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

szuu GHS iusruumsduunUssananandudunsie nmsdeasdoyannududunsie
ToAITITIVBINTATATHIUNTARRAIN LazlenansiauaruUasnde (Safety Data Sheet, SDS)
iisliurarUszmaaninsodoasuazidilateyarnudusunneiinanaseiluiiamadeadu
YUV GHS Asauaquansiaiifeuazasuanynuiln wihinseunquis s13nwilsn 1a3esdions Tng
WaUwe s wavansialinnAslueIms

J3UU GHS wisnguanuudunsieidu 3 du fe

o anududunsienamenn (17 Yszan) Wy nsseda a1shilil veuvanigndnlu
nwugiulid (aerosols) fionafalu 1usiu

I~ [y} 1 1 I a al % S 1
AaNuludunseneguam (10 Useian) wu AnuiluiivlRgunay Amnuszanginedne
RS an1900 Nsnauztse Wy

& W | a ) P & W | a ) ¥
Andudunsgnedwinasy (2 Uszan) aua anudusunsienedanindounieu
wazAMUTUTURTIERETUUTTINNA

wanvn Yewdadme Yedndn Yoarswedniludwusznevdfny/Mdudunselundnioe
VADIUAAIUUAAINVDINANTILAT SEUU GHS Amualvidesuansdayamaiiuuaaindiey

1) Mdygru (signal word) amszauadudunseans laun “Danger” (Sumsio)
%39 “Warning” (32349)

v

Ffoyanwaiuansmadudunsisvesansiadl (hazard pictogram) Femmseuu GHS fvun
139 3U (3U7 14) snuuszanenududunse




3)  demunanmududunsng (hazard statement) Wiedeaisdoyaninuides

4)  demsufjifiiedasiudunsie tiusner dAdanin wazdnnisillediinnanidu

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

'
% v LS [ [

ANUTDANNUAVDY EEC 71 67/548/EEC %aawquBU amawmmmawmawagﬂ,uﬂia‘u

a A R I= SNu oo v €@ Ao W =i " da o W %Y & <
awdeudnaddy uwasliddydnuallude Asgui 15 udegalsnf dydnualdnuaelonssnuiu
weraslutagiu Wewnannmglsulausemasndnnsldanudiey we. 2558 lnglilddydanual

FAIUTTUYU GHS Wy

AaNaE E a1358i0ala (explosive) dyanualsluaninissuidn
aana P+ anshli/lilvigeann (lammable/highly flammable) dydnwaiguiUanl
Aad O #1590n3Lad (oxidizing agent) dydnwalsuadlnuuwienay
pana T/T+  ansiluiie/duiiwann (toxic/highly toxic) dyanualgunselvantyd
ARG Xn ansdudunsne (harmful) dydneaisuninum
Aad Xi anss¥ANELAe (imtant) dydnwaizuninum
Aana C ansfiansau (corrosive) dydnualiluglvaavainnainuasanaasignile
waglane
Aana N ansidudunsesedanindey dydnvallugusuliivasdainie
Aeyanwal Usziam Hoyanwal Uszian
szialel Talwann
(explosive) (flammable)
Teandiau ity
(oxidizing) (toxic)
JUATNY JLAYLADN
(harmful) (irritant)

AUgAWUa00ny 9 13ouJgIa:A0100d0U PWIaoNSUUKIINENds (FUoE)



Aeyanual Uszuan Hoyanwal Uszian
& o " a
WUDURT8RDES
Annsou WAdeM
(corrosive) (dangerous for the

environment)

sUA 15 dryanuniuaaous=innuovasinbia:30nauasigaus:uu EEC

10.3 S:UU United Nations (UN) I

< v v sag ¥ o 1Y I a Y oo = o Y
seuu UN W udydnualiilddmsunisuudaduidunsie vseansiniidunsie lnswuadng
dunseeaniu 9 Ussuam fdydnvaluanduneeglunsovdmdeudnsainnainuyguas uazlidia
mfuiievenngueududunse waziidauniasodemdnaiundanadey W 5.1 5.2 Wi
I ! 1 1Y < 1Y [ =
WungueosnINTsnuANluDUATIe AI3UN 16

Usznil 1 a15520ald (explosives)

D

Useandl 2 ufa (cases) Uszindl 3 vaemadlal
(Rammable liquids)

e

NON- FLAMMABLE _/\
FLAMMABLE GAS \, NON TOXIC GAS / FLAMMABLE
\ LIQUID
"\/ 3

AdonxwUasanElumsiounuansiAl KSUTEORM3dLa:un3de
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Uszianil 4 vaauwddlaln (Rammable solids) Usznni 5 d@1seandladuazasilas
panlyndun3d (oxidizing agents and

organic peroxides)

INHALATION
HAZARD

RN

sUA 16 ryanunitanous:innuovasiAbiia:nnduasignuuIassiu 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:UsINQUUSDIUEDENSSUNSTIY BadIaUAIEADSKEUD
¥ADWAUASIY (hazard identification number) WWuddiavAUsINDOE
ASOULTOLIWUTNEEEUUS:NoUAIEMIAY 2-3 KaN BU 80 KUY
arsnansauksoaisnansoulantiod (corrosive or slightly corrosive
substance) ta:kuIglay UN (UN Number) 10uddiay 4 wannog
ASvawyovuWulNEdUBoudavsTauovas UngdryanunitwonIs
yudoluszuu UN U Tiwodoanslumsuudoansind kindikasolka
WUIRUEUNSOUDDEYanunikso UN number (1ay 4 kan) 1Udo

W
WOKINAWBtYIKQTRNs U ansUudioozls

AdonxwUasanElumsiounuansiAl KSUTEORM3dLa:un3de
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10.4 S:UU National Fire Protection Association (NFPA)

thewansseiuanududunsevesasiniivendueniie (NFPA hazard rating siens) 7ikand
#t code 704° Faguil 17 Wuszuullflulssmeanigoiin finquszasdtiieliUssiiuaudes
Tunsvinu wagnisneulianiunisalaniu (emergency response) dmsuntinaUAUMEILY
anuselasy essrinanannds Shewfiounuszuu NFPA 1 lilddaydnualanaildiiald wienawy
Tulenans Safety Data Sheet (SDS) wielddmiuAnn1vurussy Uinuifvansiadl vieusuid
puuUfiReudaAedestuasiadity  ievensefumusuusesasindfifinadeaunin A

a wva

Ll anuliludfisen wasdeyaivendnuusiiawvasansiail WenguiuRnuazlainaiy

U

sednseiazufURnuiuansmiiiu q loegrgns

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:3ansunsisaudonkuauod 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

waguussn ulldsuifisstianandy q enfenisaraniesiliidedie
wiu Talasaulwelua (HCN) Weadu (phosgene)

waguLse mnlduifissdianandu shlfAne nsuusmiennwanmansld
\wu uitdnaesu (CL) nsadailaan (sulfuric acid)

waunans leuidurag g vieseileudlised oraiduaivglilienuannsa
HansrvFoidusunsouvuansle Wy wudu (benzene) lolefu (iodine)
waintios FsuudionvidliAnssaeies waroraiiisusadudniosuiny
1w pz&lau (acetone) Inuvaldounaslsn (potassium chloride)
lsifinastogua iy thifudidas (peanut oil) naway

duav (F) uonAWIDIW (flammability) Tne

F4

F3

F2

F1

FO

Lailwanniian T9a21ulyl (Rash point) IngUszanasingi 23 °C iwu ufdlslasiau
(H) Twsiwu (propane)

Lalwun dyaullaedssunuegf 23 - 38 °C wu oxdlau (acetone)
dsfuuudu (gasoline)

lalwuunans fannulnlneUszanaoei 38 - 93 °C i thifufliwa (diesel fuel)
Mg (sulfur)

Loy dyanulvlagdseunaainda 93 °C wu weuluifly (ammonia)
s (mineral oil)

Lsifinln 1iu ansusumnszAaslse (carbon tetrachloride)

