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wiueu uazlinsansiediusinasmaiu v/

fithevenuinaifvasedindusunse v

=

fisvuumsmuguansiaiindesmunuufivry v’
U MDY NEAITUALTINITAIUAL......

- hildggeeuduifvansiaiivievends v/

a wa

- inweansefivulfizuaztunvedlfisufinnig
aghanns v’

99 2.2.1 Tamnuarbulunig
Jafvansiadl

2.2.2 Yafmunginiunisasiuansialiu

%

¥
nIUD

lailag

lsinedag

Tainsu/
laisidoya

ANasUn8UsZNaU™

vivanshlwlivisannunasninudeu wasdnudal
wWanln Ysznell wazuawuan v

wvanshilwluiesuifnnsTunvusiifianuglaiv
20 dns v

wuanshilluesufjifinisldiiu 10 unaasu (38
dm3) filAu 10 unaaey (38 &n3) desdaiulilug
dwsuivanshillasans v/

ivanslalvigelugfiuugan v
2y feg1easbalilaidl.....

99 2.2.2 TaMAUAFINSUNT
Janfvanshalu




2.2.3 YafununAgInsuUN1IsIANUENSAANIaU

v o e lha o | v/ . A
VeL) T | Taile |bivneadese| , .. A1asueUsEnau
Lisidoya
Wureasianseu (nsawaziua) Wluszdus v/ 99 2.2.3 VBMRUAAINSUNIT
T £ @ [ ]
uramnsatugiunsalaennz uazln1vuesossud IANUAISNANTY
winzay v
52U vHnU0ed wazn1wUETessuNlY. ...
2.2.4 Fanuuadiniunisdaiunis
o Y i 9 o v 13j1/|§']U/ o a
VeLih) To | Wily |lsdnendee| . .., A1asueUsEnaun
Lisidaya

Audaufalaeiigunsaidafiudauss v/

dafarililaldnuyndodithaseuiiimsed
quard Jaafusiads v/

ad A& o o P AR, 1% a
fnumAudwfaariuiuianddilaldnu uagha
thoszyliodredaau v/

faufaiifinalasnferiisainanusou wasndal
waridumsdasndn v

udaAgeandauineaindadadainds wialalu
wazdanludlle egnties 6 wns ialiann/mlaiud
Taifaln v

JEY TPHEWN %170 TARURINITINU......

99 2.2.0 Y2MAUAFINSUNIT
Jafunia

2.2.5 danuuadiuiunisdaiuaiseandlead (Oxidizers) wazansnaliinwesoanlun

o Y
%3V

1

U

lailag

lsinendag

Tainsu/
laisidoya

ANasUn8UsZNaU™

\fivanseondladuaransiinolminmesoonladiisann
ANFou wad wazwraruiausznieln v

sz fhegmsoondladuazansiinelriinmes
sonlasilluviosufiAnisuazanuiiiu. ...

vivansitlautReandladiilunivuswivsanivusid
autides v

T4 Dafimnzay dvsuriadldivansoendlas v~

nvuzussyansineliinmesoanlyndedinilad
wiunun v

finsnradeumsiinmeseanlasetsasnaie v
33U AUDVDINIINTIVEADY......
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JavAvanseandled wavans
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2.2.6 danmupdmsunisianiuansiitasauizen

%

¥
nIUD

Laila

Tsiieadas

lsinsau/
Lifidaya

AasU1aUsENaU

fitherdountaauuinamihdvseiunimivalsils
seURATen (W U “eashiroufizen - valdir”) v/

uanshuisereiesnviannundainfielu
wosftRns v/

sz hegansliufiseviedfitluos fiRmuas
anuiiAu.....

N399I UANINNSAUTMLNZaLYD A ST IsD
Ujisenethsasinane v
U ANIUATDINIINTIAABY. ...

99 2.2.6 VBAAUAAINSUNNT
I 4 | aaa
Wivansilwmeaufizen

2.2.7 MyusuTTAuYLaraana1sall

o Y
NIUVD

lailay

Tiieadas

lsinsau/
Lifidaya

A5 U18UsENaU™

< a a a /
Lﬁumimﬂum‘uuwmezaumuﬂizmw‘ummimm

MIUETIUTIIESAdnnviadednisinaaini
wanzan v

ATIVADUAVILUNNIBIVDINIBUTUTTIATATIUAE
aanegaiane v/

52y FunsumInTIvaey viionnuivie Tuieudi
ATIVFRUAEA......

U8 2.2.7 MUULUTIY LAY
28NA1TALl

2.2.8 wna1stayandnuUaandiy (Safety Data Sheet, SDS)

v Y
nIUD

1o

Tailag

lsinedag

lsinsu/
Liifidaya

ANasUn8UsENau™

1A SDs Tuguuuy v
O wonans
O 58nnseind

o

wfiu SDS aglunfinnauluriesufufinsidnglaviud
iedaanisld wiewleiinnzgniau v/
2y ANUTLAL. ...

SDs fidfeyansunis 16 ade auszuvatna v/

il SDS vesenseTsunTeyiaieglutesUflinmg v/
52y usalisunenilluiesUjiiinig. ...

11 SDS ey
ey AnudluMsUule vise TumeulnusulsEnae. ...

U8 2.2.8 l@NA15U0YAAIY
Uaonsiy (Safety Data Sheet,
SDS)




2.3 mMstadaudieansiadl (Chemical transportation)

2.3.1 msndsudearsiaiinieluiesufining

%

¥
nIUD

lailag

lsdieadaq

Tsinsau/
Lifidaya

ANasU1eUsENaU™

. gwhnsiedeuireasiaildounsailesiudiuynnai
wanzan v
ey fegvgunsailesiudiuyanaild. ...

. Unehnugitussyansieiifiasindeudieliiain v/

3. Msaduiiuuniudsiinsndoudnvaismiindauiy
awe) 1IN

4. Tmzndvsenivuzsessulunisindoudvansiadl v

.:4' o ad & v oo
waeudwasniinluveavailalwlunisuzseduid
AR UNTEUNN

. lodenslunisiedeudiearsnansauiidunsawaz sy
avane

wwaeudgansinfulalalunivugsessuiueniy

99 2.3.1 nMsAdauigasLAll
meluesufufing

2.3.2 msadeudieasialinteuaniiesuifnig

%

v
NIUD

Laila

Tiieadas

lsinsau/
Lifidaya

A5 U18UITENaU™

ldnvursessunazaunsalindoudeiunslasnsiy
lilunnsindre waziifidurinasiaiidy v’

T¥sadufuutuiurnasieiidy v

wwasudneansiiulile Tunvurseasunuweniu

leannvuvaslunsiadaudeasiaiinay
TMOUNTYTEWINNTY

l4angaduansiaivieTaniunseunnunziadeudny

ey Tananduvsetaniunseunniild.....
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ESPReL Checklist
3. STUUNISANNISVDUEY

Junsuseifiuanunimnisinnsvendeneluiesy§iRinns iszuudeya msduunuaznsiiu Wiiesens
ida/dntn Faanunsafanuannundeulmvssveads deyailenidulszleriionsuimsdanis nsUsediuaiy
\Heandunsevesends naenunsinnisusulszanalunisida

3.1 msdanstayavaudey
3.1.1 szuuliviindaya

o Y
NIV

Laila

lsiiendas

lainsau/
Lifidaya

A5 U18UsENaU™

1. finmstufindeyaveadeluguuuy v/
01 wonans
O] 8i8nnseiind

2. Iﬂiqa%ﬁamaﬁayjamam?{aﬁﬁ’uﬁﬂ Usznause
H5uinvey v/

sWaveIN1YUrUTIY (bottle ID)
Ussinnveady v

USunauveade (waste volume/weight) v/
Fuidufindoya (nput date) v/
wosfiiurede (storage room)
aPsTikiuresde (storage building)

Bu 9 8y

OO0O0O0O0000O

9o 3.1.1 szuutuiinteya

3.1.2 msnenudeya

a/

v
NIUD

lailay

lsdieadas

lainsau/
Lifidaya

A5 U18UTENaU™

1. finsrenudeyaveadeiiniu v/
52U F1981959890U. ... (nFounuulid)

=

2. T3Uuuunmsnenundaey Wesenuauaioulnn
Foyalusrenusgrniesuszneusiemnidensluil v/
" Uszianveude

" JSunuvaade

3. fimssenudeyaveadeiimiaia v/
52y MIRE NN, ... (nFouuuulndsogn)

4. fimsusudeyadutiagiiuaiewe v/
szy ANUAviTense TuseulITuteyadan.....

49 3.1.2 MsTenudeya
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3.1.3 msliusleviandayaneanisuinisdnnis

o o lyod | BT/ o
Wade Lily |lineadas| , L. A1a3UNEUIZNAU
Lifidaya
1. dimsldusslevinndeyaveadsiie U9 3.1.3 n3lduselevian
01 nsussifiuanuides JoyAieN1suIMITINNTT
2y Flduszlend.... mIauuulnddmet)
O msdnwseusudszanalunisidn
ey Flduselenl.... mIauuulnddmet)
3.2 maiuvaude
e o oA e | BT/ o
Wt Lily |Lineades| | o, A1a3UNEUsENAU
Lifidaya

1. finsusnveadedunsiwesnanveadeinly v
2 ML NVDUALTLEN. ....

2. Snasilumssuuntssnnvesdefmnzay v
52U Younauaifild...... (wauuuulddiegn)

3. wonveadumunas iszylude 2 v/

4. dnwuzussguesdeiivnzaumuussion v
ey MY NVDLANTILEN UaznBUTILL......

5. AnRainn1vurusIvendennuiinegugnieuas
wanzay v

6. MTINABUAIUUNNIDIVBINITULILALAAIN VDAY
adnaasiuane v
sy ANuAviTe TusauUInTIRaaUaNan. ....

7. vssueadeludSunaliiiu 80% voiA11uq
yamvuy vV’

8. Snuf/usnadfifiuvrendefiutueu v

9. finuzsessurnvondefimunzay v
58U F2981901YUALY...

