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ChemTrack lunisameifouansiafiazldsiausesvanarsiaiiluguuvveesuislén Ssfenhluinliidraun
a5l wazdesiinisuiulssteyamsiaiifiegluauaseuasestiiuiiagtiuedrsainane nanfe eldasvun
vioinmsdsuilefaseunsesiruies fiRnsvidetruadsansieddoadluuiuusdoyalussuuse

fiisadecarursadnuwisisasidontfiuildanldiiivlied

https://www.shecu.chula.ac.th/home/content.asp?Cnt=134

2.2 33UUMSIANTSVRUHEAUATIY (WasteTrack)

szuuNsIansteyarendedunsieanieslianslugmansaluminede dulunisiaeldlusunsy
mMsdnnsveadedunsne (WasteTrack) Fanuiniduduniswesszuunsianisarudasndsarsiaiivazveade
§ums18 (ChemTrack & WasteTrack) Inelddoglduasstasnuioaiu fesufuinisfiazldlusunsu WasteTrack
Fowrhunisamadounariinousumslinuialusunsy ChemTrack uaz WasteTrack msdamsdeyaveadede
lUsunsu WasteTrack gagliningaunieldgniasnsaluniinerdedsuuuunisdaiurendsdunsieaes
wesUFuRnseg 4 Afsyansaw Yaeasdy Wulunumnassu uasidululusumadenty Snfadannsoii
swsmdeyatinavends anududunse giuidanazsudssnna et luldlunsuinsinns tnegld
whesruunUssamanaiadmuiidimualaessuu Aeaanlidaau ussfuliivesufoinisne Wedosnisiils
Suiindeyaiinszuunuseuiisinunlpediunats (Uszanoud suazads) Faudmihfidunanssudestaiitunn
voudendunli wiostsdanine Yuna wavanuiidadafieovlutaseld

a P

Fiieddesarursadnersteasideatiuiduldnivlad

https://www.shecu.chula.ac.th/home/content.asp?Cnt=134
2.3 msdsedanmanuUasaievasiasuuifng
lassnsenseivannsguauUaendeesufiin1sidululsemelng (Enhancement of Safety Practice

of Research Laboratory in Thailand, ESPReL) lasunisatiuayuaind inauanenssun1sidounand eains
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w3esilefivaglunisdrsisaninaiiuvasnfovearesufUAN157138n97 ESPReL checklist 39AT0UAR
psAUsznouifeadestuanulasnsievesiosufiinisidinisldansiadisam 7 f1u Jadenlestusgrauduszuy
(Ul 5) leun

1) MIUIMITLUUINNTANUADANY

2) S¥UUNSIANTTATLAL

3) SEUUNNSINNITVDUEE

)
)
)
4) dnwaurmsneninwesies fiifin1s gunsaluazieiesile
5) szvumstesiunasunludedunsie

6) mﬂﬁmmiﬁugmLﬁ'mﬁuaamﬂaamﬁﬂuﬁaqﬂﬁﬁams
7) mMsdan1stoyauazionans

WieaseimusssunsujiRnuegnslasndeluesding wasiielifuiiRnusasjuimsiiugesinmse

'
a

ypeaufazauIsatauIsuuslilutewasmnulasnde wazmeailunissessuuinsgiuaulasnieves

WesUfURn1sfiazielluouiran ynesUjufinisezdesamefouniuszsuuves ESPReL MAulys

http://esprel.labsafety.nrct.go.th wazidluUseiiiunulosnyu checklist oglussuudensounguns 7
asRUsznou Tunsdavia checklist Iviinuselewilasan et juRnisuazamndnluiesluiinisnnsedu
asUssruihanudilasazasrnudiuindulunseeumouudiazde wazasliresuieusznevlunndenineu
i/l Wensenaianan szuvaraunsaUszananaiunsuanmzuuuilaannisdisialuwsaziide Feasdan
B a va = @ | = I3 ' I3 & v &, | - v
WesufuRn1svasnueiianmanulaendivetials uaviyaudegeuluesrusenauna 7 dulueeals wievsld
W1yagauniuitulsuusesiold nan1suszulafinandiwaninisimuinuesiazanisaseuiisuu
weaufuRnsdulalugisianfinnue (arsinisussdululsediegneslas 1 A%

AnerdesansafnuseaziBeniiuduldnivled http/esprellabsafety.nrct.go.th

3. duaeluriesufjininis
Suneluos fiRnmsorautseanitu 3 nduld ddl
1) Sunsem1aiail (chemical hazards) WAnngvidvesansiadl wu n1sfansou
2) SunsreManenIn (physical hazards) \wu gUfmganin nsszdn in3euiiuansin
Idneas nseeans (ergonomics) 53 way Ausiunsed
3) §un318M19T300 (biological hazards) finan aunsd waz 1asa 1Wusu
NANTEVIUIINSUATIBUUUAN 9 Sreiuiifidequain (health hazards) wudldifu nansevunuudeunduy
(acute effect) uay HansEULUUIEES (chronic effect)
dususummeniaail asiaiidnganeld 3 ma dell
1) M3gany vise sruumela
2) MSFURAR USRI IYTaR3901
3) Msnauiu
amaiiynadinerailiinsunselddldsudhgemeluriimaannme Tnsausuusstuiveiouay

US1nauvedansilasu seeznanveansilasuans uazgluuunissuasgsnnie

o/

(% = a dy t4 a wva IS dy
aumw‘wmaanuiuwmﬂg]‘ummi UAU

AloAnuUasnAgiumsMNUAUASIAD FHSUGENRAMIFeIa:inIe 1


http://esprel.labsafety.nrct.go.th/
http://esprel.labsafety.nrct.go.th/

- duns1891n13ganslavedan sl
nsanaulevesansiaillagnseyinliiinnisseameifesieseuumadumela laud ayn e wazden Ay

2w X Y a = Y S | v o a A A
L‘Uu@umi’]ﬂmu@%ﬂUmu@ UﬁmqmmiﬂiUlenﬁji'Nﬂ’]EJ LA ITYTLIDNTUNE ﬂ'ﬂﬁwaﬂLaENﬂqiﬁjﬂ@ﬂl@maﬂaqﬂ,ﬂﬂiﬂﬂmiq

- JUASIHINNNSAUNAANSLAL]

asndivaneUsenn WU nsnkasiud nnseuiantild Jsarsndnieantsdudaasvaiilaenss mn
arsnfinniaezuuiulfizujiinsnseiilafiniu Wvhanuaseinviufisieanuszdasyds dedesiulalniu
sunesiaddu Wnedesmuldeunsaltosiudruynnaniviangay Tunsdifansednniudiuauin liasdanisiie

fies WkdudminluriesljUansundnnig

- JUASIYINNNISNAUNUASHAL

'
LYY

a v a & = & N oA A N Y A v = %
asiniiidinenaiaduainensivuilouansiadl dendudaansiniiuamvduemisidiiin wsensld
Ungaansiaialetiun nsdesiupe

0 LildngeaasiedilunisUeans

v
£

e svisansesuiulugiduinuatsinivioguiuds

e

ldgunsalaniesujiinislunauviseyaems

]

e

o v = v3 v a wa
']aJﬁU‘lJiS‘W']uuqLLGUQQWﬂWLﬂLLﬁﬂﬂiu%aﬁﬂgUmﬂqﬁ

Y

W mIkatesesRL iU uiesU §URNTS

v A N R | a A a v a o & =
aqqyav‘]ﬂﬂiqLllaLUauaqiLﬂﬂﬂiaﬂﬂ']i‘ViUU"\]Uﬁ\WJaQV]L‘Uauaqilﬁll

O oo0oooQd
4

ailelviazenneusanannviesUfUiAnsuas neusulseniueIms

[

dunsrgannenninuyasluiesufjianis Sl

- JUASIFAINNNSAUNAYBIS DU

sala

nsduraiugunsalndonmgiias gnatnsigvesadnianiueugs envvinliivllvdinses

UaAITUUR :
Idgaiiafuanuioursegunsaldmsungunioduvesiou

- funsreINNIsaUTAveIvaiudeln

Youmadiudeean (cryogenic liquids)' Ao uiawasluniwuzussy meldanuiudaiulineumgiisn

3

11 (F1n31 -150 °C) wiu uRdlulasiouman ufadidenmen nsdudaveavandudenoainliide defusaay
wiesh o adutinarldifndiud wiwdadedodenifudhsuaraadenniedodutugmimsluud
Famfsunnunsndensduiavesdou siseansuanduimdes

fomssridnusznsie Wevennanbudsnnduiatulavyaulaveduiigungfiandinn mndiuves
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YoNNUWAENSITUDDNUNLLBIIINNNTVLYMIAILTALNUTDBNTLAULUBINFYIN ISEAULAARRNTLAUANAY AN

!Canadian Centre for Occupational Health and Safety

(https://www.ccohs.ca/oshanswers/chemicals/cryogenic/cryogen.html)
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nduaniidninosauinlwlvisuussld (flash back)

- nsalldguasallni nllvsfenafnangunsallaindldlnifuids nieifalufidases auinausounse
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4. msUszdiuanudes
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UftRu fendszasdvdnde Wieliihhnsmnasmanuusaseaindsdunsefeafintudenuesas] Bu uasd
nsnanuudledgmiewssnusduiiefusunsietu q ndnlunszussdiupnuidssesnisnnass fisedl
4.1  mesasindianuszinseiadufie
nsnaaesiiidlimusyinsy Tadufiee Iauinsmaassiitdnvassolud
1) msveaesiifianalng MWeansuSuamnn
2)  maneaesiildarsildetmieeinia laudasdeluid
- Tavizuoamla 1wy Li, Na, K
avedunsaziden Wy Pd, Ni, AL Zn
- LiAlH,, NaH waslavelalasau 9
- RLi RMeX LDA wazansusznauaaiunluaiiadndu o
- waBauglan wu PCl, POCL;, SOCL, acetyl chloride
3)  nneaesiiieadesivaseendladetsusaizeanssudald Wunassoluil
- azides
- Woseenlendunid
- peBLIALaLIUDSARBLIA
- lelaswudesoanlasiiaududu >35%
- nNIAlURSNLTNTY
- diazomethane
8) nrsnaassitldarsiidufiwdouse Wy arsenic compounds, mercury compounds, lead
compounds, cadmium compounds, cyanides
5  nisnaassiildansnenzidwieasiivialiiia irreversible effect 81 9 1Wu nickel compounds,
formaldehyde, benzidine Wag naphthylamine, acrylamide, acrylonitrile, epichlorohydrin tay
epoxides, benzene, HMPTA, 1,2-dibromoethane, dimethyl sulfate, alkyl halides, alkyl sulfate,
alkyl sulfonates, N-nitroso compounds, hydrazine uagaunus