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

R4

R3

R2

aulinsiagann Tusamglivaranuduunfnannsaaaiefvsesziinguuse
Ioos Wwu lulnsndwesu (nitroglycerine) lulasiaulaslolalag (nitrogen
triiodide)

analiinsigs azaanefviessilailoldfuauiounazauiugs wiovh
UfRsefutudnAnnsssdnguusdld wu uenludenlunm @mmonium
nitrate) &&EY (caesium)

mnalsiasiaiunans Memasansfegnsgunss udlifstussdadeldsuay
Sounaramuiugs vieviuiisontuiiinnssedald W weanasau (white
phosphorus) ltfes (sodium)

AdonxwUasanElumsiounuansiAl KSUTEORM3dLa:un3de
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R1 Unilafies uionvvunseniuansauiemumgigevseninusiugs vsevitufisen
AutAnAuSeuduls Wi nsitu (propene)
RO anstefios Liviwfisenduansdu wu ifien (helium) ufialulasiau (N)

v

@ 3v1d (W) JryanuniwiAy pnuvanesisdl
OXY WWuanseendlad (oxidizer)
ACID Wuansfisigrdidunsa acid)
ALK Huansiifgrdiduiua (alkali)
COR tJuansinnseau (corrosive)
w (HuansvhuAsenfuh
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1NYINUdSIAD

(Safety Data Sheet, SDS)

ﬁoganaquaoaﬁalﬁaaﬁumsmU (Safety Data Sheet, SDS) w%aﬁmagm‘%aﬂfh Material
Safety Data Sheet (MSDS) utenansanniuaniiuansioyavesansindivioindlinusiieafudnuay
anudusune anuduiie 3819 nsdiuinw nsvuds msidaaznnsdanisdu q Weliing
sufunsieatvarsadiu 4 WullegrsgnieuasUaends Tudagtumuszniavosesdnis
anUsyrnfizes SEUUNTIuUnkaznIsAnaanasedfiiussuuieatuilan (The Globally
Harmonized System of Classification and Labeling of Chemicals, GHS) muualild SDS Hu
aaﬁﬂszﬂawﬁﬂuﬂﬁsﬁaawsﬁagaaﬂiLﬂﬁuaﬂLuﬁamﬂ%’auuauuaa'm%’ﬂqmmmsmﬁLLasLﬁaiﬁLﬁm
ANUaennasuaviiusysuuReniu Ssuunlfisenin Safety Data Sheet (SDS) wiourulaniviua
susuuuazdayalu SDs 15 16 shie fuwioludl




1. JoyalfganuansiAl/iAlAturila:uSBhWwaaua:kEo9 kN (identification
of the substance/mixture and of the company/undertake) LLaméﬁ’au”a%amsmﬁ
visogemsnsenvesansiedl Tnquszasivisedodidnlunisldansiadl Je Moguazvsneialnsdny
YoIUIENENAnVTadme ninealnsdnidmiudnselunsdanidu

_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

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

2. Foyas:undWduduasie (hazards identification) wansdoyauszananudu
PURTIBVBIENTLALANTTUU GHS Fognady ansazane n-butyl lithium Wuanshlu (lammable

Ly

liquids) wazanfnlulsiosdeduiaiuainie (pyrophoric liquids) Wusiu tnefifuaviiussauaiy

o v 4

I Ly 1 Y] 2/ 1 [y a v

Judunsie wWu Category 1, 2, ... (@anavtiosnnududunsiedaunn) wazuwansdoyasudnyanuel
Aanuludunsie (pictogram) Adayeyias (signal word) teanuuansnuiusunsiy (hazard
statement) Wy H225 wazvamsufjiaiielesiudunsne (precautionary statement) iy P210
Y9I ILANTIALAD UMD UAUTRLATILARNIBLUNRAAINYINATIATIANTEUY GHS UanINil 813uans
v 1 [y a Al M Yo L 1 Ly 1
Toyannuludunsedu g vesanainlilidneglulssiamanuludunsenussuu GHS wu

pududunseannisseiinvesudu (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
(AVN: https://www.sigmaaldrich.com/singapore.html)

3. douus:nouunazdoyalnganudduway (composition/information on

ingredients) szydayavesasindidunsennalafidudiulsznoulundnioug Jsazdsznaude

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

0

L{JU(;]JU) Uszananudusunsie (classification) WAEANUINTUYBIASLAN FBE1uAU dnTazane

n-butyl lithium Hsviavareidulelaaeniau duiuddideyarns n-butyl lithium uazlglaaianiyy

Y] 1

sihegndlugud 20

" £C no. uae Index no. fie saUsEIIasATnLsTUUTRsEA LY

AdonWUasanslumMsivUUaNSIAD dKSUGA0ARSS8La:Un3de
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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 ﬁaaa’woﬂogaﬁaﬁoﬁ' 3 Tu SDS vov n-butyl lithium solution
(AUN: https://www.sigmaaldrich.com/singapore. html)

4. vhasnisuguweaiuia (first aid measures) LLamsi'J’a;gjammmiUgmwmma
PudnuazLarYaImmanNIslasuansitngsanie toun nsdldudaansiaiilagnisgany dulavneiioviy
AR VseNduaTAl wazdayaoINsuTenansEnuNindunaInlasududaansnintlussey
a 1Y X v oAy a o = YU o @ Y e =
Weunduuazaes naiideyaieiiueinisvsenansenuanmslasududaluung SDS agnsdianse
wansegilen 2 Jayaszyanududunsie was/mie Widen 11 Jeyasuiivine

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. WIasMsworywao (fire fighting measures) uwansdeyavinvesiagaiuingn
Wiga suaseniauainnswinduesanseil aunsainldlunisdesiudouasAugiingu 9
TumsAumndsdmsuinuagwas

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

6. PIAsSNISYaNIsoNIsknSdlKkavovasiAil (accidental release measures)
srymuuzilunsdamsansiedivngaluva lawn wmenstesiudunsigatnaisiedl nsldgunsnl

Josuddiuyana nsandunsiieldlifananssnunedwinden wazuumsufutunisiv
wazYNANNETDIANARAANIUNTILYS

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
(AWN: https://www.sigmaaldrich.com/singapore. html)
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7. goufualumsidua:nisiiusnun (handling and storage) T¥anuugiilunsld
NuUkazNITIRivasatiagnalasniy Wy aneAwunzanlunisitaulazdniu Tamsseielu
nsiAusnen 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. NMsAdUAUNISSUdUwWanazn1sUoonuNgddouynna (exposure controls/

personal protection) wansdayaiiedfiuuninisarvaunsiudulaasadiingsinie laun

a wa v o =

- msszyAdadinfeenlifuftRnusududamsiaililuseninminny (occupational
exposure limit values)

- IAINNIAIVANTNIAMNTIY WU TEUUTEUIBRINA anziIndeniimanzaslunis
UfURMY Wudy

- wwmsmstesiudiuyana Wy nsldgunsaitesiunim Hmds $19My ssuunIusu
mela 1dudu 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 U SDS yov n-hexane (A http://www.dhc-solvent.de)
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9. d@uudniolAbua:MINIW (physical and chemical properties) Usznouse
Foyarily 1w aouzvesasndl ndu Wusu Jeyandrdyseannimanuaensiouasduwindou
1 [ 1 = 1 A wa a %
Wi ANdUNIa - A9 (pH) Yaven/eniseien gnnuln aulilil aud@nssede anudule
gnsssze LUusu wazdoyadu 9 Ausudsifeiuanulaende wu mswauiuls (miscbility)
AVADILNAY/FNNTaRIMET gauninviliAansAnl WWudu desegnslugun 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 Gdogwdoyakodon 9 Tu SDS yov n-hexane (AWY: http://www.dhc-solvent.de)
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10. A Widdgsuazn>WldGoNSINAUNNSY (stability and reactivity) seyfisninu
hilunsieujisevesansadl anuadosmaendl anudululdlunmsiianujisedunse anazi
AIsUANABY WU AuSeu wae Useniel (Wudu ansiladidniy (incompatible material) wag