10. wonABUzsesuTInvesdefitiuldly v

11. Manpuzussyveadishannuinagunsalandu v/

12, 190Uz UsIUeRderaanauiou uasdal

waziadln v

13. ivvesdsussianlalluiesufjifins lidiu 10
wNaapu (38 ans) DAAY 10 wnaaau (38 ans) Av9
Jauiubilugdmsuivanshilvlasaney v

14. fuuaUSinasnagavesvesdeiiougmbniuldly
osUfiRnng v/
2y USunaugeanuesandeniiu.. ..

9o 3.2 nMsuiuvedy
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Laila

siieadas

lsinsau/
Lifidaya

ANasu1eUsENaU™

15. fvunszoznaniuveadeluiesjiinig v
2y SrEzhaniuYeLdsiiiuug. .
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3.3 N198AANTSNAYDNLEY

o

v
%3V

Tsiieadas

lsinsau/
Lifidaya

ANasu1aUsENau™

1. Suwnujianseunasnislunisannisiinveadelu
Vo URng
2y 1NaNT.... (nFouuuulnddiet)

2. ann1skdasnssiu (Reduce)
J2U L NNTANNTITAITAIAU......

3. Tarsvaunu (Replace)
58U L NNTEETNALNU......

4. aansiinveddy AaunIs
[ Reuse
53U FBnswagdegavende. .. Mauuuld
®/N9)
O Recovery/ Recycle
53U FBnswagdegavende. .. Mauuulid
w/N9)

49 3.3 Msannsiinue e

3.4 N15UUALAZNAINVDILEY
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lailag

lsivnedag

Tainsu/
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ANasUn8UsENaU™
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1. Y1Unvasdanauig
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53U H1981935n150100.... (WS euuulndisnns)
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ESPReL Checklist
4. ANYAUENINIBNINYBRRIURUANT gUnsaluaziATale

Dunsussidfiudennuanysalimnzanveslassadisiiugiunianienin gunsnivazinissdionisly
#eaufjiiAin1s faziBedenutaonfovesiosufoinig uanBuiladeiidalfauysaliuilden Wosnerau
Tassasadiu vemseonuuuitldldddsdnsldmuludnuasfesfiinisiasians deyailvidrnalunensding
Usznavdedeyaifeaninensauwasimnssy giuiinisldouass Yanild seuudogas ssuulilih ssuussusennia
szuvassaUlng wagszuugniay

4.1 uaa1Unenssy

Wada 1o | iy [Lifeados hﬂn jfm/ AB5UTEUIZNBU
Lifidaya

1. amwaelusazneueniilineliAnsunse U9 4.1.1

2. wonadniiduiiuiiviesujiRnns (aboratory space) U9 4.1.2
aaﬂmﬂﬁuﬁ%"uﬂ (non-laboratory space) v

3. mum‘ﬁyuﬁLLazmmqwmﬁmUﬁﬁ’ﬁmmasﬁyuﬁ U9 4.13
Aendes Tanumsnauuagifisamatunisldu
SunufufiRms vilauasBinauedosienazgunsal * v/

4. Yanildiduitufinvosiu uids watu egluanniia & U8 4.1.4
anumzausiansidnulaglisunsguauas
Uhgsfnwegwaiiaue * v/

5. %pada (Useg-winme) fvuinuazsiuauiivanzay 40 4.1.5
Tnganunsanuaunsiitesnuazlneentadelunsal
anidu v/

6. Uszpiivosdmiunesannnieuen (vision panel) v/ 10 4.1.6

7. fwhensflanansaidnoenifiessuisenniald anise U9 4.1.7
Undonlsnazamnsalnoanldlunsdlanidu

8. vwmmuAunegluies (clearance) ni1alieenia U9 4.1.8
0.60 wn3 dvsumaduialy wagnislidesndy
1.50 a5 dmdudesmaduluenans v/

9. UBnamuAuaruinaituiantulasmadi-een U9 4.1.9
Unendsiarng v

10. UShadunaiugnisesn llrudimndunsie viien 48 4.1.10
Asfauisine fiflanudesdunse Wy difvasied, §
anau Judiu *

11. nedyasgvio sl §URNMTHENDBNINN AT TUE VAN U8 4.1.11
Y9391A1T *

12 fimsuansdeyafineuaraniinenssuidearsionis U9 4.1.12
idouiuardnumzmaiu Tiua ity uanaums
LLazLﬁumwﬁi‘wLLazﬁi”leﬂqﬁﬁgqqﬂmzﬁgmau 4

* mnfidoasduiuSnundifisaney
13




4.2 vuaanUnenssunielu: agiue wesilnes wsesilauazaunal

L) 1o | lLild [Lifeqdes IQ,JZ' TU/ A1asueUsEnau
Lifidaya

1. finsmupumsiiniwizeliaunsalaiuaunise—Un U8 4.2.1
A3 wiestoes nsesdleuazgunsal v/

2. Agfinusi wlestiae$ idedleuazgunsaliigandn 1.20 U9 4.2.2
s SdBavdedyusesiuiinduss dutuivues
Iegasy dnsdaiiniulassaiavsentdiegiauyy
vuaziiung v/

3. pgiost esiieed wdosilouazgunsal msdia U8 4.2.3
wnganfurnauazdadIumeesufiRnu * v/

4. mvuasvegieseninlivUJoRnisuagsumildy U8 4.2.4
UitAnnseehamnyan * v/

5. fensihwegluiosjoinisesnstion 1 fumis U8 4.2.5

6. Asfausiang Wy danaiu dandiunlngs egluanmmi 10 4.2.6
amnsallsAuasiinmspuaussng s e eiiaue v
4.3 uIAINTINIATIEIN

VeLih) 1o | il [Lifeades 13,{1" TU/ AasuleUsENaU
Liifidaya

1. ladnstgademevsionlaseadne lifisesunnin U9 4.3.1
AT - AU TanmnteuenwazneluiesuuRng
lireliAnsunsie @amaieuen loun anmuina
Tngseuvioormsinafes anmnnglushenasiiineg
Austesufiinng) * v/

2. TassaduemsannsnsesulminuTNnTe9071A7S U8 4.3.2
(hwiinwesdflferns gunsaluazieiastio) ¢ * v/

3. Tpssaienmstinuanusalunisiulnuaznulv U9 4.3.3
udesessumeaniduld @auanusalunisdumiu
anudeevesensidieifamegnidulurisnamis
fansnsaenenauoonno1Asld) * v/

4. fimsnsavdevanmuadasainneinsegidulsed 10 4.3.4

fimsguanaztihgesnwedafosdazass v/
52y ANUd seuneulingiadeuaan.....

* ynddeasdeliuSnudieaney
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4.4 uAdInssulnAn

L) 1o | laild [Lifieadas IQ,JZ' TU/ A1asueUsEnau
Lifidaya

1. IUunameasadianaigadiaanmminzauiunis U8 4.4.1
v * v/

2. 9enuwuuszuulniihmMaswesieslfuRnsluliusuna U8 4.4.2
mésliweriivasonsldau * v/

3. ldgunsalaglifin whiu wWhideu Aldinpsguuess U8 4.4.3
nsfanauasienszualiinluisnafivngan * v/

4. foaodu* v’ Ve 4.4.4

5. hiifinseoanelyiving v/ U8 4.4.5

6. Tszuumunuliiihwesiesfiinsusasies v/ U8 4.4.6

7. figunsaifanoulihdudu iwu Tnd (fuse) i3ossin U8 4.4.7
2993 (cireuit breaker) fianansaldanls v/

8. Andasruuuasaisenidululiinauasind U8 4.4.8
wanzay v

9. flszuulnihdseswneinieatuialiiinlunsdifinane U9 4.4.9
ANLAY *

10. asavaeuszuuliihmaaslnfuasadne uasgua 49 4.4.10
waztssinwegamiate v’
sy Avwid e Tufeulifinsaaoudngn....
4.5 ywArnssuguAiviauaziwndou

L) 1o | Lild |Lifieadas hﬂn jfm/ A1asueUsenaun
Lifidaya

1. fsvuuii diused Aldenlsd dnsnfurewayng U8 4.5.1
wufamaiduiossihesadussuu uaglisidu « v/

2. wnszuuihivhlfussuuihisudeuasiadioon U8 4.5.2
1N wagdlszuuidafimnsauneusengseszune
thanssmy * v/

3. ATIVADUITUUAUINUIS wazinisguanazingeing U9 4.5.3
g aiaue v
52y AUl vioTuievulifinsivaeuanan. ...

* ynilvoasdeliusnuglieiney
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4.6 MUIAINTIUITUUITUIWDINALAZUSURINA

