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ABSTRACT

This research focusses on the study of the impact on the environment from the production of
Pre-mixed Seasoning Powder Package, in order to determine the environmental impact on global
warming, ozone depletion, acidification and eutrophication by using Gate-to-Gate Life Cycle
Assessment (LCA) methodology. The Pre-mixed Seasoning Powder Package production can be
separated into 3 processes, which are composed of gravure process, dry lamination process and bag
making process. The Eco-Indicator 95 in used as assessment tool to evaluate the environmental impact
that occurred. This research used the flexible packaging; envelop type, with 0.00482 kg in weight is used
as the sample for assessment by sampling from stack emissions mechanical ventilation, according to the
U.S. Environmental Protection Agency (US.EPA method)

The result of the study found that, Pre-mixed Seasoning Powder Package; envelop type, with
0.00482 kg in weight has an impact on global warming for 4.36E-02 Kg CO2-eq, ozone depletion by
4.06E-10 Kg CFCl11-eq, with acidification condition of 1.97E-04 Kg SO2-eq, and eutrophication by
1.76E-05 Kg PO4-eq, in which the procedure for gravure process is a process that affects the global
warming for 2.18E-02 Kg CO2-eq, ozone depletion by 2.79E-10 Kg CFCl1-eq, with acidification

condition of 1.07E-04 Kg SO2-eq, and eutrophication by 1.02E-05 Kg PO4-eq.

Keywords: Life cycle assessment / Seasoning Powder Package / Environmental Impact
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1a I ° 1a 4 0 < '
2. mim%mmwuﬁ uJumﬂnuuwuﬁmmmmﬂ%amz NINTLFANTINIT
o 1a 4 9 a0 1A 2’, o a A <Y
Touarvo Ny Iﬂﬂ@]@\iﬂﬂ']llmﬂu 30 llllﬂﬁﬂu INUUNMANVTEDIANILUWNNWAIY brasso

Aa 1a L4 g}/ dy Y =\ 12 1 A <3
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< J o [
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2

o
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q

2

) 1% o o 1 . { 1
AIMIVNITRIE g-curve WNANUFUHUTITZNI input voltage LL81¢ output voltage ozaallld

A

IATOAUNZITINNTLLAVINNATOUI LI engraver input 920 11UFI 0-10 volt HIUVIZHTD stylus

=~ 9 =1 a d' % 9J A ra <Y 9] d’d ]
HANHAUSAAYNTSUAAADUAIUVIVINTDBONIINUNNNNAIINITAIUANNITS LT h1‘1/\"1/\'1‘1/1!,§'El‘ﬂ’cﬂ

engraving current

Standard Condition Y941A304 Engrave Line work
dy I o o A Y =2 [} = 1 P

JMUANUAVTINITUNIUNADINITAIINANNIN LYY & transparent ‘l‘JJi’ENGUTJGlGD' screen
size 65 line/cm screen angle 38° stylus 180°

° o ad ¢ A & 9y . .

mmmmﬁwumq”lﬂﬂmawnuazwumﬂ% screen size 70 line/cm screen angle 38-
45° stylus 120 130 130°

@ v A [ Y a @ v A I @

mwmﬁaﬂmﬂmuazmmamqy Gl’ﬁ'wfﬂ15m1mmqwmmwmamﬂuwaﬂ
A0819 15U

ga1-2 Haamns 19 screen size 75 line/em screen angle 30-38° stylus 110°

g32-3 Haamns 19 screen size 70 line/em screen angle 30-38° stylus 120°

Y
g3 Naamnsvu 1119 screen size 70 line/cm screen angle 30-38° stylus 120° W30 130°

v A A A

AMINA0 U 101

9 I S o [ dy
U Glsvﬂ’smquﬂummmwuﬂu AU

E]

2

g9 1-3 Uaamuas 19 screen size 75 line/cm screen angle 30-38° stylus 110°

U

94 3-5 Haamns 19 screen size 75 line/cm screen angle 30-38° stylus 120°

U

g4 5 Jaawas 19 screen size 75 line/em screen angle 30-38° stylus 120°

U

Tone work

A o

@ 19 screen size 75-80 line/cm screen angle LViWklﬂ’alﬁhl@glj stylus 110,120°

@111 19 screen size 70-75 line/em screen angle 30,60° stylus 120,130°
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Fuad 19 screen size 70-75 line/cm screen angle 60,30° stylus 120,130°
Twde9 19 screen size 70-75 line/cm screen angle 45° stylus 120,130°
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3.2.3 n3zIUMI132nd VW09 (BAG MAKING)
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318M3 Y3 | niiae
1.PET FILM 7.42E-04] Kg
2.Pigment(Red) 2.80E-05] Kg
3.Pigment(Black) 2.80E-05] Kg
4 Pigment(Geranium) |2.80E-05] Kg ‘
5.Pigment(Yellow) 2.80E-05] Kg
6.Pigment(White) 2.80E-05] Kg
7.Pigment(Medium) 2.80E-05] Kg
8.Pigment(Blue) 2.80E-05] Kg
9.Toluene 9.45E-05] Kg
10.Methyl Ethyl Ketone | 5.67E-05] Kg
11.Ethyl Acetate 3.78E-05] Kg
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1. an¥ae PET Film 1uinu@n 2 99 1auag 200 Kg 1iULAy 1
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1. q]@ﬁlﬁﬂﬂlﬂusuﬂﬂlleuqhlﬂﬂ’]ﬂﬂ’]ﬁ%\iﬂ’]ﬁﬂﬂnﬂﬁ']ﬂﬂ'ﬁ

1 { a o a < o
3.3.1.4 mﬁmﬂmﬂmimmmmmazmqmmﬁ hlﬁ}ﬂTﬂNﬂﬁlﬂﬁWgﬁﬂ'ﬁLﬂU@'J
[ A a a a o 4 o o 1 ~
DYINUANTITNLINAIINNITNGAR Nﬁﬁﬂm"ﬂ‘ﬂf@ﬁﬂﬁﬁﬂWﬁﬂ?\ifﬂ!ﬁﬂgﬂﬁ]?ﬂﬂﬁﬂﬂﬁ%ﬂ?ﬂﬂ?ﬂ?ﬁ‘ﬂ
A A Y A o & & o P
AT DN WiJWﬂ”IW’UuGIﬂ!‘V\lﬁiJ AMUTANNINTITU US.EPA Method GﬂﬂlﬂuulﬂQTNWﬁﬂLﬂﬂ!“ﬂﬂJﬂﬂ
a v o a a Y] 4 i <
mM3UsziindninsFianansme (Life Cycle Assessment; LCA) U52nouae 3 510m15 Aall
1. Toluene
2. Methyl Ethyl Ketone
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o . ' WanINIIIA
a1aun N13A3IVIN g :
Udeunoafing
1. Sampling Date - 22/07/2011
2. Stack Diameter m 0.50 x 0.60
3. Temperature °‘c 35.00
4. Air Velocity m/s 7.78
5. Emission Rate m’/s 2.35
6. O, Rate % 17.70
7. CO, Rate % 3.00
8. Absolute Stack Pressure mm Hg 758.66
9. Ethyl acetate mg/m3 176.415
10. Methyl Ethyl Ketone mg/m3 343.729
11. Toluene mg/m3 159.469
ﬂ“lﬁ%ﬁ’:; 3.2 Wﬁﬂ?i@i’)iﬁlﬂi?&’ﬁhﬁﬂ?’wi]1ﬂﬂi$ﬂ’)ﬂﬂ1§ﬁhﬁﬂ17‘lﬂ1&%ﬂﬂ5ﬂ
iﬂﬂ@niN‘ﬁ 3.2 NﬁﬂTi%Lﬂ‘ﬂZﬁiﬂﬂﬂ?‘i@]‘ii)%’i@éjﬁﬂﬁ%ﬂWi@WNi&LﬁﬂUﬁWﬁﬂ\ﬂuﬁ Wﬂﬁ
FauadounMen3§onsn (US.EPA Method) DINNTLUIUMSANHA N USUTEY (Gravure)

A o a Ay Y o ~ = v dal
memwami’gmﬂzww”lﬂmmmmmﬂ?mmmm’gzmdmmﬁ i]$3JiWEJﬁ$L@‘(’Jﬂ@\W]’E]U],1Ju

ad d‘ \J \ Y a d‘
MU Toluene ﬂﬂﬁﬂﬂgﬂ1ﬂ1ﬂ (919939A1919% 3.2)

Emission Rate = 2.35 m3/s

Toluene = 159.469 mg/m3

1 m3 ¥ Toluene = 159.469 mg

2.35 m3 1 Toluene = (159.469 x 2.35) / 1

13U = 374.752 mg

WINANAAAD 1 U

429.611 Kg =1 %2114

1 %2134 = 60 WIN



=

60 U = 3600 UM
| 509 vziun Sua

1 493 =0.00482 g

= (3600 x 0.00482) / 429.611
1504 = 0.04 3N

Toluene 1 U = 374.752 mg
1 04 = 0.04 IUN
=(374.752x0.04) / 1

=14.99 mg =14.99 x 10-6

=0.00001499 Kg =1.50E-05Kg

IBmsmif3anas Ethyl Acetate Nilaoageimsa (81993m3197 3.2)

Emission Rate = 2.35 m3/s

Ethyl Acetate = 176.415 mg/m3

1 m3 3 Ethyl Acetate = 176.415 mg

2.35m3 ¥ Ethyl Acetate = (176.415 x 2.35)/1

13U = 414.575 mg

MINaRanAo 1 311N

429.611 Kg = 1 %1114

1 52739 = 60 W1#

60 U = 3600 7N

| %09 dAuR uii

1 %93 =0.00482 g = (3600 x 0.00482) / 429.611
1999 = 0.04 11N

Ethyl Acetate 1 7119 = 414.575 mg
1 %99 = 0.04 3UN
=(414.575x0.04) / 1

=16.58 mg =16.58 x 10-6

=0.00001658 Kg = 1.66E-05 Kg
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M 351m1U331% Methyl Ethyl Ketone ﬁﬂﬁaﬂémmﬂ ('3)’1&8&61151@‘?; 3.2)
Emission Rate = 2.35 m3/s

Methyl Ethyl Ketone = 343.729 mg/m3

1 m3 % Methyl Ethyl Ketone = 343.729 mg

2.35 m3 1 Methyl Ethyl Ketone = (343.729 x 2.35)/1

1 319 = 807.763 mg

mHanaaae 1 31U
429.611 Kg = 1 %7114

1 2734 = 60 W1

60 U = 3600 7N

| 09 vziun uaf

1 499 =0.00482 g

= (3600 x 0.00482) / 429.611
1504 = 0.04 7N

Methyl Ethyl Ketone 1 17 = 807.763 mg
1 o4 = 0.04 IUN

= (807.763 x 0.04) / 1
=32.31 mg=32.31x 10-6

=0.00003231 Kg =3.23E-05 Kg

k4
v a =}

3.3.1.5 iWesnniszmalnedinagiudeyavesniswaningaunugiung

Q a9
g ¢

' A 9 o Y a 9 A ¢ 2 A
AIUNGIVOINUMT IFUTUATLUIUNITHNAN AYTSUUNITNUWAINUUFUNAY (Gravure)
[ g’/ Ydawv R o < Y o Y a 9 ] [ ' 9
AUAITBIT U UABI91ABN139199991NTIUTDY A1 TLNAVIETIY 19U §IUTDYAIN
% <3 o a I 1 1
T1s5un3u SimaPro version 7.3 (Demo) FunuauaviangwanlugTsthiluanlnaanise
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s1mMyIngauilylumsidy

