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(Q)T-TM

anasaulaaasuAadusnsiad
Safety Data Sheet N Ref 13

Code 10060002

éGT

1

Date 8/8/2024

Crude Oil

Page 1/13

nnstvifansidenusadsWay UREHHAG
Identification of the substance or mixture and of the supplier

1.1.1. fassiaf / Common name :
1.1.2. gasnaafl / Chemical formula :
1.1.3. danonisdn / Commercial name :
1.1.4. xusviadiatad / CAS number :

1.1.5. dhwmiinTuiana / Molecular weight :

1.2.1. wasiaandsyainzing / UN Number:

1.2.2. inadnufiauaanudni 1 aasauniwgisl:
Annex I, EU directive 67/948/EC

1.2.3. wquaufidd / EC number

hifluiagauluisendutiiu

1.4.1. §fu&av3asfdad11ne / manufacturer or
Supplier
U3¥n A7 Tnavaa tafinaa 14 (Wuau)

1.4.3. wasInsdwyi / Telephone number

1.5. ianaaa Tnsdwvigaiiu
Emergency telephone number:

1.6. Aiayadu 9 / Other information
1.6.1. &1swafidumse / Hazardous substance

1.6.2. Afinvavingaunsne / Hazardous category

1.6.3. nagidaiinsaunsas
Max quantity storage

1.6.4. n1slafilsyiami / Uses
hifluiagaulu asndu

1.6.5.7iayadu / Other
Thifidaya

1.2. asuedaeigdu 9 / Other product identifier :

1.1. fandasaviviadueindasaiaussuy GHS / Product name or GHS product identifier

Crude Qil

Crude Qil, Murban Crude Qil, Petroleum Hydrocarbon
8002-05-9

- A5N/T0R

1267

1.3. danuzinlunslaasiatuasdaiinee 9 Tunisla’/ Recommendation for use and other prohibitions for use

1.4. snaanduananniardnanviuig / manufacturer or Supplier Details

1.4.2. Mlatj / Address

a7 8 auu 1a-ula IANAARIUATIUUIUMIWA GIUIUILAIWA
dnalfiavsveas Yoniasvaag 21150

66(0) 3897-1000

038-971190

A/ Yes
Afdnnavingdunsa 3

O"ilad / No

lana1saulaandaAtfusnsiadd
<‘> “ Safety Data Sheet 2 .
Crude Oil '

2 nsivaauiludunsie

Hazards identification

Code 10060002
Ref 13

Date 8/8/2024
Page 2/13

2.1. msiuundstianaisiieiniadsnauainssuy GHS uasdayalussdumdviassduninig
GHS classification of the substance/mixture and any national or regional information

2.1.1. wansiwunanuiluduasiaaussuu GHS / Hazard classification according to the GHS

aadna ' - Ussandasanuiluduase 1
anuiuRmdnuwdy nviha (nafinsndufuidilyl) - dssiandasanudluduasia 1
anuifluRsdaundu nensmiala (Wiafiaismala'lyl) - dssiandasanuiluduase 3
Asnauzse - Ussandasaufiuduasa 1 (W 1A uas 1B)
anufuiwsaatmsihnnadommanazay nnasuduiaadodior - ssandasanuifuduase 3
mwmfluwwaaim%ﬂmmuamaLawvmwaa NnnnssuduiEan - dssandasanuiluduase 2
anududuanaszazanaadownaaniui - Ussandasauiuduass 2
2.2. avdilsznavaainausyuy GHS nufiviannuiuanstianisseio

GHS label elements, including precautionary statements

2.2.1. #ax1siafl / Chemical name :

2.2.2. fandnsiuaiviacdiofindnsaainiuszuy GHS :
Product name or GHS product identifier

Crude Oil
Crude Oil

2.2.3. fydnwaluazgldaudnwal / Symbol and Hazard pictograms

LPO®

2.2.4. érdeyeynan / Signal words duase

2.2.5. amnuudavanuiiludunsia / Hazard statement

gavimainarlassva Ty lwgounn
IWReindrndufuaintal
Liluv‘mmqmmmﬂﬂﬂ

anaszALAag sanaiiumala wiaaravialidiedu (drowing) wiafiuve (dizziness)

uazlviszumosududgansiadl Tunsdvifnsigin Wimesududady Avinlvitdaanuamlaad )
udssadefidsatutin uasiinanssnussasen)

anaviduanesaaimy Wasududmiunaiuiu wasududash ( '(ﬁiuuaﬁ“muﬁwum AleFudune lunsdiinsu

anaralvitAauziso ( Wiszy mefududaansiag unsdifiansAgauin Widnefududady AvinliiAnauAadnad )




lang1saulaanduatndusnsiad
Safety Data Sheet Ref 13

anasaulaaasaAadusnsias Code 10060002

<‘> “ Safety Data Sheet Ref 13 (5
- Date 8/8/2024 ‘ “ . 8/8/2024
Crude Oil e Crude Oil ata B/8/
Page 3/13 Page 4/13

2 nsdvianuiludunsie (sa) 3 avalsznauuazaayaiAtndusdiunan

Hazards identification Composition / information on ingredients

Code 10060002

N
o

(£)T-TM

2.2.6. dnaumaiifluranisseie / Precautionary information
- fulviving ' dszanen uasiiufl sau

3.2. &13uauN / Mixture

- A 7 i 5\1L€laﬂuLLﬁ$ﬂ'ﬁ1ﬂ1ﬂ'ﬁ
_ :TLJ‘quWl‘S Cﬁﬂa.?gu .mﬂﬁﬂﬂivﬂ‘lwwjaﬁmu fdui Hagnalsznausaiad daviylyl vy CAS ysusaTilaiias % thwiin
l;ﬂ”;_?ﬂ?;”;:;/éﬁrﬂu ﬁﬂ B NO Composition Name General Name CAS Number Impurities and % Weight
- g ) . stabilizing additive
- T nsszunaand Magwa uay/ uia ASAILAN N9TAINTIN 1ABASTLIU N9 ANUsaugs Railasdy mssududadula
- ahizzaIAnNA IR MY LKAy NAARAUE UaY Aau A1sAY Au uialaden 1 Crude Oil 8002-05-9 100
- ald [ailavdu] [gofia] [ uazainsalilaviualeni/win] Auunzau
- n&Adn nsldasgdewnaan 2 Benzene 71-43-2 0.1-3
3 n-Butane 106-97-8 1-7
2.2.7. dagwnaniilugruasuinidiy / Supplemental information
Mifiaya 4 Cyclohexane 110-82-7 <1-4
5 Cyclopentane 287-92-3 <1-2
2.3. mufluduanedudbildiiunaannsituunaiuszuy GHS wiaflszuy GHS ‘linsauaguiiy Ethy!

Other hazards which do not result in classification or are not covered by the GHS 6 Benzene 100-41-4 <1-3
‘Lifliaya 7 n-Heptane 142-82-5 1-5
2.3.1. duanasaguniwate3ase / Potential Chronic Health Effects 8 n-Hexane 110-54-3 1-5

‘ .y ' Hexane (all " :
2.3.1.1. nsnatinlsauzi5e / Carcinogen effects 9 isomers) mixture 2-8
anaralitfinlsauuse AatviAin TsAuwise LidalivAinTsAuwso o Wszy 10 Hydrogen 7783-06-4 <0.1-3
Maybe-Carcinogen Carcinogen Non-Carcinogen N/A Sulfide
fdulsznay wasans M AalitAnTseuzide 11 Total Sulphur mixture 0-0.15
2.3.1.2. WasaszuuRugnssu / Mutagenic effects 12 Toluene 108-88-3 0-1
fNRADITULRUGATIN ifinaAasTULIUEATIN © hiszy 13 Xylene 1330-20-7 0-1
Mutagenic Non-Mutagenic N/A

Thifidaya

2.3.1.3. Aiayadu 9 / Other information
‘Lhifidaya

2.4. duanasadewinsau / Environmental Hazards
Hluduasne dadowinaay @15t asflunaliiiia Amnudssluanwinasanluzl 2adavaadtiigmu
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ana1sanulaandaAtAusnsiasd

<‘> “ Safety Data Sheet ‘ 2 :
Crude Oil b

4 WnsAsUsuneNLNa

First-aid measures

Code 10060002
Ref 13

Date 8/8/2024
Page 5/13

4.1. 38n15Usuwenuna / First-aid

4.1.1. nmsmala / Inhalation

-gaihellaglu ﬁﬁmmﬂu%gmﬁ’ fmgamalaliivin nszhawiala Su idounnd
-ffahamdali arsuainldaaedu drdatadelifivinainilasdu nsunala Aiaonwa

4.1.2. nMs&uRENI9RZIUY / Skin contact
-nan uaBudnidan Milwilay areAmis Magy uazii drdefian asszanaias A luduwuuwng

4.1.3 asduianivnven / Eyes contact
A0AVUT sathazaiauuratag i madauldanan sawaeen didefial assraadas Ildwulwne

4.1.4. n1sn&ufiu / Ingestion

v vilianies nsdrdnawsingilas ag vinlvide ansunatiy adhaguitsy vinlilaadaisy Suwuiwndiu
4.2.a1msw‘%awanizwuﬁd1ﬁm / Most important symptoms/effects

4.2.1. mstAanatdaunau / Acute Effects

szanatdaen dnduduall az vinhithaviasadulduazriaaiia

4.2.2. msuhnainisiia / Delayed effects

adudafmidoiunaiuiu ara vinliiAausiefiviele

4.3, AaarsRasannIeAsuwnAsasvinviud / Indication of immediate medical attention
TLhifidaya

4.4. miqLLa?m:nLawwﬁd‘nﬁmﬁmsmtﬁums / special treatment needed, if necessary.
‘Lhifidaya

4.5. du 9 / Other

- A wmdunsdl ﬂﬂmﬁulﬂimilquﬁa“lﬂmmnl.ﬁu“l,ﬂ Wauasnw Tasfszuuhawiala Mildaandiau 100% aleflulase ohe

TaafiunAnutninaty Ade nalulasd aunsedulaaawlalasiauda’lws diuiele ‘lmmﬂz{amtmuﬁu Aavtafialulese

vilouatlganng 30511 aundt avaansaliarsararstadanlulass 3% 1y 10 a&&ns daudu Mans 2.5 9a&&ns 69 5

afdns sauvi

ngsaulaaaduAaidugisiad

<‘> “ Safety Data Sheet '2 B
Crude Oil ¢
Page 6/13

5 UNASNISTNIACULNRY

Firefighting measures

Code 10060002
Ref 13

Date 8/8/2024

5.1. @1sefuiwaeviviautal / Unsuitable extinguishing media ‘Ll

5.2. aseuw&ITmIngay / Suitable extinguishing media AuAILuzinaad NFPA watafiuvie, T, vdamisuaulaaanlaie

5.3. anufuduanaawsiiaaduannaisad / Specific hazards arising from the chemical

- zaowma) Mistine uaglaszve 2a9sns Ay vhbilin nsan'luld wiasuda'la Auasliviu azdeaszaraladn uazgninsa vinliiia
msanda'lwle duesia ana'lw avfiundu Wiaaauund 22981589031 29.4 avALaaLdus

5.4. aunsalilasduRidwuastianissede dusulinnagiwde / Special protective equipment and precautions for fire-fighters.

“lmianilasiu nMsnalazda Mifideannalud uassurailasiu Miladada e Ailasiuaisiafl uazluls
“Lfihdavaatfuaaurussy Aanda’lu

5.5. msufiaudagnduiinwagyiwde / Precautions for fire fighters

& msug AAmrasdusnst a1 Aduainasassnnminnnilasdu nsmnalanfiagideaind iailasdudunsa AR 2ae
A19an Tu LAy AsAaandiau

5.6. Wayaduq / Other
ifidaya

6 esa1sinnisliainisunsuanacans
Accidental release measures

6.1. Aiamssriedruymma / Personal precautions
w&NLEEY ATFUER MfIvil wiawdar Adlauans

6.2. aUnsalilavAudunsia / Protective equipment

00000

6.3. TunaunsuUfiifeouantdu / emergency procedures

6.3.2. nseiiun$r'waviaa / Small Spill

-limihninilasAu nsunela uavyailavAussiasl
-idaunas 7 daliAa A1sanlmisu
Wotatavausienlvinatu uaziaiastia mmwm
-l AsszunaaIAABnA AisunHva

6.3.1. nseiiun$r'uawnn / Large Spill

RIRRCINEN 7 AalyitAn sanlwaisiu Weiasasausianluinaluy
Laziazasiia ild v ) ‘

-0 Tl Msszunaanmduina Allasunidiva
Fawawefaululdagmtiaay wazifiau doduasna M anatia ann
n1sgaf wiamiuinly 1dadasailnilag niodumeala

6.4. AaAIssETesudIIAFaN / Environmental precautions.
flavAu Msinagviassanatiumnaoin

6.5. 3ansuarianamsuAniiuuazvinauazain / Methods and materials for containment and cleaning up.
QATuRNT M5 Ma faansdy MhidalW uaziiuadnzuy Addhiladade
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<‘> “ Safety Data Sheet 5 0 Ref 13
A & Date 8/8/2024
Crude Oil X

Page 7/13

7 AsAUNe leaautine 129U uastAusnsn
Handling and storage

lang1saudaanduAtdusnsiad
Safety Data Sheet

6GT

Crude Oil d

Physical and chemical properties

Code 10060002
Ref 13

Date 8/8/2024
Page 8/13

7.1. samsseislunsuuaaiadaudin 180y wazasifiuiniativilaands / Precautions for safe handling

-authe uagdafutufiu 7 vf nsseineaiad Aduansanadasunguinaviasduly msifiu zasssdale
-atweneuYi Anudzaiataiiay nnflu n1sena @ azauasng Mikdaaan nde 69 Aruaual astmaanlviviug a3t

7.2. aamizmsifusamadialaande suietavhulumsfusamansdindulile / incompatibility
7.2.1. annzastAusnenasivilaansia / Safe storage condition

vy an anusau dszanal wladiv
FouAulu 7 A asszansaina ia

7.2.2. v lunsiiuinnansiaingutlaile / Incompatible chemicals condition
Laifidaya

GC6 Tank

7.4. daulansdauiuzasansiliiaingu / Incompatible chemicals condition
Lhifidaya

7.3. amuidaifu/aaunladou / Storage area

7.5. Hazard Class by UN
7.6. szianaasnsiaiiuaunguina / Classification

8 MsaUQNNSSURUNALarnsilaviu
Exposure controls/personal protection

8.1. i Aaviaanlusuduidlalusavlfiidorunsamdaindanioiniw
Occupational exposure limit values or biological limit values

Name TLV-TWA TLV-STEL TLV-C PEL IDLH Thai biological limit values
Benzene TWA 0.5 ppm STEL 2.5 STEL 2.5 1ppm
ppm ppm
SHydrogen 1 ppm 5 ppm -
Sulphide
Butane 1000 ppm -
(EX)

8.2. mimuauvm'imﬂiiuﬁmmmu / Appropriate engineering controls

-l MssmneaInmany 1 uarlanquaszu A1SHER ‘
-daszuuszunaainAi il BitRaona aaail3una anuindy aasdrstafiluussaaidlvsnniluiassiu

8.3. ansaiilavAusiudruyaaa / Personal protective equipment

00000

8.4. §uine&ruuana / Personal hygiene
-wifuguaguauTediuyana 1na a0fmi Mluilaussvaiag a%e sadl wai uay A5l ANuszaadam Mitlauans s

8.5. AnsilavAudu q / Other protection
Laifidaya

9.1. &ausmienanIw / Appearance :

9.2.n&u / Odour

9.3. edinddnuasnAuvisule / Odour threshold limit) :
9.4. eranuilunsaene / pH-value :

9.5. AANRANNRD wagaaLdanudy :
Melting point &Freezing point

9.6. AAfiaaBusuLAvIRINTRan
Initial boiling point/Boiling range

9.7. aanu'lW / Flash point :

2aURY AdLnaudan
ndulalasasuay

- ALY

7 AR

JenRauara - °C
uazaafianudy - °C
niEudan -°C
Aransidiaa 50 °C - 325 °C
-6 - 32 °C (Close cup)

9.8. dn 1At / Evaporation rate : - mg/sec
9.9. Anususalunsandalwlavasuasudy uavia nalatunmsaatv (Burning time) - sec
(flammability (solid, gas) uasvia annvildlunisiialn (Burning Rate) - mm/sec
9.10. mﬂmthﬁ“mqas{mLtazﬁjamaomw“lﬂw
wamNdngegauaragauadnisseiie : <1 % LEL uazu3a 10 %UEL
Upper/lower flammability or explosive limits
9.11. maweu'la / Vapour pressure : 1.68 kPa Mlaauunqfi 25°C
9.12. anuununwiu'la / Vapour density : wWguduainafiavindu - kPa
9.13. anuviuududuving / Relative density : -
9.14. anuaunsatunisazane'le / Solubility(ies) : azaeildiasann
9.15. ms{uﬂszﬁmﬁmsaxmumaams'tuvfu'uaa n-octanol : :
siatin / Partition coefficient : n-octanol/water
9.16. aauvinfAfiqnéinlw'lsiag / Auto-ignition temperature 310 °C
9.17. asuniniinsaanada / Decomposition temperature : -°C
9.18. myuutla / Viscosity : 15.19CSt@ 70 F
9.19. AAnusaunatafiannnisanlui/Heat of Combustion : -°C
9.20. wan1snagauszaznIvraINsan Il —em
The ignition distance test) :
9.21. wan1snadaunsanluiluiuide : -/
the enclosed space ignition test
wWiguduainafidvindy - cm
9.22. wan1snadauiny / the foam test : . 5
uayvda warlwludunu - sec
AAARS
Nuadna : wig
dmsusaililanelane | & usunelany
wnaRuiidlan (wetted zone) ainsanganisanvdzadinle |- - Ui
na1luaisanluid (Burning time) - - sec
wiadnasin1san’lud (Burning rate) - - mm/s
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10 anudfasuarnsiialfasan

Stability and reactivity

Code 10060002
Ref 13

Date 8/8/2024

10.1. nstAnilfAsen / Reactivity
‘Lhifidaya

10.2. anuafinsnviafl / Chemical Stability :

@© (&fiag / Stability O Migfissuaviandaaadiar / Instability and emit gas O Miiszy N/A

10.3. anuilulillatunisiinlAsendunse :
Possibility of Hazardous reaction

10.4. anneiinIsu&nidng / Conditions to avoid

nandavaaunfl Age uazunas Mun Adlulalle vouue 1av n1sasside fasiulil msszau waglain

ifivaya

10.5. Jaawiaindulile / Incompatible materials
dsaandleal at1ausg

10.6. mnuiiuduanauasdsiAnainasaaae

Hazardous decomposition products
10.7. anuamnsanlunisdansau / Corrosively

11

Afuaunauan’lae, mfuaulaaan’las NAGNR AadlalaLau
wiadiainas Aaudoan A1stenlud
ifidaya

Toxicological information
11.1. mosududa asmala nsnluiu ANSFUTINAINIY
Route of Exposure Inhalation Ingestion Skin contact
11.2. 2711515 AgATANNENRUSALAME A MENIIAEATW ILATT LRENIORMINEN
Symptoms related to the physical, chemical and toxicological characteristics

ASFURENI9AIIAN
Eye contact

11.2.1. axmsiintasfuasdnwarnnanianin / Symptom related with physical characteristic

svAaLdag daadeny Asududa

11.2.2. axmsiifistasfuaadnraizniagi / Symptom rerated with chemical characteristic

AsAuastinlal udandau g vinliAaduasaiias Maddnansianll vinlvidaadnisy nasiafl uavilangavinane
11.2.3. axmsiisitasneiminen / Symptom related with toxicology

sznau dassuudy 4o vinlvitAauzise

11.wanssnudsundunasiviadunavas (delayed and immediate effects) sauvianai3ase (chronic effects) a1nanssuduRa
(Contact delayed, immediate and chronic effects)

ddudadunaiuu wiatawq ag Vit liAaugFeAIUTY

11.4. AranuiluAndsadludaiaa / Numerical measures of toxicity

11.4.1. ns5uilsgnnu / Acute oral toxicity LD50 > 5 g/kg (Rat)
11.4.2. asduii® / Acute dermal toxicity LD50 > 2 g/kg (Rabbit)
11.4.3. nsgaau / Acute toxic of the vapour LC 50 > 5 g/l

éGT

lang1saulaanduatndusnsiad
Safety Data Sheet

Code 10060002
Ref 13

Crude Oil 4

Date 8/8/2024

Page 10/13

Ecological information

/9N

14.1
14.2

14.

w

14.4
14.5

14.8
14.9
it

14.6.

14.7.

Toxicity to fish

12.1.2 wamsnagauanuiluimdauwauea :

Crustaceans / Toxicity to crustaceans

12.1.3 wamsnagauanuiluimdauwauea :

Algae / Toxicity to algae

anseny sadefifinluihlustavan

12.3. dnaaiwlunisasaumethinin :

bio-accumulative potential

12.4. m3a&ausaludiu / mobility in soil :

13

13.1. 'Liaumﬁsnﬁumnmaalﬁu :

Waste information

13.2. Aayamisaudng ndaudnattoilaand

Remain materials

13.3. 58msindanauniavigneaq :

Waste disposal

13.4. mafdaussasaidlasunisluiiay

Package contaminated disposal

. unaey UN / UN Number :

. Havignsiaglunnsuudeaiu UN :
UN Proper Shipping Name
L dssavanuuduasadiuiunisuuss
Transport Class/Division
. ARNNI5U537 (6n3) : Package group (if any)
. AMSAANRNNIENIINLLR
Marine pollution
AanIssyioRtAr R uTurlyd
Special precautionary for user
AsAudvILAAULAUIA TrEY
Transport in bulk
. usnﬁmwﬂﬁami‘uuda / Classification code
. siayaduq / Other

12.1. anudluRmsaszuuing (lwiuavuuun 619 / Eco toxicity (aquatic and terrestrial, where available)
12.1.1 wansnadgavanuiluimdaunausailal

“hifidaya
“hifidaya

ifidaya

12.2. msanvanunutaraNuaunsatunstaadane / Degradability and persistence

Thifidaya

“ifidaya

12.5. wansznulumatdamadug / Other adverse effects :
ssflifivayaifinona ‘ }
15l azflunalviie anudasluaniwiasanlugyl savaraaviiniiu

2AiaRasanlunisAnaa

Disposal considerations

lu anusufiauay vavefly A azdadulanansiily vanda Aduaa
A15TdaTs Aswlagy MsHEN wasiIuAsTLIU A5 1ae
MsUsnmAuM eI A5uidanin 2agde

‘hifidaya

Aasarliuinisidauandadefilulssnanaitin i
'Lvmnaaauﬂaﬁoﬁumuﬁouma“awuaﬁguaw’an‘mummawfaaﬁu
a1Razfidvanandoiuduans viundumnlaini

Wl frifeuigAirdardunau

AayadIusuNIsUULS
Transport information
1267 Pictogram
PETROLEUM CRUDE OIL
3

II

O © il O “liszy
"Ll

“hifidaya
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Ref 13

Date 8/8/2024

lanasanulaaasuiiadugnsiad
( Safety Data Sheet

‘ “ 2 § O

- y

Crude Oil v

aiayatAtnfungaiaiodu
Regulatory information

Page 11/13

15

15.1. agsedaumosiuaulaands gunn uardowinaa/ Safety, health and environmental regulations

16 aifayadug
Other information
16.1. Yufidapiauanaisdayannuilaandaaiilsulgudlaaan / Date of latest issue 8/8/2024
16.2. Meazidnauasiaflafinisidsuwladanaisauilaansaatiudiu / Description of point of Safety Data Sheet changing

win Composition Lfiag a1nsi A5 Review Lanans New Crude MERO uas Mesla/Sarir

16.3. A1asunsuasdnmstauasiatailalutansnsanulaands / Abbreviation explanation

HMIS Hazard

NFPA Hazard Code

Jusnawanvign Tl

Rating System

0 = “Liduasa (No hazard)

) dana 1 = duasednan (Slight hazard)
:::1‘“"“ . 0 FINATRA 2 = duasnzunany (Moderate hazard)
v UG 3 = duasenn (Serious hazard)

y

4 = duasneaatinoguusy (Severe hazard)

Fusbeis N s

16.4. dayalWdlanaisninudaansia / Information Safety Data Sheet files

IWlTayanan : Crude Qil 1.pdf 38.ADI- MSDS SARIR CO.pdf MERO SDS (Crude).pdf
I Wldayadavae : Crude Oil.pdf

16.5. aguinalullssimaiAniaag / Local Legislation Related

16.6. ﬁuwaa’u’aua / Reference

16.7. Hayaduq / Other details
Thifidaya

Crude Oil

UN Number: 1267 CAS Number : 8002-05-9

NFPA Rating

U : -6 - 32°C jafinlnleias : 310°C

TWA 0.5 Classification :
pom. 1

Hazard Statement

- 2a9na) way'laszive ) IWgennn

- anufluRmdsunwdu dathn uag newala

- uAw dadefidinluth uadlinansznustazan

TWA-TLV :

OO0 Q

WMsdnvinanansaiantiiu

; fuasitsiagunIn

- WRudtie ernfuAulanly

- 3¥AELADY FAAANAT AEIITULSY

- fluRe ageauainl

- a1asEAaLdas da natduriala wda a1a vinlvdrediu
(drowing) w3afiudge (dizziness)

- ana AalitAnuwse (viszy mvsududaansag tunsd
A5 AMsAgaE g yesududady A vinluiAa
ANuAnlnat)

ainsaiilavdudiuyaaa
savsuldyailavAuansadl davsnldwinnin
siavauldgofiafisfalutuaiiu A
sdavduldsasinilasiuansiadl davauvuinisie

\

Asdsuneuna

fi} 157l lunISELIWE
&)

-ehagiheliladglu Afainauand dnaanialalvivin
s evala 3u igawwne

-nan warudnidasn Adwilau srefvils daay uagin
adofla msszanadas Ao lisunuiwng

-8 MVTUTA Aaiidnaiauuaiag uii asidal&annn
AMUTANIAT

- vinladas nsddnarnmsiinglaas a vinlviAa
AsINaLTY agvguLsy vinlidaadniau Suwulwngiud

AuAILULN a9 NFPA watafinu, Twu,
wiamfuaulaaanlais

ASAULNRATNITIALAL nsinnisnsaiundilua

-

&9,
-audn uavdaifuluiu 7 A A1358UEBAINA
17161u.awaamﬂaaaﬁunaumuwaaﬁulu A5LAY 2a95ELale -
adweneuvi anuavaiadoias nadu ansan
Azl A5 Mivdaaan ndo &9 AvuaLa)
Alstmaanlvivue taynlvain ‘
uazgunaulaldombadliulelnl aruzussadu q
A ludau Mifidswedan Milaaadaaunguung 2avsy
Wulive ann anusau dsvanelW wadlW daudulu 7 At
15558 NA TG

—m:ammaa 7 AalviAn sgA‘lnlisu
vmmsaauumm"luumu‘lu uaviadavfia MW -3alud
AssTnganALiDn Mifiansuniua - )
angndauliliaguiaan uasidau dvduase @ aratie
an Asseiiia Mldan -lduinninilasdu
manalarfiefideaine

ilaviu mi"lwasjmas“umu'umaam

Radiuas A va maansdu Whideln uazAuasaauy
Ashilafiada

niiﬁ,d‘aamﬁuﬁagaw‘imﬁuﬁmaia / For more information please contact : whanuatmamdauazdasan ng. 1191
59%& / Code No. 10060002

Asiau / Warning :

ud'laa$e / Number of Revision : 13




(8)T-TM

Crude Oil

UN No : 1267 CAS No :8002-05-9

O &

Jeuaynal : duasia

Aaanundavautiuduas e :

- 2a9t1a) uaylassiiahlvgounn

- e fluimdsundu siahn uas monala

- Hlune dafefidinluln uavinansznussazan)

AsUguwenuna / First Aid :

-hafihelilaglu AflarAdudang dugavalalvivin
Aszhemela Fu uindouwng

-0a6 uaviudniian Mluillau d19fwils draay
uaz 1defian nssranaiay M lisuwunwng
-AMAUT sinawaIauIUBAIaq Wi
Asilatldann agea1vnn

-viu vinlades asddnainwsiingdaa ag
vinlvitAa AsuaLiy ad1vquuss inlilaadniay
[Sunwuuwnediun

2AaAI55IY ¢

- AU Tiieann v dsznelWuasiufivisau

- LunesnisilavdunisiAnisey I adine

- Damnusussaliviu

- Lﬁumﬂuwiiq/ﬁm{ia‘luﬁﬁmsmuwua'nmﬁﬁ

- TAsszunaaIAATLREINA LaL/via )
N13AILANNIVIAINTINTAEATTINUMIYAINTaugILRaTlasAuAIssudulRAY
la

- a"w'tﬁasmmuummmuau‘umﬁmﬁa'-nnLnﬁauﬁmuaxﬂaumsﬁu o3
wialdn ‘

- auld [yeilavAu] [gofia] [uazadnsalilasAunivan/win] Auansau
- udnidavnslasgdoniasau

wasmsanidu (Emergency number):

038-971190

ansaiilavAusruuaaa
sgariduaKNan /In[nling

@
&
UEEN : usHn A7 Tnauaa wilnaa A1da (M)
Company
#ag : W@l 8 auu la-wla GANaA@IMATININUATWA

Address AURNILAINA dnatfiasseaad Sandaseaads 21150

WasInsdw : _
Telephone number 66(0) 3897-1000
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Safety Data Sheet

Code 10060014
Ref 10

Date 16/11/2021

Page 1/13
NSLNHASLAEIUARANSNAN UazKHAR
Identification of the substance or mixture and of the supplier

1.1. fandasarividadioindndaainiuszun GHS / Product name or GHS product identifier

1.1.1. dagnsiafl / Common name : Full Range condensate

1.1.2. gasmewafi / Chemical formula :
1.1.3. favnenisdn / Commercial name :
1.1.4. wauswadiatas / CAS number :
1.1.5. ﬁmﬁn‘iman_a / Molecular weight :

1.2. msuvEnigdu q / Other product identifier :
1.2.1. wwaswandseanané / UN Number:

1.2.2. Wwadufiauaianuind 1 zasananwgTsil:
Annex I, EU directive 67/948/EC

1.2.3. wudufidd / EC number wanaugulsznay

1.3. davuninlunisldasiafinazdaniiuee 9 Tun1slad’ / Recommendation for use and other prohibitions for use
lussdosuly nsudnasayisng

1.4. snaandunuinuiagininuuig / manufacturer or Supplier Details

1.4.1. Wud8aniadndnne / manufacturer or
Supplier

V3N A7 Tnavaa tafida A1da (i)

1.4.2. flagj / Address

il 8 auu la-uila fANAAFIWATTUNIUAINA GILANILATNA
dnaifiavsyaas Ianinsveag 21150

1.4.3. wasnsdwii / Telephone number 66(0) 3897-1000 ext. 1190,1191

1.5, e Insdwvianiu

Emergency telephone number: 038-971191
1.6. ﬂ”a:gafiu 9 / Other information
1.6.1. astafiduasa / Hazardous substance 4/ Yes 12 / No
laiszy

1.6.2. Afinuavingdunsie / Hazardous category

1.6.3. ﬂ?mmqoamﬁniaumae
Max quantity storage

1.6.4. aslafise1ami / Uses

Wiflumsdosuly nswdnasayismang

1.6.5.1|“a14a5u/ Other
Lifiaya

o o o -
anasaNlaaafmAaIAuAIsIAL
Safety Data Sheet

Code 10060014
Ref 10
@ “ Date 16/11/2021
Page 2/13
Astviianailuduasia

Hazards identification

2.1. msnuunlssanasdmviassnauaNsyuy GHS wardayalusduanaviaseauginie
GHS classification of the substance/mixture and any national or regional information

2.1.1. wanmsawunanuiluduaseaiuszuy GHS / Hazard classification according to the GHS

229111 - Ussandaaanuiuduasia 2
anuiluAsdaunadu niviha (mnﬁmsnﬁuﬁutﬁﬂﬂ) - Usziandaaanuiludunsa 4
msiansauLaznsszaadassafivi - dssiandasanuiuduasa 2 szanaidag
asnalilAnnsnaaiuguavaadduiusg - dssiandasanuniuduase 1 (m 1A uae 1B)
Asnauusy - dssinndasauiuduesie 1 (vm 1A uae 1B)
anuiluiseaszuuduiug - dssiandas anududuasia 2 .
anuiluiinsaaimsimingaiioianizanzag nmsududaniodio - dssandasamuniluduase 1
anuiudnsaaimsihninga@wizaizas MU - dssandasanududuane 1
anufluduaneannnisadn - dssandasanududuess 1
muiuduanasadownaaniui - Ussuantasauiuduans 2
2.2. avAilsznauaainauszuu GHS sudvtiannuiiudastianissyio

GHS label elements, including precautionary statements

2.2.1. #agsiaf / Chemical name :

2.2.2. fandasauviviadmisindnsaiausyuy GHS :
Product name or GHS product identifier

Full Range condensate

2.2.3. Reudnmaiuaggldydnwal / Symbol and Hazard pictograms

2.2.4. adeyeynen / Signal words duase

2.2.5. dmanuuaavanutiiuduasa / Hazard statement

2avmadnaslassvialylwge

Wuduesaainduiuinly

seaeLAavaafInliaunn ‘ o ;
anainaufalnd aaugnssu ( sty mesududaaisiad unsdlndnnsigauin lufiviesududadu Mvinbitiaanudalnédl )
ananalviAauuse ( visvy mesududaasiad unsalvifinsigaiin ifimosududady AvinliAnanudaunas )

fiiasoduin anafinduanosanmaasyiug wiamsnluasss (nsmvwmu davlidayaduaneatoanisanzag
uazlviszumesududaansiad lunsdlifinsigain Lifmesududady AvinliAnanuaailnai)

vihduanasaaiug ( vszy adtsvionun Wlssuduasa unsdiinsy uazlvisyy mesududaaaad lunsdifinnsiigaiin
Lifivosududady AvinlwiAnaudaunat )

vinduanasdaaimy Wasududaiunaiun wiasududad (’Lm.,ua‘fmuﬁwnm Alasuduana lunsdiinsu
uaglvissyumosududaansiad unsdliAfnsigauin Widmoesududadu Minlvildaanudalndd )

anadluduasafoansle’ lanfufuuazriuainlinedasau

dhudnsadefdiatuin
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Safety Data Sheet

Code 10060014
Ref 10

Date 16/11/2021

Page 3/13
| Astviaailuduasia (sia)
Hazards identification

2.2.6. asumaiiludanisseio / Precautionary information

- Wulviving an anwsau [lsznan] [ wasuladlv] [- uFUUUT]
- YatAulumauzussy ﬁﬂm;niu
- Lﬁumﬂuzusﬁ/ﬁuﬂa'lu i nsanemaindd

- mmmﬁq 7 715 nslef viadaiAuansaunssiofl nsszineannd Miaowa
- wnsdinn$rna Wsamdeana
- lunsdliAnaliiing wia a138n 1A AUzl 9 Msuwnedviui (uaavaain winudulalle)

2.2.7. dasumariiflughuiaduiiaugy / Supplemental information

Lifidaya

2.3, anuiluduaneduililmiunaannnisiwunaiuszun GHS wiaiszuu GHS Linsauaauéis
Other hazards which do not result in classification or are not covered by the GHS

ifidaya
2.3.1. :Tum'mﬁiaaﬂn'\wazi'm%“a%o / Potential Chronic Health Effects

2.3.1.1. msnaiinTsauzi5e / Carcinogen effects

“LinalWiAinlsauzise
Non-Carcinogen

ananaliitinlsauzise AalvitAnTsAusise
Maybe-Carcinogen Carcinogen

wudiu Ailludunanadiiiuans nauzise (NTP, IARC ,0SHA)

laiszy
9 N/A

2.3.1.2. wasaszuuWugnssu / Mutagenic effects

Lifinasasyuuiugnssy
Non-Mutagenic

finasiaszuuWugnssy

laiszy
Mutagenic ®©

N/A

2.3.1.3. Aiayadu q / Other information

lifidaya

2.4. Supsasadowiaaan / Environmental Hazards
‘Lifidaya

o o, =
ad1saulaaaduiAafusisiad

Code 10060014
Ref 10

Date 16/11/2021

Safety Data Sheet

Page 4/13

£ AURIUNEAN

avAilsznauuazaa
Composition / information on ingredients

3.2. &suau / Mixture

sdui Hashuilsznavansiadl
NO Composition Name

10

darihly

General Name

Octane
Heptane
Nonane
Dodecane
Hexane
Propane
Decane
Isobutane
N-Butane

Isopentane

dofatuuazmsvinans

dawas wineay UN wineay CAS  vianawa EC Ugouaalvitadios % tiniin
Synonym  UN Number ~ CAS Number  EC Number Impurities and % Weight
stabilizing additive
1262 111-65-9 8-10
1206 142-82-5 12-15
1920 111-84-2 3-5
1-2
1208 110-54-3 11-15
1972 74-98-6 0.5-1
2247 2-4
1969 3-5
1011 106-97-8 3-5
1265 7-10
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Page 5/13
TS SUNEILNR
First-aid measures

4.1. 98n1sdguwenuna / First-aid

4.1.1. msuala / Inhalation

infszauAell Aannausand agamelalihevin msiailan Farhasas'le¥u nsfnausuia mshunda athognis
adsvaudaAu wianala arasian 'l viuldis msenadasuuuihihn teease dvinaladiunn hildiesaslvaandiauha
Wndounwned Taaeiu

4.1.2. mMsfudENI9AIuUily / Skin contact

naadar uazsaaih Miilauansaaniiuit sousna Adudasns sreiazaialiinaunnlssana 20 i wiaaunssionuaasiaf
Snuvnmalvaugu uaswuuwne

4.1.3  asdudanivavan / Eyes contact

81961 G\“’mﬁ'msgm ﬁ"maw"m athian 20 w7 iaaunueal n1sseAatdas Taadvlfanauu uazarelnite
nsanan ldun i warulvivignen ddeseaaifavayIvluwuuwne

4.1.4. msn&ufiu / Ingestion

v vinlwandeu drfihavuaadvinuliidesnen meiha drgihasdadmalvitinuilhn smihazaialvivuandusns uay ingouwne
Tauau

4.2. 2 n1svizananssnuilandsy / Most important symptoms/effects

4.2.1. msiianaltdaundu / Acute Effects

vintvidudsee fulsudne sauwds thadsee wivniian msuasiudalnd drdudsnaunn vinlinduldandou thaviae dwasiwnii
o o . = < v
Tuse Aguusy vinliuuead a5y uay araany'le

4.2.2. msuienainsiia / Delayed effects

szunlafie @ na N5y zavlunszgn Aflvain AAnAy nsasodiaifaauay Wiadanun iniadan vinlviAalaiinane insaidan
wazfiatdanuiennindad ussadiaidanu ‘

szunilszan : thadsueisass daunds dudswy gands nislafu msuasviuldsunladds nsnseda

il : fuiedniay vinliAaunanadiawnalulud

A5 AaNese @ vinbitAeuzsadinidanum

Wugnssu: Aalitia nisnarawugle’

anuiiluiw dadidauluasss @ wudusnunsarusnllgdaauluassn aasdninaaasled msdnmluaudslifidaya

61165 Butane, Isobutane, Propane , Ethane, Carbon Dioxide, Methane Tu AuL2NAUFITENIN ANTHVIATIATING sia ATLITYLALTH
gavmsnlunsss

61'l63u Hexane Tussagiiaiuiug ag vinlitAadssanndiudaradniau

4.3. 22mITNATUNINASUNNETGRIVINTUT / Indication of immediate medical attention

4.4, nsquasnawziadgyialiseiiunis / special treatment needed, if necessary.
ifidaya
4.5, 8u 9 / Other

ssuudusdiulng aiiena ua azgnduaan neilaane funediuaan eaumalaaaninediu azfuasauad Mlasiuiiasn

o o p
tansasaNlaaafuAaIAugIsIAd
Safety Data Sheet

Code 10060014
Ref 10

Date 16/11/2021

Page 6/13
IATANTHIAYINAY
Firefighting measures

5.1. asduiw&evivinulal / Unsuitable extinguishing media g

5.2. ssduiwdviuanza / Suitable extinguishing media maau asuauleaanlad woafuve ldidamsuaaidu

5.3. amnuiluduasnaaweiiiiaduainansiasl / Specific hazards arising from the chemical
Lifidaya

5.4. aUnsalilasAuRiiAmuazdanissede dmsuiinuagyiwde / Special protective equipment and precautions for fire-fighters.

ailnsaiilasdu ve mevelauuy SCBA Mifluuuuidiumin uaziilu Pressure w3a Positive Mode auwiuendissn viasauan
wsanihnnduasiadl

5.5. mMsiiausadmiuiinwagyuw&e / Precautions for fire fighters
vhusulsmuaInis dutih guuyns usna Mgy adsasiia AauFudssmiuainis duth Juun uazmdsldnaunnais

5.6. ayaduq / Other
Lifidaya

wmasnsianisidainisundaluiazasans

Accidental release measures

6.1. Aiamisseivdruumaa / Personal precautions
agwiflaaun Tvyaaa ALildaiasaan nusoa amaglu Adr Wumnalaanlasavaiei'll

6.2. ansaiilavAudunsa / Protective equipment

6.3. funaunsififoruanidu / emergency procedures

6.3.1. nsdinn$alviaunn / Large Spill 6.3.2. nsdinnfrluavas / Small Spill

funanu3ina A8 Msflna wia mavn Taatudi atviay 25 - 50
a3 Tagsay MsUfile nslvadmiiaan Tiueea MlilAedasaan
RnusHa agiadly Mien wee Ns¥lua drhidnoduanmnnianly
MAauvas M Aaliia a1sanl

Qatuans Min$r'lva s fu ne wia asgadudu
Ahica W uaztAvldanzuy Al dafiada (a1 lddida ea'ly

6.4. 2iamssETesudsinaan / Environmental precautions.
ilagiu nslnaasgunaciit viaszunein

6.5. 38nsuarigaausuAniAuuazvinanuazaia / Methods and materials for containment and cleaning up.