[

HaRSua/assunsemiinInMsaaeivesansiall andaeealuguil 27 9o 10.3 syydnansiivi
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LY o

UfRBengusaiul danuasudnidesnisinuanslundanuvursedudaiui

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
(AL: https://www.sigmaaldrich.com/singapore.html)

11. gayadIuwudnen (toxicological information) srytoyasuiivive1vesansiall
AlaannisAuaiuaznsnaaemainetmans wu seauanuduiwdeundu gy a LD_")
M3szAIRDIRoRIMILaTAIAN N13AeNzI5S (carcinogenicity) N13fen1snateg (mutagenicity)
msslufiwsiassuuduiiug (reproductive toxicity) naiuiivsiee Sethnuieeg 1131 (specific

- U o w . . I~ % 1
target organ toxicity, STOT) au@$1891nA15818n (aspiration hazard) WUAU WAEHANTENUAD
guamviseInsnanuintuilslasududaans dswnegalusun 28

"LD_ (50% lethal dose) wnefis Ussnamesansiadifilifivdninaaswimuniiissasudeudinlings
vosdminaaesiosay 50 meas (AInn: uangfen wileul, anulufiviuuBoundu mussuy GHS,
dinmalulaganudasnsds, nsulssuanainssy, 2557.)

AdonWUasanslumMsivUUaNSIAD dKSUGA0ARSS8La:Un3de

65



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 corrosionfirritation
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 lu SDS yov acetone
(AUN: https://www.sigmaaldrich.com/singapore.html)

12. JoyardolioAU (ecological information) syunnuluiiwsioddidinuasdwinday
neluAunezin wansuulltunsazanludsddinuazdwinasu (bioaccumulative potential) 6id
magaluguit 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 Yoo acetone
(AVY: https://www.sigmaaldrich.com/singapore.html)

13. LIASNISMISADQ (disposal considerations) szyisnsidnuiedanisveade
NATATUATAIYULUTTY 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.

sUR 30 (n) @oogodoyakddion 13 Tu SDS o n-butyl lithium solution
(AUN: https://www.sigmaaldrich.com/singapore html)
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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) (hogodoyakddon 13 Tu SDS ¥ov n-hexane
(AU http://www.dhc-solvent.de)

14. Joyamsyudv (transport information) wanstoyanisndudmiuldlunisvuds
AUTEUUYRY UN Aeiagnelugui 31 deyativansiransiiaudalwionisfinufienduin 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‘]DﬁogaKDﬂoh: 14 Tu SDS wov n-butyl lithium solution
(ALN: https://www.sigmaaldrich.com/singapore.html)

A

15. JoalngINUNNTOUDAU (regulatory information) wanideyangvanauaradafy
719 9 MAgdesivansiall 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 ddogwdoyakodon 15 Tu SDS oo n-butyl lithium solution
(AWL: https://www.sigmaaldrich.com/singapore.html)

16. ¥oadu (other information) uanstoyareuANUVTEAMBEUNETILAULBUALNLLAY
DU 9 Wy ArngYasAgass 9 inulu SDS Tuivsenisniveansuiuuse SDS Wusu Auiet
lugun 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 Gdogwdoyakadon 16 Tu SDS v n-hexane
(AU http://www.dhc-solvent.de)
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53mMsdainuansiAiony EPA’s Chemical Compatibility Chart fdumeusiail
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1) wenUssiamanududunsigvesasindindnedlu reactivity sroup la 1wy d1deenis

Wunsalalaseansn nInlunsn NIRRLdRn fvinazanedunss 1y asdlau a1u15a0en
Uszennanududunsglaniniss

GREIGH # Reactivity group name
nsalalasAaasn 1 Acids, mineral, non-oxidizing
nsAluRsA 2 Acids, mineral, oxidizing
NSADTRYHN 3 Acids, organic
aedlau 29 Hydrocarbons, aliphatic, saturated
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2) 911 EPA’s Chemical Compatibility Chart @1u150a1n1dUa10 reactivity group 983813

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

giunansniiu 1) nsalalaseassnsiuiunsalunsn  2) nsalelasrassnsiuiunsa
p8dAn  3) ninlelasmaeinsiuesdlau  4) ninezdinTmivesdlau lalagliifndunsiy ue
Tawisaifiu 1) nsalusdnrudunsees@in 2) nnlussnsauduezdlau Wewnziinsune
dladnnswauiu fe ylniauia Senudeu wisllng
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a)  Tendndumuwazdeansieinidudiudsznavddn/Mdudunsielundns e

o

(product name/identifier)
b) %aﬁgmam (supplier/manufacturer identification)
o dyanwallansmnuludunsievesasiall (hazard pictogram) Tusyuu GHS
(a5wazidenluiite 10 dydnuyaluanidunsIevedasiall)
d)  Ardeyayrs (signal word) e?faﬁag'aaﬁzﬁuﬁa URTIY (danger) Lagsz 39 (warning)
e)  Ueanuuansndudunse (hazard statement) 1wy azeossasslaln vinld
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statement) LT
- iuliiesannmlil wasweavSetigamgiiagendn 50 °C
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Fuiussy Tumunong Wudy

AdonWUasanslumMsivUUaNSIAD dKSUGA0ARSS8La:Un3de

75



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 sUGD0E0U0000AUS:NOUYOvAaINAIS:UU 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

o]

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 el awe
fienansteyanulasnsie (Safety Data Sheet, SDS) vesansialdunsennutinluvied

UfURNs wieldenedalunsdlaniau wazdannenansiiuadeediaue
HdgyPeveuasUTinaasiaivnviiafegluniunsounses uaziinsusuussleyaly

viualizegiane lagnnviesluiRnsazdesiuiindeyaansiaillulusunsy ChemTrack &
WasteTrack srusiulas https://www.shecu.chula.ac.th/home/content.asp?Cnt=134
LvansiniiluiesufiRnisunnifuanudidy
wenivansialianudnvaeniinenm anududunse wazanudiiulils sl
mafiusnuasaiiuaz ingsunsie we. 2550 lnensulsnuenaIingsy w33 Iuun
Uszianansiafivazingdunsieidu 13 Ussiam anudsuanududunsie il

1. ngsziUn (explosive substances)

2. whadn uiawan wiewdafiazarenelfianuiy (compressed, liquefied and
dissolved gases) wazufaniglanmnuaulunivuzussyuundn (nszdasase)
(Pressurized small gas containers; aerosol can/aerosol container)

3. vounadllw (lammable liquids)

4. wosudalaly (lammable solids) ansfifiaanuidsssenisgnlugleies
(spontaneously combustible substances) wazanstiuRallviledudad
(substances that emits flammable gases in contact with water)
a1500n@lad (oxidizing substances) wazllosnanlendunst (organic peroxides)
ansfin (toxic substances) wazansAnLde (infectious substances)
Yanfiuiun3ad (radioactive substances)

?ﬁﬁﬁﬂ ﬂﬁ'a‘u (corrosive substances)

0 o N o b

fagdunsreUsziandu 9 aunisdiuuniiienisvuds luthanfansuly
NILUMIIALAY

10. vounadfnln (combustible liquids)

11. vaaudadnlil (combustible solids)

12. vounadlifalyl (non-combustible liquids)

13, vasudelsd@aln (non-combustible solids)

(% L3

& e A | = R o o I
LﬂUﬁWiLﬂiﬂuaﬂ"m‘VlLﬂULQW"}% 1Nﬂ8UUﬂUﬂﬂ@u1ﬂ1MLﬂ836ﬂaﬂ s ITY UANWUAMMLUY

o

(%
A I

dumse onaivasedivalluutunndisiuag fveunu wasdinugsldifuiiedeudia vise
Tud7ilaiedn Linuasndlugaaaiu dldens vulisufifins vieusnamasiu
Wuansindiidesmuaunseveaygndufiviwlilugiiinguaden