518N INYALS1999g 14eYali SIMAPRO 7.3(Demo)

1.PET FILM

1.PET film (production only) E

2.Pigment(Red)

2.Arcylic varnish, 86.5% in H20, at plant/RER U

3.Pigment(Black)

3.Arcylic varnish, 86.5% in H2O, at plant/RER U

4 Pigment(Geranium)

4.Arcylic varnish, 86.5% in H20, at plant/RER U

5.Pigment(Yellow)

5.Arcylic varnish, 86.5% in H2O, at plant/RER U

6.Pigment(White) 6.Arcylic varnish, 86.5% in H20, at plant/RER U
7.Pigment(Medium) 7.Arcylic varnish, 86.5% in H20, at plant/RER U
8.Pigment(Blue) 8.Arcylic varnish, 86.5% in H20, at plant/RER U
9.Toluene 9.Toluene E

10.Methyl Ethyl Ketone 10.Methyl methacrylate E

11.Ethyl Acetate

11.Ethyl benzene E

nssglaanlFlumside

ns1sgflnndedegiudeyaly SIMAPRO 7.3(Demo)

1.1#h

1.Electricity, natural gas, at power plant

1eMsHaNIZNF UMY

318N INANIZ19BIgUTeYalu SIMAPRO 7.3(Demo)

1.Toluene

1.Toluene

2.Methyl Ethyl Ketone

2.Methyl Ethyl Ketone

3.Ethyl Acetate

3.Ethyl Acetate
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a J Y
3.3.2 AAT1EHIemMsnnnszuIumsisenusuiauy
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M Fana | wisiae
Tnghu I‘ 1.PET FILM PRINTED DRY Wihite-LLDPE Film | 4.82E-03] Kg
1ems 13 | wisiae
1.PET FILM PRINTED 1.06E-03] Kg woudeRiuvewda
2.White-LLDPE Film 3.48E-03] Kg M3 WSane | niviae
3. Adhesive Hardener 6.30E-05] Kg DRY I‘ 1.PET FILM PRINTED 3.75E-06| Kg
4.Adhesive KJ-75 A 6.30E-05] Kg Laminate 2.White-LLDPE Film 9.10E-06| Kg
5.Ethyl Acetate 1.89E-04] Kg
ﬁlﬁ]ﬂlaﬂﬁlﬂu"ﬂﬂﬂlﬂﬁ?
missgllnanazwdany EALE W | viibae
318Ms e | niiae 1.Adhesive Hardener 5.60E-06| Kg
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1.19#h 7.00E-05] Kwih| 2. Adhesive KIJ-75 A 5.60E-06| Kg
3.Ethyl Acetate 1.68E-05] Kg
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|~ EALE 5 | wiiiae
1.Ethyl Acetate 3.06E-05] Kg
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1. Way PET WuWn W (PET FILM PRINTED) it uiinuag 250 kg
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g’/ a Y] I dm’
2. MINY 2 wila anvazdl vy V539 18 kg
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3. 4130810 Ethyl Acetate an¥iz Ui piludnyuzaalvg
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nenuITyastlummuaazsiia uazih llsunenudraviunsuamveudeiiluvounad
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1. "U’f]\n%flﬂlﬂusll’ENH’ia’]Ul@gljﬂ']ﬂﬂﬁqﬂu']ﬂuﬂnﬂi']ﬂﬂ'ﬁ

A Ad 2 & < . .
3.3.2.3 UsuraveudeNi uveuyanIviually PET Film DRY White-LLDPE
. = 4 A 2 o ° ° ' A A g 3
Film Tasdims ldsunomudaaviihandiuiammasadendl o

a A g < Y 3 2 o
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T A A o a 4 < o

3.3.2.4 MANAINNMIATIVIANANIEN1OINA TAINNALATIZH MSINUAD

[ A A a a o 4 0o < 1 ~

9819uaN 1L NNANNMITHAN HaRNUNYBIVITINaeaduTagaInlaseszuigernia i
4 ¥ oo o X g o P

1n309lsEnUTUTAY AIUNANUINTIIU US.EPA Method Fuilu ldammaninasivesmsise
a v o a a [ 4 v 1
mmmﬂﬁ%mwammm (Life Cycle Assessment; LCA) ‘]J’izﬂ’e’mﬁjﬁﬂ 1 571815 A9l

1. Ethyl Acetate

o4 . ' HaN13N3I0IA
anun N1INIIVIA 1 ;
Yanansesnna
1. Sampling Date - 22/07/2011
2. Stack Diameter m 0.40
3. Temperature ‘c 34.00
4. Air Velocity m/s 6.02
5. Emission Rate m’/s 0.72
6. O, Rate % 17.90
7. CO, Rate % 2.60
8. Absolute Stack Pressure mm Hg 758.44
9. Ethyl acetate mg/m3 1,463.789

H a 4 ¥ oo
ﬂ]ﬁ"lﬂﬁ 3.5 Waﬂ'liG]i'Jﬂ')mi’m’ﬁllaﬂ’n%ﬂ’lﬂﬂizﬂﬂuﬂ?iﬂi%ﬂﬂ%’uwaﬂ

{ a 4 @ as o w A v d
i]'lﬂ@'lfﬂ\?ﬁ 3.4 Wﬁﬂ'l‘i'JLﬂ‘i'lZ‘Hi]'lﬂfﬂ‘i@]‘i'm'J@@91}'38'3‘5ﬂ?i@]'liJi%Lﬁ‘(’J‘Uﬁ'luﬂ\ﬂuWﬂﬂE
2 ] [ a Y o
FIIAROUUNITNT 0I5 N1 (US.EPA  Method) 91052 DIUNSUTEAVFUHAN  (DRY
. A o a P 9 o = = =
Laminate) m’e)umamiamiwww"lﬂmmuammﬂimmuamaz‘mammﬁ SUITYDTIDYA

Y
aaae lli

SEmsmRina Ethyl Acetate fildoagoima $1983msdi 3.5)
Emission Rate = 0.72 m3/s
Ethyl Acetate = 1,463.789 mg/m3
1 m3 3 Ethyl Acetate = 1,463.789 mg

0.72m3 U Ethyl Acetate = (1,463.789 x 0.72)/1
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1 31717 = 1,053.928 mg

WHananaeo 1 UM

591.689 Kg = 1 53144

1 2734 = 60 W1

60 U1 = 3600 21T

1 %99 AuA uif

1 %09 = 0.00482 g

= (3600 x 0.00482) / 591.689
1509 = 0.029 IUN

Ethyl Acetate 1 7417 = 1,053.928 mg
1 o4 = 0.029 U0

=(1,053.928 x 0.029) / 1

=30.563 mg =30.563 x 10-6
=0.000030563 Kg = 3.06E-05 Kg

[

A [ 9 a a dy A A
3.3.2.5 L‘Ll’ENfﬂ1ﬂﬂi%mﬁnl‘lflﬂﬂﬂslﬂﬂfpusllﬂgﬁﬂl@QﬂTiNﬁ@?ﬁQﬂDWMﬂWUﬂM

9 [}

[ d' 9 a 9 gJJ ar d .
drneIvonumslarnulunssuiunisnan dressuvlsenuyuilan (DRY  Laminate)
@ g’/ Ian v KX o G 9 @ 9 a 9 1 [ [ 9
AIUUAIDY 3931 UADI91ABN1T6199991N 1M TOY M1 TEMAVINGIU 15U FIUTBYAIN
. < @ a I 1 [l
Tsunsu SimaPro version 7.3 (Demo) Hunuaavu1ainguanlugIsthiluaiulugu
= =X o A Y A Y a v Y o
UsenouNIANYI FTY¥s1ensAUAIAAY YBINIHANAEIz UV sz UFUTAN(DRY
v v a [ 4 a
Laminate) A1N518M15309 a15105 WA Yo uTe HAATUH Hazuan1IzN190INIA 91904

] Y
s1em3n1Flumsisenugiudeyaly SimaPro 7.3(Demo) fasialail

a Y Aa Y

1My Ingauilylumsidy | emsingAus1degiudeyalu SIMAPRO 7.3(Demo)

Q £ U

1.PET FILM PRINTED 1.PET FILM PRINTED
2.White-LLDPE Film 2.LLDPE resin E
3.Adhesive Hardener 3.Dummy Glue-adhesive(30-50% terpene, 30-50%

polybutene, 50-10% polyolefin), ad plant/US

4.Adhesive KJ-75 A 4. Dummy_Glue-adhesive(30-50% terpene, 30-50%
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polybutene, 50-10% polyolefin), ad plant/US

5.Ethyl Acetate 5.Ethyl benzene E

mssgllanililumside | mssgllanland1sdegiudeyali SIMAPRO 7.3(Demo)

1. 197 1.Electricity, natural gas, at power plant

51MINanlFlumsIe | e Inan1Izd19vIgI1Udeyaly SIMAPRO 7.3(Demo)

1.Ethyl Acetate 1.Ethyl Acetate

3 Y a . g’/ a o
ﬂ"li"lﬂﬁ 3.6 91993519N17 Sima Pro Fl]’]ﬂﬂﬁ%ﬂ')ﬂﬂ’]ﬁﬂﬁgﬂﬂaﬂuwall

d' = a o gjz g Bo' [y = 9/::;
3.3.2.6 11099100 15AN Y18 TuAT il SguﬂlﬂﬂlﬂJWHTﬁuﬂﬂTSﬁﬂHWI’l’Jﬂ
9ga o KR i

[ I @ (% a @ 4
0.00482 N3N (1 D) @lﬂﬂﬂﬂﬂi$uﬂ11u51ﬂﬂ15’3ﬁﬂ ’@nimﬁ NAWNTU 61]'0\“%8 AAANTUN LD
4

Yy a o a o J
UANNMIENNOINA D WOIUIHUNATHUVDULVANAANTUN

a J
333 'JLﬂ‘i'lZ’Vii'lfJﬂWii]1ﬂﬂ‘§'$‘]J'JUﬂ'liﬂ'§$ﬂ@‘]J“lf’f]\3

Sngdy wansmn

l ‘ EIE P3anae | il

Pre-mixed Seasoning Powder Package |1.65E-05] Kg

M5 WSanat | nistae

PET FILM PRINTED DRY Wihite-LLDPE Film |4.82E-03] Kg

BAG
Making
mssallnanazndsay veudehiThe i
8M3 WRana | e 58M3 e | sie
Tolih 3.99E-05] Kw/h| Pre-mixed Seasoning Powder Package |1.65E-05] Kg

Y a J
ﬂ]ﬁ]\‘lﬁ 3.7 'Jl,ﬂﬁ"lzW‘i'lf]ﬂ']'iiﬂﬂﬂigﬂﬁuﬂ']iﬂﬁgﬂ’E)TJG]ﬁfN

v v 9
3.3.3.1 ﬂ‘%mmmq@uﬁmmwa@ U],@ﬁ]}%Wﬂﬂ?i%\?ﬂ?ﬂuﬂéjﬁﬂx‘lgnh’q@3ﬂT§N€WI
A Y a o & ° <
maclw”l@waﬁﬂmmmummum
[~
1. PET FILM PRINTED DRY Wihite-LLDPE Film Lgmgﬂuﬁauaz

