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10.1 StUU Globally Harmonized System of Classification
and Labeling of Chemicals (GHS)

szuu GHS iusruumsduunUsziananandudunsie msdeasdoyannududunsie
ToAITILIVBINTATATHIUNTARRAIN LazlenansiauaruUasnde (Safety Data Sheet, SDS)
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Anudunsgnedwinasy (2 Usean) aua anudusunsienedanindounieu
wazAMUTUSURTIERETUUTTINNA

wanvn Yendadne Yedndn Yoarswedniludisznevdfny/Mdudunselundnioe
NADUAAIUUAAINVDINANTILAT SEUU GHS Amualvidesuansdayamaiiuuaaindiey

1) Mdyru (signal word) amszauadudunseans laun “Danger” (Sumsiy)
%39 “Warning” (32739)

v

foyanuaiuansmadudunsievesansiadl (hazard pictogram) Femmseuu GHS fvun
139 3U (3U7 14) snuuszananududunsy




3)  demunanimududunsng (hazard statement) Wiodeaistoyaninuides

4)  demsufjifiiedasiudunsie tiusner dArdanin wazdnnisillediinganidu

(precautionary statement)
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I ‘ .‘

sUA 14 dryanuniiaaoUs:innuodasiAbia: 5 ansunsignIus:uu GHS
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10.2 StUU European Economic Community (EEC) I

'
% % L3 (%

ANUTDANNUAVDY EEC 7 67/548/EEC %aawqubﬂ amawmmmau&mswasﬂuﬂiau

a A R IR= Nu oo v €@ Ao w =i i =AY 5 & <
amdeudnaddy uwasliddydnuailude Asgui 15 udegalsna dydnualdnuaelonsssnuiu
werastlutagu Wenannmglsulausemasnidnmsldanudiel we. 2558 lnglilddydanual

FAIUTTUY GHS Wy

AaNa E a135eu0nla (explosive) dyanualsluaninissuidn
aana P+ anshlil/hilvigeann (Rammable/highly flammable) dydnwaiguiUanl
Aaa O #1590n3Lad (oxidizing agent) dydnwalsuadlnuuienay
pana T/T+  ansiiuiiw/duiiwann (toxic/highly toxic) dyanwalgunselvanted
ARG Xn ansdudunsne (harmful) dydneaisuninum
Aad Xi ans3¥ANeLAR (itant) dydnwaizuninum
Aana C asfianseu (corrosive) dydnualiluglvaavainnainuasanaasignile
waglane
Aana N ansidudunsesedandey dydnvallugusuliivasdainie
Aeyanwal Usziam Hoyanwal Usziam
seilalel Talwann
(explosive) (flammable)
Teandiau ity
(oxidizing) (toxic)
JUATNY JLAGLADY
(harmful) (irritant)
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Heyanual Uszian yanual Uszan

2 o | a

LUUDUNIIUADEY
Annsou WINADY
(corrosive) (dangerous for the

environment)

sUA 15 dryanuniuaaous=nnuovasinbia:30nauasigaus:uu EEC

10.3 S:UU United Nations (UN) I

< [ 9 e‘d‘ Y o (%] I Aa [ Y] = a o Y
syuu UN udgdnualnlddmsunisaudidunsunsis nioansalounsiy ImaLLw’mQ
sunmeeaniu 9 Ussum fdydnvaluandunieeglunsovddeudniainnainuyguas uaziisia
o o 4" 1 < (Y] a o d! = [ [} a 1 di 1
NNULWBUBNNANANNITUIUATIY UaZAIAUNUINIOABINANATUNAINALYN WU 5.1 5.2 LNDLUS
@ 1 1 9 [~ [y} [ t:l'
WungueasnINTsnuANlUDUATIE AIFUN 16

Uszmil 1 @153ui0nld (explosives)

0000

Ussndl 2 ufa (gases) Uszandl 3 vaawadlal
(Rammable liquids)

I”
HON FLAMWABLE
FLAMMABLE GAS HON TOXIC GAS FLAMM&BLE
/4 LIQUID
/4 3

Adon>wdasanglumsrimunuansiad dSuddanrindveua:tundve
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Uszianil 4 veauwdslalv (Rammable solids) Usznni 5 d@1seandladuazasilas
panlyndun3s (oxidizing agents and

organic peroxides)

INHALATION
HAZARD

RADIOACTIVE 1
N =

RN

sUA 16 &ryanunianous:innuovasiAbiia:nnduasignuuIassu UN
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Hazard Identification Nurmber 80 = ansinnsowigensinnsauldniios
| UN Number 1789 = AsAndevsansalalaseasin

AuT: Tnesgoaulal 9 wW.g. 2555 (https://www.thairath.co.th/content/251894)

JryanunidosUo:UsINQUUSDYIUEDENSSUNSTIE BadIaUAIEADSKEUD
¥ADWAUASIY (hazard identification number) WWuddiavAusINnog
ASOULYOLIWUTNEEFUUS:NoUGIEMIAY 2-3 KaN BU 80 KUY
arsnansouksoaisnansoulanitiod (corrosive or slightly corrosive
substance) ta:kuIglay UN (UN Number) 10uddiay 4 kanhog
ASvawyovIWulNgAdUBoudavsTauovas UngdnyanunitwonIs
yudoluszuu UN U Tiwodoanslumsuudoansinid kindikasolka
WUIRUEUNSOUDDdYanunikso UN number (lay 4 kan) 1Udo

W
WOKINAWBtYIKQTRNS U ansUudioozls

Adon>wUasanElumsiounuansiAl §KSUTAORM3d8La:UN3de
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10.4 S:UU National Fire Protection Association (NFPA)

thewansseiuanududunmevesasiniivendueniie (NFPA hazard rating siens) 7ikand
#e code 708° Faguil 17 Wuszuullflulssmaanigoiin finguszasdtiteliUssiiuanudes
Tunsvinu wagnisneuldianiunisalanilu (emergency response) dmsuntinUAUMEILY
anuszdasy Tessrinauands Shewfiounuszuu NFPA 1 lilddaydnvalanailldiiald wienawy
Tulenans Safety Data Sheet (SDS) welddmuAnn1vurussy Uinuifvansiadl wieusuid
puuUfiReudaAedestuasiadity q ievensefumusuusesasindfifinadeaunin A

a wva

Ll auliludfisen wasdeyaiuendnwusiawvasansiall WenguiuRnuazlainaiy

kY

sednseiazufURnuiuansmiu q loeggns

FIRE HAZARD NFPA 704 LABEL

4 - Very Flammable
3 - Readily Ignitable
2 - Ignited with Heat
1 - Combustible
0 = Will not Burn

REACTIVITY HAZARD

4 - May Detonate

3 - Shock & Heat May Detonate
2 - Violent Chemical Change

1 - Unstable if Heated

0 - Stable

HEALTH HAZARD

4 - Deadly
3 - Extreme Danger
2 - Hazardous

1 - Slightly Hazardous

0 - Normal Materials SPECIFIC HAZARD

OXY - Oxidizer
ACID - Acid

ALK - Alkali

COR - Corrosive
MWL~ Use no Water

sUA 17 drydnuniudaous:innyovansindia:3andunsisaudonkuauod NFPA

® NFPA fia National Fire Protection Association 984UssinAansgaLusn,
? Code/Standard NFPA 704 %u1e Standard system for the identification of the hazards of materials

for emergency response (‘1'71Im: https://www.nfpa.org)
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dundu (H) uonwadodumw (health) lng

Ha

H3

H2

H1

HO

a

waguusen ulldsuifisstiananduy q enfenisaavieiliidedin
wiu Talasaulzeluea (HCN) Weadu (phosgene)

Kaguuse mnlduifiesdianandu shlfAne nsuusmiennwanmansld
iy uiidraesu (CL) nsadailasn (sulfuric acid)

waunans Il g vieseileudlised oraiduaivgliliernuannsa
HansrvFoidusunsouvuansle Wy wudu (benzene) lolefu (iodine)
waintios FsuudionviiliAnssaeies warorailiisusadudniosuiny
1w 9z&lau (acetone) Inuvaldounanlsn (potassium chloride)
lsifinastagun iy thifudidas (peanut oil) naway

duav (F) vonAWIDIW (flammability) Tne

F4

F3

F2

F1

FO

Lailwanniian T9a21ulvl (Rash point) IngUszanasingi 23 °C iwu uidlslasiau
(H) Iwsiwu (propane)

Lalwun dyaulnlanedssunuegf 23 - 38 °C wu oxdlau (acetone)
dfuuudu (gasoline)

alwununans fannulnlneUszanaeei 38 - 93 °C iwu thifufiua (diesel fuel)
Mg (sulfur)

Loy ganulvlagdseuaanda 93 °C wu wenluifly (ammonia)
1hifuus (mineral oil)

Lyifinln 1iu ansusumnszAaslse (carbon tetrachloride)

dikdoo (R) uanaWliALAI/AWENSHIUNISAUGNSEN (instability/
reactivity) lng

R4

R3

R2

anulinsiagann Tusamglivaranuduunfnannsaaaefvsesziinguuse
Ioos Wwu lulnsndwesu (nitroglycerine) lulasiaulaslolalag (nitrogen
triiodide)

analiinsigs azaanefviessiladloldfuauiounazaudugs wiovh
UfRsefuthuduAnnsssdnguusald wu uelufenlumm @mmonium
nitrate) &&EY (caesium)

mulsiasiaunans Semasanofegnsgunss udlifstusadadeldsuany
Sounaramuiugs vieviuiisotuininnssedald 1w weanasaun (white
phosphorus) ltfes (sodium)

Adon>wUasanElumsiounuansiAl §KSUTAORM3d8La:UN3de
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R1 Unillafies uionwunseniuanseuineumgigeseninusiugs vsevinufisen
AutAnAuSeuduls Wi nsitu (propene)
RO anstefies Liviwfisenduansdu wu idien (helium) ufalulasiau (N)

[

@ 3v1d (W) JryanuniwiAy Anumanesisdl
OXY WWuanseendlad (oxidizer)
ACID Wuansfisigrdidunsa acid)
ALK 1Huansiifgrdiduiua (alkali)
COR tJuansinnseu (corrosive)
w (HuansvhuAsefuh
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1NYINUdSIAD

(Safety Data Sheet, SDS)

ﬁoganaquaoaﬁalﬁaaﬁumsmU (Safety Data Sheet, SDS) w%aﬁmagm‘%aﬂ'jw Material
Safety Data Sheet (MSDS) utenansannguaniiuansioyavesansindivsoindliausiieafudnuay
anudusune anuduie 3319 nsdvinw nsvuds msidauaznnsdanisdu q Weliing
fufunsiatuarsadiu 4 WullegrsgnieuasUaends Tudlagtumulszniavosesdnis
avUsyfizes SEUUNTIuUnkaznIsAnaanasedfiiussuuietuilan (The Globally
Harmonized System of Classification and Labeling of Chemicals, GHS) muualild SDS Hu
aaﬁﬂszﬂawﬁﬂuﬂﬁsﬁaawssﬁagamimﬁuaﬂmﬁamﬂsﬁ’auuauuaa'm%’ﬂqmmmsmﬁLLaSLﬁaiﬁLﬁm
ANuaennaauaviiusyuuReniu SsuunlfiSanin Safety Data Sheet (SDS) wSourulaniviua
susuuuazdayalu SDs 15 16 shie fuiolud




1. JoyalfganuansiAl/iAlAturila:usSBhWwaaua:kios kN (identification
of the substance/mixture and of the company/undertake) LLﬂﬂQ%aM”a%aﬂ’liLﬂﬁ
visogemsnsenvesansiedl Tnquszasivisedodidnlunsldansiadl de Moguazvaneialnsdny
YoIUIENENAnVTad MY vinealnsdnidmiudnselunsdanidu

_S l G MA'A L D RI C H sigma-aldrich.com
SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006

Version 6.0 Revision Date 31.03.2016

Print Date 25.07.2017

GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.4 Product identifiers

Product name ¢ <|>n</>-Butyllithium solution

Product Number : 302120

Brand : Aldrich

REACH No. . A registration number is not available for this substance as the substance

or its uses are exempted from registration, the annual tonnage does not
require a registration or the registration is envisaged for a later
registration deadline.