QaduaT AN ua saa fu naa wia asgaduiu Abida W uasduldaauy vidhiadade iaulldide salyl ihdadudas
wiaaalasuie wia vinli'lalinsganad aibiiniazusiauia
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Full Range condensate -

Page
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7 Asauane tnaauta ey uasAusnin
Handling and storage

$GT

9 AMFANTANIIAUAINLA

o o o
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Safety Data Sheet

Full Range condensate

Code 10060014
Ref 10

Date 16/11/2021
Page 8/13

LA

Physical and chemical properties

7.1. siamsszTelunsuusiaadausna 1w uaznisifusnmiatinalaands / Precautions for safe handling

aaama’ v davilanainduas viafaanudau usenine msanamans Wilad Flow Rate snq wiaan msialwihade uagvin
Asanemanslunig Aflaangien alnsainn agali daaedu uay Msaranas asvindussunila

7.2. aamznsduinmnadielaandes suieravinulunisiAuinsnansiaindulails / incompatibility
7.2.1. annzasiivsnenadivilaanie / Safe storage condition

ﬁaa'\nﬁmnmuwsimﬁyms’tu 7 Ad MsaamaINIAl il lige ¥ NAUREY AINSEU LaTLUAY 7 vinlvitAadsznne'vl LN
nastadl 1 asuaniaes (5.5) msaaihaviuguyns vina Aiduans adnsal MAUETs asvin deiaquuiv uasdusaie fesasiia
A53370 1557 1Ka wavdns wavsruuLdiau wWiafd n1shH'lua

7.2.2. siaviulunsiAuinmnansiiaindulaile / Incompatible chemicals condition
Lifidaya
GC6

7.4, JaulunsiaiAvzasansiliiaindu / Incompatible chemicals condition
Lifidaya

7.3. anuiidaiiu/aauilaou / Storage area

7.5. Hazard Class by UN

7.6. dszianuasmsiatAuaunguune / Classification

8 ANsAILANNTISSUANNARazn1silaviu
Exposure controls/personal protection

8.1. AdiadAaviaanludududaldluaazdfidouniamdainAanietiaw
Occupational exposure limit values or biological limit values

Name TLV-TWA TLV-STEL TLV-C PEL IDLH Thai biological limit values
Nonane 200 ppm - - - -
Octane 300 ppm 500 ppm
Heptane 400 ppm 500 ppm 500 ppm

8.2. mimuﬂum\ﬁmnﬁuﬁmmmu / Appropriate engineering controls
Tl nsszuneannd M8 a1adl mssrnaaimAmane 7 tial anueiniuluussenmaaglussdy davualy

8.3. aunsalilavAusiudiunuana / Personal protective equipment

0080

8.4. guinendruumna / Personal hygiene
vuulsevnuaInis dutih Juuvd usna vty adsaeiia Aausuiszniuaims Auin guuns uazndadnaunnase

8.5. nsilagAudu q / Other protection
lifidiaya

9.1.

&ONULNIINEAW / Appearance :

9.2.n&u / Odour

9.3.
9.4.
9.5.

9.6.

9.7.
9.8.

9.9.

9.10.

9.11.
9.12.

9.13

9.14.
9.15.

9.16.
9.17.
9.18.

9.19.
9.20.

9.21.

9.22

wIURY Jnda wmdienau

A&utTy
Adiaandnuadnduitsule / Odour threshold limit) : - AdLEx
aanuilunsaeng / pH-value : 7 &9
naauUal wagaabanud : wduaaNaza - °C
Melting point &Freezing point uaraaifianude - °C
nLfanBuduLayhoadnsifan © nBULEaR 38°C
Initial boiling point/Boiling range shguadnsidan - °C — - °C
e u'lW / Flash point : -43 °C (Close cup)
dn51n1sszine / Evaporation rate : <1 mg/sec
anuausatunsandalilsuasuasude uazdra nalatunisaal (Burning time) - sec
(flammability (solid, gas) uazwia damvilaluniséalvl (Burning Rate) - mm/sec
r-hﬂm=hmesgoa_muazshamwaannu”h”lw
wiamAagIgaLarsgauadIn1sseLia - % LEL uaguia - %UEL
Upper/lower flammability or explosive limits
anudula / Vapour pressure : 75-87 kPa flasungit -°C
Aanuvuwiula / Vapour density : wWiguduainafianvindu 3-4 kPa
. auuuILUug§uAvs / Relative density : 0.75 g/cm3
anususalunisazane'ls / Solubility(ies) : laiaganenin
Adulszdninisazainuasansluduuas n-octanol : R
sl / Partition coefficient : n-octanol/water
aangifiiandalwlsia / Auto-ignition temperature -°C
aauadfinisaanady / Decomposition temperature : -°C
ANunile / Viscosity : -
ArANuTauMILAfiannnisanluai/Heat of Combustion : -°C
HaNINaFaUTEaENIvAaINITAn tual —em
The ignition distance test) :
wansnadgaunisan iludunie : - s/m?
the enclosed space ignition test
wWisuduainafianvindu - cm
. uansnasaulnu / the foam test : " .
wagnda wladlw'lwiunu - sec
" AAA&IS .
uazdnn : nie
dmsusnsilailanolave | dmsunelan
vnaiiuriflan (wetted zone) munsanaamsanivsizadivls |- - Ui
narlunsan’luid (Burning time) - - sec
wiadamasnrsan‘lui (Burning rate) - - mm/s
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o

Full Range condensate -
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10 ANuLdAusuarastiAnlfisen
Stability and reactivity

10.1. msiiadlgAzen / Reactivity
dluansiados M anudu uazaamgfitng

10.2. anudiiasniaiadi / Chemical Stability :

@© \&fins / Stability O Liwwdosuaviandaandial / Instability and emit gas O "laisyy N/A

10.3. anuilulilatunsiAndfAsenduase :
Possibility of Hazardous reaction

10.4. @aneiimsnanidns / Conditions to avoid
wiavlszne'lu wiae an'la anavia nsseia’le

“Lifidaya

10.5. YaiaviiiAulaile / Incompatible materials
Strong Oxidizing Agents , Chlorine, Bromine with Iron, Oxide was Sulfur , Mercury

10.6. mnuiiluduasisaasansitinainnisaanad : iawnlwl azlvifaiansuaunauuan'las uay arsuaulaaanlae
Hazardous decomposition products aan'lad vavdaas uarlulasiau

10.7. anusunsalunnsdansau / Corrosively fluanslidansau

11
Toxicological information
11.1. mosudula nMsmala Asndufu ATFUAENIIRINTY
Route of Exposure Inhalation Ingestion Skin contact
11.2. avnsUnngifanuduiusiuaadnraiznonan I Moad uagmoiising
Symptoms related to the physical, chemical and toxicological characteristics

ATFUARNINAION
Eye contact

11.2.1. axmsviiAeasdunadnraenionnaniw / Symptom related with physical characteristic

fawil : Aaan Msszanaidas AMmddniaunas Aol luauwas uviv anaziia 1iiag n'lasfu Midmd gnazansaanill
a1: 213 vinhitAnal Mstdasan ey i wag Wen'lva

11.2.2. avnnsiiAmaasfuaadneaiznnias / Symptom rerated with chemical characteristic

szanatdassyuy yotdumala la idasuny wivnihan malasiunn msnatladumal arafifanaanlugeanian amnuiin
(Pulmonary Edema) gjihaane'ls anaangmalaauvial wia mslualisuauman

11.2.3. annsviiAEntasmefininen / Symptom related with toxicology
Wandnaszuulszamaunats vinli3oudses 1hadses anudadusu dude

11.mansznudsunduuasiiindunavde (delayed and immediate effects) sauvionai3asa (chronic effects) annns¥udua
(Contact delayed, immediate and chronic effects)

vinlilAnuziadiadanun
11.4. aanuiludinidvadlugdian / Numerical measures of toxicity

11.4.1. ms¥uilsgniu / Acute oral toxicity
11.4.2. asdueia / Acute dermal toxicity ‘Lifidaya

11.4.3. msgeaeau / Acute toxic of the vapour

o o o =
ranasanulaaafsuAarAusnsiai
(é “ Safety Data Sheet

0
Full Range condensate -
2AayacIuilnAINgN

12 Ecological information
12.1. anudluiinsaszuuing (lwmihuazuuun 61d) / Eco toxicity (aquatic and terrestrial, where available)

Code 10060014
Ref 10

Date 16/11/2021

Page 10/13

12.1.1 wamsveadauanuifluisndsundusalan : e
Toxicity to fish
12.1.2 wamsnedavanuiiluimdsuwdusa : e
Crustaceans / Toxicity to crustaceans
12.1.3 wamsvagauanuiluimdaundusa Waidiar
Algae / Toxicity to algae
12.2. msanavemuiukarausnisalunstaasane / Degradability and persistence

Lifidaya
12.3. dnanwlunsasdunieiiniw It
N . ] ifidaya
bio-accumulative potential N
12.4. mswadauthaludu / mobility in soil : Lifidaya

12.5. wansznulumaiaviaiug / Other adverse effects :
Lifidaya

13

Disposal considerations
13.1. m’agatﬁmﬁnmnwamﬁu :
Waste information
13.2. Aiayanisuuans wwdaudnaatnvlaands : i
: - Jifidaya
Remain materials N
13.3. s8msidanandavignsas : . - DI . e .
3.3 A N nAav UfiRemssidaunssnsianiassifioudfidndivua’li araldiguwnle
Waste disposal

13.4. msfirdaussasaridlasunisluiiau . - e o .
- ’ dftifenseidaunssnsioniassdoulficnniviua’ld
Package contaminated disposal

14

14.1. »wuneaa UN / UN Number :

14.2. faignsaslunisuugenu UN :
UN Proper Shipping Name

14.3. Uszananuiluduasiadrmdunisauss
Transport Class/Division

hifidaya

aayadnsuniIsaude
Transport information

Pictogram

14.4. ngun1sus3] (61di) : Package group (if any)

14.5. MSLAANANIENIINLLA © 1o O ild
Marine pollution

14.6. AamsszToNtAwa niunla
Special precautionary for user

14.7. msuugesiandusauialvied

Transport in bulk
14.8. ussaﬁm'mﬁ'amwum / Classification code
14.9. sfayaduq / Other

O lisey
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15 sayalfnfungaiaiedu
Regulatory information

Code 10060014
Ref 10

Date 16/11/2021
Page 11/13

15.1. agszifisunvaruanulaands guaw uazdwiaaau/ Safety, health and environmental regulations

(g -
2ia3adug
16 Other information

16.1. Juiidaesauanansiayaaulaaadoaiulsnlsounluanas / Date of latest issue 16/11/2021

16.2. Naazdaauasaaitlafinmsalfsuwlasanansanuilaaafaaiiuidu / Description of point of Safety Data Sheet changing

16.3. dafinaravdnustauariataiidluansisaudaansie / Abbreviation explanation

NFPA Hazard Code

HMIS Hazard

Rating System

Fummananvien vl

0 = Lidunsa (No hazard)

RTINS

_ danu 1 = duesnadniiae (Slight hazard)
f‘::’:‘“ NN 2 = Fuasathunate (Moderate hazard)
Y 3 = Juas1uann (Serious hazard)

4 = dunseatnoguusd (Severe hazard)

16.4. dayalaianaisanudaaasia / Information Safety Data Sheet files
IWadayanan :

IWaayaa1ede

16.5. aguinalullssmariAeziag / Local Legislation Related

16.6. ﬁuwmaoﬁaua / Reference

16.7. siayaduq / Other details
lifidaya

ull Range condensat

NFPA Rating

&

Tnsdnvidananssiantiu

@ FuasiucaguNIN

luduese anduduainly

szaaLdag aafvtiounn

FEAELARY ARRIAT DENITULTY

a7atfia mmAalnd dawugnssu (Tvissy
meFududaansiad tunsal A MsAganLid
moFududEay A vinlvtAe audaindil) )
213 nalitAauzise (Wissy mesududaansiad lunsel Mg
AMsAgaiInlif mesududadu 7 vinlvitAe anufeilndi)

UN Number : CAS Number :

027U @ -43°C nadialnleias : -°C

TWA-TLV :

Hazard Statement
2a9ma) waglasena ' iwgs
o anutflunisSaunwau mvihn (Madl asaduAuanlal)
* NSARNTAU LAY NTTTAIELLADY GaRINITY
* NISYNALAIAT BENITULTI UAY NFTEALLADY AAAIIAN
o 115 Aaluitin NsnaIaWUE Bl URRRUWUE

A3 AUy

anuilunis dasyuuduwus

200 ppm,
00 bbm

Classification :

adnsaiilavAusruyaaa
savaulaminmadulunin dasdinlsuiinin
savauldgefiafisdaluiuaiiu Vi
siavaIuldsasvirilavAuaisiad

R EF G R TRT

ineszaudell Aarmesand svaavatalviahovin
mMsuelan Wdeunwnd 1aaau

n\amﬁmﬁ uarsagin ilausnsaaniiui arousia
MdudaNs shaazaialfunaunniszina 20 uni
d9e dreinazain Nivanu adnvias 20 ui
drfoseaaidadasIildwunwwne

W vinlvianieu uay indouwnd Taaaiu

>l o =
Asnldlunisduinie

#Faau asuaulnaantae wotafiuvie 12hin wia nsuaaldu

AsautinauazAIsIaLiu

229181 dasileaanduas viafiaanidau Tuszning
msdrenans Dild Flow Rate Mg thaan )
asAalWvihade wasvin Asarawmanstune Nliaangiisn
alnsainn atholy sasudu way Asanawmans
asvindluszuuila ) ‘
Aaliifl Msszuneaimd M a1afl AsszuneainAane i
wWald anududuluussenndaclusedu Advualy

nszﬁﬁi‘aamss”u‘zimgmﬁmﬁuﬁmia / For more information please contact :

s%a / Code No. 10060014
Adiau / Warning :

@ nssansnsainnd)va
]

funsnusna Md n1s5'lna wia nsun Taeviudi asodas
25 - 50 was tagsay MsUilt Msliadmiiaan Tiuaaa
WhilAmdasaan nnvsa athaglu M6 wan n1537lua
alidaeduanmnniiuly Mdaunas 7 nalvilAa
nsantud Ly Msguumnl dsenen wiaidalin

wiheavuaihaudauasdiwiasan 1ns. 1191

urluaeri / Number of Revision : 10
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Full Range condensate

UN No :

Aannuudavautiuduasa :

2aaviad waglassne 1 lwge

o anfluisdaundu vvihn (wadl asaduAuanlyl)
o N13AANTAYU WAY ATTEANELADY BN

* N13YINAILAIAT DEIITULSTI LAT N1FTTAELLADY AaAIIAN
* N5 AaluilAia NsnaIaWUE Bl URaRUWUE

o A5 AaNLI5Y

o auLilunie aasyuuiuiug

2AaAI55239

- Lﬁu’lﬁmamnmmfau [szne' ] [uazalad' ] [- vinuguyw3]

- auAuluaaurussaidauiu

- Lnum“ﬂuzussa/uuua‘lumumsmummmﬁm

- mumeum"ﬁﬂms’lﬂusaamnumsaunsmaumﬁumﬂmmﬁmwmwa
- lunsdinn$rna Wilsnweidoang

- lunselAnaifiieg Wiad13an' L6 A LuziIMIAIsUWNE U

Nuaavaarnmndulalle)

suaziduaKNAn /AnAnNL

15N : U5 A7 Tnavaa weida A6 (W1r12u)
Company

ag : a7 8 auu la-ule 4ANAAFIYATTINLAWA
Address fuauawe anaifiasseaad 9ninszaas 21150
LassAw

B o ey 66(0)3897-1000 ext. 1190,1191

CAS No :

A1sdsuwanuna / First Aid :
hinslseaudetl Aarmausand
dvgemalalidiavin ssnadaa dindewwne
Tmnmau
namaam uarsaoi1 Milauansaanuid sousiaa
Adudaans smiazaialiunannadszana 20 Ui
&9e daeinazana Mlvasu adnotian 20 ui
ffeseaaidavag vludwuwwne
viu vinlviaSeu uay indswwnd Taaeiu

wasmsandu (Emergency number):

038-971191

ainsaiilavAusruyana
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Safety Data Sheet mamegladnly Wdhedihelldnsnaiiioneiqns
Lot msRemiomnauaznan/dias mie (dentification of the substance and of the supplier) msdudamabinia duoendsaijuazinSinamn
mduFamanlam SadrodnBuaannrmenuit - aeaneumaaud
Faileiwaniami aon mnnealddie Tidemee li) thdawmwnd
S onaanae Refined Vegetable Oils (Treated Bio Feedstock) MInaUIY thuthn dahilderdeu linaslies lsmathniug

o @ a 9 [ a o 14 ;3 a a a o_ 1 L4
douuzihlumslimsniinazdodmmeq lumsly  SagAudmsumskdanisudiisemasinim huaad dmwnng

91)Z-TM

a v o SNURES, 1= Y
seazdundran/giadiming 1M/ HanIENLNMALY hifidoya
- o Ao Aaa I a o v o (AY o u oA ay
UIEN UTHN "N Inauea 1auAea 9Ina (WH1¥U) VOAITHATANNNIMIUNNANABIMNUNUAZNNS \hJil@lJﬂHﬁ
ﬁ@f‘i 8 n.ulﬂ 8 ﬁﬂﬂqﬁﬁ']'ﬁﬂiilllﬂﬂ@nwﬂ AUIUANA . ﬂun%’ny]!ﬂw1gﬁﬁ1ﬁ’mﬁﬂg§ﬁuﬁun]§
1119932804 9.52809 21150
o 14
st +66 (0) 3897-1000 5. M1ATNISHIYINAS (Fire Fighting Measures)
Tnsens +66 (0) 3899-4111
mnaavinsAnnany +66 (0) 3897-1190 o oo v ¢ Ay .
a aMIauIAINIINZaY TWudmueansaed nuniiuie miveulaeon lud
o A Ay 33 o
3 . msaumasihimanzay Wulud
2. M31sAiluduns e (Hazards Identification) o o Al 2 “ - o 2
anuiluduansamzifaduanaisai yoama lida il lowminnieimanazeanszaelawuiiu

msﬂ"munﬂixmﬂmsnﬁﬂmgamiwaummzuu GHS: P9 Ya 4 a yye v P a W
ﬂﬁlﬁlﬁlﬂﬂﬁ’«]uwﬁuﬂiﬁmﬂ%ﬂiJE)'IﬂWﬁﬂ’JEJﬂ’J'IiJSE)l!QJ INANIEY

a3 v
Tidluasduae » A e 4 o
, n3eloszmentlusuaneiiomna lu lug
aan1lsznouvesnan: W v a P o o o g = - o
, , ginsaiflesfuiimbazmsiousvdmiviioney  dwgadumdwasgunsailnfesmadnumelariiadiussy
sudydnwal hifig)daydnual Q
v T EN 2INALUUNANT ( SCBA )
Mdeyayey i dugu
v | . T
Jonnuuaasnnniusuane il o ia o
Y Y . - 6. MAsMIdAMHeIMIHnazsI lviavesans (Accidental Release Measure)
YonnuuanstendsszTa bt

anuiluduaneauilifinalumsswmnilszan : 1l . o o o o ) )
YomsszTadauyana gunsaiflesiudediugana  wandssmsmieluerleszmevieazeaudily vy

an a A a g % o4 ' Ya o A
P v HazITMINNNU WUAILLUI umummmama“lwmﬂaumwmﬂmiau"lna
v =) 1 a
3. mﬂﬂsznammzmayamaanumuwfm (Composition/Information on Ingredients) o o v o " Y e MY A o 2y 1 LIS 4
- VOAITIT NN UHAUNINAN 11aaﬂu"I,u‘114wasmmmmqmswwummwamm
a91987 ax v e v v & o o g v 7= ¢ A o A A !
A ABMIUAZITAAHIUNNNVUAZMANNATDIA @,ﬂ“ﬁﬂﬂ?iiﬁ‘lﬁﬂﬂ’mﬂﬂiMﬂ‘lﬁﬂﬁiﬂﬁﬁﬂmﬂﬂﬁu 9 16’1“
4 a
FOAIIAY CAS No. Content % < o v o v X g ' ?
. i MPUSTUVIETUTIVTUNITNIIA QWNWUAWTULALU
Vegetable oil, Palm oil 8002-75-3 100 °

¥ v y 3y
U ANODNAWIYUITOU

4. mﬂsmsﬂguwmma (First Aid Measures)

17 217
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7. msvuaeaneudneld nuuazmsiu$n (Handling and Storage)
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8. msmuguMssuFndauazmsilosiuaiuynna (Exposure Controls/Personal Protection)
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n - octanol Vi?)i?’lf] Log Kow
anmgiiiignaaluidies
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o
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Y
Toya

i
i

0.9181 g/ml at 15°C
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hifidoy
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10. AuadesuazmsinaU{isen (Stability and Reactivity)

9. auiAMImEmMVazMaai (Physical and Chemical Properties)
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11. ﬂ’iagaﬁmﬁﬁwm (Toxicological Information)
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14. YoyarneaNumMsuuas (Transport Information)

12.”’[‘93&@0’1’114@3?[371811 (Ecological Information)
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15. ﬁ’faymﬁmﬁung%’aﬁaﬁ'ﬂ (Regulatory Information)
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ngeifanuvesszmalng:
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o a o

UATI W.A.2556 (V¥ 5.1) NTZNTNQATIHNTTY
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13. Yotimrsanlumsmda (Disposal Considerations)
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16. Yoy ad 9 (Other Information)
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Suiisariuenaisvoyannulasais: 20 quaiug 2566
unasteyauaziend1sh 1siuenansveyannuiasasis
1. https://pubchem.ncbi.nlm.nih.gov/substance/135320900

2. SDS Palm Oil , Parchem - fine & specialty chemicals
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4. mmmsﬂguwmmn (First Aid Measures)

Safety Data Sheet
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Safety Data Sheet

Code 10040019
Ref 5

Date 30/8/2021

éGT

Page 1/13
ASLYHENSIAENUIANSHEAN UazHAR
Identification of the substance or mixture and of the supplier

1.1. fandasarividadioindndaainiuszun GHS / Product name or GHS product identifier

1.1.1. dagnsiafl / Common name : C9 Aromatics

1.1.2. gasmewafi / Chemical formula : Co-C1y
1.1.3. favnenisdn / Commercial name : -

1.1.4. wauswadiatas / CAS number : 70693-06-0
1.1.5. ihwmiinTaana / Molecular weight : - Asu/a
1.2. msuvEnigdu q / Other product identifier :

1.2.1. wwaswandseanané / UN Number: 1993

1.2.2. Wwadufiauaianuind 1 zasananwgTsil:
Annex I, EU directive 67/948/EC

1.2.3. wwaduildd / EC number -

1.3. davuninlunisldasiafinazdaniiuee 9 Tun1slad’ / Recommendation for use and other prohibitions for use

Lifidaya

1.4. snaandunuinuiagininuuig / manufacturer or Supplier Details

1.4.1. Wud8aniadndnne / manufacturer or
Supplier

V3N A7 Tnavaa tafinaa A1da unizu

1.4.2. flagj / Address

Wl 4 aun'la-gag AANARIVATTNINUMWA FLANUMNA d1tnaiiasszaas
Joudaszaag 21150

1.4.3. wasInsdwii / Telephone number 038-972222

1.5, e Insdwvianiu

Emergency telephone number: 66(0)38-972222

1.6. ﬂ”a:gafiu 9 / Other information

1.6.1. astafiduasa / Hazardous substance 4/ Yes 12 / No

1.6.2. #finuavinndunsia / Hazardous category sz

1.6.3. ﬂ‘u‘mmqoamﬁnsaumae
Max quantity storage

1.6.4. aslafise1ami / Uses

ifidaya

1.6.5.1|“a14a5u/ Other

2.2.1.
2.2.2,

2.2.3.

2.2.4.
2.2.5.

éGT

o o o -
anasaNlaaafmAaIAuAIsIAL
Safety Data Sheet

AsLiviagl
Hazards identification

Code 10040019

Ref 5
Date 30/8/2021

Page 2/13

229111 - Ussandaaanuiuduesie 3
anuiludsdaundu nviha (mndfinsnduAuainll) - dssandaaanuiluduesa 4

dassiafl / Chemical name :
Handndaueiviaditvindndaaianussuy GHS :
Product name or GHS product identifier

2.1. msnuunlssanasdmviassnauaNsyuy GHS wardayalusduanaviaseauginie
GHS classification of the substance/mixture and any national or regional information

2.1.1. wanmsawunanuiluduaseaiuszuy GHS / Hazard classification according to the GHS

2.2. avAilsznauaainauszuy GHS Hufvtiannuiiuansianissyio
GHS label elements, including precautionary statements

C9 Aromatics

C9 Aromatics

deydnualuazgUdeydnmal / Symbol and Hazard pictograms

Adeueynan / Signal words

aiamnuudasauiudunsia / Hazard statement

aagimadnaslassna i
udueseainduiuianlal

5¢39
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Safety Data Sheet

Code 10040019
Ref 5

Date 30/8/2021

Page 3/13
| Astviaailuduasia (sia)
Hazards identification

2.2.6. asumaiiludanisseio / Precautionary information

- Wulviving an awsau [lsznan] [ wasuladlv] [- uFUUUT]

- daarurussy ialu'leldu

- fuuenusial nans Aundulale

- nanlaey Meldasgdswiasan

- lald v [guuwi] [Au] [ wiadu]

- &l [dailasdu] [gofia] [ uazalnsaiilasfuarent/win] Auwanzau

2.2.7. dasgumariiflughuiaduiiugy / Supplemental information

Lifidaya

2.3, anuiluduaneduililmiunaannnisiwunaiuszun GHS wiaiszuu GHS Linsauaauéis
Other hazards which do not result in classification or are not covered by the GHS

ifidaya

2.3.1. :Tum'mﬁiaaﬂn'\wazi'm%“a%o / Potential Chronic Health Effects

2.3.1.1. msnaiinTsauzi5e / Carcinogen effects

ananaliitinlsauzise AalvitAnTsAusise
Maybe-Carcinogen Carcinogen
Carcinogenicity: Classified 2B (Possible for humans.) by IARC [naphthalene] .
Classified 2 (Reasonably anticipated to be human carcinogens.) by NTP [naphthalene] .

linalilAnlsaugise ® Wisay
Non-Carcinogen N/A

2.3.1.2. WasasruuWugnssu / Mutagenic effects

finasiaszuuWugnssy

Lifinasassuunugnssu ® laiszy
Mutagenic

Non-Mutagenic N/A

2.3.1.3. 'u’mgaﬁ'u 9 / Other information

Lifidaya

2.4. Supmasadowinaay / Environmental Hazards
luduasesyazen sadowiasan

o d o -
ranasanulaaafsuAarAusnsiai Code 10040019
Ref 5

Date 30/8/2021

Safety Data Sheet

Page 4/13

£ AURIUNEAN

avAilsznauuazaa

Composition / information on ingredients

3.2. &suau / Mixture

sdui Hashuilsznavansiadl
NO Composition Name
Aromatic
1 hydrocarbons C9-
C11

dofatuuazmsvinans

davihly dawas  winmaz UN  wnewwa CAS  wsnan EC Ugouaalvitadios % tiniin
General Name ~ Synonym  UN Number ~ CAS Number  EC Number Impurities and % Weight
stabilizing additive
C9 Aromatics 70693-06-0 100




90)z-TM

o o p
tansasaNlaaafuAaIAugIsIAd
Safety Data Sheet

o o o -
anasaNlaaafuAaIAudIsIad
Safety Data Sheet

Code 10040019
Ref 5

Date 30/8/2021

Code 10040019
Ref 5

Date 30/8/2021

Page 5/13 Page 6/13

IATANTHIAYINAY
Firefighting measures

u'msmiﬂguwmi.na

First-aid measures

4.1. 98n1sdguwenuna / First-aid 5.1. anseuwA9Tvianlal / Unsuitable extinguishing media g
4.1.1. msuala / Inhalation 5.2. anseuiwAeTmangau / Suitable extinguishing media sulfenin , CO2, Tl ,watafiuvio
dnnalanlililndaudegiboaangunn dianauiand diihengamalalvinemolan syweladadalvaandiaun Sawn 5.3. anufhiduenmawsdidatuannansiad / Specific hazards arising from the chemical

Tnatiavay ideldwuuwneiui — o P P PR
. o . gl la zasansiadl Wiy molalna wavaunsa vinhitAadseneIWle e lWdaundu'le Wu vasasiafiidudy
4.1.2. msduANI9AINIL / Skin contact

ddudagnfmil Wiaaefmloiud smihlsinaana athodan 20 unv sosy wasin dszaiodas Wasnuuwndiud 5.4. aunsaiflavAuniiaxuazianisseiv dusulinmuagywde / Special protective equipment and precautions for fire-fighters.

adnsaldnilas modunalarfiadoussaainmawuuwnwi (SCBA
4.1.3  asdudanivaleen / Eyes contact ' ' ( )

drdudagna Lidiaa1enviud seidfinauna athotag 15 ui asgnduand 4 hadeldnwuunnd érdefiar nMsssamdacay 5.5. asidausasmutinuagywas / Precautions for fire fighters

PN ) suldadnsaiilasdusrunana Aautdnsedume
4.1.4. nnsn&unu / Ingestion

dnduiu vihu vinlauiau dnsewulwnegiui 5.6. siayadus / Other

4.2.mmsu‘%awans:muﬁd1ﬁm / Most important symptoms/effects

4.2.1. msiianaldaunay / Acute Effects masnsianisidainisundalviazasans

vinlvitAe nsszALdafiiniy Mntauwns Accidental release measures
dgaaulassivg vinliithe Haueiee

6.1. Aiamisseivdruumaa / Personal precautions
4.2.2. nmsuienainsifia / Delayed effects e A :
Wiadauthuaan nnusnm i mmn$Hlva
ifidaya
o o e ) _ ) ) 6.2. aunsaiilasAuduasa / Protective equipment

4.3, AdamsAansanmnsunneaagviniud / Indication of immediate medical attention _ _ -

Lifidaya

4.4, micaua%nmLawwﬁzhﬁmﬁmimtﬁums / special treatment needed, if necessary.

ifiraya 6.3. Funaunisdfitieruaniiu / emergency procedures

4.5, g 9 / Other 6.3.1. nsgdinnsy’luaunn / Large Spill 6.3.2. nsm'l'nnﬂ"l'vaauau / Small Spill .

suldailnsalhamalazniiaddeainialud (SCBA) sasvitgal uazns  Winae Msilua driannsavivle Taedlse aan anudas

flagne indaugaaan NaunasAnialszaall 380 uazazuzussy  duasi

wavidail davAirdaiilu vasdaduasa suldadnsaizhevnalaufiafideainidludl (SCBA) savvinga
uaggefiae

6.4. AaAssyisudowIaaan / Environmental precautions.
vhuilaasgviassanmin

6.5. an1suazizaauiudniAunasvinanudzain / Methods and materials for containment and cleaning up.
flasAulitvi uaasszunviassinain 1isagadu Auminzan uazinldida
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nasaulanaduAafugisiad Code 10040019 nasaulaaadAafuansiad

(é “ Safety Data Sheet . Ref 5 (& “ Safety Data Sheet
e Date 30/8/2021 )
C9 Aromatics - e C9 Aromatics

Code 10040019
Ref 5

Date 30/8/2021

7/13 Page 8/13
' a o s @ a
7 AsAuae tnaautng 1209 uasiAusnn 9 AMANLTANI9
Handling and storage Physical and chemical properties
7.1. lamsszialumsuusiaadaudia 1291 uazaisiiusnenatinelaaass / Precautions for safe handling 9.1. danugmununw / Appearance : ADIUUAY -
w&NLAEY NMIFUARALANS Taaas . 9.2.n8u / Odour T —
ndniday msganalaailassiven’ly
7.2. aamznsiuinsnadielaandes suferavinulunisiAuinsnansiaindulails / incompatibility 9.3. Adiadndnuavnaunsule / Odour threshold limit) : - WSy
7.2.1. annzasiivsnenadivilaanie / Safe storage condition 9.4. manuilunsaene / pH-value : 7
FatAulunzguy Niledfin lugau 1 Adarnaaamlagzadn uastAulvinsunasaiindsznna’lu 9.5. yanaauma) wagaaLbanuds ; euaaNazan - °C
, Melting point &Freezing point uagaafianude  <-55 °C
7.2.2. daviulunsiivusnenasiiiandu'lile / Incompatible chemicals condition i j .
Vsifiaiaua 9.6. 3aLfansuGAULAzIVLDINISLGHAA wLsULAAA 207 °C
: Initial boiling point/Boiling range shguadnsidan - °C — - °C
7.3. daunidaiy/sanuvildeu / Storage area GC4 9.7. aamu'lW / Flash point : 50 °C (Close cup)
7.4. JaulunsdaAvuasansilitzndu / Incompatible chemicals condition 9.8. &as1nssuie / Evaporation rate - mg/sec
lifidaya = N R
9.9. anuansalumsandalnlauasuasudy uasha nanlaflunsdaivl (Burning time) - sec
7.5. Hazard Class by UN (flammability (solid, gas) uazwia damvilaluniséalvl (Burning Rate) - mm/sec
7.6. Uszanaasnisiatiuaiunguuna / Classification 9.10. AdinAngegauarsgauasnuI v
suAnanazntsila s wiasAnguaLaradauaINITIELin - % LEL uaguia - %UEL
8 - n'\iﬂ?uﬂ_unssuw “’a""‘i ‘"‘ Upper/lower flammability or explosive limits
xposure controls/personal protection ;
— T oA P 11, audula / Vi r pri re: 0.14 kPa Miaqunaf 20°C
8.1. ardadndarisanlvifududalalusaslfiidonuviamdaindametinm ° / Vapour pressure avamng
Occupational exposure limit values or biological limit values 9.12. anununwiu'la / Vapour density : wWisuduarnadanvindu 4.62 kPa
Name TLV-TWA TLV-STEL TLV-C PEL IDLH Thai biological limit values 9.13. anunuwiudusing / Relative density : -
9.14. anusunsalunisazane'ls / Solubility(ies) : laiaganenin

9.15. méi:uﬂizﬁmﬁ'msa:mwaomﬂu'ﬁuﬂaa n-octanol :
sl / Partition coefficient : n-octanol/water

. . . 1 31 1 it - O
8.2. MsmuAuNYIAINTIuTIMINEEY / Appropriate engineering controls 9.16. aamaiiiandalw'leias / Auto-ignition temperature C
Falifl MsszaneaInIAanTe 7 way MsseunaainaLuuvily 9.17. asunigiin1saanas / Decomposition temperature : -°C

9.18. aunuila / Viscosity : -

8.3. aﬂnimﬂaanﬂuwuﬂﬂa / Personal protective equipment 9.19. AAnusaumatafiannnisan‘luai/Heat of Combustion : -°C

9.20. ansnagauseaznvnadInIsanluil’
N . : -cm
The ignition distance test) :
9.21. wanmasgaunisanludiluiiuite : - s/m?
the enclosed space ignition test
8.4. guinen&ruumaa / Personal hygiene 02 Tl / the f et \WinuAuainadiavingy _ m
Ser1 200 708 £ 9l U S, i 5 P 2 e .22, wanisnadauwy / the foam test : .
L:}auﬁmﬁam VLLﬂauﬂ’lijﬂN ahefla uasmimds n AsVinUAYENS/ NauAuaIns uiaguuus wagta ulartWiveiun R sec
WnAuaIvg/au guuuilu Mivineu
8.5. nsilagAudu 9 / Other protection - Aflaans ,
uazdnn : nie
- dmsusnsilailanolave | dmsunelan
vnaiiuriflan (wetted zone) munsanaamsanivsizadivls |- - Ui
narlunsan’luid (Burning time) - - sec
wiadamasnrsan‘lui (Burning rate) - - mm/s
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ransgsmulaaafuiaaAussLad Code 10040019 ranasanulaaafsuAarAusnsiai Code 10040019
( “ Safety Data Sheet 0 Ref 5 ( “ Safety Data Sheet Ref 5
0
" . Date 30/8/2021 " . Date 30/8/2021
C9 Aromatics - C9 Aromatics -
Page 9/13 Page 10/13
10 AanuEfiasuaznsiialfAsen 12 siayasuiinaIng
Stability and reactivity Ecological information
10.1. mstAnlfAsen / Reactivity 12.1. anudluiinsaszuuing (lwmihuazuuun 61d) / Eco toxicity (aquatic and terrestrial, where available)
ilfAsendusnsaandlaa atouse vinlwlAaduase anwaslui uazseiia 12.1.1 wamsvasauanuiufimdounausala : YLifiiana
Toxicity to fish i
10.2. anudiiasniaiadi / Chemical Stability : 12.1.2 wamsnedavanuiiluimdsuwdusa : Vaifirana
@ \&éius / Stability O liadasuazdanilaandie / Instability and emit gas O "laisyy N/A Crustaceans / TOX'CJWEO c‘rustacearjs :
12.1.3 wamsnadauanuiiluiwidounduea : Waidiar
L sifidaya
Algae / Toxicity to algae
10.3. anuiuladlatunsiinlfAsenduase : Lifiiaya 12.2. MIanA9EMUIBLaLANNEINsalunstanaaie / Degradability and persistence
Possibility of Hazardous reaction
10.4. @aneiimsnanidns / Conditions to avoid Thifiaiaya
AMUTDURY 12.3. dnanwlunsasdunieiiniw Vsifiarana
bio-accumulative potential N
10.5. Jaaandulile’/ Incompatible materials 12.4. msadaudraludiu / mobility in soil : liifidaya
ssaandlead s P
12.5. wansenulunnaidanuiadug / Other adverse effects :
10.6. mnuiluduamauasasiiinanasaanad ; ialWdaundu'le Wu vasansiadiilunis Ysiflainua
Hazardous decomposition products N
10.7. anuausalunisdansau / Corrosively Lifidfaya 13 2imawasanlunisniiia
5 = | ,, Disposal considerations
Toxicological information 13.1. dayaimAumnacda : “hifiraya
11.1. moududa asuala AsnduAu ASFURENIAINTY ASFUAFNIINIION VYaSte |nfornjat|ond — ol o
Route of Exposure Inhalation Ingestion Skin contact Eye contact 13.2. dayamsauene indaudeadolaaadt WAulumzug Audouss uazaudiaaungunamiuue
- . A Remain materials
11.2. annsdsngifianuduiusiuaadnragnionianin noadi wazneisine SonaA NI auan e leduanane waluenwnasaddedadontag
Symptoms related to the physical, chemical and toxicological characteristics 13.3. "iﬁn'ﬁﬁﬁmﬂamﬁuﬁ‘qnﬁaa : . . o od o A et
L N ) ) . Waste disposal wvhangasasuaunasiadasian Bidfidaunguunauazdaiivuauag
11.2.1. axnsiitnendasiuaadnwaisnionianin / Symptom related with physical characteristic vingdu
o o 13.4. psidaussafawiilasunslutiay Wirndaeuszfoununs Auvafiduiiaussefitvdansiduidndud
WlilAa Mmsszmiiay Aaviiovie Package contaminated disposal a5iadl
11.2.2. avnsiiAmaasfuaadnsraiznniag / Symptom rerated with chemical characteristic 14 aayasdiisunisauds
Huduese daszuy matduniala iy daednay , inbitAananssny daszuuilssanaiunaly Transport information
11.2.3. annsviiAEntasmefininen / Symptom related with toxicology 14.1. "”Tmm UN / UN Number : 1993 Pictogram
Carcinogenicity: Classified 2B (Possible for humans.) by IARC [naphthalene] . 14.2. ﬂaﬁgns{aatumspudomu UN: FLAMMABLE LIQUID, N.O.S.
Classified 2 (Reasonably anticipated to be human carcinogens.) by NTP [naphthalene] . UN Proper Shipping Name ‘ !
Classified A4 (Not classifiable for humans or animals.) by ACGIH [naphthalene] . 14.3. ﬂssLmnm'mLﬂua“'lfm_s:mmwfun'ﬁwum : 3
11.uansgnudsundunasiiiindunanady (delayed and immediate effects) sauvionatsa3y (chronic effects) annassuduna Transport Class/Division
(Contact delayed, immediate and chronic effects) 14.4. ngun15uss3a (d7d) : Package group (if any) 111
Liifiraya 14.5. MIAANANITN N o ® ity O laiszy
. Aorm e @ e N - Marine pollution
11.4. drenufluieiiaiiludiian / Numerical measures of toxicity 14.6. AamsstToiawdudugla .
11.4.1. as5udszvu / Acute oral toxicity - Special precautionary for user HHTaya
11.4.2. ms8uia / Acute dermal toxicity - 14.7. msaudesianzuzauiaine :
11.4.3. nsgaeau / Acute toxic of the vapour - Transport in bulk
14.8. ussasdaaitianisuudy / Classification code
14.9. siayaduq / Other
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Regulatory information

Code 10040019
Ref 5

Date 30/8/2021
Page 11/13

15.1. agszifisunvaruanulaands guaw uazdwiaaau/ Safety, health and environmental regulations

U.S. TOXIC SUBSTANCES CONTROL ACT (TSCA) : All the ingredients of this mixture are registered in accordance with TSCA
U.S. SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) TITLE III, SECTION 313: The following component (s) in

this product is subject to the reporting requirements of section 313 of the Emergency Planing and
16 alayadun
Other information

16.1. Yuitdaptmnanansdayamulaaafaatiudiulsousluaae / Date of latest issue 30/8/2021

16.2. Measdanuasiatlafinsudsuwladianansainuilaansaatiuiu / Description of point of Safety Data Sheet changing

16.3. dasinnvasdnestauasdatailaluansiseulaande / Abbreviation explanation

NFPA Hazard Code

HMIS Hazard

Rating System

T TN ViR Tial

0 = "liduase (No hazard)

. iyt 1 = duasadnian (Slight hazard)
:::T:‘"n TNATR 2 = duasaihunate (Moderate hazard)
WAz y -5 i
@ Reactivity 3= duanenn (Serious hazard)
4 = dunsiuat1esunse (Severe hazard)
TR R R TS

16.4. dayalnaianaisaudaansia / Information Safety Data Sheet files
IWadayanan :

TWddayadivay :

16.5. ngumu‘luﬂizmﬁﬁtﬁmﬁaa / Local Legislation Related

16.6. ﬁuwmaoﬁaua / Reference
SDS by PTT Global Chemical Public Company Limited

16.7. Hayaduq / Other details

C9 Aromatics

NFPA Rating

O

Tnsdnvidananssiantiu

@ FuasiucaguNIN

luduese anduduainly
vinhvitAa nsseaatdacfiinie dantowns
dgaanlasziva vinlithew Haueiuey

UN Number: 1993 CAS Number : 70693-06-0

027U @ 50°C nadialnleias : -°C

TWA-TLV :

Hazard Statement
wagtnad waglasena v
luduesia andufuainll

Classification :

adnsaiilavAusruyaaa
savanuldyailasdusrsiadl dasanuldindavilasiunin
savduldgefiafisialuiuaiiu vitl dassuldsaswiniasdu

R EF G R TRT

gnalainlliiedaudiagihaaangusina Adarne
wiana aihavaavnalalvithamalas swnaladatdalu
aandiauhe Snwsnieliavgu iaeldwuwwndiui
ddudagnaAvie TdadreMnieui saindFunannn
attvdan 20 U7l sady uazin drszanaidag gonwy
wwneiui ;
ddudagnanviiiadneanviud sminlsinaunn adeas
15 Ui nsgwsuend q undeluwunwne d169iian nsszany
\Aavag

grndufu v vinlvianieu dngewunwneiui

>l o =
Asnldlunisduinie

qulfenin, co 2, T, watadiuvie

@ AsaudauaznIsIaAu

waNLAEY MIFuARALANT Taanse nandes Mmsgamalaan
lassvaanld .