400 kg 6 £19W 253.03 kg 1 12U



64

~ o Ag 2 2 < A o o
3.3.3.2 sunaveadsnitluveanvanainuai)u wandunyeaussguarlgasda
o . . . { [ <
GRIER] 1 (Pre-mixed Seasoning Powder Package Production) NI 31U Tagiinis T
A 3 o ° ° ' A A g <
DN UA AV UMV AT N UUD IV
A A g < v 4 3 o
1. veudeniluvewde ldninmssuimingnsens

[

) ;4
3.3.3.3 e ndszmalnedinagiudoyavesniswaningaunugiu

g}

=

' { Y o v a v X o
’L’f’J‘L!LﬂEJ’J"]JE]\‘Iﬂ‘]JﬂﬁGl,G]S\‘I'luGluﬂi%‘]J’J‘L!ﬂ'liwﬁﬁ @1’3658‘]J‘]J“]J5$ﬂ6°uc]5’0\°|(Bag Makmg) 2N

Pee =D

U
Jda v KX o I Y o Y a 9 v [ ' ]
{98993 11 uADI91A8N159198991n§1UT0Y AN 19 52 NAVINAIU 1BY FIUTOYAIN
. . < I (% Y a I~ 1 [
Ti5unsu SimaPro version 7.3 (Demo) Hunuaavu1ainguan lugTsthiluainlvugun
X o P A ] a v
UsenoUMSANET FIUYTI10NTAIUAIIAGON VDIN1TNAAA852 UYL NOUFD(Bag
. o @ a @ 4 Yy a
Making) @1N519N13789 @130 WU YOUTY HAAANIN HAZNANIIZNINOINA 91994

{q 9K Aav o 9y . o 1 g
emsn1Flumsivenugiudoyalu SimaPro 7.3(Demo) Adao 11/l

a vy a Y

51 sIngaunlFlumside | NemsTngAvudisdsgiudeyalu SIMAPRO 7.3(Demo)

Q a9 U

PET FILM PRINTED DRY PET FILM PRINTED DRY Wihite-LLDPE Film

Wihite-LLDPE Film

a5 Inan1dlumsdte | sssyillandsegiudoyalu SIMAPRO 7.3(Demo)

19l Electricity, natural gas, at power plant

A15197 3.8 ’51\18\1518”115 Sima Pro 91052 UIUMSUTTNOULO9

d' = a o gz dy ao’ v = Yy
3.3.3.4 119991915 ANE1Ive TuAT el SZL‘IEIJ@‘]JHJG]H"IWuﬂﬂ"IiﬁﬂB”I"l’WI

(%

Y ' @ @ = a @ 4
0.00482 N51 (1 ¥09) RI98995z YA IUTIOMIIA d15nl WAIIY Yo UTe WaRAUN 1Az

9
o LY a

a [ J
ANNIENNDINA 51'1\1@\11!']1’31!ﬂ@l'liJGU’f]Ul"U@]Wﬁ@]ﬂmm

3.4 msilszfiumansznunasa YT Innan N
a o 1 d‘ 9 a d v A Y
msdszidiunansznulagiinin lda1nn1s a1z viyd n15a5193a8an0192N19
a o 3 4 1
P IMANNMIHAATEILTIIHIFesaduT o1 dreaemliag SIMA PRO 7.3(Demo) 92na1704
A a 9 =y [ 14 s a 49! < o
luunii 4 Taginrsannzlandou vndSamaasveuls sonlaaiinadu Fana

]
o w A

4 J 3 @ ' a A
asuonlaven- lad HumadaioddgiinelfinaniizTandou (Global Warming) 15811



65

4 { a S v
myanasvedla sy 31ntsunaaisns lsnass lsamsuon 11(CFC-11) NHaUY FIa13a15 13

U

Wigeolsmivou 11 (CFC-11) HumsiiidwansznulumaesuTeTsulaoase saily
mmaﬁﬂﬁ’gﬁﬂmia@awm%ﬂeuhu fnsunnzanuilunia (Acidification) 910
Snafadanedlasenled (s02) Mifiai fnansznuFuiuaunailfifadunsa ¥
Magnidesdusseima uazifansilfas et eendou wazasaiioug neldiia
fmﬂizﬂ@uﬁgﬂuﬂmcﬁ’avﬁﬂuazﬂm"lu@1’%ﬂéqﬁgzﬁqawﬁﬁ&ﬂuﬁamﬂﬁﬁ?mmm‘ﬁiﬁ’nmeﬁu
Fondr vuaumseendiady  nanuailiiludiuiannzaiuiunse (Acidification) naz
nasandsuaedla (PO4) fiRay Farlommla (Po4) udvi iz uniinamlasunilas

a 1 o 9 Aa %l a . .
Tandudanurildinaiasersvesiisluinivuauga (Eutrophication)

a a d
aumgm“lumiamswvi
= Aawv Y Ay 1 A 9 A o SAq Y
ﬂ'l'iﬁﬂ‘]sﬂﬂﬁ]ﬂﬂiﬁuuhﬁﬂilwaﬂi%ﬂﬂ@]ﬂﬁﬁllﬂﬂﬁﬂﬂﬂ?ﬂlﬂiﬂQ%ﬂilla$Qﬂﬂﬁmﬂ1%1uﬂ13
a VoA [ a U 9 9 "V d a o 2K A 4
HAaAINUHAINNIVBIINYAU NITVUFI YUY ”lmm Wauwargan a15Maga1y HUNNUNWAI
J ' 1 a 2 1A
ﬁEJiLLﬁZﬂTJ 1Mi?ﬂﬂi$ﬂ3ﬂﬂ1iﬂiiﬂﬁﬂ’ﬂ@ ﬂsgmumiwaﬁnﬂmumu"lmmﬂmm”lwﬁ U
a A g ' o v 9 nm Y a Ad 3 ' ad A
mamﬂummma'J"lnmmmumaum%ﬂwn"l@ ﬁﬂuﬂlﬁdlﬁﬂﬂlﬂuﬂlﬂﬁlﬁlﬁ U A NANINIg

e Iadusznoumsiih 115 lmAane 11

= |
msudannunaneiseutlana Life Cycle Assessment (LCA)
msansznudeAunadouimaTY InMINaAreIUTIINel ITad S agluula

HANN Life Cycle Assessment (LCA) @31/uuanumsud lvagnandaluuni 4



=~
UNnn 4

a Y
Nﬁﬂ1§3!ﬂ51$ﬁm'ﬂﬁq~!a
Lz o aow 0o ¥ A P, o A
ummﬂumimmuawami’ma ﬁ]"lﬂﬂ"li‘L!"IGU’E]Haﬂ&ﬂﬂllﬂvlﬂﬂTﬂWﬁﬂigLlluﬂaﬂigTITJ
Y v W

A aa a o J o 3 9
NN AADAININTFIANAANUNYOIVIT qW\?ﬂ?Qiﬁﬁ’]lifﬂgﬂ Iﬂﬂi“ﬁiﬂﬁllﬂju

0o o . . ) [ dy 9y o A 9 . A
au5a51) SimaPro Version 7.3 (Demo) §1HIUAIVIN w’Ji]fJi]%mE]ﬂGlGlf Eco-Indicator 95 1H®3911

U

&£

ax Ay Yo o v a Y 2
Lﬂm‘ﬁm"lmumiwmuﬂﬂﬂummmmazmmmmr@y I@ﬂﬁ'nﬂiﬂLLﬁ@QWﬁﬂi$TI‘]J‘I/]Nﬁ\1LL’J@

U
Yy A ) A

° v v [ v Y a < P, A o v =2 9
aaumgﬂmwu@”l'miumum 4 91U mmwayawmﬂﬂuumw 3 uﬂﬂuuwﬂmﬂﬂmﬂm
. . y a d A ]
SimaPro Version 7.3 (Demo) Lﬁ@ﬂ]mﬁ%ﬁﬂﬂWﬁNﬂ UAZUAANNAN TS NUNDFILINDY Glugﬂgmu

1 d' a 4%] =) % 1 dy
ns1luazmsvestsammansenuitnauy iwazmﬂ@mm"lﬂu

4.1 Sanamaanunldlunszuiumsnan
a ? o A A v v g A < Y A o~ ¥
NMIAATIZHUYFTIOMITIWIAGOUNLNTUADUMTAUWN WD UFUN AN Tn15 19
[ a I [ g’/ a
WAWTUGIDT 4.66E-04 Kw/h Aadlu 80.90 % voams lgnasnunaualunsnda 59989
I gi gi AL R A 9 Y] = a I
Auvupoumstsznurulan®ainis 14wda191uDa 7.00E-05 Kwh ey 12.17 % uazqga
Y A 2 =3 Y o A a Y
MenovUABUNIUsZNoULDIUMT IFNAIIUDYN 3.99E-05 Kw/h AU 6.93 % U013 14

o 2 a o < @ {
wasnuiaualumsnanyesussgwatlsadiiesa 0.00482 Kg (19509) aanaaalua1siah 4.1

FAIMIHAN wasnu i wn) %
ASTIUAS AU NLFUTIAY (gravure) 4.66E-04 80.90%
Aszumssznusuilay (dry laminate) 7.00E-05 12.17%
N32UIUMIU5ZNOULON (bag making) 3.99E-05 6.93%
U 5.76E-04 100.00%

d’ 9 [ o o ] aa
M13194N 4.1 ﬂTiG],GIfWﬂQ\ﬂu"IJ’E)\?G]YEN‘]J?Qiﬁﬁni%gﬂ 0.00482 Kg (1 483) LyNANLIIBIN



67

v
a K

a
4.2 HANNZNINATVUINNITVIUNINAA

a o dy Y o Y A [ =y a a o 4

Tums3veil 4398 1A1Renn319 05 1N2uaN12910MTHEN HEANUNYOIVTTIHY
9 < o = < °
Ugeduiagil 0.00482 Kg (1999) TasnszuaumsasaviadSuanduldamdeiivuaues
[ a v v aa a o 4 = < @ ' < =

wannisszdiudginsdianaadmuan  (Lca) Famsnualegiuiuldausziiisuves
g @ Y 2 Y [ a 1 I A
dninauilnilesmaindenanigensni (US.EPA) Tasuiieeonilu 2 nszuiums Ae

a 4 a o : a a 4
NFZUIUMINUAMWUTAY Fufauan1zamua1s1sznoDduUN3 9521w Toluene , Ethyl

Y
Acetate , Methyl Ethyl Ketone 4agn3zuIumsdsenusuildy Av Ethyl Acetate Aananalu

A1519N 4.2
FHANANIZ
, - Toluene Ethyl Methyl Ethyl % A0
BIININAA o -
(Kg) Acetate (Kg) | Ketone (Kg) EREY Al
ATLUIUMITNUWAIN
2 . 1.50E-05 1.66E-05 3.23E-05 6.39E-05 5.67%
VUFUWAN (gravure)
n3zUIUMSUTENVYU
- - 3.06E-05 - 3.06E-05 0.63%
Wau (dry laminate)