1.2  Relevant identified uses of the substance or mixture and uses advised against
Identified uses . Laboratory chemicals, Manufacture of substances
1.3  Details of the supplier of the safety data sheet

Company : Sigma-Aldrich Pte Ltd
(Co. Registration No. 199403788W)
1 Science Park Road
#02-14 The Capricorn, S'pore Sci. Pkl
SINGAPORE 117528

SINGAPORE
Telephone - +B56779-1200
Fax . +656779-1822

1.4 Emergency telephone number
Emergency Phone # : 1-800-262-8200

sUn 18 (hoghodoyarkodon 1 1u SDS yov n-butyl lithium solution
(AUN: https://www.sigmaaldrich.com/singapore html)

2. Foyas:yndWduduasie (hazards identification) wansdoyauszananudu
PURTIBVBIENTLALANTTUU GHS fognay ansazans n-butyl lithium Wuanshl (lammable

[

liquids) wazanfnlulsiosdeduiaiuainie (pyrophoric liquids) Wusiu tnefifuaviiussauaiy

o 1Y 4

I v 1 a o o 1 [y a v

Judunsne wu Category 1, 2, ... (@anavtiosnnuludunsiedaunn) wazuwansdoyasudnyanuel
Anuludunsie (pictogram) Adayeyias (signal word) deanuuansnulusunsiy (hazard
statement) Wy H225 waztamsufjifiielesiudunsne (precautionary statement) iy P210
Y9I ILANTIALAD UMD UAUTRLATILARNIBEULAAINYINATIATIANTEUY GHS UanNil 81auans
¥ 1 [y A Al M Yo L 1 v 1
Toyannuludunsedu q vesanadnlilidnegludssiamanududunsenussuy GHS wu

Aududunseainnisseidnuesudu (dust explosion hazard) Wusiu
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2.2 Label elements

Pictogram

Signal word

Hazard statement(s)
H225

H250

H261

H304

H314

H336

H361f

H373

H411

P210

P231 + P232
P280

P305 + P351 + P338

P370 + P378
P422

EUHO14
2.3  Other hazards

SECTION 2: Hazards identification

21 Classification of the substance or mixture

Classification according to Regulation (EC) No 1272/2008

Flammable liquids (Category 2), H225

Pyropharic liquids (Category 1), H250

Substances and mixtures, which in contact with water, emit flammable gases (Category 2), H261
Skin corrosion (Category 1B), H314

Reproductive toxicity (Category 2), H361f

Specific target organ toxicity - single exposure (Category 3), Central nervous system, H336
Specific target organ toxicity - repeated exposure (Category 2), H373

Aspiration hazard (Category 1), H304

Chronic aquatic toxicity (Category 2), H411

For the full text of the H-Statements mentioned in this Section, see Section 16.

Labelling according Regulation (EC) No 1272/2008

Precautionary statement(s)

Supplemental Hazard information (EU)

This substance/mixture contains no components considered to be either persistent, bioaccumulative and
toxic (PBT), or very persistent and very bioaccumulative (vPvB) at levels of 0.1% or higher.

BSOS

Danger

Highly flammable liquid and vapour.

Catches fire spontaneously if exposed to air.

In contact with water releases flammable gases.

May be fatal if swallowed and enters airways.

Causes severe skin burns and eye damage.

May cause drowsiness or dizziness.

Suspected of damaging fertility.

May cause damage to organs through prolonged or repeated exposure.
Toxic to aquatic life with long lasting effects.

Keep away from heat, hot surfaces, sparks, open flames and other
ignition sources. No smoking.

Handle under inert gas. Protect from moaisture.

Wear protective gloves/ protective clothing/ eye protection/ face
protection.

IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.

In case of fire: Use dry powder or dry sand to extinguish.

Store contents under inert gas.

Reacts violently with water.

§Uﬁ 19 ﬁaoshoﬁogaﬁaﬁoﬁ 2 lu SDS vov n-butyl lithium solution
(AUN: https://www.sigmaaldrich.com/singapore html)

3. douus:nounazdoyalnganudduway (composition/information on

ingredients) szydayavesasindidunsennaiafidudiulsznoulundnsiug Jsazdsznaudie

Foa1suedl saUsyaasall (W CAS-No. (Chemical Abstract Service), EC no., Index no.!

0

Lfluéfu) Uszananududunsie (classification) WAEANUINTUYBIASLAN FBE1uAU dnTazans

n-butyl lithium Fsviavaneidulelaaeniau daiuddideyans n-butyl lithium uazlglaaianiy

Y] 1

shetnalugud 20

" £C no. uag Index no. fie saUsEIIasATnLsTUUTRIEA LY

AdonwUasanslumsrvuuansing dKSUGa0AR3SsLa:un39e
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SECTION 3: Composition/information on ingredients

3.2  Mixtures
Synonyms : Lithium-1-butanide
n-BuLi
Formula 1 C<SB>4</>H<SB>9</>Li
Molecular weight :  64.06 g/mol
Hazardous ingredients according to Regulation (EC) No 1272/2008
Component ‘ Classification { Concentration
Cyclohexane
CAS-No. 110-82-7 Flam. Lig. 2; Skin Irrit. 2; >=80-<90%
EC-No. 203-806-2 STOT SE 3; Asp. Tox. 1;
Index-No. 601-017-00-1 Aquatic Acute 1; Aquatic

Chronic 1; H225, H315, H336,
H304, H400, H410
M-Factor - Aquatic Acute: 1

Butyllithium
CAS-No. 109-72-8 Pyr. Sol. 1; Water-react. 2; >=10-<20%
EC-No. 203-698-7 Skin Corr. 1B; H250, H261,

H314

For the full text of the H-Statements mentioned in this Section, see Section 16,

§Uﬁ 20 ﬁaadwoﬂogaﬁaﬁoﬁ' 3 Tu SDS vov n-butyl lithium solution
(AUN: https://www.sigmaaldrich.com/singapore.html)

4. vhasnisuguweaiuia (first aid measures) LLamﬁag_gammmiﬂgmwmma
mudnuazLarYeImmanNIslasuansitngsanie toun nsdldudaansialilagnisgany dulavneiiovie
AR ViseNduaTAl wazdayaoINsvTenansenuindunaInlasududaansinindlussey
= @ X v o Ay a o = YU o @ Y e =
Weunduuazes naildeyaiedtueinisvsenansenuanmslasududaluung SDS agnsdianse
wansegilen 2 Jayaszyanududunsie was/mie Widen 11 Jeyasufivive

SECTION 4: First aid measures
4.1  Description of first aid measures

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.

If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Take off contaminated clothing and shoes immediately. Wash off with soap and plenty of water. Consuit a
physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with
water. Consult a physician.

4.2 Most important symptoms and effects, both acute and delayed
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in
section 11

4.3 Indication of any immediate medical attention and special treatment needed
No data available

SUA 21 (hogodoyakodon 4 Tu SDS oo n-butyl lithium solution
(AL: https://www.sigmaaldrich.com/singapore.html)
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5. WIasNMsworywao (fire fighting measures) uwansdeyayinvesiagaiuingn
Wiga sunseiiauainniswivduesanseil aunsainldlunisdesiudouasAugiingy 9
TumsAumdsdmsutinuagwas

SECTION 5: Firefighting measures
5.1  Extinguishing media

Suitable extinguishing media
Dry powder

5.2  Special hazards arising from the substance or mixture
Carbon oxides, Lithium oxides

5.3  Advice for firefighters
Wear self-contained breathing apparatus for firefighting if necessary.

5.4  Further information
No data available

SUR 22 (agodoyarkadon 5 Tu SDS vov n-butyl lithium solution
(ALN: https://www.sigmaaldrich.com/singapore.html)

6. PIAsSNISYaNIsoiNIsknSdlKkavovasiAil (accidental release measures)
seyiuuzilunsdamsansiedivnaluva lawn wmenstesiudunsigatnaised nisldgunsnl

Josuddiuyana nsandunisiieldlifanansevuseduwinden wazkuwimaujiflunisiu
wazyANETOIANARAANIUNTILna

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation.
Remove all sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to
form explosive concentrations. Vapours can accumulate in low areas.
For personal protection see section 8.

6.2 Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the
environment must be avoided.

6.3  Methods and materials for containment and cleaning up
Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and
place in container for disposal according to local regulations (see section 13). Do not flush with water.

6.4 Reference to other sections
For disposal see section 13.

§Uﬁ 23 ﬁaodwoﬁogaﬁaﬁaﬁ 6 1u SDS wov n-butyl lithium solution
(AUN: https://www.sigmaaldrich.com/singapore html)

Adon>wUasanelumsiouiuansial dksudaanmisdeua:unsde 61



62

7. goufualumsidua:nisiiusnun (handling and storage) T¥enuugiilunsld
NuUkazNsIRivasaiegnalasniey Wy anneAwuizanlunisitaulazdniu Jamssedelu
nsLAusnen Luduy

SECTION 7: Handling and storage

7.1 Precautions for safe handling
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.
Keep away from sources of ignition - No smoking.Take measures to prevent the build up of electrostatic
charge.
For precautions see section 2.2.

7.2  Conditions for safe storage, including any incompatibilities
Store in cool place. Keep container tightly closed in a dry and well-ventilated place. Containers which a
opened must be carefully resealed and kept upright to prevent leakage.
Never allow product to get in contact with water during storage.

Recommended storage temperature 2 - 8 °C
Storage class (TRGS 510): 4.2: Pyrophoric and self-heating hazardous materials

7.3  Specific end use(s)
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated

sUR 24 Gdogwdoyakadon 7 Tu SDS oo n-butyl lithium solution
(AUN: https://www.sigmaaldrich.com/singapore html)

8. NMsAdUAUNISSUdUwanazn1sUovnuNgddouynna (exposure controls/

personal protection) wansdayaineifiuuninisarvaunsivdulaansdiingsinie laun

a wa v v v =

- msszyAdadinfieenliuftRnusududamsiaiifluseninminny (occupational
exposure limit values)

- HIAINNIAIVANTNGIAMNTIY WU TEUUTEUIBRINA anziindeniimanzaslunis
UMY Hudy

- wwmsmstesiudiuyana Wy nsldgunsaitesiunim Hmds $19My ssuunIusu
mela 1Hudu fashedrdluguil 25
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SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

8.1 Control parameters
National limit values
Occupational exposure limit values (Workplace Exposure Limits)

Coun Name of agent CAS No | Identifier | TWA TWA STEL STEL Source
try [ppm] | [mg/m®] | [ppm] | [mg/m’]
DE n-hexane 110-54-3 AGW 50 180 400 1,440 TRGS 900
EU n-hexane 110-54-3 IOELV 20 72 2017/164/
EU
GB n-hexane 110-54-3 WEL 20 72 EH40/200
5
IE n-hexane 110-54-3 OELV 20 72 S.1. No.
619 of
2001
Notation
STEL Short-term exposure limit: a limit value above which exposure should not occur and which is related to a 15-minute period
unless otherwise specified.
TWA Time-weighted average (long-term exp limit): d or calculated in relation to a reference period of 8 hours time-
weighted average.
Relevant DNELs/DMELs/PNECs and other threshold levels
« human health values
Endpoint Threshold Protection goal, Used in Exposure time
level route of exposure
DNEL 11 mg/kg human, dermal worker (industry) chronic - systemic effects
DNEL 75 mg/m® human, inhalatory worker (industry) chronic - systemic effects
DNEL 4 mg/kg human, oral consumer (private households) chronic - systemic effects
DNEL 5.3 mg/kg human, dermal consumer (private households) chronic - systemic effects
DNEL 16 mg/m® human, inhalatory consumer (private households) chronic - systemic effects

8.2  Exposure controls

Appropriate engineering controls

Technical measures and the appliance of appropriate working methods take priority over the use of personal

protective equipment.