9
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- lunwupua nstifasdduasigkargus:innTkvainuavaiau
A WIDUSUASTIY 1Bu nsad:3andunvaslwuasnansou dou
nsaluasnidunvanseondladuaznansou dodumudraundudu
duas18TIWAU Govliunsao:3anlunduanslolw  tazifiunsaluasn
lunguansoonglad

- posugniuansilduogtotios 6 naukan laun érslolw asnansou
ansoonslad aslodiotua:onme arsdandalwldion tasansi
GoomisMsiiuSNuWIAY (1Bu Tudidiu) oonniu [agorddns
WUoHosUEANUYODANS (YoouTd vovkad ufd) 1a

YV R 3

9)  asnifidondvlugidu wu lelasauesesnled Iilddiiuivasiailnoane
Lilduuiugdiuivenms

10) §in1wurs9s3U (secondary container) fivinzaudmsuansaiifiduvosnad

11) dvngunsaimnzanlunmsiafivansiaiuazsesiuimmgniau wu fdumds gunsal
Josfudiuynna Yaggatuansiad lulinadfimnzanivriauazaundudunsieves

asLATNLAY

Jouusztinlunisyainu

ansllw

- vanshilnliinunaanufeu unasindaln wWadli Ussnigln uwazuasunn
2 o o o = ° o i Sy o
- udvharaneniyadenmluninisaiemeiniand linisliilauwauanlngnss
] oA
- vanshilvuenainansngudu
- vanshlWluiesufuiRnislunsusiiienugladiiu 20 dns
- vashilvifiviinasanduiy 10 wnassu (38 §n9) lugdmiunvaishillaeane
- ashlvisesafvlunbumsinulugdiiuivasadedmsuanslln
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aisnansou

- Ruansiandewansauaziuausnosnainii Tngl3lusysdus

- \Aunsaludiiunsalaeiany wasdanvugsessuiivunsinnieu

- lddefunsaildnduldla sty wu ldiunsaesdnnlitunsalussn siznsnesdan
Huanshiln nsalussniduaiseantled

ansoondlad (oxidizers) uazd@rsnnolkinailosoonlsa

- AvaslivieIneuseu was kazurasiiausenielal
- vanslvinsnanslalal asdun3d wavansou o Nlusllule
I aa wa a & | a v oA Aa wa A
- ivansillandfesndladas 1w nsalasiin Lilunwusuivienivusnidandfdey
- Kwldyneein viegnesiurieildiivaiseondlad
- dmsesrvdeunsiiaUasesnlanatneaiiaue

dasnlocounnsen
- fthedeundauuinauvidusenuiininualsilsieujisen
wiu Ung “anslaeufiisen - iulein”
- ldfivensiviudisenduinlndunaniiiegluriesufufinng
- fnsesredeuanimnsnuimanzauvesasiliseujisesgwainEue

-

a1sNI35NISINUSNUAWIEGOOWINSUNUUWIAY LU

I - vy A = % N A ana A o Y2 oA
- uasnaanedmladelauiamzennuieu viaiaujiseidudunseludiduvsony
AMmUAlAEUSTENERNER
- ninlalaswigeasn: avusiililiuivielans
- vleaweava: tivluh
- lwdsuwazlangdaniladu o : inuludniu
- nsafia3n: iulud
a [ =)
- Bmes: vIndw
- wedesnlud eosunlumsiadin (organometallics): ulugidu

und

'
a wva a

- Wsngneazdeanviide 12.4 YeujiRneriumslduiasnuazuiamad
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Anudoyamsdaiiuaisindiwuauldon  Adomsus:igundnu
UaoangRooUnuants aluudluwuldu ASoA 2 (BokiAu 2558)
1a:ANOSUNEUS:NOUNISNSON ESPRel Checklist

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

12.2 MsiAAoudgdisiabnazNIsuuvaNgdstAl

nowpdoudeviseutingansiaillvidnyl SDS vesansiaiiietes Idaunsaidaatudiu

yaramuALUE kaznseugunsalvihanuazeaiasnsavguldlavuiideiavnanidy

gouuszunlunistnasudngdansinbg

1)
2)
3)

4)

5)

6)

RTIRABUNBULUTIPENSRTNUARRUEN N MusdeNan wlidneasndiadlunivus
Tydmungay wavinangnvuLLn1Ng
liasudeansweingniululansauiu
KWIurinansinilineviavzeiiivmeilstnusen

= v ~ % A wa v v ~ o A A A v
nsndasugnevInasialngluiosufians Wldletmilsiuiinevinuasiiodndieses
Ay = v o A N W P
NUYIN 13BlN1YULTRISUNMNZANUTIVINESIALl Fagull 37
nsideudnevInansiaiueniesifins desldnivuzsosufiulausiaziiunzey
- feEksuad dusuansediliinnsou wu fvinazatedunse
- fananain @usuasinAnNTau LU NI
nsideudevInansialiinuIuin iuadae
- RUNeasadivusadulaens
- Manyugsessuuaz Taniunsewnnilwunsay

- lsoduansalindinu lnefinual9aees 1 9oeA3InileraenIuEweIYIngIsAl
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sUA 37 msindoudneasial

gouuzunlunisinasudgdound

1) Ynrpseundsliuiunewndoudie

2)  mnedeurenelukooufuans Tnldismyuiudduuuds

3)  ynpdeudieoonuonkooUfuams feddsadudufanidanesalnamnis

) madndudeddandlasasindeudie deuanroruilasaisdiandlusening
nsAUdIE

gouu:zunlunisuuonngdnsinbg

1) vilugaeaiu
2)  Kmashillndunasiialal vieunasrnueu
3)  lnselunismansanvinussagnivugdiniau dninesvisenyusduinmungay
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12.3 doufUaigonumMsIdanslolw I

~

ol3anslolwaosufUadoa

1) sdeszfaduiielunsdiifeddsmiuasesnslod

2)  Rwyabilnganshili wu weanesed lawediadines mszlevesanshilvihunalaly
szovitlnantitan levessaiararsdaviinnitoimmAszusiunagulumalfevioiiuiios
UftAnsaudauvasiudalnudianduln wazanamndusniidninesauinluludizunss
161 (lash back)

3) dleltinharaedunidiesinlugaaaiu 1wy nsulsiisansiail mssevesvihazane

4)  Kuwmivhazanedunidadusnailnadinun mszdeliinsunseainauduiy
wazorafnlildmnlevesivhazaandeuiinussuuriethislugsuinnifialy

5 Kudawnlieudouvieuasiinanufoudu q wu suiiswueanssediiclivasd
luviAanssudu Jnagunsaflienudounnadsiiauannismases

6) Tdawugnuau 1w vnguvuy TunislvanuseuduivinavaneBunsd wu mInnwan

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

12.4 FouRUaIngINUNSIBufdadauazufiakas I

1) Aeeainteudalrdmay LAudIdaluinig a1niaa1ewlas 11991nunasnlusou

waaumaIn L aln

2 fudululdmsfindafaudanmeusnuazsevioidianmeluiesufoing

3)  fgviomeiaaesiumidafniulfzufiRng s viegunsaidafituns ufuss nsdl
fuRaduauinn mafulfluseniiifuas mnldfieenfudesuiulaildvieasdaiy
funsmelunssesiutmiingsiomn Faguil 38

4) wenifufaufanidddnu wiaussgiy wardaufaaoenaniy Aathelidaaui
Hufeidsdufaviodudayan

5 fuwdaislldnudediniaseuidudenaseundwded quard Jeafuwaes

6) \udufaeendiauvnanndufadomds widliliuasYanlviilwls viedain/mifaty
laidalw
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7)  avasuanIniauiann 6 lneulaglieivgy arivinglarlnsdnivesusengdvieg

dwsednvaeudalilndduuianselnsdniiesuiinmegniau

8) luniswasudiudauiadestaninseundinounasudie msldsaldunilevseassn

AU 39 mnindeudeszerauenalynvyunuidlulLIRg

9) Tdaunsalmuauanuduilvanzauiurinvesia wagdewdiiuiwialnadunde?