Y o g ' Aa
ﬂ]i1\‘lﬁ 4.2 ﬂ%mmuamamawmﬂgﬂSﬁﬁmﬂg‘ﬂ 0.00482 Kg (1 403) LyNANLIITIN

. %
4.3 wam s UNaNIZNUTIIAANINNITZVIUMIHEAA
= gJJ dy%o/ Y A a 2 9 v W aAa a [ 14
msanyIasaligIve Idendsalulymaanadon v0aiinsTIanaan umwe
o 3 A Yo Ao 2 Y oA .
V3599139815931 0.00482 Kg (1w09) TaardonlF@iaian1eaaninasy av Eco-Indicator
A ¥ a d A o ' a2 Y <3 Y
95 wah ldanmsinnziazimstanguilymivesnanssnuneauadon oomiu 4 au
= Y . .
Ao Maynin1zlanTou (Global Warming) y¥inisanadvedlelau (Ozone Depletion)
o < .. . = A y a
Pynminzanuilunsa (Acidification) uazdynimsiaisermisvesnsluiunuanaa
(Eutrophication) lagmsidsziiiunansznuazuaateonuilugluuvuvednszuiumsnan
' Ay vo ¥y A Y1 Ay a YY1
amunaaznszuIunshlddimuaveuwald e ldainldannmssaiivuansiin
nszuIumMsnanla dawadedunadenodnls FainszuIumMsHanTeINAA N U BDIVTTY

1 o d I A A J S o o . .
W\‘]‘]J?\‘]LWNE’T"IL?Q]E‘]J@@ﬂHJH 3NITUIUNIT AD l.ﬂﬁgﬂﬂuﬂ'ﬁWﬂJWﬂ"IW‘UuwaN (Printing Film



68

g’/ ar d
Process) 2.052UIUNTUTLNUFUNAN (Dry Laminate Film Process) 3.5 UIUMIUTLNOUYD

(Bag Making Process)

d a a d o ad
4.3.1 wamﬁm‘513?161wansxnudamumé’aumnnszumm‘swuwmwuumuwau

Impact category Unit Total
Global Warming CO2 2.18E-02
Ozone Depletion CFC11 2.79E-10
Acidification SO2 1.07E-04
Eutrophication PO4 1.02E-05

Y
v A o

$ v A 9 v .
ﬂ1§1\1‘ﬁ 4.3 LlﬁﬂﬂWaﬂ53Wﬂﬁﬁlﬁ\unﬂa@ﬂllﬂﬂﬁ'ﬂlﬂﬂg‘lWW AIYNIBIA Eco-Indicator 95

a o 1 1 A 9 a o 3’, a o
HAINNTIVINLI ATHANTENUNWNAUNIAADN VDINTSUIUNTNUWMWLUFUT A
dawansznuae TayninngTaniou 2.18E-02 kg CO2-eq awanollyninisanasuodlo lau
I
2.79E-10 kg CFCl1-eq Ty1i1n1eanuilunsa 1.07E-04 kg SO2-eq tazilayriin1sla1501413

Y a
Yoy luiuAuauga 1.02E-05 kg PO4-cq

a d a o ad
4.3.2 W@Iﬂ1i?!ﬂi]$1"if’hﬂi’lﬂﬁgﬂﬂﬁiﬂﬁ\‘i!nﬂsﬂuﬂ1ﬂﬂ§3U?Hﬂ1§ﬂ§$ﬂﬂ‘ﬂuwﬁ3~l

Impact category Unit Total
Global Warming CO2 1.09E-02
Ozone Depletion CFC11 6.33E-11
Acidification SO2 4.48E-05
Eutrophication PO4 3.69E-06

(2 [

v ] Y
15199 4.4 mewaﬂszﬂumﬁm’mé’@mmﬂmuﬂmm Sg]}’JfJ 1% Eco-Indicator 95

' 9
HAINNITITONUI AIHANTYNUNAUIAGON VOInTZUIUMITUTEnUFUT SN dena
niznuae Joyninglaniou 1.09E-02 kg CO2-eq danaaofayninisanauodlo lew 6.33E-11
I
kg CFCl1-eq Yayrin1izanuilunia 4.48E-05 kg SO02-eq taztlaymimsiiaisemisvesiialu

UUNUANYA 3.69E-06 kg PO4-eq



69

d a
4.3.3 Nﬁﬂ]ia!ﬂ‘513ﬁﬁ1waﬂ§$ﬂﬂdﬂﬁ\1!nﬂgﬂu‘ﬂ1ﬂﬂﬁ%ﬂ?uﬂ'ﬁﬂigﬂ'ﬂﬂ"“ﬂﬂ

Impact category Unit Total
Global Warming CO2 1.10E-02
Ozone Depletion CFC11 6.36E-11
Acidification SO2 4.25E-05
Eutrophication PO4 3.71E-06

Y
v A o

$ v A 9 v .
ﬂ1§1\1‘ﬁ 4.5 LlﬁﬂﬂWaﬂ53Wﬂﬁﬁlﬁ\unﬂa@ﬂllﬂﬂﬁ'ﬂlﬂﬂg‘lWW AIYNIBIA Eco-Indicator 95

a o 1 1 A 9 1
HADINNITIVINVI AWANTSNUNNTUNAAOVVINTZUIUNTUTZNO VYD dIHa
1 9 1 1
nsznuaetariinig laniou 1.10E-02 kg CO2-eq diragotlyninisanaiuodlo lau 6.36E-
3
11 kg CFC11-eq Tayriinmezanuilunia 4.25E-05 kg SO2-eq taz Tayin1sia1s01115uod

W luinnuauaa 3.71E-06 kg PO4-eq



=
Unns

a\ Y
a3l a5 ewa nazvarauanuy

Y
<3 2 a o
untazidlums ﬁ?ﬂ pn318Ma LaZITUOUUZUUINIG ﬂ'lﬂNaﬂ'li'JﬂfJ“]fﬂﬂ‘UﬁﬁﬂW\ﬁJ?Q

5 I £ A a o a A .
ﬁ']ﬁ%ﬁﬂ ﬂ'JfJE‘]JLL‘]JTJ?‘I']ﬁ'N Tﬂﬂﬂ'ﬁLa’E]ﬂqﬁlﬂ!L‘U‘]Jﬂ']ﬁ'J!,ﬂ31$ﬁWﬁﬂ5$VI‘UL!‘]J1JLG]NLﬂfJ'J (Single Score)

a

1 S

A v g . a 14 sd A o ~ '
TIiJ‘HLl’JEJL‘VIEJU’JﬂL’]Ju Point (Pt) LLﬁ%ﬂﬂﬂH‘ﬂuﬁJﬂiL‘ﬂfum‘WﬂVﬂﬂTillﬁfJ‘U!fVIfJ‘U ATNNANTENUNIN
2 Y Y Y < ~ A
FULIAa0N ﬂ1uﬂ1’381ﬁﬂiﬁlu ﬂ15@ﬂﬁ\3ﬂ]ﬁ]\iiﬁ]1“ﬁu ﬂ1']8ﬂ’NllL“JJ‘L!ﬂiﬂllﬁ$ﬂ1iﬂﬁ1561ﬂ1iﬂ16\17‘l“}5

E a
Tusihinuauga

5.1 agilwamsIde

' a F% a a o dJ o &
WANITNUABAININABDNDINN IN AR waﬂnmmmmusigweﬂgemuiﬂgﬂ 1 %03

7.00E-01

6.00E-01

5.00E-01

4.00E-01

3.00E-01

2.00E-01

1.00E-01

0.00E+00

Pt Pt Pt Pt

Greenhouse

Ozone layer

Acidification

Eutrophication

M Total

8.34E-06

4.39E-08

1.75E-05

2.30E-06

% Total

29.57%

0.16%

62.11%

8.17%

(3 [

! ' 9
Ml 5.1 uaaanansznuaedunadon wona i Ingayin

Eco-Indicator 95 111U Single score

ao J 1A a v o a a o J
%'lﬂﬂ'li'mElW“]J'J'l‘IEiﬂmWﬁﬂi$1/lﬂ@]’t]ﬁ\1lmﬂéj’t]u ﬂWﬂfﬂi‘]Ji&llu'J@]ﬂﬂi%ﬁ@]"U@\‘]Wﬁﬁﬂﬂ‘lm

0 < a @ ¥ ' a 4 ¥ o
%@QU??@W\‘]']J?\‘]?(']LTDEL]J 0.00482 ﬂIﬁﬂiiJ (1 «93) AWANTZUIUMTNUHN WU UF U AW

g’/ a d U Y a I A
nszuIuMsUsenusuiantaznszuIumssznauses ﬁ\‘lWﬁGlﬁLﬂﬂﬂ'l'JZﬂ'J']iJ!‘lJl.!ﬂ‘iﬂiﬂﬂ“Vlijﬂ



71

TaefidSuimogh 1.75E-05 Pt 5090901 Ao N1z lanfoulidsuimegh 834E-06 Pt 13l
A % a a A Id' a ;| ld'
a3 m1sveany ludunuaugallsuuedn 2.30E-06 Pt M1sanadvedle lsuilSuaegh

4.38E-08 Pt 91UAUAL

Impact category Unit Gravure Dry Laminate | Bag Making 33U
Greenhouse Pt 4.16E-06 2.08E-06 2.10E-06 8.34E-06
Ozone layer Pt 3.02E-08 6.84E-09 6.86E-09 | 4.39E-08

Acidification Pt 9.53E-06 3.98E-06 4.02E-06 1.75E-05
Eutrophication Pt 1.33E-06 4.84E-07 4.86E-07 2.30E-06
Total Pt 1.51E-05 6.56E-06 6.61E-06 | 2.82E-05

% Total Pt 53.35% 23.24% 23.41%

3 [

v ] Y
M519N 5.2 taaanansznuaedunadeN I uIuA19 MuAI¥IA Eco-Indicator 95

11U Single score LYNATUNTZUIUNTHAR

g A Y a S ~ Y A ¢ ¥ o
GU‘Lm’Em‘l/]ﬂ’E]Gl‘ﬂLﬂﬂﬂ133ﬂ31mﬂuﬂiﬂmﬂ%q¢1"lmm ﬂigﬂﬂuﬂ'ﬁWﬂJWﬂWWUuG}fuwaﬂJ

(Gravure) 19831/33194M10 9.52E-06 Pt

[
=1

g’/ A Y a 9 9 1 a o g’/ a o
ﬂlu@]i’)u‘ﬂﬂi’ﬂﬁlﬂﬂﬂ?’wiaﬂﬁ@uiﬂﬂ‘ﬂi:mllmlﬂ NTZUIUMTNUNMNUUTUA Y (Gravure)

Taedaf5u181mMm10U 4.16E-06 Pt

]
=1

g’/ i a ?,’ a l a 4
duapufine lninaaisemsvesisluiniuauqauiniigaldun nszuaumsnum
gi ad [

MNUUFUNAY (Gravure) IaaN/Sunaunny 1.33E-06 Pt
?1}/ d' 1 Y a d‘ 9 1 a 4 g}/ ar d
duaouine Iiimanisanasveslo lsuuiniigalaun nszurumsiuwn Muusuiduy