6)  Meaesivhangldmnuiugmseinitung
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9)  msnnaesiitiansiiiulaile Wy nsn-wa (dudureuiunannn) anseendlad-ansimd
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8. qﬂnmﬁ]mﬁ'ué’umwdauqﬂﬂa (Personal Protective Equipment, PPE)
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8.1 wiumusny (safety glasses/safety goggles/face shield)
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159U sNeazdn

fuAusou msldgaiiedniutesiununliainuieuss auunsgiu
EN Standards (European standard) 3%a EN4O7*

A4 el afunSauivingelefiutuansiad

*http://www.thai-safetywiki.com

[y [ v & o [ [ [
AUAITULYU ﬂ'ﬂﬁi‘ljﬁ}ﬂﬂﬁ]aqﬁiU{j@\?ﬂuﬂﬁqﬂLEJU AIHUIRTZITUY EN
Standards (European standard) $9a EN511*

*http://www.thai-safetywiki.com
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g19U7%a (butyl rubber)
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FaesTan (silver shield)
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1) derundauszinmuaaiini (dry chemical powder)
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LASBIAULNAIUTENNUT (water)
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sumaalsznnwiaansuaulaeantes (carbon dioxide)
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2)  gunsalSudyanudnlulia

gunsalnT19duATy (smoke detector)
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10. HAYANYALAAIDUATIVVDIAILAL
dydnvaiuansdunmevesaaeilugiodlldsurly 4 ssuu fed
10.1 92UV Globally Harmonized System of Classification and Labeling of Chemicals (GHS)
53U GHS iuszuumsduuntsziamanudusunsis msdeanstoyamnudusunsie domsszies
nsansiaiiiunisiineain wazlonansdoyaniudasnss (Safety Data Sheet, SDS) lelusiazUsvmaanisa
domnsuaziirladoyanudusunneminanaaiailuiianafentu szuu GHS asounquaniaiifisuazans
wenynuiln uilinseuaquils or3nwilsn 1n3esdions Tagideuuens uazansidinnnduoivis
52UV GHS wuangueaududunsedu 3 du fe
0 poufudunsiemisnenin (17 Uszian) wu mssele anshilil veamariigndnlunyuzfuuia
(aerosols) fienadalyl 1usu
[ anududunsigseaunin (10 Ysznn) wu anulufiw@aundu anuseaisifoddolimtavse
e Asnauzise s
0 arundusussesedswindon 2 Ussam) 1éud mrmdusunserodauandeumisin uazarundu
Sunsesoduussenme

s a = o

wenN Yendndmel Jedndn Jearsindndudiudsenoudifgy/Mdudunselunindumiise wansuy

(%

AANVBIHANTUIUTY T2UU GHS Mvualidesiansteyawmaiiiuuaainsiey

o

1) Adeuayna (signal word) musyauanulusunsieans laun “Danger” (Buns1e) %38 “Warning”

[

YN

—~
~

2) dyanuaiuanananududunsievesansiall (hazard pictogram) Jamuszuy GHS imunld 9 5 (5U

a

7 14) muUsznnanudusunsiey
3) YaAULAAIANUTUSURSIE (hazard statement) \edeansleyanIULEes
4) dorrsujiifiodasiudunsie usnwr Adanin wasdnnisidledivnanidu (precautionary

statement)

JUNTIBAU - @5kl - @15eendlad

NN - @shuizenlarenuies - @swesoenlysduvsy
- asanantnlaies
- @sinausauldies

- @snludalalu

o a

- Ingszide - wianelinueiu
- @sivhuisenlarenuies

- asweseanlundunsd

JUNTIBATU - Wudumnsenedin - fAnsau

GUEE

A
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- SEANELADY - nauzisa

- AR SWAnAR - \iansuivSevieurinvIe
- Duiwsundu meladunilieanny
- sEAEABImAAuMYla - uiiwseszuvduiiug

[ a 1 (v

- WUNYNDTEUURIYIY
Wviane

- feolviAinnisnangiug

- AUMNIIYIINNITEIAN

o 1Y & o | A ada H Y &
BURATIYNTU - L‘Uuaumi’]ﬁm@aﬁﬂsﬁﬁlmﬁluuq - Lﬂu@u@]inJWQSUUIEJIGUU

danday gg

JUN 14 dydnualuansszinnvesasiniinay IngdunsenusEuy GHS

]

10.2 93UV European Economic Community (EEC)

(% v v A

muderiinuaves EEC 71 67/548/EEC vasavanglsy dydnvaluanidunsievzeglunseudivieudniad

v 9
a o %

du uarfiddydnualdudn Aigui 15 wioglshn dydnualdnvasionvssnuiiudesadlutagiu Weswn

[ YY) 4

annnglsulausznimenidnnisldeudet w.e. 2558 laglvlddyanualnuszuu GHS unu

o

AaNa E ansszidnle (explosive) dyanualguuaninisszide
AAE F/F+ anshili/lalvlgesnn (flammable/highly flammable) dydnwalzuiailu
AanE O a15eendlad (oxidizing agent) dydnwalguiUanluuwienay
AR1E T/T+ ansidufiu/dufiwann (toxic/highly toxic) dydnwalsunslnanla’
AATE Xn ansiludunsne (harmful) Fryanwalzuninum
ARG Xi a15sEAgLfed (iritant) dyanwalzuninum
Aaa C ansfinnseu (corrosive) dydnwaliluguvesmainnainvaennaaesgniiewazlany
AaNa N asidudunsededanden dydnvalifususulsiuazuaine
Uszum Heyaneal Uszenu
szidalel Talwann
(explosive) (flammable)
TeandLay e
(oxidizing) (toxic)
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wol Uszam

:’E

Uszam A6y

UMY SYAYLADY

(harmful) (irritant)

: :I
I v 1
LWUDUATIEND
AnNsaU dawInaay
(corrosive) (dangerous for the

environment)

@ @

JUN 15 dydnualiansUszinnvesansiniluay Ingdunsienuseuy EEC

10.3 $3UU United Nations (UN)

a v

53uU UN Wudydnuwalnlddmsunisvudadumdunse wieasinddunse lneulaingdunsiseanidu 9
Uszinn dydnvaluansdunsiveglunseudiviendnianinaiiuguas waslidvaviduisvennguaiuiu
Y N o = A Y o a | - - o Y Y] o
Junsy wazlifmawnivSeaemdnmundmedon 1w 5.1 5.2 Wenusdungudesnuszauaundusuniiy A

SU7l 16

Uszndl 1 @1sszidale (explosives)

A 1.4 1.5 6
EXPLOSIVE EXPLOSIVE EXPLOSIVE
i i 1 i
Usznndl 2 ufid (gases)
OOk RS
2

Uszanii 4 voudalalyl (flammable solids) Uszan?l 5 aseandladuavaisiles

i
=

Uszani 3 vaawaa bl

(flammable liquids)

)

3

ponlandunst (oxidizing agents and

organic peroxides)

&

S

SPONTANEDUSLY OXIDISING 4
COMBUSTIBL| AGENT
N
4 5.1

Uszennil 6 a@siwiazaIsiae (toxic/poisonous and infectious substances)
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518 (miscellaneous dangerous goods)

Uszni 8 asnmnsau (corrosives)

N

CORROSIVE

-

JUN 16 dydnualuansUssinnuasasiniivas IndunsenuuInsgy UN
X

CORROSIVE

Hazard Identification Number 80 = a1siangaunsaalsnansaudntios

' UN Number 1789 = nsainaevisensalalasaassn

LOGISTICS EQUIPMENT]

fian: Tnesgeeulat 9 wie. 2555 (https://wwaw.thairath.co.th/content/251894)

dydnualdeguagUsnguusavudIansounsie GmmLawmewmwmmwmw (hazard identification
number) LiJumLammﬂsmgagmwummLquﬂwaauUizﬂaumamLam 2 - 3 %én 1w 80 NuIwDY a1sinnsou
viseansinnsauLantias (corrosive or slishtly corrosive substance) wagnugtay UN (UN Number) Wuiaa 4
winflogaisanwwousuiheddudwansuiavesans thedudnvalifionisvuddussuu UN @ Witedoanslunis

Y

wudsansiall nfwnFlvagnuiivanunsoudsdydnuainio UN number (@ 4 nén) TUEsETntnilwdoywieli

ns1UEsUUAeagls

F'I onnWUasanglumsmMnuAuasind H'IHSUU§OT-’:II2T15"-I-EJII8 -und3e 33


https://www.thairath.co.th/content/251894

10.4 s$$UU National Fire Protection Association (NFPA)

Theuansszaumnududunsevesansindvouduioniive (NFPA® hazard rating signs) 7lka@nesag code

[

704° fiagun 17 Wuszuuiildlulssmeansgowsni TinguszasdmioliUsediuanudedunisyieu uaznisneu

Toan1un1salaniu (emergency response) dmsuntinauaumasldiausedinsg seninamagmas o
auszuu NFPA dldlddyanwalainaiildnaly uneranululenans Safety Data Sheet (SDS) 3nldd1niudn