Tined WMuldusslunistundgmssaimasdula o

10) feulandimuanANRuveILiaigsruuyina dewnsiaasuliuuladnivniseen

YoauAalwan Wi lulminmNuAUazaLIUSLLON

sun 38 mssatfuuiasa

Fauuzin
LWalinwnanAULAET

nsIvdeUinveuia 31ntoyatneds
wSod pressure regulator

Wy main valve wazunasiiia
AT (A1)
sonanUIiiuAass uaztuyanai
LiiAsdessananuinaliisian
LA901MTENTON AU RN/
91A13

pamEEE
'_; [Mﬂ!l

ip==

T

1 b}
|

i

(LN

sUA 39 mMsindoudeunada

AN5RaUlANSaILAHS
dmsunsivdaunun

- msldindesthemslanouufifau
iesnnluvinadiAanisiiaziionnea
128919091UN#

- AU T mnedeuia (Asiiues
Insdwvidaseluuinainldazanide
Anmggnidu) tieveruugtinlosiy
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m’milﬂaaé’uﬁmﬁmfﬁé’fmmiLﬁaLﬁmmi%’ﬂwaﬁuaqLLﬁ”aﬂwUﬂa?jﬁmiuﬂ%mwmLﬁﬂﬁaa GRUEY

¥
a wva A

Ansavaeuiui) aun1sed 2 Jwisufifdewiu gussaumailidugesndnideinisdanis
AILAULDY

a1swA 2 InAlANsNagufawuuvslatdoinanissolkalulsurnuantos

YnvaAansatua 35v1ane

Ammonia, Uaeswdaniilualuin Tudnsrdutn 100 ansaawauluie 1 ans
anhydrous

Arsine YasgnAansiluaniuaisazanslnunadeuiuas huanhuans o

Boron trichloride
Carbon monoxide

Chlorine

Fluorine

Fluorocarbons
Hydrogen
Hydrogen fluoride

Hydrogen sulfide

Methyl bromide

Nitric oxide

Nitrous oxide

Phosgene

Sulfur dioxide

DONTLAGNUTIOU
Uaesudaniiluaniuarsazanelaieulansanlasn 15%
lviansuianialva

UaagnAansiluanuaisazarelameulansanlan 15% %38
A17azauLUALADY 9

Uaagnhaniiluaniuaisazarelnwnadeulansanlonninutudy
5-15%

(9 @ v d{' o 9] 1
nengunnA Ul nauun g Iva
UaoypangusseIne

Uaagnhaniiluaniuaisazarelnwnaideulansanlonninustuty
5-15%

Janswhansirlvanuansazareneanyd (ameulsldmaslss)
AULTUTU 10 - 20%

anduuianiilvanigininazaredunid 1wy lemusanielngdu

UaagnAansiluaniuaisazanslnwnaideuiuas huan1uum
wIelealall (vewausznindlafeulansonlyduazyuvn)

Uaogeangussend

ibidunansiieyuen (weadeuesnledvselansenlys)
vseiiuyunuaziden (LAaldeuaisusium)

Uasgnhansiluaniuaisazarvlameulansanlondudy

fian: J.E.Bowen, Emergency Management of Hazardous Materials Incidents, National Fire Protection
Association, 1995
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a v a wa avYy 1o = 19 a wa = aav = )~
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delianunsnilulduseleniladnseluluieslfiinsinlivasiisunsneludnvaugladnyuenis
Fadndudoardanalagdisnisanienllviisurezauuseudninduve wdsdunsensduy

a56Adl

Reduce Reuse/Recycle

; Usznnudn anuSunu

-] ar
o 5 Uua o —
RRIGE bl vaudeiiven SRS YauFNHIUNITUIUA

Lifigrsaunsie
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229138591199
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131 nNIsaanIsinquovidy

& o A v a ' v A A Ada X &
nsanvandsiduausuiinveuvesdneveade wszdouifniAuduilvendemiinduiiy
790215719 LaYADISUAAAILATUADUNITINIHUNITNAADIINALANNISITANTAIAULATNENaUTY
A < W B ' v v a wa P~ a wa P P~
ansnaunundanududunsietesnilaegnls eslfuRnistiuwujiflunisannisldansiaduas

ANNNSTNVDUAYDUATIUMIENAN 3R WATUINTNNT P91

Reduce Az myvhliinvededosiannsudiunia lagnis
- ARYUINYRINITNAARY (small scale, microscale experiments)
- annsgansall MENNTANSANSBNSITARNITADULNUNISNAADITS

v o o A v a =
- WiAuugdiignaedunisanUSunaveade

Reuse fa Msiwendsnavunlalvaluanindy wu

- msihdmvhazaeude lunaninituy
- 05U solid supported reagent/catalyst naus gl
- nsthawugussansedinduunidl

Recycle/Recover i n1suvesdssnusuanin/siliusansivetivauunlylng i

- 15 recover AIVINATANY LU BETLAUANMATIIND LAUNITNAU
- 15 recover langdlAn WU WNaLaLAEY [UY 1199 18

° PR v a L A o Y '
- mMehasedideuanin/vueenglusgvsiioiinduunldlm

Googouiasms “aa” “i@n/naunu” “1381” vovidgduasigvookooUfuans
UKOKUD

uIasNIs “aq”

1 anUsmnanisldfhazanedunidlnenismdinazaneuviniisndudedd

2. asmyeeduilasuinnsiisuavitlddanieaasivhazans iseunsaudies
dutululdmadonizsulunsillviuians wu nisate mannudn

3. disududenilaslnnsil Whaenvuiaeedutiidnfianvinfiosuonansld @uiv
USunuansuazanuendelunisuen) waumyinaranedunsdgdmsuinneauilasuiin-
Asilindineld alinerosnanl
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yIasnis

Kaasns

Tunsd@ifisndudeandusvhazans (wu THF) Tildsvhazatsly solvent still lawnzluy
Usnasfigmanisldviounnnindntios wasdosseisldnduauuis
nsl¥erdlaudarsofmsvhamewinfisniu ogldesdlauumunlunsdaro
fvinazatedmsu NMR ds1aunaiasisunsie dsdumislamvihasangliunniiuaing
du (4.3-4.5 cm)

Tunsliiedessemeanania (Rotavap) sgruiueusilyidiAuly esanaziing
UanUdeglevewivharalggusseniauin

anUSunameadefiiureanan Tnglifwendeideaswnn waglilddvinavarovsan
unnAueus iy lunsdiidvihazanafuihenaisliissme luths

“lan/naunu”

annslavinanedunidaiin commercial figosiinisnaunould Thdeninsavesdi
avanefivnzautuuiivi

pnidnnsld HeO dmiunisiwsen Diphenyl diazomethane 1aglild KMnO, Jun
pONTLATUNY

NAwNUIYaza1eUsean Chlorinated iag Non-Chlorinated solvent yinadulule

1118%.‘1»

Mihavatudunsdiudely Bie@vinasaInLA3eY rotary evaporator Msesvinazany
-'-NI A ] | % ] £ -] ] [J 24 a wa
HauIWMERINN1sVIlAsunng W WinldvindivinazatvdrsesussanlfzufiRnsves
= ) & a R vy ] £
AULDY iseldnainsurilouasdunidiielidrsinedu
a13wili (Quidlew) Wenan wlvidwnlilungninimvun wagasduiinld gSuilnveuay
fiv1saurinasilumdansethluldneingussaadu 1wy indevedlanenne q Nagaiy
wlasingaanuiuaueumal udlilaviliaudimaaiivuisuwdadly awunsaldlafu
nsnaaeslszianduiilidesnisanudutuiiuey wu ludjiinsaunmiiasey
Dudu
e - = v 0o 9§ ¥ a £ ax PN =
a1sidinAvmieuasidenan mudianusaviliusavslalag s simunsaus
919 LANLONENTD1989 U D. D. Perrin and W. L. F. Amarego, Purification of
Laboratory Chemicals, 39 Ed,, Pergamon Press, Oxford, 1988
YINLAZN1BULUTIRETAT D188 dovuUTINU 1A T8USSDasSUOSIEWIFAY
(duasrgcioguniwk3odvuoadou) dnduvinussydiinazaredun3dfiszivedty
@apiensnna1 100 °C0) Tidarhiisliludanaiurunseiadviasaesviveeanlunun
aMsnnlidzeauazyinliiie ndoufnthauwdsineugainanlaiiunisaisisuiesum
& =~ o Y 3 a o o o [y} 1
ndudnhlulddunvusussguendsdunsievisetinguinlglu
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13.2 MISNUUNUSEINNYODIFE I

nMssuunUssanvesdeaiietesiusuneiginanmsauveadefidiuldldidnge
fu Wy iRaURRTeAeamdeu ansszdn videiRadumsduiiisune wu uafiy nsdiuun
Uszinnvesdudwiliienanisuninmiaidn lunmsiwunussinvveadsdunsneausnsassuy
anavienssuiiiuiivouiu uaFmnaLfUssIIRveweadeiAntusswonnheu/
efnTIY 9