Safety and necessary control measures vary according to exposure conditions. Appropriate measures are:
Open windows, door, to allow sufficient ventilation. If this is not possible employ a fan to increase air ex-

change (see attached exposure scenarios).

Individual protection measures (personal protective equipment)

Eye/face protection

Use safety goggle with side protection.

Skin protection

+» hand protection

Wear suitable gloves. Chemical protection gloves are suitable, which are tested according to EN 374.
Short-term contact with the skin: Disposable gloves

Long-term contact with the skin: Gloves with long cuffs

Check leak-tightness/impermeability prior to use.

« type of material

NBR: acrylonitrile-butadiene rubber, FKM: fluoro-elastomer
« material thickness

0,40 mm.

* breakthrough times of the glove material

>480 minutes (permeation: level 6)

+ other protection measures

Take recovery periods for skin regeneration. Preventive skin protection (barrier creams/ointments) is recom-
mended. Wash hands thoroughly after handling.

Body protection:

Suitable protective clothing: Flame resistant clothing

Suitable safety shoes: Anti static safety shoes according to EN 345 S3

Respiratory protection

For activities in enclosed areas at elevated temperatures of the substance, local extraction or explosion protec-
ted ventilation equipment is recommended. In case this is not sufficient for the intended use, then apply a suit-
able respiratory protection according to EN 140 type A or better (see exposure scenarios). .

Environmental exposure controls

Do not empty into drains.

§Uﬁ 25 ﬁaaﬁ'woﬁagaﬁaﬂoﬁ' 8 Tu SDS Yo n-hexane (A http://www.dhc-solvent.de)
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9. d@uudniolAbua:MENIW (physical and chemical properties) Usznouse
Foyarily 1w aouzvesansndl ndu Wusu Jeyandrdyseannimanuaensiouwasduwindou
1 ) 1 = 1 = wa a [
i ANULdUNIn - A9 (pH) aden/Aeniseien gnnuln aulilil aud@nissede anudule
gnsssze Lusu wazdoyadu 9 Adusudsifeiuanulaende wu mswauiuls (miscbility)
AVABILNAY/ IR TaBIMET auninviliAnnsAnl WWudu dedegnslugun 26

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES
9.1 Information on basic physical and chemical properties
Appearance
Physical state liquid
Colour colourless
Odour characteristic
Other physical and chemical parameters
pH (value) not determined
Melting point/freezing point <-95 °C at 101.3 kPa (ASTM D 5950)
Initial boiling point and boiling range >65-72 °C at 101.3 kPa (ASTM D 1078)
Flash point <-20 °C (DIN 51755)
Explosive limits
+ lower explosion limit (LEL) 1.1 vol%
« upper explosion limit (UEL) 8.3 vol%
Vapour pressure 20-30kPaat20 °C
Density 0.66-0.68 %y at15 °C
Solubility(ies)
Water solubility 9.8 M9, at 25 °C
Partition coefficient
n-octanol/water (log KOW) This information is not available.
Auto-ignition temperature 220 °C
Viscosity
« kinematic viscosity 0.47 -0.55 ™™/ at 20 °C (ASTM D 445)
Explosive properties
in use, may form flammable/explosive vapour-air mixture
Oxidising properties none
9.2  Other information
Surface tension 17-19 ™N/ (Wilhelmy Plate)

sUR 26 GDogwdoyakadon 9 Tu SDS yov n-hexane (AWY: http://www.dhc-solvent.de)
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10. A WiddgsuazAWldGoNMSINAUNNSY (stability and reactivity) seyfisniny
hilunmsieujisewesansadl anueadosmaend anudululdlunmsiianujisedunse anizi
AIsUANABY WU AuSeu wae Useniel (Wudu ansiladidniy (incompatible material) wag

[

HansuI/assunsemiinINMsaaeiivesansiall andaegaluguil 27 9o 10.3 syydnansiivi

1%
LY o

UfRsengusaiul datuasudnidesnisinuanslundanuvursedudaiui

SECTION 10: Stability and reactivity

10.1 Reactivity
No data available

10.2 Chemical stability
Stable under recommended storage conditions.

10.3 Possibility of hazardous reactions
Reacts violently with water.

10.4 Conditions to avoid
Heat, flames and sparks. Exposure to moisture

10.5 Incompatible materials
acids, Water, Alcohols, Oxidizing agents, Chlorine, Fluorine, Perchlorates.

10.6 Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Lithium oxides

§Uﬁ 27 ﬁaodwoﬁogaﬁaﬁoﬁ' 10 Tu SDS vov n-butyl lithium solution
(ALN: https://www.sigmaaldrich.com/singapore.html)

1. gayadIuwudnen (toxicological information) srytoyasuiivive1vesansiadl
AlaannisAuaiLazn1sneaeemaine mans wu seauanuduiwdeundy (gu m LD_")
M3szmeIfDIRoRIMLaTAIeN N13AeNzISe (carcinogenicity) N13fen1snateg (mutagenicity)
mssluiiwsiaszuuduiiug (reproductive toxicity) naiuiivsieeSethnuieeg1aa1as (specific

- U o w . . I~ % 1
target organ toxicity, STOT) au@$1891nA15818n (aspiration hazard) WUAU WAEHANTENUMND
guamviseIn snanuintuilslasududaans dswinegalusun 28

" LD_ (50% lethal dose) wnefis Ussnamesansiadifilifiudninaaswimuniiiesasudeudinlings
vosdminaaesiosay 50 meas (finn: uaangfen wileul, anulufiviuuBoundu mussuy GHS,
dinmaluladanudasnsds, nsulssuanainssy, 2557.)

AdonwUasanslumsrvuuansing dKSUGa0AR3SsLa:un39e
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SECTION 11: Toxicological information
11.1 Information on toxicological effects

Acute toxicity

LD50 Oral - Rat - 5,800 mg/kg(Acetone)

Remarks: Behavioral:Altered sleep time (including change in righting reflex). Behavioral: Tremor.
Behavioral:Headache. Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhoea.
LC50 Inhalation - Rat - 8 h - 50,100 mg/m3(Acetone)

Remarks: Drowsiness Dizziness Unconsciousness

LD50 Dermal - Guinea pig - 7,426 mg/kg(Acetone)

Skin corrosion/irritation
Skin - Rabbit(Acetone)
Result: Mild skin irritation - 24 h

Serious eye damage/eye irritation
Eyes - Rabbit(Acetone)

Result: Eye irritation - 24 h

Respiratory or skin sensitisation

- Guinea pig(Acetone)

Result: Does not cause skin sensitisation.

Germ cell mutagenicity

No data available(Acetone)

Carcinogenicity
This product is or contains a component that is not classifiable as to its classification.(Acetone)
(Acetone)

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as
probable, possible or confirmed human carcinogen by IARC.

Reproductive toxicity
No data available(Acetone)

Specific target organ toxicity - single exposure
May cause drowsiness or dizziness.(Acetone)
Specific target organ toxicity - repeated exposure
No data available

Aspiration hazard
No data available(Acetone)

Additional Information
RTECS: AL3150000

To the best of our knowledge, the chemical, physical, and toxicological properties have not been
thoroughly investigated.(Acetone)

Kidney - Irregularities - Based on Human Evidence(Acetone)
Skin - Dermatitis - Based on Human Evidence(Acetone)

sUA 28 (ogwdoyakadon 11 Tu SDS yov acetone
(AUN: https://www.sigmaaldrich.com/singapore.html)

12. JoyardolioAU (ecological information) syupnuluiivsioddidinuasdwinday
niluAunerin wansuulltunsazanludsddinuazdanasy (bioaccumulative potential) 69
mogaluguit 29
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SECTION 12: Ecological information
121 Toxicity
Toxicity to fish LC50 - Oncorhynchus mykiss (rainbow trout) - 5,540 mg/l - 96 h(Acetone)

Toxicity to daphnia and  LC50 - Daphnia magna (Water flea) - 8,800 mg/l - 48 h(Acetone)
other aquatic

invertebrates
Toxicity to algae Remarks: No data available
12.2 Persistence and degradability
Biodegradability Result: 91 % - Readily biodegradable.

(OECD Test Guideline 301B)

12.3 Bioaccumulative potential
Does not bioaccumulate.

12.4 Mobility in soil
No data available(Acetone)

12.5 Results of PBT and vPvB assessment
This substance/mixture contains no components considered to be either persistent, bioaccumulative and
toxic (PBT), or very persistent and very bioaccumulative (vPvB) at levels of 0.1% or higher.

12,6 Other adverse effects
No data available

sUR 29 Gdogwdoyakadon 12 Tu SDS yov acetone
(ALN: https://www.sigmaaldrich.com/singapore.html)

13. LIASNISMISADQ (disposal considerations) szyisnsidnuiedanisveade
NATATRATAIYULUTTY Aeiaelugui 30

SECTION 13: Disposal considerations
13.1 Waste treatment methods

Product
Burn in a chemical incinerator equipped with an afterburner and scrubber b highly flammable. Offer
surplus and non-recyclable solutions to a licensed disposal company.

Contaminated packaging
Dispose of as unused product.

sUA 30 (n) (oogodoyakddion 13 Tu SDS o n-butyl lithium solution
(AUN: https://www.sigmaaldrich.com/singapore html)

AdonwUasanslumsrvuuansing dKSUGa0AR3SsLa:un39e
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SECTION 13: DISPOSAL CONSIDERATIONS

13.1 Waste treatment methods
Waste treatment-relevant information
Solvent reclamation/regeneration.
Sewage disposal-relevant information
Do not empty into drains.
Waste treatment of containers/packagings
Empty containers may contain residue and can be dangerous. Do not attempt to refill or clean containers
without proper instructions. Empty drums should be completely drained and safely stored until appropriately re-
conditioned or disposed. Empty containers should be taken for recycling, recovery, or disposal through suit-
ably qualified or licensed contractor and in accordance with governmental regulations. DO NOT PRESSUR-
ISE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND, OR EXPOSE SUCH CONTAINERS TO HEAT,

FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION. THEY MAY EXPLODE
AND CAUSE INJURY OR DEATH.