Wiava 19 | 1aild [lLifeades IQ,JZ' TU/ A1asueUsEnau
Lifidaya
1. fiszuuszugemefimnganiunsihauiay U8 4.6.1
anwndeyvewipfiRng * v/
2. BassszuuUiuonalus ez inadivnga U8 4.6.2
fumsihausaranwndenvesiosjoans * v/
3. lunsdivesfuinislifinisharsssuudiuenieua 19 4.6.3
srUUTTUIBaNA (SruUsTINR) IRndsssun
iwasnaiotislunssruisomaluuinaidnue
suneliAnansiwvionaulifisUszasd
4. MTIRABUTTUUTEUIEDINIARALSEUUUTURINIA Uaedl U8 4.6.4
Msguatariigssnwiogsasiate v’
sy pvwid e Tuieulifinsaaoudan....
4.7 USTUURNIBUUATIEUUARFDEDENS
L) o | 1ol [lsisieadas 132" z'ru/ AaSuraUsenau
Lifidaya
1. fiszuuudamegmasinisaedie (manual fire alarm U9 4.7.1
system) v
2. Tgunsalnsradumadlull wu gunsalnsiaduindalngd U9 4.7.2
megumiiausau (heat detector) vsegunsal
nsraduindaludisneaiulyl (smoke detector)
3. Symailliiuazdhovenmmillianssnsgiu * v U9 4.7.3
a. fiedestumdsiuuiadoudl v/ U0 4.7.4
5. fsruudumdaiesiaigaedmdumas v/ U8 4.7.5
6. fszvuduimasiethwiassuuinsyaeifumnds U0 4.7.6
NOVLNEATUANBIANT) NTOLEUWN *
53y Posvuuifisuindild. ...
7. fiszuvinsiedeansvasiosfuRnslunsalgnidy oy U0 4.7.7
Insdwridiinau sdwiledounl vioszuudumedidn
warszuulSanedug v/
8. AT9EoUsTTUURNEULALIEUUARsades Waziin1sgua U0 4.7.8
waztgsinwegamiaie v
sy AW e Tuieulfingiaaouangn...
9. wansthedeyadiduisnys 1wu FevesUfjiints foua U0 4.7.9
e iAnng uazdoyadiinnzdug vesiesUfiRnng
udedydnuaivielrdemneanatandddunsie vi3e
wdomnefiisfowmuiingmnetmun v

* ynildeadylviuSnuglieiuey
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ESPReL Checklist
5. szuuN1staenuazi luAgdunse

msdanmafuanulasaseduiilaresnisadsiansssumasade AlidduauAadeiuainnistivun
ineglsfeladuidns fuitanudosiinldasle auduluiliforfuidvieslsiidsseguiols Yaduidsasu
nuamAeerls dnsUssliuanuidssdeld nduidinmsuimsanudssiionistostiu wionisanaudes
suensfeasaudssiivmnzay mowlunenisdis wdenssduanuialfesanden aiunnunseming
Wludn srenuanudssesdulselovdlunsudmsaudszann msizanunsadanmslivugiuvesteyaass Ay
wiounarnisnoulinmranidu egmeldvdenisianisiunnudaendoifiedunnsmstostu wu nstdeuild
aoy msoan gunsalAestiedmiumagnidu unisiunuiesfunazmeuld nizgnidu Saunefanisdanis
Dowuuazmaudang feufifiiornuvasaselasiiluidunstmunnnulaonsvdmyans uazsedouufoadu

AvekAaziasluRng

5.1 N15U3WIsAMILEEY (Risk management)
5.1.1 M33¥YdUAT1Y (Hazard identification)

%

Y
hIUD

lsinendag

Tainsu/
Laisidoya

ArasuneUsEnau™

1. dswenududunseaniadenelul egadu
susITu
v 1
O ansueil/Sanild v/
ey Tund1saanan....
[ \pSesilensogunsal
S8y Tuid1saanan....
[ snwaugmsmeninwesiesfjoinis

U8 5.1.1 M33ryYsunTY

5.1.2 n1sUsziiumnuides (Risk assessment)

%

v
hIUd

Laila

Tiieadas

lainsau/
Lifidaya

AasU1aUsENaU

1. fnsUszfiuanandeslussei

O yara v/
58y fhosnstunou s vie Lenansdild
(euuuulild)

L Tasanns
58y foghstunoy s vie Lenansdild
(n3auuuulia)

L] osujuinns

2y FRgTuneY 35MT w3 Lena1sily
(wWiauwuulila)

99 5.1.2 NM3UsTlUAMLLESS
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oy P O I i1 .
Wit T | Wild [Lideadas| , .. ANesUNEUsENaU
Lifidaya

2. mavssdiunnuidssnsouequindoselud #0 5.1.2 myUssifiunrundes
O answafidld, 1fiu uagiia v7
[ nanssnusuguamannmsyiauivansiadl
(1 unmslunslésudua (exposure route) v
O fuiflunsshawmenm v’
O w3esdloflélunsinau
O daundenluaauiivhe
O szuulwilufivhem
O Aenssuiviluesfifnng
O Aenssuitliannsovhimiildlufesjifng

5.1.3 MseAN1sAMULEES (Risk treatment)

v o R R O I i\ 17 . A
%249 To | lily [lsdieades| , ... AasureUsEnaU
Lifidaya

1. nmstasiuanuides lusdesslul 99 5.1.3.1 n1stasnuainy
O fiufanie dwsuianssunianuidesg v GEN
Sy NUManIL.......
O finsvisasuiou (decontamination) Uskiauiiuit
A ja wa o < a wa ‘/
NUHUANUNEUA BTV UANTT

2. nsanAuLEea (risk reduction) T deseluil 49 5.1.3.2 nsanAUEeS

O wasuwadiimsufoRauiieaanisdurdaans
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3. wihgiivasedluiuidnarsingssy

" swdemsiaduazdives
" Fogsudnvouguag
" Syanwalaiunudusunsie

4. Sadvarsedynvinesheaendenusundsiiuduon uaslinarnadusoam iy W Sunsasedd
Arundauss Sty viennundsh fimeursestureaaiifedestumaaifilnegianadon Wudu

5. fthevenvsnamiivasedidusunsig egrstaiau

6. fszuunismavauarsiadiidesnvguiuiiay arsweiiidosmuauduiives wunefs arsidanaudy

1Y '

Sunseaaguan wu ashfigraduiwldeundugs arsifvdngrududusidadnduasiennss arsnenisnaty

'
v s al

g ansfiduiivsessuuduiiug Judu Fvevssyluenarsfeyaninulasasie (Safety Data Sheet, SDS) lufade 2

A
v

foyanududunsne (hazards identification) waziade 11 deyadtufivinen (toxicological information) @13
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wianfideadiszuunsmivaududivay dieliifinanulasadeserld wu ivegludnidnguaden uaziufiRaudes
IesuaugmanmnthesujuRnisviedauaiuinveuneuiavzanunsathunldld Jusu

137991 2.1 fegrasifigndiduiwdsundugs ansifvdngududunudainduaisnensiss arsnenisnateiug
wazansiuiusaszuuduiug

Usznmanududunsie firoeeansAdl
miﬁﬁqwétﬂuﬁmﬁﬂuwﬁugd cyanide, sodium fluoroacetate, ethyleneimine
aziridine, organic compounds of mercury, nicotine and salts of
nicotine
A15nauLS nickel oxide, arsenic trioxide, benzidine and salts of benzidine,

asbestos, benzene

a’lifiaﬂ’lina'lﬂﬁuﬁ: acrylamide, colchicines, carbendazim, benomyl, 2-nitrotoluene

mﬁ@uﬁw&iawuuﬁuﬁué mercury, lead hexafluorosilicate, lead acetate, lead nickel

silicate, warfarin
ﬁiil 7 C&L Inventory database, harmonized classification, Annex VI of Regualation (EC) No. 1272/2008 (CLP Regulation),
http://echa.europa.eu/information-on-chemicals/cl-inventory-database duAuiioiui 2 fgi/mﬁuaf 2558

7. Wldganeiuduiiuainaivioveuds uwimnniinisdaivaunsallay nldldansinduazvendelddnaniu
fosdanslilussidoudeuios lineliAndunsededldauld
8. linvmarsinduulfvuasduinvedldzUjuinisega19s eniiuvinaisiniiiegseninanisldeuluus

o

avIU

danmuanisdanuarsiadiniungusis
Judermuaiuduandeimuaily wWesnasnduvisnguandudediidnmsuazdermualunsdaiund
AVIERNIZINZA SaztiuoraindunseTuld defmvunanisdafivansiafinunguansenauuslanad

2.2.2 fotvuadmsumsdaiuanshal asufifsed

1. sfuarstalwliieernunasmamsou waeinidal waalw Jsemelu uazuasunn sgrsiiss 25 Wa’ (7.6
wAs) Tiimsinsananuiinamshin uasrnavesunasaudeu/unasiiinsenelluiesufdinsseneu
fushe fegratu mnduvasilinnufeugeegluviosfiing msdafivanshininanudinnuiounnnnii 25
e (7.6 we3)

2. ivarshalwlusiasufvinmstunvueilaaugluiiy 20 Gas (carboy)

3. sivastalluesujulinasluiu 10 unaaeu (38 an P 62dliiu 10 unaaew (38 §03s) devdmiulilug
dmsuivarstalnlnemmwrz suunnsgIufiun U ANSI/UL 1275, NFPA 30, BS EN 14470-1:2004, AS 1940-2004
Jusiu

2 Flammable and Combustible Liquid Safety Guide, Environmental Health and Safety Office, George Mason University.
(http://ehs.gmu.edu/guides/FlammableandCombustibleLiquidSafetyGuide.pdf Fududetuil 2 qumﬁué 2558)

® Table 9.6.2.1, NFPA 30: Flammable and combustible liquids code, 2015. (http://www.nfpa.org/codes-and-
standards/document-information-pages?’mode=code&code=30 dududletuil 2 Qmmﬁué 2558)
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UM 2.1 fegrediivasiala
| T Y
(1 199891890 a. https.//www.safetyequipmentsolutions.com/safety-products/hazmat-containment/eagle-safety-storage-

cabinets/flammable-liquid-storage-cabinets
b. https.//www.wisconsin.edu/ehs/osh/lab-flam/
c. http//www.herbertwilliams.com/products/product/61/
d. http://www.utexas.edu/safety/ehs/lab/manual/3_fundamentals.html
Fusuidle 2 nuaiug 2558)