HYINN15NA809/K378 AedoadkunUszianvatdedunsenuden MunvesgriainTel
Wininedy FsuunUsziavveudenuanulusunsie anudnsuldld wesdinisidn é’]’qgﬂﬁ
a1 il

1) Us:NNA 1 YooldeWIAU (1: Special Waste) viinafs suaqLﬁaﬁﬁﬂﬁﬁ‘%mﬁ’uﬁmﬁammﬂ
voudefienainisszdn (Wu azide, peroxides) a58u3s veadefilinsuiiin uazvondediiu
ansnouzise wu evdienlusiua Wuhy

2) Uszinnn 2 gooldandlsenlud (I Cyanide Waste) visnetis veadeiillwenlumdudiu
Usznou wiu leneuloelus Wusadsulsenlus wsaiureadeniaisusenaudedoulasnlua
ysodllgsnlunaundnd Wusirusenau L NI(CN) * \uduy

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

3) Us:nni 3 gooldenidansoonglad (lll: Oxidizing Waste) unefis vesideidand@ly
mMssuBianmseu Ferainufizensunssivansduwiliinsednle wu nsnlunsn lefeunaeoisn
Inuwnadenivasuuiniun leweuleslelown wagladeulasdamn
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fwaunu vooldandarsiasiua (V: Chromate Waste)
WKdauus:inn vooldandansnsiua (V: Chromate Waste)

4) Us:nni 4 wooldenduson (IV: Mercury Waste) vnefia ssadeniivsenidu
29AUsENBU WU LWBsAIS3I) Pavlsm daRalwasAis LewwALanNAINMasuTwesUsen Wusu

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

5) Us:nnA 5 vooldendansinsiua (V: Chromate Waste) nunefia veadedfilasideoy
(V) Jussrusznau 1w @1susenau O nsalasin veadenlanannnnsiasigit Chemical Oxygen
Demand (COD) [MDMsIBansusonsoudelkdaduds:innuovidenituson (IV: Mercury Waste)]
udu

6) Us:innA 6 vovlduAblakkun (VI: Heavy Metal Waste) naneds veadeiifilossou

vadlanzntindunlilausendudiunan 1wy wulseu waaiou Az N99wAd AN LuInN1ta dinsa
lavead Tifia B Aun wouRlull Yisawu 2Rl 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 veadefdian pH a1nin 7 wag
1nsAws (mineral acid) Uuagﬂumimmﬂﬂ 5% LU nAgaYn nsabalasAansn Bradford’s solution

= 85% phosphoric acid + 95% ethanol

AdonWUasanslumMsivUUaNSIAD dKSUGA0ARSS8La:Un3de
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8) Uszinnn 8 wovidgoanlau (VI Alkaline Waste) ningfis veudeiiile pH gendn 8
waediansuegluansavaleninnit 5% wu arsusiun lansenles wouluile 1Jusiu

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

oY

Y

U1TuUlns A8y warNAnAuNNtaa NN Wiy Ud1TsuudY Undumea Undunin Wsuased

oY

Y |

1unasau xylene solution tJudu

10) Us:inNA 10 Oxygenated (X: Oxygenated) wungdis vaadenusznausieansiaiivg
sondaueglulasadng 1wy ofiauedmn axdlvu wawmes danssed Alau Bwes uweadlad LUudu

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

faa 1

Bun3difidnusenavres Tulnsiau vearesa daules wu aisalififldruyszneunes Dimethyl
formamide (DMF), Dimethyl sulfoxide (DMSO) ag@ilalulnsa toilu 1olus

DIWdUNU Halogenated (XII: Halogenated)
TKdauus:inn vooldawiFy (I: Special Waste)

12) USHINNA 12 Halogenated (XII: Halogenated) e @ vasdefifiansusynauduvidves
smglatay 1wy msusummszaaslsa (CCL) lnsaaslsteiau (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 vooldawiFAy (I Special Waste)
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13) Usznni 13

(a): vooudowlKI1A (Xllla: Combustible Solid) WU iawsnfigaInnsaniangmvi
avanedunsd guilevulouansiall 1usiu

(b): vovudvnluawIsnwlkla (Xllb: Incombustible Solid) 1y silica gel LAwLA7
WDusu

14) Us:zinni 14 yooldedu <) Adiidudorinazang (XIV: Miscellaneous Aqueous Waste)
nede veadsniindudivinazats wasilansdunseliifviesndn 5% mnduanssunsiese

gunInvIeduwIndou (laidrimanududu) TiRasunaiouinduveadefivay
(I: Special Waste)

15) UstnnA 15 @sindidoudamw (XV: Expired or Deteriorated Chemicals) g
answnilidenan niianinsasey ¥ wazlssiananududunsevesansla

Soduunuszsianveadoud nusuldadunvurussquends Araanveadeiiideyansu
fau fagudl 42 Tnsusnifureadsoonnanaiivindu vinsnnenudou undsiudale erai uay
Uinniinmesgunsniondy veadeiilidnuns uresvadesdinuzsesiuriaveads (secondary
container) fivanzay annsnsasiuUiavendsliimamniianisiilne ldasfuvonde
UszinnvoamadhlliiAu 50 &ns aminendedszuunsinnisveadedunsie Faazlinninsen
Toya win warUIuadlusyuu ChemTrack & WasteTrack wagiimstnnunen3asiusiuveudeds
indnsialy
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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) J4 Waste
NO s g
x 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) Eand 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 uuomomssuunUs:innuovldssuasie 15 Us:inn
QUTONKUQUOLIWIADNSUUKIINENAE
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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 Gan8usUSSUOLIESSUASIBRDToYansUNdU

J0ADSS:ID

1. MﬁmﬁmmimamaﬁLﬁaﬁhwmwyﬁhé’wﬁ’u Iﬁ’lﬁﬁLLmuﬁﬂugUﬁ 41 Wuuwimslunis
SuunUsznnveads Wy 1 - fvhavanedunsd fvhazaneiitinasiu - liflrasiu Usen - Tans
wiindu veudefiflvenlud - veudedludlvelud Wudu msnawvesdesmaussinnidiseiues
MlAAnSunsedunuanfinalite Wy nswauvoviduAus:noudgnsaluasnivyooldafiiu
a15dun3g onomilkINaUgRSesuULsYTivduUSHTq - tla:UaaUdosunawuooniuiluusuituuin
ovMmlkgogluikamsniunaiduksaldeBiala

PR v o ' Iz a2 W ' | A Ao
2. voudeiuvemaudasdanuiavyiuesdUszneumidudunseninnit wu veudeiidl
¢ PREpP= VP s v w & N Ao & a  a 0§ Y a A aa s
Teenlun - vaadenludilasnlug desdnduvaadenilvelus ndandesnisyinlminvesdeniitnnay
o o a ¢ 1y 1y} | i = ¥ ° &, a a
fviazatedunsduauiulusnsdiusening 5 - 95% Fazaoiduunidureaduiiey

3. fvhazanefilaain HPLC ¥iim reverse phase Tifiansanesruseneu adivndundndn
U1 miscellaneous agueous waste (XIV) a1l organic Hundndadu organic waste AU¥UAVDI