FoAuluazus Nlleain ugau A Adarmaaan'le
azain wasiulivinouuasidiasenielv

@ nssansnsainnd)va
]

suldadnsalzhamalauiiafideainidludd (SCBA) sav
wihidel uazgefiany itdauthgaan naunasAndalsenig
W Adadan warnruzussy saviaaiilu vaw&eduasa
T uaza1>ususy aasiani sdasindaniiu 2aviieduasa
flasAulitvi luaasssunviasyinatin ldisagadu
WAy wazinllArdn

nszﬁﬁi‘aamss”u‘zimgmﬁmﬁuﬁmia / For more information please contact :

s%a / Code No. 10040019
Adiau / Warning :

ur'lam$ent / Number of Revision :
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C9 Aromatics

UN No : 1993

CAS No :70693-06-0

Adeyanal : 5239

Aannuudavautiuduasa :

2agiuad wavlassna 'l
Wuduese danduduanly

2AaAITIEI &

- Lﬁu’lﬁmamnmmfau [szne' ] [uazalad' ] [- vinuguyw3]

- Hann2urussaifiialalatdou

- Lﬁmmnu‘%nmmnm?ﬁmwﬁu"l,ij"lm”

-u:ﬁmﬁmmsﬂdau@ﬁaumﬁan ‘

- flald vidu [guund] [Au] [w3adu] !

- il [deilavdu] [qufia] [uazalnsalilasdumear/vin] Mvungau

suaziduaKNAn /AnAnNL

U3EN U3EN W7 Tnavaa wafinaa 31da iy
Company
fiag : a7 4 auv'la-sag AANAARRNTTUINLATWA FIUANILAN
Address wa dnaifiasszaay
Jondaseaas 21150
LwasInsdwy :

Telephone number 038-972222

A1sdsuwanuna / First Aid :
gmnelarinllviiedaudagihaaangusio i
amausaud dgihengamalalvanemolan &
waladadalaandiaudia Shusenalvauau
g ldwunwneiuii )
ARUARQNAINITY TUBaA19AINTIVIUT eindiuna
u1n attvdan 20 U7 say uayih drsvanaidag
UndoNuLLWN iU .
fdudagnevidasvaniui dreunlsunaunn
atnotae 15 W7 nszwdumd 9 ineldwunwne 61
f9fian A1ssEAeLAaat
anduAu v vinlviadau indewunwneiui

wasmsandu (Emergency number):

66(0)38-972222

ainsaiilavAusruyana
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Safety Data Sheet

éGT

ASLYHENSIAENUIANSHEAN UazHAR
Identification of the substance or mixture and of the supplier

Code 10060489

Ref 2
Date 5/6/2018

Page 1/13

1.1. fandasarividadioindndaainiuszun GHS / Product name or GHS product identifier
1.1.1. dagnsiafl / Common name : Caustic Soda 50%
1.1.2. gasmewafi / Chemical formula : NaOH

1.1.3. favnenisdn / Commercial name : ZI-CHEM 1320, Sodium Hydroxide

1.1.4. wauswadiatas / CAS number : 1310-73-2
1.1.5. ﬁmﬁn‘iman_a / Molecular weight :

1.2. msuvEnigdu q / Other product identifier :

1.2.1. wwaswandseanané / UN Number: 1824

1.2.2. Wwadufiauaianuind 1 zasananwgTsil:
Annex I, EU directive 67/948/EC

1.2.3. wwaduildd / EC number

1.3. davuninlunisldasiafinazdaniiuee 9 Tun1slad’ / Recommendation for use and other prohibitions for use

Lifidaya

1.4. snaandunuinuiagininuuig / manufacturer or Supplier Details

1.4.1. Wud8aniadndnne / manufacturer or
Supplier
ZI-CHEM

1.4.2. flagj / Address
20 Tuas Street, Singapore 638457

1.4.3. wasnsdwii / Telephone number (+800 2436 2255)

1.5, e Insdwvianiu

Emergency telephone number: 038-971191
1.6. ﬂ”a:gafiu 9 / Other information
1.6.1. astafiduasa / Hazardous substance 1/ Yes [0l / No

1.6.2. #finuavinndunsia / Hazardous category dilnuasinnduaae 1

1.6.3. ﬂ‘u‘mmqoamﬁnsaumae
Max quantity storage

1.6.4. aslafise1ami / Uses

luasiadl Mldlunszinu msudnaasnnssutlinsiasi

1.6.5.1|“a14a5u/ Other
Lifiaya

o o o -
anasaNlaaafmAaIAuAIsIAL
Safety Data Sheet

éGT

AsLiviagl
Hazards identification

Code 10060489
Ref 2

Date 5/6/2018
Page 2/13

2.1. msnuunlssanasdmviassnauaNsyuy GHS wardayalusduanaviaseauginie
GHS classification of the substance/mixture and any national or regional information

2.1.1. wanmsawunanuiluduaseaiuszuy GHS / Hazard classification according to the GHS

laiszy - lisey

anuiludzdaunadu nviha (mndfinsnduAuainll) - dsaandaaanuiluduesa 3
anududmdsuwau nensmala (mafinsmalall) - dssandasarududuesa 3
mMsAnnsauLazAssTAaLAasfafindy - Ussandasanuiuduasa 1 dansau
ASYINAILAIIANDLIITULIILATAITIEAIELARIRRAIAT - Usstandaaanuiiluduase 2B ssanaidasy téniag

2.2. avAilsznauaainauszuy GHS Hufvtiannuiiuansianissyio
GHS label elements, including precautionary statements

2.2.1. #assiafl / Chemical name :

2.2.2. fandnsauvivizadisinansaeiauszuy GHS :
Product name or GHS product identifier

Caustic Soda 50%

2.2.3. dyanuaiuazgideydnwal / Symbol and Hazard pictograms

S

2.2.4. edeyaunen / Signal words dunse

2.2.5. aaanuuandanuiiludunsie / Hazard statement

HluimanAuAuain
HluAragaauianlal

Yinlvifnile ludadagunsonasvinataaven
szAeLdavsanlndniian




(€€)T-2n

o o P
lanasaulaaafsuAaIAuIsIa
Safety Data Sheet

éGT

Astviaailuduasia (sia)
Hazards identification

Code 10060489
Ref 2

Date 5/6/2018
Page 3/13

2.2.6. asumaiiludanisseio / Precautionary information

- lunsaliinaiGivg wia a3dnlud TimnAwuzin e asuwndui (uaasaain mndilalle)
- K [yailavAu] [qoﬁal [ wazadnsaiilasiuaivar/min] Mvunsau
- iAuAgusussy/Auvalu Ml Asaremainad

2.2.7. dasgumariiflughuiaduiiugy / Supplemental information

Lifidaya

2.3, anuiluduaneduililmiunaannnisiwunaiuszun GHS wiaiszuu GHS Linsauaauéis
Other hazards which do not result in classification or are not covered by the GHS

ifidaya

2.3.1. :Tum'mﬁiaaﬂn'\wazi'm%“a%o / Potential Chronic Health Effects

2.3.1.1. msnaiinTsauzi5e / Carcinogen effects
ananaliitinlsauzise AalvitAnTsAusise “LinalWiAinlsauzise
Maybe-Carcinogen Carcinogen Non-Carcinogen
2.3.1.2. WasaszuuWugnssu / Mutagenic effects
finaaaszuuugnssu Lifinasasyuuiugnssy ® laisey
Mutagenic Non-Mutagenic N/A
2.3.1.3. Aiayadu q / Other information
lifidaya

2.4. Supsasadowiaaan / Environmental Hazards

‘Lifidaya

laiszy
® N/A

o o o
nasmNlaaafuiaIAusgIsiad
Safety Data Sheet

ayalAe AU uNEY
Composition / information on ingredients

Code 10060489
Ref 2

Date 5/6/2018
Page 4/13

3.1. asudien / Homogeneous substance
3.1.1. damoiad / Chemical identity :

3.1.2. 'ﬂamﬁry / Common name : Caustic Soda 50%

3.1.3. daviag / Synonym :

3.1.4. vaneaa CAS uagdiviiidnwazianzdu, : 1310-73-2

CAS number and other unique identifiers
3.1.5. Aadarlunaransisouselvitadias / Impurities and stabilizing additives
laisyy
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Safety Data Sheet

Code 10060489
Ref 2

Date 5/6/2018

Page 5/13

TS SUNEILNR
First-aid measures

4.1. 98n1sdguwenuna / First-aid
4.1.1. msuala / Inhalation

Wiadautarihoaanguinaiianauiand digihengamalalvnemolas srwalasiunnliaandiauie indeldwuuwned

4.1.2. nMs&uAEN9AIUTT / Skin contact

’Lﬁa’wﬁmﬁuﬁuﬁ fathlsunannn adhoan 15 w1t wianaaadar uazsaawi Mmhwfauarsiefiaan indellwuwwneviud dnvin
ANUFLaIaL&aK warsasvin nawinndullalvi

4.1.3  asdudanivaleen / Eyes contact
Wiaa Taeiuit dathilsinaunng athetas 15 w1 wsaunsenduada e ldwuwwnewud

4.1.4. nmsndudAu / Ingestion

A&y wiadAunll athnsysulvitin msandou Wi wiauwnBnaunag rhitvdslanhagihanuaad idellwuwnwne
4.2.mmsu‘%awans:muﬁd1ﬁm / Most important symptoms/effects

4.2.1. msiianatiiauwau / Acute Effects

‘Lifidaya

4.2.2. msuignainisiie / Delayed effects

Lifidaya

4.3, damsiansannensuwneisadvinviudi / Indication of immediate medical attention
‘Lifidaya

4.4, ms@ua%nmmwwzﬁdwﬁmﬁmimtﬁums / special treatment needed, if necessary.
lifidaya

4.5, 8u q / Other

Lifidaya

o o p
tansasaNlaaafuAaIAugIsIAd
Safety Data Sheet

Code 10060489
Ref 2

Date 5/6/2018
Page 6/13
IATANTHIAYINAY
Firefighting measures

5.1. asduiw&evivinulal / Unsuitable extinguishing media LifidainAnuadansduiwdevivinnla

5.2. ssduiwdviuanza / Suitable extinguishing media Tdasdundslvitmingandududaainiindaninasay

5.3. amnuiluduasnaaweiiiiaduainansiasl / Specific hazards arising from the chemical
aigansarnbile wariWlursnalngidns a1 vinlvitAalassve Miduduess

5.4. aUnsalilasAuRiiAmuazdanissede dmsulinuagyiwde / Special protective equipment and precautions for fire-fighters.

SnANIYNAY &nminnnilasdu msmalaufiafidearnd

5.5. msiiausiadmiuiinwagyw&e / Precautions for fire fighters

- WavndfAsenduii avan anusauaanin
-asdliAan&s i lvisuldadnsalzhavnalaufiafidearnialusdd (SCBA)
5.6. ayaduq / Other

flagiuliliin analasaiduwmbawiiauszunindrdu wiaszuuirladu

wmasnsianisidainisundaluiazasans

Accidental release measures

6.1. Aiamisseivdruumaa / Personal precautions

Wiadauthaaan Maudia i nsuniilna iugeamatlaialassve azaadsaas 1nghene uaznldalnsdlilasduduamasiu
UAAR

6.2. adnsalilasiuduasie / Protective equipment

6.3. funaunsifitouanidu / emergency procedures

6.3.1. n3dinni'lmaunn / Large Spill 6.3.2. nadinni'lmaas / Small Spill

Winga M5 na dansavinla Taalsd an anaudes

duenuauldalnsaizravalaufiafidearnialuds (SCBA)
savviney wasgefiaend

Wiadauthuaan nusim A mamnHnamuldalnsaizhewnala
afiadfidoarnialudy (SCBA) savvinijar wavgefiaeny A1siansan ans

fida : Uftialiiluldlaungsadau A mesa msAivua

6.4. AaAssy i uAIwIaaan / Environmental precautions.
vihuilaaanasasluviaszaunenin

6.5. En1suazizgausudniAunasvinausdzain / Methods and materials for containment and cleaning up.

nsdivnasdu: Li¥an Aaadule 1y e 4 uanimsaldvie ddeidaaay aaads vin muazaiaiiu Aunilva et asdiunasiii:
=1 & . P o P
d1di nstuilau arsav’lihingg Miainte 2a9lseu
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A Date 5/6/2018
Caustic Soda 50% o
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7 Asauane tnaauta ey uasAusnin
Handling and storage

$GT

9 AMFANTANIIAUAINLA

o o o
rnsg1saulaaafduiaaAusisial
Safety Data Sheet

Caustic Soda 50%

Code 10060489
Ref 2

Date 5/6/2018
Page 8/13

LA

Physical and chemical properties

7.1. siamsszTelunsuusiaadausna 1w uaznisifusnmiatinalaands / Precautions for safe handling

wanLdn9 Msdudafuans Wildanstuusna Mf nsszinaaina Midaawandnidas ns AaluiAe Asuwsnszans aasru Wnduinge
51 walvilduansiasluiaua

7.2. aamznsiuinsnadielaandes suferavinulunisiAuinsnansiaindulails / incompatibility

7.2.1. annzasiivsnenadivilaanie / Safe storage condition
flanzugivain ulumsna dssunaannalad ety Aue wasifudaifuwanaan n audu W wasian Mandulails

7.2.2. aiaviwmlunsifiusnsnansiiiznAulaile / Incompatible chemicals condition
lifidiaya
GC6 Process

7.4, JaulansdiaiAvzasansit i du / Incompatible chemicals condition
lifidaya

7.3. fanuiidaLAy/aanuildonu / Storage area

7.5. Hazard Class by UN 8

7.6. Uszanaasnisiatiuaiunguuna / Classification

8 AN URUNLLarA1silavAY
Exposure controls/personal protection

8.1. ardadndarisanlvifududalalusaslfiidonuvtamdaindametinm
Occupational exposure limit values or biological limit values

Name TLV-TWA TLV-STEL TLV-C PEL IDLH Thai biological limit values
2 mg/m3 2 mg/m3
(ACGIH 2010) (OSHA
2006 )

8.2, mimuﬂumﬁmnisuﬁmmxsm / Appropriate engineering controls
flanszanu Msudn ailasdu nsilensyane aadiludalvifl nssvnaana Auiaswa uazdalvfl Migaainidane v

8.3. aunsalilasdusdusruuana / Personal protective equipment

8.4. guinendruumna / Personal hygiene
wdsudam Miilauansad sefiands n1s mouduas AauAuans wiaguynd vinuAua1vng fu vdagunilunsavinou

8.5. nsilagAudu 4 / Other protection

lunsdl nmsvauniiaan nnga1u msaianidy : Wildansal vinlwanAusand wsauminnawuuduvin defi Canister Manunsailaafu
‘lassivia savasaunded du azaavla uasWu

9.1.

&ONULNIINEAW / Appearance :

9.2.n&u / Odour

9.3.
9.4.
9.5.

9.6.

9.7.
9.8.

9.9.

9.10.

9.11.
9.12.

9.13

9.14.
9.15.

9.16.
9.17.
9.18.

9.19.
9.20.

9.21.

9.22

Adiaandnuadnduitsule / Odour threshold limit) :
aanuilunsaeng / pH-value :

F@uAaNUA) wazaatfanuds :
Melting point &Freezing point

nLfanBuduLayhoadnsifan ©
Initial boiling point/Boiling range

anu' W / Flash point :

AAIURI JUNM

1aindu

- AALEN

12-14 a9

[auaauazatn 12 °C
wazaatfianuds - °C
aBuLAan 140 °C
hvuavnisifian - °C—-°C

- °C (Close cup)

dn51n1sszine / Evaporation rate : - mg/sec
anuausatunsandalilsuasuasude uazdra nalatunisaal (Burning time) - sec
(flammability (solid, gas) uazwia damvilaluniséalvl (Burning Rate) - mm/sec
r-hﬂm=hmesgoa_muazshamwaannu”h”lw
wiarmAAnggauaziganasnissuiia - % LEL uagvda - %UEL
Upper/lower flammability or explosive limits
anudula / Vapour pressure : - kPa laqungft -°C
Aanuvuwiula / Vapour density : wWiguduainafianvindu - kPa
. auuuILUug§uAvs / Relative density : - g/cm3 wi3a kg/m3 Aaaunqi
anususalunisazane'ls / Solubility(ies) : -
Adulszdninisazainuasansluduuas n-octanol : R
sl / Partition coefficient : n-octanol/water
anmgfiviandaln'ldias / Auto-ignition temperature -°C
aaungiinisaaiady / Decomposition temperature : -°C
Aanunila / Viscosity : -
ArANuTauMILAfiannnisanluai/Heat of Combustion : -°C
HaNINaFaUTEaENIvAaINITAn tual —em
The ignition distance test) :
wansnadgaunisan iludunie : - s/m?
the enclosed space ignition test
wWisuduainafianvindu - cm
. uansnasaulnu / the foam test : " .
wagnda tladlw'lwaiunu - sec
" AAA&IS .
uazdnn : nie
dmsusnsilailanolave | dmsunelan
vnaiiuriflan (wetted zone) munsanaamsanivsizadivls |- - Ui
narlunsan’luid (Burning time) - - sec
wiadamasnrsan‘lui (Burning rate) - - mm/s
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Stability and reactivity
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10.1. mstAnlfAsen / Reactivity

vinlgAsendunsaua 1 way anudy vinlviAa anusay vindgasenduTany vinlvitdadalalasay 713 wagssda'le

10.2. anudiiasniaiadi / Chemical Stability :

@© \&fins / Stability O Liwwdosuaviandaandial / Instability and emit gas O "laisyy N/A

10.3. anuilulilatunsiAndfAsenduase : vinlfAasenAunsaun 1 way anudu vinlvida Anusau vin

Possibility of Hazardous reaction UgAsenAuTane vinliAamalaTasau AW wagsedale
10.4. aaeiasudniaay / Conditions to avoid

naNLELY AN ANusau anudu , du warans ManAulile wazathitihinatug wne asiailfazengunse

10.5. YaiaviiiAulaile / Incompatible materials
1, asaandlael atouse arsaaning Widn Nasuas waadin a19 Ammonia,Chlorinated Solvents

10.6. mnuiluduamauasasiiinanasaanad ; WAy Auduluaina uazvinljasensuasuauleaanlaeiy
Hazardous decomposition products amdfluastadeuasuaiua-aaadniulmaauaanlae

10.7. anusunsalunnsdansau / Corrosively “hifidaya

11
Toxicological information
11.1. mosudula nMsmala Asndufu ATFUAENIIRINTY
Route of Exposure Inhalation Ingestion Skin contact
11.2. avnsUnngifanuduiusiuaadnraiznonan I Moad uagmoiising
Symptoms related to the physical, chemical and toxicological characteristics

ATFUARNINAION
Eye contact

11.2.1. axmsviiAeasdunadnraenionnaniw / Symptom related with physical characteristic
Aansaudiniio aaven uay motdurala Aansau wanfudiu

11.2.2. avnsiiAmaasfuaadnsraiznniag / Symptom rerated with chemical characteristic
mhidaauin waladgun

11.2.3. annsviiAEntasmefininen / Symptom related with toxicology

lifidaya

11.mansznudsunduuasiiindunande (delayed and immediate effects) sauvionai3asa (chronic effects) annns¥udua
(Contact delayed, immediate and chronic effects)

wansTNULdauWAU: Aansaufiviie a9an uay madumala dansau wandudu mbidaauiu wialaaiun
11.4. dranailuinivaidludiiay / Numerical measures of toxicity

11.4.1. ms¥uilseniu / Acute oral toxicity
11.4.2. msdueia / Acute dermal toxicity

‘Lifidaya
‘Lifidaya

11.4.3. msgeaau / Acute toxic of the vapour 1350 mg/kg (rabbit)

12.1. anudluiinsaszuuing (lwmihuazuuun 61d) / Eco toxicity (aquatic and terrestrial, where available)

12.1.1 wamsveadauanuifluisndsundusalan : .
Toxicity to fish LD50 (96 h) : 43 mg/I

12.1.2 wamsnedavanuiiluimdsuwdusa : e
Crustaceans / Toxicity to crustaceans
12.1.3 wamsvagauanuiluimdaundusa e
Algae / Toxicity to algae
12.2. msanavemuiukarausnisalunstaasane / Degradability and persistence

tapaaa Mt wle atnenais

12.3. dnanwlunsasdunieiiniw It
bio-accumulative potential

12.4. msadaudraludiu / mobility in soil :
12.5. wansznulumaiaviaiug / Other adverse effects :
Lifidaya

13

Disposal considerations
fAdntan uaznnrurussy vasiaaiiiy vandedunse Jan uazANuuLLTTA
aasianicasirdailu vasduduane
flamuuslviain iduluusoa Assansainalad 1oty Auve uasduiaiu
uenaan n AN Ufucaunguune uagMiheuviagdu
Wilfiiieunguinauazianiuauadviasiu Gadauiiv sundnuaada

13.1. m’agatﬁmﬁnmnwamﬁu :
Waste information

13.2. Aiayanmsuudne wwdautiaatnolaande
Remain materials

13.3. 58msfirdnuaadavigneas :

Waste disposal lésuauana
13.4. msAndaussadaueinlasunisduilay Wi daenussidausunis Auvanduitavasiefilidanisidudienduds
Package contaminated disposal asiadi
aayadnsuniIsaude

14

14.1. visnaway UN / UN Number : 1824

Transport information

Pictogram

14.2. faignsaslunisuugenu UN :
UN Proper Shipping Name

14.3. Uszananuiluduasiadrmdunisauss
Transport Class/Division

SODIUM HYDROXIDESOLUTION

8

14.4. ngun1sus3] (61di) : Package group (if any) I

14.5. MSLAANANIENIINLLA O 1o O ild
Marine pollution

14.6. AamsszToNtAwa niunla
Special precautionary for user

14.7. msuugesiandusauialvied

Transport in bulk
14.8. ussaﬁm'mﬁ'amwum / Classification code C5
14.9. sfayaduq / Other

® lisey
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15 sayalfnfungaiaiedu
Regulatory information

15.1. agszidisunearuanulaansdy guaw tLaxﬁommﬁaul Safety, health and environmental regulations
Lifidaya
o o o Y
16 2ayatneAunAaLivAu

Regulatory information

16.1. Juiidaesauanansiayaaulaaadoaiulsnlsounluanas / Date of latest issue 5/6/2018

16.2. Naazdaauasaaitlafinmsalfsuwlasanansanuilaaafaaiiuidu / Description of point of Safety Data Sheet changing

16.3. dafinaravdnustauariataiidluansisaudaansie / Abbreviation explanation

NFPA Hazard Code

Fummananvien vl

HMIS Hazard

Rating System

0 = Lidunsa (No hazard)

1 = duesnadniiae (Slight hazard)

2 = duasaiunane (Moderate hazard)
3 = duasnaunn (Serious hazard)

4 = dunseatnoguusd (Severe hazard)

T
TInnIni

gy
i @ Reactivity

dusTusn
AEAW

RTINS

16.4. dayalaianaisanudaaasia / Information Safety Data Sheet files
Wadayandn :  ZI-CHAM 1320.pdf
Waayad1vd
16.5. aguinalullssmariAeziag / Local Legislation Related
wsg iy aiiinaduasia w.d. 2535 Ussianinaduase: uiia 7 1 (fngdunsia A nsuda A1suain msdvaan vda nsiilily

nsaunsamaoﬂaummwamnm«m uaris n1s Anmua ) tyd a (nsuTseouanangsy nsuilszug) ssndnsu
16.6. mmmao’uaua / Reference

16.7. siayaduq / Other details
ifidaya

Caustic Soda 50%

NFPA Rating

(S

Tnsdnvidananssiantiu

@ FuasiucaguNIN

s dnduAuainly

Hud drgaauiainta

VI TRINIT IV 2819Tuls9 wazvinaIannn
sEALLARY samvaantan

UN Number: 1824

027U @ -°C

TWA-TLV :

Hazard Statement
" duese "

CAS Number: 1310-73-2
nadialnleias : -°C

Classification : C5

anufluAsdaunadu meiha (3)

anufludmdsunau n nsuala (3)

Msiansau wag NsszAeLday Aafini (1)

ASYNALAIIAT DENITULSI WAT ATTEANELADY fanvan (2B)

adnsaiilavAusruyaaa
Wiadauthaaan anusna A msmnfilva viuganala
@ 'lasuvie azaavaad 1hgsena waulsalnsdiilasdu
duasasdiuunna

@ AasUsunanuia

- gaou : Windauthagihaaangudnariiainiausand o
Hiheavgavialalvizhesalas e luwuunne

- Ao : Wiagfmdeviudt smeihlsinanna adoias 15
W7 wiaunaaliar uavsasih Miwilauansiafiaan e
TUwuwwneviui )

- 02901 @ iR9eN Taeviud dreilsunamnng adaian
15 w19 wsaunsewsuaag U luwuuwneiui

- agufiu : ndu wiadwanld adhnszqulvitia asandou W
Fah v3aunBnaunng mu"Lu'lum’tmmmnwmwumam
U9 ldwunwne

>l o =
Asnldlunisduinie

Tdasdundsitmansaududugaiwuwinday Taasau

AsautinauazAIsIaLiu

- nanidao QRECHEERITE R

- WildfansTunina A% AMsszineanna Auiaowa

- uamauo T AalvilAn Asuwsnszane aagdy viuduih
avdsil ualvitdnanstiaslutiniaua

- faanaustviadn ulunsiom Asrnaannalad .

- Auty Ao uanifudaifuuanaan an Anudu i uay
Tag Aainulaler

nszﬁﬁi‘aamss”u‘zimgmﬁmﬁuﬁmia / For more information please contact :

s%a / Code No. 10060489
Adiau / Warning :

@ nssansnsainnd)va
]

- asdlunsIwamnn : Wiadaudhnaan v A arsua
Hvasmuldalnsaldravnalaufiafidearnialudy (SCBA)
sauvnie uazaeiiaeny Mswatsan Nsinde - Ufuatu
Lﬂu‘lﬂmunaiumﬂu A M Msfinua

- nsdinnirlnaan : inge MsHlua dransavin'ld Tag
Usa ann anuiavduasasinldalnsalzienalaniiadiae
a1nAtud (SCBA) savvinie wasgefiaeng

** lunsdl nsuauniiaan naanu msaianidu : Tilda
nsal vinlviaamAusana wiaumihaauuudumin dof
Canister fidnunsailasdulasuivia 2asansdunid du azaag

wiheavuaihaudauasdiwiasan 1ns. 1191

ur'lam$eri / Number of Revision : 2
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Caustic Soda 50%

UN No : 1824

Aannuudavautiuduasa :

" duase "

- anuiluAsdaundu veihn (3)

- anufluAsaundu e nsmala (3)

- NNSAANTAU WaY ANTsEALLARY Aafinil (1)

- ANTVINANEAIIAT AETITULTY LAY NNTITAILLADY fandven (2B)

2ian5539 ¢

- lunsaliinalifig wsad13dn s IwidAnusinmenIsunngiud (uwang
aanmailulalle) !

- uld [gailavAu] [aefia] [uazadnsalilasduaieai/mwin] Amanzau

- LAuNUzUsT/Auraluifinnsanamainied

suazduaKNAG /Aadu

UHN : ZI-CHEM

Company

iag : 20 Tuas Street, Singapore 638457
Address

LwasInsdwy :

Telephone number (+800 2436 2255)

CAS No :1310-73-2

A1sdsuwanuna / First Aid :
- §O0u : Windautagihaaangusnaviiaina
uigna dgihavaamalalidianiadas dindeldwu
wwnel
- Aol : Wiafmloviud dminfinaann atdie
\iag 15 w17 wiannaaldarn uazsaavia Mlwilau
fsiafiaan e luwuwwneviugi
- @901 : TWaven Taeviuvi @"nuﬁwﬂ‘%mmmnﬂ] aeing
Wae 15 i wsannsewiuaide inaeldwuuwnegiuif
- nauAu : ndu viaduanll athnszauliiiAa ns
andou Wauth viiauusunaanng viulilvidela
wihagihavuesd indeldwuwwne

wasmsandu (Emergency number):

038-971191

ainsaiilavAusruyana
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ALV RSIA LU DA HEN WALk
Identification of the substance or mixture and of the supplier

1.1. fandasarividadioindndaainiuszun GHS / Product name or GHS product identifier

1.1.1. dagnsiafl / Common name : Citric Acid
1.1.2. gasmewafi / Chemical formula : CeHgO7
1.1.3. favnenisdn / Commercial name : Citric Acid
1.1.4. wauswadiatas / CAS number : 77-92-9
1.1.5. ﬁmﬁniman_a / Molecular weight : 192.12 g/mol

1.2. msuvEnigdu q / Other product identifier :

1.2.1. wwaswandseanané / UN Number:

1.2.2. Wwadufiauaianuind 1 zasananwgTsil:
Annex I, EU directive 67/948/EC

1.2.3. wwaduildd / EC number 201-069-1

1.3. davuninlunisldasiafinazdaniiuee 9 Tun1slad’ / Recommendation for use and other prohibitions for use

1.4. snaandunuinuiagininuuig / manufacturer or Supplier Details
1.4.1. Wud8aniadndnne / manufacturer or .
Supplier 1.4.2. iagj / Address
CHEMTREC Sciencelab.com, Inc.14025 Smith Rd.Houston, Texas 77396
1.4.3. wasInsdwii / Telephone number 1-281-441-4400
1.5, e Insdwvianiu
Emergency telephone number: 1-800-424-9300

1.6. ﬂ”a:gafiu 9 / Other information
1.6.1. aswafiduasne / Hazardous substance

O/ Yes 1 A"ilat / No
1.6.2. :J'%mms;ozmﬁmaunsao y .

Max quantity storage )

1.6.3. nslaflsyiaani / Uses
nadaulficinisiad

1.6.4.2iayadu / Other

o o o -
anasaNlaaafmAaIAuAIsIAL
Safety Data Sheet

@rt

AsLiviagl
Hazards identification

Code 10040153
Ref 1

Date 30/10/2018
Page 2/13

2.1. msnuunlssanasdmviassnauaNsyuy GHS wardayalusduanaviaseauginie
GHS classification of the substance/mixture and any national or regional information

2.1.1. wanmsawunanuiluduaseaiuszuy GHS / Hazard classification according to the GHS
laiszy - hiisey
ANSVINAILAINANAENIITULTILALNITTZANLLADIADAIIO

2.2. avAilsznauaainauszuy GHS Hufvtiannuiiuansianissyio
GHS label elements, including precautionary statements

2.2.1. damnadi / Chemical name : Citric acid

2.2.2. fandnsauvivizadisinansaeiauszuy GHS :

Product name or GHS product identifier Citric Acid

2.2.3. dyanuaiuazgideydnwal / Symbol and Hazard pictograms

2.2.4. edeyaunen / Signal words

2.2.5. aaanuuandanuiiludunsie / Hazard statement
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Hazards identification

Code 10040153
Ref 1

Date 30/10/2018
Page 3/13

2.2.6. asumaiiludanisseio / Precautionary information

- iulviineannanusau [Uszana ] [uazilarln] [- vinuguyms]
- daaurussy B
- Wiunnguzussy/duvialuiinsarsmaimad

- 'lﬁlawwx’luﬁummumsixmumnjﬁm“ﬁ
- lald v [guuwi] [Au] [w3adu]

2.2.7. dasgumariiflughuiaduiiugy / Supplemental information

Lifidaya

2.3, anuiluduaneduililmiunaannnisiwunaiuszun GHS wiaiszuu GHS Linsauaauéis
Other hazards which do not result in classification or are not covered by the GHS

ifidaya

2.3.1. :Tum'mﬁiaaﬂn'\wazi'm%“a%o / Potential Chronic Health Effects

2.3.1.1. msnaiinTsauzi5e / Carcinogen effects
ananaliitinlsauzise AalvitAnTsAusise “LinalWiAinlsauzise
Maybe-Carcinogen Carcinogen Non-Carcinogen
N/A
2.3.1.2. WasaszuuWugnssu / Mutagenic effects
finaaaszuuugnssu Lifinasasyuuiugnssy ® laisey
Mutagenic Non-Mutagenic N/A
N/A
2.3.1.3. Aiayadu q / Other information
lifidaya

2.4. Supsasadowiaaan / Environmental Hazards
DinalitAansasanmedinin

laiszy
® N/A

o o o
nasmNlaaafuiaIAusgIsiad
Safety Data Sheet

ayalAe AU uNEY
Composition / information on ingredients

Code 10040153
Ref 1

Date 30/10/2018
Page 4/13

3.1. asudien / Homogeneous substance

3.1.1. #amgiadi / Chemical identity : Citric acid

3.1.2. 'ﬂamﬁry / Common name : Citric Acid
3.1.3. daviag / Synonym :

3.1.4. vaneaa CAS uagdiviiidnwazianzdu, : 77-92-9
CAS number and other unique identifiers

3.1.5. Aadarlunaransisouselvitadias / Impurities and stabilizing additives
Lid
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First-aid measures

Code 10040153
Ref 1

Date 30/10/2018
Page 5/13

4.1. 98n1sdguwenuna / First-aid
4.1.1. msuala / Inhalation

WuanmAusana

4.1.2. nMs&uAEN9AIUTT / Skin contact
avavaanmoinisnainn saadarAilauaanviui

4.1.3  asdudanvavan / Eyes contact
avaandatinlfnaunnlasduainine wudnsuwned

4.1.4. nsndufu / Ingestion

Withadutinsuaunn (varadasdraniu) drvnnainadelaidduliingownne
4.2.a'm'1w%awaniwuﬁzhﬁty / Most important symptoms/effects

4.2.1. maiauatdaunau / Acute Effects

sEAeLAavaan

4.2.2. msmianainisifiia / Delayed effects

wavinlitAnnsszanatdas ansiivihe andauiluidaa

4.3, damsiansannensunneisadvinviudi / Indication of immediate medical attention

4.4, micaua%nmLawwﬁzhn"mﬁ'mishtﬁums / special treatment needed, if necessary.