4. ivarshalnigelugiimnzan

anshliidoufulugifu limaAvlugidutuusssuailflutu WosnmelugiBuildlutnli
szvudlastunisinlal wazdelifaguarsedrsiiluanmaliiinnisinlale wWu nasnliaelugidu Wusu Ty
wosuftRnisuaradyMuiiivarsiedl msddiduiivaonss 1y explosion-proof refrigerator dwiuldifuanslalud
é’auﬁﬂﬁuﬁ@u Cii] 1,1-dichloroethylene, 2-Methylbutane, acetaldehyde, trichlorosilane WHusu G‘Zfﬂl,‘ld]uélﬁuﬁ
senuuulidszuutleatunsinusemelnvdetladedug fieraviliinnsanlnniossdald

tnagin1sakunUsziana1shalnaiuszuu NFPA w3e szuu GHS' wanslude 2.4 avanuin 2
uennil deyaifeafumsdaiviiszyluenastoyarutaensde (Safety Data Sheet, SDS) #ada 7 nsldiuanis
dauAu (handling and storage)

2.2.3 dadmuadwiunisdaiuansinnseu feeiaugu

1. umemsiansou (hnsauasiva) lusesus wanfurinualng (Wiamnnd 1 8ns vide 1.5
Alansu) Vluseduiigeniiliiu 60 wufns @ 1)

2. vvaansalugifunsalaeamy uazdinivuzsessuiimnzay §dmiuiiunsamsvhaniandesiunsin
n3eu 1wy I8 wanadin videTandun Miadeusedfiend (epoxy enamel) Moy 19y aamanadn vie
fanverunaifiotosiumstilva  dwiunmafvmenmeuadn Uanaudesnd 1 dns vie 1.5
Alan3u) vutunedosiinruzsesiu vieiiTanreriuilastunisiluade

224 detwupdmsumsdaiuuia fregraugu
1. ifududalnedgunsaldaiudauss fufandsdestiasan 2 sziv videlsBadunds [HeUfdRnns wied
sos3udug fansadesiudunselitufufifinuluuinalndifssmiminvesdufarionadusniivl
fasegslugui 2.2

% Globally Harmonised System for Classification and Labeling of Chemicals (GHS) fi® 52UUMTIHUNUITLAN N1TANAAIN WAZNTT
domstoyaaaiafiuaziiifust fesdnsanssyiimuniu ielfiiansdemuandlaiiusunseiiiannaatidug 1l
AAmadieaiu
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JUT 2.2 fegnanisnsdaufianuunzadluesyfusinig
, '“
(T 198la9n http.//blink.ucsd.edu/safety/research-lab/chemical/¢as/storage. html#Basic-storage-guidelines-for-al
Fuaudladui 2 §imau 2556)

2. gaudanlulaleauyngadesdstnnseuiadgs nied euard Uouiuiigs dadiednalugui 2.3 Nsiliive
Uesiudunmennuianiglufmsesninegisguusmnidimuuineduinanudeme

guard Uasiuiing

SUN 2.3 fegnenauiand guard Uesiumidy vazldeu
(7 197d9la9m http.//proactivegassafety.com/gas-safety-training-workshops/laboratory-gas-
users-workshop §uAuladuil 27 nngiea 2556)

Muiivduiauaududangsllalom uasanthessyliogvdno

]
& o

wuAadnYaeRsY NenAINToU unasindnln uazidunisagasyan lasusnaiinudauianisdu

N

3,
4.

2. D

wiwareneaewlan deamaildiiu 52 ssriwadea

5. fudaufaeendiaurienduimiomnas 9y acetylene) ufialalu uas3aglndinls (combustible
materials) a¢9tioe 6 m wiedlan/widuiiluial Saugeesnetion 1.5 1wns (5 WA) wavaNaTNLag
Tnlsioenatiosndsdalue

dmdudwfaniussgansdunsenieasiy (musienmsdeluil) desduludifiuduialasianzidszuy
sru1eeINIA daeedlugun 2.4

> How Do | Work Safely with Compressed Gases?, Prevention & Control of Hazards, Canadian Centre for Occupational Health
and Safety. (http://www.ccohs.ca/oshanswers/prevention/comp_gas.html dududloFui 2 nuaius 2558)
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S18ANTRAADURSE

Ammonia

Arsenic pentafluoride
Arsine

Boron trifluoride
1,3-Butadiene
Carbon monoxide
Carbon oxysulfide
Chlorine

Chlorine monoxide
Chlorine trifluoride
Chloroethane
Cyanogen

Dichloroborane

Dimethylamine
Dichlorosilane
Diborane ethylamine
Ethylene oxide
Fluorine
Formaldehyde
Germane

Hydrogen chloride, anhydrous
Hydrogen cyanide
Hydrogen fluoride
Hydrogen selenide

Hydrogen sulfide

Methylamine
Methyl bromide
Methyl chloride
Methyl mercaptan
Nitrogen oxides
Phosgene
Phosphine

Silane

Silicon tetrafluoride
Stibine
Trimethylamine

Vinyl chloride

= o ] o W
SUN 2.4 A8819RLNULNADUATIY
T (]

@ wWhieldann

http://web.princeton.edu/sites/ehs/labsafetymanual/sec7e.htm

duAudiaIuf 12 furaw 2555)
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225 dotvusdmiunsdaiuaseansled (Oxidizers) wazansfineliAninesaenled
aseendlad annsoviliAnmdsiniuaznssadaldifleduiatuanshinuazansilvsilule Woansilnslnle
dutatuanseandladazhlidnalunisaniviifudu ilvastwillfifensandelnduiuil wiertliaansszide
leldsunnudou msduazifieu (shock) Mieusadonyu (Meegenguasesndladuansismsissians) msdnauiy
anseondladidertmundad
1. fvarseandlatieainanuiou uas unastudavsenieln ogrsios 25 W (7.6 wne) fedmsfiansan
NUTIuasendlad uazvuavesunasnuiow/wasinlinusenglluiesujufinisusenauiume
ety mndluvasitliinuieugunnegluriesufjiinis msdafiuaseendladvieainuvdiniuion
1A 25 W (7.6 1193)
iumsilaueendlad 1lumvuzuimSenmusidaudiides
3. lgthiaimanzau dmsvvanildiivarseandlad limsldanasin niegnens iesangnasdn niegneng
ansaviunsenduanseandladle

daee19nguarseandlad

Peroxides (O,”) Chlorates (ClOs5)
Nitrates (NOs) Chlorites (ClOy)
Nitrites (NO,) Hypochlorites (ClLO)
Perchlorates (ClO4) Dichromates (Cr,07%)
Permanganates (MnOx) Persulfates (S,05”)

Chromates (CrO4%)

asfineliAnmesoanlust (Peroxideforming materials) vaneds ansfidloyufisentuoinia arudu vieds
Uuﬁjawms] wailAAnasineseenlen 1y ether, dioxane, sodium amide, tetrahydrofuran (THF) ludu ans
wosoanlemduasiiliadesanunsavirliminnissadaliilefnisduaziiion wsadoaniu nsnszunn anudeu
Usznelil vi3e uasuan fegsansiinelmanmeseenles fimsed 2.2
msdaivansineliinmesesnlusiitermunded
1. ivarsinelilAnmeseenlamingeinaiusou uae uazuvasindnuszmeln ogstion 25 W (7.6 11ms)
MiAsRansananUsuuaisiineldiinmeseonles uazvuinveundsmnudew/wnassuiinusynielnly
veafURnisuszneufusg fegratu mndundsiliniuougannegluriosufiinis esdafivansineliin
wseanlynisaInuraIruTounINndT 25 W (7.6 wn9)
2. mwuzvssyarsineliiAnmeseanleddoeditniuum waglilignui wevanidesnsduiasinig
Wosnussdeanusas Daoavlninnissadals
3. dmsmsavaeunisiiameseenledednanas seazideaiiuduisrtunisasiaaeunisiinnes
aaﬂiszj(ﬁmmm@lﬁﬁ
®  6.G.3.2 Peroxide Detection Tests, Prudent Practices in the Laboratory, the National
Academy of Sciences, US, 2011
" Peroxide Forming Solvents (http://www.sigmaaldrich.com/chemistry/solvents/learning-
center/peroxide-formation.html)
®  EH&S Guidelines for Peroxide Forming Chemicals, Environmental Health & Safety,
University of Washington
(http://www.ehs.washington.edu/forms/epo/peroxideguidelines.pdf)
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A15199 2.2 Usennasansnnebiinwasoanlan

Class A : Chemicals that form explosive levels of peroxides without concentration

Isopropyl ether

Butadiene

Chlorobutadiene (Chloroprene)
Potassium amide

Potassium metal

Sodium amide (Sodamide)
Tetrafluoroethylene
Divinyl acetylene
Vinylidene Chloride

Class B : These chemicals are peroxide hazard on concentration (distillation/evaporation). A test

for peroxide should be performed if concentration is intended or suspected.

Acetal

Cumene

Cyclohexane

Cyclooctene

Cyclopentene

Diacetylene

Dicyclopentadiene

Diethylene glycol dimethyl ether (diglyme)
Diethyl ether

Dioxane (p-dioxane)

Ethylene glycol dimethyl ether (glyme)
Furan

Methyl acetylene

Methyl cyclopentane

Methyl-Isobutyl ketone
Tetrahydrofuran
Tetrahydronaphthalene

Vinyl ethers

inhibitors have been removed or are depleted.