Favinazanefild Wy wniwea - Oxygenated (X), acetonitrile - NPS (X))
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94

4. T nsusNvanzaunusinueswends wu astdnwuslangiuaisinnseu Awue
nanaRnnuanseandlag

5. ldnwuzaunuInggiu Ao wnaaeunaain 20 805 VIARMITWIA 1.0, 2.5, 4.0 §03
Uulaney 18 G Nilanwanysal visegananainuun

KWBIKQ nsdlgananadnbissyinninvesasiiuilansy wwvesilansulidaduilansusely uwas
wiazgalimsutiniu 5 Alansu)

6. KWussueadeiiu 80% veenvuy wazod Uadnvuzliwiuiuliszninaiusnm
Wesnnlevewininavareeaveneimauylinivusussguendessiale

7. giuiinveunsendeyavedudunsigndeinisdeidainssuulagldlusunsu ChemTrack
& WasteTrack2016 neluiuil 12 vemnifou dwuteulunisiuidnveadedunsie aglasu
waste no. wazu-nantavinedaiureude

8. Anaainveadendnuniwuzussyuends (MugUN 42) waziiunsuzussqueadeliluies
UuRnsaunInaziimsianunednanuaindiunanveanivends lneaunganeazsedliiuves
desunaaliifiu 90 Tu

9. lumsindeudnenyurussgendesunsie deslanwugliain dndudwearaidos
finugsesuiiedunisunsalna Wildsadunaglddnvidmsvruveainiu Ruldanilagans

13.3 uuamomsﬁamsuamé‘aﬁoamuwo

YodsuegniesUfiinislifoinduveadedunse wialenunisiidaiioanseay
JunTIEaINdd aunsailuinderieneldiuiediuresnutiuseuiliung1ife

[

n) vovldgnauisnnvavnouno/tove:la fissil

1) vandsnivndudivinazats wazllansdunsdvseatunsdnluidudunsivazaney
agliiiu 5% anansosaaiounnla

@ d' 1 d’l’ a A a o 1 d{' 1 Qy

2)  vaakdablvullauasalinsalsunsueg19du 1Y NSEATENTEY @110

asdavezls damsuirewiInazainnsantglataautaslinsissiuiuve sl
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v) voovldsnndsurdanouno

YWFLNAITUVITANDUNY NU18IUDS VOUASNAINITANIA ALDILAAITINNSUIUAD D99 Y
| g AN Ay o 1 & A o A A % aa o w A o &
AOUNY kazvaRdsNfsndndurasdsdunsnewniusuiauies 35nsuninvesdesunsieluiled
AURIRITIN 3

A) YoLIdgduUNsSIIAANISEONMIQ

Tunsdiveadeldditneansiiannsatdamdotivalsies Wieinduvesdosunsauazdnds
lngUiRnudemnmunuesunning sy faaseasdenluide 13.2 msTwunusennvedde

aswn 3 shgnisvovidgnndsurianouno

578015 A5n1sUnUnlaedu
ansazanensawaziud (VI Vi) Flmdunarandlfeaaviatindaudatiisuludsune
11N
fapandlag (IIl) SAdmealsagnwmuizaunauihdwduvesads

' 1

USLLNNDUNI NI UINIUANUMALNE AL

a1shreuwas/M391nA Ma1eA8u/N5A80U WU dsavatswanluounan-

Y a v 3

56 dusvansiilalaslasudslanansausiidua wu
Tanglalasnnseoasknluuiaansiolaugd wse
ansavanslaiouluasusiun dusuansilalaslad
wadlanandueidunse 1wy wedaglas thdaudy

YAUAYUTELANDUNI BNIAIMBUINUAIU AU L

YoIuTaNAvIazatedunIguu falouers wdrhdsveadsiduvoudanluaiunsamn
Wiy Fan11nnnsvinlasunnns i lugdle (Xiib)

ansavaneNusenaunlelansuun  YIAUUTUIULAENISIEMERIYINaTaNE 153aRNAENDU
TutSuauiles 9 (<100 mg/L) PEAIsMMLNZAY wanAIvinazaty Udwmznaulany
wiiniduveudenilangudn (V)
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1WSIWNYKSOASIAKN

answiliilonadngianmelavangtesmslaun lunismela (inhalation) mMyduiaiuRand
AR WIONIUNNUIALNANIRINTY (absorption) A19nAUAY (ingestion) F1avinlilAny
wazdunsegdasruumMuiumela ssuumaiueIms Ravtds uagamle

14.1 d1sSLAPDKNSQSIVNNY I

WA9eSTERUATRIU URNITIUN
QL IGRIV
il

mInnInveasasiadieaniuil anseduansiaiieanaindiliuiniige

asushundanseiiunsametnfluanululsinuunn q Wunatedslos 15 uii

14.2 d1siAdnssIauznan I

- Sudemviud lesladenanaznasnanliunliunluantuniesgsneiilotet1eilay
15 Wil Jeglumnnisalsuudearsdvserguaresufiiniselvisunilunuunngd




14.3 1ASoouNdNaNKNUNQDD I

uwavunaan: ldesmeindlvanuusunaundunaiegietes 10 - 15 wii wieauuudla
Mlgdansiaiivioimsuivuinianeanudd mnuuidddinaseianaiievudensungala Taald
WHALAIFIUAMIENAANDS NI DENTURLKE

uwagunalkny: asiauagen iudenlnevduinazainnauinung fusiediazen
wanhdawnmgviui

14.4 nsgaauanstAi

WogaauanstaadsufUaanl

|

- nIdiiemReduedld eenanusnuiiileansiaiiluninidenniausgvaviud
- nytintewdedvedlild Iindeudnedteeenluluiinieniausansyiuil uasdnlieg
Tuvhaueivelivnglalaasain

-

lunstiinfnoiunuuia (ifidono9:inauksaliinau) TKUGUGAT
- pstaufadnau

a wva 4 ¥

o winlandu WiudeufuRnuluresesnainuiiaudindiiui wasuisauaros

4
UURNS
o Vniluvhnusemsizaynasdeduianisiunduidegauiadnludesedunis
- nselinfaluonau
o o3andvidionnsliund wu Tuas Beufsee Suuenbigsinaunsiuiasesnan
UaMINa” uazudsguaresluminig
o nadifitemdesiedild Wedoudreiirvoonluluififoniauiqsviui uazdali
ogluvirfaueiielymelaldazaon
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145 dsiAdiwuIn I

Weasiaiiit1duin dalaemiluagliiinduailiadansedilaineg1esrouss Tidnds
Isangrunanudl lngtinigusussquazandeaisiailluudsnmd limisinliedouniedies

NS120719V AL AR UATIBUINTY

14.6 aSIAUKN I

nstidstadknasuuwukso [G:ufuanisiddoufuaiandi

- udsauariesUfjURn1siug

- winfwewddlinnalusuliwafisaslunvugifusiuruvesdeNivunz auy
- vawadligadunvigEy W

o nstinidunsa Iflmdeslumiveiun (NaHCO) viseluifieuaiuaiun (Na CO)

o nstinduwa Wedesludame (NaHSO)

o nstiiforaangaunsd Tiiangaduides 1y nseuwwn vieruulvilud sy iuvasiida
lyiynviiafieglndifes

o nstiuson Mlsensimziuvdeagmdausenmsnsiluuinaiiaiaiiisen
Judlousy wdamlusmiidluneusdmivreadeusoniiomnsausieldy
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WwalhakaanstAknsolka
WuusurtuuIn

msUJoonuansindknSolka Wusnasmsiiaasaiadsas UfiRdususuusn wmeleaiu

avRwnINasiAsinnslralica

9 9

1)

2)

3)