4.5. 8u 9 / Other

o o p
tansasaNlaaafuAaIAugIsIAd
Safety Data Sheet

Code 10040153
Ref 1

Date 30/10/2018

@rt

Page 6/13
IATANTHIAYINAY
Firefighting measures

5.1. asduiw&evivinulal / Unsuitable extinguishing media hifidadAnuasaITHuING

W@anldmsdumderiansauduiaaiagluusnalasidos i

P . : . . "
5.2. asauwnimangau / Suitable extinguishing media ensuaulaaaniaie v HowATwL

5.3. mnuiluduasaaweiiiaduainansias / Specific hazards arising from the chemical
WalAamaelwi aznalvitAaudanialassmeiluduame iiaanudssuasnisseiadu

5.4. aUnsalilasAuRiAruazdanissede dmsuiinuagyiwde / Special protective equipment and precautions for fire-fighters.
anilasAuasiadivineay wazadasthamala

5.5. msiiausiadmiuiinwagywde / Precautions for fire fighters
lasAulitinannalnsaliduwdeiluitiaussumih M dundassuii taau

5.6. ayaduq / Other

u1msms=’i’mmstﬁaﬁmsun%"'a‘luawaoms

Accidental release measures

6.1. Aiamisseivdruumaa / Personal precautions
Bimsdudaduans hiasgaaulassiue

6.2. adnsalilasifuduasia / Protective equipment

6.3. funaunisifitouandu / emergency procedures

6.3.1. nsdinn$aluaunn / Large Spill 6.3.2. nadinni'maas / Small Spill

UFiAeuunuanidunasusEn MInanusiy 89lilAda vinauaraausnaiduitiay

6.4. AaAssyiosnudowIaaa / Environmental precautions.
viwilaasvisasluviaszanein

6.5. 3an1suazizgauiudniAuuazvinanudzain / Methods and materials for containment and cleaning up.

flaviasyunenin :Iu5M 570 warguzadvaIiunaan
v . . o . o &
AMIazarwy &9'1UA1d6 vihauszaiauinaiduiilay
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Safety Data Sheet Ref 1 Safety Data Sheet Ref 1
® ptt 0 ® ptt : e
GLOBAL CHEMICAL Citric Acid Date  30/10/2018 SLOBAL CHEMICAL Citric Acid Date 30/10/2018
Page 7/13 Page 8/13
7 AsAUaTE ndauting 129U uaztAusnen 9 AMANLTANIS
Handling and storage Physical and chemical properties
7.1. lamsszialumsuusiaadaudia 1291 uazaisiiusnenatinelaaass / Precautions for safe handling 9.1. danugmununw / Appearance : Solid &u1
dautadsafiaiiesinge iy udndunsvinliiAasu 9.2.n8u / Odour aidi
7.2. aamznsifivsnmnadnalaansdie suistavnulumsiiusnsansiaingulile / incompatibility 9.3. AdinandAauasnauiisu'le / Odour threshold limit) : sl ppm
7.2.1. annzasiivsneadivilaansie / Safe storage condition 9.4. aranuflunsaeng / pH-value : 1.7
Talviwiu thuluiuve aaungiiviausnmn viulddeussaniilulany 9.5. J@MAauIE wasaabanuds ; Jauaanazany 153 °C
Melting point &Freezing point Ll il o
7.2.2. dmviulumsiusnsansiiandulale / Incompatible chemicals condition ap gp ua"?’mmamm" C
Lifivaya 9.6. 3aLfansuGAULAzIVLDINISLGHAA wLsULAAA °C
Initial boiling point/Boiling range shguadnisiian °C— °C
7.3. aanundalAu/aauiiladeiu / Storage area Lab Center 9.7. 3071 / Flash point : oC (Close cup)
o I o e . . e
7.4. WaulunsdatAvuassnsluiindu / Incompatible chemicals condition 9.8. §nmAnsszime / Evaporation rate © mg/sec
Lifidaya S N L
9.9. anuansalumsandalnlauasuasudy uasha nanlaflunsdaivl (Burning time) sec
7.5. Hazard Class by UN (flammability (solid, gas) uazwia dam7ilalunisdalv (Burning Rate) — mm/sec
7.6. Uszanaasnisdatiuaunguuna / Classification 9.10. mﬂm:i-]ﬁmsgoa_mLlazsha_mmaamwvhvlw
B oo ol w1§ig * 0 e 0
AR GRS A E e TR usammnmqaz{mLmum_w.s{m'l.laanwiu_mm T % LEL uagwsa %UEL
8 " Upper/lower flammability or explosive limits
Exposure controls/personal protection o1l sl /v ) 0.01 kPa 1l 420 °C
8.1. diminAaneanhiusudxlalusalfidounsamdaindanistiaiw -11. audiula / Vapour pressure : <0 a namng
Occupational exposure limit values or biological limit values 9.12. anununwiu'la / Vapour density : wisuduanafianvindu 1.54 g/cm3 kpa
Name TLV-TWA TLV-STEL TLV-C PEL IDLH Thai biological limit values 9.13. anununuiuduwng / Relative density : 16.65 kg/m3
15 mg/m3 9.14. anuausalunisazaie'le / Solubility(ies) : 1,330 g/l
9.15. Aduiszdndnisararazasanslutuaas n-octanol : . o
fati / Partition coefficient : n-octanol/water log Pow: -1.72 (20 °C)
8.2. MsmuAuNIIAINsTUTIMINEEY / Appropriate engineering controls 9.16. aaungdiniandialu'leias / Auto-ignition temperature °C
FalvifinnssvunaanAawsinayaisszunaa A ALYl 9.17. asungfinnsaanudy / Decomposition temperature : 175 °C
o : : 9.18. Auwiia / Viscosity :
8.3. aUnsaiilavAusagiuuana / Personal protective equipment . . . . i
9.19. AAnusaumatafiannnisan‘luai/Heat of Combustion : °C
9.20. nan1smadausraznIvasnIsanlu
The ignition distance test) :
9.21. wamsnadaunisanluilufiuile : 3
o s/m
N : . the enclosed space ignition test
8.4. z{mmmmuunmi / .Personal hyglene ‘ ‘ WinuAuarnadiavindu cm
Yiusulszniuainis e Wiaguumitsnaivineiumsialuiiiate wiamsesemeanidulnafuusnavinu 9.22. wansuadavuTwu / the foam test : . ;
wagnda wladlw'lwiunu sec
8.5. nmsilagAudu 4 / Other protection " AR
SERLBLA - wiae
dmsusnsilailanolave | dmsunelan
vnaiuriflan (wetted zone) sunsanaamsaniviuasivle Ui
narlunsan’luid (Burning time) sec
wiadamasnrsan‘lui (Burning rate) mm/s
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6 GLOBAL CHEMICAL

10 ANuLdAusuarastiAnlfisen
Stability and reactivity

Page 9/13
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Citric Acid
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12

2AayacIuilnAINgN
Ecological information

10.1. msiiadlgAzen / Reactivity
ANuLdEIINATsEdinuadlu

10.2. anudiiasniaiadi / Chemical Stability :

@© \&fins / Stability O Liwwdosuaviandaandial / Instability and emit gas O "laisyy N/A

10.3. anuilulilatunsiAndfAsenduase : ausatinlfAsensuisedu Tave asaandlaad wa 56l
Possibility of Hazardous reaction

10.4. @aneiimsnanidns / Conditions to avoid
ANMNTDUY

10.5. YaiaviiiAulaile / Incompatible materials

Taug , daandlaa , wa , da3fad

10.6. mnuiluduamauasasiiinanasaanad ; Liifidaya
Hazardous decomposition products
10.7. anusunsalunnsdansau / Corrosively “hifidaya

Toxicological information
11.1. mosudula nMsmala Asndufu ATFUAENIIRINTY
Route of Exposure Inhalation Ingestion Skin contact
11.2. avnsUnngifanuduiusiuaadnraiznonan I Moad uagmoiising
Symptoms related to the physical, chemical and toxicological characteristics

11

ATFUARNINAION
Eye contact

11.2.1. axmsiiAeasduaadnraenionnaniw / Symptom related with physical characteristic
LANELADIAINIY A9

11.2.2. avsiiAmaasfuaadnsraiznniag / Symptom rerated with chemical characteristic

11.2.3. annsviiAEntasmefininen / Symptom related with toxicology
a1nsidviha andeuiluidan

11.mansznudsunduuasiiindunande (delayed and immediate effects) sauvionai3asa (chronic effects) annns¥udua
(Contact delayed, immediate and chronic effects)

- szAaLdavsan

11.4. dranafluinivaidudiiay / Numerical measures of toxicity

11.4.1. asFudsenu / Acute oral toxicity LD50 : 3,000 mg/kg
11.4.2. msdueia / Acute dermal toxicity

11.4.3. msgeaau / Acute toxic of the vapour

12.1. anudluiinsaszuuing (lwmihuazuuun 61d) / Eco toxicity (aquatic and terrestrial, where available)
12.1.1 wamsveadauanuifluisndsundusalan :

Toxicity to fish

12.1.2 wamsnedavanuiiluimdsuwdusa :

Crustaceans / Toxicity to crustaceans

12.1.3 wamsvagauanuiluimdaundusa

Algae / Toxicity to algae

LC50 Leuciscus idus : 440 - 760 mg/l; 96 h

IC5 Scenedesmus quadricauda : 640 mg/l; 7 d

12.2. msanavemuiukarausnisalunstaasane / Degradability and persistence
mmmmn‘lumwmuﬁumoﬂamw 98%/2d
gnfindnaananninlalaadin

12.3. dnamwlunsagaun1oiiniw :

bio-accumulative potential

12.4. maafaudaludu / mobility in soil :

log Pow: -1.72 (20 °C)
linalvitdiansasanuagansiadl

Lifidaya

12.5. wansznuluvnadavnadun / Other adverse effects :

13

13.1. AayaiAmAuninuads :

Waste information

13.2. Aiayanmisuudng wwdautiaatnolaande

Remain materials

13.3. s8msindnuaadavignead :

Waste disposal

13.4. msidaussadaaiilasunisluiau

14.1

Package contaminated disposal

14

. viuneay UN / UN Number :

14.2. faignsaslunisuusganu UN :

14.3.

14.4
14.5

14.6.

14.7.

14.8
14.9

UN Proper Shipping Name
szananuiluduasadviunisuuge
Transport Class/Division

. ARNA15U557 (679) : Package group (if any)

. MSLAANAAMIENMIINGLA
Marine pollution
Adamssyiviiardvsuly
Special precautionary for user
AsURIILAHUTAUIA IVa
Transport in bulk

. ussqﬁmmﬁamwum / Classification code
. siayaduq / Other

2iawasanlunisniian

Disposal considerations
lifidiaya

Lifidaya

gasidnuaddaTaavinmungsefiaudateduuasviasiu Meansiafililuussy

Saian viudsduduuaaeuiindu

fuarludlausnsiefibifanmsiduidmdudissad dmsuiuiadlidaul
Adamfiauzasdaauinuwiatininladlug wialifidadvueduiufee

AnsiausEninanaunszyluaain
aayadiusunsuusy
Transport information

O 1 ® hild O iszy

Pictogram
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15 sayalfnfungaiaiedu

Regulatory information

15.1. agszifisunvaruanulaands guaw uazdwiaaau/ Safety, health and environmental regulations

16 sayalfnfungaiaiedu
Regulatory information
16.1. Juiidaesauanansiayaaulaaadoaiulsnlsounluanas / Date of latest issue 30/10/2018

16.2. Naazdaauasaaitlafinmsalfsuwlasanansanuilaaafaaiiuidu / Description of point of Safety Data Sheet changing

16.3. dafinaravdnustauariataiidluansisaudaansie / Abbreviation explanation

NFPA Hazard Code

Fummananvien vl

HMIS Hazard

Rating System

0 = Lidunsa (No hazard)

_ danu 1 = duesnadniiae (Slight hazard)
f‘::’:‘“ NN 2 = Fuasathunate (Moderate hazard)
Y 3 = Juas1uann (Serious hazard)

@ Reactivity

4 = dunseatnoguusd (Severe hazard)

RTINS

16.4. dayalaianaisanudaaasia / Information Safety Data Sheet files
IWadayanan :

IWaayaa1ede

16.5. aguinalullssmariAeziag / Local Legislation Related

16.6. ﬁuwmaoﬁaua / Reference

16.7. siayaduq / Other details

Citric Acid

NFPA Rating

Tnsdnvidananssiantiu
1-800-424-9300

@ FuasiucaguNIN

TEANELLAIADAIIAIDENIITULTY

UN Number : CAS Number :

027U @ ndialnlaia @

Classification :

TWA-TLV: 15
ma

n
Hazard Statement

adnsaiilavAusruyaaa
savanulaninnin aavdmldqeiiatdsdaluluaiuni davaiu
1dsasvinilasAuasiadl sassuldiniasilasiunlon

@ AasUsunanuia

WisuamAuigna )
azavaanmmindiinaunn aasdariiiavaaniiui
maanrﬂ"}ufpﬂ‘%mmmnTﬂﬂﬁumm”w WUINHUWNE
Wigithadauinlsnasnn (varadesdrantu) dmnnainia
Aol dulvingownne

@ g5l lunIsaLIWE

Lﬁan’l'lfmsﬁuLwa“uﬁmmzauﬁuiﬁnﬁaLj”luu‘%nm’lnaﬁﬁm
1 arsuauleaan’lae Ty wotafine

@ AsaudauaznIsIaAu

indautaasafiagosinse o nanidaonisvinlviiAndu
falviniu tAuluiiue aaugdniAusne Wnlddoussan
Hulang

nssansnsainnd)va
]

lipsdudadusns Limsgaaulasuiva
UfidenunuaniduuasuiEn
ANeuaiwiy d9ldida viranuasaauinaiduilau

Wndsageasluviassunein

nszﬁﬁi‘aamss”u‘zimgmﬁmﬁuﬁmia / For more information please contact :

s%a / Code No. 10040153
Adiau / Warning :

ur'lam$ent / Number of Revision :
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Citric Acid

Aannuudavautiuduasa :

2AaAITIEI &

- iulvivineanausau [Uszne ] [uasalad ] [- vinuguyws]
- Uan2uruss; !

- LAunuzussa/Aualuifinnsanamanned

- TaflawzluiuniinisssunaainAnd
- flald vidu [guund] [Au] [w3adu]

suaziduaKNAn /AnAnNL

U5HEN : CHEMTREC

Company

iag : Sciencelab.com, Inc.14025 Smith Rd.Houston, Texas
Address 77396

LassAw

Telephone number 1 281-441-4400

CAS No :77-92-9

A1sdsuwanuna / First Aid :

WiFuannausani L
2gadaaneInnUsinaunn aaaaiiauaan
ViU ;

2zaanmuinlBnannTaedna1ning wudnsuwned
WinihaduinFnaunn (vanadasdrantu) dwin
annadalaifdulviingounnegd

wasmsandu (Emergency number):

1-800-424-9300

ainsaiilavAusruyana
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T 1 -
ﬂ15u0ﬂﬂ15lﬁﬂ1uiaﬂ15ﬂﬂu 1]

1.1. fandasueivisadmisiindnsauaianuszuy GHS
1.1.1. fdaasad Filter Aid Type A
1.1.2. gasnowadl :
1.1.3. davnennsen : Filter Aid Type A
1.1.4. wnusiadiaias :

1.1.5. dwinTuana

1.2. astediaaiadu q :

1.2.1. wusWaandsennang : laisyy

1.2.2. wadufionumanuind 1 sasannugisl :

1.2.3. wudufiad :

1.3. Aanunintunisldasiafivazdaiue 9 lunislyd

1.4. snuaviduaNanuiarinanviuia / Manufacturer or Supplier Details

1.4.2. Aagj

100/10, 1fu 12, anasaednduranwana, auuwsesu,
LaIa119, ATIMWY 10130 Ussina'lng

1.4.1. n&ausaginaniig
SUD-Chemie (Thai) Co., Ltd.

1.4.3. wasInsdwii 02 645 0669 91
1.5. vanuautnsdwvigaidu :
1.6. siayadu q

1.6.1. &safiduas O 12/ Yes

‘laisey

Z  ila / No
1.6.2. dfinuasingdunsa
1.6.3. Bnagenaiinsauasa :

1.6.4. mslafulseiaand

2huas19 media Tu nsnsaveznau

1.6.5.2ia8u

Code 15000121

Date 28/5/2019

o o, o
tanssaNlaaaftALIAuAIsIa

GLODAL GREEN CHEMICALS

2.1. msduunilssanansidmviamsuauauszuy GHS uasdayalussdumdviassdugfing

2.1.1. wansauunanuiluduaseaiuszuy GHS
laiszy - aiszy

2.2. avdlsznauaainmuszuy GHS mudvtiannuiiuanstianissyio
2.2.1. flasnsad :
2.2.2. fandasaeiviadiisinaasaeiouszuy GHS : Filter Aid Type A

2.2.3. fydnwaluazgUdeydnmal

2.2.4. édeyaunen

2.2.5. siaanuuaaanuiiluduase

Code
Ref

Date

15000121
1

28/5/2019
2/13
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o o, o
ranasaudaaaduaaIAusgIsiai

GLOOAL GRIEN CHEMICALS

2.2.6. saaumaiiiluliaaisseie

- du agssAaLAasn LiwdmAuiaquilandaaudu q
- aaillaanansfiy uazbiduduase

- Jaqiilih'lvW ‘ o

- Wiwiland msszuneannd Avisewaluiy Aivineu

2.2.7. dasumaiiiugruiasuinigy

2.3. anufluduanaaunbilaiiunaainnisiiwunaussuy GHS wiaviszun GHS ‘Linsauaauée

2.3.1. Suanadaguawatngizass

2.3.1.1. msAainlsauzisy
“LinalWiAinlsauzise
Non-Carcinogen

AaliitAinTsAusise
Carcinogen

ananaliitinlsauzise
Maybe-Carcinogen

2.3.1.2. WasaszuuWugnssy

finaaaszuuugnssuy
Mutagenic

‘Lifinasasyuuiugnssu liisey
Non-Mutagenic N/A

2.3.1.3. 2iayadu q

2.4, Suanasadoidnsan

® laiszy

Code 15000121
Ref 1

Date 28/5/2019
3/13

N/A

GLODAL GREEN CHEMICALS

3.2. ®1THEN

aduit  dasuilsznauansiad

1 Silica

2 Alumina

3 Chloride &
Fluorides

4 Ferric Oxide

5 Titanium Dioxide

6 Calcium oxide

7 Sodium oxide

8 Phosphorus
Pentaoxide

9 Potassium oxide

10 Water soluble

11 Acid soluble

o o o
ranssANlaaafutiaIAusgIsIad
Safety Data Sheet

davirlyl

avalsrnauuazas

daviag

winaay UN

Code
Ref

Date

Page

15000121
1

28/5/2019
4/13

AtnAuRIUNAN

winaay CAS  vwinawaa EC

doifatuuaznsvin
asdyousoLvitadies

% 1 wiin

89%

3.5% max

Absent

1.0 max

Traces

3.5% max

3% max

Traces

0.1% max

1% max

2.5% max
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GLOOAL GRIEN CHEMICALS

AnAsNsUUNEILNR

4.1. 38nsdsuwenuna

4.1.1. mawala
wndautnegiheg M Aflannausand

4.1.2. MsfUARNIIAINITGY

4.1.3  asdudaMIIMIIan
a9 shatinlsnasnailunal adeas 15 uiit

4.1.4. msndufiu

4.2. 2 n5wianansynuiiandgy

4.2.1. MsAaNaLIaunaY

4.2.2. MIRUNAINSLAR

4.3. Aiamsiatsanensuwngisavinviu

4.4. Msquasnsianiaduiasaiuns

Code 15000121
Ref 1

Date 28/5/2019
5/13

o o, o
tanssaNlaaaftALIAuAIsIa

GLODAL GREEN CHEMICALS

UIATANTNIAYLNRY

5.1, anseuwae vl
5.2. TFLWAIAMINTEN i

5.3. anuiuduanaawgiinaduannasad

5.4. adnsalilaviuiiArruasdamsseiv dnsulinuagiwde
‘Lifidaya

5.5. Msfiaudaduiulinuaginde

5.6. Hayadug

unsnsinnisilainisundlviazasans

6.1. damssyivdiuunna
Wuiland asszuneanna Mdnewaluiy Avineu

6.2. adnsalilavAudunsa

6.3. funaunsfiifouanidu

6.3.1. nsdinn$rlunainn 6.3.2. nsdinnHrlvavan

‘Lifidaya “Lifidaya

6.4. Aamssrivaudwindan

6.5. 3Ensuagizaadmsudniiuuasvinanuasain

Code 15000121
Ref 1

Date 28/5/2019
6/13




(6¥)T-TM

Code 15000121
Ref 1

Date 28/5/2019

o o o, o
ag1saulaaafuAtfusgsiadl

Filter Aid Type A

GLOBAL GRIEN CHEMICALS

7/13

. A @ ¥ o
ANsAUaIe teaaueing 129U uazsiAusnun

7.1, AamssyTolumsaudiaiadaudns 109y warnisiiusnsiadielaansi

‘Liflduasedunies

7.2. aamznsifuiamnatiolaande suvferavinulunsAusamansdingulle

7.2.1. annzasiivdnmativilaandy
‘“Lifidueasadufiae

7.2.2. davimlumsiAusnsnansiaindulyle

7.3. aauidaiiu/aanuniladeu TOL WWT unit/ Utility

7.4. Jaulansdafunasansiluiaingu

7.5. Hazard Class s1u UN
7.6. UszianuasnsdaiAuaiunguuna

8 mMsmuANNsSuduRRLarnsilasiu

8.1. daindavinanvsududalalusazlfisouniasdasindanediniu

Name TLV-TWA TLV-STEL TLV-C PEL IDLH Thai biological limit values

8.2. msmuqumﬁmnﬁuﬁmmxﬂu

8.3. aunsalilavAusiagiuyana

8.4. guintauuana

tunsdl Aanflusasil nmsilasdu madumala Wildiesasdiewala Mifldnsassvduauaa

8.5. msilasudu q

o o o
nz1saulaaaduAafusiad

Code 15000121
Ref 1

GLODAL GREEN CHEMICALS

Filter Aid Type A

Date 28/5/2019

Page 8/13

9 AMANTGNIIAIEAINLATNILAL

9.1. &AULMIINIBATIN :
9.2.n8u :
9.3. Andiadndauasnduvisule :

9.4. aanuiunsaene

9.5. anuaauual uagaatianudy :

9.6. AatfanizusuLazIvuaINIsIAan

9.7. 3eu'lu :

9.8. dnsn1ssEive

9.9. anuansalunsanéalvlauasuasudsy uazAaf

7-9 69

RnRaNazane - °C
uagaatfanudy - °C
nBudan -°oC
dnnsnssenn - °C—-°C
- °C (Close cup)

- mg/sec

nailalunsaa’lu - sec

wasnsa danvildluniséalu - mm/sec
.10. ArdiadAngoaauazsigauasnnuW .
9.10. Adlahagogauavenganasaulal - % LEL uasw3a - %UEL
wiadNAaFIAALALINAAUAINTTILLTR
9.11. audula : - kPa flaqungi - °C
9.12. auununwiiutla : wWisuduaaafianvindu - kPa
9.13. AmNuUUILUUFUANS : - g/cm3 wi3a kg/m3 Aaaunqd
9.14. anuausalunsazanele : -
9.15. mﬁuﬂsxamﬁ'miaxmu‘z.laoms'tuvfumao n-octanol
fain :
9.16. anungfiviandalu'leias : -°C
9.17. asungnfinsganaen : -°C
9.18. auuiia : -
9.19. AAnusaumtafiannnisan g : -°C
9.20. NANTNARAUTTELNIUAINTAN TN -cm
9.21. nansnadaunsanbiiluiuitle : - s/m?
wisuduainafianvindu - cm
9.22. wamsnagauiny : o "
wagnda tladlw'lwaiunu - sec
ANAFS
uasdun : i
dnduansililadnelane | dusunelane
vnaiurifansunsanaansantvaiaaslu'le - - i
seazalunsien vl - - sec
v3adnasadonisanivai - - mm/s
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- - Dat 28/5/2019
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Page 9/13

AutddasuarnstAalfisen

10.1. msiindlAasen

10.2. anuadasmioiad :

O &fius / Stability O iwddusuavdamdaaudial / Instability and emit gas ®© ‘hiszy N/A

10.3. anuduldldtunisiindfnsenduae :

10.4. aaneimmanidns :
“Lifidaya

10.5. FaauainAulale

“ifidaya
10.6. anuiuduasazasansiiinannnasaanas “ifidaya
10.7. enusunsalunisdansay : “hifidaya

o iwedwiWn |

Toxicological information

11.1. MosuRUNE Z aswala O asn&ufu O nsduldanefiinig Z  AsRudanivaieen

11.2. annsUnngifianuduiusAuaadn#aenienianIw ntadi wasnoieine

11.2.1. annsiiAmtasAuaadnsagmenianw

11.2.2. avnnsiiAmdasfuaadnsaznoni
11.2.3. axnsiiAmrasmeisinen

11.wansgnudsunduuasviiadumonds nufonaiaionnnssuduia

11.4. danudluisiiodudiaa

11.4.1. ms5udsgvu : “aifidaya
11.4.2. msduia : iifidaya
11.4.3. Msgeau : Laifidaya

o a o -
anasaudaaadaaadusgisiad C°di 15000121
Re
- - Dat: 28/5/2019
GLODAL GREEN CHEMICALS Fllter Ald Type A o
Page 10/13

12 2iayacIuiinaINg

12.1. anuilufinsiassuuing (luituazuuun adl)

12.1. 1.uamsvedauanuiluisidaundusailan ifidaya
12.1.2. wanisnadgauanuiuimdaunduea lifidaya
12.1.3 wansvnadauanuiluimdsuwdusa : lifidaya

12.2. msanAlvamuuLaraNdINNsalunstassgans

ifidaya
12.3. d@naanlunsszanniinniw Lifidaya
12.4. nsadautnaludu : Tlifidaya

12.5. wansenulumadovadug

ifidaya

13 s tunisiida
13.1. ﬂ’agmﬁmﬁumnwaotﬁu :
13.2. Alayamsuudna tadauthaatinolaands :
13.3. SEmsidazandevignsias : ifidaya

13.4. nsindaussasaidlasunsluiau :

siayadinsunIsAURS

14.1. vanaaa UN / UN Number : laiszy Pictogram
14.2. ﬂaﬁqnm’aalun'ﬁ‘uudom‘m UN :

14.3. dszanauiuduasadmdunisauss

14.4. ngun1sussa (614) :

= O 1 O hild ® iszy
14.5. M5IAGNANITNIINELR

14.6. Aamssziofitarduiunle
14.7. msuudvalranzusauialug

14.8. ussafauaitiansauss :
14.9. siayaduq
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Page 11/13

slayatAtfungAaiiedu

15.1. agsudaumsiuaiudaandy guaw uardowinaax

16 aayalAunAungiaiodu

16.1. Juidae3aanasdayannulaaadeaivliulsoulaanan 28/5/2019

16.2. sazdaauasaaitlafinsuldsunlasanasanulaaafaaiiuibu

.. a 'Y . R s
16.3. Fiafunauavdnustanaztiatdaildluianansainulaands

NFPA Hazard Code HMIS Hazard Rating System
FuATIEANNT, tiaudane s
. 0 = Liduase
9 . AUATIEUIN o £ v
EPGERLLE o 1 = duenaanian
HNI
AU 2 = duamaihunane

Ui O Reactivity 3 = duasiaann
4 = funsuatnaTunse

duase UUULRZAY

16.4. Aaya'lWdlanaisainudaansie

Wadayanan : (93) Filter Aid Type A.pdf
Wadayaded :

16.5. nguanaludsamariiAaizas

16.6. Mhinuasdaya

16.7. tiayaduq

Filter Aid Type A

NFPA Rating

Insdnviaacanseia

@ duasiacagunIn

- f{u AgsEAaLAaIa

UN Number: ‘lissy CAS Number :

U : -°C FadalWlgias: -°C

TWA-TLV : Classification :

Hazard Statement

adnsaiilavAugdruyaaa

tunsdl Aanfludacii nsilasdu madumeala wlal
wdavhannala Ailansasszduayna

@ aslgunanuia

mMsgaax: wdaudaihog M idanausand
ATFURRAD: -

AMIFUARAAN: &9 detihlFinaunaiiunal adng
dag 15w

AsnduAu: -

@ a5l lunseLIWE

ANSAULIERATNITIALAL

‘Lifiduase Adlufies

nsdisasnIsTutayaiNIANGaGa
EG 15000121 urluafor :
Adiau

@ nsdan1snsainndr’lva
1

ifidaya

| 1




(TS)T-TM

Filter Aid Type A

UN No: ‘lissy

iamuugaIANUTluduase

2AaAITITI

- &'l_u%;xmnLﬁaamL’Jjutﬁmﬁu’mmtﬂanﬂaauﬁu 9
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GLOBAL GRIEN CHEMICALS

1.1. fandasueivisadmisiindnsauaianuszuy GHS
1.1.1. dasnsiadi :

1.1.2. gasnowadl :

1.1.3. davnennsen :

1.1.4. wnusiadiaias :

1.1.5. dwinTuana

1.2. astediaaiadu q :

1.2.1. wusiaanilseanang :

1.2.2. wadufionumanuind 1 sasannugisl :

1.2.3. inududiad

1.3. Aanunintunisldasiafivazdaiue 9 lunislyd

1.4.1. n&ausaginaniig
Actochem (Thai) Industries Co.,Ltd.

1.4.3. wasTnsdwi

1.5. wanaautnsdwvigaidu
1.6. siayadu q

1.6.1. fsiafidunsie

1.6.2. dfinuasingdunsa
1.6.3. Bnagenaiinsauasa :

1.6.4. mslafulseiaand
12dvand

1.6.5.2ia8u

o o o, o
rand1saNlaafuALnAURISIAN

T 1 -
ﬂ15u0ﬂﬂ15lﬁﬂ1uiaﬂ15ﬂﬂu 1]

1.4. snuaviduaNanuiarinanviuia / Manufacturer or Supplier Details

Code 15000117
Ref 1

Date 28/5/2019
1/13

Bleaching Clay

Wonder Earth

laisy

1.4.2. Aagj

121/59, 16th floor, R.S. Tower, Ratchadaphisek Rd., Din
Daeng, Bangkok 10400

02-641-3420

4 1/ Yes O "ild / No
Afiavasingdunsie 1
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tanssaNlaaaftALIAuAIsIa

GLODAL GREEN CHEMICALS

2.1. msduunilssanansidmviamsuauauszuy GHS uasdayalussdumdviassdugfing

2.1.1. wansauunanuiluduaseaiuszuy GHS
laiszy - aiszy

2.2. asdilsznataanmuszuy GHS sufsiamuiuaniianisseds
2.2.1. flasnsad :
2.2.2. fandasaeiviadiisinaasaeiouszuy GHS : Bleaching Clay

2.2.3. fydnwaluazgUdeydnmal

2.2.4. édeyaunen

2.2.5. siaanuuaaanuiiluduase

Code
Ref

Date

15000117
1

28/5/2019
2/13
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ranasaudaaaduaaIAusgIsiai

GLOOAL GRIEN CHEMICALS

2.2.6. saaumaiiiluliaaisseie

2.2.7. dasumaiiiugruiasuinigy

2.3. anufluduanaaunbilaiiunaainnisiiwunaussuy GHS wiaviszun GHS ‘Linsauaauée

2.3.1. Suanadaguawatngizass

2.3.1.1. msAainlsauzisy

ananaliitinlsauzise AaliitAinTsAusise “LinalWiAinlsauzise
Maybe-Carcinogen Carcinogen Non-Carcinogen

2.3.1.2. WasaszuuWugnssy

finaaaszuuugnssuy ‘Lifinasasyuuiugnssu liisey
Mutagenic Non-Mutagenic N/A

2.3.1.3. 2iayadu q

2.4, Suanasadoidnsan

® laiszy

Code 15000117
Ref 1

Date 28/5/2019
3/13

N/A

GLODAL GREEN CHEMICALS

3.2. ®1THEN

aduit  dasuilsznauansiad
1 Bentonite

2 Sulfuric acid

o o o
ranssANlaaafutiaIAusgIsIad
Safety Data Sheet

davirlyl

avalsrnauuazas

daviag

winaay UN

wnaay CAS

1302-78-9

AtnAuRIUNAN

Code
Ref

Date

Page

15000117
1

28/5/2019
4/13

wnaay EC

doifatuuazmsving
sdqousolvitadias
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GLOOAL GRIEN CHEMICALS

AnAsNsUUNEILNR

4.1. 38nsdsuwenuna

4.1.1. mawala

4.1.2. MsfUARNIIAINITGY

|19 &Y

4.1.3  asdudaMIIMIIan
a9 fmindfinaunn uag / wianswunu NSRIATNIATFIU Lﬁariﬁm‘lu

4.1.4. msndufiu

4.2. 2 n5wianansynuiiandgy

4.2.1. MsAaNaLIaunaY

4.2.2. MIRUNAINSLAR

4.3. Aiamsiatsanensuwngisavinviu

4.4. Msquasnsianiaduiasaiuns

Code 15000117
Ref 1

Date 28/5/2019
5/13

GLODAL GREEN CHEMICALS

5.1, anseuwae vl
5.2. TFLWAIAMINTEN

5.3. anuiuduanaawgiinaduannasad

5.4. adnsalilaviuiiArruasdamsseiv dnsulinuagiwde
liisey

5.5. Msfiaudaduiulinuaginde

5.6. Hayadug

6.1. damssyivdiuunna

6.2. adnsalilavAudunsa

6.3. funaunsfiifouanidu

6.3.1. nsdinn$rlunainn

Aufdu a1adu ud Nadngu Auadrluaaan i M s
TiFvusna Aiindsunaunn

6.4. Aamssrivaudwindan

6.5. 3Ensuagizaadmsudniiuuasvinanuasain
sovsna Miftinlsunaann
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Mlasldmsiaddivansaudu i iassau

unsnsinnisilainisundlviazasans

6.3.2. nsdinnHrlvavan

Code 15000117
Ref 1

Date 28/5/2019

6/13
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GLOBAL GRIEN CHEMICALS

Bleaching Clay

. A @ ¥ o
ANsAUaIe teaaueing 1291 uasiAusnin

7.1, AamssyTolumsaudiaiadaudns 109y warnisiiusnsiadielaansi

WAulugolfu Min nngndn

7.2. aamznsifuiamnatiolaande suvferavinulunsAusamansdingulle

7.2.1. annzasiivdnmativilaandy
WAuluviaoiAy ae ATdseaNe vine nrAnSuaing Miaaaadorunsldou duandrodu

7.2.2. davimlumsiAusnsnansiaindulyle

7.3. aauidaiiu/aanuniladeu TOL Warehouse/ ME plant

7.4. Jaulansdafunasansiluiaingu

7.5. Hazard Class s1u UN
7.6. UszianuasnsdaiAuaiunguuna

8 mMsmuANNsSuduRRLarnsilasiu

8.1. daindavinanvsududalalusazlfisouniasdasindanediniu

Name TLV-TWA TLV-STEL TLV-C PEL IDLH Thai

8.2. msmuqumﬁmnﬁuﬁmmxﬂu

8.3. aunsalilavAusiagiuyana

8.4. guintauuana

suuiuan mnduldlamuminnin Alasuausd uad

8.5. msilasudu q

Code 15000117
Ref 1

Date 28/5/2019

7/13

biological limit values
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GLODAL GREEN CHEMICALS

Bleaching Clay

9 AMANTGNIIAIEAINLATNILAL

Code
Ref

Date

Page

15000117
1

28/5/2019
8/13

9.1. &AULMIINIBATIN :
9.2.n8u :
9.3. Andiadndauasnduvisule :

9.4. aanuiunsaene

9.5. anuaauual uagaatianudy :

wouilo&nm

na

RnRaNazane - °C

uagaatfanudy - °C

L , . nBuLdan -°C
9.6. FaLhanluGuLazaIvaINISIHan
damsianssaine - °C—-°C
9.7. el : - °C (Close cup)
9.8. dnTANsTELng ¢ - mg/sec
naitalunsaalvl - sec
- . « o
9.9. anuausatunsanfalwlduasuasnds uasiey :
wasnsa danvildluniséalu - mm/sec
.10. ArdiadAngoaauazsigauasnnuW .
9.10. Adlahagogauavenganasaulal - % LEL uasw3a - %UEL
wiadNAaFIAALALINAAUAINTTILLTR
9.11. audula : - kPa flaqungi - °C
9.12. auununwiiutla : wWisuduaaafianvindu - kPa
9.13. AmNuUUILUUFUANS : - g/cm3 wi3a kg/m3 Aaaunqd
9.14. anuaunsalunisazaiu’le : \&@niian
9.15. mﬁuﬂsxamﬁ'miaxmu‘z.laoms'tuvfumao n-octanol
fain :
9.16. anungfiviandalu'leias : -°C
9.17. asungnfinsganaen : -°C
9.18. auuiia : -
9.19. AAnusaumtafiannnisan g : -°C
9.20. NANTNARAUTTELNIUAINTAN TN -cm
9.21. nansnadaunsanbiiluiuitle : - s/m?
wisuduainafianvindu - cm
9.22. wamsnagauiny : o "
wagnda tladlw'lwaiunu - sec
ANAFS
uasdun : i
dnduansililadnelane | dusunelane
vnaiurifansunsanaansantvaiaaslu'le - - i
seazalunsien vl - - sec
v3adnasadonisanivai - - mm/s




(85)Z-TM

nasaulanaduAaAugnsiad C°d‘: 15000“7
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Date 28/5/2019

Bleaching Clay

GLOOAL GRIEN CHEMICALS

Page 9/13

AutddasuarnstAalfisen

10.1. msiindlAasen

10.2. anuadasmioiad :

®© \&éwus / Stability O iwddusuavdamdaaudial / Instability and emit gas O iszy N/A

10.3. anuduldldtunisiindfnsenduae :

10.4. aaneimmanidns :
“Lifidaya

10.5. FaauainAulale
“ifidaya

10.6. anuiuduasaaasssiiinainasaanae "Laidi

10.7. anuaunsalunisinnsau :

o iwedwiWn |

Toxicological information

11.1. MosuRUNE O aswala O nsndufu 7 msdudanif@inds Z  AsRudanivaieen

11.2. annsUnngifianuduiusAuaadn#aenienianIw ntadi wasnoieine

11.2.1. annsiiAmtasAuaadnsagmenianw

11.2.2. avnnsiiAmdasfuaadnsaznoni
11.2.3. axnsiiAmrasmeisinen

11.wansgnudsunduuasviiadumonds nufonaiaionnnssuduia

11.4. danudluisiiodudiaa

11.4.1. ms5udsgvu : “aifidaya
11.4.2. msduia : iifidaya
11.4.3. Msgeau : Laifidaya

nasanulaaadAaAudnsiad C°di 15000“7
Re

Date 28/5/2019

Bleaching Clay

GLODAL GREEN CHEMICALS

Page 10/13

12 2iayacIuiinaINg

12.1. anuilufinsiassuuing (luituazuuun adl)

12.1. 1.uamsvedauanuiluisidaundusailan ifidaya
12.1.2. wanisnadgauanuiuimdaunduea lifidaya
12.1.3 wansvnadauanuiluimdsuwdusa : lifidaya

12.2. msanAlvamuuLaraNdINNsalunstassgans

ifidaya
12.3. d@naanlunsszanniinniw Lifidaya
12.4. nsadautnaludu : Tlifidaya

12.5. wansenulumadovadug

ifidaya

13 s tunisiida

13.1. ﬂ’agmﬁmﬁumnwaotﬁu :
13.2. Alayamsuudna tadauthaatinolaands :
13.3. SEmsidazandevignsias : anafinstlanda induinlalmiviaiminaldautaiofuaasviasiu

13.4. nsindaussasaidlasunsluiau :

siayadinsunIsAURS

14.1. wiunawaa UN / UN Number : laisy

14.2. ﬂaﬁqnm’aalun'ﬁ‘uudom‘m UN :

Pictogram

14.3. dszanenuiluduasiadmsunisuugs

14.4. ngun1sussa (614) :

= O 1 O hild ® iszy
14.5. M5IAGNANITNIINELR

14.6. Aamssziofitarduiunle

14.7. msuudvalranzusauialug

14.8. ussafauaitiansauss :
14.9. siayaduq




(6S)Z-TM

o o P
lnasaulaaafuAaIAusIsiad Code 15000117
Safety Data Sheet Ref 1

Bleaching Clay

Date 28/5/2019

GLOOAL GRIEN CHEMICALS

Page 11/13

slayatAtfungAaiiedu

15.1. agsudaumsiuaiudaandy guaw uardowinaax

16 aayalAunAungiaiodu

16.1. Juidae3aanasdayannulaaadeaivliulsoulaanan 28/5/2019

16.2. sazdaauasaaitlafinsuldsunlasanasanulaaafaaiiuibu

.. a 'Y . R s
16.3. Fiafunauavdnustanaztiatdaildluianansainulaands

NFPA Hazard Code HMIS Hazard Rating System
FuATIEANNT, tiaudane s
. 0 = Liduase

9 . AUATIEUIN o £ v

EPGERLLE s 1 = duenaanian

qunm :;ﬂn:m l 2 = uasathunang

O Reactivity 3 = duamann
Fuane [ETESEER) 4 = duasizadnouusy

16.4. Aaya'lWdlanaisainudaansie

Wadayanan : 97) Bleaching Clay.pdf

IWaddayadrede :

16.5. nguanaludsamariiAaizas

16.6. Mhinuasdaya

16.7. tiayaduq

Bleaching Clay

UN Number: ‘liisy

U : -°C

CAS Number :

FadalWlgias: -°C

NFPA Rating

TWA-TLV : Classification :

Hazard Statement
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Bleaching Clay

UN No: ‘'lisy

iamuugaIANUTluduase

2AaAITITI

ST UAKNAN / IRAUUIL

i Actochem (Thai) Industries Co.,Ltd.