MYULUITY Unaiivansadl viieusnaifiaunuljiRnudaiedesivaisaiiiy 9 iiousnseAuaiuguuse

vosansadnfinasoguain anulilv anuliluu)iten wazdeyaivendnvaueiiavvesaisndl ieiguiifnu

awlafinmnusednsyiwazuiRauduansaiitu « laeg1gnis

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
W-- Use no Water

19 19

SUTl 17 dydnwaluansuszamvesasiniiuas Ingdunsomadeimuaues NFPA
#15u (H) vonwasiogunw (health) lag
HA waguusann wilduidisstanadus onaflonsawiavierilmdedin wu lelasaulsenlus (HON)
Woadu (phosgene)
H3 aguiss wnldsufissamnandy shlfAnenmsgunsavdennmaningsld wu wiaraedu ()
nsadaia3n (sulfuric acid)
H2 waUunans suidudae o viedeidedlivsedr erafuamglilianuauisadansvsodu
FUATIBLUUNITIA 19U Luudu (benzene) loladiu (iodine)
H1 waudntes Tdsuudienariliinszaeidos uazeravilhAnunaidudntesvindu wu ozdlau
(acetone) Inuna@unaslsa (potassium chloride)

HO lifinasioguain 1w Undudidas (peanut oil) nszany

8NFPA fa National Fire Protection Association manﬂszmmaﬁgmﬁm

Code/Standard NFPA 704 w318 8 9 Standard system for the identification of the hazards of materials for emergency

response (Au1: https://www.nfpa.org/)
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https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%AE%E0%B9%82%E0%B8%94%E0%B8%A3%E0%B9%80%E0%B8%88%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A2%E0%B8%B2%E0%B9%84%E0%B8%99%E0%B8%94%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B8%99
https://www.nfpa.org/

duns (F) vonaulalyl (flammability) oy

Fa alwanndiga faaulyl (flash point) TngUszanaudindy 23 °C wu ufialolasiau (Hy) Insnu

(propane)

v
o W a

F3 Ll figeullaeyszanaegil 23 - 38 °C 1wy ozdlau (acetone) tsfuluudu (gasoline)

(%

F2 llviuunana Seeulnlaeussanaeei 38 - 93 °C 1wy tifufiea (diesel fuel) fuzdu (sulfur)

v

F1 lalnides fynulnlaedszanaigndi 93 °C wu wenluile (ammonia) 11

0 |

U3 (mineral oil)
FO lifalwl wu msuaummszaaslsn (carbon tetrachloride)
dwides (R) venauliAsia/Auausalunsvinu)isen (instability/reactivity) lne
R4 awlainssiaasnnn Tugamgiuasenuduunffaunsoaanedvisesyidngunsslies wu lulasndie
3u (nitroglycerine) lulasiaulnslelalaa (nitrogen trilodide)
R3 mnalainadage azaanedntessindloldfuanuiounazanudugs vievinufiensuiuduinnis
seilnguusels wu wenlanfleuluwsy (@ammonium nitrate) ey (caesium)
R2 analiinsdaununana flemasanediogiasunss wilddsfuszidadel dfuanufounazanudiugs
ﬁaﬁmﬁﬁ%mﬁuﬁwLﬁ@miimﬁ@i@y 1w Woanasaw11 (white phosphorus) Taga (sodium)
R Unfiadios usenavhuisenfuanssuingumnfiauiennudugs wievinufisensuiifnanufeuty
19 iy Insiu (propene)
RO enstafies luivinUATenfuansdu wu Bideu (helium) whglulnsiau (N,)
du1 (W) deyanualiiey AU
OXY 1Juanseandlad (oxidizer)
ACID Wuansiifigvdidunsn (acid)
ALK Huansiidgnsidua (alkal
COR uansiinnsau (corrosive)
w Huasiufisensu

11. doyanuvasadeiieafuasiail (Safety Data Sheet, SDS)

A A

foyaniuuasnfeiierfuansiail (Safety Data Sheet, SDS) u3ofllasgniFunin Material Safety Data
Sheet (MSDS) LHutenansanguaniiuansieyavesansiaiivieinilineifoafudnvazanudusunse arndu
fiw T34 msfiusne mswuds nMsfdauarmsinnisey q dWeldmssiiumaietuasedity 4 Julveg
gndosuazUasade Tulagiumuusenmavesasdnisanussnnitos seuunssuunuazsinaainansiadii
Juszuuiieaiurilan (The Globally Harmonized System of Classification and Labeling of Chemicals, GHS)
fvunalild sDs WussAUsznouvilslunisdeastoyaasinfiueniniionndeyavuaainirsisasiadiuaziiloly
Ananuaenedauaziluszuuifieniu Jaimunliiendi Safety Data Sheet (SDS) wiauruldinunguuuuuay
foyalu SDS 15 16 vhade dseluil

1. deyaieafuarsiai/iniAnsinazussngnanuazviadanine (identification of the

substance/mixture and of the company/undertake) me%m@%%’limﬁ NIDYONI1INITAVDIATLAL
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noUszasavsedednialunisldansiall ¥e Neguavmunsiaulnsdmvivasusunininvsediming vuneiaulnsdng

dmsudnsalunsdignidu

S I G MA'AL D RIC 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
1.1 Product identifiers

Product name + <I>n</>-Butyllithium solution

Product Number - 302120

Brand - Aldrich

REACH No. . Avregistration 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 . +656779-1200
Fax . +656779-1822

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

sUfl 18 shegnadeyaviaded 1 Tu SDS ¥ee n-butyl lithium solution

(‘17‘l|m: https://www.sigmaaldrich.com/singapore.html)

2. %’ayjmzqmwﬁ]ué’umw (hazards identification) uaniteyalszinnaududunsiess

asLALinNUTEUU GHS fegradiy asazane n-butyl lithium Wuaishila (lammable liquids) wazandalnlaies

q
'
A v v W o o (%

Weduiaiuenia (pyrophoric liquids) 1uau Inedidavmiiussauanudusunsie wu Category 1, 2, ... (89

£ £ ¢ o @

favtiosnnudusunsedann) wazuansdoyagudadnuainududunsie (pictogram) Mdyanal (signal
word) Yaa11uuananudusunsie (hazard statement) 1y H225 uwagdonarsufUuAtiedoatudunsne
(precautionary statement) 19U P210 vosansiafidaazdeaniloududoyafiuantoguuaainvinasiafinuszuy
GHS uanantl envuansdoyannlusunsedy 4 vessedilildnegluvssinnanududunseniuszuy

GHS wiu anududunsizainnissziinvasusdu (dust explosion hazard) usiu
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SECTION 2: Hazards identification

2.1 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.

2.2 Label elements
Labelling according Regulation (EC) No 1272/2008
PiCtogram @@@

Signal word Danger

Hazard statement(s)

H225 Highly flammable liquid and vapour.

H250 Catches fire spontaneously if exposed to air.

H261 In contact with water releases flammable gases.

H304 May be fatal if swallowed and enters airways.

H314 Causes severe skin burns and eye damage.

H336 May cause drowsiness or dizziness.

H361f Suspected of damaging fertility.

H373 May cause damage to organs through prolonged or repeated exposure.
H411 Toxic to aquatic life with long lasting effects.

Precautionary statement(s)
P210

P231 + P232
P280

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

Handle under inert gas. Protect from moisture.

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.

P305 + P351 + P338

P370 + P378 In case of fire: Use dry powder or dry sand to extinguish.
P422 Store contents under inert gas.

Supplemental Hazard information (EU)

EUHO014 Reacts violently with water.

2.3  Other hazards
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.

SUTI 19 ﬁaaﬂﬂﬁa;daﬁﬁaﬁ 2 Tu SDS @83 n-butyl lithium solution

Y

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

1

3. dauusznauuazdayaneafiudiunay (composition/information on ingredients) s¥utaya

Y

gy a A& | a o ¢ v A N W o o =
SﬂaﬂaqiLﬂNaumiqﬁlwﬂsﬁU(ﬂﬂLUua'ﬂu‘UﬁgﬂaUIumﬁmﬂm% $992UsENOUMIBYRATSLAN FUAUTLARNIETLAN (LU

CAS-No. (Chemical Abstract Service), EC no., Index no.'® wusu) Usstnnanudusunsie (classification) wag

ANULTNUTRsEN ATl flegau @1sazany n-butyl lithium Sdvhazanslulelraeniou deiudsideuans n-

Y

butyl lithium wazlalaateniau éfﬂé'hashﬂugﬂﬁ 20

1°EC no. wag Index no. e TaUsEIFENsIATiaNUTEULTRIAAINELTY
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SECTION 3: Composition/information on ingredients
3.2 Mixtures

Synonyms : Lithium-1-butanide
n-BuLi
Formula : 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 Agquatic 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.

