.
‘é 1
2 100 ]
4 ]
%’ 1
= 50:
O:-rl—t"r"l"............‘-- L e e R ]
Y 30 &l a0 1200 150 180 210 240 270 300 330
Time (s)

QEALOP-20-01-06(3)




trist ggvﬂ _- .

TEST REPORT

NO : CT15-033417
Tesl No : No. 1
= Box lemp. Gas lemp. o —TH;:TO .
Timeds) (t) (c) No- of mice  fncapability
0.0 24.1 35.5 M1 13 min 45 s
80.0 27.6 85.7 M2 14 min 55 s
120.0 29.1 101.2 N3 13 min 13 s
180.0 30.1 110.7 N4 14 min 59 s
240.0 30.8 150.5 N5 14 min 46 s
300.0 30.8 1778 MG 14 min 58 s
360.0 i 30.9 198.3 ) N7 15 min 00 s
Mg 15 min 00 s
Average 14 min 35 s
standard deviatior 00 min 39 s
_ Test result 13 min 56 s
250 4 ==,
p ’——Tandardnmm
200
— | ——Tasting bax
£ I emp.
@ 150 7
3 ]
£ ]
g 100 ]
£ ]
~ 5o 9
ﬂ T T Trrrry T T TrT T TT I YT rroTT TTTTTTT
0 30 60 90 120 150 180 210 240 270 300 330 360
Time (s}
S 0 0 A R R 6 1 ORD | 11 T | 1 I
7 TR0 0B O R T AR AR O OB ORI (O 0 ) EEOE W Iq
"G i LU TR Tt T TR T IIIIH
Z g LT T ann e T V0T N T Wy
$ R U0 TR T T T 11 I | I |
E

QUTVTTTLTET ST NTITT AT TN T AT T T 1

2RI S 0 T 0 0 O T CRARCRUOR 0060 MR WAL 1 ) |

G 11T AT TR T 11771 Y A
0

1 2 3 4 5 6 7 g 9 10 11 1213 14 15

Time (min)

& A0P-20-01-06(3)

¥ /(4]

TEST REPORT

——— Testing box

L e

-
wn
=]

Temperature (T
=
2

| ——standard temp.

NO : CT15-033417
Test Mo : No. 2
Tiee & Bm(‘::e)m' Gas('tce;‘p 1ot e in:aion;ebitloily
0.0 24.4 29.6 } M tamin2ds
80.0 27.3 gr.2 M2 15 min 00 s
120.0 28.9 108.5 N3 14 min 48 s
180.0 28.5 1171 M4 14 min 47 s
240.0 30.0 159.9 N5 14 min 50 s
300.0 30.0 180.8 NE 14 min 38 s
360.0 30.0 217.2 M7 14 min 48 s
M3 13 min 36 s
Average 14 min 36 s
Standerd deviatior 00 min 26 s
Test result 14 min 11 s
250

Pate

50

L o S L T LI R e e |

0 30 60 90 120 150 180 210 240 270 300 330 360
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