List of wastes

Proposed waste code(s) for the used product:
07 01 04x Other organic solvents, washing liquids and mother liquors

Remarks

Please consider the relevant national or regional provisions. Waste shall be separated into the categories that
can be handled separately by the local or national waste management facilities.

sUR 30 (u) (bogodoyakddon 13 Tu SDS ¥ov n-hexane
(AU http://www.dhc-solvent.de)

14. Joyamsyudv (transport information) wanstoyanisndudmiuldlunisuuds
AUTEUUYRY UN Aeiagnslugud 31 deyativansiransiaudalwienisfinuiienduin waglilu

SECTION 14: Transport information

14.1  UN number
ADR/RID: 3394 IMDG: 3394 IATA: 3394

14.2 UN proper shipping name
ADR/RID: ORGANOMETALLIC SUBSTANCE, LIQUID, PYROPHORIC, WATER-REACTIVE

(Butyllithium)
IMDG: ORGANOMETALLIC SUBSTANCE, LIQUID, PYROPHORIC, WATER-REACTIVE
(Butyllithium)
IATA: Organometallic substance, liquid, pyrophoric, water-reactive (Butyllithium)
‘Passenger Aircraft: Nof permitted for fransport
Cargo Aircraft: Not permitted for transport

14.3 Transport hazard class(es)

ADR/RID: 4.2 (4.3) IMDG: 4.2 (4.3) IATA: 4.2 (4.3)
14.4 Packaging group

ADR/RID: | IMDG: | IATA: -
14.5 Environmental hazards

ADR/RID: no IMDG Marine pollutant: no IATA: no

14.6 Special precautions for user
No data available

§Uﬁ 31 CTDOEJ‘]DI]OI;JaﬁDﬂoﬁ. 14 Tu SDS wov n-butyl lithium solution
(AL: https://www.sigmaaldrich.com/singapore.html)

A

15. FoalngINUNNTOUDAU (regulatory information) wanideyangranauastadafy
719 9 MAgtesivansiall daeeelugun 32
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SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

15.2 Chemical safety assessment
For this product a chemical safety assessment was not carried out

sUR 32 ddogwdioyakodon 15 Tu SDS oo n-butyl lithium solution
(ALN: https://www.sigmaaldrich.com/singapore.html)

16. ¥oadu (other information) uanstayarenuANUVTEMEEUNETILALLBUALNLLAY
U 9 Wy ArNngYasAgass 9 Tinulu SDS Tuivsenisniveansuiuuse SDS Wusu Aiiets
Tugun 33

SECTION 16: OTHER INFORMATION

16.1 Indication of changes (revised safety data sheet)

Section Former entry (text/value) Actual entry (text/value)

1.3 Competent person responsible for the safety data sheet: Competent person responsible for the safety data sheet:
Christian Knappe Vanessa Manz

14 Emergency information service: Emergency information service

DHC Solvent Chemie GmbH
+49 (208) 9940-112

This number is only for medical emergencies.
Giftnotrufzentrale Berlin
+49 (0)30 19 240.

14 Poison centre:
change in the listing (table)

Abbreviations and acronyms
Abbr. Descriptions of used abbreviations

2017/164/EU Comission Directive eslablishing a fourth list of indicative occupational exposure limit values pursuant to Council
Directive 98/24/EC, and amending Commission Directives 91/322/EEC, 2000/39/EC and 2009/161/EU

ADN Accord eur n relatif au transport international des marchandises reuses par voies de navigation
intérieures (European Agreement concerning the International Carriage of Dangerous Goods by Inland Waterways)

Key literature references and sources for data

- Regulation (EC) No. 1907/2006 (REACH), amended by 2015/830/EU
- Regulation (EC) No. 1272/2008 (CLP, EU GHS)
- The exposure scenarios are available at www.dhc-solvent.de in the Service section.

Transport of dangerous goods by road, rail and inland waterway (ADR/RID/ADN).
International Maritime Dangerous Goods Code (IMDG).
International Air Transport Association (IATA).

List of relevant phrases (code and full text as stated in chapter 2 and 3)

Code Text

H225 Highly flammable liquid and vapour.

H304 May be fatal if swallowed and enters airways.
H315 Causes skin irritation.

H336 May cause drowsiness or dizziness.

sUA 33 Adogwdoyakadon 16 Tu SDS ¥ n-hexane
(AU http://www.dhc-solvent.de)
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1) YeyannuIEngdIvmingansiail W https://www.sigmaaldrich.com/singapore.html,
http://www.merck.co.th
2)  Web site #179 9 Wy http://www.chemtrack.org
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goujuangonumsidinoasuiiaasuson

1) wesluiiwesusenaigainusyainseda sigmnmesluiimasuantaziinlausen
msldsuansUsoneavilinlusunsefaiinvidefianansenuognaseSeiiliiuan wariui

2)  nddldmeslufimesfigamgigmsudsslibuneutazianuazein uazifulaglivy
Fup3ouiviindu

3)  Rldmesluiinesniseswnning TuldnIvaNiesUUAnsiemanviui

KL nauunkgan

msdafuansiaiiiierasadouarlostugiimmanuiiseadl findnddyde nvus
vssyanseiidesinaanlyidaau Idoyansuiu warkAvanasiiinmilile (incompatible)
Lideiu (msAnw) EPA’s Chemical Compatibility Chart mugﬂﬁ 34 iilemsdaLivansiaiiosng
9nAe3)

58n1svaliuansiAioiy EPA’s Chemical Compatibility Chart fdumeusisil

a1 %

1) wenUssiavanududunsievesasindindnedlu reactivity sroup la 1wy d1deenis

WHunsalalaseansn nInlunsn NIRRLdRn Fvinazanedunss 1y asdlau a1u15a0en
Uszennanududunsglaniniss

GREIGH # Reactivity group name
nsalalasAaasn 1 Acids, mineral, non-oxidizing
nsAluRsA 2 Acids, mineral, oxidizing
NSADTYRN 3 Acids, organic
aeIlau 29 Hydrocarbons, aliphatic, saturated
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2) 270 EPA’s Chemical Compatibility Chart @11150@1nL&U7N reactivity group Ue9a1s

wilusazytinlanagy

Explosion

CODE CONSEQUENCE
# REACTIVITY GROUP NAME H Heat Generation
o 3 1 Acids, Mineral, Non-oxidizing -l il
B [e In; and non-flammable gas generation |
— i =
B 2 Acids, Mineral, Oxidizing *: ! ']2’1 GT Toxic Gas formation
LI 1]
— ! I === . 3
=i 3 Acids; Organie ¥ i i 3 GF Flammable Gas formation
t T
|
v

o S Hydrocarbons, Aliphatic,
29 Saturated

Violent Polymerization

Solubilization of toxic substance

—
>
o
(=N - ]

May be hazardous, but Unknown

giunasniiu 1) nsalalaseassnsiuiunsalunsn  2) nsalalasrassnsiuiunsa
p8dAn  3) ninlglasmaeinsiuesdlau  4) ninezdinTmivesdlau lalagliifndunsiy ue
Tawisaifiu 1) nsalusdnrudunsnes@in 2) nalussnsauduezdlau Wewnzinsunse
dladnnswauiu e yliiauia Senudeu wisllng
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1)

[

ansalindaiudesussglunvusiuvanzauiuussinvvesansiall faainssyded
Foau nioudaydnvalrnuludunsieainuieninds uazilosrusznouresaainasy
§IUANTEUY GHS Aasagnsluguil 35 wag 36 laun

[ a &

a)  Tendndusuwazdeasieinidudiudsznavdsn/Mdudunsielundns e

o

(product name/identifier)
b) %a;ﬁmam (supplier/manufacturer identification)
o dyanwaliansmnuludunsievesasiall (hazard pictogram) Tusyuu GHS
(a5wazdealuiite 10 dydnuynluanidunsIevedasiall)
d)  Adeyayrsd (signal word) %aﬁasﬂiaawzﬁ’uﬁa UNTY (danger) Laysz 39 (warning)
e)  Ueanuuanindudunse (hazard statement) Wy azossasslaln vinld
Ramlslngd uagyhdunsesenian enafanseulavy e1aneliAnnisuidinomls
) demsujiiiietestudunse uazmsdnnisidlefivnanidu (precautionary
statement) L2
- iuliisanmlil waswanvEetigamgiiagendn 50 °C
- RWguyns
- Tgunsaitiostudunme wu gafle e wihnin uaswiufionuvaend
- iulvdin@e Mgedledesiu
9) eaidendy 9 (supplemental information) (613) L 35n151Y an
Fuiussy Tumunong Wudy
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SAMPLE LABEL

Keep container tightly closed. Storeina
well-ventilated place that is locked.

Only use non-sparking tools.

Keep away from heat/sparks/open flame. No smoking.

a
CODE Product
Product Name Identifier
Company Name b
Street Address s li
City State upplier
Postal Code Country_____ Identification
Emergency Phone Number

C
Hazard Pictograms

Use explosion-proof electrical equipment.
Take precautionary measures against static discharge.
Ground and bond container and receiving equipment.

Do not breathe vapors.
Wear protective gloves.

Wash hands thoroughly after handling.

international requlations as specified.

fire extinguisher to extinguish.

First Aid
If exposed call Poison Center.

clothing. Rinse skin with water.

Do not eat, drink or smoke when using this product.

Dispose of in accordance with local, regional, national,

In Case of Fire: use dry chemical (BC) or Carbon Dioxide (COz2)

If on skin {or hair): Take off immediately any contaminated

Signal Word
cool, * Danger
d
e
Highly flammable liquid and vapor. Hazard
May cause liver and kidney damage. Statements
f

Precautionary
Statements

g

Supplemental Information

Directions for Use

Fill weight: Lot Number:
Gross weight: Fill Date:
i Expiration Date:

sUA 35 UG08 0U0000AUS:NOUYO0AaINAISIUU GHS
(ALN: http://www.systemid.com/learn/ghs-hcs-standards-changing-chemical-drum-labels)

b | Supplier Information || Package Size
SHSDYMAX Net: 3ML
Ultra Light-Weld'Adhesives & Coatings Lot Number
a -Product Name 9-911-REV-A Lot: JL758-MN851 -
FOR INDUSTRIAL USE ONLY Usely: M=t Sk Expiration Date |
H315 - Causes skin irritation, H317 - May cause an allergic skin reaction, =
e | Hazard Statements H318 - Causes serious eye damage, H335 - May cause respiratory
irritation, H340 - May cause genetic defects, H350 - May cause Precautionary Statements

:
b | Supplierinformation I

cancer. P305 + P351 + P338 - IF INEYES: Rinse cautiously with water e

for several mnutes. Remove contact lenses, if present and easy to do.
Continue rinsing, P280 - Wear eye protection/ face protection, P308 +
P313 - IF exposed or concerned: Get medical advice/ attention., Protect
from light

]

Additional Information

™ DANGER il

North Amenca: Chemtrec @ 1-800-424-9300 (24hrs)
318 Industrial Lane, Torrington, CT 06790 / Phone: 860-482-1010

Emergency Telephone
Number

§Uﬁ 36 OVAUSENOUYOLAANMIUSEUU GHS

(AU": https://dymax.com/resources/ghs-globally-harmonized-system)
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2)

3)

a)

5)
6)

7)

8)

1N199TIVHOUNIYULUTTY Aa1N e eailawe
fienansteyanulasnsie (Safety Data Sheet, SDS) vesansialdunsennyinluvies

UfURNs wieldenedalunsdlaniau uagdanenansiiuadeegiaue
HdnyPneveuasUTnuasiaivnviiafegluniuaseunses uaziinsusuussleyaly

viuaizegiane laennviesluiRnsagesiuiinteyaansiaillulusunsy ChemTrack &
WasteTrack sirusdulas https://www.shecu.chula.ac.th/home/content.asp?Cnt=134
LvansindiluiesufiRnisunniuanudidy
wenivansialianudnvaeniinenm anududunse wazanudiiulils sl
mafiusnuasaiiuaz ingsunsie we. 2550 lnensulssnuanaIingsy w33 Iuun
Uszianansiafivazingdunsiendu 13 Ussiam anudsuanududunsy il