Ul 20 dhegnadeyaviated 3 Tu SDS wes n-butyl lithium solution

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

4. 1AINSUFUNEIUA (first aid measures) LaAstayALININTUTINGIUIAANAN BULLALYRINNY
nslasuansidigsnenie loud nsdldudaansiaiilaenisgaay dulan1eiimds A vsenduansiall wazdeya
pnsvideransznuiliiatundsnnldfuduiamaaiiviluszssdoundusaniFess fideyaiertuenmsnie
wanszvuannslasududaluung SDS agdreflwFeuaniegindedl 2 deyaszynrundudune way/vide Fhded

11 Jeyamuiiyine)

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. Consult 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

sU#l 21 hegstioyaided 4 Tu SDS ¥es n-butyl lithium solution

(17'i3J’1: https://www.sigmaaldrich.com/singapore.html)

5. WININISHAYLWAY (fire fighting measures) wanstayaviinvesianduinfsiminzay sunsien

Wndunmsbndvesansedl gunsalildlunistesiudouasAugiingu o lunisdundsdmsuinuagngs

AloAnuUasnAgiumsMNUAUASIAD FHSUGENRAMIFeIa:inIe 38




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

Ul 22 dhegnadeyaviatied 5 Tu SDS ¥ee n-butyl lithium solution

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

6. wmIMIIanIsilliaiinimnidluavesansiall (accidental release measures) svyAuztlunTg
danisarsiadiinnialva lawn wuamienistdesiudunsgainaisad nsldgunsailesiudediuyana n1s

sdunsiieldlifanansenusedunden wazuwmisUfiRlunisinuiazyhanuazoinuaainnisunsalue

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.

sU#l 23 dhegstioyahded 6 Tu SDS ¥es n-butyl lithium solution

(‘17‘1|m: https://www.sigmaaldrich.com/singapore.html)

7. daufjuilunislduaznisiiuine (handling and storage) Tiduuziilunisldnunaznisdmiu

aseiiognalannsdy Wy aneimunzaulunisidaukasdnfiu Jomsseidlunisiiusne Wusu

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 are
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

sU#l 24 fhegstioyaded 7 u SDS ¥es n-butyl lithium solution

(ﬁmm https://www.sigmaaldrich.com/singapore.html)
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8. M1sAUANNsTuduaLazn1sUasuieduYAAa (exposure controls/personal protection)

¥

wansdayanefiuinInsmuaunssuduiaansiaidigsanie loun

Y

o w a wa [ YY) a

- ﬂﬁ'ﬁzqﬁﬁﬂmﬂmﬁsauiﬁﬂﬂgumwsuamamimmlﬁlu'ﬁwdwﬁwm (occupational exposure
limit values)

- 1NMSMIAIVANMNTIAINTSY WU SYUUSEUI89IMA anzwindenivnzalunisufoRany
Dusiu

- wasmstesiudyana wu nsldgunsaidesiuniemi Ramia 19ne szuumadumels Wusiu

Aamegalugun 25

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.I. 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 exposure limit): measured or calculated in relation fo 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.
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» 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.

U7 25 fogsteyarinded 8 Tu SDS 483 n-hexane ({an: http://www.dhc-solvent.de/)
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SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

9.1 Information on basic physical and chemical properties
Appearance
Physical state liquid
Colour colourless
QOdour 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 9/gpzat 15 °C
Solubility(ies)
Water solubility 9.8 M9 at25 °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 MM/ 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 mN/m (Wilhelmy Plate)

SUT 26 foesdoyaited 9 Tu SDS 983 n-hexane (F31: http://www.dhc-solvent.de/)
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SECTION 10: Stability and reactivity

10.1

10.2

10.3

10.4

10.5

10.6

Reactivity
No data available

Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions
Reacts violently with water.

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

Incompatible materials

acids, Water, Alcchols, Oxidizing agents, Chlorine, Fluorine, Perchlorates.

Hazardous decomposition products

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

Ul 27 fhegadeyaiidedi 10 Tu SDS wea n-butyl lithium solution

Y Y

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

11. dayasruiyIng (toxicological information) s¥yteyaniuiiying1vesarsialnlaainnis

AUATILAYNNTNARBINIINGFERS W SeauaNTuRwdsundu (WY A1 LDs,'Y) nssemeifenerviialay

M29M1 N15NoNEL5Y (carcinogenicity) N15ABATTAAEW Y

§ (mutagenicity) n1silufiwsioszuudunug

(reproductive toxicity) nMsidufivmesTeazitmungegnaizas (specific target organ toxicity, STOT) 8uUns1Y

91nn15d18n (aspiration hazard) Wudu uaznansznuseaunmunseaInIsienafiadudleldsududaans d

fegelugun 28

11Dy, (50% lethal dose) wunefia Usunauwesansiadilviiudaivaassiusiiiesnsauiewavinlvinguuesdninaassdosaz 50

mgas (7isn: wisanngfen wileuls, mulufivuuudoundu suszuu GHS, ddnnaluladmnudasasiy, nsulsanugnainssy,

2557.)
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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)

E‘U‘ﬁ' 28 é’aasmﬁﬁagaﬁﬁaﬁ 11 Tu SDS w84 acetone (‘ﬁm: https://www.sigmaaldrich.com/singapore.html)
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SECTION 12: Ecological information
12.1  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

gﬂﬁ 29 ﬁaaéw%’ayjaﬁﬁaﬁ 12 Tu SDS v89 acetone (fi: https://www.sigmaaldrich.com/singapore.html)

(% (%
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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.

5U# 30 (1) fhegsdoyahded 13 Tu SDS wee n-butyl lithium solution

(‘171'34”1: https://www.sigmaaldrich.com/singapore.html)

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 liguors

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.

5UT 30 (3) feehedeyavindiofn 13 Tu SDS ves n-hexane ({an: http://www.dhc-solvent.de/)
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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 permitied for tfransport
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

SUT 31 dhegnadeyaviated 14 Tu SDS ves n-butyl lithium solution

(‘1'71|m: https://www.sigmaaldrich.com/singapore.html)
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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

@ ]

5U#l 32 dhetnadeyaviadedl 15 Tu SDS wes n-butyl lithium solution

(‘1‘71|m: https://www.sigmaaldrich.com/singapore.html)
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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

1.4 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.

1.4 Poison centre:
change in the listing (table)

Abbreviations and acronyms

Abbr. Descriptions of used abbreviations

2017/164/EU Comission Directive establishing 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 européen relatif au transport international des marchandises dangereuses par voies de navigation
intérieures (European Agreement concerning the International Carriage of Dangerous Goods by Inland Waterways)

AloAnuUasnAgiumsMNUAUASIAD FHSUGENRAMIFeIa:inIe 45




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 Cade (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.

gﬂ‘ﬁ 33 ﬁ?ﬁ]&hﬂ%pﬁﬁﬁ’ﬁaﬁ 16 Tu SDS w84 n-hexane (i http://www.dhc-solvent.de/)
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1) YeyaanuIengInviigansiadl 1w https://www.sigmaaldrich.com/singapore.html,

http://www.merck.co.th

2)  Web site #1199 WU http://www.chemtrack.org
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FWnsdaivansiadiniu EPA’s Chemical Compatibility Chart fduneunsil
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1) wenUssiamanududunsigvesansiniiindnedlu reactivity group ln wWu ddesnisiiunsalalas-
ARDSN NSALURSN NSABLTAN FIVNaza1edunsd W asdlau aunsawenusennanududunsiols
RIZRERN
REIGE # Reactivity group name
ninlalnsnasin 1 Acids, mineral, non-oxidizing
nsAbuMsA 2 Acids, mineral, oxidizing
NIADLTFN 3 Acids, organic
¥Rlau 29 Hydrocarbons, aliphatic, saturated
2) 971 EPA’s Chemical Compatibility Chart @13150a1n1&Ua1A reactivity group 989a15tATILARZYSHIN
lanasy
Y
CODE CONSEQUENCE
# REACTIVITY GROUP NAME [H Heat Generation |
— _ _F Fire
™ Acids, Mineral, Non-oxidizing | 1 1 i
- | G Innocuous and non-flammable gas generation
T 2 Acids, Mineral, Oxidizing i GT  Toxic Gas formation
! ! 2 ) ) .
—_— 3 Acids, Organic ¥ HE? )E --5 ] GF Flammable Gas formation
H T t E Explosion
1, Hydrocarbons, Aliphatic, H ( H )i H P Violent Polymerization
29 Saturated F
S Solubilization of toxic substance
U May be hazardous, but Unknown
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U1 34 EPA’s Chemical Compatibility Chart
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1)

Taufuilunsiiuinwansail I6ad

o
< o ] =

Adoy & v P 9 A 4 ao v
a1smiindaiudesussgluniyusimunzauiulszinnvesaisial daanssyendaau wiey
dyanvalpnuludunsieanuiendnin wasdesnusznauroaaINATUIIUAINTEUY GHS A9

Aegnglugui 35 uag 36 laun

[ ¢

A a o L4 A aa g 1 o (Y] P Y a
a) Youanduanazteairsiaimiudiudsenovdrdg/Mmiudunsivlundndug (product
name/identifier)

b) %aﬁwam (supplier/manufacturer identification)

[ L4

c) dyanwalnansruludunsievesarsiall (hazard pictogram) lussuu GHS (g3easidenlu

v v 3

PUD 9 FUANWAILANIDUNSILVBIANTLAL)

o

d) Fdayayraud (signal word) FadlaglasszAune dunseg (danger) wazseds (waming)

1]

e) 19ANULARIANUTUSUATIE (hazard statement) 1 azoasasyllu virlvRndslugl wazyin
FUATILADAIAT §1NANTBULANE BINBMAANITWNTININTL

f) TersufjiRiiedesiudunsne wagnsiansilledivnaniadu (precautionary statement) L9u

=

- fuliiennadlil waswanviseiigumaiiasndt 50 °C

9

- FUFUYWS

Y

- Tdgunsaidesiudunsie W gaile 1He winn wagwiuieanuasnsie

-~ iulvfindn Tdgefietosiu

9) wazdundu 9 (supplemental information) (8

Wudu

v '
o 7 v a (Y]

Y v

q

a

CODE
Product Name

Company Name

Street Address b
City. State
Postal Code. Country.
Emergency Phone Number.

Keep container tightly closed. Store in a cool,
well-ventilated place thatis locked.

Keep away from heat/sparks/open flame. No smoking.
Only use non-sparking tools.

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.

Do not eat, drink or smoke when using this product.
Wash hands thoroughly after handling.

Dispose of in accordance with local, regional, national,
international regulations as specified.

In Case of Fire: use dry chemical (BC) or Carbon Dioxide (COz)
fire extinguisher to extinguish.

First Aid

If exposed call Poison Center.

If on skin {or hair): Take off immediately any contaminated
clothing. Rinse skin with water.