121/59, 16th floor, R.S. Tower, Ratchadaphisek Rd., Din
Daeng, Bangkok 10400

LasTNIAWY : 02-641-3420

CAS No :

asUgunenuna :

ATFAAN: -
MSRUARA: {19 eady
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nasaulaaafduAaIAudIsiad
Safety Data Sheet

Code 10060022
Ref 1

@G&M CHEMICAL Date 23/12/2016
Page 1/13
ﬂ'\ili\‘l"ﬁﬂ’lilﬁﬂ']ﬂ%aﬂ’liﬂﬂu wnaw

Identification of the substance or mixture and of the supplier

1.1. fandasarivdadioindndaaianuszun GHS / Product name or GHS product identifier

1.1.1. dagnsiafl / Common name : Fuel oil
1.1.2. gasmewafi / Chemical formula :
1.1.3. favnenisan / Commercial name : Fuel oil
1.1.4. wauswadiatas / CAS number : 68476-33-5
1.1.5. ﬁ‘mﬁn‘iman_a / Molecular weight : N/A g/mol
1.2. MsuvEenigdu q / Other product identifier :
1.2.1. wwaswandseanané / UN Number: 1268
1.2.2. Wwadufiauaianuind 1 zasananwgTsil:

Annex I, EU directive 67/948/EC
1.2.3. wwaduilad / EC number 270-675-6

1.3. danuninlunisldasiafinazaaniuee 9 Tunslad’ / Recommendation for use and other prohibitions for use
N/A

1.4. snaandunuinuianininuuig / manufacturer or Supplier Details
1.4.1. fudansadndnne / manufacturer or
Supplier

V3N A7 Tnavaa tafida A1da (unnau)

1.4.2. iagj / Address

wwail 8 auu la-uila fANAAFIUATTUNIUAIWA GILANILAINA
dnaifiasveas I9ninseaag 21150

1.4.3. wasnsdwii / Telephone number 66(0) 3897-1000 ext. 1190,1191

038-971191

1.5, e Insdwvianiu
Emergency telephone number:

1.6. ﬂ”a:gafiu 9 / Other information

1.6.1. aswafiduasne / Hazardous substance

O/ Yes 1
1.6.2. :J?mms;oamﬁmaunsao
Max quantity storage

1.6.3. nslaflsyiaand / Uses
Marine fuel oil

A"l / No

1.6.4.2iayadu / Other
N/A

o o o -
ranasaNlaaafuAaIAuAIsIaL
Safety Data Sheet

Code 10060022
Ref 1

@ GLOBAL CHEMICAL Date 23/12/2016
’ msdviauniluduasia
Hazards identification

Page 2/13

2.1. msnuunlssanasdmviassuauaNsyuy GHS wardayalusduanaviaseauginie
GHS classification of the substance/mixture and any national or regional information

2.1.1. wansawunanuiluduaseaiuszuy GHS / Hazard classification according to the GHS

229111 - Ussandaaanuiuduesia 4
anuiludsdaundu nviha (mndfinsnduAuainll) - dsaandaaanuiluduesa 5
anududmdsuwau nensmala (mafinsmalalyl) - dssandasarududuesa 4
msAalitAinmsnataiuguaddaaduiug - Ussinvedan anududuesia 2
Asnauusy - dssinndasaniuduase l(m 1Auaz 1B)
anufluizaaaimziihvungaiioanizanzay annssududaad - Ussiandaaanuiuduasa 2
anuiluduanaannnsaidn - dssandasanududuasie 1
muiusuanosadowaaantui - Ussantasamiuguans 1
2.2. avdilsznauaaineuszuu GHS Hufvtiannuiiuansianissyio

GHS label elements, including precautionary statements

2.2.1. famnafi / Chemical name : N/A

2.2.2. fandnsaviviadisinansaaiauszuy GHS :

Product name or GHS product identifier Fuel oil

2.2.3. dyanuaiuazgideydnwal / Symbol and Hazard pictograms

& ®

2.2.4. edeyauneu / Signal words duase

2.2.5. daanuuandanuiludunsie / Hazard statement

2agiuaIfia Tu'le

uduesieaindufiuianla

Hluduesaagaautnll

framodoin anainanuAnlng dawugnssu ( Wiszyvnesududaansiad lunsdiiisia
AvinliAnanudailndil )

ananalitAauesy ( isgy mesududaansiad Iunizﬁﬂﬂmswmu‘n Lifivnesududadu dvinlvitAaanudailnad )
anvihdusnedaadmy Wasududaiunaiuu vasududath ( Wisryatmzfonna Alasuduane unsdiinnu
uaglvissumosududaansiad unsdiAinsigauin Widmesuduiadu AvinlvitAaanudalndi )
anaduduasafomels’ lan&uAuuazsiuiinlinedasax

Hluissausesadefidinluiin

Rgain Lifivmesududadu
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nasaulaaafduAaIAuAIsIad
Safety Data Sheet

Code 10060022

Ref 1
GLOBAL CHEMICAL Date 23/12/2016
Page 3/13
msdvianiluduasia (6a)

Hazards identification

GLOBAL CHEMICAL

2.2.6. asumaiiludanisseio / Precautionary information

- iutlviineannlu [- viuguumd] ) )

- Auliiean i dsenavuasiuf@insau

- Autudidu

- Lnum’uu"nisqluuuawuuu'(umuu [mumsmummmﬁm]

- nANLAnINSANARALAINIT AvevtaLdam

- anwlvarainatvvhisvdonanisuudrandaue

- ®wld [yailavAu] [qofia] [uazadnsaiilasAuaivn/min] Anuneau

- suldalnsaiilasAuaiuyanaiiunsay ndndoonsdudainanse

- wéndoolililuagmaiuagviassuneih

- Iunsmtnmummmimleimu‘l'-um"Lﬂ wndaudnegihallasuanausaniuazlaaanlvivin

- andu ll vihwvinhiandeu: Wuliasuwndindiuazuanlinsudsanruzussauazaain

- uAINNFUAIAUAINTY 'tunamLﬁamm"lmi:.lmiﬂutﬂaumuummumm"moaanmu(s”uimuvgwm) TutBunanniiui
[mumssummnaommwuua,mmmmuao Tiwuuwne]

- aanduuaraneri 1 warinwamminiunat 15 - 20 w1l nanrauunaaudaand i udsaavius anatfulvareasall

2.2.7. dasgumariiflughuiaduiiaugy / Supplemental information

N/A

2.3, anuiluduaneduililmiunaannnisiwunaiuszun GHS wiaiszuu GHS Linsauaauéis
Other hazards which do not result in classification or are not covered by the GHS

N/A

2.3.1. :Tumﬁuoiaammwad'm’?a%‘o / Potential Chronic Health Effects

2.3.1.1. msnatinTsauzi5e / Carcinogen effects

“LinalWiinlsauzise
Non-Carcinogen

AaliitAnTsAusise
Carcinogen

ananaliitinlsauzise
Maybe-Carcinogen

’Lui”u
N/A

2.3.1.2. Wasaszuuwugnssu / Mutagenic effects

finasaszuuiugnssy
Mutagenic

ifinasaszuuWugnssu
Non-Mutagenic

laisey
N/A
N/A

2.3.1.3. 'u’mgaﬁu 9 / Other information
N/A

2.4. Suamasadowdnaay / Environmental Hazards
N/A

o o o, =
ad1saulaaaduiaafusisiad

Safety Data Sheet

Code 10060022
Ref 1

Date 23/12/2016
Page 4/13

mm]sunm.luawmaumnmnumuwau

Composition / information on ingredients

3.2. &suau / Mixture

sdui dashuilsznavansiadl
NO Composition Name

Atmospheric tower
petroleum residues

winay EC
EC Number

winaay CAS
CAS Number

wunaey UN
UN Number

dawas
Synonym

davhy
General Name

Fuel oil 68476-33-5 270-675-6

dofatuuazmsvinans

Ugouaalvitadios
Impurities and
stabilizing additive

% tiwiin
% Weight

100.00
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Safety Data Sheet
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anasaNlaaafuAaIAudIsiad
Safety Data Sheet

Code 10060022
Ref 1

Date 23/12/2016

Code 10060022
Ref 1

Date 23/12/2016

GLOBAL CHEMICAL GLOBAL CHEMICAL

Page 5/13 Page 6/13
uﬁmsm‘swasytwa‘\i

Firefighting measures

U 1oL L U TR
First-aid measures

4.1, 98 salguwenina / First-aid 5.1. @sduiwasTiviutal / Unsuitable extinguishing media tiAdeflusn

4.1.1. mnswala / Inhalation 5.2. ssduiwAviuanzau / Suitable extinguishing media wolAfiuia msuaulaaantasd Ty uavazaastin

Wenagihelfuinaiiainmausans iinluvindmalaldazain  wamalaannalvaandiau  indouwneui 5.3. anuiluduenaameiiiaduannansiad / Specific hazards arising from the chemical

. . luwlaszmavintinnitainiduazaiaaasldwuunasiia WvinwiWan Ivsidaunduun'lel
4.1.2. mMaduan9finte / Skin contact ]
aaadaruavsasuviitwilau avaandiminBinasnauaray  dadaividuilaunaminaduanlaivi mindesiaansseanadacag

Tl WL 5.4. aUnsalilasAuRiAruazdanissede dmsulinuagyiwde / Special protective equipment and precautions for fire-fighters.

sndadundsuaradnsailnilasmeifunrialaniia deussainiaALuuwaAn
4.1.3  asdudanivalen / Eyes contact

awammmindunamaiequi  hinanrauunaaudaan mnaanaanlade  awesa'ly 5.5. asidausasmiutinuaeywas / Precautions for fire fighters
PN " N/A
4.1.4. nnsn&unu / Ingestion
v biadey Swihdsunndviud  vinbidslameihatluyaaafivuasd 5.6. siayaduq / Other
N/A

4.2.mmsu‘§awans:muﬁd1ﬁm / Most important symptoms/effects

4.2.1. msiianaldaunay / Acute Effects masnsianisidainisundlviazasans
N/A Accidental release measures

) _ 6.1. Aiamisseivdruumaa / Personal precautions
4.2.2. msuignainisiie / Delayed effects
AWENAUDANAALZLI

N/A wandaonsgaanlassvauasasainll

4.3, AamsRaITUIMIINISUNNETAGAgYinYiui / Indication of immediate medical attention 6.2. minsalilaoffuduama / Protective equipment
N/A

4.4. Msquasneianieiadaiadseiiunis / special treatment needed, if necessary.

WiFhauaing 6.3. dumaunisilfiifeuanidu / emergency procedures
4.5. 8u  / Other 6.3.1. nsdinn$a'luaun / Large Spill 6.3.2. nsdiun3a'luatian / Small Spill
N v . @ & & a
vilvifniiouvis anaszaaldasaree lassmafifianuiinduigearavinlilnanuaauidniasiuazaravinlvthedses aaunan u:!j]msﬁ"mamnﬂsmmnmwLauq nqa‘mmﬁ:"luamnﬂsmmnmw;auq
fiuvguay Adu'la iadaudouvasiialluuinasaun gadusseiaduuns nse wndaudauvasiialluuinasaun gadusssaduuis
viansidan MwansauudAnluatuzsdmsuzandoannasiad N5y wiadsiday
vinanudzaaiazdaasiduilauiviasvdaat) Aingauudiulumruzgdmiuuaddaannansiadi

vinanuaranaiazdnansviduilauivasvdaat
6.4. Aamisseivdudoniaaan / Environmental precautions.
flasAulilvansInaasviassinminiouasunagtin

6.5. 3ansuasiaadnsudniAunazvinauazaia / Methods and materials for containment and cleaning up.

wgansHamnlndananudne  daudaunaeiialiluuinasau gadusssofunie na wiaansdan
AngauuaAulumguzdmiuzasdaannsisedl vinenuszaraiaadaansiduilauivasvdaag
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7.1. siamsszielunisuusiaadausna 1w uaznisifusnmnatinalaands / Precautions for safe handling

nanidsemavinalaalassmnain ldviamsdudaduans
TildansTuysnanfinisssunaannaAiagwa

7.2. aamznsiuinsnadielaandes suferavinulunisiAuinsnansiaindulails / incompatibility

7.2.1. annzasiivsnenadivilaanie / Safe storage condition

duludiy wiskazusnaifinssanaaiaa'las
Auilla&antly

uliiheanndaqimandulale wailv uazaangige

7.2.2. davhulumisiusneansiiandulale / Incompatible chemicals condition

Aulvivinenntaaiandulils walv uaraangiige

7.3. anuiidauiu/aauiiladou / Storage area

GC6

7.4, JaulunsiaiAuzasansit i / Incompatible chemicals condition

N/A
7.5. Hazard Class by UN 3
7.6. Uszanaasnisdatiuaunguuna / Classification
8 A1SAILANNITSURUNRRAzATsilavAY

Exposure controls/personal protection

8.1. diminAaneanhiusudxlalusalfidouniamdaindanisthaiw
Occupational exposure limit values or biological limit values

Name TLV-TWA TLV-STEL

TLV-C PEL IDLH Thai

8.2 mimuanme’imnssuﬁmmsan / Appropriate engineering controls

N/A

8.3. aUnsaiilavAusagiuuana / Personal protective equipment

y
)
8.4. guinenaruumna / Personal hygiene

Muainsaiinilasmeidumalanfiegaduiiauazla
fiuguiiailasduaisiafivaringu sugailasiuarln

8.5. nsilagAudu 4 / Other protection

viuAuawns/du guuvdlufivineu sefauasmivadsannmsvineuduans

dadaridduitiaunauinaduanladivi

biological limit values

9.1. &anusn9nanIw / Appearance : Liquid Finenadeden

9.2.n&u / Odour ndulalasasuau
9.3. AdindnAnuasnduiisule / Odour threshold limit) : N/A ppm
9.4. aranuflunsaeng / pH-value : N/A na
9.5. annaauial wavaatianuds uaanazan <30 °C
Melting point &Freezing point uaraaifianude <30 °C
9.6. AaLfanBusuLazvIaINSIAan © Joduidan 160 °C
Initial boiling point/Boiling range shuadnsidan 160 °C — 500 °C
9.7. aanu'lW / Flash point : >60 °C (Close cup)
9.8. dns1n1ssewne / Evaporation rate : N/A mg/sec
9.9. anuansalumsandalnlauasuasudy uasha nanlaflumsdaivl (Burning time) N/A sec
(flammability (solid, gas) uazwia danvilalunis@alvl (Burning Rate)  N/A mm/sec
9.10. r-hﬂm=hmesgoa_mtazshamwaanﬂuvhvlw
wiamAagIgaLarsgauadIn1sseLia 0.5 % LEL uasw3a 5 %UEL
Upper/lower flammability or explosive limits
9.11. mnudu'la / Vapour pressure : N/A kPa aquuqil - °C
9.12. mnununwiu'la / Vapour density : wWiguduainafianvindu - kpa
9.13. Amunuuiuduinsg / Relative density : N/A kg/m3
9.14. anusunsalunisazane'ls / Solubility(ies) : N/A
9.15. méi:uﬂizﬁmﬁ'msa:mwaomﬂu'ﬁuﬂaa n-octanol : N/A
a1 / Partition coefficient : n-octanol/water
9.16. anungfiiand@a’lWleias / Auto-ignition temperature 250 °C
9.17. asungfinnsaanudy / Decomposition temperature : N/A °C
9.18. aunuila / Viscosity : >3 mm2/s @100C
9.19. AAnusaumatafiannnisan‘luai/Heat of Combustion : N/A °C
9.20. nan1smadausraznIvasnIsanlu N/A
The ignition distance test) :
9.21. wamsnadaunisanluilufiuile : 3
the enclosed space ignition test N/A s/m
WinuAuarnadiavindu N/A cm
9.22. wamsnadaulwy / the foam test : " .
uagnda wadlwluiiunu N/A sec
" AAa&IS .
uazdnn : e
dmsuansilitlanolave | dmsunelans
vnaiiuriflan (wetted zone) munsanaamsanivsizadivls  |N/A - Ui
narlunsan’luid (Burning time) N/A - sec
wiadamasnrsan‘lui (Burning rate) N/A - mm/s
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10.1. mstAnlfAsen / Reactivity
N/A

@® \&dies / Stability

Possibility of Hazardous reaction

asaandlaadatiiousg

Hazardous decomposition products
10.7. anusunsalunnsdansau / Corrosively

11.1. mosudula
Route of Exposure

N/A

N/A

11.4.1. ms¥uilsgnu / Acute oral toxicity
11.4.2. msdua / Acute dermal toxicity
11.4.3. msgeaau / Acute toxic of the vapour

10.2. enuafiasneiadl / Chemical Stability :

10.3. anudluldlatunisiindfAsenduase :

10.4. @aneiimsnanidns / Conditions to avoid
Ausau wadlv dsenie W warunasidiainaug

10.5. Yagvzindulaile’ / Incompatible materials

10.6. mnuiiluduasisaasansitinainnisaanad :

nsuala

Inhalation

11.2. axmsinngAfianuduiusiuaadneraiznoniann moad uazyefeinen
Symptoms related to the physical, chemical and toxicological characteristics

2ia

Asndufu
Ingestion

O liafiasuazdanilaandie / Instability and emit gas

N/A

O "lisyy N/A

asuaunavanlasd  asuaulaaan’ae

N/A

HAGTUREINEN
Toxicological information

ATFUAENIIRINTY
Skin contact

11.2.1. axmsviiAeasdunadnraenionnaniw / Symptom related with physical characteristic

11.2.2. mmiﬁtﬁmﬁaoﬁuamé’numzmeLnﬁ / Symptom rerated with chemical characteristic

11.2.3. annsviiAEntasmefininen / Symptom related with toxicology

LD50 Oral - rat :>5,000 mg/kg
LD50 Dermal - rabbit :>2,000 mg/kg
LC50 Inhalation - rat : 4.1 mg/l 4h

ATFUARNIIAION
Eye contact

manelaatlassmiaeinllaafinasassuudssanvinivithadsey Guse aduld daunde duauLazvdanuass

11.mansznudsunduuasiiindunande (delayed and immediate effects) sauvionai3asa (chronic effects) annns¥udua
(Contact delayed, immediate and chronic effects)

msdudzuaziiunanuinlifiwisuiedadunalvifimiodniay

mMssududminiuaisauaravin it lwidoflunalvifioniisgavinansatioans

11.4. dranailuisivaiugdiiay / Numerical measures of toxicity

o o o
anasulaaafuiaIAusgIsiad
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Ecological information
12.1. anuflufinsaszuudng (lutiwazuuun 61#) / Eco toxicity (aquatic and terrestrial, where available)

12.1.1 wansvegauanuiuimdaundusailan :
Toxicity to fish

12.1.2 wamsvagauanuiuisidoundusa :
Crustaceans / Toxicity to crustaceans

12.1.3 wamsvazauanuiuisdaundusa :
Algae / Toxicity to algae

12.2. msanAvenununazausnsalunsaasdans / Degradability and persistence

Fish : NOEL: 0,1 mg/l 28 days
Crustacea (Daphnia magna )EC50: 2 mg/|, 48 hours

Algae (Selenastrum capricornutum) ErC50: 0.75 mg/I,

‘Litasdany'laagv5as

12.3. @naanlunssgaunIIInwm :

bio-accumulative potential N/A

12.4. nsiafaudaludu / mobility in soil : N/A

12.5. uansenuluvnadamiadug / Other adverse effects :

N/A
iawasanlunisAnda
Disposal considerations
13.1. dayatAtduninuacde : N/A
Waste information
13.2. dayanisauaiy adaudiaaenvldaande : N/A

Remain materials

13.3. ‘iﬁmimﬁmﬂamﬁuﬁgnﬁaa :
Waste disposal

13.4. psirdaussadawidlasunslutiau mMsiAaaduruss Il fidiaunguunaaasnienanisuasiadiivuauadviad
Package contaminated disposal du

mimﬁm'm’ﬂﬁﬁﬁmuns_mmm.laomasmmmazm’aﬁmummaoviaot“iu

siayadusunIsaudS
Transport information
14.1. viunataa UN / UN Number :
14.2. #aignsialunisuusoan UN :

UN Proper Shipping Name
14.3. dszananuiuduasadniunsauss

PETROLEUM DISTILLATES,N.O.S. or
PETROLEUM PRODUCTS, N.O.S.

Transport Class/Division 3

14.4. ngunsussy (61d) : Package group (if any) III

14.5. ASLAANANITNIINELA [ORt] O hildd O iszy
Marine pollution

14.6. damsseioiandviuly N/A
Special precautionary for user

14.7. msuugearannzusauna tval N/A

Transport in bulk
14.8. uiiaﬁm'ﬁtﬁamﬂludo / Classification code F1
14.9. viayaduq / Other
N/A
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15 sayalfnfungaiaiedu
Regulatory information

15.1. agszifisunvaruanulaandy guaw uazdwiaaau/ Safety, health and environmental regulations

16 sayalfnfungaiaiedu
Regulatory information
16.1. Juiidaesauanansiayaaulaaadoaiulsnlsounluanas / Date of latest issue

23/12/2016
16.2. Naazdaauasaaitlafinmsalfsuwlasanansanuilaaafaaiiuidu / Description of point of Safety Data Sheet changing

16.3. dafinurasdnustauariataildluansisaudaansie / Abbreviation explanation

NFPA Hazard Code

Fummananvien vl

HMIS Hazard

Rating System

0 = Lidunsa (No hazard)

1 = duesnadniiae (Slight hazard)

2 = duasaiunane (Moderate hazard)
3 = duasnaunn (Serious hazard)

4 = dunseatnoguusd (Severe hazard)

]
TInnIni

sy
i @ Reactivity

dusTusn
AEAM

TURTI LA NS5

16.4. dayalaianaisanudaaasia / Information Safety Data Sheet files
IWadayanan :

IWaayaa1ede

16.5. aguinalullssmariAeziag / Local Legislation Related

Wiu. Inadunsie w.@.2535 !
NNNTENTANUANIATFIUTUNITUTUNT T0N15 uagafiunisauaulaansde timduansiafidunsie w.d. 2556

16.6. ﬁmwaoﬁaua / Reference

16.7. Hayaduq / Other details

mmmvnLanmsmauammﬂaamnu 8 wiwneau 2558
Ydayaniagluansistayaaulaaasdefifuagiurayaimmn lduandaindanugnsas atelsAan 13¥n AT Tnavaa wa

Fuel oil

UN Number: 1268 CAS Number: 68476-33-5

NFPA Rating

07U @ >60°C adaln'ldias : 250°C

TWA-TLV :

Hazard Statement

luduesaanduAulyl, uduesreaigaaunlil,
fdagedenaraiamnudalndsawugnssu(Tvissymoesududaan
siafilunselninnsdgatinluiniesududadunvintviAaanudayl
nafl), ananalviAnuziso (Wiszumosududaansiafl
lunsdiifimsigainlifmesududaduivinvidaaudal

), aAvinduasuaaaitig :
L:Jasuauwmﬂunmmumasnanwam(’tuiuum siavuait ey

_uFaumsae ainsdlsdnsanay

Classification :

OO0

nsdnvidanansaiantiu

alnsaiilavdudruyana
savsnldyailasiuansiad,
maomu"tanouausnu"lummwumu,
savanuldiniavilasfuaren, sasaulavtinin,
savaInldminnindulumin

duasracagunIn

WRadinanduAuainlyl, (HuRwainduduainlal,
HluduesraanduAudll, Radinadudaduds,
luAraduddAu, Huduanaaduldafini,
anafluduasaddudafini, [Radinagaauainll,
Hluisargaauanll, (Juduasadigaauanlal,
anafluduasadigaauianlyl,

Vinhiifinile luiarsgunsinasvinaiaalen,
sgaadaveafiutounn, ssanatdavsafiiuiodnias,
1INAIEAIAT DENITULSY, TEANLLADIADAIIAT BENITULTY,
szanaLdadsanigatdnian. aravinliiAeansuw

< o, Py
asUsunanuna Asnldlunisduinie

Wiehagihellfousnaiiainausans Tiinluvindinalal
winmaladnnnlvaandiay  igounndviud
namﬁamuadaam‘mﬂmﬂau svaanmainlinannnuay
dndarituiaunauinnduanlain vadefiannsszaned
svanaetiunamaisuni  inanrauunaaudaan v
Tvdgasia‘ly

W tRIniurs a1asaatdasnignn
"lasumnvmmmmwumaomamlmnauummwmanﬂmsw
gaunan fuoouay ARULE

woLAfiuvie msuaulaaan’lud TWn uarazaasin

AsautinauazAsIaLAy nssansnsainnd)lva

nandnemsinalaanlassmninldviamsdudaduans
Lildsstursnaiiinsseunsanaaioioowa, Wuluddbu
wisuazudnaiinisszunaaimaled  Aulladan’ly
WulvivinennYaaiuaindulils wad'lv uavaangise,
wWulieanntagiendulile wadl uaraamadas,
N/A, muaﬂnsmﬂnﬂaomomumu'qumo]annWLm""La
dugefiailasduansiafiuaziniu sugeiasduwalar’iv,
viuAuang/du guuvdluiivinau
afiauarniInavannnIsvinauAuas

anwawAuaanIINLILI
uﬁnLﬁuamsammﬂamwumomnm"l,ﬂ
unmmi‘h"lviamnﬂﬁm‘mmwmuo
Lnaaummmacmtuﬂ‘lw‘luusnmsam AATURITAILAULAY
8 wiaasidan
mmzn“z\mumLnn’lunwu"mmwaotﬁumnmsmu
vnmwawmmwamqmmsmﬂmﬂaumumwuaaan

P Hasduliliansvaasviassunmiviouazumasin
dnidanluitlau

nszﬁa“aamﬁuﬁagmﬁmﬁ fnea / For more information please contact :

s%a / Code No. 10060022
Adiau / Warning :

ur'lam$eni / Number of Revision :
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Fuel oil

UN No : 1268

Aiannuudavautiuduasa :

HluduesaandudAunly, Hudueseagaauiailil,
fiaasvdainaratiaanudalnddaiugnssu(Tissymesududdaisiafilung
diriinsigaun hifesududaduiviniviidaanuanlngil),
ananaliAeusise (Ivssumoesududaansiad .
Tunsealnfinsigauinluinesududsaunvinlvidamnudalnadl),
ganavihduesiasaaimeg ; ) )
Wasududadunaruuniasududae (Tvssuaimsisnuailasuduasa
unsdldnsuuay

AT &

- Auliviennlul [- viwguuws]

- AUl W dsenelWuasiiudiisau

- iAuTudiiu

- Lﬁumﬂuzussa/ﬁuﬁa’luﬁmumﬁLﬁu [ﬁﬁnwsmﬂmmmﬁﬁ]

- nANLREINIRUNAIAUAINITY avaudatdacn

- solvizzanatovhdsudoannmsauaraindautne )

- swld [yailasiu] [aefia] [uazadnsalilasduaieai/min] Mmanzau

- suldadnsaiilasdadruyanaiivinzay wdndusnsTuRETaan59

- wandeelitwlvagnioiuasviassunetin

- tunsaliAnaiifialaanisuialawn Ty
tadauenarihalilasuannausgniuavdaaalywn

- dndudn’ld iuvinlvanteu:
Tisulsnunnadiuinazuanlinsufivadurussauasaain

- ydsnnFudEFuRINlY
’vanamLﬁamﬁ"Lm”‘a*umiﬂuu‘]auﬁaunmﬁuﬁuamﬁaaanm“pn(szuimmjmﬁm)
TudSanawnniiud [drfimsszaadasiaduuasiiaaaiiias Iiwuuwnwne]
- laanduuazaiezn 9 uazdumadainiunai 15 - 20 ui
nanAauunnaudaand i navanviunviusn nntulvareasa’lal

snuazdUaKNAN /a1

U5EN : U5 A7 Tnavaa weda A6 (W1r12u)
Company

ag : a7 8 auu la-ule 4ANAAFINATTINLAWA
Address grualuawe anaifiasseaas Iouiaseaas 21150
LWassAw

B o ey 66(0) 3897-1000 ext. 1190,1191

CAS No :68476-33-5

A1sdsuwanuna / First Aid :
Withaihe lddosnaifiiainausans
TviwnTuvihnmnalalaazain
winmaladnnnlvaandiau  indeunwnedviui
aaadaiuazsasinfiduiiau
dvaanmaiilBnaunnuasail
Fadarvuilaunauinnduanidiv
windefianmsszaaidavad Wldwuuwnd
danmaiiunaivaiaquni
lvinasmauunataudaan vinaanaanledng
Tvidvensia‘ly
Vi lWEInTowiy a1assaatdasalenn
”l,las:mLlf/’iﬁmmLm”uﬁuﬁajomaﬂﬂﬂna’uummmg’ﬁn
hasnuazanavihlvithadswe daunan fussuay
aauls

wasmsanidu (Emergency number):

038-971191

ailnsaiilavAusruyana
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ALV RSIAEN WA ANSHEN Uaz
Identification of the substance or mixture and of the supplier

1.1. fandasarividadioindndaainiuszun GHS / Product name or GHS product identifier
1.1.1. dagnsiafl / Common name : Light Naphtha
1.1.2. gasmewafi / Chemical formula :

1.1.3. favnenisdn / Commercial name : Light Naphtha

1.1.4. wauswadiatas / CAS number : 64741-46-4
1.1.5. ﬁ‘mﬁn‘iman_a / Molecular weight : N/A g/mol
1.2. msuvEnigdu q / Other product identifier :
1.2.1. wwaswandseanané / UN Number: 1268
1.2.2. Wwadufiauaianuind 1 zasananwgTsil: N/A

Annex I, EU directive 67/948/EC
1.2.3. wwaduildd / EC number N/A

1.3. davuninlunisldasiafinazdaniiuee 9 Tun1slad’ / Recommendation for use and other prohibitions for use
N/A

1.4. snaandunuinuianininuuig / manufacturer or Supplier Details
1.4.1. fudansadndnne / manufacturer or
Supplier

V3N A7 Tnavaa tafida A1da (unnau)

1.4.2. iagj / Address

wwail 8 auu la-uila fANAAFIUATTUNIUAIWA GILANILAINA
dnaifiasveas I9ninseaag 21150

1.4.3. wasnsdwii / Telephone number 66(0) 3897-1000 ext. 1190,1191

038-971191

1.5, e Insdwvianiu
Emergency telephone number:

1.6. ﬂ”a:gafiu 9 / Other information

1.6.1. aswafiduasne / Hazardous substance

O/ Yes 1
1.6.2. :J?mms;oamﬁmaunsao
Max quantity storage 54158

1.6.3. nslaflsyiaani / Uses

A"l / No

Alan3u

1.6.4.2iayadu / Other

o o o -
ranasaNlaaafuAaIAuAIsIaL
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Hazards identification

2.1. msnuunlssanasdmviassuauaNsyuy GHS wardayalusduanaviaseauginie
GHS classification of the substance/mixture and any national or regional information

2.1.1. wansawunanuiluduaseaiuszuy GHS / Hazard classification according to the GHS

22911 ' - Ussandaaanuiuduasia 2
MsAnnsauLaznIsIEAaLAadfafiIngy - dssiandasanuiudunsia 2 szanaiag
asAangse - ssiandasanuiiluduasie 1 (We 1A uaz 1B)
anuiluisaaszuuiuiug - Ussiandas anududuasa 2 ;
anuiluinsaa fnilhmingaioianizanzag anmsiududaasodo - dssandasamniluduese 3
anuifluizeaaimziihvungaiiaanizanzay annssududaad - ssiandaaanuiuduasa 2
anutiuduasieannnmisanadn - Ussandasanuiiuduesie 1
2.2. avAilsznauaaineuszuy GHS Hufviannuiiuanstianissyio
GHS label elements, including precautionary statements

2.2.1. damnadi / Chemical name : Light Naphtha

2.2.2. fandnsauvivizadisinansaeiauszuy GHS :

Product name or GHS product identifier Light Naphtha

2.2.3. dyanuaiuazgideydnwal / Symbol and Hazard pictograms

2.2.4. edeyaunen / Signal words dunse

2.2.5. aaanuuandanuiiludunsie / Hazard statement

gasvalnaylasunel ge

seAeLAavaafIntonnn ) o ;
ananalitiaussy ( iszy msududaansiad ’Lunimmumiwmun BifimeFududaay AivinliiAaanufalnéil )
fidamededn anafnduasasanisiasaiug wiansnluassd (nstummm savlvidayadunsiaatiolanIgianay
wazlvszymosududaansiadl ’tuniﬁ‘m"ﬁmswaﬁuﬂ Liffvesududadu dvinlviAaanudalnail)

a1asvAaLAay sanvtdumala wiaanavinludiedu (drowmg) wiafiugy (dizziness)

anavinduanasdaaime Wasududsiunaiuiu wiasududadh ( Wissuaimefovua Alasuduasa lunsdiiingu
uaglvissyumosududaansiad unsdiinsigaun Widmesuduiadu Minlvildaanudalndid )
anadluduanefoaels Wandufuuazsitualdnorasan
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I Astivianuiluduasia (sia)
Hazards identification

2.2.6. asumaiiludanisseio / Precautionary information

- néndaonsdudaduanusauLazuuasnndialseanal [uazansaandlad] [- inuguums]

- daarurussytiniu

- mumﬂuvnssq/uuua‘lumnmimnmmmnm

- 'lﬂmm"’l.uwuﬁﬁﬂmsi ANERINATIR

- awlvarainatvvhisdonnnisaudandaue

- #wld [deilasdu] [aodia] [uazallnsaiilasduaieni/min] Anuean

- flavAunisaaagiowindan

- LdesnsilasdunisiiadsyIniadiaed

- Autivineann il dssmalwuasiufavisau

- 'lunsmmmaumumiﬂumimuhmﬂﬂ maaumuwﬂm’(u"’lmummﬁuiawﬁuauﬂaau’(uwn

- Ma”amnﬁuwaﬁuﬁmua 'MnamLaamﬁ"lmsumsﬂmilauﬁmumﬁuﬁu.a.,maaanmumuman’luﬂsmmmnﬁuﬁ
[mumss"mumaammﬂutm"mmmmuao Twuuwne]

- ilaendunazano LLavuuuuamuuuﬂunm 15 — 20 i nasAauunnaudaand il Matiuliareaisa’ly

2.2.7. disumaiiilugduiasuiugy / Supplemental information
N/A

2.3. anuiuduanoduihilaifunaannnisduunaiusyuy GHS wiavissuu GHS ‘Linsauaauiiv
Other hazards which do not result in classification or are not covered by the GHS

N/A
2.3.1. duanasagunwatina3as / Potential Chronic Health Effects
2.3.1.1. msnawinlsauzse / Carcinogen effects

‘LinalvlAinlsauzise
Non-Carcinogen

AaliitAnTsAusise
Carcinogen

aanaliitinTsauzise
Maybe-Carcinogen

2.3.1.2. wasaszuuRugnssu / Mutagenic effects

finasaszuuWugnIsu
Mutagenic

anainanufadnfisiafiugnssu

Lifinasasruunugnssu 'Luiuu
Non-Mutagenic N/A

2.3.1.3. 'u“auaﬁ'u 9 / Other information

flfagvdainanaAnduaaaanisiasgyugusanmsnluasss
anavinivdreduniadiuee ) .
anviduanaaaszuussdiadaalasududadunainiuniaiu dudxan
2.4. Suamasadowinaay / Environmental Hazards

N/A

laiszy
0 N/A

o o o
anasulaaafuiaIAusgIsiad
Safety Data Sheet

Grr

avalsznaunazdayatdt AU unan
Composition / information on ingredients

Code 10060001
Ref 2

Date 28/12/2016
Page 4/13

3.1. asudien / Homogeneous substance
3.1.1. damoiad / Chemical identity :

3.1.2. 'ﬂamﬁtg / Common name : Light Naphtha

3.1.3. flaviag / Synonym : Solvent naphtha (petroleum), light aliphatic

3.1.4. vaneaa CAS uagdiviiidnwazianzdu, : 64741-46-4

CAS number and other unique identifiers
3.1.5. Aadarlunaransisouselvitadias / Impurities and stabilizing additives
Lid
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U 1oL L U TR

First-aid measures

4.1. 98n1sdguwenuna / First-aid

4.1.1. msuala / Inhalation

indautnarlszaudelldoaauddetiannmauians smgavnalalvldalnsaiznevnala (Taasdrunsinausuunual) viu
hamalalaanisiihihntasnse Futingeunwned

4.1.2. msfuEN19[@IUY / Skin contact

naadaruazsasviiilaumsafiaaniut seusnaidudasnafidiaiharainliinamnn uvuattodas 20 uit
Fnwsenmalvaugu Jumihdouwne

4.1.3  asdudanvavan / Eyes contact

seseinazaai mantuuuadneias 20 w1 Taadauldanauuuaratvaanlyiniie drdeszanaidas thaa sy ianlva
Tsuinaowwne

4.1.4. nmsndudAu / Ingestion
viunszsulvianiou nsdiihanuasd vinlidelan moiha d138add Withuthasmmihazaia Fuinasuwnne
4.2.mmsu‘%awans:mm7i'ahﬁn; / Most important symptoms/effects

4.2.1. msiianatiiauwau / Acute Effects

lansa'lasunevinbvilAanisseaaidasaaszuumoiiumeala
inhiAianisseaadaveanivan vinluauag

4.2.2. msuienainsiia / Delayed effects
nanfaaifidiulsenavsasuuduidialasuaaiunaiuuaiavinvitialsalatinauazussodiadanan
4.3, damsiansanensunnesadvinviudi / Indication of immediate medical attention
WiFhauains

4.4, mi(auas"nmLawwﬁdwﬁmﬁ'mimtﬁums / special treatment needed, if necessary.

N/A

4.5. du 9 / Other

N/A

o o p
tansasaNlaaafuAaIAugIsIAd
Safety Data Sheet

Code 10060001
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IATATHIAYINAY
Firefighting measures

5.1. asduiw&evivinulal / Unsuitable extinguishing media idatuan

5.2. ssduiwdviuanza / Suitable extinguishing media wolAfiuia msuaulaaantasd Ty uavazaastin

5.3. amnuiluduasnaaweiiiiaduainansiasl / Specific hazards arising from the chemical

aavadnaslassvahyvge axanﬁmﬂvl"lafhULﬂaﬁuﬁaﬁnmws”au dsenieglvvianlariy
laszvaaavasananaliiiediunsunssiia lanuainie
lassianuiinaitainiduazalaaas lunuunasiidalwvintuiwan lwitaunduun e

5.4. adnsalilasAuniAruasanissyiv @usuiinuagiwde / Special protective equipment and precautions for fire-fighters.
-sulaalnsalufiafidvarinialuds (SCBA) wsauduninAALLULANRLEN

5.5. msiiausdadmsuiinwasgyiw&e / Precautions for fire fighters
-syfeduasaannlassnaviiiuie

5.6. ayaduq / Other
N/A

asa1sinnsyiainisuns luanacans

Accidental release measures

6.1. 2iamIssyivdiuyana / Personal precautions
suldainsaiilasduduane agluivissunaainavid

6.2. ansalilavAudumsia / Protective equipment

6.3. fumaumsﬂﬁﬁﬁmuqmﬁu/ emergency procedures

6.3.1. nsdinn¥rlviaunn / Large Spill 6.3.2. nsdinnirlvuavas / Small Spill

-lillaAuunasandall wadlW msguuvdtlufiuiduase -
fuusnfiuriduanoaunssisia@anadanug -
’Lm@ummi‘h"ma:fmﬂﬁimnﬂsmmnmwmﬁmﬁumm -
Mafindadudlaaiaannisunsnszanauasiasee -
atnFudEvIaLiutuas

fugailasAussiafinsanminmailasAunismelaufinddeda
a1 LAuaEsinasaldnzurussy uagadussiiass
g fu wiamsiday

6.4. fiamsseivsudoniaaan / Environmental precautions.
flasiulilvansivaagviassun e

6.5. S8nsuarigaadusudniAuuazvinauazaia / Methods and materials for containment and cleaning up.

Lﬁu:ta‘“lumﬂuxﬁﬂmai}mdm%uﬂﬂﬂﬁﬁm vl lllunauruss vnududaansiad
Saunfluaraasdamfiailasdumssavaaasans ! )
szmnaanaluusnaiuuazaigvinaIuazaInusnaasns luanadsainiiuaisaanuuauad
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Page 7/13 Page 8/13
7 AsAuae ndautine 129U uazAusnen 9 AMANLTANIS
Handling and storage Physical and chemical properties
7.1. lamsszialumsuusiaadaudia 1291 uazaisiiusnenatinelaaass / Precautions for safe handling 9.1. danugmununw / Appearance : Liquid & "Lidid
Lﬂaauuﬁmma‘oﬁnﬁm"LWLuu“snmsa}m awuwmugagawnu%Lam 5 9.2.n§‘u/0dour nuasEsTuAe
undnldvnsgaanlassazadasidn lduasnsdudadsiafinioavanazAinile
7.2. aamznsiuinsnadielaandes suferavinulunisiAuinsnansiaindulails / incompatibility 9.3. Adiadndnuavnaunsule / Odour threshold limit) : N/A ppm
7.2.1. annzasiivsnenadivilaanie / Safe storage condition 9.4. aranuflunsaeng / pH-value : N/A na
ulumaugtaain udaAuliladduunasAniiaanusau wad’lu/dszanalv 9.5. 3ananumal uavaaifanude : RnRauazale -60 °C
, Melting point &Freezing point wazaatfianudy  N/A °C
7.2.2. daviulunsiivusnenasiiiandu'lile / Incompatible chemicals condition i j . /
N/A 9.6. AnLfanBuAULALIILAINISHAA RLIEHTERI) N/A °C
Initial boiling point/Boiling range shguadnsidan  31.3 °C—191.6 °C
7.3. geuiidaiAn/aanuiilyou / Storage area GC6 9.7. aaawll / Flash point : 230 °C (Close cup)
7.4. Jaulunsdafvuasansilitzndu / Incompatible chemicals condition 9.8. &as1nssuie / Evaporation rate N/A mg/sec
N/A o o . .
9.9. anuansalumsandalnlauasuasudy uasha nanlaflunsdaivl (Burning time) N/A sec
7.5. Hazard Class by UN (flammability (solid, gas) uazwia danviladluniséalvl (Burning Rate)  N/A mm/sec
7.6. Uszanaasnisiatiuaiunguuna / Classification 9.10. r-hﬂm=hmesgoa_mtazshamwaanﬂuvhvlw
SuFnaLazntsila s wiamAagIgaLarsgauadIn1sseLia 1.4 % LEL uavwia 7.6 %UEL
8 - n1sn1uqunssuw “a""‘i ‘"‘ Upper/lower flammability or explosive limits
xposure controls/personal protection . ; o
8.1. Ardadndarisanlvifududalalusaslfiidonuvtamdaindametinm 9-11. audla / Vapour pressure : N/A kPa Raqimadl N/A °C
Occupational exposure limit values or biological limit values 9.12. muvunuiiu'la / Vapour density : WisuAuamefienvindy N/A kpa
Name TLV-TWA TLV-STEL TLV-C PEL IDLH Thai biological limit values 9.13. anumunwiudning / Relative density : 0.62-0.88 kg/m3
Benzene 0.5 ppm 2.5 ppm - - - - - 9.14. anuaunsatunisazanals / Solubility(ies) : N/A
Toluene 20 ppm - - - - - - 9.15. Aduiszananisazaiauasanslutuuad n-octanol :
¥ . - N/A
sl / Partition coefficient : n-octanol/water
8.2. MsmuANMYIMmTINTLMINgEY / Appropriate engineering controls 9.16. aaumgiifiandalwleias / Auto-ignition temperature N/A °C
Faszruusaineanmauunansitilndunasinfiauafin dhadoluiae Lab msialvifl Hood gaaina 9.17. aaungiimsaanudy / Decomposition temperature : N/A °C
uazdnsruussinaamdluiduainig 9.18. muwnila / Viscosity : <7 mm/s2 i 40 C
8.3. ansaiilavAusiagiuuana / Personal protective equipment 9.19. Aanusaumtafiannnisan‘luai/Heat of Combustion : N/A °C
N 9.20. nan1smadausraznIvasnIsanlu N/A
The ignition distance test) :
9.21. wamsnadaunisanluilufiuile : 3
g the enclosed space ignition test N/A s/m
8.4. §uinen&ruumaa / Personal hygiene wWisuAuainafianvindu N/A cm
YinANNATAIATIIMENAINNNTRUARATLAT 9.22. namsmasauTviy / the foam test : wagta ulartWiveiuny N/A sec
8.5. nsilagAudu 9 / Other protection - Aflaans ,
uazdnn : niae
N/A dmsusnsilailanolave | dmsunelan
vnaiiuriflan (wetted zone) munsanaamsanivsizadivls  |N/A N/A Ui
narlunsan’luid (Burning time) N/A N/A sec
wiadamasinrsan‘luid (Burning rate) N/A N/A mm/s
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ANudAusuarastinlfisen
Stability and reactivity

10.1. mstAnlfAsen / Reactivity

N/A
10.2. enuafiasneiadl / Chemical Stability :

@® \&dies / Stability O Liwwdosuaviandaandial / Instability and emit gas O lsiseu N/A
10.3. anuilulilatunsiAndfAsenduase : N/A

Possibility of Hazardous reaction
10.4. @aneiimsnanidns / Conditions to avoid
anusau Ussamel wlad' vl ansaandlaavisuuse

10.5. Yagvzindulaile’ / Incompatible materials

asaandlaadatiiousg
10.6. mnuiiluduasisaasansitinainnisaanad : asuauleaan’lasd amsuaunauuanlae waadlauasdlou
Hazardous decomposition products
10.7. anusunsalunnsdansau / Corrosively N/A
2AayAGIUNINLN
Toxicological information
11.1. mosudula nMsmala Asndufu ATFUAENIIRINTY ATFUARNINAION
Route of Exposure Inhalation Ingestion Skin contact Eye contact

11.2. axmsinagAfianuduiusiuaadneraznoniann moad uazynefeinen
Symptoms related to the physical, chemical and toxicological characteristics

11.2.1. annsiAedasfuaaidneraiznienianiw / Symptom related with physical characteristic
wnmalaalassveifanueiniugon ivinlieduld ihadswe fiue wazdedu

11.2.2. mmiﬁtﬁmﬁaoﬁuamé’numzmeLnﬁ / Symptom rerated with chemical characteristic
Joisumiuey aduld adas

11.2.3. annsviiAEntasmefininen / Symptom related with toxicology

wnmalaanlassvaiianuainiugadrllvinlvinduld ihadswy duse wavdredu

11.mansznudsunduuasiiindunande (delayed and immediate effects) sauvionai3asa (chronic effects) annns¥udua
(Contact delayed, immediate and chronic effects)

aravibitAnnasamilauammaandanvsassuunisasodinidan anavinbithavas adou viassouazaau'ls

nsdudaguazidunatnuvinliszanaidassafivilonsadinivaniay

11.4. dranailuisivaiugdiiay / Numerical measures of toxicity

11.4.1. msFudsennu / Acute oral toxicity LD50 Oral Rat >4,800 mg/kg
11.4.2. msduia / Acute dermal toxicity LD50 Dermal Rabbit >1,900 mg/kg
11.4.3. msgeaau / Acute toxic of the vapour LC50 Inhalation Rat >5.080 mg/l 4 hours

o o o
anasulaaafuiaIAusgIsiad
Safety Data Sheet

Ecological information

Code 10060001
Ref 2

Date 28/12/2016
Page 10/13

12.1.1 wansvegauanuiuimdaundusailan :
Toxicity to fish

12.1.2 wamsvagauanuiuisidoundusa :
Crustaceans / Toxicity to crustaceans

12.1.3 wamsvazauanuiuisdaundusa :
Algae / Toxicity to algae

tapdanaldat1enas

12.3. dnaawlunsasaunoiinaw :
bio-accumulative potential

12.4. mstnﬁ'auﬁm’luﬁu/ mobility in soil :

N/A

12.5. uansenuluvnadamadug / Other adverse effects :

12.1. anuflufinsaszuudng (lutiwazuuun 61#) / Eco toxicity (aquatic and terrestrial, where available)

Fish (Oncorhynchus mykiss) LC50: 5.8 mg/I, 96 hours
Crustacea (Daphnia magna) EC50: 11.5 mg/I, 48 hours

Algae (Selenastrum capicornutum) ErC50: 12.5 mg/I ,72

12.2. msandvenuukazauaunsalunistiasdaie / Degradability and persistence

N/A

N/A

iawasanlunisAnda
Disposal considerations

13.1. dayatAeduninuacide :
Waste information

13.2. siayanisuuans indautnaainolaande
Remain materials

13.3. ‘iﬁn‘ﬁmﬁmﬂamﬁuﬁgnma :
Waste disposal

13.4. psirdaussadawidlasunmslutiau
Package contaminated disposal

14.1. viunataa UN / UN Number :
14.2. #aignsaslunisuusoan UN :
UN Proper Shipping Name
14.3. dszananududuasadmiunsauss
Transport Class/Division
14.4. ngun1sus3 (61d) : Package group (if any)
14.5. M5LAANANILNIINELA
Marine pollution
14.6. damrsseioiawdviuly
Special precautionary for user
14.7. msuugeaanrusauna tval
Transport in bulk

14.8. uiiaﬁm'ﬁtﬁamﬂludo / Classification code
14.9. viayaduq / Other
N/A

N/A

N/A

Aasaglivsasirdauandodefiludssnauandn )
Winmadavdaidududinindanzasiuazdaiivuauasviasiu
viafanlan i lisudu araazidennaedoiluduame vminadumnlain
WftifauIsidariminea

siayadusunIsaudS
Transport information

PETROLEUM DISTILLATES,N.O.S. or
PETROLEUM PRODUCTS, N.O.S.