(Gravure) 1ag31/33191M100 3.01E-08 Pt



72

5.2 andsiamanisioy
Ao ] A o < 1 1 A
MINWANITIVENUI MIHaAreIUTTHIljedusag) duwansznuaeduadon A1u
< 4 A = A 4 4 a o
AMzanuilunsannnga FaNUSNwIWGIDI 1.75E-05 Pt TagiamIginavunnszuIunIs iy
g}/ a = [ Y d‘ [ 1 = a A J
MNUUFUHaN TasR301M10D 9.52E-06 Pt 11199910052 UIUNTAINAT Wa15Usenoudunse
. . < v o 1) a A P
32118 (Volatile Organic Compounds: VOCs) uJum‘wmzmﬂmqmﬂﬁzmwwﬁﬂwuw BREGHGRE]
aana1sznou a2 Toluene, Ethyl Acetate, Methyl Ethyl Ketone HIn15Han®09155989139
o < =\ a S 1 = a 4
#15931 1 wo vzlans YszneuduUNTdTEiMendlssunal 2548 % HINTTUIUNITHUWAIN
a J 2’, Y =R a o A A a A J [} = k2
s2UUNIReTuY sz ldnilniuivarilaslszneudunidszimenanog Taelinsszivela
<3 o Y A = a o a S [ [ o g’; Y a
579137 simihfinsze levesniineannindriaa iy Miulassszuigesngo1ns AaiulHan
= a A A Y o a 2 A 4 A J [ o
wAMsNsaMuden madenlingaulszmnuiniiviniNeslszneunuasiazals Tag
a A Y KR A 4 A SAA a S Y Y ~ ]
wnsadenleninnun ns1esildIvlseneuvesmslseneudunsdszme Iniloenga 15
2 a 4 A J a Sol =< v A o Y v 1 1 @
NUNWNINTUIOT FUAFIUU (Water Base) @afagiiuimsthunlsnuedaunsvarenalan
A [ =K A 4 A J a % A (=W a =4
AuaulAnanvesriniiunnideiviagiui fe liliaunauves asdsgneudunidszive
] [ a I'4
(Volatile Organic Compounds: VOCs) hifiaunauves 150z 15u1an 1a1asn15uen (Aromatic
A d [ A Y J Y a o
Hydrocarbons) MiJudunsigaemaiaaey danalinisnaaseiussyreladiszlanisoan
NANTZNUADAIIAADNAL Ie LUTToeN I 25.48 % Aua1a

[ 9

a da/ I 9 A g v Aa 1 a A o [
nuavetvziludeyamolunuiniamsdadulonnduig merhwiasgiunmstans
FUIPNWNANNITUD ISO 14040:2006 Lz ISO 14044:2006 NVTIY08 1UYANIATFIU ISO14000
A a o = v a o Jo 4
wuny Tomean1emsf Aumsnaasesussypeljsdusogluazmsasmuinernunaanusisny
2 J I = o @ 2
Auadon naIAe  WIATFINISO 14000 HunIATFIUNINDNITIANITAWIAGDN 150
1 Y 1]
Environmental Management Systems (EMS) #gniaviduiiodSuszaunisnauinigaiu
A 9 Y 1 oA Y 1 ~ ° a a T W 1 I o Aa
gunadenldmuiionnduly szrnalszmanszingsnvdaaeny lunaziflunmsifinssy
A o & A A A P A o oA Yy = d Y A
HARAUAIHITENMIUIMINNszian meuntlyminansuazoysnidunadouduiumszuiim
2 I A o I o o Y a 9
youniszmealulan wasputiznmeiuassuiiudimionsuulunegsnimsaey
' 1A o AN Yo Y1 v & 9 [
QAEINNTTNTZHINUTZNATUALINDNIATFIU ISO 9000 N larmua I3nounitiugs Tagih
Tidsznoumsldanudagmiediumsasiaey eosiunansznuuazsamsaudunadon
A a Y Y o o a ¥ ¥ o g
nuuliszdienliaeandesnudnbue vesginwazngruuendlutazueniszms naguiluns

aam ldnglumsiidanansidatens Tasmsldnanmsaauazutanansiyaduida A

@ o A a : o o J
Wﬁﬂﬂ'liﬂ'J°IJﬂllﬂmﬂ1Wﬂ1€Jﬂluﬂ15ﬂnuuﬂT§!m$ﬂ']‘iNaﬁ ﬂﬂﬂ']i!,%ENﬂﬂmﬂﬁaﬂ1ﬂ’luﬁlu@ﬂﬂﬂilla$



73

A I A a v o
ﬁ"]‘ﬁ'ﬁﬂ!%uﬂ']ﬂwaﬂﬁgﬂﬂﬂ']\iﬁl']uﬁ\ulﬂﬂéjﬂulﬂuﬂ’]ﬁlWﬂJIﬂﬂ']ﬁ‘ﬂ'mﬁﬁﬂ%ﬁ?ﬂﬂ'ﬁﬁ%’]ﬂﬁuwu'ﬁﬂ'lw

v Y a

= Y ¥ I 9 Ul o A 1 A aa 9
uANAUgUs Tna wieunwh v lanFeuguasiun lulfuaawinasgiudie

% X%
5.3 YDA UDUHZITHIVY
. A 3 ax a = Y
53.1 Life Cycle Assessment #30 LCA 111255 UseliupansznunodauInqoNvod
A o JA~ o Y v ) & & o v g A A Aa
HANAUNNUANUFUFDUABINIIVOYaNUF I UTIWIUINUATHaINHae ualuAToalo Nl
4 [Y] o [Y] 1 a Ao ]
sz TominazluszauTanmasauasuldinisddeaiu LCA  ose13u1n Usznalnedanas
wseunSentinideuazgad1MnIsualeNsIagIudoyagaamnIsuieNsANY Az 151
9 A YA A P} a Y} ~
LcA WlFaulunmagadivngsy Taaydineorteanszauanuaaiy agassnudnmig
I ] ) Y A Y] = 1
WunvleaunataiiviNdszauanunaztaassavlszuialunisanyl aasadIuLsa
[ [ o Y 1 4 a a 1
Uszandunus lldsaunaugaamnisuae e liinaanuianudila uazdgyiwdsla
9 A g 0 = A 9 o Aw Y 9 [
Poyarotuilsz Tesiaetnany Uszmsundoansmite LCA THNaNunIouasAnenIn
2
R ETAY
Y
) @ a ~ @ ) I
5.3.2 lumswanngudeyasiens Tagauuazasnll luanyue gate to gate UM 9213u
v - v 4 o - & 4
miuTNdeyammizUSnamsyuinmih llsdammignszuiumsvil uazasviooniiye
2 v ' N a 4 A 2 a
AUFAVDINTZUIUNTHIY (Input Process Output) 15U nFzvIUMsthwaadn nvglilanardan
< Y~ W& - A & 2 A <
Wuasvuan msvasuuazndlunizuiuns Nvianaraaniluaisuiesn nateodluns
@ o @ 1 v Aa v Aaw
Walngudoya LUl gate to gate 3MUADIOIABAINIINNBIINITNIFING WnITBUAZNA
Y, v ¥ - y 44
gaingsy awa 1seuduii Tt lsenudaren vesgaamnssuilsznnnile ions
Y = F) A Ao A a a Y A I a ~
launaadoyariion133ds LCA ftilsz@nsnmuaz Indifssnnuiluasanniga
d‘ a o dyw o 9 d’ = = o
5.3.3 1ileennmsiseiivaigiudeyaiion1sanyl LCA voulszinalne uaziinnud
g ! o . a o 3
dudoudenldlUsunsududegl sima Pro lumsimszvgiudeyasionisdunuy Demo
. o Y v FIE) (] 4 o lo aw A o 9 A Y Ao dy
Version ¥111%83 1adoya luauysainnin umindsshaulaansnihgudoyan lavinanuiaeil
1 1 a o < . . a 4
lilanmaeeen 1@ wu msdsziiudieTisunsuduagi) Sima Pro 11 Full Version n13531A312 W

Judoya v azv1een NGIIADY 1Y MsvudLde MIIATIEEIIeMsiagaunLaNIIn

gaainssnil Tnsidew



V3TN

o Jd 9 a J a a
INHY IUNTUN. (2542). ﬂ1iﬁﬂ‘]&l13!ﬂ'i'l3‘”!!ﬁ$1l'§$!3~luﬂﬁﬂ'§$ﬂ‘ﬂﬁ'\1!nﬂé}i’)u. NIUNN -

HHINOSUNHATATNS

s & A

AUNNT AL, (2545). msdsziiumansenuFanadon. finviasaia. NFUNNA
Tnemumiiy.

AUNNT AI19D4. (2547). Funeumsiszfiunansznudanaion. uaslguy
TseuiumInededalng.

A1 QUANTUIATT. (2545). pansznUazmsszfiuaNuEEvesan IZINARN.
AFINWA : FNIARUNLAINOS TR LMA,

umna ya1du.(2547). mﬁmiwﬁwaniz°n‘uéammé’@umaﬁmquﬂ%ﬂmw. NYAUNC :
TsaiusiLMaWIaIn el AN 180,

Vadia yandouazassd Tx@mile. (2547). MIVITHIINTWEINTMENIN. NTUNNA :
T5afuinaaInsaiumIINede.

AUT AT TMNAAYABE.(2541). MIIATIZHHANITNUAUNAZEN, NYAUNWC :
ﬂsuﬁam’%uﬂmmwﬁmmﬁ’@u.

v

° a P 2 d \
’(?fTL!ﬂ’)l,ﬂ51$°ﬂN’dﬂ‘iz‘I/]’]Jﬁ\?l,l,’m@%}’ﬂh.(2548).53'1.I‘1Jﬂ]ialﬂﬁ1$ﬁwﬁﬂ§$ﬂﬂaﬁlnﬂ'gﬂﬂElliN

UszmeIng. nzamna : duinauuToeuazununinenssssumataz dundo.



MARHIN N

3JWI§§1Hﬂ1§ﬂ53§]’c)jﬂﬂmﬂw\lﬂ1ﬂ1ﬁ

3JWIiﬂ1iaﬂﬂ1Nﬂ§3%ﬁ9ﬂﬂmﬂ1wa’\1!nﬂ’gﬂﬂ

A o oA I < 14 Ja o w Yo A a
UIEN WAT mu"hiaumuﬂ 1¥BIIT 31NA ulﬂﬂ']ﬂ!‘l!ﬂ?i@]ﬂﬁ']ll@]iﬂﬁ]ﬁﬂﬂ
' vy '
AuMNAuadon v09 UsEN Inalandidauna $10a Feagegaai 223 aunuNyUiou-
o [ [ @ o
FIINLLA LUILUTUAN !,GIJ@HJ'I\‘]‘L‘IUL“I‘/:IEJH WHIANTUNWUTIUAT 3ﬁﬁhlﬂ31¢liﬁﬂ 10150 318914

v t;‘ oA o A =) S 2 [ gll
AJUHLAAIHaMIANHUOY Tu3un 22 MBDUNINNINN W.A. 2554 Taeiisieazooansil
1. MAUMSAUHMNY

Ms1ai 1 STEJ?I$L%ﬂﬂﬂ?i@]i’)%ﬁ)ﬂlla$1’Iﬂﬁ'ﬂﬂﬂmﬂ1wa’\m3ﬂé}ﬂh

U

(Y] d (Y]
AUNN ANIIVIN ‘V‘nin‘j!ﬂﬂi eJ%ﬂ"lﬁﬂi)‘inﬂ/‘ﬂﬂﬁﬂ‘U H

=h.