Product
Identifier

Supplier
Identification

SAMPLE LABEL c

Hazard Pictograms

@@

Signal Word
’ Danger

d

e

Hazard

Highly flammable liquid and vapor.
Statements

May cause liver and kidney damage.

f

Precautionary
Statements

8

Supplemental Information

Directions for Use

Lot Number:
Fill Date:

Fill weight:
i Gross weight:

Expiration Date:

a

JUN 35 JUMMBE19UARIDIAUTENOUYBIRAINANUSEUY GHS

(A" http://www.systemid.com/learn/ghs-hcs-standards-changing-chemical-drum-labels/)
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http://www.systemid.com/learn/ghs-hcs-standards-changing-chemical-drum-labels/

b | Supplier Information l Package Size

SHSDYMAX Net: 3 ML o
Ultra Light-Weld"Adhesives & Coatings Lot Number
a 9 9“’ 11-REV-A " Lot: JL758-MN851
FOR INDUSTRIAL USE ONLY e PRI |
H315 - Causes skinirntation, H317 - May cause an allergic skin reaction, —
e | Hazard Statements .iﬂ' H318 - Causes serious eye damage, H335 - May cause respiratory
irnitation, H340 - May cause genetic defects, H350 - May cause Precautionary Statements f

cancer.,P305 + P351 + P338 - IF INEYES: Rinse cautiously with water (e
for several minutes. Remove contact lenses, if present and easy to do
Continue rinsing, P280 - Wear eye protection/ face protection, P308 +

d Signal Word 52;13.9:5 exposed or concerned: Get medical advice/ attention., Protect C

\ DANGER Additional Information

b | Supplier Information | North America: Chemtrec @ 1-800-424-9300 (24hrs) 4= | EmergencyTelephone

318 Industrial Lane, Torrington, CT 06790 / Phone: 860-482-1010 Number

SUT 36 99AUSENBUVRIRAINANUTEUY GHS

Y

(fisn: https://dymax.com/resources/ghs-globally-harmonized-system/)

ﬁﬂ’]iﬁ]iﬁﬁ]ﬁ@Uﬂ’WU%Uiif\} 281N Y ENLAUD

fonansteyaninulasnsie (Safety Data Sheet, SDS) vesansiadidunsenvlialuiiesujuRnis

wialdenedslunstlaniu wardnmienansiiviuadvegiaye

= =

Ty TeTeuasUsunaasniynaiiafeglunnuaseunses uaslimssuussteyaliviuadivegiaue

<

IngnniesdjuRinsasdesdufindeyaasniilulusunsy ChemTrack & WasteTrack Wusiules

https://www.shecu.chula.ac.th/home/content.asp?Cnt=134
LivansiedluiesyfjoRnisunnifuaiusnu

wenifivansiadianudnuaznisnienin anududunsie wazanudAulild sugiienisfiusnw

[ (% [

a 1 o =
AN3LAULLALINNBUNTIY W.A. 2550 Imaﬂiuiiqwuqmammsu LUINITLUNUTELANAITLALLAE 7g)

q

[

Sunsrenfu 13 Ysvaan mudduanudusunsie fil

1. Jmgsuila (explosive substances)

2. whade whawas wieufafiazarenieléininuiu (compressed, liquefied and dissolved
gases) LLazLLﬁ”amsflﬁﬂ’mﬁu“lum%uwﬁﬁmmmL%’ﬂ (nszUpsaiusd) (Pressurized small gas
containers; aerosol can/aerosol container)

3. gpunalalvl (flammable liquids)

4. woaudslalyl (flammable solids) a1sfifiaa1udssienisgnlnsfldies (spontaneously
combustible substances) waza1sliuiAalaluiiedudaia (substances that emits
flammable gases in contact with water)
aseendlad (oxidizing substances) wagiUasoanlendunst (organic peroxides)
a139% (toxic substances) LazEsHnTe (infectious substances)

v v v a

JanNuLUmS9a (radioactive substances)

9

ﬁqﬁﬁ}ﬂﬂ'ﬁl@u (corrosive substances)

1Y

nodunT1eUsznndy o sunissuundienisvuds lidwfinnsanlunszuiunsdaiu

v o N o U

10. vpawafali (combustible liquids)
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https://dymax.com/resources/ghs-globally-harmonized-system/
https://www.shecu.chula.ac.th/home/content.asp?Cnt=134

11. veaudsialyl (combustible solids)
12. vpamalifali (non-combustible liquids)

13, voamdakifnln (non-combustible solids)

- lunmsUfUR nsdifianstidunsionateUssnnTidanuauaisuanuludunsie wu nsaezsdaniuiisansll

warinnsau dunsatumsniluiiasesndladuazinnsau sedumudisuanudusunsiedsdu faaiunsnos -

FRnlunguanslilvl wasiiunsalusintunguanseendlad

- avsweniivansiluegnates 6 nquvan laud anshila arsdansew arseandlad anshweuiuazeinia a1siian

Anlilaies wazansidesnisnisiiusnuiivay (wu Tudidiu) eenaindu Tngeralinisuuigesmuaniuzuesans

(‘UBQLL%Q YDA W) 1)

7)

10)
11)

vvasiadluaanuiiuanig luzduiugaauildinetss wazssududnwalnnududunsie 919

) 7]

v
a

< Py & A o = & =~ fa A A = ~ vaa a =
Wuansiaiinaluuutuinenduas dveunu uazlianugeliiuloeuds vielugnUaiinda laifu
asiniiluganniu dldenedn vilAsUfURns vieusnamiusu

< aay ~ N v <
Wuansindndesniupuvisevesyymiluiieyl ugniinyuaden

answalinsennuludiiu wu lelasiudesoanled Wildgidunuasailaaany lalduudugiduiu
81113

a o . a 0 1Y) aa g

171%U 5043V (secondary container) Mivygaudmivarsiaiinilureunad
Jamgunsalimunzanlunisdniivansiaiivazsessumaanidu wu daiunds gunsaldesiudiu

U =

uana Tangaduansad Tulsinaiiuvnzauivedowazanududunsevesansialifiviu

Fonuzilunsiaiy

d1s5lalw

vashilwlsinaannunasanudeu wasndaln wWadlw Usenielyl was wauwnn

& o o o & ° aa i Aoy
LﬂumawqagaqﬂﬂﬂﬂﬁLﬂaﬂmqluwmﬂqiaqﬂL‘V]@']ﬂ']?w]ﬂ lﬂﬂ'ﬂﬁbI,ﬁQULLﬁﬂLLﬂﬂIﬂﬁlmiﬂ

- ivanshilwwenanansngudu

wuanshilwluesufiRinislunvugifianuglaiiv 20 das

Wuanshlnnfvsnasiuiuiu 10 wnaasu (38 dn9) Tuddmsuivanshinlaawns

- arshlwideufuluidumsiivlugiunuasadedmsuansialv

#A15nAN3oU

'
o

- fiuansinnseurinsauasiuausnosnainiu Tngl3lussaus
- \unselugiiunsalaelans uasinwugsesduiivumsianseu
~Lidsunsafdnsuldlaliseiu wu liifunsnesdnlitunsalussn msznsaezdinduans
1l nsalunsnluanseentlad
a1seandlad (oxidizers) wazansfineliinwasoanlad
- vansliihnsananudou was uazurasiiausenelv
- ivanslivienanshlnl ansdunss uagansdu q Alusilily

.

3 Aa wa a) s | a v oA Aa N
Lﬂuaqimuamumaaﬂéﬁ‘lﬂﬁgﬂ LYU ﬂiﬂiﬂﬁllﬂ iﬂUﬂq%ugLLﬂ?ﬁiaﬂqsﬁugmmaﬂJUmLQ@U

v v s = o o v a) s
- shalldynaesn viiegnesiuaildiivaiseandlad
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- fnmsnsnaeunsifniedoonledessariiane
ansitladaufisen
- ﬁ{]wLaauﬁ%’mLﬁ]uu'%nmmﬁﬂé’w%ﬁuﬁﬁLﬁumiﬁlwiaﬂﬁﬁ%m wiu e “anshideufizen - i
T
- lifuansivinfizendudilndundsiieglusiosjofns
- fimsasaaeuanmmaiuiungauvesasilreu fisenegsainae
asismaiunwawedesinnsanduiiies iwu
- iuansiamesildidelnuuasidernudou viein fisendilusunseludifuremuiiimun
lAgUTENENER
- n3alalasvigosdn: mwuglilliuiviolans
- yleavlaSavn: iivluih
_Tedeunazlavedanlady 9: Wiuluhsi
- nanfin3n: iiuluth
- Bmes: vIndu
- Weseanln eosunluiiadn (organometallics): vivlugifu

wAd

'
a wva a

- Wsnaseazidenivnde 12.4 deuufneiunisiduiadauazuiamad

P o v & A a a P 1y a o v a wa 1Y) A a & o
ﬂﬂwwagamiwmumil,ﬂmwmmlmm AilansUszilluauUaenievieslunng avuA LAY ASR 2
(BainAy 2558) wagA1asuleUsEnaun1snsan ESPRel Checklist

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

12.2 msipdaudlgasialiuaznisuueangansiall
AeundeudienIawusaeansiailidnyn SDS vesarsiadnedtes launsaldesiudiuynnaniy
AUzl waznssugUunsalinAuazeafanusavduldlaviufidieiinmeaniadu

Jauuzd1lUN1SAABUL8ETLAL

1) #9Rd0UNYUrUIIYaIsaiineunisudemnasueidenaninlvdisarsiadasluniyuglngdd
WIZE kaIIa1enITUIAe

2)  lumdsudrvaseiininiulilensauiu

3)  dhudurieansieliineviavseinfyeleilet1ane)
4 msadeudrgvinasinilatgluiesufifinis nldlletrmildunaeviaiariodndiasesnnuuin

N g v o A gy A
ﬁﬁalsﬁﬂr]sﬁugiaﬂﬁucwLﬁﬂJ’]%ﬁNUﬁﬁﬂsﬂrJﬁaqiLﬁﬂJ QQEU‘V] 37
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http://esprel.labsafety.nrct.go.th/files/ESPReL-Book2.pdf
http://esprel.labsafety.nrct.go.th/files/ESPReL-Book2.pdf)
http://esprel.labsafety.nrct.go.th/files/ESPReL-Book2.pdf)
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5  nswdeuevinasiaiiuaniosfjifinig dedddnivuzsesiuniudusiasunzay
- feawnuiad dvsuanswediliiansou wu diaraiedunid