3

I

O
N/A

N/A

@© "Lild O iszy
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sayalfnfungaiaiedu
Regulatory information

15

15.1. agszidisunearuanulaansdy guaw tLaxﬁommﬁaul Safety, health and environmental regulations
N/A

16 sayalfnfungaiaiedu
Regulatory information
16.1. Juiidaesauanansiayaaulaaadoaiulsnlsounluanas / Date of latest issue

28/12/2016

16.2. Naazdaauasaaitlafinmsalfsuwlasanansanuilaaafaaiiuidu / Description of point of Safety Data Sheet changing
N/A

16.3. dafinaravdnustauariataiidluansisaudaansie / Abbreviation explanation
N/A

HMIS Hazard

NFPA Hazard Code

Fummananvien vl

Rating System

0 = Lidunsa (No hazard)

1 = duesnadniiae (Slight hazard)

2 = duasaiunane (Moderate hazard)
3 = duasnaunn (Serious hazard)

4 = dunseatnoguusd (Severe hazard)

]
TInnIni

sy
i @ Reactivity

dusTusn
AEAM

TURTI LA NS5

16.4. dayalaianaisanudaaasia / Information Safety Data Sheet files
IWadayanan :

IWaayaa1ede

16.5. aguinalullssmariAeziag / Local Legislation Related

Wiu. Inadunsie w.@.2535 !
NNNTENTANUANIATFIUTUNITUTUNT T0N15 uagafiunisauaulaansde timduansiafidunsie w.d. 2556

16.6. ﬁmwaoﬁaua / Reference
N/A

16.7. siayaduq / Other details
dayaiagluianasiayannulaaadaiduagfutayarivininlduazdaindanugnead atnelsfionu us¥n 7 Tnavaa Lafinaa

Adin (llVI']“H‘Ll) '-zu"l,muﬂiunu'lm mmnummnnmaa’uawa;Jammuuiawavlmqaummmumnms’lmwumnmu

ght Naphtha

NFPA Rating

00O

Tnsdnviaanansaiantiu

FuasiucagunIn

wagtranaylassne ' luge

seanaLdaveafivitivunn

anatiamufadnfisiawugnssu

ananalitAiaueise
fliagedainaralindunsasanisiasywugusanisnlunsss
a1vinliddunsaiugg )
anavhduanasastuuadiadanflaiududadunaiun
quldan

UN Number: 1268 CAS Number : 64741-46-4

07U @ -30°C adia'ln'letay : N/A°C

TWA-TLV :

Hazard Statement
aadnanaylassnelylvge
szanaLdavaafiniivunn
anatiaAnufadnfisiavugnssu
ananaliitiaouzise
fiagodeinaraindunsiusanisiaseyw
anavin g dunsaiugg
anvinduanasdassuuadiaidanifiaududmiu uns

05 PPM, " Classification :

ﬁ‘v]ia‘lﬂ']iﬂuluﬂiiﬂ

adnsaiilavAusruyaaa
savauldyailasAussiadl dasanulawinnn
savsinldinsasilasiuaien)
sassulansfafsAaluiuaiuiid
savduldsasvinilasiuansiad

R EF G R TR T

indautheglszaudalldoaarunidedarnausand
Suingounne

aaadaruazsasuiniidiauansiafiaaniiud
sshaidudsasadmatiiazaialfinannn
wuadvian 20 uwn
aveeatharanivaruuuattaias 20 it
Taataul&anamuunazaivaanlvnite iunsssulianiau
Wihuthaaminazaia Fuingounne

>l o =
Asnldlunisduinie

e a < < - a v
11 (Baflunuan), msuaulaaanlae uasnoiaiinvie
Wnldiedasdntnusedugs

%' AsaAuLauarAIsIaLAY
-nanidsanmsduAaAUaNSs - Winuguuns
ulunaustlaaiin
WndaAubitnasuunasifinnausay walrlv/dseaan
FnsruuszinsaMALLLRWIEA LI Indunadriauans
sateluvias Lab msdaliidl Hood gaainae
uardnszuuszinaandlunduainie
’Lvmamuﬁuu,aumanﬂiuamﬂuuusiauavaﬂnsmsaasu
Lafiedaofind linatitAndssana Inliviniiu
TdunesnisilasdunisiAalWihade

nssansnsainind)lva

sugailavAussiafinsanmininilasiunisunalayiiafided
Wnansivnsalanuugussy uaigaduansivdasn e 6
wuldlumzugitasindmsuinldida il lun
ammLﬂuauaaaﬁ.lamwaaﬂ‘laswmu’uaams

srunsanalusinaniuuasaevinanuazaiausnadamnd

nszﬁa“aamﬁu'ﬁagmﬁmﬁ fnea / For more information please contact :

s%a / Code No. 10060001
Adiau / Warning :

ur'lam$eni / Number of Revision :
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Light Naphtha

UN No : 1268

Aiannuudavautiuduasa :

pasvialnaylasuve ) nge

szAeLdavaafintonnn

anatiaAnuAadndisavugnssu

ananaliAaugise
flaasvdainatatAindunsasanisiasgywususanisnluasss
a1Vl dunsafiugeg ‘
anvihduengaassuusvliadaaflafududsdunaiuuns

2AanI55239

- *vtﬁnLﬁmmiﬁuﬁaﬁuﬂ'nui“autgauma‘oﬁnﬁmﬂsxmﬂ"l,'ml
Bluazasaandlad] [- inuguuns]

- Tanausussqlviviu

- Lﬁum’ﬂuzussq/ﬁuﬁa’luﬁﬂmm’wmwmmﬁﬁ

- lflawnsluiuiifianssaanoanaia

- f9lvidzainathevhAsmdannnsauaiaiadaudie !

- @l [yailasiu] [aofia] [uazalnsaiilasduaieni/min] Avungau
- ilaviun1sddasgiowinaan

- launesnisilasAunisiiayseyluvhafad

- AUl W dsenelWuasiiudiisau

- lunsdliinaitiualaanismataiyld
indauthagihaliflasuannaianauazlaaniviin
- nAvNNFUAFAUMINIT

uunu [mnm‘mmmﬂamnmuuaummatuaa ’Luwuuwvm]
- aeduuara1odn 9 waztmnasmminiunan 15 - 20 un
nanAauunnaudaand i aniuliareansaly

it

U3EN :
Company

ag : a7 8 auu la-ule 4ANAAFINATTINLAWA
Address sfuaIuaINe dnafiagseaas Iyninszaag 21150

LwasInsdwy :

o ey 66(0) 3897-1000 ext. 1190,1191

’lunamLaammvlmumiﬂutﬂaumwum‘mumtawmaaanmnu'\uawaﬂuﬂsm wasinsaniiu (Emergency number):

CAS No :64741-46

A1sdsuwanuna / First Aid :

wndaudnaglsausolldoaauidedianmauiand
Furngounne
naadaruazsasuinillauansiafinaniui
Sosnaidudassaddiainazaiadinaunn
uruatnviay 20 uii

Femmathazaai ivaskiuuuatnaias 20 ui
naidauldanauuuazaivaanlyinine
virunsgsulvandau huilhasmmingzaia
[Fuindounne

038-971191

ailnsaiilavAusruyana
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() ﬁ r Safety Data Sheet 0 Ref
‘ GLOBAL CHEMICAL Date

Reformate

P 1 - v a
n'lsu\w.m'\sua‘\'u'msaa'ﬁwau HATHHNAN

Page

1

Identification of the substance or mixture and of the supplier

10010154
1

28/4/2015
1/13

1.1. dandafariviaciiindnsaaianuszuy GHS / Product name or GHS product identifier

1.1.1. #agsad / Common name : Reformate
1.1.2. gasnawadl / Chemical formula : duasnan
1.1.3. davenisen / Commercial name :

1.1.4. wnusWadiataa / CAS number : 64741-68-0
1.1.5. ihwmtinTaana / Molecular weight : g/mol

1.2. msuedaesgau 9 / Other product identifier :

1.2.1. wusWaaundseanané / UN Number :

1.2.2. wndrfianunmanuini 1 aasavawe sl :
Annex I, EU directive 67/948/EC

1.2.3. wuduildd / EC number

1.3. danusintunistdasiaivazdariueie 9 Tunislyd’ / Recommendation for use and other prohibitions for use

‘Lifidaya

1.4. snaaniduananvidarIndnvidia / manufacturer or Supplier Details

1.4.1. jn&an3asidana1minea / manufacturer or Supplier 1.4.2. ﬁatj / Address

1.4.3. wasnsdwi / Telephone number
1.5. nunaauInsdwiianidu/Emergency telephone number:
1.6. 'u'auaﬁ'u 9 / Other information

1.6.1. asafidunse / Hazardous substance
O 12/ Yes 1
1.6.2. ﬂ%mmma_mﬁasaumao / Max quantity storage

@2 ‘lilad / No

1.6.3. nslafilsyiaani / Uses
luansdosulunisnanansayaudng

1.6.4.27ayadu / Other
“Lifidaya

o A o p
tanasaNlaaafmAaIAuIsIAL
Safety Data Sheet

Reformate

2 Hazards identification

nsuvianuiluduasia

Code
Ref

Date

Page

10010154
1

28/4/2015
2/13

2.1. MsnuunlsaanansideInasnsnanausyuy GHS wavdayalussduaaviassaugnfiang
GHS classification of the substance/mixture and any national or regional information

2.1.1. wansawunanuiluduasiaaiuszun GHS / Hazard classification according to the GHS
2a9t1ad 1 - Ussandaganududuasa 2

2.2. aveilsznauaainamuszun GHS mudvtiannuiiuanszanissyio
GHS label elements, including precautionary statements

2.2.1. #agsiafl / Chemical name :

2.2.2. fandnsariviadiieindasaainuszuy GHS :

Product name or GHS product identifier Reformate

2.2.3. fgydnwaluazgUdeydnmal / Symbol and Hazard pictograms

2.2.4. adeyeyreu / Signal words duase

2.2.5. Aiaanuusavanutiludunsia / Hazard statement

aaavanaylasuvely Inge




(LL)T-TM

o o o
ranssANlaaafutiaIAusgIsIad
Safety Data Sheet

o o o P
anasauldaaafduAaIAuAIsIALl
Safety Data Sheet

Code 10010154

Ref 1 @
Date 28/4/2015 mpm’!mm

3/13

Code 10010154
Ref 1

Date 28/4/2015

Orm

Page 4/13

- o o o
avAllsznaunazaayatAIAudIUNEN

Hazards identification

Composition / information on ingredients

2.2.6. sinsumnaiitilutianassyds / Precautionary information 3.2, aswau / Mixture

- Lﬁu'&ﬁmomnmmi"ai [ﬂs;nwu"lvxl] [uazdar ] [- viuguuws] ‘ Foiarluuasmsving )
- daivlunruzussaniauu aduit  dadudlsznavansiad darhlyl dawas  wnewu UN  winowa CAS  wineau EC - vsdgoudebitadios % timiin
- Lﬁuﬂqﬂuguﬁq/ﬁuu‘a'[uﬁﬁmsmummmqﬁ NO Composition Name General Name ~ Synonym ~ UN Number ~ CAS Number  EC Number Impurities and % Weight
- WnhAunninstdviadaiuansaunseisiinisssuneainaiiewa stabilizing additive
- vhuAu du wiaguuvdluzaisvinou 1 Xylene 1307 133-20-7 16-22

2 Toluene 1294 108-88-3 15-22

3 Benzene 1114 71-43-2 6-8

2.2.7. dasumaiiilugHuiasuiinigy / Supplemental information

“Lifidaya

2.3. mnuiluduasaduidlildifunaannnsawunaiusyuy GHS wiavisvuy GHS ‘Lbinsauaaufie
Other hazards which do not result in classification or are not covered by the GHS
Lifidaya

2.3.1. 5umﬁusias{'1.|mwar.i'ml.§a¥\1 / Potential Chronic Health Effects

2.3.1.1. msnalinlsauzse / Carcinogen effects

ananaliitAnlsauzise nalilAnTsauzise iiAalvtAnTsauzise ® liiszy
Maybe-Carcinogen Carcinogen Non-Carcinogen N/A

2.3.1.2. wasiaszuuWugnssy / Mutagenic effects

finasiaszuuWugnIsy Lifinasassuunugnss laiszy
; : o O] !
Mutagenic Non-Mutagenic N/A

2.3.1.3. 'u'a:gaé"u 9 / Other information

“Lifidaya

2.4, fuasusadswinaan / Environmental Hazards

“Lifidaya




(8L)T-TM

o o o P
nasaNlaaafuAaIAuIsIa Code 10010154
Safety Data Sheet Ref 1

Reformate

GLOBAL CHEMICAL Date 28/4/2015

Page 5/13

sA1sUguNENLNA
First-aid measures

4

4.1. 38nsUguwenuna / First-aid

4.1.1. msmala / Inhalation

inszausalliannauiana amgamalatizhevinnisualan ﬂ?aN’muofaaim”i“unwiﬂnausuﬁﬁnﬁmulmﬁaatmgnﬁﬁ
fgustaudaAuvianiala aastiidn 'l viuldignsunsdasuuuihihnteaase drialadrunnlvldiesasiviaandiauie
WRILUNLTaaeIU

4.1.2. nMsfuian19@vtde / Skin contact

naadaruarsasivinTitiiauansaaniiui areusnaidudaasmoinazainlsunamnnlsyina 20 uvi
wiaAunsEIuNaaIsiAfl Saistenmalvaugu waswuuwnel

4.1.3 nsdudEn9n9en / Eyes contact

avenaetharaaiinaruatoias 20 17 wiaaunuaansszAedas Taadelfanauuuazaielvinite
asanan B varulviviigaen drdeszaadasadivinuuwned

4.1.4. nsn&ufu / Ingestion

viwvinlvianieu duiihavuaddvitnlidesnonmelhn diha sdnddlvithuihammirazaialvinuanausns
wanindounneinaaiu

4.2. 2 n15uianansynuiianday / Most important symptoms/effects

4.2.1. msiAenatdaunau / Acute Effects

Al : AaamsszAadas Mviedniauuas vt usuwas wiv anasda asannlaiuiidviie gnavaraaanial
a: a1anan1sszAELAaInT
lay : szanadaadauluihn madumiala

4.2.2. msuwisnainsiia / Delayed effects
‘Lifidaya

4.3, 72AITRATAUININITUNNET G RV TUT / Indication of immediate medical attention
‘Lifidaya
4.4. msquasnanisiddyiniseaiiiunis / special treatment needed, if necessary.

“Lifidaya

4.5. 8u 9 / Other

o A o p
tanasaNlaaafmAaIAuIsIAL
Safety Data Sheet

Code 10010154
Ref 1

Date 28/4/2015

GLOBAL CHEMICAL Refo rmate
Page 6/13
UINTANTNIAYLNRY
5 Firefighting measures
5.1. aseuwdeivilal / Unsuitable extinguishing media g

5.2. ansduwAIManeay / Suitable extinguishing media T asuauleaanias wowafiuve thindanisuaaldu

5.3. anuiluduanaawsiiAaduainaisiad / Specific hazards arising from the chemical

diawnlwiaghidnaasuaunauuanlae uay msuaulaaan’las dadlas Alau

5.4. adnsalilaviuiiAruazdamsseiv dmduiinuagyiwdv / Special protective equipment and precautions for fire-fighters.
adnsallailasmatdumalanfiadoussaannmanuunann (SCBA)

5.5. msifiaudagniuiinnasyiwde / Precautions for fire fighters

athagluiuiduanalamlndanailnsaiilasiu

5.6. ayaduq / Other

mmsmsﬁ'ﬁmstﬁaﬁmsun%ﬂuammms

Accidental release measures

6.1. Aamssvivaiuumna / Personal precautions

Muneiia sasvinge uavfanau fusnsiad ‘Lﬁvamﬁl,ﬂaumimﬁ WiAulmauzidehiladade vinauazaianautinun el
Turdnatsenumsialviidniaiuil wasiaien

6.2. ansaiilasAuduasia / Protective equipment

6.3. funaunslfiideruanidu / emergency procedures

6.3.1. n3dinn¥rluamnn / Large Spill 6.3.2. nsdinnfrluaas / Small Spill

aadussiinnsnasie du N wia
asgadudunaidalvl ‘
waztAuldmuusnfinidedadaiainllidaca’ly

funanudnaiinishvanianisun Taawuii adnoias 25 - 50
w3 Tagsay miﬂaumms’manmuaau
mmfumswunso"l,uamu fu ne via asqadudunbicalv
wazfulamuuegifidhiladadaiain i dasaly

6.4. 2iamsseivdudoniadan / Environmental precautions.

flagsfunsinaadgunaiin viaszanaii dulsfu viausnaduainia

6.5. I8nsuariaaansudniiuuazvinauasaia / Methods and materials for containment and cleaning up.

'l'vrsvmummﬁ'luusnmwa”ummﬁnaumﬂﬂ nuuazsasvdalduinllusnaviinismnilva dasdunsivaasgunaciin
viaszuna fulsdu vdavsnaduaina gaduansivaiivame du e wia asgadududbifaiv
LLa”mu’Lam'nuvmuvhﬂmumﬂmwam"lﬂmamma"lﬂ hihdadludasiaanlasuve wiavinlalinszanad
athihunanusidama
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Asauane Ladaute Ty uasifusnmn

7

Handling and storage

ifidaya

7.1. siamssyiolunsaudiandaudna 1fu uaznisiAuinuiatinlaansis / Precautions for safe handling

a9l dasiinaainduasuiadaainidiau lusswinensdranansllal Flow Rate A 1iaanmaAalwihadn
wazvinnsanamanslunnsnfiaangien alasainnatvlvsasadunaznisanamansarsvinfussuutla

7.2. aanzmsAunsadelaaasds sauvieraiulunisifusnsansiaindulile / incompatibility

7.2.1. annzasiivsnatinvilaansia / Safe storage condition

ﬁamnﬁmmﬂuzyﬁatﬁuajﬂuﬁﬁﬁnwsn"mmemaﬁ aoungiilige vm:nnLma’amms“auLLaszmﬁvh’lﬁLﬁmﬂsxmﬂ"l;v\l
vhenansiafinansudnidss msdaihaviuguuyd vsnaiiuas adnsalfiAuasarsismaiaanuluuaziusade
fitnFaviiansiaianisiivazavsansuagsruudaudiiafinisilva

7.2.2. dimviulunsiAuinmnansiaindulaile / Incompatible chemicals condition
“ifidaya

7.3. anuiidaiiu/aanuiilaiotu / Storage area OTH

7.4. L?“Jau"tmmﬁmLﬁwaamiﬁ”lm’u"\ﬁu/ Incompatible chemicals condition
“Lifidaya

7.5. Hazard Class by UN
7.6. UszanuasnsdaiAuaunguina / Classification
8 A1SAILANNITSUANNRUAzATsilaAY
Exposure controls/personal protection

8.1. mdadnAanaanluiududdlalunazlfidounsamdaindanetinim
Occupational exposure limit values or biological limit values

Name TLV-TWA TLV-STEL TLV-C PEL IDLH Thai biological limit values
Xylene-100 150 ppm 100
ppm ppm
Toluene- 50 50
ppm ppm
Benzene-10 1ppm 5ppm
ppm

8.2. msmuaumo"xmnﬁuﬁmmzau / Appropriate engineering controls
‘Lifidaya

8.4. §uineruumna / Personal hygiene

vinanugzaaInanadvanndfiiceu

8.5. nsilavAudu q / Other protection
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9
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rnsg1saulaaafduiaaAusisial
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AMANTGNIIAMEAIWLATILAS

Physical and chemical properties

Code
Ref

Date

Page

10010154
1

28/4/2015
8/13

9.1. @augnenianw / Appearance :

9.2.n&u / Odour

9.3. Adinindauasnduiisula / Odour threshold limit) :

9.4. aranuiilunsaan / pH-value :

9.5. 3@uaaNLAA) uaraatbanudy :
Melting point &Freezing point

9.6. ynaLdaausuLarIVuRINSIHaN

Initial boiling point/Boiling range

9.7. 3anu'lW / Flash point :

9.10.

9.11.
9.12.
9.13.

9.14.
9.15.

9.16.
9.17.
9.18.
9.19.
9.20.

9.21.

9.22.

Liquid
nduvamvuuunlaiasaisuau
- ppm

7 neutral

nRaNazare - °C
uagaatdanudy - °C
nEuLdan -oC
Awrasnmsifian 96 °C — 197 °C

-1 °C (Close cup)

9.8. dm31n1ssewne / Evaporation rate : - mg/sec
9.9. anuansalunsandalvlduasuasuds uasia nandilitumsiiai (Burning time) - sec
(flammability (solid, gas) uaznda danviladlunsdaiv (Burning Rate) - mm/sec
mﬁm:hﬁmfgmmmwhamaamm"h“lw
wiamAagIgaLarsgauadn1sssLiia 1.0 % LEL uagw3a 8.0 %UEL
Upper/lower flammability or explosive limits
Anudula / Vapour pressure : 5.6-9.8 kPa Mlaquuqii 25 °C
Aanuvuwiula / Vapour density : wWiguduainafianvindu - kpa
ANURUILUUSNANS / Relative density : - kg/m3
anuausalunisazain'le / Solubility(ies) : -
Mdulszdninisazainuasanstuduuas n-octanol : )
siaun / Partition coefficient : n-octanol/water
anmgfiniandalvlaias / Auto-ignition temperature 282 °C
aaungiinisaanady / Decomposition temperature : -°C
anunila / Viscosity : -
ArAusaundLafiannnsyn’luii/Heat of Combustion : - °C
HaNITNAFaUsTEENINLaINITAn lral .
The ignition distance test) :
wanmInadgaunsan niluiunie : 3
- -s/m
the enclosed space ignition test
wWisuAuainafiavindy - cm
wansnadgauiwu / the foam test : - .
warnda tladlWlviunu - sec
Aflaans
ERHERLE) - wihe
dnsusnsilidladnelane | dusunalany
vnaRuiliflan (wetted zone) aansanganisanivaizadiwle | - - Ui
na1lunisanvad (Burning time) - - sec
wiadnasn1san vl (Burning rate) - - mm/s

o A o p
tanasaNlaaafmAaIAuIsIAL
Safety Data Sheet

Reformate

Code 10010154
Ref 1

Date 28/4/2015

10 anutafasuarnstialas
Stability and reactivity

Page 9/13

10.1. nsiiiailfA3en / Reactivity
ifidaya
10.2. enuafiasnuiadl / Chemical Stability :

® \&fias / Stability O uiddssuazdandaasdlal / Instability and emit gas O aiszy N/A

10.3. anuduldlatunisiiadfAseduase :
Possibility of Hazardous reaction

10.4. aaeiimsnani&ny / Conditions to avoid

unavlszneln iasanlaanaiAnnissuiia’le’

Lifidaya

10.5. Yaqiiindu'lai'ls / Incompatible materials
Strong Oxidizing Agents

Wawn lwiaglvifinaiasuaunauuanlas uag
amsuaulaaan’las dadlas Alau
luansbidansau

10.6. anuiiuduanauasmsiiAnannmsaanad :
Hazardous decomposition products
10.7. enusunsalunisdansau / Corrosively

11
Toxicological information

Asndufu
Ingestion

ANTFUAFINIIAIIAN
Eye contact

AsFUAENIAINITY
Skin contact

msmala
Inhalation

11.1. mosudula
Route of Exposure

11.2. axmsnngAfianuduiusiuaadneaiznonianw moad uazmafeinen
Symptoms related to the physical, chemical and toxicological characteristics

11.2.1. znmsﬂLﬁ'u‘m"aoﬁuamﬁnmmzmamnmw / Symptom related with physical characteristic
Naa1A35¢AIELARY AINTNANIELLAY

11.2.2. mmiﬁtﬁmﬁaaﬁuamﬁnﬂmzmaLnﬁ / Symptom rerated with chemical characteristic
inbiieudsee thadses amnudadusu use 4 UNARE uay oa'le’
11.2.3. ansiiAmdasvneininen / Symptom related with toxicology

lusnsAansseanuudu

11.mansznudsundunasiiindunnavde (delayed and immediate effects) sauvionat3asa (chronic effects) annnssuduia
(Contact delayed, immediate and chronic effects)

Wandnaszuudszanaiunate vinlvidaudsee 1hadsee amnudaduay fuse 40 uuaad uag one'le
syangtdavszuumitiuniala la W®esuny wivuinan wialadiunn asmialagumal

11.4. ehanudufinivailudiiay / Numerical measures of toxicity
11.4.1. ms¥uilsemiu / Acute oral toxicity -
11.4.2. msduia / Acute dermal toxicity -
11.4.3. msgeaau / Acute toxic of the vapour -




(18)Z-TM

o o o "
lana1sanulaaafsuiarAusisiai Code 10010154
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12 Aayac uilnAINeN
Ecological information

12.1. anuilufinsaszuuing (lumiuazuuun 61dl) / Eco toxicity (aquatic and terrestrial, where available)
12.1.1.uamsnagavanuiuimdsundusalan :

-~ “Lifidaya
Toxicity to fish N
12.1.2. wansnadauanuiiuimdsunwduea : e
- Lifidaya
Crustaceans / Toxicity to crustaceans
12.1.3 wamsvadzauanuiufmdsunduda : o
“Lifidaya

Algae / Toxicity to algae
12.2. msandvemunutazausunsalunnstasaane / Degradability and persistence

“Lifidaya
12.3. dnannlunssganniaziniw : o
; ) ; “Lifidaya
bio-accumulative potential N
12.4. mswadauthaludiu / mobility in soil : “ifidaya

12.5. wansznulumeidauiadug / Other adverse effects :

‘Lhifidaya

13

Disposal considerations
13.1. ﬁaumﬁmﬁun'm’uaatﬁn :
Waste information
13.2. Aiayanisuudng wndautinatnalaande
Remain materials
13.3. 58msindnuasidavigneas : . - D, .
’ N Ufideuseidaunsynsreniassioulidnavuali
Waste disposal
13.4. msfidaussasaidlasunsluiau
Package contaminated disposal

14

14.1. vaneway UN / UN Number :

14.2. fiavigasaslunisuusoaiu UN :
UN Proper Shipping Name

14.3. dszananududuasiad msunisuug
Transport Class/Division

“ifidaya

“Lifidaya

“hifidaya
siayadusunIsAURS
Transport information

Pictogram

14.4. ngunsussq (61d) : Package group (if any)

14.5. MsLANAANIENIINGLA O 1o © Lild O "liiszy
Marine pollution

14.6. AamsssioNtAwa wunld
Special precautionary for user

14.7. msaudvsraaausauialng
Transport in bulk

14.8. ussqﬁmwﬁﬁamwum / Classification code
14.9. siayaduq / Other

o o o, .
ad1saulaaaduAafussiad Code 10010154

65 ot Safety Data Sheet 0 Ref 1
GLOBAL CHEMICAL Reformate Date 28/4/2015

Page 11/13

o o o o oo
15 AayatnenAUNHAaLIAL

Regulatory information

15.1. agsuifinumvsuanulaansdy guaw uazdowinaan/ Safety, health and environmental regulations

16 aiayalAmfungaaiedu
Regulatory information

16.1. Juiidawdauanansiayanulaaadoaiuliulsounluanas / Date of latest issue 28/4/2015

16.2. aazdnauasaaitlafinmsalfsuwilasanasanuilaaafaatiuu / Description of point of Safety Data Sheet changing

16.3. dasunnvasdnestauazdatailaluansiseulaande / Abbreviation explanation

NFPA Hazard Code HMIS Hazard Rating System
duaseann nsanvid’ e
. 0 = hiduasa (No hazard)
funsnesie wm?ﬂj 1 = duasadniias (Slight hazard)
qunm 0 nmai 2 = uamaihunane (Moderate hazard)
onaen @ Reactivity 3 = Suaseann (Serious hazard)
Suas T 4 = duasuatnogunsy (Severe hazard)

16.4. dayalWalanaisaudaansia / Information Safety Data Sheet files

Wddayandn :
Wadayada1vae :
16.5. ni_mmu'l.uﬂizmﬁﬁLﬁmﬁaa / Local Legislation Related

16.6. ﬁu'maam"a:ga / Reference

16.7. Hiayaduq / Other details




(28)T-TM

Reformate

NFPA Rating

nsdnvidanansaiantiu

duasiucagunIn

AN : NaanNsseAaLAad AINTaNLELLAY
Adelnd lusuwas wiv anaLia
dlasnnluiudfivde gnazansaan’yd en:
ananansseAeAaven  Liay : syanavdagiiauluihn
mutiumala

UN Number :

0U'N : -°C
Xylene-
100
ppm,
Toluen
TWA-TLV : e- 50
ppm,
Benzen
=]
ppm
Hazard Statement
aagmanaslassnely lvge

CAS Number: 64741-68-0
adalnlaias :  282°C

Classification :

auUnsaiilasAudruynna

savsnldyailaviuasiadl dassuldaninnin
savauldgefiafisdaluiuaiuni
savsuldsasviilasdusnsiaf
savduldiniavilasdunionn

@ asUsunanuia

inWszaudnlaldanausang
drugamalalidiavinnisiialan
Wnldignismedasuuuihihninense
damnalasunnlildiadasliaandiauha
aunndineeiu }
avusnaidudFasmmihazatalsnaunnilszina 20
7 wiaaunserivnuaaisal Shunsenalvaugu
UazWuLWNE ‘
aeeieingraianluaciiuatneias 20 i

A

g5l lunsduwa

Wy esuauleaanlas wolafiuwe
ThinAamsviaaiu

%‘_ nMsautauaznIsInLAL
aa9wa’ 1Y sasilaaainduasuiadaainidau
Tusgninenisanananstyvila Flow Rate 7ign9
Waaamsiialiihade ‘
wagvinnsanenaslunanenianngisn
qﬂnin(vmar;ho‘lﬁm‘amﬂﬁuuaznﬁmmmmsmimvﬂuiwu
flaanndannuzussatAuanslunininisaraimainad
aauunnfiligy
vhamnuMa‘aﬂnui’auu,azgmmﬁm‘tmﬁmﬂszmum
Wvnnasiafiialsndnidns amsiaihaviuguuns
k wBnaAAuRNT

nssan1snsainndrlva
]

fuqefia savvinge uazidanau Auasadi
Wariaussiadl WiAvldazusnfchladiada
vinanuazaranautitun v ) ‘
Tuusnatsenumsdabifidainaiuin uaziaean
AuLenUTAUNINTH Iansanisun Taeviuii atroian
25 - 50 was lagsay  msdfdanslvagmiiaan
qediussfiundinadie Gu nsia wia
ssgadudunlidelu )
wazAuldmaugiiiddafiodaiairldidasaly

nifﬁm”aamﬁu‘zi‘amﬁmﬁuﬁmeia / For more information please contact :
5Ws / Code No. 10010154 urlun%eii / Number of Revision :
Adiau / Warning :




(€8)Z-TM

Reformate

UNNo: 64-19-7

iamuugaIANUTluduase
waganaslassne 1 luge

2AaAITITI

- iinlivineannanusau [dssaaln] [uasilarl] [- WugUUN3]

- aAulumausussantouwiu

- Lﬁumﬂgzu:ssa/ﬁuvia’(uﬁﬂmimummmﬂﬁ )

- W AunfinsldusadarAuaisaunssivfinisssunaainaiiiiaona
- Ay du waguuvdluaaisvineu

ST UAKNAN / IRAUUIL
UEN :
Company

ag :
Address

LasTnsAWY :
Telephone number

CAS No: 64741-68-0

A1sUsuwanuna / First Aid :

inlssaudallviannauians
dugemalalidiavinnisuiadaa
Wnladignisuedaanuuihihninaase
dnalaannliladiadaslviaandiauahe
idsunndiaaeiu }
AvusnaidudEasMmhazaIalsnannilszn
20 i wiaunszanuadsLAd
Snuvnmalvaugu waswuunne
Femmathazaiaiiivasiuadnaias 20 ui

wasinsaniiu (Emergency number):

alnsaiilavAudruynaa




MANUIN 2-3

HANMIAHIUONTINIFLUHYVDIDUNUNNFHAA NHAUM

é’J’Naqmﬂfgjﬁammgm API2000 (Edition7)

/]|
T-EIA-223050/SECOT GC6(MODI3)-T223050-Index-F.docx



Venting Atmospheric and
Low-pressure Storage Tanks

APl STANDARD 2000
SEVENTH EDITION, MARCH 2014

l
energy.
|

®

AMERICAN PETROLEUM INSTITUTE

Copyright American Petroleum Institute
Provided by IHS under license with API Licensee=PTT Global Chemical Public Company Limited/5980973001, User=Tangchakwuw
No reproduction or networking permitted without license from IHS Not for Resale, 08/23/2016 21:46:03 MDT

w2-3(1)



VENTING ATMOSPHERIC AND LOW-PRESSURE STORAGE TANKS 7

3.3 Determination of Venting Requirements
3.3.1 General

Determine the applicable causes of overpressure and vacuum (refer to 3.2) and quantify the venting
requirements for each one. The following guidance can assist in quantifying the venting requirements for
commonly encountered conditions:

a) normal inbreathing resulting from a maximum outflow of liquid from the tank (liquid-transfer effects),

b) normal inbreathing resulting from contraction or condensation of vapors caused by a maximum
decrease in vapor-space temperature (thermal effects),

c) normal out-breathing resulting from a maximum inflow of liquid into the tank and maximum vaporization
caused by such inflow (liquid-transfer effects),

d) normal out-breathing resulting from expansion and vaporization that results from a maximum increase in
vapor-space temperature (thermal effects),

e) emergency venting resulting from fire exposure.

When determining the venting requirements, the largest single contingency requirement or any reasonable
and probable combination of contingencies shall be considered as the design basis. At a minimum, the
combination of the liquid-transfer effects and thermal effects for normal venting shall be considered when
determining the total normal inbreathing or out-breathing.

With the exception of refrigerated storage tanks, common practice is to consider only the total normal
inbreathing for determining the venting requirements. That is, inbreathing loads from other circumstances
described in 3.2.5 are generally not considered coincident with the normal inbreathing. This is considered a
reasonable approach because the thermal inbreathing is a severe and short-lived condition.

For the total out-breathing, consider the scenarios described in 3.2.5 and determine whether these should be
coincident with normal out-breathing venting requirements.

3.3.2 Calculation of Required Flow Capacity for Normal Out-breathing and Inbreathing

3.3.21 General

The method described in 3.3.2.1 is based on engineering calculations. See Annex E for the assumptions on

which this calculation method is based. For a more detailed understanding of this model, see
References [21] and [22].

Alternatively, the normal out-breathing and inbreathing flow rates may be based on the method described in
Annex A where the tank meets the service conditions specified in Annex A. It is the user’s responsibility to
determine which method is used for sizing tank vents for new or existing tanks.

The calculation method utilized shall be documented.

3.3.2.2 Required Flow Capacity Due to Filling and Discharge
3.3.2.21 Out-breathing

The out-breathing shall be determined as follows. In these calculations, the vapor/gas being displaced will be
at the actual pressure and temperature conditions of the tank vapor space. Out-breathing flows shall be
converted to an air-equivalent flow at normal or standard conditions for tanks operating above 49 °C (120 °F).
Annex D.9 provides more information on performing this conversion.
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8 API| STANDARD 2000

a) Nonvolatile Liquids—Nonvolatile liquids are products with a vapor pressure equal to or less than 5.0 kPa
(0.73 psi).

The out-breathing volumetric flow rate Vop,

at the actual pressure and temperature conditions of the tank vapor space, shall be as given by
Equation (1):

expressed in Sl units of cubic meters per hour of vapor/gas

Voszpf (1)

where fo is the maximum volumetric filling rate of nonvolatile liquids, expressed in cubic meters per
hour.