1. ng3s2LUn (explosive substances)

2. uwhadh uiawan wiewdafiazarenelfianusiy (compressed, liquefied and
dissolved gases) wazufanglannuaulunivuzussyuundn (nszdasase)
(Pressurized small gas containers; aerosol can/aerosol container)

3. vounadlilw (lammable liquids)

4. wosudalalu (lammable solids) ansfifiainuidsssanisanlugleies
(spontaneously combustible substances) wazanstiuRallviledudad
(substances that emits flammable gases in contact with water)
a1508n@lad (oxidizing substances) wazllosnanlendunse (organic peroxides)
ansfin (toxic substances) wazansAnLde (infectious substances)
Yanfuiun3ad (radioactive substances)

?ﬁﬁﬁﬂ ﬂﬁ'a‘u (corrosive substances)

0 o N o b

fagdunsreUszandu 9 aunissiuuniiienisvuds luthanfansulu
NILUMTIALAY

10. vounadfnl (combustible liquids)

11. vaaudadnlil (combustible solids)

12. vounadlifalyl (non-combustible liquids)

13, vasudelsi@aln (non-combustible solids)

(% L3

< e A | v oa A oay oA % o I
LﬂUﬁWiLﬂiﬂuaﬂ"m‘VlLﬂULQW"}% vLﬂJ“LJ%IJUﬂUﬂQ@UVIVLlILﬂEJTUEN bz ITY UANWUANMLUY

o

(%
I I

dumse onafivasieiivalluutunnsiisiupg fveunu wasdinugsldifuiiedeuda vise
Tud7ilaindn linuasndluganaiu dldens vulisufifins vieusnamasiu
Wuansindiidesmuaunsevesygnduiiviwlilugifinguaden

9
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- lunwupua nstifasdduasigkagus:innTkvaiiuavaidu
A WIDUSUASIY 1Bu nsad:3andunvaslwuasnansou dou
nsaluasnidunvaiseondladuanansou Goducmudraundudu
duas18T WAL Govliunsao:3anlunduanslolw  taziiunsaluasn
lunguansoonglad

- posugniiuansilduogtotios 6 naukan laun érslolw asnansou
ansoonslad arslodiotnua:onme arsiandalwldion tasansi
GoomisMsiiuSNuWIAY (1Bu Tudidiu) oondniu [agorodns
WUogosUEANUYODANS (YoouTd vovkad ufd) 1a

YV R <

9)  asnfifidondvludidu wu lelasauesesnled Iilddiiuivasiailnoans
Ldlduuiugduivenms

10) §in1wurs993U (secondary container) fivinzaudmsuansaiifiduvosnad

11) dvngunsaimnzanlunmsiafivansiaiuazsesiuimmgniau wu fdumds gunsal
teafudruyana Yangaduasiedl luuTinaivanzanivsiauazeuiusunsoves

aAsLATINLAY

Jouuszunhlupisvdaidu

asllw

- vanshilnliinunaanuseu unasindaln wWadli Ussnegl uazuasunn
2 o o o = ° P ' Aav o
- udharaneniyadenmluninisaiemeiniand linislilauwauanlngnss
] oA
- vanshilvuenainansngudu
- hvanshlWluieosufuiRnislunsusiidenugladiiu 20 dns
- vashilvifiviinasauduiuy 10 wnassu (38 §n9) lugdmiunvaishillaeamne
- ashlvisesadivlunbumsinuludiiunvasadedmsuanslin
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aisnansou

- L Ruansiandeuansauaziuausnosnaindi Tngllusysdus

- \Aunsaludiiunsalagians wasdanvugsessuiinunisinnieu

- lddefunsaidnduldlalisety wu ldiiunsaezdnnlitunselussn siznsnesdan
Wuanshiln nsalussniduaiseantled

dansoondlad (oxidizers) uazd@rsnnolkinailosoonlsa

- Avaslivienmuseu was kazurasiiausenielal
- vanslvinsananshala asdun3d wavansou q Nlusllule
I aa wa a & | a Yo Aa wa A
- ivansillandfesndladas wu nsalasiin Wlunwusuivienivugnidandfdey
- Kwldyneesn viegnesiurieildiiuanseandlad
- dmsesiadeunisiiaUasesnlanatnaiiaue

dasnlocounnsen
- fthedeundauuinavidusenuiininuaisilseujisen
wiu Ung “anslaoufiisen - iulein”
- ldfivensiviufisenduinlndunaniiiegluriesujufinng
- fnsesredeuan mnsnuimazauvesasiliseujisesg wainEue

-

a1sNI35NISINUSNUAWIEAGOOWINSUNUUWIAY LU

I - R = % N A ana A o Y2 A
- uasiaanedmladelauiamzennuieu viaiaujiseidudunseludiduvsoniy
AMmUAlAEUSTENENER
- ninlalasvigeasn: mvusiililiuivielans
- veaweFav: tivluh
- ldsuwazlangdaniladu o : inuludniu
- nsafiasn: ulud
a s =)
- Bmes: vIndw
- wWedosnlud eosunlumsiadn (organometallics): ulugidu

und

]
a wva a

- Wsngneazdeanviite 12.4 YeuiRneriumslduiasauazuiamad
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Anudoyamsdaiiuaisindwuiauldon  Adomisus:igundTu
UaoangRooUnuants aluudluwuldu ASoR 2 (BokiAu 2558)
1a:ANOSUNEUS:NOUNISNSON ESPRel Checklist

(anoulkaaldon http://esprel.labsafety.nrct.go.th/files/ESPRel -
Book2.pdf)

12.2 MsiAAoudgdisiAbnazNIsuuvaNgdaistai

nowpdoueviseutitgansiaillvidnyl SDS vesansiaiinietes Idaunsaideafudiu

yaramuALUEd kagwseugunsalvianuazeniiasnsaveuldlaviuiideiavnanidy

gouuszunlunistnasudngdansinbg

1)
2)
3)

4)

5)

6)

RTIRABUNBULUTIPENSRTNUAROUENMTusdeNan wlidneasndiadlunivus
Tydungay wavinangnvuLLn1Ng
lmasudeansweingndulaulansauiu
KWIurinansinilineviavzeiiivmeilstiusen

= v ~ % A wa v v ~ o A A A v
nswndasugnevInasiaingluiosufians Wldletmilsiuiinevinnasiindndieses
Ay = v o A AN v ~
NNUYIN 13BlN1YULTRISUNMNZANUTIVINESIALl FaguRt 37
nsideuitevInansiaiueniesifins desldnivuzsosiufiulausiaziiungay
- feEksuad dunsuansediliinnsau Wy fvinazatedunse
- fananain @uUsuUaIsINANTau LU NI
nsiedeudevInansialiiuIuin i uReae
- RUNnasiadivusadulaens
- Tanyugsessuuas Taniunsewnnilwsnsay

- lsoduansalindiinu lnefinual9aees19toeA3ntleneenIuEwesYIng Al
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sUA 37 msindoudneasinl

gouuzunlunisinlaoudngnound

1) Ynrpseundaliuiunewnioudie

2)  mnedeudrenelukooufuans Trldismyuiudluuunds

3)  ymnpdeudiieoonuonkooUfuams feddsadudufianidanesalnamnis

) madndudeddandlasasindeudie deuanrokuilasaisdiandlusening
nsAUdIe

gouu:zunlunisuuonngdnsinbg

1) vilugaeaiu
2)  Kmashilwlndunadsiuialil vieunasrnueu
3)  ldnselunmsmansanvinussagnivugdiniau Ininesvisenyusduinmungay
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12.3 doufUaigonumMsIdanslolw I

~

ol3anslolwaosufUadDd

1) sedeszfaduiielunsdiifeddsmiuarsesnslod

2)  Rwyablnganshili wu weanesed lawediadines mszlevesanshilvhunalaly
szezitlnantiian levessiararedaviinnioimmAszusiunagulumalfzvieiiuiios
UftAnsaudauvasiudalnudianduln wazanamndusniidnnesauinluludizunss
161 (lash back)

3) dleltinharaedunidiesinlugaaaiu Wy nsulsiisansiail mssevesvhazane

4)  Kuwmiwhazanedunidadusnainlnaiinun mszreliinsunseainauduiy
wazorafnlildmnlevesivhazaandeuiinussuuriethislugsuinnifialy

5 Kudawnldeudourieuasiinanufoudu q wu suiisweanssediclivasd
luviAanssudu Jnagunsaflienudounnadsiiuannisvases

6) Tdawugnuau 1w vnguvay TunislvanuseuduivinasaneBunsd wu mInnwan

7 Fwldmlinnesifsmsemilinnudounniyinazaneianwlfuaziqaiionsinia
80 - 85 °C Tngmss Tldig1sinsou (water bath)

12.4 FouRUaIneINUNSIBufdadauazufakas I

1) Aeeaintoudalrdmau LAudIdaluinig a1niaa1ewlan 11991nunaInlNusou

w3aumaIn L nln

2 fudululdmsfindafaufanmeusnuazseviodnanmeluiesufoing

3)  fgviomedaaesiumidafniulfzufiRng s viegunsaidafituns ufuss nsdl
fuRaduauinn safulfluseniiifuas mnldfieenfudesuiulaildvieasdaiy
funsmelunssesiutmiingsiomn Faguil 38

4) wenifufaufanidddnu wiaussgiy wardaufaaoenaniy Aadhelidaaui
Hufeidsdufaviodudayan

5 fwdaislldnudediniaseuidudenaseundwded quard Jeafuwids

6) \udufasendiauvinanndufadomds widliliuasYanlviilwls viedain/mifaty
laidalw
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7)  avasuan niuiann 6 lneulaglieivgy ariivinglarlnsdnivesusengdvie

dwsednTvaeudalilndduuianielnsdniiesuiinmegniau

8) luniswasudiudanfiadestaninseundinounasudie mstdsaldunilevseaissn

AU 39 mnindeudesrerauenalynvyunuislulLIRg

9) 1daunsalmuauanuduilvanzauiurinvesia wagaewdinuiwialnadunds?