¥
=1

AT19AOUNTULUTIINTAT daufaegvainaue Weldenan wliiudsunivus
wd e ILA Yz Ay

\ndeuheansiiligniBuayseruszinge §s uazUFRmumuuzitlunsindeutig
GREGH

msanemansialutiinasnn 9 Wiinluggeaty wadld3Bimmnzan Naunudrmih
wazsRsundeumaonnariduianisundalnatuazyinesnsls wanidesnademanslila
Indunasrindalu

lidemansanviaussagmaugiinuaulnenss insiunse dninesvsenivugdud
Wiagay

§ SDS wesasieTieng q ieates uassdsugUnsailloatuduyprandousisgunsal
yhawazenegluiesufiAnmsiausifioazanunsanduldldviuinsdiileiinmngniay

agwlsNow KinNagUdikgansialknSslkallulSuiruuin Ddondsufuadod

1)
2)
3)
1y

5)

Iﬁé’ﬁlﬁLﬁ'msﬁaaaaﬂmﬂU'%L’;mﬁﬁaﬁLﬂﬁ%"ﬂua

WA SuRasauiasUJuRnislimsuriug
ynnansunsnssneviseiglisuuadulijiimudeufdailleingtRimesesyana
ﬂqs‘gﬂjﬁmaamiﬁm%’ﬂmLLazmsﬁ'a;&aLﬁ'mam Tnefnw19uns1e UoAI35E39 LaLTAIS
UjURan SDS
Anwdsdunsefionafiafiannnszuiunmniilnanion1smnuasenn wazINaHL
Suilelunsaiifnmnaniau

yhanuazoauinadiasiaiinnlaediu fimuazendedigunsaidesiuianza
%uaséﬁ’uszé’umwmﬂué’umwasuaqmi ashaﬂaaﬁqmmi%ﬁmﬁammm CIGERY

Jesfussuumaiumela dwsvansililefivassesaiuniininUan ayn wazdin
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7)

8)

9)

10)

11)

12)

=

a1sfidudunsieuinuisiiuidinnuaiunsaliuienansensery

o Y

URAYDUTUT

wazonendauanuianiulasiafian

rfinnslddndne mssefanstlueasgvietifie mndunsavdowainiunsazdiu

yi3evilfidennaudn fannsnudoslsilnansgviedisld

mndnnsiugtRmefiAntudeuiosuds Fosdsuuunenugtimadersuinvoudu

AuUaeny MMuitan1ssenueURvsLazmnanauY

fyatangadudmiugtRmnanasiaiunilua (spill kit Uszdwiesufifng Ssans

Usgnaumesgatuides asdmiuazifiunsauaziva geilesnamn fidn wazgaan

af’m%’umsﬁruaaL%‘&JﬁLﬁwﬁumﬂﬂ'ﬁ%’mﬂ'ﬁmsl,ﬂﬁﬁwﬂ%”ﬂm

nsdlansnniluresvad

- Wﬁ?@@sﬁlmaaﬂﬁmmwau U chemical-adsorbent spill pillows, vermiculite
yieneuan (cat litter) vialildansdiunu depnduuddosu foRtusgedumant
weilouinfuvendesunsne Tnennaasmvuzdmiuivreadesunseivnzan
Enduuinasisnanseiusinatosnans 9 Al

- lunselviaziiudelodedlelasiouaiveiun (NaHCO) visluideumsusiun
(Na CO) sdwvaunliagitumensa@nsn (citric acid) Tnsyae pH asaaseuli
wlahasazaefinnudunansdeuiindis

- wndvharaneduvsdlilinniluuiouniie Wilawrasiudalnviegeuusnalng
{Fea iletosfiunsqnalyl

- lunsdlvesUsonvin desinnisviuiiosanleusenimuduiivgs lnsannsavile
wane3s 1wy msldusezdatu (amalgamation powder) sielviindulanseziaty
nsnaushessiuzdunieltiaieailogaayania (mercury vacuum cleaner) go
Furusuld BuldiedesgaduilimuiuEeugausenlagiieuailosninagyinli
lovsennszaedlsliih ndmniufvesfiiusonidetuoguanainassiily
KBIKQ: (HesngURmmuesusomvindininanmesTuiine svdinusenumn i
msdenldineslufiwesyinueanagadlun1sinnu Wenldmesluinesvlinusen
Tunsdifisduindy

nsdlansnnilurouds

- asidudunennn Wy dedhdensiinuFizeguuseidossidels TUGTRnw
AUzl SDS aeansensn

- ynansldifuasdunmenn wu indevedlangdiliidufiy ThAunnesusmey
Unfudduunussinnveadeiiiedaidnsioly
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Wwalnakaiwanlky

16.1 Us:zinnyoviwavliaznoquiway I

[

UseLNNUBnaall 5 Usenn fal

Iwaous:inn A

waATiRraNTemasssun wu 18 i nsvany wanadin eng
SesuwATivanzay: 19

Seumdsimunzau: Sundsinavauusiy safumasede
TNUALEULTIAU DIAUNAITNANILATWIAT ABC LastInuLnasia
asinanTELve

Iwavus:inn B

wAsinanuia vesvafnll lowazisusing 9
A3eumAsiimunzay: 19y naaiiuis

ferumasiiviuneau: Ssrumdsialnuazauusiu dadundsia
HaLASILITS ABC 1138 BC fasiumndssfinansuaulaeenlan wazdany
IR HAAN TR TELY

iwavus:inn C

wdsinduaunsallnin wietngisinseualnii

ad o a o v = a o
Fsaunwasmunzay: 19 CO,, Halon viseansivaszinesiindu
DIAULNAITNANNZAN: DR UNAITRANLATILTAT ABC 138 BC
fasrunastiandansuaulaoanlys wasdwUNAINaaSAISEIE

iwaous:ztnn D

wdaTiAndulaneifalwle

eudsiianzay: siinenevielinsenaunseldasadl
Fumdsiitutvriavedans
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3)
a)
5)

HIRE

SIMPLEX

Iwavus:inn K
mAaAnanUTuRiRalenn Wy ditusiienis dnsfudte
lvsiudnifalu

SFeumdsiiaanzay: mstdneondiau meilsueinid Feass]
Fasumasidafiveeiannsosulnuinilnomnis
Saumdeiaanzay: Suumdsssnmaiing) wu Saduindsie

UINANET I AT LT

o
Y a

feafuazUszdunudetngasns

nadndlrifimdnuiedmend Innddutanieviouts wdeutrolomaeaniiean
usadllngd

wnansasulvmeiedldegslasndy Tavinviud

lefsfumaelsediosuJURns lnedenliangauiursinuaands
mnlianunsasullasisnues Tikdsennsdniegsuinteuasfininis wagiuds
Fyanaandioulslysl (3UAl 43) anqeieglndilefign Tnensiedutiaduas (umises
é’zy,cg’]mLﬁauIWIMﬁ@"LﬁLuLquﬁwizﬁwLwiaz%”’u) WA URnLIsnsuilln

= ALARM

sun 43 aunsnudodnryryrnuicioulw 1k

AugnOWUaoaNy BIoUNJBIA:AIDOFOL PWIavNSTUUKIONENAY (AUD4.)



16.3 3SnNI1sQulwav I

1) 2UAURDYIDLNGN

2)  sumddlagldgunsaifumasivanzauiuainvedla

3)  winldudlainesdumdsienuesddedisasndy ogiM!

) wnmdsgninduusnigliueusuudanasuinuuiiuios uasthiniBenvierinu «
AN 98130

16.4 NMSIBoAUIWAD (fire extinguishers) I

1) dunesunidinisinssgunsalfundwnuuruiaveswiasdu finujuRnsasnaurile

(%

wagsunisvesgunsalduindsneglnaifinveuiniige
2)  vunhdmnasiuasBuinanliyussinn 2 - 4 wes uazvihenuduneulusui 44

2 =
B ESe <

N

Aeanedn BNGLINI ek nafudnasliian WNnNg 2 -4 e snuvileay
20N NTHAY \evandionindd \Wevin1s3a wieudu wioudnlungiuvesln lnade
Uawanglviuiu Wdalvunge —an

SUA 44 nsI3ioduiwas

3)  SPUNAIINa IIIUIIAAUTELN 20 AW Wwihdu Aesessunastrlanieluian
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