The out-breathing volumetric flow rate 7, , expressed in USC units of cubic feet per hour of-vapor/gas

p!
at the actual pressure and temperature conditions of the tank vapor space shall be as given by
Equation (2):

Vop =8.027¢ )

where fo is the maximum volumetric filling rate of nonvolatile liquids, expressed in U.S. gallons per
minute.

b) Volatile Liquids—Volatile liquids are products with a vapor pressure greater than 5.0 kPa (0.73 psi). The
flow of volatile liquids into a tank will result in higher out-breathing flow (compared to the same inflow
with a nonvolatile liquid) due to changes in liquid-vapor equilibrium.

The out-breathing volumetric flow rate ¥, expressed in Sl units of cubic meters per hour of vapor/gas

pl
at the actual pressure and temperature conditions of the tank vapor space, shall be as given by
Equation (3):

Vop = 2.0-fo (3)
where fo is the maximum volumetric filling rate of volatile liquid, expressed in cubic meters per hour.

The out-breathing volumetric flow rate Vop ,

the actual pressure and temperature conditions of the tank vapor space, shall be as given by
Equation (4):

expressed in USC units of cubic feet per hour of vapor/gas at

Vop =16.04-V,¢ (4)
Where fo is the maximum volumetric filling rate of volatile liquid, expressed in U.S. gallons per minute.

c) Flashing Liquids— Flashing liquids can cause the venting requirement to be many times greater than the
volumetric in-flow of the liquid. Flashing will occur when the vapor pressure of the entering stream is
greater than the operating pressure of the tank. For products that can flash due to high temperature or
because of dissolved gases (e.g. oil spiked with methane), perform an equilibrium flash calculation and
increase the out-breathing venting requirements accordingly.
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VENTING ATMOSPHERIC AND LOW-PRESSURE STORAGE TANKS 9

3.3.2.2.2 Inbreathing

The inbreathing venting requirement Vip, expressed in Sl units of normal cubic meters per hour of air, shall
be the maximum specified liquid discharging capacity for the tank as given by Equation (5).

Vo=V (5)

where Vpe is the maximum rate of liquid discharging, expressed in cubic meters per hour.

Calculate the inbreathing venting requirement 7, expressed in USC units of standard cubic feet per hour of

p!
air, in accordance with Equation (6):

Vip =8.02- Vpe (6)
where Vpe is the maximum rate of liquid discharging, expressed in U.S. gallons per minute.

The calculated inbreathing assumes ambient air flow through the tank vent. It is typical practice to assume
the ambient air is at normal or standard conditions. If a medium other than air is used for vacuum relief, then
it may be necessary to convert the rate to an air equivalent flow. See D.9.

3.3.2.3 Required Flow Capacity Due to Thermal Out-breathing and Inbreathing

3.3.2.3.1 General
Consider thermal out-breathing and inbreathing due to atmospheric heating or cooling of the external
surfaces of the tank shell and roof. Calculation of the thermal in and out-breathing is a function of tank vapor
volume. For vertical cylindrical tanks, use of volume based on the tank shell height is acceptable. The
calculated thermal inbreathing and out-breathing are expressed in normal/standard air equivalent flow as
defined in Annex D.2.

3.3.2.3.2 Thermal Out-breathing

Calculate the thermal out-breathing (i.e. the maximum thermal flow rate for heating up) ¥y, expressed in Sl
units of normal cubic meters per hour of air, in accordance with Equation (7):

Vor =YV’ R, (7)
where
Y is a factor for the latitude (see Table 1);

Vi is the tank volume, expressed in cubic meters;

R; s the reduction factor for insulation {R; =1 if no insulation is used; R; = R;,, for partially insulated

tanks [see Equation (12)]; R; = R, for fully insulated tanks [see Equation (11)]}.

Calculate the thermal out-breathing (i.e. the maximum thermal flow rate for heating up) VOT, expressed in
USC units as standard cubic feet per hour of air, in accordance with Equation (8):

Vor =1.51-Y- VY R, (8)

where
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10 API| STANDARD 2000

Y is afactor for the latitude (see Table 1);

Vi is the tank volume, expressed in cubic feet;

R; is the reduction factor for insulation {R;=1 if no insulation is used; R;=R;,, for partially insulated

tanks [see Equation (12)]; R, = R;,, for fully insulated tanks [see Equation (11)]}.

The Y-factor for the latitude in Equations (7) and (8) can be taken from Table 1.

Table 1—7Y-factor for Various Latitudes

Latitude Y-factor
Below 42° 0.32
Between 42° and 58° 0.25
Above 58° 0.2

3.3.2.3.3 Thermal Inbreathing

C:alculate the maximum thermal flow rate during cooling down ¥;r, expressed in Sl units of normal cubic
meters per hour of air, in accordance with Equation (9):

Vi =C- V" R (9)
where

C is a factor that depends on vapor pressure, average storage temperature and latitude (see Table 2);

Vi is the tank volume, expressed in cubic meters;

R; s the same as for Equation (7).

Calculate the maximum thermal flow rate during cooling down V1, expressed in USC units of standard cubic
feet per hour of air, in accordance with Equation (10):

Vir =3.08-C-V" R, (10)
where

C is a factor that depends on vapor pressure, average storage temperature and latitude (see Table 2);

Vi s the tank volume, expressed in cubic feet;

R; s the same as for Equation (8).

The calculated inbreathing assumes ambient air flow through the tank vent. It is typical practice to assume
the ambient air is at normal or standard conditions. If a medium other than air is used for vacuum relief, then
it may be necessary to convert the rate to an air equivalent flow. See D.9.

Uninsulated hot tanks that could be subjected to a rapid temperature drop greater than 40 °C may have
inbreathing rates higher than indicated above. These should be evaluated on a case-by-case basis. See
3.2.5.14.
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VENTING ATMOSPHERIC AND LOW-PRESSURE STORAGE TANKS

Table 2—C-factors

Latitude C-factor for various conditions
Vapor pressure similar to Hexane Vapor pressure higher than
hexane, or unknown
Average storage temperature
°C
<25 =225 <25 =25
Below 42° 4 6.5 6.5 6.5
Between 42° and 58° 3 5 5
Above 58° 25 4 4 4

3.3.2.4 Reduction Factor for Tanks with Insulation

The thermal flow rate for heating up (thermal out-breathing) or cooling down (thermal inbreathing) is reduced
by insulation and depends upon the properties and thickness of the insulation.

Calculate the reduction factor, R. , for a fully insulated tank as given by Equation (11).

n’

Ry =———— (11)

where
h is the inside heat-transfer coefficient, expressed in watts per square meter-kelvin [Btu/(h-ft2-°F)];

NOTE
tanks.

An inside heat-transfer coefficient of 4 W/(m2K) [0.7 Btu/(h-ft2.°F)] is commonly assumed for typical

L., is the wall thickness of the insulation, expressed in meters (ft);

4, is the thermal conductivity of the insulation, expressed in watts per meter-kelvin [Btu/(h-ft-°F)].

EXAMPLE For an insulation thickness [, , equal to
0.05 W/(m-K), and a heat-transfer coefficient 4, equal to 4 W/(m2-K), the reduction factor R, is equal to 0.11. Thus, the

out-breathing venting requirement of the insulated tank is 0.11 times that of the uninsulated tank.

equal to 0.1 m, a thermal conductivity of the insulation A4

in’

Calculate the reduction factor, R._, for a partially insulated tank as given by Equation (12):

inp’
A (4 )
Ripp = Amp Ry, +L1_ Amp J (12)
TTS TTS

where

Aprg is the total tank surface area (shell and roof), expressed in square meters (square feet);

Ainp is the insulated surface area of the tank, expressed in square meters (square feet).
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12 API| STANDARD 2000

3.3.2.5 Reduction Factor for Double Wall Tanks
Double wall tanks will have reduced heat transfer to the environment. The reduction factor, R, may be
calculated using Equation (13):

Y
R, =025+075 =+ (13)

where
A is the total tank surface area (shell and roof), in square meters or square feet;

A, s the tank surface area not inside of the containment tank, in square meters or square feet.

Use the R, value for R; in Equations (7), (8), (9), and (10).
3.3.3 Required Flow Capacity for External Fire Exposure (Emergency Venting)
3.3.3.1  General

When storage tanks are exposed to fire, the venting rate can exceed the rate resulting from normal out-
breathing.

3.3.3.2 Tanks with Weak Roof-to-shell Attachment

On a fixed-roof tank with a weak (frangible) roof-to-shell attachment, such as that described in APl 650, the
roof-to-shell connection will fail prior to other tank welds, allowing relief of the excess pressure if the normal
venting capacity proves inadequate. For a tank built to these specifications, it is not necessary to consider
additional requirements for emergency venting; however, additional emergency vents may be used to avoid
failure of the frangible joint. Care should be taken to ensure that the current requirements for a frangible roof-
to-shell attachment are met, particularly for tanks smaller than 15 m (50 ft) in diameter.

3.3.3.3  Fire Relief Requirements

3.3.3.3.1  When a tank is not provided with a weak roof-to-shell attachment as described in 3.3.3.2, the
procedure given in 3.3.3.3.2 through 3.3.3.3.7 shall govern in evaluating the required flow capacity for fire
exposure.

3.3.3.3.2 Calculate the required flow capacity ¢, expressed in Sl units of normal cubic meters per hour of
air, for tanks subject to fire exposure as given by Equation (14):

0.5
_o0e6. 2 [T
g=906.6- [M] (14)

where
O is the heat input from fire exposure as given by Table 3, expressed in watts;
F is the environmental factor from Table 9 (credit may be taken for only one environmental factor);

L is the latent heat of vaporization of the stored liquid at the relieving pressure and temperature,
expressed in joules per kilogram;

T is the absolute temperature of the relieving vapor, expressed in kelvins;
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TANKS 4.0 Report

Identification
User Identification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Height (ft):
Diameter (ft):
Liquid Height (ft) :
Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:
Net Throughput(gallyr):
Is Tank Heated (y/n):

Paint Characteristics
Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics
Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)

Meterological Data used in Emissions Calculations: Rayong, Rayong (Avg Atmospheric Pressure = 14.6 psia)

file:///C:/Program%?20Files%20(x86)/Tanks409d/summarydisplay.htm

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

T2701

Rayong

Rayong

PTTGC

Vertical Fixed Roof Tank
Gasoline

39.37
32.80
27.06
14.06
171,040.34
114.64
19,607,742.36
N
White/White
Good
White/White
Good
Cone
8.20
0.50
-0.04
0.58

TANKS 4.0.9d

W2-5(1)

Page 1 of 6

16/2/2567



TANKS 4.0 Report

T2701 - Vertical Fixed Roof Tank

Rayong, Rayong

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Page 2 of 6

Liquid
Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol Mass Mass Mol Basis for Vapor Pressure

Mixture/Component Month ~ Avg. Min. Max.  (degF) Avg. Min. Max.  Weight. Fract. Fract. Weight Calculations

Gasoline (RVP 9) Jan 84.48 79.41 89.56 83.62 7.3059 6.6638 7.9962 67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Feb 85.85 81.45 90.25 83.62 7.4870 6.9167 8.0940 67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Mar 86.53 82.22 90.83 83.62 7.5774 7.0133 8.1771  67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Apr 87.57 83.16 91.99 83.62 7.7200 7.1337 8.3438  67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) May 86.84 83.05 90.64 83.62 7.6203 7.1194 8.1489  67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Jun 86.35 82.90 89.80 83.62 7.5534 7.0998 8.0298 67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Jul 85.84 82.72 88.97 83.62 7.4860 7.0769 7.9137  67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Aug 85.38 82.54 88.21 83.62 7.4237 7.0545 7.8082 67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Sep 85.44 81.98 88.89 83.62 7.4317 6.9839 7.9020 67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Oct 85.50 81.34 89.66 83.62 7.4394 6.9022 8.0094  67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Nov 85.30 80.50 90.10 83.62 7.4138 6.7980 8.0731  67.0000 92.00 Option 4: RVP=9, ASTM Slope=3
Gasoline (RVP 9) Dec 84.58 79.35 89.81 83.62 7.3190 6.6573 8.0318  67.0000 92.00 Option 4: RVP=9, ASTM Slope=3

H2-5(2)
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TANKS 4.0 Report Page 3 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

T2701 - Vertical Fixed Roof Tank
Rayong, Rayong

Month: January February March April May June July August October November December
Standing Losses (Ib):

Vapor Space Volume (cu ft):

Vapor Density (Ib/cu ft):

Vapor Space Expansion Factor:

Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Vapor Space Outage (ft):
Tank Shell Height (ft):
Average Liquid Height (ft):
Roof Outage (ft):

Roof Outage (Cone Roof)
Roof Outage (ft):
Roof Height (ft):
Roof Slope (ft/ft):
Shell Radius (ft):

Vapor Density
Vapor Density (Ib/cu ft):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Daily Avg. Liquid Surface Temp. (deg. R):
Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R
(psia cuft / (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Tank Paint Solar Absorptance (Roof):
Daily Total Solar Insulation
Factor (Btu/sqft day):

Vapor Space Expansion Factor

Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R)

Daily Min. Liquid Surface Temp. (deg R).

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):
Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Net Throughput (gal/mo.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):
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TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: January, February, March, April, May, June, July, August, September, October, November,
December

T2701 - Vertical Fixed Roof Tank
Rayong, Rayong

[ Il Losses(Ibs) |

Components Working Loss| Breathing Loss| Total Emissions

Gasoline (RVP 9) 100,241.74 5,876.39 106,118.13
W2-5(5)
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No. Step of work for SD /TA & Start-Up

Vapor Control Equipment

VYOCs Control

gilnsaleanlidaszuuaien 1%

[

Wuszuvila (Closed System) A4H

- D133 1 Tank Storage

Temporary Tank ¥30 Tank car

- Activated Carbon Canister/Wet
Scrubber/VRU/Flare/Incinerator/Mobile
Vapor Control/39 Tank car NszuY

11117A VOCs H3052uUDUY

1) ATVANAIMN outlet TVOCs <

2) muquﬁwﬁ Outlet Benzene
<1ppm

3) ATUANATT Outlet BD < 1
ppm

(@0 2 uag 3 Wnans HC 1l

AIUNANVDIAT Benzene LA

BD 0g#a10)

300 ppm

= A 9 1
- NIUAADUIIYUBDIUNDINTU

- 1¥1M3n5993AAY Fugitive source

1) A2VANAN outlet TVOCs <

Temporary Line 1Y Flange Valve Open end gAUNTal 300 ppm
aUnsaignilangu 1uMs Wrapping | 2) A9UANAT Outlet Benzene
ﬂJ@QQﬂﬂiﬂi Flange <1 ppm
3) AIUANAT Outlet BD < 1
ppm
Uszmaldndadi 1 W11 9 910 46 Suittinataiuld: 21/08/2023
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asounsdIzine (Vocs) Tagldnaniiana

(CoP) @M FVNULDNF

Step of work for SD /TA & Start-Up

Vapor Control Equipment

VYOCs Control

9y 3‘; =
(¥® 2 uag 3 #11NE15 HC Uuu
Z‘huwﬁllﬂlﬁ]ﬂﬁﬁ Benzene

19y
1ae BD 28A8)

=
- Nﬂ1ii$ﬂ1ﬂﬂ]®\1l1’iﬁ’ﬂﬂi$ﬂﬂ

o o 3 9~
aindeveslsenu

- 103095UNMIUAAQY (Closed system)
LLﬁ%ﬁﬂ1idﬂL%}1ﬁ$UUﬂ1ﬂ}ﬂﬁ1i VOCs
1%U Activated Cabon /wet
scrubber/Flare/Mobile Vapor Control

A A
NIDITUUDUS

1) A9LAUAT outlet TVOCs <
300 ppm

2) ﬂ?l‘Uﬂ‘JJﬂ'Wﬁ Outlet Benzene
<1ppm

3) ATUANAIT Outlet BD < 1
ppm

(@0 2 uag 3 Wnens HC 1)

AIUNANVDIAT Benzene LA

BD 0g#a10)

5. e@udumsaauenszuy lagnsla
Blind 9y viualy Blind

check list

MUUA %LEL=0 (UD11NTHA

HgNISUU

Y 1
Usezmealdasan 1

nansatuildumudu wavnssudnsmanguuneiieldmelunguus

%111 10 910 46
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No. Step of work for SD /TA & Start-Up

Vapor Control Equipment

VYOCs Control

522 | nIzuIUMIAIIIAMY
Eanl
azo1agilnsainowdnly

NI

o Y Y ¥
1. m3a1eaaeleri (Steam Purge)
A Y Y =
Y30 a1uneasall

(Decontaminated)

- mmsdaseszung leszive

"lﬂﬂi%‘]J‘]J’E]E]ﬂhlﬂﬁi%‘]J’U Flare

- 521 Flare AI1AY Condition %51
4 {0
Ysualew Ysunamasieslimn
g a I 4 ]
YSnamangema Wudu wie'lild

NANIUA

- Wimsvdaneszuie Liquid
Waste 1163090559 191
Tank Storage Temporary Tank
ﬁg‘ﬂu Closed system 130

Y
szuvihatudevee 159U

- Activated Carbon Canister/Wet
Scrubber/VRU/Flare/Incinerator/Mobile
Vapor Control/59 Tank car NSV

111179 VOCs 1303219

1) AIUANATT outlet TVOCs <
300 ppm

2) ﬂ’J‘Uﬂ‘JJFh‘ﬁ Outlet Benzene
<1ppm

3) ATUANAIT Outlet BD < 1
ppm

(@0 2 wag 3 MINas HC 1

AIUNANVDIET Benzene LA

BD 0g#10)

2. mmah ladgaeluTasmu

Y 1
Usezmealdasan 1

nansatuildumudu wavnssudnsmanguuneiieldmelunguus

% 11 910 46
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Step of work for SD /TA & Start-Up

Vapor Control Equipment

VYOCs Control

- mmsdaseszung leszive

91n52UV0n 11NTZVY Flare

- 521 Flare AI1AY Condition 1%
E {0
WSualewr Ysuamasinealimn
9 [
Panamasromas Wudu e luld

NAAIUAT

1) AUANMA outlet TVOCs <
300 ppm

2) AMIUANAT Outlet Benzene
<1 ppm

3) MUANAT Outlet BD < 1
ppm

@0 2 uaz 3 Wnas HC 1l

AIUNANVDIAT Benzene LA

BD 0g#a10)

f
A

- 9uq Taevuiimg Purge

PONGUITEINIALAIAT

- Activated Carbon Canister/Wet
Scrubber/VRU/Flare/Incinerator/Mobile

Vapor Control uazizuuﬁm

1) AIUANATT outlet TVOCs <
300 ppm

2) ﬂ’J‘Uﬂ‘JJFh‘ﬁ Outlet Benzene
<1ppm

3) ATUANAT Outlet BD < 1

ppm

Y 1
Usezmealdasan 1

nansatuildumudu wavnssudnsmanguuneiieldmelunguus

% 12 910 46
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No. Step of work for SD /TA & Start-Up

Vapor Control Equipment

VYOCs Control

9 Z ~
(Ve 2 tag 3 INa1T HC YU
AIUNANVDIAT Benzene LA

BD 0g@A10)

NOUHING Ventilation 9101
PONFUITTLINIA ADT
AMIHUMIATIIAEIOUNTE
Y118 Benzene BD % LEL ﬁ

I @ RS
Hudumuveegilnsaiiu

1) A9UANUAMT outlet TVOCs <
300 ppm

2) ﬂ?l‘Uﬂ‘JJﬂ'Wﬁ Outlet Benzene
<1ppm

3) ATUANAIT Outlet BD < 1
ppm

(@0 2 uag 3 Wnes HC 1l

AIUNANVDIAT Benzene LA

BD 0g#a10)

a t4
523 | nszuiumsilaginsal

LAZMIANNEZD1A

1. M5A53999A1 TVOCs ,Benzene

iag BD ting% LEL Y9301017

- MUUAAIAIUANTVOCS <
300 ppm

- Benzene <1 ppm

Y 1
Usezmealdasan 1

nansatuildumudu wavnssudnsmanguuneiieldmelunguus

%11 13 910 46
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a A Y o a wada
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(CoP) @M FVNULDNF

No. Step of work for SD /TA & Start-Up Vapor Control Equipment VOCs Control
molugilnsaineusiimsiia - BD <1 ppm
Manbhole il81¢ Ventilation - % LEL=0

2. nsdlillaginsaindansdaad
VOCs Benzene BD t1az% LEL laj
FUAMUARMLA TIN50
PINADONGUTTHINIATAGATI ADA

Y
AUUUNTAT

° a o Y o
- mmsiaginssitazaiam

ANNazoIn ln

- ﬁmmﬂﬁ'ﬁszuumi - Activated Carbon Canister/Wet

=

iamm”laizmamiﬁum ] Ej’ Scrubber/VRU/Flare/Incinerator/Mobile

L%}Wd‘iZUUﬂ1ﬂJﬂ Vapor Control uagiwuﬁuq

1) A2VANAN outlet TVOCs <
2) AIUANAIN Outlet Benzene

3) ATUANAN Outlet BD < 1

300 ppm

<1ppm

ppm

Y 1
Usezmealdasan 1

nansatuildumudu wavnssudnsmanguuneiieldmelunguus

W1 14 910 46
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(CoP) @M FVNULDNF

asounsdIzine (Vocs) Tagldnaniiana

Step of work for SD /TA & Start-Up

Vapor Control Equipment

VYOCs Control

Y Z ~
(Ve 2 tag 3 ¥nas HC YU
AIUNANVDIAT Benzene LA

BD 0g@A10)

A I
- nsanmeluginsalll sludge
A Y Y9
HIDAZNOUAIAN THH
a oa J J
Uqiiaauanldginsel
% li'
Postumsmelaaui
friua 19119401 sludge
AzNOU HIoAINATUAS
Y
VOCs 1vanuineuen Tag
Itiszuumssnsanle
FLMYATOUNITING IV

11179

A d Y

U

- Activated Carbon Canister/Wet
Scrubber/VRU/Flare/Incinerator/Mobile

Vapor Control uazizwﬁm

1) A9UANAMA outlet TVOCs <
300 ppm

2) ﬂ?l‘Uﬂ‘JJﬂ'Wﬁ Outlet Benzene
<1ppm

3) ATUANAIT Outlet BD < 1
ppm

@0 2 1Az 3 Wnas HC 1l

AIUHANUDIAT Benzene 1A

BD 0g#10)

wad

3. JoilQiiAoun

- WINTATIVAOUNDU First
line breaking Tiulan 1ad

IR

Y 1
Usezmealdasan 1

nansatuildumudu wavnssudnsmanguuneiieldmelunguus

%11 15 910 46
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asounsdIzine (Vocs) Tagldnaniiana

(CoP) @M FVNULDNF

Step of work for SD /TA & Start-Up Vapor Control Equipment

VYOCs Control

- AMIMTULIITU RTINS
Yy A
ANANNIND control NIT

HNTNTLIY

o 2 I a
- hinmstlaaguelnsaina
A d‘ =
visonoaoon ymz ilims

Ui

524 | MIOTENTEVUFINAOUIN

Hydrocarbon w1y

NITUIUNIT LT Start-up

K

1. Glluﬁ@uﬂ'ﬁﬁijﬁ]ﬁaﬂﬁﬁ}“lﬂﬁu/
Y o < .
Yonorasnndsznevulaia (Joint

Checking)

Y
2. TUABUMIATINADUANINT B
AT Hydrocarbon 1913511

(PSSR)

FJ
U o & a
3. YUADUNITUIDDNELAUDDNIN

szuuaems 19 lu Tasunh'la

4. ﬁ1ﬂﬁ@]i’)%ﬁ@ﬂi@ﬂ%’3§ﬂhﬂ7@@i@

niauaegaielulasu

Y 1
Usezmealdasan 1

nansatuildumudu wavnssudnsmanguuneiieldmelunguus

%11 16 910 46
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asounsdIzine (Vocs) Tagldnaniiana

No. Step of work for SD /TA & Start-Up

Vapor Control Equipment

VYOCs Control

5. AuHUMIES Hydrocarbon 19N -

FTUUNILUIUNMINAN HI00IVTTY
4] 1 a

TagazliNMsTLUNEMEAIUNUDON

%WﬂigﬂﬂqﬂﬁigﬂﬂﬂWﬂ}ﬂ

Activated Carbon Canister/Wet
Scrubber/VRU/Flare/Incinerator/Mobile
Vapor Control/39 Tank car NszuY

11159 VOCs uagszuuaug

1) AIUANMA outlet TVOCs <
300 ppm

2) ﬂ’JiJﬂllﬂlTﬁ Outlet Benzene
<1 ppm

3) MIUANAT Outlet BD < 1
ppm

@0 2 1Az 3 Wnas HC 1l

AIUNAVVDIES Benzene 1A

BD 0g#10)

U116 N2 Blanket Tifuiduszuy vocs Vapor control

Y 1
Usezmealdasan 1 % 17 910 46
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V3EM A9 Tnavea iaiinea o

@ GC .. a5ouUNIdzve (VOCs) Tagldudanifiiang

9109 (UH1YU) . L
(CoP) MU TUNUFDNUIFY

(v} (Y] a d
5.3 Mmsdsz YeszauaNTNTHYR NI dUNII ST val uussENMA

Y ! 1]
5.3.1 ﬁWﬂ'lﬁﬂﬂﬁ\Hﬂ%ﬂﬂﬁ@ﬂi’J%’m (Fence line Monitoring) Lﬁﬂ@]i’)ﬁ]’)ﬂﬁﬁ VOCs UagnaAneay/

anuiEa Inseunguaaresiugeutig
- NPUNNINTIUHYALONLINF
- Shutdown phase (Purge/Drain/Decontamination/Steam out)
- Maintenance phase (Opened Manhole)

- Start up phase (Service Hydrocarbon)

¥ v
A A

Y ¥ vy v ﬁy ~ ~ o A
“lﬁﬂ’i’rmﬂqmmj’iﬂﬂﬁu "lilu’r)ﬂﬂﬁ”l 434 Llagcluwuﬂclgllclfu (@ﬂilﬂﬂ‘ﬂ EIA/EHIA MYUA) HTONUN

guaninaag lasuwansznuy

@ o J @ 1 o
5.3.2 m’;%mmamﬁmmqﬂmm (Fugitive Source) $114 US.EPA. Method 21 MY AINITBOUVIIN

Y 3 I A F) [ l ° ¥ &
UANTI m‘ww’qﬂﬂimmﬂmmmﬂuﬂ”li@lfanmgﬂuﬂimu

d d
5.4 msdsziiufSinamsszingasdunIdsziviennglnsa 9198901AMKIN 6.2

a 1 o A ' ° 9 a y & = o o
Glunﬂﬂi]ﬂiillizW'J'l\?ﬂ1'§ﬂ1lu11lﬂ1§‘;]5@ﬂﬂ1§\1 Fﬂwmﬂixmunﬂﬂiﬂunﬂmumummmmgﬂuﬁlu

A o A J

9
a o a a =]
ﬂ'liiGI@WI\T§$UUﬂ’JUﬂiJhlf]ﬁ'l‘iGUVI‘iﬂ‘imWﬂ ( Vapor Control System ) W'lﬂﬁ'li’f]uﬂiﬂiglﬂﬂﬁllmﬁlfﬂ%ﬂ

YoAUNAINMINMTALe0NNNNTTUIUMIHATANNAL TaiRY 25 HadwaTlsen 139 0.5 psia Aol
a A J 1 4
52UUAIVAY 10A150UNTI5211M8 ( Vapor Control System ) NoUszUI00n lagglnsainiugyle
=

a 4 Y = a A 19 4 ) ! 9 '
q1TUN ﬂﬁglﬁﬂﬁ]zﬁﬂ\‘lﬂ\lﬂigﬁ‘ﬂ‘ﬁﬂ'lwIliJuf’JfJﬂ'J'lﬁf’JfJaz 95 39AINITTITUVIYUDYNIT 500 ppmv Iﬂﬂ

a A G4 o =
Uszansnmesginssinuquiiuim lagldaunsa 3.1

UszAnsnmvesginssiniugy = Cinlet - Coutlet x 100% o
quUNIIN3.1
C inlet
Tae
. A Y 9 a ad A 9 1 s
Cinlet f® mmmmummamiaumﬂizmﬂmmqqﬂmmmuau (ppm)
n ool b ,—: ol ,—:,—n o9l
Usema lgasan 1 YU 18 10 46 AUNUNAUIAD L%: 21/08/2023
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A 9 a ad = 7
C outlet A9 ﬂ’NiJ!"’UiJ"’lJ‘L!"’lJ’E]x‘]ﬁ"Ii’E]UVIﬁEJi%L‘HEJ‘ﬂ@@ﬂmﬂ@ﬂﬂimﬂ’)ﬂﬂu (ppm)
A Y a A J I 1 =\ a A a =4
LW@Glﬁﬂ'lﬁﬂﬂ‘]JﬂﬁJll@ﬁ'liﬂuﬂiﬂizlﬁﬂlﬂuqﬂﬂﬂ1ﬂuﬂi$ﬁ1fl‘ﬁﬂ'lW UaZaanNIIIeVIIITOUNTY
1 a A J 9 a A A 9 1 ~
izmﬂiﬂﬂﬂiﬂﬂﬂﬂQ’UiimﬂWﬁ 53‘]J°].Iﬂ’J‘]Jﬂ1]ll’E]ﬁ’ﬁ’E]‘Ll‘VI5858&W8%$¢]60Qﬂlﬂmﬂ56\1L‘WEﬂ‘]NTLlﬂE)u‘V]%3

szaneMmaeenangilnsal wiomadlanieliiEgamidlu 18

v
Y

a a =94 4 Ya A 9
ﬂﬁﬂﬁ%muﬂaﬁﬂﬂ!ﬂ'liﬁ%‘]J'lfJfﬂile!“VlifJigL‘VifJﬂWﬂ’q1Jﬂﬁﬂ!HuiﬁW%WiﬂHLm%mﬂﬂi%’Q@]ﬁﬂ"l'i
o Y Y o o o a 9
ﬂ1u'3i1!11’iﬂﬂﬂﬂaﬂklﬂ!gﬂﬁi“ﬂNTL! I@]ﬂW%15m1ﬁ]1ﬂq@iiuﬂ1ﬂNu’)ﬂﬂ]@ 6.2
a d a °
5.5 7]1]7]'314!!@33121\111!9!@]ﬂ]ﬁiﬂﬁﬁ%‘lﬂﬂ@n’iﬂHﬂ%ﬂﬂ1ﬂﬂ%ﬂ§§3~l"&ﬂ?~l‘ﬂ1§ﬁ
(2 a 1 ) A 1 o ] [ dy Y
5.5.1 Wﬁ\1%1ﬂi]‘]Jﬂi]ﬂ553Jﬂ'liG]5@3J‘]ﬂ§\Tﬂiﬂﬂﬁ“lf@i\li_l'l;\ﬂ,?iﬂlﬁl'liﬁﬁlﬂ'liﬂ\“l@l@ulﬂuclﬂﬂﬂ\l
v
Tsanugaamnssunaumely 60 Tu duuaiudugamssonihyarsomasontigalvg
a wa a 4 a
5.5.2 Naf‘l"li‘]J{,]‘]J@WI13J3JWIﬁﬂ”Iiﬁﬂﬂﬁi%‘ﬂﬁ]ﬁﬁﬂu“ﬂ%ﬂi%mEJ ﬂi%ﬂﬂﬂﬁ}iﬂﬂﬁ]ﬂﬁﬁmlag
S A 9 [ a ~ J 1 [ a = a o g’.: as
Q“JJﬂimﬂlﬂﬂ’ﬁl’i)ﬁﬂﬂﬁWi’E]Ll‘l/]iﬂizlfﬂﬂ mmmi’m’mﬂ?mmmiaumﬂnamﬂ@qﬂﬂimuu I5N13
a A J 9
m‘uam"lamiaumﬂizm&mma 5.2
' H 9
553 Wﬁfﬂiﬁ@&mhN’dﬂ‘iz‘I/]’]J@%ut’f\‘lll’)ﬂﬁlﬂﬂﬂll,l‘l’ﬁ?"llf]‘]Jl,"llGli‘i\NTL! G]UJ"ISIJ'E') 5.3

a a 4
554 wamsUssludSunamsssuea1soUnssEvie ANNIARUIN 6

vq 9 4 Y Aas a a EdRl
ﬂTSﬁTEJQTuGlWGlGHLL‘]J‘]JV\I'OiiJ 37.10 AMUNIANUIN Llﬂ$Gh’i3']8\1']141@]fJ'J‘ﬁﬂTiﬂTQ@LﬁﬂﬂiﬂUﬂﬁW']ujzﬂﬂ

iwsoiwdaAnIeindueIninlssnugamung s

semealdasan 1 %111 19 910 46 Suntiwatianula: 21/08/2023
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6 MANUIN
Y a
6.1 1dNA1391994

4 a 4 1
6.1.1 ﬂizﬂWﬁﬂig‘ﬂi’NQﬁﬁTﬂﬂiﬁJ L%’EN ﬂ'liﬂ’J‘]Jﬂllﬂﬁi%UWEJll’E]E‘T'li@uVI%fJi%mEJiﬂﬂﬂﬁ‘ﬁf’E]il

1139 W.71. 2565

a =

1A 1% vaAAa . o ] 1 a 4
6.1.2 ﬂilﬂﬁaﬂﬂgllﬁ“ﬂﬂ (Best Practice) ﬁﬂ’iTUf‘l”li‘ﬂ'?l‘]_lﬂllLlﬁgaﬂﬂ1§ﬂaﬂﬂﬁ@ﬂﬁ13ﬂu‘ﬂiﬂ

sumelurngouiigs Taoyatsmeannivil Tas@euuvalszme Ing

6.1.3 Uszmamstiaugaamnssunnaszimnalng f1 010/2566 1509 MIHYAIAUIATOI o
o ] ° A a A A [ 4 T A
11139 Az raN1NF94v04 159IUHTBNTZVIUMIHAN HI0IAT039N5 9nsalvedlssnulunguiiny

Y v
QATINNI TN HAZ NG EYATMINTTUNUTNUIDAINA
d o
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NEW LPG PUMPS AND PIPING MODIFICATION FOR LPG TRANSFER TO PTTCH
FIREWATER DEMAND CALCULATION NOTE
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NEW LPG PUMPS AND PIPING MODIFICATION FOR LPG TRANSFER TO PTTCH
' FIREWATER DEMAND CALCULATION NOTE *

1.0 INTRODUCTION

PTT Global Chemical Public Company Limited (PTTGC) has been formed from the
merging of PTT Aromatics and Refining Public Company Limited (PTTAR) and PTT
Chemical Public Company Limited (PTTCH). For synergy project between PTTAR and
PTTCH, PTTAR plan to transfer LPG product to PTTCH (I-1 and I-4) but the existing
facility at PTTAR#1 is not have enough capability to operate continuously. Therefore,
PTTAR intend to install two new LPG pumps at PTTAR#1 and modify the piping
interconnection between PTTAR#1 to PTTCH. Technip Engineering (Thailand) Limited
(TET) has been invited to provide the engineering service for this project based on the
information, documents and the discussion held on with PTTAR#1.

This document presents the preliminary theoretical firewater demand for the new LPG

pumps as part of the detail engineering design of this project.

1.1 OBJECTIVES

New LPG pumps (P-5273A/B) are considered to be protected by water spray protection
for surface cooling as a means of active fire protection to prevent escalation. The

objectives of this report are following:

1. To calculate the theoretical firewater demand for the new LPG pumps
(P-5273A/B);

2. To verify whether the existing LPG pumps (P-5273A/B)’ firewater system is
adequate to cater addition firewater requirement for new LPG pumps.

This report provides estimate of only theoretical firewater demand. The actual firewater
demand will be determined based on steady state hydraulic simulation report when
nozzle type, orientation & number, pipe routing and elevation are finalized.

TECHNIP ENGINEERING (THAILAND) LTD.
P:\Projects\6383-New LPG pumps and Piping modification\11-SAFETY\Deli lestDy ts\FW demand jon note\Working6383-4600-CN-1201-001.docix
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NEW LPG PUMPS AND PIPING MODIFICATION FOR LPG TRANSFER TO PTTCH
FIREWATER DEMAND CALCULATION NOTE

2.0
21

2.2

2.3

REFERENCE DOCUMENT
CODE AND STANDARD
1) NFPA 15 Ed. 2007 — Standard for Water Spray Fixed Systems for Fire Protection

COMPANY SPECIFICATION
1)  Design Book Volume 31, Unit 4600-Fireprotection
2) DEP 80.47.10.31-Gen - Active Fire Protection Systems and Equipment For

Onshore Facilities

DRAWINGS
1) T-2.732.796 - PEFS Fire-Fighting Water Spray Systems — Unit 4600 Typical

Detail For Equipment
2) T-2.666.727 — PEFS Master Plan Fire-Fighting Systems Tank farm — Unit 4600

TECHNIP ENGINEERING (THAILAND) LTD.
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NEW LPG PUMPS AND PIPING MODIFICATION FOR LPG TRANSFER TO PTTCH
FIREWATER DEMAND CALCULATION NOTE

3.0 DESIGN BASIS AND ASSUMPTIONS
1. The new LPG pumps will be protected by water spray system as recommended by
Design Book — Unit 4600: pump handling C, or lighter products should be provided
for exposure protection by means of water. However, since water monitors will not
be able to provide sufficient protection to pumps, a new water spray system will be

provided for pumps

2. The overall firewater demand calculation for existing LPG pumps is not available.
Hence, firewater demand for the existing LPG pumps shall be estimated based on
the flowrate of installed spray nozzles [24 nozzles (as per Site survey), model
BETE SC16M). Flowrate of 118 Ipm @ 2 barg for each nozzle is considered for
calculation. Refer attachment A.

3. SHELL DEP 80.47.10.31 recommends operating range of spray nozzles between
2 — 3.5 barg.

4. Design Book-Unit 4600 recommends 20 to 40 dm®min/m? (lpm/m?) water
application rate of baseplate area for pump plus an additional 1.5 m around the
baseplates to calculate the spray demand.

5. It also recommends 30% increased in theoretical firewater demand is cope with
uncertainty in arrangement of the spray nozzles wind effects and hydraulic

imbalances etc.

6. SHELL DEP 80.47.10.31 recommends the maximum allowable velocity of firewater
distribution system should be 3.5 m/s.

TECHNIP ENGINEERING (THAILAND) LTD.
PProjects\6383-New LPG pumps and Piping modification\1 1-SAFETY\Deliverables\Documents\FW demand caiculaion note\Working6383-4600-CN-1901-001.docxx
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NEW LPG PUMPS AND PIPING MODIFICATION FOR LPG TRANSFER TO PTTCH
- FIREWATER DEMAND CALCULATION NOTE *

4.0 ESTIMATION OF FIREWATER DEMAND FOR NEW EQUIPMENTS

The calculation below provides estimate of the theoretical firewater demand required
for exposure protection of pumps based on the required spray application density as
recommended in Design Book — Unit 4600.

New LPG pumps (P-5273 A/B) l

Pump baseplate width = 0.660 m |

additional 1.5m around baseplate = 1.5+0.66+1.5 ]

= 3.660 m |

Pump baseplate length = (.663 m |

additional 1.5m around baseplate = 1.5+0.663+1.5 |

= 3.663 m [

Total baseplate area = 13.4 m? |
Required Spray application rate = 20 Ipm/m?

Theoretical firewater demand for one pump = 268 Ipm I

536 lpm |

Theoretical firewater demand for two pumps

The theoretical firewater demand for the New LPG pumps is 536 Ipm. Details on ’
quantity and arrangement of nozzles will be provided in separate report (Doc no. 6383-
4600-CN-1901-002)

Considering 30% margin, the firewater spray requirement will be 697 Ipm. This demand l
value plus the existing LPG pumps’ firewater flowrate will be used to check adequacy
of existing deluge valve and estimate header size needed for combining the existing

and new firewater system.

5.0 VERIFICATION OF FIREWATER PIPING/VALVE

Since it is proposed to connect new spray system with existing system, a preliminary
calculation of the firewater line size was conducted to verify the adequacy of the
existing 6” firewater header and deluge valve size.

The following table summarizes the total firewater demand for the existing and new
LPG pumps.

TECHNIP ENGINEERING (THAILAND) LTD,
P:\Projects\8383-New LPG pumps and Piping modification\11-SAFETY\Defiverables\Documents\FW demand calculation note\Working\8383-4600-CN-1901-001.docxx
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NEW LPG PUMPS AND PIPING MODIFICATION FOR LPG TRANSFER TO PTTCH
E FIREWATER DEMAND CALCULATION NOTE

Table 5-1: Firewater demand

New LPG pumps 697
Total firewater flowrate ' 3529

The total firewater flowrate of the existing and new LPG pumps is calculated to be 3529 l
Ipm.
Deluge valve and header size can be estimated based on the following equation. The

results are shown in Table 5-2. ’
Average liquid velocity in pipe,
e 0.40;24 xQ
where v = velocity in pipe (ft/s)
Q = flowrate in pipe (gpm)
d = internal diameter of pipe (in)
Table 5-2: Velocity of water in pipe corresponding to flow rate.

Exisﬁhg and

New LPG pumps |

Based on SHELL DEP 80.47.10.31, the maximum allowable velocity limit design
criteria is 3.5 m/s (Client to confirm). Firewater line and valve size should be at least 6
to deliver required firewater to both existing and new LPG pumps and meet the design
criteria.