Tined WMuldusslunistundgmseaimasdula o

10) feulandimuanANRuYeILiaigsruuyina dewnsiaasulviuuladnivniseen

YpauAalwan W lulminmNuAUazaLIUSLLON

sun 38 msvatfuuiasa

Fauuzin
WalinwnanAuieEs2

ns1vdeUinveuia 31nToyatneds
wSod pressure regulator

Wy main valve wazunasiiia
AT (A1)
sonanUINiiuAas uaztuyanai
LiiAedeseananuinaliisian
LA91MTENTeN AU RN/
91A13

pamEEE
'_; [Mﬂ!l

ip==

T

1 b}
|

i

(LN

sUA 39 Msindoudheunada

AsRauUlANSaILAHS
dmsunsivdaunun

- msldindesthemslanouufifau
iosnnluvinaiiAanisiiaziionnea
1289719091UNA

- AU T mnedeuia (Aasiiues
Insdwvidaseluvinainldazanide
Anmggnidu) teveruugtinl oy
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m’mﬁﬂaaé’mﬁmﬁ’umﬁmmiLﬁaLﬁmmi%’ﬂwa%aqLLﬁﬁﬂ@Uﬂa?jﬁmiuﬂ%mwmLﬁﬂﬁaa GRUEY

¥
a wva A

Ansavaeuiui) aun1sed 2 Jwisufifdewiu gussaumailidiugesndnideinisdanis
AILAULDY

a1swA 2 InAlANsNagufawuuvslatdoinanissolkaludsurnuanios

YnvaAansatua 35v1ane

Ammonia, Uasswdaniilualuin Tudnsidiutn 100 ansaawauluiie 1 ans
anhydrous

Arsine YasgnAansilvaniuaisazanslnunadeuiuas huanhuans o

Boron trichloride
Carbon monoxide

Chlorine

Fluorine

Fluorocarbons
Hydrogen
Hydrogen fluoride

Hydrogen sulfide

Methyl bromide

Nitric oxide

Nitrous oxide

Phosgene

Sulfur dioxide

DONTLAGNULTIDU
Uaesudaniiluaniuarsazanelaieulansanlasn 15%
lviansuianialva

Uasgnhaniiluanuaisazarelameulansanlen 15% %38
A17azauLuALADY 9

Uaagnhaniiluaniuaisazarelnwnadeulansanlwnninutudy
5-15%

[ @ 2 d{' 3 (9] 1
nergunnA Ul nauun g Iva
Uaoypangussene

Uaagnhaniiluaniuaisazarelnwnadeulansanlonninustuty
5-15%

Jansunansilvanuansazalreneanvy1d (ameulsldmaslss)
AULTUTU 10 - 20%

anduuianiilvanigininazaredunid 1wy lenmusanielngdu

Uaagnianiiluaniuaisazanelnwnaideuiuas huan1uum
wIelelall (veswausznindlafsulansonlyduazyuvn)

Uaogeangussend

bidunansiieyuen (weadeuesnledvselansenlys)
vieiiuyunuaziden (Lhaldeuaisusium)

Uasgnhansiluaniuaisazarvlameulansanlondudy

fian: J.E.Bowen, Emergency Management of Hazardous Materials Incidents, National Fire Protection
Association, 1995
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dlianunsnilulduseleniladnseluluieslfiinsinlivasiisunsneludnvaugladnyaenis
Fadndudoardanalagdisnisaniznllinisurszauuseudninduve wdsdunsensduy

a56Adl

Reduce Reuse/Recycle

; Usznnudn anuSunu
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o 5 Uua o —
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Lifigrsaunsie
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131 nNIsaanIsinquovids

S & o a v a ' v A A Ada X &
nsanvandeiduausuiinveuvesdneveades wszdeusfniAuduilvendemiinduiiy
790215719 LaYADIUSUAAAILATUNDUNITINILHUNITNAADIINZANNIS I TANSAIRULaTNeNg1uTY
aa < W B | v v a wa a a wa v P~
ansnaunundanududunsietesninlaegnls el fuRnistiuuujiilunisannisldansieduas

ANNNSTNVDUAYDUATIYMIENAN 3R WATUINTNNT P91

Reduce Az myvhliinvededosiandsudiunia lagnis
- ARYUINYRINITNAARY (small scale, microscale experiments)
- annsigansall MENTTANSANSENSITARNITEDULNUNISNAADIRS

v oo o a v a =
- WiAuugdiignaedunisanUSunaveade

Reuse fa Msiwendsnavunlalvaluanindy wu

- msihfmvhazaneiude lunaninituy
- 05U solid supported reagent/catalyst naus gl
- nsthawugussyansedinduanidl

Recycle/Recover i n1suvendssnusuanin/siliusanaiverivauunlylng i

- 15 recover AIVINATANY LU BETLAUANMATIILAD AUNITNAU
- 15 recover langdlAn WU WNaLALAEY [UY 1199 18

° PR Y a L A o Y '
- mMehasedideuanin/vueengliusgvsiiouinduunldlm

GoogouiasMs “aa” “@n/naunu” “1381” vovidgduasigvookooUfuans
UKOKUD

uIasns “aq”

1 anUsmanisldfhazansdunidlnenismiinazansuindisndudedd

2. asmyeeduilasuinnsfisuavitlddanieaasivhazans isunsaudies
dutululdmadonizsulunsillviuians wu nisate mannadn

3. disududesilaslnnsil Whaenvwiaeedutiiidnfianvinfiosuonansld @uiv
USunuansuazanuendelunisuen) waumyinaranedunsgdmsuinaeauilasuiin-
Asilindineld alinerosnanl
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yIasNIs

Kaasns

Tuns@ifisndudeandusvhazans @y THF) Tildsvhazatsly solvent still lawnzlu
Usinasfidmanisldviounnnindntios wasdossesldnduauuis
nsl¥erdlaudarsofmsvhamewinfisniu o ldesdlauumuilunséaro
fvinazatedmsu NMR dsiaunaiasisunsie deddmislamihasangliunniiuaing
§u (4.3-4.5 cm)

Tunsliiedessemeannnia (Rotavap) sgruiueusilyidiAuly esanaziing
UanUaselovesdihavaegusseiniauin

anUSunameadefiureanan Inglifwendefideawnn waglilddvinavarevsdn
unnueus iy lunsdiidvihazanafuiheraisliissmeluths

“lan/naunu”

annslavinanedunidaiin commercial figosiinisnaunould Thdsninsavesdi
avanefivnzautuuivh

pnidnnsld HegO dm¥unisiwsen Diphenyl diazomethane laglild KMnO, Judn
pONTLATUNY

NAWNUFYaza1eUsean Chlorinated iag Non-Chlorinated solvent yinaudulule

1118%.‘1»

Mihavatedunsdiudeld Bie@vina18aInNLAIeY rotary evaporator Msesvinazane
r-:ll = ] | 4 1 U -] ] o 6V a wa
HAufImMERINN1sYIlAsunng W WinldvindivinazatvdrsesussanlfeufiRnsves
= ) & a R vy | &
AULeY selinainsurilouasdunsdiielidrsinedu
a13uili (Quidlew) Wenanwlvidwnlilungninimvun wagasduiinly gSuilnveuay
fiv1saurinasilumdansethluldieingussaadu 1wy indevedlanenne q Nagaiy
Wladingaanuiuaueumal udlilavilviaudimeaiivuisuwdadly awunsaldlafy
nsnaaeslszianduilidesnisanudutuiiuey wu ludjiinsaunimiiasey
Dudu
aad 1 & A A = v 0§ ¥ a £ ax PN =
asidinAvmleuasidenan mudianusaviliusavalalag s snmunsauds
919 LANLONENTD1989 U D. D. Perrin and W. L. F. Amarego, Purification of
Laboratory Chemicals, 39 Ed,, Pergamon Press, Oxford, 1988
YINLAZN1TULUTIRETAT D188 do0uUTINU A T8USSPaSSUOSIEWIAY
(duashgcioguniwk3odvuoadou) dnduvinussydinazaredun3dfiszivediy
@apiensnna1 100 °C) Tidarhiisliludanaiurunseiadiinasaiesviveeanlunun
aenlidzeauazynliiie wdoufnthauwdsineugasnanlaiiunisaisssuiesum
& =~ o Y & a o = o [y 1
ndudnhlulddunvusussguendsdunsevisetinguinlylu

AdonwUasanslumsrvuuansing dKSUGa0AR3SsLa:un39e
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13.2 MISNUUNUSEINNYOVIFE I

nMsduunUssanvesdeaiietesiusunefsinanmsauveadefidduldldidnge
fu Wy iRaURRTeAeamdeu ansszdn videiRadumsduiiiunse wu ufafiy nsdiuun
Uszinnvesdudwiliienanisuninmiaidn lunmsiwunussinvveadsdunseausnsassuy
anavienssuiiiuiivouiu uaFmnaufussIIRveeadeiAntusswonnheu/
efnTHY 9

HYINN15NA809/6378 Aedodkunlszianvatdedunsenuden munvesgriainsel
Wininedy FeuunUsziavveadenuanulusunsie anudsuldld weediniside é’]’qgﬂﬁ
a1 il

1) Us:NNA 1 YooldeWIAU (1: Special Waste) yiinads suaqLﬁaﬁﬁﬂﬁﬁ’%mﬁ’uﬁmﬁammﬂ
voudefienainisszdn (Wu azide, peroxides) a58un3s veadefilinsuiiin uazvondediiu
ansnouztse wu evdienlusiua Wudy

2) Uszinnn 2 gooldendlsenlud (I Cyanide Waste) visnetis veadeiillvenlumdudu
Usznou wiu lepeuloenlus Wusadeulsenlus wsaiduveadeniaisusenaudadoulassnlua
ysofllasnlunaundnd [Wusirusenau Ly NI(CN) * Wuduy

fwauiu vooldenduson (IV: Mercury Waste)
TKdauus:inn vooldewiAy (I: Special Waste)

3) Us:inni 3 gooldenidansoonglad (lll: Oxidizing Waste) unefis vesideidand@ly
mMssuBianmseu Feainuiisensunseiuansduwiliinsednle wu nanlunin leReunaeisn
Tnunageuosuusniiun loweadesielown wagladeulasdamn
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fwaunu vooldenbarsiasiua (V: Chromate Waste)
TKdauus:inn vooldandansnsiua (V: Chromate Waste)

4) Us:nni 4 wootdenduson (IV: Mercury Waste) vnefia ssadeniivsemidu
29AUsENBU WU LWBsAIS3I) Pavlsm daRalwasAls ewwALaNAINMasuTwesUsen Wusu

fwaunu voolduAdlsenlud (I Cyanide Waste)
TKdauds:inn vooldewiAy (I: Special Waste)

5) Us:nnA 5 vooldendansinsiua (V: Chromate Waste) nunefia veadefilasideoy
(V) Jussrusznau Wi @1susenau O nsalasiin veudenlanainnisiasigyt Chemical Oxygen
Demand (COD) [MDMsIBansusonsoudelkdaduls:innuovidenitusan (IV: Mercury Waste)]
Dudu

6) Us:innA 6 voolduAblakkun (VI: Heavy Metal Waste) waneds veadeiifilossu

vaslanzntindunldlausendudiunan 1wy wulSeu waaiou Az N99wAd AN LuInN1ta dinsa
lavead Tifia B Aun wouRlull Yisawu Ay Ly

Lowry’s solution = copper sulfate (CuSO,) + sodium tungstate (Na WO )
+ lithium sulfate (Li SO,)

Inhibitor assays = sodium vanadate (NaVOB)
Silver staining = silver nitrate (AgNOE)

7) Uszinnn 7 vooldenidunsa (VI Acid Waste) nunefis aeadefdian pH a1nin 7 wag
1nsAws (mineral acid) Uuagﬂumimmﬂﬂ 5% LU nSATaYn nsalalasAansn Bradford’s solution

= 85% phosphoric acid + 95% ethanol

AdonwUasanslumsrvuuansing dKSUGa0AR3SsLa:un39e
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8) Us:innn 8 wovidgoanlad (VI Alkaline Waste) angfis veudeiiile pH gend 8
waediansuegluasazaleninnit 5% wu arsueiun lansenles wouluwlle 1Jusiu

9) Us:innA 9 waanruillosidgu (IX: Petroleum Products) suneds vaadeuszam

oY

Y

U1TuUlns A8y warNAnAuNtaa NN Wiy U1ssuudy Undumea Undunin Wisuased

oY

Y 1

iurasau xylene solution tJudu

10) Us:inNA 10 Oxygenated (X: Oxygenated) wungdis vaadenusznausieansiaiivg
sondaueglulasadng 1wy wwiiaweTivn axdlvu wawes daneged Alau Bwes uoadtan [usiu