Class C : Unsaturated monomers that may autopolymerize as a result of peroxide accumulation if

Acrylic acid
Butadiene
Chlorotrifluoroethylene

Ethyl acrylate

Styrene

Vinyl acetate
Vinyl chloride
Vinyl pyridine

Methyl methaacrylate

7317 Table 4.8 Classes of chemicals that can form peroxides, Prudent Practices in the Laboratory, the National Academy of

Sciences, US, 2011

A15199 2.3 F9819LNeINISRANSANtUNSHsaNsne LAaweasaanlas

iwaseanleniineunsIelanIanISIAY ; IVAIRINAUAY 3 hoy

Divinyl acetylene
Divinyl ether
Isopropyl ether

Potassium metal
Sodium amide

Vinylidene chloride

iasoanlodmnneuns1ela91nAUTNTY : HevasaImiuiy 1 T

Acetal

Cumene

Cyclohexene

Cyclooxyene

Cyclopentene

Diacetylene

Dicyclopentadiene

Diethyl ether

Diethylene glycol dimethyl ether

Dioxane

Ethylene glycol dimethyl ether
Furan

Methyl acetylene

Methyl cyclopentane

Methyl isobutyl ketone
Tetrahydronaphtalene (Tetralin)
Tetrahydrofuran

Vinyl ethers
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Susmeniesmnineseenledinnediwelswdus: fmdiomiSuiy 1 7

Acrylic acid Styrene

Acrylonitrile Tetrafluoroethylene*
Butadiene* Vinyl acetylene
Chloroprene* Vinyl acetate
Chlorotrifluoroethylene Vinyl chloride

Methyl methacrylate Vinyl pyridine

* ynvivluaniizvsanad azilenaiameseonlomiuiy wazususwasu1ewis (aaanizeagnade butadiene,

chloroprene, uagtetrafluoroethylene) AsAsndsnLAuLAY 3 [Rou
ﬁm Princeton University [ooulail] 191dlaan http.//web.princeton.edu/sites/ehs/labsafetymanual/sec7c.htm#removal
Fuaudedui 12 Juins 2555

226 foivuadmiumsdaivansfilneufifizen
ansiilaieufiseranunsanundunguld dadl

1) ansfilaeufisemediuelsiedu (Polymerization reactions) Ly styrene asnauiidioiinyfizen
wodwelsiwtuariliiinenuseuguiseliaunsanuaunsianuaesaiuiousenunle

2) arsiiladoufAseniledy ffarn (Water reactive materials) L9y alkali metals (lithiurn, sodiurn,
potassium) silanes, magnesium, zinc, aluminum iauﬁzdmﬁﬂixﬂavauﬁﬁam (organometallics)
WU alkylaluminiums, alkyllithiums tJudiu a'lﬁﬂ?juﬁtﬁaé’uﬁaﬁ’uﬁwzﬂamﬂéaamm%’auaaﬂmﬁw
TAnnsaninlntulunsdiidasduanslaln wievildashludedlndidssgnanl uenaini
9199zvlRlARNsUanUdesarslalil ansie levesesnledvedlany nsn uazufadivinliAanis
sondladlin

3) @13 Pyrophoric @ulugjidu tert-butyllithium, diethylzinc, triethylaluminum, @15Usenaudunse
Tane ansnquildofuifasuannaazyiliAnnsanialy

1) asihrieufitenileiianisidendvionsenunszunn (Shock-sensitive materials) L9 as7imylu
105 (nitro), tnde azides, fulminates, perchlorates \Jufu Tneanizegrsduilefldiulsznovves
ansBunIdedine WeasnguilgnidendvidonssnunssunnazvhliAnnsssdeld

msdnivansiflaeuiiseniiternmundsd
1. Fheandouidmeuvinambguieiuinfvasilmoufaser wu e “arsladeufisen-sulidn
wae “anshmeuiisen-vhududaennia” Jusiu
2. fumstafisedethoenianunsniiiegluissufvins wu s1eh intignidu Fauianass iudu
WevdnidssanneiviliansiAaufazen
3. dmsnsaeaevan MnIsIUINzaNYesa s lse U]z e At nave

2.2.7 21%ULUIIAYuaraaINa15All
1. WuasadlunvueiigaunIulsnnvesalsnd e
- Tl¥n1wugidu (original container)

- vhufiunsalalasngessntunsuzuia inszanmnsadnnseundald aasnulunivuswanadin
- shafvansiineliiAnmeseenladlunsuruifiinundeivdedui msgmninisidend as
ilAnn1sszdnla
- vufuansazanesnsiiil pH gendn 11 Tunuziia mszanunsadanseuniald
2. mwuziivssyarsadynviadesinisinaaniimansa
- mvusnnaiaiiussganaiaiidosssyBeasudilaliassunse wu 1
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- ynuniwuzidu (original container) vasasindfosdiaainauysallasdniau
- ¥ofuvosansiaiiuuaann uazdidufeudniusune
- swyuildsuanaiad fuilideldamseiiduadaun
- il stock solution #3a working solution iw3eauedliiszy Feasavans damumaw (@
Fulule) FeinFon uazTudieSeon
3. A599AOUAIINUNWT DIV B USSR sIATluazaanaIsiadlog easaNe Wy
- anuanysalvewda MsuaninIPuveanvuz
- aanauysal ddayansuiiu
- deauuuaaindanudaau T lideu

2.2.8 lanasteyanulasai (Safety Data Sheet, SDS)

Safety Data Sheet (SDS) videluunsnadenin Material Safety Data Sheet (MSDS) thu mngfaenalsteya
muvaendvansiall Jaduenasiiuansteyavesasiaiiviond fusiAsfudnvazanududunse fiv 3814 ns
udnw nsvuds msmidnuaznisdnnisdun LﬁﬂﬁmiﬁwLﬁuﬂ’lsL?{a’Jﬁ’Uﬁﬁmﬁﬁ?uLﬁulﬂashqgﬂﬁml,l,asﬂaamﬁ&l

FormuaiAeafunisdants sDS desi

1. v Sbs luguuvuiuenasuasdiannseiing
2 1A sDs egluiiiyaeuluieainisthgléviui wledesnsls wiedeinnozanidy
3. DS difaysasuiki 16 vt “auszuvang
1) deyaifeafuasiadl uasuiemdnanuazuiedwiing (dentification)
2)  deyannuludunsng (Hazards identification)
3) dauﬂizﬂamasﬁa;ﬂaLﬁaaﬁudauwau (Composition/Information on ingredients)
4) wwsnsdguneruia (First aid measures)
5)  11RNINITNAGYLWAS (Fire fighting measures)
6) wmsmsdansdlefinismndilva (Accidental release measures)
7). mslduagn1sdaiu (Handling and storage)
8) mimuaunslasuduiauaznistlesiudiuyama (Exposure controls/Personal protection)
9) aulAnenenInlazLail (Physical and chemical properties)
10) auatesiagnisiinufisen (Stability and reactivity)
11) Jayasuiiyingl (Toxicological information)
12) Yeyanusyuuilian (Ecological information)
13) aﬁﬁnimﬂumﬁﬁﬁﬂ (Disposal considerations)
14) @ agamm‘umsmum (Transport information)
15) ﬂﬁa;dammﬂmgsuawm (Regulatory information)

£

16) Youadu 9 (Other information)

Y

4. 45DS wadmsmﬁa“um575/1//%”317/@;]71.11/?”@01@1757775

e

i1 SDS Miuaile laensiaaeuaindeya SDS ﬁuanmwmwamiumqLammamﬂmwmm&Jmsmmuu6]
laimasly sbs suawiwwwamummmﬂmwmmﬂmmLﬂaaumawauamimulm wazlaimsly SDS 7
1A 5 U

v

N“amﬁmummaLﬂuwanﬂguﬂumwamaua SDS UIHHAN Q’]ﬂU’i‘UVIN?J’]EJ
UNiWa bl

ﬁ'

daun1suSuuseliiuadis adsvitmumanzey

¢ S1yavduALARILLTD 2.5 NANLIN 2
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23 msndeudieasiadl (Chemical transportation)
231 muedeufwasainmeluioniifinng msideufon fil
1 gihmsndeuremsindldgunsalilosiudiuynnail
A
2 Unsharvugiusseaisiadiesindeudreliain mn
Fuduoraniindrousiums fldy (Uil 2.5)
3 Ifsmduiituuaiu dedinimadoudearsind wiousu
naE U9 (;s‘dﬁ 2.6)

'
=

SUR 2.5 Mshasbunsflaudaennvuy
U 2.5

'
° o o

a < o =
SUN 2.6 TOLUUENITULARDULIANTLAL

o

4. ldnsnimSenimuzsess (secondary container) lumsindoudrearsind Inssoadunsuziliunnsin
18 Iananens wdn viewanafin fanunsaussavanansiad (§UAl 2.7)
wdoudeasndiiuveunadlalnlunivuesessuiiagiunszunn

6. ldwendumsindeudiearsiansouiiiunsauasiiiazaly (sUi 2.8)
indougremsiinibililun s sessuiuendy  fesnguansiiiniibilFuandu de 23 mern 2

sUR 2.7 nwuzsassudunanadin SUT 2.8 989inunIaLasivinayaie

B U B U

(ﬁ{M 1ghdalann http.//web.princeton. edu/sites/ehs/labpage/spills.htm Fusuidlosuil 12 fuwpu 2555)

232 muedeuthemuainmsuentionjiiinig meideufon deil
1. Mmwursessuusreunsalindeudreiiiuniasesy liunnvinde uasdinuyinansiaday
Isauduiuvariuiuyinasindd
3. indeudheasminiululs Tunivuzsessuiiuendiu fegrsnguansiiniuliilduandly 4o 2.3 aarun
2
a4 lanvuveslunisndougemisniiuay Sagsunsiesyniretu

[Fangadvuarnnivioiagiunssunnvazindoudts wu vermiculite Wnluiunszunn Wusu (GUN 2.9)

N

40



SUT 2.9 fegnafnnduanseiwas Jannunsewnn
1 2 Y N 1
AlglunsnuseninInaseivazAaaudney

a1



A1asu1eUsEnaun1snsan checklist
3. STUUNISANNISVDLEY

Dunsussiivaaunimnisdnnisveadenigluiesufifing isssuudeya nmsduunuasnisiiiu iiesenis
ida/dndn Ganunsafianuanuedeulmvesvends deyaliavdulsylenisenisuimsdanis nsUssiluany
LHB99INIUATIZVDIVBIAAY AADAIUNITIAMIBNIUUSEUUIUNITAIR