- DANAERN ANSUAISALNANTIU LU NI

wa o

6)  MaedeudevInaIswidiuin THUjURA

%4

- fuNInasATuusaiulaense

[ (% P

- Tonruzsessunas Tantunssunnivuung al

q

[
[

- Msaduanswdndnn lnefiduaisgeetiniesnimidvesnugiwesuinasind
IR Rl At A IR ITAR I aTs!
1

YarAsaund liwtunauAaouene

mniadeudiengluiasufuinag Ivldisnyunuasluwuins

W N

)
)
) mniedeuthussnuantissufjlifnig deddsadudufaniameinlagiany
)

4 windndusedddnilaeasindendie dewansthedudlasasidnandluszninanisaudng

JauuUrluNRUaN8AN5LAL

1) hludanaiu

2)  awanshilwlnduwnasnidaln vsswnasnnusou

3)  lnnelumsmansanvinussygnivurdinuay dninesusanyuzduivinzay

123 deufianeafunnsidanslalv

dieldanshilvasufineadl
1) szdfsyiaduiewlunsdindasldsiuivanseandlag
2)  dugabnlndanshlv wu weanesed laefiadwmes wsizlevasashilviiunslalussesnlnaning

9

fn lavesdinhazangdmidnnirenimzuunaqulumalfizvioliuros fUAnsaufunasiiialyl

weanuli uargnanundunniitninesaudalnludyuusald (flash back)

& Y

3) WeldivhazaeBunidaesiludanau 1y nMsudsingansndl nssewmedviagany

t4 v o a ¢ ! H [3 ! Y a o < a a
a4) aniyinasatgdunsgasiuersinlagnnin wsizneliiinduasigainanuduivuagenadali

Tamnlevasivinazaemdsuiniussuuviaurnelugsusaniiaiin

'
o = =
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%

5)  nudamlinuseunsonnasnidnniusoudy ¢ Wy aviissweanegeanslivusAluvinAanssy

[N

u Ungunsallvinnnuseuynasanauannisvaasd

6) ldavuzdnuau wu vinguvay lunstinnuseududiinaraiedunsd wu mannwdn

'
o

7)  dlduanlvanezifeasewmilinnuseunndiinazatenfnlnliwazigaianainil 80 - 85 °C

1nensa Wk8191815aU (water bath)

]
a wva A

12.4 deujjiAingaiunisldufiadauazufiamad

1) Aeeandeufalyidaau iudufaluiui ernademldd visnuwaseudouvidounasiuialyl

2)  gndululdenshnmdufanisuenuasseriadunmeluies jifin

3)  fldvieansinassiumisdafniulfzufianns uils nogunsaifaiiung ufause nedlidaufa
$runmann msfuliluseniliuas mnldfeensusesiulaildwioas fafutunmelunissesiy
dwtdndaiavin é’fﬂgﬂﬁ 38

a)  weniuduAanidsldaon ufaussyiy wedufaddeenaniu Aadiglidnauindudidiuia
wiaidududan

5 fwdandvldldnudedihaseumdudeniasaundmied suard Jasiuiis

6) \iudufaeendauinsndufadomds ufdhliues Taalmtly viedarn/mfatuiliialy

1 £ G

7)  asRaeuanIngiann 6 weulaudiieiviy wazivunulnsdnnvesusengiiiedmse

Y

e

nynaeuAnlilnddufaielnsdwiiesniinmagnidu

8) lunsndeuthedsufadedariaseundineundoudte msldsaduiilsvioassn dsgud 39 mn
wAeudhesverdusnaldmansududdluuuds

9) Hgunsalmuauenufuinzanivsinvesuia uazdedniudaufalaedundedlvned ulduss
Hunstundemiearsuasiula o

10) feulandimuauanufuveliaingsruuviheu dewmsasuliuuladndniseenveuialiuga

WinldlmAnAnusuasauauseiin

]

JUN 39 Msiafeugeuiadn

JU7 38 nsdnLiuuiiadn
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Jouwuzidlafiavggniduuiai :

- n579a0UvlnvetLia nTeyadiads wsehl pressure
regulator
- wy1eUa main valve wagurasniilnaiusou (61d)

- 90NANUTIUNTLAATY waziuynaailiineitosesn

'
d

nUsIlmSINan

q

v v

- W NsEvsedguavies URns/o1ms

nsneuldnsauiaiidmiugnsaaauiuim -

A | ] a wva «:1'
- arsldwnsesrieniglansulfUReu Wesainlu

a A a Y =~ & i a
VINUNLAANITIIALUDINFLABA1NIUNR

- WIUSHNLI UNed A E (ASTIUBSINSANIRnMD

[

luvSnunmlaazaindiefiamggnidu) Weve

D.

e

° £

ALUZUNUBIS

anufilesuiisiunisianisfiefianisialnavesuiaivuiseialuliuadnies @msuinsivaeu

1%

i) munsei 2 Juisuiofilesdiu fussaumiilidiungaisvandein1sdanisienuies

A1 2 Wwaden1svatswiaiwulsiadisianissilvalulsunaantios

yinvasufaiisalua 5vinane
Ammonia, Uaoeufarislualu lusnsdwnh 100 anssewenlaile 1 ans
anhydrous
Arsine Uaesufainsilnanuansazanslnunadeuauaniuaviosoendladfiusedu o

Boron trichloride
Carbon monoxide
Chlorine

Fluorine
Fluorocarbons
Hydrogen
Hydrogen fluoride
Hydrogen sulfide
Methyl bromide

Nitric oxide

Nitrous oxide

Phosgene

Sulfur dioxide

Udosuianislvanuansazanelaionlansenles 15%
wlwsmihaneufanialva

Uaesutansilnanuansazanelaioulonsenles 15% wieasazaeivanddu o
Udosuiafislnanuansazsanslnunadenlonsenlasanududu 5 - 15%
wenenuinAul e nduuldln

UapyeangusseInA
Usesufafislnanuansazanslnunadeylansenlasanududu 5 - 15%
Uaosufafisalnanuansazanenany Audeylalunaslss) anududu 10 - 20%
anduufanilunamedihazaeduvdd 1wy lonusanielngdu
Udosuiafislnanuansazanelnunadeulasuusniun vieloanlad (vosuay
serinaledsalansenlenuayyuun)

Uapgoangussenna

ibilunansieyunn (wnadeueenladvselansenles) vsefuyuyuasiden
(WAaLTNASUBLUR)

Yasswhaniiluanuaisazanelaneulansanlondudu

(fian: J.E.Bowen, Emergency Management of Hazardous Materials Incidents, National Fire Protection Association, 1995)
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13. daujjialunisnsvaade
= o a wua AvYy 1A = o a wa = ay = A -~
vaadeanvesujuinied laun davdeldluesufufinisall aseiiilinsiude asnliivunengwse
= A Y < oA v o a 8« ] & a av ° v
Fouan i arsialiivinialvauaziiunduAuun dairavanedunig nalasagdeyndiliaiuisatnluly
Uszlevdlaonseluluiesujufnisiniiuazidunseludnuasladnwaznis Fadndusesidniidesisnisaniza

llwmilauvezaruirusaudainduveadodunsienadu

=
GUFIGEY

Reduce Reuse/Recycle

ALUN
Yauidy [N

l luiflansounsie

= o af g I =
YDILEHTINIAA naduvezUnm |

U7 40 fegawnuuilunisdnnisvendsdunse
13.1 A15aANISNAYaILEY
a & v a P a ' v A a da £ ¥ a v
nsanvendsilunnuiuianreuveinevedds sisgeuianitauduIvesdeNiinTutufosslsing
LAEADUTUANAILATUABUNITINLRUNITNAADITIAZAANISITa TR ULaswe1ulda1snaw nund a1y
gunsetoaninlaedals vesfuRnistuuiufinlunisaanisldarsiaivazannisiavesdedunsnesniendn 3R
LATUINTNNS Aall
Reduce fia myvilviiaveadetosiannauddunia lagns
- ANYUIAYDINTITNAFDY (small scale, microscale experiments)
% Y a A P a
- anNShE5LATl PBNNSANSANIENNS IEBNTABUMNIUNITNARDITI
- WiAuugiigndedlunisanusnaede
Reuse fa Nsinvasdsnauintgludlugnindy wu
- MSUIFYINaLA8NER MIUNA1INITUL
- 11511 solid supported reagent/catalyst nauslalul

- MsdINwuruIIYanswiinauun Lyl

'
a £ A

Recycle/Recover A Mstveadeunusuanim/siliusansiiodmauunidlg wu
- NS recover AIVNATANY LYY DYYLAUAIBATBILAD ABNISNAY
- N5 recover Langdlan WU LNaLaLAYY [Y 199 18

° aa A v a LA o Y] I
- ﬂqiﬂqaqiLﬂN‘WLaallaﬂ']‘W/‘WllWQWQ1WU§QW6LWBU']ﬂacUllrfLsmclﬂll
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fagnauasns “an” “Bin/mauny” “1d41” vaadesunsievasiasufoRnsuvienils
4193019 “an”
1. anUSunansldmvhazaredunsslaenismiinazansuwihfisidugedd
2. anmsvhaeduillasulnasilussaniliganmanazivhazats swdunisaundes dndululs
msdenisaulumsviiliuians wu nisade msnnkdn

3. a3 ndudesrinlasuninns i mdenvuiareduliananwinnazwenalsts @uiulsuinaiswas

q

o @

auendrelunisuen) naufvinasaneduniddmiuraeduillasuninnsiuiiineld dlinedes
et ol

4. Tunsafisnduseendudiiazats (Wu THR) ilddiiazaialu solvent still lanizluuuimid
Fosnsldndounnnindntios uazdasseidlinduauuis

5. nsldesdlnudandotimsvamswinisndy sgrlderdlauuwmiilunsdaniawi

6. favhazatednsu NMR dsaunaiazildunsie Jsddaslddiiazarelvnninuanudndy @.3 -
4.5 cm)