Funaaew ANHUMS

L. UMW l.ﬂﬁ@%ﬂdiﬂﬂ - Condition stack - US.EPA Method 1-4 22 1.f.54

21NIAN NUW - Ethyl acetate - US.EPA Method 18
RN - Methyl Ethyl - US.EPA Method 18
35119 Ketone - US.EPA Method 18
2101f - Toluene

2.1a9uA509 | - Condition stack | - US.EPA Method 1-4 22 1.9.54

A3y - Ethyl acetate - US.EPA Method 18

2. FEmIasiaianaznaaey
2.1 AUMWoIMAINYavIsz1180IMA (Stack monitoring)
Condition stack
IAUFIDENAUNINDINANAUNAIRUTAAIUNIATIIU  US.EPA Method 1-4
Tuaeu3nsI9Ialau3s Isokinetic dmfumImvuaanuAI0819a 35 US.EPA. Method]
msfanmudian mauiu nazeaddsznenvete1malagds US.EPAMethod 2, 3 aY 4
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nazyIntosnii s 11 azmuyanuandadiuilu 16 90 Yuld inesdon1dlunsiny
#19819A8 Apex Instrument LazyiIMINAdoL 1A83F Gravimetric

1oN5a 92HIAN (Ethyl acetate)

I o ] 1 o A

NUAIDINAUNINOIMADINURAINUIANIUNINTFIY  US.EPA. Method18
2 @ an . . A A Aq Y < o 1 =
VUABUNTATIVIALABIT Isokinetic 1ATDINONIHIUNITINUAIDE19AD Apex Instrument 1AL
MNsnadou 1ae7s Gas Chromatography

1NTa tonsa AlaM (Methyl Ethyl Ketone)

< o 1 1 o A g’/

NUAIDENAUNINDIMANNUNAINULANINUINTFIY US.EPA Method18 U1

o ax .. A A Aqu 3 o 1A o

AOUNIIASIVNIALABIT Isokinetic 1AT0INONIFIUMTINUAIDE19AD Apex Instrument LAZI
msnaao 1aeds Gas Chromatography

Tng%‘u (Toluene)

< o 1 1 o Aa g’;

NUFIDENAUNTNOIMANINUNAINULAMIWUINTFIY US.EPA Method18

@ axy . . A A Aq 9 < o 1 A o

AOUMIAIIVIALABIT Isokinetic 130NN 1¥IUMTINUAIDE19AD Apex Instrument (1A

Minadou1nsls Gas Chromatography



3.1 ﬂmﬂ1Wﬂ1ﬂ1ﬁﬂ1ﬂﬂd@]x‘li%‘]ﬂﬁlﬂ]iﬂﬁ (Stack monitoring)
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o . ' HAN1IN3IIA
a1aun N13A33IIN Hue ;
Ydeunseafin
1. Sampling Date - 22/07/2011
2. Stack Diameter m 0.50 x 0.60
3. Temperature °‘c 35.00
4. Air Velocity m/s 7.78
5. Emission Rate m’/s 2.35
6. O, Rate % 17.70
7. CO, Rate % 3.00
8. Absolute Stack Pressure mm Hg 758.66
9. Ethyl acetate mg/m3 176.415
10. Methyl Ethyl Ketone mg/m3 343.729
11. Toluene mg/m’ 159.469
WMEING : 1. Reference condition is 25 degree Celsius at 1 Atmosphere and Dry Basis
ﬂ“lﬁ%iﬁ 2 Wﬁfﬂi‘ﬂﬂﬁ@ﬂﬂmﬂ1W@1ﬂ1ﬁﬂ1ﬂﬂd@ﬁi$°]J1‘(’J@1ﬂ1ﬁ (G]lf])
o . ' HaN13N3IIA
amun N13FIIVIN HuE ;
Yasansesnsa
1. Sampling Date - 22/07/2011
2. Stack Diameter m 0.40
3. Temperature ‘c 34.00
4. Air Velocity m/s 6.02
5. Emission Rate m’/s 0.72
6. O, Rate % 17.90
7. CO, Rate % 2.60
8. Absolute Stack Pressure mm Hg 758.44
9, Ethyl acetate mg/m’ 1,463.789

HINETe : 1. Reference condition is 25 degree Celsius at 1 Atmosphere and Dry Basis.
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v
%1ﬂwaﬂﬁ‘ﬂﬂﬁ’ﬂﬂﬂmﬂWW61ﬂ1ﬁmﬂﬂaﬂﬁgﬂ1ﬂﬂ1ﬂ1ﬁ ?Jﬁt’lam%ﬂﬂﬂﬂﬁ
NAHAMITNATOUNU NAANVTNTUVD 1oNTa 8LHAN (Ethyl acetate)
a a = = 1 A a d A [ Y
UNsa lnsa ﬂimﬂl (MEK) uaﬂ‘ng’au (Toluene) vo9laounTeInun YAUNINY 176.415,
A Aa o [ 4 o w

343.729 LA 159.469 HAANITNADYNUIANINAT ANUATAD

NANAMITNAFOUNUNAIA NI UTUUDUBNT A BLHIAN (Ethyl acetate) VO

1 4 1 1 W A Aa o 1 s
Uaeun3e9aT1e UAUIINY 1,463,789 HadniuaegnUIANNAT

7 Vcare Environment Services Co., Ltd.
§ “ " 1/29 Sai Suphaphong 3 Yek 8 Nongbon,

S%Cﬂ (o..ud. Pravech, Bangkok 10250

) Tel. (662) 330-9300-1 Fax. (662) 330-9302
www ycareenvi.com E-mail : Admin@vcareenvi.com

TEST REPORT
* Customer : Thal Flexible Pack. Ltd.
Address D OUMNIEIN 2 LANAN UNTUAIU AENNMIUAY
Project Name  :  Environment Monitoring
Sample Type :  Stack Monitoring Sampling By :  Vcare Environment Services Co., Ltd
- Sampiing Date : July 22, 2011 Sample Recoive Date :  July 22, 2011
Work Lab No. : AP-P 540717 Analyticat Date : August 3, 2011
- Report No. : RLTC 54-07/022 Report Date : August 22, 2011
Sampting Source 1D. No. Parameters Methods Units Results
Alssapdnainn 224/07111 Ethy! acetate US.EPA Method 18 ppm | 176.415
Methyl Ethyt Ketone US.EPA Method 18 ppm 343.729
Toluene US.EPA Method 18 ppm 159.469
| Useastninre 225/07/11 Ethyl acetate USEPAMethod 18 | ppm | 1.463.789
Reference :  United Statos Environmentat Protection Agency. (US.EPA)

:  Reference Laboratory No: 1315/54 by The Reference Laboratory and Toxicology Center, Bareau of Occupational and
Environmental Diseases Control, Ministry of Public Health.

i

- J v
(Miss Roslin Ardwichai) (Mr. Chisnupong Changkaew)
Analyst Labaoratory Supervisor
August 22, 2011 ’ August 22, 2011

DO NOT COPY PARTIAL OF THIS ANALSIS REPORT WITHOUT OFFICAIL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY'

FM-LAB-44-R00 ; January 15, 2011 Page1/1
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From: Rachaen 022606640 To: Khun Sunee Date: 7/22/2008 Time: 4:27:04 PM Page 2 of 1

:l]l DAINIPPON INK & CHEMICALS (THAILAND) CO., LTD.
700/610 Moo 4 Tambol Bankao Panthong Chonburi 20160 :

TECHNICAL INFORMATION

PRODUCT SPECIFICATION
* DIC " BRAND LAMINATION ADHESIVE

1) Uses . This product is designed to be used for Dry Lamination
of several plastic films like OPP, PET, Nylon, Papers and
Vacuum Metalized films. (Film to Film, Film to Paper,
VM Film to Film, VM Film {o Papet)
) 2) Advantages : 1. Quick aging tme.
2. Good bond strength ; even with VM film to film.
3. Excelient wettabllity & transparency on films.

3) Physical properties : LX-770A KJ-754
(Polyetherurethane) (Polyisecyanate)
Solid content (120°c x 1 hr) 75+ 15 % - 75+ 10 %
Viscosity { B Type /25 ) 4500 ~ 7,000 cps 800 ~ 2,000 cps
Solvent containing _ Ethyl Acetate Ethyl Acetate
4) Mixing ratio | LXTI0A/KITRA = 171 or 1/2 (please see standard
use ofDI‘CDR; IX-770A / KJ-75A In page 2/4)
5) Diluent . Ethyl Acetate (lo control solid content)
(Please see Mixing Instruclion in page 2/4)
6) Application . For Dry Lamination
- Coatipg method . Grawure cylinder 150 line/inch , 35 ~ 60 p
- Coaling amount fowswe, = 2.0~25 g’ for OPP/CPP, VM CPP

: 2.2~27 gim’ for OPP/ink/CPP, VM CPP
: 25~30 g/m’ for ONy, PET/LLDPE
1 2.8~3.2 gm’ for ONy, PET /ink/ LLDPE

- Laminating Temperature : 50° ~ 80°c at Nip roll

-1/4 -

important -

All the atove informadion ks based on data obtained through our cansfid research end tests and is accurdte to the best of our knowledge and belief.
Nevertheless, we must emphasize that al such information is furnished withowt guarantee or warranty of any kind and all recipes and processes should be
modified by the user as may be y, depending on the particul! tion imvohved. Tt should also be noted that we cannot accept any legal llablity for

infingemant of patents.




From: Rachaen D22606640-To: Khun Sunee

.

Date; 7/22/2008 Time: 4:27:04 PM

DAINIPPON INK & CHEMICALS (THAILAND) CO., LTD.
700/610 Moo 4 Tambol Bankao Panthong Chonburi 20160

TECHNICAL INFORMATION

84

Page 3 of €

7) 8 ard use of DICDR’ ~T70A / KJ-
' Pouch Composition Mixing ratio
(LX-TT0A f KJ-T5A)
7.1) General pouch of snack f OPP/CPP, vM CPP, LDPE 171
food , dry foad PET / CPP, VM CPP, VM PET, LLDPE
ONy / LLDPE
7.2) Lid of water-cup PET / LLDPE 171
7.3) Standing pouch of ONy / LLDPE t/2
chemical products such as :-
detergent, shampoo, dish-
washing liquid, ete,
7.4) Pouch for acid products § ONy / LLDPE , PET / LLDPE 1/2
such as ;- Vinegar, tomalo  § Special Cautian
sauce, ketchup, efc. PET /AL Foll/ LLDPE cannot use
ONy /AL Feil /LLDPE cannot use
SI0,-VM PET / LLOPE cannot use
8) Mixing Instruction : s
Ratio Solid content Vigcosity
(IX-770A / KJ-75A / EtAc) ( By Zahn cup # 3, at 25%)
17171 50.0 % 323 + 2.0 sec
1/1/158 429 % 194 + 2.0 sec
17172 375 % 155 + 1.0 sec
17143 300 % 132 + 1.0 sec
171174 250 % 119 + 0.5 sec
t/148 214 % 11.5 £ 0.5 sec
1/1176 ' 18.8 % 112 + 0.5 sec
171178 15.0 % 108 + 0.5 sec
-2/4 -

impartand -

Al the above information is based on data d)lam:d twough our ca’erfu research and

Nevertheless, we must emnphasize that a8 s.ld) ti

modifled by the user as may be Y, dependi

is furnished withowt g

infingemant of patents.