3.1 msdanmsdeyaveads
311 szuutiufindeya mneds szuutiufindeyavesdsasiaiflflurios fons/mireau/osdng tieldluns
Suiinuagiamuariadoulmussdeamsiaiiionun lay
1. dimsvuiindeyaveudy lugUuuy
= L9na7T
= dwanmsaing

=

2. Tnwasrvestoyavoudeiivuin linadldguuuilafinig msussnoudeite solui
= JSuavey el fuaa/viliAn/daua veudeluviatug
" siFveenIvUrUITy (Bottle ID)
" Ysmamveuds (Muazideauandlute 3.2)
" JRunaeude (Waste volume/weight)
" Suitiiindeya (nput date)
" seilAuende (Storage room)
" 99msTikFureude (Storage building)
312 nisnenudoya mneds msrenudeyavesdsfiiniuwas it dafiswesiosfiins/mienw/esing lns
finsdnvhlidutiagtuegiauonieuiiannasenuanuadoulmyswendslufiesujoinis/mheau/esdnsld
$he nMsnenuteyaiinsuisesiu desnsounquisieluil
1. dnsneeudeyaveudeiiiaiu
2. fguuuunismesuiitaeu lesseuaedoulnatoyalusienueeeossenaudaeiidonelui
" Ysuanvaude (Mwariduauanslude 3.2)
" SSmveudy
3. dmsresudoyaveudeiimsai
4. dmsusuteyautoguainaue
Fashegndlumsnedi 3.1

a2



A134% 3.1 Megedyduarsenutayarondy

" YA | L. o e o deo
SNEYIN Ussinvaade Usznnnvue Y| H3uinvaU dauiinu WhUUNn
VBIVIN
W04001 Mercury waste Glass bottle 1809 Uy N og 1411 22/12/2554
#Ain A
W06001 Heavy metal Glass bottle 2.5 @ng WA U og 1411 11/1/2555
waste fin A
W04002 Mercury waste Plastic gallon 1 8m3 U A og 1411 6/2/2555
#Ain A
W07001 Acid waste Glass bottle 2.5 303 Uy A o9 1411 26/2/2555
#Ain A
W03001 Oxidizing waste Plastic gallon 5 403 UNHATI N oq 1411 1/3/2555
#Ain A

3.1.3  msldusslevinndeyaiion1suimsianis wnetis nmsiideyaveadelulduseleviiionisusmsdnnisiv
AinUsslewigeaaiuiesdfiRinis/miieanw/edns Tusewialuil
1. msUsudunnudes lnensideyanduaniianeiieussiiiudunsenerainduluseninaivesds

wandudildldgnindeudneeonluandiunu wu frenunisssdiuanudsandoyauiuim Jssam
voude uaranuiiunelumieny Wusu

2. msdmndensutszanadunsidn leensussiualddefiaahanintuandeyauinuveadedids
fdaluusiazads iy souailddelumshinveadedounds o damdeusuissana s

3.2 nsiuvesde
wosUfoRnIsmsTuuU iR fail
1. Imsuenveudesunsigeanainveadenily
2. fnasflnrsdmunyssnmveadeinanza Wemafiusenisttn wasiiniivasnads Vado1adunasi
MUTEUUNATEINAING iesnnsguililuflsensy 1wy sruunsiuunUssianvesderesginadnsaiuninende
(WasteTrack) szuumssuunyssinnueadeesgudnmsdnnisiundaau wanden mnuvasafouazendiounsis
(EESH) vesuvningdumalulaBwszaesnndsuys Wudu (Misvazidealufiedned 3.1 wag 3.2 manuan 3)
3. ugnveudenNasiTIude 2
4. 1¥mvuzussgvendeimuzauniutszan wu lildavuglanglunisiiveendodssiannse wie
chlorinated solvents dsanunsaifnufizoniulangld Tunsaiivhwisansiadiilinuaudinuussgveads arsiniily
padufesllvasidrfuldldtureandedy Wudu (s 3.1 manun 3)
5. fnaaInavurussgreudeynvinesgndouazmeay  wadlunsdlfilivinansiadiinnussquesde
fiosaenaaniiueanieu annvesnsuruTTyvendsasiitoyadsd (hegrsaan uanduiidedl 3.3 nauuan 3)
" Jopuszyedetaauindu “veady”
* JoriesUfRns/derivey/fuiinveu
" Usznvveade/Ussavanududunsie
" diudsznouvesveads (Gnduldle)
" JInaveude
" fuiiGuussguecde
" Sufiviganisussquende
6. ATI9AOUAIINYNNTDIYDIN VUL UAZ AR MY RE A D 1T
- lfisesr viFesesunnim
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- aanauysal ddeyansuiiu
- demnuvuaaindanudaiou L lideu

7. vssyvaudsluvimnalaiiu 80% vesp1uguenIvuy

8. Diuiivivaifuveude oy

0. fimwzsessuvanveudeimnyan Inpanunsanuiaysesiutiinamesdsldivan mnifanisialua

10. ugnnmvugsessurInveuFs il wasmaiv/danweadeiiinAuldldaunasinadaAulald
ye3a154Adl (chemical incompatibility) Tngannsaldinasidiesiunsiadvansadiidiuldly Ghied 2.3
AANUIN 2)

11. 9199mvuzUssgYRuFereInUinaaYnsalandy Wy iinthgnidu gunsaldmivarsiaiunialua
gUnsaiviawazen iudu mnifanisun/Alnaveswends aliviliigunsaianidumariufnmsdudeu

12. 191Uz ysTgURaeneInANIau unastuialn uaziaalu egnelien 25 Wa (7.6 wns) fatins
fnsananvunvesunasnmdew/unasiidauszmelwluriesl foRnsussnouiusme Wy minduvasdilsiag
SouganagluiesufiRins msdnnenvuzveadevinsainuawmuaunnndi 25 wa (7.6 wes) usiu

13. ihuvaudeusaanlalwludoedjuinslaiiu 10 unasev (38 ans) 6980y 10 unaaeu (38 da3) oy
saAulIlugamsuduarsialnlaeans

14. FmuaviannisagigavesvendeiovanbiAulaTufeUlnT Wy mungrsnevessune
ansgeudnmeyyliivveadsiluviesufuRnsiiuuantesndt 55 unaasu (Uszana 200 ns) Il 90 fu
wazfinnnd 55 unaaeu dliiAu 3 Yu admndureadefifiauniusunegudsundu wu arslu p-listed
waste ¥83 US EPA ldmsiiuliunnnin 1 83 (http://www.epa.gov/osw/hazard/wastetypes/listed.htm)

15. fmuassezanfvYenasluiesUfuing

- nsdiveadeniendsiidn (Usinng 80% vesnnwug) : ldmsifuliuiundn 90 Yu
- nadiveadeliifiunivuy (Wasiesndt 80% vesmuug) : limsifuliuiundt 17

3.3 msaamsiinveude
vt fiRnsmstiuuu iR fed
1. fuuavfvanseannsmslumsanmisiinveadelusioafuinis iedunsianisveadedisums uazan
UsinawesdedangvmavderiliAnveadesunselatenstosiian wuujiaviesnasnisdsnannsusenialn
FURTRNlems Uiy
2. anmslémsiadiu (Reduce)
nsannslanssedu vneds nsanUTuaanaialdihuiiseiae (small scale reaction) Taggang
Tinansneaeunuiifesnsld efiu anUiinsansnanvesUjidenain 10 faddns wde 300 lulasans lngas
rnududuvesmnesrusznaulild Judu
3. [9asvauni (Replace)
nsldansvauny mneds msldasaifilisunmenaumuasesidunse o1fivu nsldomusauny
wynueadidusunsglumsuaudmiunmsdsddouquuadug (Coomassie blue) (udu
4. aan3IANYeNLEY PIENTEUIUNTT Reuse, Recovery/Recycle
" Reuse Ao mythianfiduveadundumnldlv lnglifinsiasuulamiensevinisle 9 sniunis
vherwazeauarns1gainwnuingUszasdlin 1wy mathwieasiedfliidusuanemndaie
T Hunmuzussyvesdsluiesufofinig nisléadeuquuadug (Coomasie blue) 91 ilafoslusiu
Twaa 1Gusu
" Recovery fio nMsugnuagmsTIuTianiiaansnihndusnldldannianueads 1wy wismm wawnu
vi3euh Tngrhunszuaumsuas/videmsara Sedeildinlaidududeddmingusvasdiau wu ms
ndufvihazane 1w ethanol, hexane 1udy
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= Recycle Az nstrianndunldlmilaenfiaudinisnenimiouly willesrusenauniaad
wilouiu Tneni1seunszuIunTANg 9 Wy nsuasukiaunldlve msilavguviaeulvd Wudu

3.4 msudauazindaveade
Tunsthtauazfdaveadeduiuiussnneads TnedufiRmuansaidavesdodosunouii ua
nowdeindn (mwauLaﬂmﬁ'maﬂumﬂmmﬂ 3) lusfesufiRnsmsiszuunisdnmsdenseunquasieluil
1. U’/‘Uﬁ)“ﬂ@dtﬂﬂf]@iMd mneiis ‘MmﬂgummimiumﬁmummaaLawummLﬂuaumwuawmmmmaGﬂ,m
oanausasganeszunethanssny Wy nsanfiuvesdensnuazivalidunardeuiivaaion sy
(hotmstiameadodssduuandummd 3.1 mesan 3
2. Urwhveadenoudeiidh mineds FesufoRnisesthdavendesunsedliasatidaldiondesiu
foudwITTmvionhsnuiisuidn eananudusunnessrinsiiuiniviuasnsuuds Gregrens
Trimmeadedestunandlunsed 3.1 manuan 3)
(gehegamstamsvesdeluriesufiaing uasuvasudifiuduieiumstidauasidslude 3.4 uas 3.5 maruan
3)
3. dwsadgluisalaeusuilasuluayg slunsiamsveads annsulssaugnaImngsy nsense
gnanvnssn (Yoyafunuuandlude 3.6 manuan 3)
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A1asugUsEnaun1Insan checklist
4. ANYAUZNNIENINVDNRIURUANT QUnsaluazinTalie