1) UsztnnA 11 NPS Containing (Xi: NPS Containing) vianefia veadeiiusenausieans

faa 1

Bun3difidnusenavres ulnsiau vearesa daules wu a1salififldruyszneunes Dimethyl
formamide (DMF), Dimethyl sulfoxide (DMSO) ag@lalulnsa toilu 1olus

DWdUNU Halogenated (XII: Halogenated)
TKdauus:inn vooldewiFy (I Special Waste)

12) USHINNA 12 Halogenated (XII: Halogenated) vune @ vaadedifiansusynauduvidves
sgglaay 1y msusummszaaslsa (CCL) Insaaslsteiau (C HCL), BCIP solution (5-Bromo-
4-chloro-3-indolyl phosphate p-toluide salt, CBHaBrCLNOLlP.ZNa), phenol chloroform extraction

DIWANNU NPS Containing (XI: NPS Containing)
TKdaWuus:inn vooldawiAy (I Special Waste)
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13) Ustnni 13

(a): vooutowlKI1A (Xllla: Combustible Solid) Wy iawsnfigaInnsanianlIgmvi
avanedunsd guilevulouansiall Wusiu

(b): vooudvnluawIsnwlkla (Xllb: Incombustible Solid) 1y silica gel LAwLA7
Wusu

14) Us=nnA 14 yooldedu ) Adundudoiazang (XIV: Miscellaneous Aqueous Waste)
nede vaadsniindudivinazans wasilansdunseliifviesnin 5% mnduanssunsiese

gunInvIedwIndou (laidrimanududu) TiRasutaiowinduvewdefivay
(I: Special Waste)

15) UstnnA 15 dsinbidoudanw (XV: Expired or Deteriorated Chemicals) g
answnilidenan niianinsasey ¥ wazUssiananududunsievesansla

Soduunuszsianveadoud nuruldadunvurussquends Araanveadefiideyansu
fu fagudl 42 Tnsusnifureadseonnanaiivindu vinsnnenudou undsiidale erai uay
Uinniinmesgunsniondy veadeiifidnuns ureavadesdinuzsesiuriavends (secondary
container) fivanzay annsnsosiuUinavendsliiomamniianisiilne ldasfuvonde
UszinnvoamadhlliiAu 50 dns uminendedszuunsdnnisveadedunsie Faazlinninsen
Toya win warUIuadlusyuu ChemTrack & WasteTrack wagilmstnnunen3asiusiuveudeds
indnsioly
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YES. [ .
Special Waste ? === | Special Waste (I)

< NO fvEs

YES . NO |
Mercury ? ==} | Inorganic Cyanides ? —} Mercury Waste (IV)

$ NO
YES | :

Inorganic Cyanides ? —} Cyanide Waste (II) |

lNo

B VES ' Combustible Solid (Xllla) |
; » Incombustible Solid (Xllib)

x_.

If contains
NPS and
Halogenated !

" Petroleum Product (IX) |
Oxygenated (X)
<5% Water | Nps Containing (XI)

eessssnen

| Halogenated (XII) }4 Naste
NO s g
: YES [ | 5-95% Water
Organic ? —) Contains water
IMr}  Miscellaneous Aqueous Waste (XIV) '
NO W elgalo b b ks b il ". \
| [ ] |
L = YES Oxidizing Waste (Ill) ! If contains Oxidizingi Chromate
Oxidizing agents ? —} Chromate Waste (V) | + and Chromate Waste ;| Waste (V)
\ [ |

b

YES, |
Heavy metals more 0.1 g/l ? —} Heavy Metal Waste (VI)

l NO YES

- ’ | Acid Waste (VII), Alkaline Waste (VIIl)
Acidic or Basic ?

I NO I Miscellaneous Aqueous Waste (XIV) |

Expi'recl or deteriorated chemicals ? ﬁ Expired /deteriorated chemicals (XV)

SUA 41 tuomomssuunUs:innuovldssuasie 15 Us:inn
OUTONIKUQUOLIWIADNSUUKIINENAE
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WRAILAAAUAMIE (Hazardous Waste)| """

= =l 1 8
Uszinnaaudg(@anties 1 $18n159M119Y

[ 1: special waste CJvi: Heavy metal waste [ XI: NPS containing TR Tty Y Y <
Ol Cyanide waste  [JVII: Acid waste O xu: Halogenated waste
O Oxidizing waste [JVIlI: Alkaline waste [] xilla: Combustible solid
IV: Mercury waste [ 1x: petroleum products [] Xlllb: Incombustible solid
V: Chromate waste 1 x: Oxygenated waste [] XIV: Miscellaneous aqueous waste
[CIXV: Expired or deteriorated chemicals

ﬂ?‘?“qm (%) ﬂrganumuamnmmﬁu‘auﬁﬁu (lﬁﬂniﬁ“ﬁﬂn?ﬁ 1q8)

Tald  rfendaw  iflufie seeendled

O O O O

dAnutlsznay

DMUMo e
BB T v e
o o

TOEFURATDL. oo
PHUNRAYTITANT ..o
I T T
L

sUA 42 aanvodlds GanduzUSSRUOLIESSUASIERDToYansUNdU

J0ADSS:ID

1. MﬁmﬁmmimamaﬁLﬁaﬁhwmwgﬁﬁwﬁu Iﬁ’lﬁé’fLLmuﬂTﬂugUﬁ 41 Wuuwimslunis
SuunUsznnveads Wy 1 - fvhavanedunsd fvhazaneiitinasiu - liflrasiu Usen - Tans
wiindu veudefifleenlud - veudedludlvelud Wudu msnawvesdesmaussinnidiseiueis
MlAAnSunsedunuunfinalite Wy nswauvovidunUs:noudgnsaluasnivyooldafiiu
a15dunsg onomilkINaUARSesuULsOTivduSHTa - tla:UaaUaosuiawuooniuiluusuituuin
owMmlkgogluikamsniunaiduksaldeBiala

PR v o ' Iz A2 W ' | A Ao
2. voudsiiuvemaudesdanuiavyiuesduszneumidudunseninnit wu veudeiidl
¢ A Ay A ¢ v o & A aAa s a  a 08§ Y a A aa s
Teenlun - vaadenludilaenlus desdnduvaadenilvelus ndandesnisyinlminvesdeniiinnay
o o a ¢ ) 1y} | i = v ° <, a a
fviazatedunsdnauiulusnsdusening 5 - 95% Fazansuuntdureaduiiey

3. fvhazanefilaann HPLC ¥ilm reverse phase Tifiansanesruseneu adivndundndn
U1 miscellaneous aqueous waste (XIV) 0l organic Hundndadu organic waste A1U¥UAVDY

Favinazanefild 1wy wniwea - Oxygenated (X), acetonitrile - NPS (X))
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94

4. T nsugNvanzauniusinvasvands wu lastdnwuslangiuaisinanseu Avue
nanaRnnuanseandlag

5. ldnwuzunuInggiu Ao wnaaounaain 20 805 YIARMITWIA 1.0, 2.5, 4.0 803
Uulaney 18 G Nilanwauysal visegananainuun

KWBIKQ nsdlgananadnbissyinninvesansiiuilansy iwwvesilansulidaduilansusiely was
wiazgalimsutiniu 5 Alansu)

6. KWussgueadeiiu 80% vesnvuy wazod Uadnvuzliwiuiuliszninaiusnm
Wesnlevewiinasaeenavenefmaurilinivusussquendessilnla

7. giuiinveunsendeyavedudunsigndeinisdeindainssuulagldlusunsu ChemTrack
& WasteTrack2016 neluiuil 12 vemnifiou dwudeulunissuidnveadesunse aglasu
waste no. kazu-nantavinedaiureude

8. Anaainveadenduniwuzussyuends (MuUN 42) waziiunsuzussqueadeliluies
UfuRnsaunInaziimsiavunednanuanndiunanveanivends lneaunganeazsedliiuves
Fedunaaliifiu 90 Tu

9. lumsindeudnenyuzussgendesunsie deslannwugliatn dndudwaaraidos
finugsessuiieiunisunialna Wldsadunaglddnvidmsvruveainiy Ruldanilagans

13.3 uuamomsﬁamsuamé‘aﬁoamuwo

YosdsuegniesUfiinislddodnduveadesunse wialenunisiidaiioanszau
JunTIEaINdd aunsainluidnrseneldiuieidiuresnutiuseuiliung1ife

[

n) vovldgnauisnnvavnouno/tove:la fissil

1) vandsnivndudivinazats wazllansdunsdvseatunsdnluidudunsivazaney
agliiiu 5% anunsaisaaiounnsla

@ d' 1 d’l’ a A a v 1 d{' 1 Qy

2)  vaakdablvullauasalinsalisunseeg19du 1Y NSEANENTEY @110

astavezls damsuirewiInazainasantgladaaulaslinsissiuiuve sl
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v) voovidsnndsurdanouno

YWFLNAITVITANUNY NU18IUDY VOUASNAINITANIAA bALDILAAITINSUIUAU D99 Y
| g N Ay o 1 & A W A A v aa o w A o &
AUNY kazvaRdsNfandndurasdsdunsnewniusuinutes 35nsunUnvesdesunsieluiles
AURIAITIN 3

A) YoLIdgdUNsSIIANISEONMIQ

Tunsdivesdeliidningansfiamnsafdnnsounidalaes Witednduveadedunsenasdnds
lngufiRnudemmunuesuiningsy faaseasdenluide 13.2 mstwunusennvedde

aswn 3 shgnisyovidgnndsurianouno

578015 A5n1sunUnlaedu
ansazanansawaziud (VI Vi) Flmdunarandlfeaaviatindoudatiisuludsune
11N
fapandlag (IIl) SAdeaealsagnwuizaunaudwduveaads

' v

USLLNNDUNI NI UINIUANUMAL L AL

a1shreuwas/M391nA Ma1eA8U/N5A80U WU dsavanswanlulounan-

Y a v 3

56 dusvansiilalasladudslandnsausiidua wu
Tanglalasnnsenaswnluuiaansiolaug wse
ansavanslaiouluasusiun dusuansilalaslad
wadlanandueidunse 1wy wedaglas thdaudy

YAUAYUTELNNDUNI BV BUINUAIU AU L AL

YoIuTanAvazatedunIguu falouers wdrhdsveadsduvoudailuaiunsamn
Wiy Fan191nn1svinlasunnns i ugdle (Xiib)

ansaraneNusenaunlelansuun  YIAUUTUIULAENISTIEMERIYINaTaNE 15aRNAENDU
TutSuwiles 9 (<100 me/L) PEITMNLNZEY wendIvinazaty Udwmznaulany
wiiniduveudenilangudn (V)
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1W1GSIWNYKSOASIAKN

answiiilonadngiamelavanggoamslaun lunismela (inhalation) Myduiaiuiand
AR WIONIUNNUIALNANRAINTS (absorption) A1snAUAY (ingestion) F1avinlilAny
wazdunsedasruumMuiumela ssuumaiue s Rl uazanle

141 d1SlAPDKNSQSIVNNY I

WA9eSTERUATBIU URNITILA
AL

fimsunsavesansialioanyiufl Wanseduasialloanandliuiniian
il

aeusnundanseiiunsametnfluanululsinuunn q Wunatedsios 15 uil

14.2 d1sindns:Iauznan I

- Sudemviud lesladenanaznasnanliunliunluantuniesgsneiiloteg1silay
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14.3 1ASoouNdIANKNUNADD I

uwavunaan: ldesmeindlvanuusunauindunaiegietes 10 - 15 wiil wieauuudla
Mlgdansiaiivioimsuiivuinaneanudd mnuuiddinaseianaievudonsungala Taeld
WHALAIFIUAMIENAANDS VI DENTURLKE

uwasunalkny: asieuagen iudenlnvduinazainnauinung fusediazen
wanhdaunmgviui

14.4 msgaauanstAi

Wogaauanstaadsufuaanl

|

- nIdiIwmRededld eenanusnuiiileansiaiiluninidenniausgraviud
- nyfintewidedvedlild Iindeudnedteeenluluiindeniausansyiuil uasdnlieg
Tuvhaueivelivnglalaasain