on the particular application Ir

tests and is accuratd to the best of owr knowledge and bebsf.
or wamanty of any kind and all recipes and processes should be
ved. R should slso be ncted that we eannct accept any legal liabllity for
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From: Rachaen 022606640 To: Khun Sunee Date: 7/22/2008 Time: 4;27:04 PM Page 4 of {

Il DAINIPPON INK & CHEMICALS (THAILAND) CO., LTD.
700/610 Moo 4 Tambol Bankao Panthong Chonburi 20160

TECHNICAL INFORMATION

) Cunng time . Atleast 1 day in warehouse before slitting process

. Completsly curing time is 40°c, 3 days
10} Plot Life . 6 manths {stored in tightly closed contaners at 10° ~ 25 "¢)
11) Remarks . Please keep this acdhesive away from water and alcohol

12) Bond Strength (For reference , Withaut guarantes)

Coating weight 30 gm’
Aging © 3 days at40%
Test condition Peel speed 300 mm/min, Chart speed 300 m/min,

Poet angle 90°, Peel direction MD
Bond sfrength . g/idmm

OPP/CPP ' OPP cut

OPP / VM CPP 100 - 120

OPP / LDPE OPP cut

PET / CPP PET cut

PET / VM CPP 100 - 120

PET / VM PET 100 - 120

PET / LLDPE T PET cut

NYLON / LLDPE NYLON cut

OPP / TAF-PP Ink (with White covering) / CPP OPP cut

OPP / TAF-PP Ink (with White covering) / VM CPP 80 - 120 (Ink/A'M)

OPP / TAF-PP Ink {with White covering) / LOPE OPP cut

PET / PANACEA HB Ink (with White covering) / CPP 400 (PET//ink) - PET cut

PET / PANACEA HB Ink (with White covering) / VM CPP 180 - 200 (Ink/AVM)

PET / PANACEA HB Ink (with White covering) / VM PET 180 - 200 (Ink/VM)

PET / PANAGEA HB Ink (with White covering) / LLDPE 300 (PET/Ink) - PET cut

PET / SMART Ink (with White covering) / LLDPE 300 (PET/Ink) - PET cut
. NYLON / SMART Ink (with White covering) / LLDPE NYLON cut

-34-

Important -

AN the above infomation is based on data obtained through our carefid research and tests and is accurate to the best of our knowledge and belef.
Nevertheless, we must emphasize that al such information is fumished withowt guarantee or warranty of any kind and all recipes and processes should be
modified by the user as may be necessary, depending on the particutar application invoived. it should also be noted that we cannat accept any fegal lability for
inkingement of patents. ’
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From: Rachaen 022606640 To: Khun Sunes ) Date: 7/22/2008 Time: 4:27:04 PM Page 5 of (

:[]l[: DAINIPPON INK & CHEMICALS (THAILAND) CO., LTD.
700/610 Moo 4 Tambo! Bankao Panthong Chonburi 20160

TECHNICAL INFORMATION

Boil Quality of DICDRY LX-770A / KJ-75A

DICDRY LX-T70A / KJ-75A can be recommended for boiling uses , but - .

1) Compositions : ONy / LLDPE

PET / LLDPE
ONy / CPP {CPP should be Retoriable grade)
Al Foil or VM film is not recommended .

2) Boil condition : 98°,1hr.

3) Food cont;'olned . Water-based foods or water and oll mixed foods. But cannot be
used for AIR CONTAINING FOODS because bigger air inflation
ratio makes delamination or bag-brake troubles.

4) Aging condltiol : Keep laminated rolls at 40°c for 3 days. In case your customer
has no aging room, please surely keep the rolls in warehouse at

 least 1 day before siitting or bag-making process.

5) Required coating amount : 2.5 ~ 3.0 t;;/mz for ONy, PET/ LLDPE

: 28 ~ 3.2 g’/!‘_'n}'.‘ for ONy, PET /ink / LLDPE
6) Remarks . Before actual pmducgon. please do trials through your production line.

-4/4 -

Important -
All the above information Is based on data obtained through our careful research and tests and Is accurale to the best of owr knowledge and befisf.
Nevestheiess, we must emphasize that ak such inft ¥ is furnished without gt or warranty of any kind and all recipes and processes should be
modified by the user as may be necessary, depanding on the particular application involved, It should also be noted that we cannot accept any legal liabily for
infingement of patents,




From: Rachaen 022606640 To: Khun Sunee
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Date: 7/22/2008 Time: 4:27:04 PM Page 6 of 6

.l DAINIPPON INK & CHEMICALS (THAILAND) CO., LTD.
700/610 Moo 4 Tamboi Bankao Panthong Chonburi 20160

TECHNICAL INFORMATION

Mixing Instruction of DICDRY LX-770A / KJ-75A

( LX-TT0A

1
1

1

1

Ratio

/ KJ-78A / El-Ac)

i171
/1715
/112
t1/3
/1174
/175
/1176
/178

12715
/27225
1273
/12745
/12176
/12715
/1219
/2112

Solid content

50.0 %
429 %
375 %
30.0 %
25.0 %
214 %
188 %
150 %

50.0 %
429 %
315 %
30.0 %
25.0 %
214 %
18.8 %
15.0 %

Nevertheless, we must emphasize that 28 such #

Al the above hfm'ndim is based on data d:tained lhmugh our can:fu research and

without g

tests and is accurate lo the bast of owr knowledge and beliel.
or warranty of any kind and @il recipes and pracesses should be

modified by the user as may be necessary, depending on tha panieular :ppllcaﬁon involved. [t should also be noted that we cannot accept any legal ilabilky for

inkingement of patents,
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Pigment content
Currior mualerial
Restn suitabiiity

LAght Jasiness™™

Veod contact approval:

ot toxicity

Hoalth and sofety
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i & pProcessmy
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Chongnonsri, Yennawa,
Sangkok 10120, Thaifond,
Tel: {G6-2) 284-0350

Fux :{86-2) 294-1103/0348

TECENICAL SPECIFICA

...,
|:
'Z

MASTERBATCI

REM/\FLN“PI-? I_ZO7-3 . White

(h:nlules

25 Tge. in PP woven bag

70 Y& * APPROXIMATE

P - SYSTEM o7
Palyolefin resing ; HOPE, LDPE,-LLDEL, PP
8 in accordance with DIN 33388

30000 ar minutes dsvoll time,
in accordance with DIN 53772

The masterbareh contains pigment which complies with the
German BOA recommendation No. 9 (178th Natification
Federal Health Gazette (988) on Junits of heavy metals
and privsary armnatic amines, concerning colourants for
plastics which will come in contact with food,

The masterbateh is NON - TOXIC for used in plastics.
The masterbateh can be used safely in plastics, l‘ullnwing a

GOOL MANUFACTURING PRACTICE ((JM]') ltis
NON PIA//\&F)OLIS

* The pigraent content given in approximate % should only be regarded as a reference

aid, The de

cisive eriterion with standardization is the tinctorial strength,

ek Light fastiess and heat vesistance are measured from injection ¢hips made of Hostalen

GO 7260

e light fastness value of B is the best.
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SPECIFICATION

Produact Tyne : White Masterbatch
Product Name : PEM 71006 WHITE
Lpnearance ' : White Pellets

b3

Physical and Chemical Snecificaiion

T Ty
T » : 1nerganie Figment

Resin Suitability : {1DPE, LDPE

igsterhafch Coenlent : 104, v
Vielt Flaw Rafe {190 Cx 2,160 gms) : 5.0 fr_2 0 g/10 min.

v CHATCHEWAN

LABUIATOE - aSST WaMAGER
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TORTHUBINING

F.‘vi:'.;::n

'Z%'B’lifﬂ'i-!%@%ﬂi%ﬂﬁﬁ& MASTERBATCH PCM 710’35 WHITE Q9N

SPECIFCATION

N /
1. Pigiment Conlent
2. Light Fastness -
3. Meat Stabiily (Heal Resisthess Duing Processmg

T Cpecilic gravily
8. Melt Flow Rawe (ASTM NO) amenatgdyzney . -

~J
@
£
3
o
(6]
s
W

raiting point (Maasuied by DSC method) F812NAE ’iJ%’ nau

(&1
N
el
0
&
s
I}
3

TUNIRABULE AT AT AT FAX nnsm'm MO -2415-3812

e 4~ a4
GAIUVRATET B IRIITIVIABUAAY

£.01

TUTAL F.B1
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Shell Chemicals
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The Shell Company of Thailand Limited
SALES SPECIFICATIONS

ETHYL ACETATE

l Goachption

Ethyl agetate is @ low boiling ester with a pleasant-residusl odour, miscibla with many orgaric

solvente. It is an exsallént goivent for cellulose esters.

1 “Balas speciication 1

Applications

—

]

Froperty Unit Test Wiethod Valte
Appearance - visual Clzar & Bright
Colour Pt-Co Scale ASTM D 1209 10 Max
Dengity @ 20 Deg.C kgl ASTM D 4052 (.887-0,804 -
Distillation range Dey C ASTM D 1078
tBe . 78 Min
DP _ 78 Max
Water gantent % Wt. ASTM D 1364 0.2 Max
Acidity (free acid as acetic acid) % Wt. ASTM D 1613 0.01 Max
Non-valatile matter g/100mt. ASTM D 1383 (L0005 Mast
Purity % Wt, © G.C. 9.0 Min
| Typical Proporties |
Praperty Unit Test Method Value
Flaeh point , Abel Dag C 1F 170 s
Refractive index T ASTM D 1218 1.372
Deneity ® 30 Deg C. kgt ASTM D 4052 0.8918

Ethyl acetata is widely used as a solvent in the surface coatings. adhssives, printing inks and
other industrles. [t is a solvent for nitrocallulose, aorylics, polywrethane, Chlorinated rubber and

vinyls.

IRIUED i JARUARY (1338

Tha Company reserves the right to change the information contained herein witheus notice,
*

10 Scontharnkesa Road, Klengtosy, Bangkok 10110 ot G,P.Q, Box 345 Bangkak 10501

Tal. 2480491 Telegram : Shelf Bangkuk Talex | 87324 SHELL TH Fax 16713402
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Shell Chemicals

The Shell Company of Thailand Limited
SALES SPECIFICATIONS

ISOPROPYL ALCOHOL

[ Description |

Isopropyl aleoho! {IPA) is water-white medium evaporating mabile liquid with a mild edour, it
is miscible in all proportions with water and many organic liquids and has excellent solvent
power for many organic substances such as epoxy, acrylia resins, ethyl celluloss, polyvinyl
butyral, alkalolds, gums, shellae, natural resins and many essential eils. [PA ferms azeotropic
mixtures with water and many organic liquids. Although {PA itself is not a solvent for
nitroceliulosa, in combination with a trus solvent it increases the latter's selvent power for
nitrocellulose,

I Saies specification i

Propsriy Unit Test WMethod Vaiue

Appearance - Visual Clear & Bricht
Colour Pt-Co scale ASTM D 1209 5 Max
Density @ 20 Deg C ka/l ASTM D 4052 0.784-0,786
Distillation range Deg C ASTM D 1078
18P 82.0 Min
Dp : 83.0 Meax
Water Content % Wt. ASTM D 1364 0.2 Max
Purity % Wt, G.C. .88.8 Min,
Acidity as acetic acid . % Wi, ASTM D 1813 0,002 Max
" INon-Volatile matter /100 ml ASTM D 1363 Q.001 Max
I Typical Propariies S
-~ Property v Unit - Test Method Value
Flash point, Abel Deg C P-17Q i2
Water Miscibility - ASTM D 1722 pass
Refractive index - ASTM D 1218 1.377
Relative evaporation rate {nBuAg=1) - ASTM D 3538 1.5
Specifis Gravity @ 20/20 C . ASTM D 4052 0.7887

[ “Applications ]

Isopropy! alcohol is widely used in nitrocellulose lacquers and thinners, Other applications far
isopropy! alsohol include the preparation of adhesives, pharmaceuticals, medicinels,
cosmetics, toilstries, rubbing compounds and disinfectants. [sopropyl alcohol is also used as
s coupling sgent In cleaners and polishes, an extractant, a dehydrating agent, a de-icing fiuid,
g cooling medium In the frozen food industry, 2 wetting fluid in lithographic printing, and a3 &
chemital intermeadiate in the manufacture of other materials,

ISSUED : JANUARY, 1558
The Company reserves the right to change the information containad herein without notice.