Since, the existing LPG pump’s firewater system has been designed with 6" deluge

valve and 6" header, tie-in with the firewater system of new LPG pumps will not require

change in deluge valve and existing header size.

TECHNIP ENGINEERING (THAILAND) LTD.,
P:1Projects\6383-New LPG pumps and Piping modification\t 1-SAFETY\Defiverables\Documents\FW demand calculation noteiWorking\6383-4600-CN-1801-001.docxx
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NEW LPG PUMPS AND PIPING MODIFICATION FOR LPG TRANSFER TO PTTCH
FIREWATER DEMAND CALCULATION NOTE

6.0 FIREWATER PUMP CAPACITY

Design book- Unit 4600 specifies that, 3 x 60% capacity (720 m*/hr) firewater pumps
are installed to ensure maximum firewater supply even when one of the pumps is out of
service for maintenance. The pumps were sized to ensure a minimum pressure of 10
barg at the farthest take off point under full flow conditions. One pump is driven by an
electric motor, while the other two are diesel driven.

Total firewater demand of the existing and new LPG pumps is 3529 Ipm (214 m*hr)
which is within the existing firewater pump capacity. Thus, the new firewater

requirement will not change the pump capacity.

7.0 CONCLUSION

The theoretical firewater demand for new LPG pumps is 697 Ipm and the total firewater
requirement for new and existing LPG pumps is 3529 Ipm (212 m®hr). The capacity of
existing firewater pump (720 m%hr) is found to be adequate for the new requirement.

New firewater pump or modification of existing firewater pumps is not required.

The firewater system for new LPG pumps will take supply from existing LPG pump
firewater system. Existing 6” deluge valve and 6” piping header are found adequate to

supply firewater to both these systems.

The firewater demand estimate in this calculation note indicates the minimum
theoretical firewater required in order to satisfy PTTGC philosophy (Design Book- Unit
4600) for equipment surface cooling. Accordingly, the line/valve sizes are also
preliminary. The actual spray demand, flow rates and final valve/line sizes will be

determined by the steady state hydraulic simulation.

TECHNIP ENGINEERING (THAILAND) LTD.
P\Projects\6383-New LPG pumps and Piping modification\1 1-SAFETY\Deliverabk \FW demand calculation notetWorking6383-4600-CN-1901-001.docxx
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NEW LPG PUMPS AND PIPING MODIFICATION FOR LPG TRANSFER TO PTTCH
' FIREWATER DEMAND CALCULATION NOTE *

ATTACHMENT A:
SPRAY NOZZLE MODEL
(2 SHEETS, A4 SIZE)

TECHNIP ENGINEERING (THAILAND) LTD.
Pwmwas.mw LPG pumps and Piping modification\11-SAFETY\Daliverables\Documents\FW demand calculaion note!Working\6383-4600-CN-1901-001. docix
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Metal Alloy Line

DESIGN FEATURES SPRAY CHARACTERISTICS

* Complete line of full cone nozzles » Spray pattern: Full Cone with uniform
made in cast metal alloys distribution

« Internal removable vane * Spray angles: 60°, 90°, and 120°

* Male and female connections * Flow rates: 6.25 to 8180 l/min

* Flanged connections available For square spray patterns see SCSQ

* For plastic nozzles, see NC (pp. 34, (p. 44)

35), or MP (pp. 46, 47)

Full Cone 120° (W)

LITERS PER MINUTE @ BAR Approx.  Free W,
Female Availab 4 St 1)
Pipe | Nozzle [SprayAngies|] K | 02 03 07 1 2 3 7 | Orfice  Pass. |Dim. (mm) | (kg)
Size Number_ 60" 90" 120'| Factor bar _ bar bar bar bar bar bar  {Dia. (nm) Dia. (mm)| A B Met;l

80" 224 10.5 127 18.9 224 31.0 37.5 47.7 55.9 6.35 6.35

60
SC7 |60° 90* 120°| a7.3 175 21.2 316 37.3 51.7 625 795 83.1 833 7.94
sC8 (60" 80' 1207 426 200 242 36.1 426 591" 7.5 80.9 106 B.89 7.94
1 SC9 |60" 90 120 225 272 406 48.0 66.4 80.4 102 120 102 7.94 732 381|038
SC10 |B0" 90" 120 . 26.0 30.3 45,1 53.3 73.8 89.3 114 133 107 7.84
SC11 |60 80 120 275 33.3 4.6 58.6 812 98.3 125 146 102 7.94

8C12 80" 120° L 30.0 36.3 54.1 64.0 886

whi

Fiow Rate ( Ymin) = K ( bar)®4 -

Standard Materials: Brass, Cast Iron, Carbon Steel and 316 Stalnless Steel. See chart on page 21 for complete list.

42 ®2004 BETE Fog Nozzle, Inc. all rights reserved ‘f
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60°/90°/120° Female

60°/90°/120° Male

Male or Apros,

Peninls R LITERS PER MINUTE @ BAR Approx.  Free
Pipe | Nazzle |SprayAng 0.2 03 0.7 1 2 3 5 7 Orfice  Pass.
Size Number |60° 90" 120 bar bar Dia. (mm) Dia. (mm)

'/ 5
e

60" 90

SC 30 60" 90° 120°

SC 35 60" 80" 120

2 SC 40 60" 90' 120
SC 47 60' 90° 120'

50.6 425 515 766 80.6 126 152 183 226 123 123
160 75.0 90.8 135 160 221 268 341 398 163 143
187 878 108 158 187 258 313 397 466 18.3 14.3
213 100 121 180 213 295 357 454 532 19.8 143 | 130 699 )1.50
251 118 142 212 251 347 420 534 625 246 143

sC 8o 60" 90° 1207
SC 90 60" 90' 120"
3 SC 95 60" 80' 120"
SC100 60" 80" 120
sc117  |e0' 900 120°
sc120 |60 8o 120°

426 200 242 361 426 591 715 908 1080 2749 25.4

480 225 272 406 480 664 804 1020 1200 306 254

506 238 288 428 506 70 849 1080 1260 286 254 |82 953
533 260 303 451 533 738 893 1140 1330 3.1 254

624 293 354 527 624 864

640 300 363 541 640 886 1380 1800

1530

: 3
SC 350 © 90" 1207 1860 876 1060 1580 1860 2580 3130
L] SC 480 90" 120°| 2580 1200 1450 2180 2560 3540 4290 5450 6320 711 42.9 . .
SC 615 80" 120°| 3280 1540 1860 2770 3280 4540 5480 6980 8180 76.2 42.9 L2 *

Flow Rate (Jmin) = K ( bar °47

* Dimensions vary with Bprﬁy angle ordered, please call for dimensions and weights

Standard Materials: Brass, Cast Iron, Carbon Steel and 316 Stainless Steel.

See chart on page 21 for complete list.

#2-9(15)
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NEW LPG PUMPS AND PIPING MODIFICATION FOR LPG TRANSFER TO PTTCH
i FIREWATER DEMAND CALCULATION NOTE y

A=

ATTACHMENT B:
NEW LPG PUMPS (P-5273A/B) GA DRAWING
(1 SHEET, A4 SIZE)

TECHNIP ENGINEERING (THAILAND) LTD.
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6 “ VOC ELIMINATION SYSTEM FOR ENVIRONMENTAL GCM

IMPROVEMENT AT REFINERY MOVEMENT PROJECT

1.0 INTRODUCTION

GCME has been invited to perform the Detailed Engineering Design for VOC Elimination
System for Environmental Improvement at Refinery Movement Project at GC 6 area.

2.0 SCOPE OF DOCUMENT

The report covers the minimum requirements for the detailed engineering design of the
fire protection system for VOC Elimination System Project.

The fire protection system requirements mainly include the extension of fire distribution
system, provision of a new hydrant, demolition and reinstallation of existing water-based
system for loading arms at Jetty 1/2/3, and gaseous suppression system at FAR building.

3.0 REFERENCE

The reference documents listed below, including Industry Codes and Standards and client
specifications, form an integral part of this General Specification.

Unless otherwise stipulated, the applicable version of these documents, including
relevant appendices and supplements, is the latest revision published on the effective
date of the contract.

The overall order of precedence of the applicable documents shall be:

1) Thai Government Laws, Rules and Regulations

2) PTT Global Chemical Engineering Practice (GCEP)

3) Shell-Design Engineering Practice (DEP)

4) International Code and Standard (i.e, NFPA, API, IP, etc.)

Any conflict between any of the Contract Documents, or between this specification and
any other Contract Document, shall be reported to the client for decision. In such a case,
and unless otherwise agreed or decided by the client, it is understood that the more
stringent requirement shall apply.

Exceptions to, or deviations from this specification are not permitted unless previously
accepted in writing by the client. For this purpose, requests for substitutions or changes
of any kind shall be complete with all pertinent information required for client assessment.

Client’'s approval, nevertheless, will not, in any way, relieve the responsibility of the
Supplier to meet the requirements of the industry Codes and Standards referred to an
amended herein, in the event of conflict.

Reference shall be made, but not limited to, applicable parts of the following standard,
and other NFPA codes which are applicable.

SH-20-18339-FF-RP-0001 Fire Protection Specification Page 3 of 11
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IMPROVEMENT AT REFINERY MOVEMENT PROJECT

Reference

Title

Ministry of Industry

Notification of Ministry of Industry Re: Fire Protection and
Settlement in Factory, B.E. 2552

Ministerial Regulation On the Standard for Administration
and Management of Safety, Occupational Health and

Ministry of Labor Working Environment in Fire Protection and Emergency
Response B.E. 2555
SP-SE-002 Fire Protection & Firefighting

A DEP 33.64.10.10-Gen.

Electrical Engineering Design

DEP 80.47.10.30-Gen.

Assessment of the Fire Safety of Onshore Installation

DEP 80.47.10.31-Gen.

Active Fire Protection Systems and Equipment for Onshore
Facilities

DEP 80.47.10.32-Gen.

Firefighting Agents and Movable Firefighting Equipment for
Onshore Applications

A ANSI Z358.1

American National Standard for Emergency Eyewash and
Shower Equipment

APIRP 2218 Fireproofing Practices in Petroleum and Petrochemical
Processing Plants

NFPA 1 Fire Code
NFPA 10 Standard for Portable Fire Extinguishers
NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection
NFPA 30 Flammable and Combustible Liquids Code
NFPA 72 National Fire Alarm and Signaling Code

NFPA 2001 Clean Agent Fire Extinguishing Systems

SH-20-18339-FF-RP-0001 Fire Protection Specification

Table 1. Reference Standard
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IMPROVEMENT AT REFINERY MOVEMENT PROJECT

4.0 DEFINITIONS

Some of the terms used in this document are defined as follows.

Clean Agent

DEP

Dry Chemical

FAR building

Fire Incident

Hazard

NFPA

Shall

VOC

Water-based System

Electrically non-conducting, volatile, or gaseous fire
extinguishing Agent that does not leave a residue upon
evaporation

Shell-Design Engineering Practice

According to NFPA, various mixtures of finely divided solid
particles additionally treated to provide resistance to packing,
moisture absorption and proper flow characteristics. These
agents are non-conductors and are designed for extinguishment
of class A, B and C fires.

Contains auxiliary equipment room, battery room, and electrical
rooms.

An event or chain of events resulting in an undesirable
combustion  process of a substance which has caused or
could have caused injury and damage to assets and the
environment.

Potential to cause harm, including ill health and injury, damage
to property, plant, products or the environment; production
losses or increased liabilities

National Fire Protection Association

The mandatory requirements stated in International Codes and
Standards, PTTGC'’s specification, and/or Ministry of Energy
Regulation.

Volatile Organic Compound

A fire protection system consisting of a fixed pipe system
connected to a reliable water source and equipped with spray
nozzles for discharge directed at a specific piece of equipment
or surface area to be protected.

SH-20-18339-FF-RP-0001 Fire Protection Specification Page 5 of 11
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5.0 PROCESS DESCRIPTION

In normal operation, vent gases are released due to tank out-breathing at tank farm and
loading facilities at jetty during product rundown and ship loading, respectively.

There are three (3) Visbreaker Residue (VBR) storage tanks, six (6) Fuel Qil (FO) storage
tanks and one (1) Cracker Bottom (CKB) storage tank in tank farm area which cause the
problems of VOCs and odor.

VBR from process unit rundown to VBR storage tanks; only one tank at the time, and
VBR from the other two tanks can be used to produce FO by being blended with other
substances and additives before sending to FO storage tank. FO blending can be done
only one tank at the time.

CKB from process unit rundown to CKB storage tank at any time. However, during CKB
rundown, CKB ship loading is not allowed.

For ship loading area, the existing facilities are provided to allow ship loading for VBR,
FO, CKB and Reformate. FO / Reformate is not allowed to loading at same Jetty. The
same problem occurs at jetty area due to vent gases are generated from ship vent during
product loading.

FO ship loading is not allowed during VBR ship loading or CKB ship loading.

All vent gases from product tanks and jetty loading facilities will be combined into a single
vent gas header then sent to Vapor Combustor Package (A-5006) for treatment before
releasing exhaust to atmosphere.

1

._®_ Jetty No.1
vaR
TANKS

._<:>_ Jotty No 2

2

Jatty No.3
FO
TANKS

¢ <:> Jaty No.4

CKB
TANK

Figure 1. Schematic Conceptual Diagram of New Vapor Combustor Package

SH-20-18339-FF-RP-0001 Fire Protection Specification Page 6 of 11
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6.0 FIRE PROTECTION SPECIFICATION

The fire protection specification, if possible, is to extinguish the fires in the early stages to
prevent the loss of life and serious injury, and to minimize the property damage and
financial loss caused by a fire incident

The fire extinguishment shall be achieved with portable dry powder fire extinguishers for
a small hydrocarbon pool fire, portable carbon dioxide extinguishers for electrical fires or
automatic total flooding gaseous suppression systems.

The fire protection specification is not to design to extinguish a pressurized jet fire but to
provide protection against such event and tackle the incident by vessel depressurization.

To achieve these aims, the following design guidelines shall be complied and provided
with required fire protection system and equipment;

a) The plant layout shall be designed such that an incident in one area of operation
shall not spread to adjacent areas due to the proximity of one to another.

b) Inventory isolation valves shall be incorporated into the process design to limit the
volume of material released in the event of a fire.

c) Adequate mobile and/or fixed fire protection system and equipment shall be
provided as per code and standard requirements.

d) Firefighting station/vehicles shall be available and prompt to fast response to a
major fire scenario at the early stage or within a reasonable time.

The fire protection system and fire water demand shall be designed on the basis of only
one significant fire case scenario occurring at a time as per specification no. SP-SE-002
(Fire Protection & Firefighting). In case of increasing of any firewater demands shall be
reviewed and discussed with relevant parties.

6.1 REQUIRED FIRE PROTECTION SYSTEM

VOC Elimination System Project consists of three (3) areas; 1) Vapor Combustor
Package, 2) Jetty 1/2/3 Area, and 3) FAR building

However, new inline blower, which is installed to boosting pressure for tank vent gas to
vapor combustor package, are containing 98% Air (Nitrogen and Oxygen) and 2%
Hydrocarbon which is gas phase. Thus, pool fire cannot occur from new inline blower so
that water-based system will not be used. Moreover, water-based system shall be
provided for pumps, compressors or other related equipment that handle flammable
liquids or gases based on NFPA and DEP requirement. Then, water-based system is not
applicable for this inline blower since it handles non-flammable gas. However, location of
inline blower is protected by an existing of hydrant so that it can be used for protection
the inline blower in a jet fire scenario as per API RP 2218.

SH-20-18339-FF-RP-0001 Fire Protection Specification Page 7 of 11
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IMPROVEMENT AT REFINERY MOVEMENT PROJECT

Thus, three areas in VOC Elimination System Project shall be provided with the required
fire protection system as per applicable standards and the details are described as
follows.

6.1.1 VAPOR COMBUSTOR PACKAGE

The above ground fire water ring main at Jetty area shall be extended to cover the new
Vapor Combustor Package. The new extended ring main shall be installed with block
valve so that it can isolated for maintenance purpose without system interruption.

The extended ring main shall be a Carbon Steel pipe with a 12-inch diameter.

Vapor Combustor Package (A-5006) is classified as a process area, then a new four-way
firewater hydrant shall be provided for Vapor Combustor Package (A-5006) as per DEP
requirement.

The existing ring main is verified by hydraulic calculation showing that it can supply fire
water in terms of required flow rate, velocity, and pressure for the new hydrant.

Hydrants shall be readily accessible from roads and be located in such a way that possible
damage by road traffic will be minimized.

The spacing between the nearest existing hydrant and the new hydrant shall not exceed
80 m.

Hydrants shall be provided with a guard post. The location should not be less than 1.5 m
(5 ft) from the curb of the road, and at least 10 m (33 ft) from road crossings, sharp road
curves, and buildings or other structures.

Hydrants shall be compatible, wherever practicable, with equipment specified for use by
site first intervention team and fire brigade or in use amongst local authority/municipal fire
response groups and mutual aid organizations.

Each outlet branch shall have a DN 80 (NPS 3), ASME class 150, flat-faced flange, for
accommodating a 65 mm (2% in) hydrant valve.

The valve shall be of the angle type, with an angle of 45° between inlet and discharge,
suitable for a working pressure of 16 barg (230 psig).

The valve outlet shall be provided with a 65 mm (2% in) coupling in accordance with local
standards. The coupling shall point downwards and be fitted with a chained cap.

Valves and the valve components shall be as specified in MESC 96.25.10.
Recommended coupling types are Storz (which is preferred) and instantaneous - female
connection.

A new BC 9 kg dry chemical fire extinguisher rating not less than 120-B as per DEP
requirement shall be provided for new Vapor Combustor Package. It shall be installed at
the strategic location for the purpose of first attack firefighting.

SH-20-18339-FF-RP-0001 Fire Protection Specification . Page 8 of 11
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The travel distance and installation shall comply with NFPA 10. The travel distance from
any point to the nearest fire extinguisher at Vapor Combustor Package shall be less than
15 m.

The fire extinguishers shall be installed so that the top of the fire extinguisher is not more
than 1.5 m above the floor.

The fire extinguisher shall be certified and marked by UL or equivalent.
6.1.2 JETTY 1/2/3 AREA

The existing six (6) loading arms (Z-5012, Z-5014, Z-5022, Z-5025, Z-5031 and Z-5034)
at Jetty 1/2/3 area has been protected with the existing water-based systems designed
as per DEP requirement.

In this project, the existing six (6) loading arms will be replaced with the new loading arms
with vapor return lines.

» Existing loading arm (Z-5012) is found at site that locates at arm no.2 and existing
A riser of spray nozzle of water-based systems consists of 20 ea. or 10 rings per
each riser. Preliminary verification shows that if new loading arm (Z-5012) will be
installed in the existing location, 10 rings of spray nozzle per each riser can cover
the static part of new loading arm (Z-5012)

e Existing loading arm (Z-5014) is found at site that locates at arm no.4 and existing
riser of spray nozzle of water-based systems consists of 12 ea. or 6 rings per each
riser. Preliminary verification shows that if new loading arm (Z-5014) will be
installed in the existing location, 6 rings of spray nozzle per each riser cannot
cover the static part of new loading arm (Z-5014)

e Existing loading arm (Z-5022) is found at site that locates at arm no.2 and existing
riser of spray nozzle of water-based systems consists of 22 ea. or 11 rings per
each riser. Preliminary verification shows that if new loading arm (Z-5022) will be
installed in the existing location, 11 rings of spray nozzle per each riser can cover
the static part of new loading arm (Z-5012)

» Existing loading arm (Z-5024) is found at site that locates at arm no.4 and existing
riser of spray nozzle of water-based systems consists of 12 ea. or 6 rings per each
riser. Preliminary verification shows that if new loading arm (Z-5024) will be
installed in the existing location, 6 rings of spray nozzle per each riser cannot
cover the static part of new loading arm (Z-5024)

» Existing loading arm (Z-5032) is found at site that locates at arm no.2 and existing
riser of spray nozzle of water-based systems consists of 12 ea. or 6 rings per each
riser. Preliminary verification shows that if new loading arm (Z-5032) will be
installed in the existing location, 6 rings of spray nozzle per each riser cannot
cover the static part of new loading arm (Z-5032)

e Existing loading arm (Z-5034) is found at site that locates at arm no.4 and existing
riser of spray nozzle of water-based systems consists of 12 ea. or 6 rings per each
riser. Preliminary verification shows that if new loading arm (Z-5034) will be

SH-20-18339-FF-RP-0001 Fire Protection Specification Page 9 of 11
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ff installed in the existing location, 6 rings of spray nozzle per each riser cannot
cover the static part of new loading arm (Z-5034)

Therefore, the existing water-based system of loading arms (Z-5012 and Z-5022) shall
be demolished and reinstalled to support the fire protection requirement for the new
loading arms.

However, the existing water-based system of loading arms (Z-5014, Z-5024, Z-5032 and
Z-5034) shall be modified by adjusting a piping configuration of riser to cover the static
part of new loading arms.

6.1.3 CLEAN AGENT FIRE EXTINGUISHING SYSTEM

The clean agent fire extinguishing system in this project shall be of Inergen type which
shall be designed and installed in accordance with NFPA 2001.

The Inergen system shall be provided throughout FAR building which is unmanned
building in normal operation. FAR building is also including auxiliary equipment room,
battery room, and electrical rooms. This shall cover the space under the raised floor.

The Inergen 1G-541 shall be used for FAR building and shall be stored in containers
designed to hold the required specific quantity of 1G-541 substance at the ambient
temperatures.

The stored quantity of IG-541 to be used for fire extinguishing in FAR building shall be at
a minimum of 380 kg based on the worst case fire scenario occurring at a time at the
largest room of auxiliary equipment room with the designed IG-541 concentration of 46%
and operating temperature at 20 ‘C. The design agent concentration shall be based on
that human can expose to agent concentration at least 5 minutes.

The quantity of reserve supply shall be 100 % of the quantities required.

The cylinders of 1G-541 shall be located outside the FAR building. The storage container
shall be installed and arranged so that inspection, testing, recharging, and other
maintenance activities are facilitated and interruption of protection is held to a minimum.

The system shall provide alarm and full status indications shall be repeated at the main
panel (control room) and second alarm panel (fire station).

In case of automatic access control, the alarm systems shall alert the responsible
personnel.

Cylinder and component shall be FM approved and UL listed.

The manual switch for clean agent fire extinguisher system shall be used double action
push and pull operation type.

Both main and reserve supplies shall be permanently connected to the piping and
arranged for easy change over.

SH-20-18339-FF-RP-0001 Fire Protection Specification . Page 10 of 11
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The cylinder shall be conformed to local regulations.

The storage container shall be conformed to the current specifications of the American
Society of Mechanical Engineers (ASME).

Safety considerations, such as personnel training, warning signs, permit to work in clean
agent room, discharge alarms, self-contained breathing apparatus (SCBA), evacuation
plans, and fire drills shall be provided.

The portable CO2 extinguishers shall be installed throughout FAR building area including
auxiliary equipment room, battery room, and electrical rooms as per DEP requirement.

The travel distance from any point to the nearest fire extinguisher in FAR building shall
be less than 6 m. as per DEP requirement.

The body of the container shall be made of aluminum or steel, both protected externally
with an epoxy paint system.

The design of all carbon dioxide extinguishers shall include a control device to enable the
extinguisher discharge to be interrupted freely by the operator.

The discharge horn shall be of dielectric material. The portable CO2 extinguishers shall
have a filling weight of about 5 kg (EN rating 34B; UL rating 10-B).

Portable extinguishers shall comply with ISO 7165, or with UL 154.

An eye-wash facility shall be provided in the battery room as per DEP requirement. This
should include a water tap, eye-wash basin, sink and drain, however the principal may
approve the use of portable eye-wash stations depending on the size of battery room and
the number of batteries installed in the room.

SH-20-18339-FF-RP-0001 Fire Protection Specification Page 11 of 11
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|PROJECT NAME : VOC Elimination System for Environmental
Improvement at Refinery Movement
/N DATASHEET FOR JOB NO. SH2018339
“ME FOUR-WAY HYDRANT DOC. NO. SH2018339-FF-DS-0002
LOCATION : PTT GC 6
Owner ‘ “
1 JAPPLICABLE TO: OREVIEW O APPROVAL ‘ FINAL O PURCHASE O ASBUILT
2 IAPF’LICABLE CODE SP-SE-002, DEP 80.47.10.31-Gen, Shell Standard drawing S 88.017 NOTE 4
3 ILISTING/APPROVAL UL List
4 USED FOR @® WATER SYSTEM O FOAM SYSTEM
5 QUANTITY 1
6 ;t' TYPE @ FIXED O PORTABLE
7] &
8 & |LOCATION @ OUTDOOR (Marine Environment NOTE 3) O INDOOR
9 MANUFACTURER NAME i
10 MANUFACTURER MODEL NO. "
11 REFERENCE P&ID NO. T-2.666.728 A
12 DRAWING 1SO. NO. -
13 g FLUID HANDLED Firewater (Raw Water)
14 = OPERATING PRESSURE (barg) MIN.: 7 NORM.: 10 MAX.: 16
15 2 DESIGN PRESSURE (barg) 16
16 8 DESIGN TEMPERATURE (°C) 30/60
17 3 HYDROSTATIC TEST Manufactured Standard
18 E REGUIREFLOW WORKING FLOW (Ipm) 1000 egcp outlet **
19 n INLET FIRE WATER PRES. (barg) 7 (Minimum)
20 NO. OF HYDRANT VALVE 4
21 | & [HYDRANT VALVE CONNECTION 2-1/2" angle type, with an angle of 45°
22 | T [HYDRANTINLET DN 150 NOTE 4
23 E HYDRANT OUTLET - DN 80, ASME class 150, Flat-Faced flange accommodating 2 1/2" hydrant valve NOTE 5
24 S - Storz type connection with instantaneous female connection, 2 1/2" coupling point downwards and be
5| & [eoUPLNG |fitted with a chained cap. NOTE 4, 5
2 5’ DIMENSION -
27 g MATERIAL FOR HYDRANT BARREL Carbon steel with internal coating A
28 g MATERIAL OF VALVE Brass / Bronze (Suitable for outdoor marine environment NOTE 3)
29 MARKING Tag. No. H-195 £\
30 © WEIGHT we
31 ::1:_J PAINTING Red (RAL 3000)
32 O  JACCESSORIES None
33
34 NOTE :
35 1. "**" Specify by Vendor
36 2. Manufatured Document shall be Supplied to GCME, As Following
37 - Acceptance Certificate/Test Certified
38 - Operate/Maintenance/Installation Manual
39 - Design Drawing
40 - Material Certificate
41 - Warrantable Document
42 - Specification sheet/Data sheets
43 - Certificate of Compliance
44 3. Outdoors tropical marine environment to be concernd with salt laden, saliferous and corrosive.
45 4. See detail on page 3
46 5. See detail on page 4
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
| |
. AN\
- 2
F1 25 Mar 19 ISSUED FOR FINAL SRK PJRIMTS _}~ GR “'ME
01 14 Feb 19 ISSUED FOR APPROVAL SRK PJR/MTS GR
Rev. Date Issue Description Prepared By| Checked By Approved By SHEET NO. : 2 OF 4
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JOB NO.

SH2018339

DOC. NO.

SH2018339-FF-DS-0002

LOCATION :

PTT GC 6
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OGT

APPLICABLE TO :

OREVIEW

O APPROVAL

TFINAL

O PURCHASE

O AS BUILT

o IN|jojo s |lwIv=

©

DETAIL FOR FOUR-WAY HYDRANT (REF. S 88.017)

approx. 1365

900+50

450

450

$88.017

100 100

D

234

® O

Grade elevation

SECTION A-A

PN

NOTES

1. Dimensions in millimetres unless otherwise stated.

2. Internal coating as per DEP 30.48.00.31-Gen.
No coating required for fresh water service.

Part
No.

Number

Description

Material

Remarks

DN 150 Tee, straight, sched. 40

ASTM_A234-WPB

DN 150 pipe, sched. 40

APl 5.—Gr.B / ASTM A106-B

DN 150 WN flange, ASME class 150-RF, sched. 40

ASTM_A105

DN 150 cop BW , sched. 40

ASTM_A234-WPB

DN 80 WN flange, ASME class 150—FF, sched. 40

ASTM_A105

CALLA RS (20 LA

B LN Bl (S B

DN 80 pipe, sched. 40

AP| 5L-Gr.B_/ ASTM A106-B

C Aug. 2006

GSGH/1

GSGH/1 Note 2

updated

Jun. ‘03

OGCH/1

OGCH/1

CAF gaskets removed, added height from grode elevation, flanges replaced with caps

A Jon. ‘97

ORTMH/4

ORTMH

Converted to CAD without changes
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WORKFLOW
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Work Flow of Medical Examination Management
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6.2.1 Tﬂmnimmimnqmmwﬁaumi%’Nmummﬂmﬁ]m?{m (Pre-employee Medical Examination Program Matrix)

M 1: 91NIATIVMNADYUTNINNIY

Item examination parameter office work(P1) office work(P2) technical work(P3)
admin,office admin,office Operation-
,account ,account maintenance,lab,Process
Age <30 years Age > 30 years engineering-engineering
ALL Age
Physical examination Sign by occ med doctor / / /
Completed blood count | Hb, Het, WBC, RBC, Platelet Count, PltSmear, MCV, MCH, / / /
(CBC & differential ) | MCHC,PMN, Lympocyte, eosonophil, monocyte,
basophil, atyp. lymp RDW, RBC MORP, other
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Item examination parameter office work(P1) office work(P2) technical work(P3)
admin,office admin,office Operation-
,account ,account maintenance,lab,Process
Age <30 years Age > 30 years engineering-engineering
ALL Age
Urine Urine analysis color,sp.gr,albumin,glucose,blood,nitrate,ketone,urobililobin,b | / / /
ililobin,leukocyte,rbc,wbc,sq,epi,cast,calcium oxalate,uric
acid,amophous,mucous,bacteria, fungus,other,summary
Occupational Vision / / /
Test + anload
Kidney function test
- BUN / / /
- CREATININE / / /
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Item examination parameter office work(P1) office work(P2) technical work(P3)
admin,office admin,office Operation-
,2account ,account maintenance,lab,Process
Age <30 years Age > 30 years engineering-engineering
ALL Age
Liver function test
- SGOT / / /
- SGPT / / /
-Alkaline Phosphates / / /
- direct BILILUBIN / / /
- Total Bililubin / / /
Chest X-Ray / / /
Blood pressure / / /
Lipid Profile
- Triglyceride / / /
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Item examination parameter office work(P1) office work(P2) technical work(P3)
admin,office admin,office Operation-
,account ,account maintenance,lab,Process
Age <30 years Age > 30 years engineering-engineering
ALL Age

- Cholesterol / / /
- HDL Cholesterol / / /
- LDL Cholesterol / / /
Fasting Blood Sugar / / /
Uric Acid / / /
Blood group / / /
HBs. Ag. and HBs. Ab / / /
HBs. AbC (Anti-HBc) / / /
BMI / / /
EKG 12 lead with graph / /
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Item examination parameter office work(P1) office work(P2) technical work(P3)

admin,office admin,office Operation-
,2account ,account maintenance,lab,Process
Age <30 years Age > 30 years engineering-engineering
ALL Age

Audiometry frequency 500-8000 Hz both ears /

Lung Function Test FVC,FEV 1 ,FEV1 /FVC ,FEF 25-75 % /
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¥
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M99 2 EMIATIVMNANMFINSIAN mMud i ez NuRdFTROY dmSuminaungy technical

snaANsasIAGIUAI BRALIARIFISLAIIALNE (M unwEIstATAIaulaTu Ela) snudsinutieeu

FREET P
Fudt UpTRa swmanaae dnmriaar

Lt muconic acid tlaW1E1s Benzene Tullaaay

o-creasol tWania1s Toluene Tuilasnay

Operator, Electrical T L ami T : Technician, Support Technician, Senior
Operator.Senior Maintenance Support Technician, Senior Mechanical Technician, Senior Project Technician, Senior QM
REF ARO Methyl hippuric acid_tanians xylene Tuilas oz - Shift ers NaE ' 3 3 Support Supervisor, QMI
Supervisor, Mechanical Supervisor, QMI Engineer, E&M Engineer, £ Engineer, Engineer,
[ Total Mercury tania sUsantuilaa i Engineer, Maintenance System Engineer, Mechanical Engineer, Process Control Engineer, Process Engineer, Project Engineer,

Senior Civil Engineer, Senior Process Engineer, Senior Project Engineer, Senior Reliability Engineer, Senior Rotating Engineer,
Senior Electrical Engineer, Senior Environmental Engineer, Senior Maintenance System Engineer, Senior Materials and
Engineer, Senior Mechanical Engineer, Senior ERS Chief, Senior Inspection Engineer, Senior Instrument/Electrical
Engineer, Day Manager, Project Manager, Shift Manager, Acting Shift Manager

Lead lamaisardtudan

total As Tu fasndy

t.t. muconic acid tWan a3 Benzene tuilamas

oL o-creasol tWaMIENS Toluene Tullaaias Operator, Process Engineer, Production Process Engineer, Production Processing Coordinator, Project Engineer, QM

Gl Technician,
-1 O-PL L-PL, [ o e xytene Tt Senior Electrical Engineer, Senior Electrical Tech senior Support Tect Senior System
O PP, O SH-O1)) Enginacr, Senior Mechanical Engineer

. senior Mechanical Technician, Senior Operator, Senior Project Engineer, Senior QMI Engineer, Senior QMI Technician,
Senior Technician, Shift Manager, Shift Supervisor
N (SWRO), SWRO Supervisor,Shift Manager

Total Mercury i s slsantuTass

(O-P3, Q-SH-O2 )
mandelic acid phus phynyl glyoxcyric acid (ayWus styrene)

Total Arsenic tlania suyluilasiiz esaadieas Inorganic Arsenic

t.t. muconic acid tWan a3 Benzene tuilamnas

o-creasol tHaUIES Toluene Tuilaanay

Methyl hippuric acid tfau1a1s Xylene Tuilasaaz
Day Manager, Division Manager, Operator, Senior Operator, Shift Manager ,Operator, Process Engineer, Production Process
Engineer, Production Processing Coordinator, Project Enginee,enior Electrical Engineer, Senior Electrical Technician, Senior
Support T . Senior System Engineer, Senior Mechanical Engineer, Senior Mechanical

OLE (1-4 (0-p2))  |Total Mercury tdamanssantutdaa iz

I
mandelic acid phus phynyl glyoxcyric acid (aywus styrene)

1,2 dihydroxy-a-(n-acetyleysteinyl)-butane in urine tHan1as 1,3
Butadiene Tufaa iz

Total Arsenic taniasnyluilasiaz @sa31a698 Inorganic Arsenic

tt, muconic acid tAaWE1s Benzene Tullaaiay

Day Manager , Division Manager, Electrical Engineer, Electrical Supervisor, Electrical Technician, I&E Supervisor, Instrument
o-creasol tWanam1s Toluene Tuilasnaz

Engineer, Instrument T Planner, upport Supervisor, Mechanical Engineer, Mechanical
ET Cracker ” , Operator, Process Engineer, QM| Supervisor, Senior Mechanical Engineer, Senior
Methyl hippuric acid (Aaw1ans Xylene Tuilaans Mechanical Technician, Senior Operator, Shift Manager, Shift sGpervisor
Total Mercury B TITAN TuTaE 1Y
) ., muconic acid tBUET Benzene Tullaaay Electrical Engineer, Electrical . Electrical . 1mE . Planner, support
TEM® 3 Engineer, P . T . ami P . Senior
o-creasol (NS Toluene Tuilaanas Engineer, Senior Mechanical Technician
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312ANSASIAAINAMMLR AR IAISATAIUN (M1an1WEISLATASaulaTY E1A) analsinusiiesu

X Ao wm o v
Wi YfiRam 3WNIATID AWMHUINY
Methanol Tuiladiz
GRN
(GGC) Anti-HAV IgM Acting Day Manager, Division Manager, Operator, Process Engineer,Instrument Engineer, Senior Electrical Engineer, Senior
Instrument Engineer, Senior Mechanical Engineer
@T9933758 (Stool examination) , Senior Operator, Senior Process Engineer, Senior Process Engineer, Shift Manager
o-creasol 1aw1a1s Toluene Tuilaaay
1AB Methanol Tuiladie
(GGC) Senior Operator, Operator, Operator
Anti-HAV IgM
@57283315¢ (Stool examination)
Manatance Methanol Tuilrsa Division Manager, I&E Supervisor, Maintenance Support Supervisor, Mechanical Engineer, Mechanical Supervisor,
ethanol v
(EOP,TOL) Mechanical Technician, QMI Engineer, QMI Supervisor, QMI Technician, Senior Electrical Technician, Senior Instrument
Technician, Senior Maintenance Support Technician, Senior Mechanical Engineer, Senior Mechanical Technician
t,t, muconic acid tan1a1s Benzene Tuilaaniy
o-creasol 1fau1a1s Toluene Tuilaaiy
Methyl hippuric acid 1iaw1ans Xylene uflaaas Chemist, Division Manager, Good Laboratory Practices Leader, Laboratory Analyst, Laboratory Instructor, Laboratory Skilled
lab center Specialist, Laboratory Supervisor, Senior Chemist,
B Senior Laboratory Analyst
Total Mercury tWauaisdsanlutlaang
2,5 Hexanedione Tutlaa@aziian Hexane
Methanol tuflaaie
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SIHANSASIVAIUAIVNALIADIAIFTLALTAULTH (MILN VWA ITLATAIDUTATU E1A) ON3I6iI L LE89TL

PR
Fud Ugima

F1BNIINIID

Gimniiaann

Innovation

t,t, muconic acid tWan1a15 Benzene Tuilaady

o-creasol tHanas Toluene Tuillaanay

Methyl hippuric acid tHan1&13 Xylene tuilasay

Total Mercury tRannaslsanTuilas e

mandelic acid phus phynyl glyoxcyric acid (auWus styrene)

2,5 Hexanedione tuild@1Izlany Hexane

Division Manager, Project Engineer, Researcher, Researcher Assistant, Senior Analyst, Senior Researcher, Specialist, Specialist

POL#L (HD2) &
POL# 2 (HD1)

2,5 Hexanedione Tuilaa1azann Hexane

I
|Engineer, Product Engineer, Senior Mechanical Technician, Senior Operator, Senior Process Engineer, Shift Manager

Day Manager, Division Manager, Electrical Engineer, Environmental Engineer, I&E Supervisor, Instrument Engineer, Logistic
Operator, Logistic Supervisor, Engineer,

. Operator, Process

LDPE &1IDPE

t.t, muconic acid tRan1a1s Benzene Tuilaaiz

o-creasol tHawas Toluene Tuilaanay

Methyl hippuric acid tauia1s Xylene Tuifamiaz

Total Mercury tRanmaIslTanTuilas e

mandelic acid phus phynyl glyoxcyric acid (ayWus styrene)

2,5 Hexanedione Tuilam12mlonT Hexane

Day Manager, Division Manager, Electrical Engineer, Environmental Engineer, I&E Supervisor, Instrument Engineer, Logistic
Operator, Logistic Supervisor, Engineer, Supervisor, Operator, Process
Engineer, Product Engineer, Senior Mechanical Technician, Senior Operator, Senior Process Engineer, Shift Manager

lab (HDPE Plant 1 &
lab (HDPE Plant 2)

o-creasol tHanans Toluene Tullaanay

Day Manager, Division Manager, Electrical Engineer, Environmental Engineer, I&E Supervisor, Instrument Engineer, Logistic
Operator, Logist Engineer, P Operator, Process

supervisor,

2,5 Hexanedione Tuilaa1amann Hexane

Product Engineer, Senior Mechanical Technician, Senior Operator, Senior Process Engineer, Shift Manager

Day Manager, Electrical Engineer, Environmental Engineer, I&E Supervisor, Instrument Engineer, Logistic Supervisor,

acs Planner, Engineer, I . Operator, Process Engineer, Senior Instrument
mandelic acld phus phynyl glyoxcyric acid (a1Wu styrene) Technician, Senior Maintenance Planner, Senior Mechanical Technician, Senior Operator, Senior Process Engineer, Shift
Manager
* PlantPPCL (1t muconic acid tauas Benzene Tullamnas, Goarator.senior Malr Supmor T . Sentor Machanical T yamior Project Techmician. senior ami
acetone in urin ,phenol in urine) Shift Sup . ERS Sup: L I&E ) P . Support Sup L ami
Supervisor, Mechanical Supervisor, QMI Engineer, E&M Engineer, Senior Safety engineer,Safety Engineer,Environmental
i Engineer, Engineer, System Engineer, Mechanical Engineer, Process Control
Engineer, Process Engineer, Project Engineer, Senior Civil Engineer, Senior Process Engineer, Senior Project Engineer, Senior
phenol

Reliability Engineer, Senior Rotating Engineer, Senior Electrical Engineer, Senior Environmental Engineer, Senior Maintenance
System Engineer, Senior Materials and Corrosion Engineer, Senior Mechanical Engineer, Senior ERS Chief, Senior Inspection
Engineer, Senior Instrument/Electrical Engineer, Day Manager, Project Manager, Shift Manager, Acting Shift Manager ,
Logistic Operator, Logistic Supervisor, Maintenance Planner,

6.2.2
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e
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[
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