7. Tunslfiniessziveaaynyinia (Rotavap) eghuiuanusulimiiuly esanaziinnsuanudesleves
fviaranegussenneun

8. anU3nawendefiiuveven lngldieadeiiienwnn warlildfvnazansvedanniiuay
$18u lunsdiidwhazangduiherandiisemeldtha

UIRTANT “LBN/NALNU”

1. sansldfvanedunduin commercial Aigosiinmsndunsuld Tdennsavessvhasarefimunzay
Ausudivh

2. gAdnNH HgO dwSunisiw3eu Diphenyl diazomethane Iaglild KMnO, 1Wusieendladuny

3. naunuYnazateUsean Chlorinated ¢me Non-Chlorinated solvent mndulule

17195013 “l99n”

a 6 A

1. fviazateduvisdNiwmasly ¥39fvNa1891nLA3eY rotary evaporator #3p@INaYANINANTLREBN
nsvitasulnnsdl inldvandvinazatvdrsesdsednlisUUAnnsvenues vIeldnainivuei
& A ANed gy X
Wouasdunidinelviansinedu

Y Yy a a

2. asfid (quilow) Wonanmlvinnliluneniiidmun uazasdudinly g3uRnveuazinnsaninae
iluihdnnteululfiiiotagusvasdau wu indevedanesing q flavaethldingaauduauiuman
ualaflgvinlransimaniivasuudasly ansaldldfunimeassusziandudilideanisanududy
wiuou 1wy luwujoRnsaanmiiased udu

3. asedifiinfuiimiiouasidenaninudrannsaviiuignildlasBnisimunzaudaoranldan
LONE1591999 18U D. D. Perrin and W. L. F. Amarego, Purification of Laboratory Chemicals, 3
Ed., Pergamon Press, Oxford, 1988

4. PAwaznYurUIansedl dragldgrdasuiladnlildldussaansdunsenae (Sunsedaguaiw

wsadawandaw) dndurinussyivhazatedunidfszmedis Qawensinil 100 °C) IiUaniilily
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ganafusunszissvhazaneszmeoonlunua drevinliiazorauagsiliuie niondntheudeinauus
Fananaldtumsinaseuiesud mnduiahlUldidunsususspreadesunseviothndualdln
13.2 mMsAuunUszinnvade
nM3duunUszinnvesdeiitoeaiusunsrefasiinannanveadefidduldldididefu wu
FnuFfzenmeonnuieu ianssude videiaduasdunisunse Wy uafiv msduunuszinnveadodsinli
fesonsUdaniedida lunssundseinmveadesunseannsadeszuuanaviomnnsguiiluiiseniu uas
Foumnzauiusssumivewendefiintuaswemhenu/ewns iy 9

£y ¥ o

AINTNAR0Y/EITY AT UNUTEIANYBUTE SUNTIEANTENNUAYEITRIAINTHNNINE Y B9

[ t:l'

o = [ Y Y @ M v aa ] LY
uundszinnvoaudenuanuiusunsie anuniulils wagisnisiidn aesun

Y

41 fail

aaa [

1) Uszaandl 1 voadefiiay (: Special Waste) maneis vesdeiidufisentuihwiooinia veadefion
195210 (19U azide, peroxides) @198UNT8 yaadefilunsuiiun wazvesdeiluansnenside wu oS-
Tuslue (Husu

2) Uszunndi 2 vaadedidilgenlua (II: Cyanide Waste) viuneds seadedfidlaenlunuaiulsznou 1wy
Todeuloenlun Wueadeulselun viawuveadeilasuseneudweuleenlun wiedlselunomndny 1y

23AUIZNBU WU Ni(CN),Z 1Wuau

fNENNU voudendusen (IV: Mercury Waste)

Thdaludseinn veadefivaw (1: Special Waste)

3) Usznn® 3 vaadefllanseandlad (IIl: Oxidizing Waste) wuefis vpadenilaudalunislv
Slannseu Jeeraiaufizenunssivarsduinluniinszidale wu Inuva@eudesuaeniue lfeunasisn

lodenUostalown wazlanauasdaims

DINENNU VoANLA15EATWA (V: Chromate Waste)

Tdmduusznn vaudenilaslaswe (V: Chromate Waste)

4) Uszand 4 vaadendiusen (IV: Mercury Waste) vanefis vasiduniusonidussausznau 1wy

WasASl) Pavlsn daRaweasAnT wWewiwananmasluiwesusen 1Wudu

fwaunu voudendleelua (II: Cyanide Waste)

Thdaludseinn veadefivaw (1: Special Waste)

5) Uszuandl 5 vaadefifiarslasiun (V: Chromate Waste) nunefs vaudeiflasidlou(v) Wuesn
Usgneu i a1suseneu o nsalasin veadefilnainnsiinsigs Chemical Oxygen Demand (COD) [andins
Tansusansaudsludaulssinnveadeiifivsen (V: Mercury Waste)] \usiu

6) Uszunndl 6 voudefifilavizutin (VI: Heavy Metal Waste) winefis vesdeiidlossuvedlavemindu
Alulusomuuamunsay lwu wuBoy uaalon axd vesuas wian wwnila dangd lavead diia Gu Ayn
wouR Ll AeamU MLURDY LU

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

Inhibitor assays = sodium vanadate (NaVOs)

Silver staining = silver nitrate (AgNO5)
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7) Uszandl 7 vaadeiidunsa (VI: Acid Waste) vu1a0e vadtdenian pH #1011 7 wasiingaws
(mineral acid) Yuagluasuinnian 5% wu nsadansn nsnlun3n nsalelasmasin Bradford’s solution

= 85% phosphoric acid + 95% ethanol

8) Uszuant 8 vaudedanilau (VIll: Alkaline Waste) mungfia veudefiian pH gandn 8 uazilaig

Yuagluansazarennnnan 5% wu a1susiun lansenlyn wouluie 1Jusiu

9) Usztnnil 9 wannmunulasiaeu (IX: Petroleum Products) e vesidslseinniniullasifos
uavkansunAlaantdy wu dnsiuuudy dhdufiwa dhsiunie disiuaies diiunrasiu xylene solution 1Ju

¥

AU

10) UsLandl 10 Oxygenated (X: Oxygenated) gl veddenusenounansiniiiioandausyly

TASIATN LU LoTauaTwne 9s1NU LodaNas 9anasea AU DT koanban tWudu

11) Uszand 11 NPS Containing (XI: NPS Containing) #1894 U8@uiUsznoun1u@150 un3uni
drutsznaures lulnsiau Weaneda dawes wu a1swiifdaiuusenauves Dimethyl formamide (DMF),

Dimethyl sulfoxide (DMSO) az@ilalulasd toiiu tolus

fMWENAU Halogenated (XII: Halogenated)

TWdaludseinn veadefivaw (1: Special Waste)

12) Useunndi 12 Halogenated (XIl: Halogenated) my1es °uau?mﬁﬁmiﬂ3xﬂaU5uw'§%aaﬁm
glalau LU AmsueuvnsEAastsn (CCl,) tnspaslsiefidu (C,HCL,), BCIP solution (5-Bromo-4-chloro-3-indolyl

phosphate p-toluide salt, CgH4BrCINO4P.2Na), phenol chloroform extraction

fuauiu NPS Containing (XI: NPS Containing)

Wdaduuseinn veadedfivaw (1: Special Waste)

13) Uszuanii 13
(a): vaaudafiwnluula (Xilla: Combustible Solid) 1w sy nfivainnisatadiesviiazans
Bundd naflevulouansiadl Hudu
(b): veudsiiluanunsawlvala (Xilb: Incombustible Solid) wu silica gel wiwuiy WHudu

aa o

14) Uszand 14 vaadedu g Adundudvinazane (XIV: Miscellaneous Aqueous Waste) 184

voudeniiiluiiiarate wazdasbunienlufiivussnii 5% mnluanssunsieneguanmsedwindey

Q@@ ‘@@ (ladrdnanudutu) Iniansuiaiiouinluvendeiiay (: Special Waste)

15) Uszandi 15 answadideuanin (XV: Expired or Deteriorated Chemicals) nunafis @151adl

] = = ) %
LEIRUANINNEANUNITOTSY UD wazUsziananududunsievesansia
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YES
Special Waste ? === | Special Waste (1)

¥ NO T YES

YES NO
Mercury ? == | Inorganic Cyanides ? ==y Mercury Waste (IV)

3 NO
YES

Inorganic Cyanides ? —} Cyanide Waste (ll)

lNO

YES Combustible Solid (Xllla)

Solid ? —}
Incombustible Solid (Xllib)
Petroleum Product (IX) E If contains E
Oxygenated (X) ! NPS and '_'.
<5% Water NPS Containing (XI) ' Halogenated !
NO Halogenated (XII) \Waste .. :
. YES 5-95% Water
Organic ? q Contains water
Im Miscellaneous Aqueous Waste (XIV)
NO I Suteieieiiiddd -

[ ]
YES Oxidizing Waste (lll) | | If contains Oxidizing Chromate
[ ]
Chromate Waste (V) Ea"d Chromate Waste ; /' Waste (V)

Lo

YES
Heavy metals more 0.1 g/l ? ===) | Heavy Metal Waste (VI)

' Acid Waste (VII), Alkaline Waste (VIII)

Oxidizing agents ?

Acidic or Basic ?