Dunsussiduieanuanysalimnzanveslassadieitugiunisnisaiw gunsaiwaziadesiionisly
WeaUfiiAnas flwiBedernuiaendsvasiosufoing wasduiadefidaldauysaifuildon oswnoradu
Tassaafin videnseonuuuilalldddaiansldanludnuugiesufiAnislasians  deyailiidisialu checklist
Usgneumeteyaidvanminenssunarimnssy giufinsldnuats Taaild seuudans ssuuliibuasszuussune
91MA szuvassUlag wasseuuanidu

4.1 ewdandaenssy
411 anmmeluazmeuenitlinelilansunsie (@nmudnalasseuniosinstadsyannnelush

o1msTogintusiosufifing)

1) 9NN UNUDI OSHA' laboratory standard, GLP® handbook 481 WHO’ wag OECD series on GLP
and compliance monitoring ldiaueneaidenliisatuludosoraslisd

HosfuRinisasdl vun Snvazmsneaiuazanuiing fumngauiunsufoininfieantadeiionnas
denarnananiamaaedlaeieslufinisaisiasuniseenuuulilinisuendiuseninenudiudieg vesesfuminis
ogavsnzan (gvazdendfianislude 4.1.1 manuan 4)

2) anmudnalneseunioeimsirndsyannanslufeiaisitegintusiesufjifinng nunesiuds
Aanssusneg MAnTudie wWu vsnadiadsaludiiiinnsifanssuiidelfiinaudsmsesunsiose
viesUftins (g3ieaziBoaiisdslude 4.1.2 manuan 4)

412 Aéﬂndvuﬁlﬁuﬁaﬁﬁawﬁﬁﬁnﬁ (laboratory space) aanmnfv’yuﬁ?w] (non-laboratory space)
1) dawesufiRmsusnarniuiinmeusnosedinau/dndsiui 4 fu/dmsmuguniadiesn
2) utsilufidonfiRnsuasnaaeydndinm/dnfurearanand/dniivnidmii senainiu
3) msilduituiinne dnsumihfuasiniseiiteldlufonssusneg deluid
3.1) mwhaudmivaatuiindeya Taeffuivinnuianngauiusuumuasiumem
3.2) MsinaeY w3 MITUUTENIUEWNT MIvhnanssuaIumenge [Wudu Nufisnanasus
fufivenandruiiuivesfiinisednsdaau lasuuiu
0) fimsfaiuildan wu fuiivremiaivased Souadome waziimsldnueamnya
4.1) auLnauiaes OSHA laboratory standard, GLP handbook 484 WHO way OECD series on
GLP and compliance monitoring léinauesisasdenlifeatuludesnisuaiuiinisldeu (zoning 1541 nnsil
o fiRnsiidnstuiiuildaosastaglunsauaunmadndsesyaaailliiieadesiufos foanslasanislu
HosfoRnsfiflansiaiidune vieresUfiRnsiidanstiuiuned
4.2) msgaeavidenlude 4.1.1
4.3) samauagldeiuegramunzay el Snsdaeiouiuiidmuiivvesuazatsinii
Jansealilasane (gseazidenlu meduieusenaunisnsen checklist 2. ssuunisdanisansad) lifinnsivees
viomsiaiiuenimiloluanuinaiidinunly dausuneuoniios Wy aumiadu viemeluties wu Tigaaaty
vide g9t sy
usnandinanaandsiunds wndululiiesufoRnisastimauenussinniesufiRnnliuviosufofnng
wivhlunieresfiinsfiey muisionninuenUssaniossjoinmuandes dudu

T OSHA 031910 Occupational Safety & Health Administration, U.S. Department of Labor
8 GLP 811310 Good Laboratory Practice

® WHO gou121n World Health Organization

' OECD #au131n Organization for Economic Co—operation and Development
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(unauginisuseidiuamdssly AeSuleUsznaunisnsen checklist 5. ssuunistestuuazunludedunsie uazg
TwaviBuaiaitlude 4.1.3 uay 4.1.4 21ANuIN 4)

4.1.3 yumituiliaznrugeesionfiinisuasiuisenies faommnsauuaziemenun sl g
UURms vilauss Suanniesdouazaunsal
nsfmuaiuives fiRnsimnzausuianssumsldu Suulduasuinueiesdiouazqunsal i
nsrmualy ol
pusnesgunstlesiudafise vam. 3002-51lERmunaRuTideaudmuReiTRms aunei 4.1

A1319% 4.1 Snwaszianssumslduuuame duruiaiuideauiefAuInaINgAY

A
VUIANNUNADAU

ANwaULNAINTIUNITIYLUULANIS . .
(MUY MTIUUATADAL)

=
Ag01UANYI

Wieannaed (laboratory) 5.0

(1 2 sgruntsileariusndne aam. 3002-51, 2551: wi 73)

mifﬁ’mumﬂummﬁuﬁﬁawﬁﬁami UBNIINAMUARIUNINTFIU 289, 3002 - 51 e FaanunsanIvug
TalusUuuudug manasitaznAsgIuNTeenLUUTBIiIUsEIA (@518aziBeunlude 4.1.5 aAuuIn 4)

dmfunugeueteIs MuNgNsEMsIatuil 55 (wa. 2543) fe 22. ¥insivunauinaugees
9115 (g5 wazidenizessinszerislude 4.1.6 manuan 4) siesvSediuvesermsildlunisviniansausine dosd
szovsliitosnimuiiimualiluned 4.2

A13199 4.2 ﬁJu’Wﬂﬂ’]’miﬂﬂ‘U@ﬂEﬂﬂ'ﬁ

Uszannsidannis STULHY
1. goawuiulueias 2.60 AT
2. @dnau vieaseu 3.00 LWAT

(11 nnseNs1avuil 55 (W, 2543) lungmsneeinns 91wy, 2548 wil) 3-211)
AIUNINNUATUIARAE TEHEA1 VaaiuTuasmufuneluiesu JuRnig aunsammualaniunae
wazsnasgulusinalseme (@seasBeatude 4.1.7 anAnun 4)

414 Jagildiduiudovesiu wils man egluanmili  davumnzausienslduuaslaiunsguauas
V139501108 NaL UAD
Tanegluanniid vueds Janddlinuaognisldnuniedonanin liinsnanseuainiiuiy vielldu

q

¥
A v 1

wilsdnilaunnsin ngaseusenaniiiusiuans lifinsiAsudnwaznnenwiuvesiag wu & wie Anduda
(texture) \Jusiu

fanfiaumuzaudonisléau vanefs idnvasiuindudoifoatu 885y Tudyngu 4
anuamsalunsiuln nulil liidususnsedeialilngd famasadslunisviem nmstestugtime dan
Ay (nuvw) Tunsldan famumumuseansiadl thuazenudu ansateuwenldiodofinmudeoms wasd
ANdAEAINLAE e TakaTnY (9easidunlude 4.1.8 n1AKWIN 4)

Ie¥unsquanazthsssnwegsasiniene mnefls mstinisguainu aseaeuanwnsldauesiazidon
Fiiumstesussdniidemeliogluanmndesldam ogaesTar 1 ade

ar



4.1.5 Youdn (Uszg-mhan) dviauagdnnuimuzay lngaunsoniugumsitieenuazidnoenladely
natlgniauy

=

fivszaegeiles 2 Useaiialdlunsdaniu vindifies 1 Uszg masivdsisiiamnsaldiiieduniseen

Y Y
¥

anidusenludsiiuiineuenlilnsazmnuazasafe nuansgIu NFPA Standard 101 fwusliuszaiiliiduysey
madhoonvdnvesesfiAns mfesegldaudug vl fRnfumsdgyamdntudulseaildlunsenemniln
(egress door) msilvuneE1eey 0.80 Lins

figunsalusznauuulserediedes 1 ﬁ@ﬁiﬁumsmuaums%—ﬂm wagSnwanulasndy uudsegUla
ndvaivldiesamsadadenldniondainisldnu eraduszuussmmiilifienununisiieu (manual) vie seuu
§nlugi (automatic) wuulauvunilsvderisassegnetaniu dndulsegdaluffnldszuulniniunu einmg
anidu 1wu nifu viie Anded fudesannsndandonadassnluiifionuasnse

vnUsggifiamanisiadfissegnafisieaingUameldideinmaanidu lunsdidadlmingg
U%’ULﬂﬁﬂuﬁqmqﬂﬂszﬁﬂﬁzﬂaumuﬂﬁza (door fitting) niiitelsiamnsalineen vie wWasuduuuvuiueia (@15
Wwih-oen Idiaaesdinn viouuuniudeu wionnudasnd

4.1.6 Usegilvesdmsvuesainniguen (Vision panel)
nsiidesdmiunesnnatgueniivses ieauvasadeuarliuiladndieiingUfvnnieluriesvne
nuawRes yaraneuenausaNeiv wazdiluhewiaels

4.1.7 dmbheeiaunsodnseniiesyuigeiniald amrsotadenlduazaiusadneanlalunsalanau
Wesnunnsaiianudnludesdinadamiinsszuigeinimieninnsveassasied WWudu mnla
fimhenaudfinisszuigemenedsous fenalddndudedinieieild (gaeasBealude 4.1.9 ananuan 4)

o

4.1.8 yummuauneluies (Clearance) nilileendy 0.60 wws dmsuniuduinly uaznirliioena
1.50 wws dmsuveanaiulueinis
AUNYNIENTIRTUN 55 (W.a. 2543) 8 21 ladn1sinunvuinanuniisgeamaiulueiasmuniss
=
a3