-

lunstlinfmoiunuuia (ifidono9:inauksaliiinau) TKUGUGAT
- pstdufadnau

a wa 4 ¥

o winlandu WiudeufuRnuluresesnainuiiiudinaiiui wasudeauaros

4
UURNS
o Vniluvhnusemsizaynasdeduianisiunduidegauiadnludesedunis
- nstlinfaluonau
o oFandvidionnsliund wu Tuas PBeufsee Suuenbigsinaunsiulasesnan
UaMINa uazudsguareslusinig
o nadifitemdesiedild Wedoudreirvoonluluififoniauiavsviui uazdali
ogluvirfiaueiielymelaldazan
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145 dsiAdiwuIn I

Weasiaiiit1duin dalaemluagliiinduiiliadanseilaineg1esrouss Tidnds
lssngruiaviudl lagtinvugussquasantearsiadluudwnng ldarsvilieonisusiusiies

NS120719Y AL AR UATIBUINTY

14.6 aSIAUKN I

nstidstaidknasuuwukso [G:ufuanisiddoufuaianii

- udsauariesUfURntsiug

- windwewddinnelusuliwdafisasdunvugifusiuruvesdefivunzay
- vawadliigadunvigay W

o nstinidunsa Iflmdeslumiveiun (NaHCO) videluifieumiuaiun (Na CO)

o nstinduwa Wedesludame (NaHSO)

o nstiitoraangaunss Tifangaduides 1y nseuwwn vieruulvlud sy iuvasiida
lyiynvdiafleglndifes

o nstiuson Mlsensimziuvdeagmdausenmsnsiluuinaiaaidisen
Judlousy wFamalusmiidluneusdmivreadeusoniiomngausield
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Wwalhakaanstnuknsolka
WuusSurtuuIn

v v

msUJoonuansindknSolka Wusnasmsiinasaiadsas UfiRdudusuusn wmeleaiu

avRwnINasiATinns lralisa

9 9

1)

2)

3)

¥
=1

AT19AOUATULUTIINTAT daufaegvainaue Weldenan wliiudsunivus
WA TR LA

\nAeutheansiailligniBuayseruszdinge §s uazUFRmumuuzitlunsindeutig
GREGH

nsanemansialutiinasnn 9 Wiinluggeaty wadld3Bimmnzan Naunudrmih
wazssundeumaonnariduianisundalnatuazyinesnsls wanidesnademanslila
Tndunasindalu

lidemansanviaussagmauziinuaulnenss insiunse dnnesvsenivugdud
Wzay

f SDS wesasieTisng q ieates uasslsugunsailloatuduyprandousisgunsal
yhawazenegluiesufiinmsiausifioazanunsanduldldviuindidleiinmnaniay

agwlshow KiNiNagUdikgansiAlknSslkallulSuiruuin Ddondsujuadod

1)
2)
3)
1y

5)

Iﬁé’ﬁlﬁLﬁm%aaaﬂmﬂU%L’Jmﬁﬁmimﬁ%l”ﬂua

WS uRavauiasUJURnTslimsuTiug
ynansunsnssneviseiglisuuadulijiimudeuftRilleingfimesesiyana
ﬂqsﬁ%ﬁmmaaaﬂsﬁuﬂ%aluaLLazmsﬂ'a;&aLﬁ'mam Tnefnw1duns1e UoAI35EIe LaLTAIS
UjuRan SDS
Anwdsdunsefionafiadiannnszuiunmniilnanion1svinuasenn wazINawHL
Suilelunsaifnmnaniau

yhanuazoauinafiasiaiinnlaeiu finmuazendedligunsaidesiuivanza
%uaséﬁ’uszé’umwmﬂué’umwasuaqmi ashaﬁaaﬁqmmi%ﬁqqzﬁamwm TIGERR

Jesfussuumaiumela dwsvansitlilefivazsasaiuniininUan ayn wazdin




102

7)

8)

9)

10)

11)

12)

A

a1sfidudunsieuinuisiiuidinnuaiunsaliuienansonsery

o Y

URAYOUTUT

uazonendauanuianiulasiafian

grfinnslédndne mssefansilveasgvietifis mndunsavdowaiiiunsazdiu

yi3evilfidennaudn fannsnudeslilnansgviedisld

mndnnsiugtRmefiAntudeusosuds Fosdauuunenugtimadersuinvoudu

AuUaeny MMutenssenueURvLazvnanauY

fyafangedudmiugtRvmnanarsiaiuniilua (spill kit Uszdwiesufifng Ssans

Usgnaumesgatuides asdmiuazifiunsauaziva geilesnamn 7idn Lazgaan

é’m%’umsmaaL%'&JﬁLﬁmﬁ'ﬁumﬂﬂ'ﬁ%’mﬂ'ﬁmsl,ﬂﬁﬁwﬂ%”ﬂm

nsdlansnniluresvad

- Wﬁﬁaﬂsﬁ’maaﬂﬁmmzau WU chemical-adsorbent spill pillows, vermiculite
yi3evean (cat litter) vialildansdiunu depnduuddosu foRtusgedumant
weilouinfuvendedunsne Tasnnaasmvuzdmiuivreadesunsevnzan
Eaduusnasananseihuinadesvats 9 as

- lunselviaziiudelodedlelasiouaiveiun (NaHCO) visluideumsusiun
(Na CO) sdwvaunliagiiumensa@nsn (citric acid) Tnseae pH asaaaeuli
wlahasazaefinnudunansdeumindis

- wndvharaneduvsdlilinniluuinunie Wilaurasiudalnviegeuuinalng
s wletosriunisqnalyl

- lunsdlvesUsonvin desinnisviuiidosanleusenimmduiivgs lnsansnsavile
wane3s 1wy msldusezdatu (amalgamation powder) sieliindulanseviaty
nsnaushessiuzdunieltiaieailogaanyania (mercury vacuum cleaner) go
Furusuld FuldiesesgaduilimuiuZeugausenlagiiaumilosninagyinli
lousennszaedsliih ndmniufvesfiiusonidetuoguenainaesiily
KBIKQ: (HesngURmmuesusonvindininanmesTuiinesvdnUsenumn i
msdenldineslufiwesyiaueanagadlun1sinnu Wenldmesluinesvlinusen
Tunsdifisdumindy

nsdlansnnidurouds

- asidudunennn Wy dedhdensiAauFizeguuseidosidels TUGTRnw
Anuztlu SDS aghansensn

- ynansliifuasdunmenn wu indevedlangdiliiduiiy hAunnesusmnu
Unfudduunussinnveadeiitedaidnsioly
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16.1 Us:zinnyoviwavliaznoquiway I

v

USLNNUBWNEIL 5 Useenn fadl

Iwaous:inn A

waTiRraNTemasssun wu 18 i nsvay wanadn eng
SesuwATivanzay: 19

Seumdsiimunzau: Seundsiniavauusiy safumaedn
INUALEULTIAU DIAUNAITNANILATIWIAT ABC Lagdanulnasin
asinanTELie

Iwaous:inn B

waAsiinanute vesvafnll lowazisusng 9
AFeumAsiivunzay: 1y naaiiuis

ferumasiiviangau: Sarumdsialnuazauusiu dadundsia
HaLASILITS ABC 1138 BC fasiumndssfinansuaulaeenlan wagdany
IR HAAN TR TELY

iwavus:inn C

wdsindugunsallnia wietngisinseualnii

ad o a o v = a
Fsaunwamunzay: 14 CO,, Halon viseansivaszineiindu
DIAULNAITNANNZAN: DR UNAITRANLATILTAS ABC 138 BC
fasrunasstiandansuaulaoanlys wasdwUNAINAaSAITEIE

iwaous:ztnn D

wdaTiAndulaneiifalwle

audsiivanzay: siinenanielinsenaunseldasadl
Fumdsivtutvriavedans

COI\:II?#.?PSBLE AINUINAIIANNZEY: DIUnAsrdanaaiilafaunaslsn
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3)
a)
5)

HIRE

Iwavus:inn K
mAaAnanUTuRiRallenn wu diusiieinis disfudte
lvsiudnifalu

S3eumasiianzay: mstdneondiau meilvsuoinia Feass]
Fasumasdafireiannsosulnvinilnomnis
Saumdeiaanzay: Swumdsssnmaiing) wu Sauindsie

UNANET I AT L TN

o
Y a

feafuazUszdunudetngasnsy

nadndlrifimdnuiedmend Innddutanieviouts wdeutroomaesniiean
Usadllngd

wnannsasulvmeiiedldegslasndy Taviniud

TEfsfumalsediosuJuRng Inedenliangauiurstinueands
mnlianunsasulilasisnues Tikdsennsdniegsuinteuaslfininis wagiuds
Fyanaandioulslysl (3UA 43) angeieglndilefign Tnensiedutiaduas (humises
é’zy,cg’]mLﬁauIWIMﬁalﬁuLquﬁqﬂizﬁwLwiaz%”’u) WA URnLIsnsuilln

= ALARM

PULL DOWN

!

SIMPLEX

sUA 43 gunsnidodrynyrnutéioulw ki

AUgnWUaDaNY 9 830UNIBIA:ADID0G0U PWIaONSTUUKISNENds (FUOE.)



16.3 3SnNI1sQulwav I

1) 52UAURDYIDLNGN

2)  uwmddlagldgunsaifumasivanzautuainvedln

3)  winldudladnedumdsienuesddedisasndy ogiM!

) mnidsgninduusnigliueusuudanasuinuuiiuios uasthiniBenvierinu «
AaY 98130

16.4 NMSIBoAUIWAD (fire extinguishers) I

1) dunesunidsnisinssgunsalfiundwmnuunuiaveswsiasiu §inujuRnisasnaurile

(%

wagsunisvesgunsalduindsneglnaiifinivguiniige
2)  vunhdmnasiuasguinainliussinn 2 - 4 wes uazihenuduneulusui 44

2 =
B ESe <

N

Aeanedn BNGLINI ek nafudnasliian WNng 2 -4 e snuvileay
20N NTAY \evandionindd \Wevin1s3n wisudu wioudnlungiuvesln lnade
Uawanglviuiu Waalvunde —an

SUR 44 nsI3ioduiwas

3)  SeUAsina IauIInaUsTLN 20 Aud wihdu Aesessunastrlenieluian
%3 1 1 1 o v ] o
fanann wnkiwdladnagyila ognal
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16.5 1olddudryryrcudoulw I

a wa

UfuRauasnsnillaviug lidessensivaauinasmseden Tueawmmillnvsenisesn
15Ul 45

ity
 FRE EXIT-«E" |

45 UhguonnokdIw

3.

J

cn

16.6 3SNsKU W I

1) delagudyaraudsnamddng Ynnduwda (i) aeavanaunsallwihnimasldem

wazlnaindlnimanvsednend

2)  KwliErdlasansesnanormsideiameilnlneifinn

3)  ueenanemEduMsiisitheuenmandll (Uil 45) egrsmiaisuasilan
s hafuauifiddn Fulavieudstuas inszerailiAngtRme s
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