10 Soonthornkosa Rozd, Xlangtoey, Bangkok 10110 or G.P.0. Hox 348 Bangkak 10501
Tal. 2480481 Telegram : Shalt Bangkok Telex : 87324 SHELL TH Fax: 8713402
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Shell Chemicals

The Shell Company of Thailand Limited
SALES SPECIFICATIONS

METHYL ETHYL KETONE (MEK)

[ Déagription ]

e B —

Methyl ethyl ketons, MEK , a low boiling , fast evaporating solverit is a colouriess, stable
liquid, partially miscible WIth watar, Methyl ethyl ketone displays exceptionslly good soivency
for most resinous materlals Including epoxy resins, nitro-celiuloge, sthy! cellulose,
celluiose-acsto-butyrate, slkyd, polysster, polyurethane, acrylic resing, viny! polymars ang .
copclymers: Alse readily diesolved are practically sif synthetic and natural reslns commaonly

employed in the formulation of printing inks, lacquers, and other types of ceatings. In addition,

its completa miscibility with most other solvents as well as alcohols and hydroocarhon diluanis
makes methy! sthyl ketane a highly desirable and versstile solvent in surface aoating

applications,
| ~Sales specilication |
Froperty Unit Test Method Vaiue
Appearance . visual Cigar & Bright
|Colour . Pt-Co scale ASTM D-1209 10 Max
Density @ 20 Deg c. kgt ASTM D 4052 .804-0.806
Distillation range Deg C ASTM D 1078
IBP o 78.5 Min
DP 81.0 Max
Water Content - % Wi, ASTM D 1364 0.2 Max
Purity . % Wt. ASTM D 2804 88 Min
Acigity as acstic acid % Wt ASTM D 1613 G.005 Max
Non-Volatile matter g/100 mi JASTM D 1353 0.005 Max
Alcohols as butanol % Wt ASTM D 2804 . 0.5 Max
| sz!cai I’ropomes . )
[ Froperty Uit Tost Mathod VElR
Flagh point, . Abel Deg G IP170 ~4
Refraclive Indax - ASTM D.1218 1.378

-

Applications .

Applications for methyl ethyl ketone intluds lubricating oil dewaxing, the preparation of
solvent-dispéredd adhetiVes and the maniufacture of insscticides, artificial leather, industrial
cleaning compounds, printing inks used on celiulose derivatives. woud treatrmnent, laminstes
and magnetic tapes. Methy! ethyl ketone forms the main compeonent in univareal lacqguer

thinner formutations for 8.4, spray appllcatnons Mathyl ethyl ketone also finds axtansiva use as an
extracting agent and as a versatile chemical intermediate.

ISSUED: JANUARY, 1598

The COmpany reserves the right to change the information ccntained herein without notice.

_10 Soonthornknsa Road, Kiongtoey, Bsngkok 10410 or G P.O. Box 346 Bangkok 10521

“ Tel, 2480491 Teleg{am Shel] Bangknk Telex 87324 SHELLTH Fax ¢ 6713402
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Toluen i #9004 solvent 18r ‘gums; Both fizilral and syntiietiv résins, gféases and other -
natural products. Tolueng is not s solvent foc'celiulosé esters, but solutions of the later in
most solvent will ususlly tolerate the.additlon of & greater proportion of toluene than of any

. other hydracarbon solvent. Toluene is very widely used in thinnars and paints, including
nitrocatluloss lacquers, varnishes and enamels, and also in the manufacturs of adheslves
and printing inks; Toluene is also used as a solvent in the chemleal and pharmaceutical
Industries, particularly for extraction and degreasing.

VAP e R G A g

Ceam s . . o
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issUED: JANDARY, 898 T T ' .

The Corﬁpany reserves the right to ch'ange thé informatlon contained herein without notice,

10 Bosnthornkosa Road, Kiengtoey, Bangkak 10110 ar &.P.0. Box 345 Bangkok 10501
Tol, 2450481 Talagram : Shell Bangkok Talax ¢ g7324 SHELL TH Fax: 6713402 -
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Shell Chemicals
The Shell Company of Thailand Limited
o ‘ . R O RS .
SALES SPECIFICATIONS
TOLUENE
[ Description 1
Toluene ie a clear, colourless, aromatic hydrocarbon liquid of characteriatic odour,
Teluene is aimost completely immiscibie with water, but Is complately miscibie with
castor, linsead and other oils, as well as most orgenle liquids.
[ Sales speciiication ]
Property Onit Test method Vaiue
Appearance - Visusal Clear & Biight
Colour Pt-Co scale ASTM D 1208 20 Max
Density @ 15 DegﬂC. kg/l - . ASTM D 4052 0.865-0.87%
Distillation range . DegC. " | ASTM D 1078 not more than
e . . ‘ . 1.9 incl. 110.6 Deg <.
Acid'wash colodg * "+ et - ASTM D 848 2 Max
Acidity e © ASTM D 847 il
Sulphur compounds { H8 , 80 ) . ASTM D 853 Free
2 2
Non-aromatics ] Y%m/m ASTM D 2380 1.5 Max
| — “{ypioal Froperties B
e[ Unk Tost Mothod Valie !
Composition Trnim ASTM D 2360
Non-aromatics ' : 0.07
Benzene . ‘ 0.003
Toluene : 04,89
C8 and Aromatic . ‘ 0.076
Flash point,Abel Deg C P 170 4
Mixed anilina point - - ASTM D 611 9
Kaurl-butanel value . .o ASTM D 1133 108
Relative svaporation rats (nBuAc=1) - ASTM D 3538 2
Capper Corrasion ‘ . ASTM D 849 Pass
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MC Industrial Chemlcal Co., Ltd.
Metro Building. 180-184 Rajar 4 o100,
Tel0-2225-000, 0-2622-9777 Fi. (662)224-9839 247700 Bangkolc 10100, Thailaod.

, TASCO CHEMICAL CORPORATION Magerial Safety Data Sheet
. JL 2594 MORRISON BAZASEC. 4 FRR-ATRD. metNG.. 102
TR v maovanmen xoc METHYLETHYL KBTONE -~
: ' ' " Jssued:Nov/91 Revisiom: B.9/96

PAGE : 18

MATERIAL NAME: Metiyl Ethy! K¢tone (MEK.)
OTHER DESIGNATIONS: 2BUTANONE
PERWAGE:IGO -
CASNo.: 78933 BINECS No.: 201-159-0

MOST IMPORTANT HAZARDS
. |HEALTH EFFECTS . Imtstmg 10 eyes end rﬁpxra:ory systerm.
PHYSICAL AND CHEMICAL HAZARDS Flafumabie liquid. -
 Thenmal decomposition giving foxic producls
tSPECIFIC HAZARDS/EC HIGHLY FLAMMABLE
&; ‘_ . _ MRITANT
) Highly flammable.
' Inxitating to eyes and respiratoty system.

GENERAL ADVICE Take off impwediately all oontammated clothing.

INHALATION v Move to fresh aix.
! . In case of problens * () : -

'Oxygen or artificial respixation if neéded L
' B Consult & doctor(*) '
{SKIN CONTACT . _ “Wash nnmediﬁciy abtmdanﬂv and thomughl\' with soap and
. : . “water.(¥)
EYE CONTACT - ‘Wash immediataly, abundanﬂy and thoroughlv with water.
o If imitation persists, consult an ophithaimologist.(*)
JINGESTION o ..o not induce vomiting(+) '
© UIEm Bus aumfm-mmﬂnnn e *

180184 o‘m‘mﬁn;nmu FUUTTINE TUNTNTITTA nﬁﬁnmlrmf DAY 10100 Tn3.0-2225.0200, O- 26229777 Trsna, (662) 224-98%3, 2247700
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MC Industrial Chemical Co., Ltd.

Metro Building, 180-184 Rajawongse Road, Chakrawad, Sampanthawongse, Bangkok 10100 Thailand.
're.Lo-zv.s-ozoo 0-2622-5777 l'wx. (662)224-9839, 224-77(1) ™

TASCO CHEMICAL CORPORATION Matmal Safety Dax.a Sheet
-’l— '25-5AMORKISON PLAZA SEC. 4 JEN-AI RD. : " sheet No.: 102
T s o roc METHYL ETHYL KETONE
Issued: Nov./91 Revision: B.9/96
' PAGE 278

Rsskofsevcrcptﬂmomryproblcmsmmseofmdmtal !
aspiration(") ;
hcaseofptoblems,consultadocwr ™

PHYSICAL STATE(?.O"C) Liquid .
. |COLOR « Colorless
+*  JODOR i Characteristic .
MELTING PONTIRANGB -86C 5 y iy
FLASH POINT Closed cup : 6°C (Standaxd - NF M 07011)
AUTOIGNTIONTEWERA‘IURE 516C (Standard : A.S.TM.D2155)
EXPLOSIVE LIMITS
JLower 1.8% mvolume
Higher 11.5% in volume. z
VAPOUR PRESSURE 20°C) : 101hPa(mbar)
¢ - (60°C) : 533 hPa(mbar) .
VAPQUR DENSITY. 07): 31§ikg/m3
DENSITY © (20°C) : 805 kg/m3
.. |SOLUBLLITY ' _
> Water @0C): 271 g(*)
g/ Solvents Soluble in most orgapic solvents
. |OTHER DATA Start of distillation =79.6C(*)

Cocfficient of volumetric expansion at 20°C 0.0013 per'C
Specific heat < 0.51 cal/g.'C
* Electrical conductivity *-0.5 mS/m

{CONDITIONS TO AVODD So not expose to temperatures above 30°C. .
i L Keep away form heat and sources of ignition ,
MATERIALS TO AVOID Stmngomdnzmgagmts :
‘ ' ) : Hydrogen perondc (formation of unstable peroxxdw)
HAZARDOUS DECOMPOSITION . Thermal decomposition giving toxic products :
PRODUCTS b3 ERAN g F

*
‘.US!I‘H li)ﬂ%’ auﬂammamuﬂa mna .
180-184 oIS NIaIAnn mnm-ma mnum'zrm mmm:unaﬂ rq-xmnq 10100 Tn o-zns-o:zoo 0-2622-9777. Inuns (662) 224-9839 '224-7700
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