L NO I Miscellaneous Aqueous Waste (XIV)

Expired or deteriorated chemicals ? E’ Expired /deteriorated chemicals (XV)

JUT 41 uumnansuunUssanveadedunsie 15 Ussian smudefivunavesgmansalimingtdy

doduundsziamveadeuds srusnildadlunivurussqueads Anaanvesdefiidoyansudou fagui
42 Tnsusnifuraadeeenannansiadisfindu visinanudou undssudaln g1ei wesuTnuiidwosgunsal
anidu veudsifidnwausiiuveamaidesdinruzsosiurinvends (secondary container) sz as @113
sosduUinumeadeldimuamninnistalua ldmafvveadeussinveavadlalalliiAu 50 Fns wnineded
szuuMsiansveadedunsne Faaziinisnsenteya viln wazyunalussuu ChemTrack & WasteTrack uawd]

MRS DTSNV FEIdnsald
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ARILALRUASEY (Hazardous Waste)| ™"

dszinnuaada(@antines 1 S18N19NLY

C1h: Special waste Owi: Heavy metal waste CJ xi: NPs containing B szapmiaedhu L/ Koo,
II: Cyanide waste  []VII: Acid waste O xu: Halogenated waste
] IIl: Oxidizing waste Cdvii: Alkaline waste [ Xlla: Combustible solid
IV: Mercury waste [J1x: Petroleum products [] XllIb: Incombustible solid
V: Chromate waste (1 X: Oxygenated waste  [] XIV: Miscellaneous aqueous waste
[ xV: Expired or deteriorated chemicals

e oo . . . e
ﬂmaﬁﬂmuﬂmﬂ’nmﬂu‘aumw I.ﬂﬂfﬂ.ﬁ'm"mﬂ‘]'\ 198
U3unod (%) ¥ ( )

Tl Aenseu  uie deendlad

O O 0O 0O

dqutlsznau

TR —
ﬁl 9

fﬁwmﬂgu FINNT. e
él W e

Tagiy

U

PHELAY AN

FUAGHUTTY. e

FUNEIALITI v

sU#l 42 aannweaide Annuurussyuendedunsieiiiideyansudiu

Rlaerrrel

1. ‘ViﬁﬂL?{mmmamaﬂL?m@hmmwyjm’hﬁwﬁu IﬁlsﬁLquﬁﬂugﬂﬁ 41 Jusuimslunissuundseinm
Yo 1Wu th-fvhazanedunid fivinazaneiifinasiu-liiinasiu Ysenlavenindu veudeditleelus-vos
Fodtldilonlus Wudu nsuauveadonisssandndeiuenailiinsunsiesuauundinialdfs wu n1s
wauvondedivsznaudiensalunindureadeiifuarsdunis oravliiAnuAisenqunssistusedn uay
UanUaesufafiveenulutiuaun ensvihlifeglumgnisaiuiadursedetinla

2. voadeiiluvesnandesdanmnanymuesdusnouiidusunsionnnit Wy veadefdleelus-ves
Geitlidloenlus desdnduvesdediillaenlus nandssmsiliinvendeiifiiuasirhazane sunsduaniuly
SnsEITTNIN 5 — 95% Faazdessuuniduvendefieiy

3. §ai1azaredilian HPLC afin reverse phase 1Wi9sanesdusynou &1 dundndmiy
miscellaneous aqueous waste (XIV) a1l 4 organic Jumdndadu organic waste mmumﬁuaﬂmmawa’mﬂﬁv LU
WYUBa — Oxygenated (X), acetonitrile — NPS (XI)

4. Tnsusfounzaususinvewends wu liasldnuuslavsfuasinnseu ayusnaiainiuans
pONT LA

5. TnyuguuINInggIu Ao WNaauNaIadn 20 805 UIRAIVEIA 1.0, 2.5, 4.0 803 Uulavie 18 Ans
fiflanwanysal videgemananuun
yaneive nsdgamanainlezydwinvesasiuilansu imvresilansulitnduilaniudely wasusazgaldans

wInLAY 5 Alansy)
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6. MUUTIFVBUALAU 80% VoI wU kazes Uaninvurlruduiuluseninafusnm esanleves

q

fvhagaiuenavenefmauiinIvusussgendssuinle

7. #5uRnweunsondeyaveadsduninedidesnisdeindnidrszuulaeldlusunsy ChemTrack &
WasteTrack2016 aelufudl 12 veanifeu fniufeulynsiuiidavesdedunse azlésu waste no. uagiu-
nantannedninureads

8. Ainnanveadefiinsnvuzussgueads (MugUTl 42) wazifuavuzussgveadsliluviesufiinns
Juninazdinisdanunedaiuaindiunalwewmnine1ds Tnemunguuneazfedliinureadesunsielinu 90 Tu

9. Tumsindeuiienivuzussuendedsunieg desUainvuzladn f1dudmeuvardesiianvus

sassuriiartun1suniitva Tildsadukasldanndmsuruveawintu muldanvilneans

13.3  WWIMNNNITINNITVRFERIEAULEY
youdeusegrsanesuuiAnisliiiodnduveadedunse violedunsiidafioanssiudunsieas

v & o

wan anansatnlumdnvsenslaufediusssmuTwseuillunaniie

o
Y au

n) veueiannsaiaaiouing ey 591
1) veudefifdndudriazats uarliansduniduioodunisaldidusuneazaiseglaiiu 5%
annsafisawiethiteld
2) veuditlivudeuasiniiniotisunsieagntu Wy nsvaunses annsafiacdwesld dmsuey
uwiitazennmsiathelidneuuarlinsfsmfueesialy
9) vouseiinasUnnouia
yeadefinasttnneudis s veadefiansardaldousesinsiidndestuneuiis wazsves
deideuhdnluvendesunsiounivsinades Smsidnvesdesunseludosiusinsed 3
A) YouUSUSUNTIETAITAITIH
Tunsalveadeliiiininvansiiannsamdavietidaldies ieinduvedesunmenasdnddasufiRnu

YOMNUAVDIUMNINGISY HI518aLLDEAMINTD 13.2 NN1FILUNUTENNVBLEY

AN 3 S18NN5VRWFLNAITUNUANDUTI

318N13 Bmsidadedu
ansazarunIawazLua (VIl, VIl Fldunarsudasasiotmdendathaaluusinaann 9
foandlad () SdeessmdimnzauneuhdaduresdeUsuiamsunieisaceri
ANUAILNLEE
anshsethuay/v3eene vanesein/nsnseu wu ansazansuenluilounaslss dmduansd

lalasladuarlenandueiduua wu lanelalasausesasunluwsiadn
a & A a I ° Y = s Yy
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a o ¢ & | a & Y o 1 & a a o &
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Usuauiden 9 (<100 mg/L) uonimvhazane Whdwmzneulavgminiluveadedillangmin (V)

14. daufjuRileasiasidngsrenenieansialivin
answeilillonaidigsanglavaredeanialaun dunsmela (inhalation) nsduraiuimids aann wie
HIUNNSUNIRAUNATIRIMES (absorption) NsNAUAY (ingestion) a9y liiAniwlardunsIefassUUMaAumela

SEUUNMGLAUDINNS HIUTa waza9mla

14.1 @saiinnsngienie

- U013 uavieeU RN SVIUT
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- YpamaIldmpaduivinsay wu

O nsaifidunse Wluredluaisueiun (NaHCO,) viselatiguasuaiun (Na,COs)

[ nsaifiduva ladeulusama (NaHSO,)

o

[ nsdlfvhazanedunis 9 ananduiiion wu nseusn viowulvlus seyumassuilalunnviai
99U 9

I Y a
aglnalAes
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15. deujjundiafinmnansiadivndalvadudsunaunn
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indoudhemanillignisuazieanuseiase T wasufiRnuduusillunisiedeutomsad
mMsdemansieiTlutiinaann 4 Wiinlugaeaty waeliiimnzan nunudrmiuazsSoumson
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lidemansnnunussggnivuziinueulaenss Tmeunsie Tninesvienvusduivanzay

il SDS vesaniafing q fiieates uannisugunsaitestuduyananieuiigunsaienuazen
ogluvios fiRnsianeiiieazanmnsavduldlaviusinsdiileinmngniay
TgiliAendeseenanuinauifaseiiila

W Suiinve s JuRnslvmsuium
mnasvnsnsmevelflisunaduliujiRnudeufifidefng TRmmdesyana
Uﬁmﬁmaamiﬁm%ﬂwaLLa:m%’agaLﬁ'mﬁu lngAnwdunsIe 1anl55e e kagtanlsufuRain SDS
Anunfedunsefienafisdannszuiummnilvavdenminnuazenn waznausuiuilelunsdiie
inanau

yharwazeauinuiianeiinnlaeiu fienuazoindeddgunsaidestuivanzan Tuegi
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8)  hiinsliindns mssrinstalvaasgriernfis mndunsevewaiinunsanduvielidenns
ud fansavdeslluaasgviehiisld

9)  mndamstugtfumiiintuieusesud Fesduvunenugifvmsediuinteuduanasnde
AaitonITenuURvnuazganidy

10) fyptangadudmivglifvnainasiaiivnzlua (spill kit) Uszsesuiins SsmsUsznouso
anduides asdmiuasifiunsauaziua gellosnamun idn uagqaudrdmivussyveadefiinduan
nsdansansiediivnialua

11) nsdasnnduvesna

- 1%@1’3@@%’UL588%WJ7333J 191 chemical-adsorbent spill pillows, vermiculite #3ens18uL (cat

LY o !

litter) wilnlalldansduniu WegaduudisesufiRdumgadumardialeninluvendsdunsne
Tmgnnain1vurdusuinuresdesunsnefuansay WaduusnafinanmetiuSuiules
nany 9 A

- dndunsalrazifiumelaioulalasiauaisueiun (NaHCO,) wiselalAauasuatun (Na,COs) 61
I 6 ¥ a v a a . . [ o 1 | P
Wuwvannliaziiiudensadnsn (citric acid) gnsza1wy pH asaaeulinilainansazaeiinu
& ! o o &
WUNANNBUNIIAYIS

- mindiazgatedunidhiluvniduuinuniie ilauwnasidalvviedouuinalndifes e
Uosiunsansala

- Tunsdlveausenvin desdnnsviudiiiesninleuseniinnuluivas lnvanunsavinlivaieis-gu
msldnsazsiany (amalgamation powder) WisliAnilulangozdaiu nsnaumsnIiugiunse

Y A A I v v v A e v
ldinTeslannaayainia (mercury vacuum cleaner) ganiusiusiuld duldiasesgaiuildniy

Y
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