A15199 4.3 VUATBMLAUlueIA1s desdinnunislidasninaiuiniivue

Uszannsitennns A1UNANS
A1JN97U ©1A15EEI5UY 1.50 wns

(7 nnsznsaativil 55 (n.a. 2543) lunguangerns enwy, 2548: wih 3-210)
ATEazBUATIUANNNYNTENTIRTUN 55 (W.e. 2543) T8 21 Tunguaneenns 81w, 2548 v 3-207 s 3-215

4.1.9 vShamaiuuazusauiganuloamiat-ean UsimIndiinyan
mniFwemsegunsalinueusnamaiukariamadi-sen o1viliingUAmsnslunsunfuag
Tunsdlan@uld mseusnarinarilududumdayamantainisldausgnasniia

Y &

4.1.10 vSaudumadugnieesn lusuaausunsie vsesunsiusinneg idniudessunsie wu gify
arnd, gaandi 1ludu
ATA0U9IR99 fdssdunseuazannsaindad sy wu fivansadl vse ganaiu ﬁiamaﬁﬁmﬁmqﬁama
Igineninagdneiuszinndun LLagLﬁaLﬁmm@LLé”m*mé?aagﬂuu%Lammné’r:gﬁ]mé’ﬂ%ﬁﬂﬁﬁmmwLé’umuauﬁiéﬁuﬂifﬁ
anduld

4.1.11 9aY5g09UUANI5UENDDN2INY A 151 T NANYDID AT
esandeslfifinisdndudesmivaunisidnfsainyraanisueniiall waziluiesniileniain
guRwaeine Ia daunisuennisdyasesnaindrunwansisaenanvetensastislienyliaese1nsilidifettes
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sonluldazain wagyiliiiuinldnudug vesomsimnudsstesaingtfimgrsonisuuleuasniienaiinvula
sy

4.1.12 dnsuansteyainuaranidnenssuiidoasinsindeuiiuasansaenuau laun ey uanasums

% '
o

uazidumaniliuasiundsinigunsalanidu (intagnidu Mdam s1eth gunsalduinds yaugumeruralnsdi
Jusi)

nsfmuakuuiaity (Floor plan) veseasusaziy Tildnumasgudaseluil

1) AungnIensatiufl 47 (e, 2540)

2) mungnignsafvuadeulalunsld nafuinvisasnisiilinseuases SsdeiivinlAndadfeldde
wazfanssuoravhlimAnsafdeldineuaznisiansliiyarauasdedniulunmstestular sz iusafdy wa. 2548

3) augilemadanisnsiaaevemsiiiennuuasads (@miunisnsrsasueinsaunguane) tng
NN uwiaUssnalne (3En.)

(eazidealude 4.1.10 nMANwIN 4)

42  waandngnssunielu: agdinel wesliees inesdleuazaunsel
4.2.1. dmsravgumndide viedlaunsalniugunstinDn asiusi miesiioas iniedlouasaunsal
Tasnsmuauansanseungui mstideufineudldnuiigndemazivanzan wu §ifvansedinld
Ruansiediidesmunuiiay dosdinnuadoruasdodldiueynnould (esduszneu 2.2.1 4o 6) ilusiu
4.22 pyins lesines iniosilouazaunsalitgandt 1.20 s Sidavieigsessuiudeuse sauduiv
989 3egasey TnmsdminivlaseasrmSemiiegaumunasaiung

§a s

1) gruisesfumslannsgiu (nsaeuiudmunuvsedinniieaiiug weslines inTeslowazaunsel

wianti) laansldagtusidiing wu Wedeu Teinu vieddvhau sesfugunsaiiifdmiinanng esminen
AingtRmald weieslnesinarifldgnosnuuuiniieldnuludnuaedena

2) madteiiutufiures dase dufugunsaiiniosuia dudmiunadedinnadeauimand msdidnume
Audouss nmsgufinmanseaeuduarudusuasnisiuimiin esegeudowuivimns vieaniuin vieffy
fununerdeastost wesliaes indosflouaraunsaimartv) limsreiiuios viothdwewineg snuszgndld
Weldutwivres dass Tufvgunsaliadosd iesanenaingifimald mndinnsnoaduasinsiilignios
Wigau

4.23 pysaei lesines inSeudlouszaunsal masdipamunsausuyuiauazsaaaus N eV ufRI
nmsfvuaTsazidoainag lifidefmuasmungmnefifissfeuusiuasdofiansansieg iensaaey
YUIALAETEEETINTITsaziBunrine vesngin eitines tnTesileuazgunsal Aldnuluiesufiinisinfinam
wanzaufuruaLardadusneesfutinsnundnnisemans (ersonomics) dslsinelAavietinunliuiion
\RngURmgviesunseredltau (gruasBeaifidilude 4.2.1 narun 4)

4.2.4 mvunszeysenInlazUUan suasswmnllazuguanisee vz
Asgaidealude 4.1.7 A1ANUIN 4 Y30 §318a¥i8EA1NL304 Building: general principles #a4®
Facilities: building and equipment lu GLP handbook %11 18-19

4.2.5 dernseghniosufuinisuaziee ey 1 s
rsmpglndusnamnsesniesufufinis Wesmniluiunisianunsesndilaie uazidhialdasainly

nsdiinmnandu wu arseiivn vieialilngd uwagldviauazeinsianienewdi-senainvesuiming wiie
guaundienauazanmsvuilaunasialianaigluesliinsdnieuen

4.2.6 A3 WU ggaadu gariuilial egluanimidearnsaldaulad uazinisguatseinyiae
auiaue
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ArsfinsmsadnuagmsinauresgUnsoimatoguaihiane Tnsnsaaeuaninnisiinuresssuy
N139ABINTA N1338UIBDINTA ANLvessiddanslilewn wagnsvinauvesesdn (sash) Aumi lneenedeann
Aomsldauvesgunsaifun

nsguanaziigesnwiegisasiiane wueia dnnsguanaztngsinuInsneives OSHA laboratory
standard, GLP handbook 983 WHO ez OECD series on GLP and compliance monitoring Tuunil 2 1304 Good
laboratory practice training $134® Building and equipment 1¥atioe equipment (A518azidenalude 4.2.2
AMANUIN 4) kagasinisguasnw asRdeUanInIslduet ez ﬁ%ﬁum%aumudauﬁL?{amdﬁaﬁuamw
wSaalldau eghatesday 1 nds

4.3 udanssulaseEing
4.3.1 lufinrstrymdenigvsiaalasiasre ludsegunnsramiuan - arudaningiguenuazniely
WosufuinilineliiAasunsae (@ammeven ldun animusiulagseunieainisirufeuaraninmelud
9In15TIRgAn RGNS
arwaziBunnde 4.3 sAmnssilasiaing tegosd 4.3.2
432 lassasnemsannsosessuiminussynvesernis (bminvesldernts sunsaluaziniosie) 1
nsanaaeulasaiieenasmssiuausiunwduss angiomaianisnsivaousians ey
Uaensiy (@miunisasiaaeusimsmunguine) lasimnssuanuwsisUszmelng (an.) léfideuuzainientunis
psdeunAawy Ll nsnmaemsmungunensasevoimadufisinsesadesulneiuuaminisdina
Doswtuuansdagui 4.1

dsfimsansiansivgeu )
> Sudlassai
—> s — R
. ¥ AsidesUvesens
@979 U099 ] —> 4
(519 UIUNUFI) —> o
- ANULEDNAN N
YBITE0
p 1B
y NITUANIT

a

SUT 4.1 WUINNNITASIVFDUDIANT LUNAALIULU BIAL

= ey a

(a7 pilamAilanIInTI9a8veIATs IionIUYADA Y, 2551: wil1 333)

v

dusgandeannsvaevanimanudonevedasaing WgsvazsiBeaandtlude 4.3.1 aanuwin 4

4.3.3 lawvasieermsdnruainisolunisiuliuasmuli siwdesessumeggniauls (@aruaiuisolunis
FrumunUdsmeYeseInsileamganiduluyisaamilaiainsoenenaueenane1n1sla)
Tildn1uunsgrunistesdiudadss 1an. 3002-51 Tun1an 2 v 3 e nsgiulasasiaves
lﬂl U v a o a 14
p1AsiiteUesiudaasiy (@'ﬁwamasﬂu% 4.3.2 MANUIN 4)

434 dmsmsaovanimeslasainernsegiiulsedr fnsguauazhzsihiegieloeTazass
mstinisguainw nsrvaevaninnsliiau sudunsdenusudiniidemeliegluanmndesldam
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Uszal

Usdmeinuau: sruukdasindsindiyialaid
Notmasd 1MUYy LI UNAAIVANLEE
Ay udated

(n) ASYINU

() W

(A) U aaules

(9) NanlNLaranweadn

(@) wvasangluingn

(@) nsuaUsumes (Transponder)

X | X | X[ X]|X]|X

X | X | X|X]|X]|X]|X

YAAIUANFY Y IUTATD

X

Uiduadeslseniegnidu

L3RR LA b nAFUAA

10

X

aeleni

11

gunInlsudyay 0

o

(n) aunsalnsiaduaiuluvieay

() gunsailandoavienalii

(A) @INTSLUUAULIAS

() aunsainsradullng ufiauazdug

() gUnsaingiaduauiou

(®) gunsnludavaeieile

(v) aunsalngRIUUaINGS

(@) a1 svihuvesgUnIalngIaduay

(m) av1vanulivesgunsalngiaduaiy

XX | X X|X|X]|X]|X]|X

() gUnsalnTIaANdTR 0

X|IX| XXX X[ X]|X|X|X|X

() gunsnlnsianislvavesii

(T4 1993 IWTZUULI NGl 369.2002-49, 2543: wil) v-3 59 9-5)

2) wnsgrunstesiugadsy vamn. 3002-51 7AN 5 1IN 10 N15ATIVERULALNAFURUNTIVRITYUY

sundalatinisauiBuazsreziatlunmnsivaevaunsalufasssnnaimisnd 4.7

- o 9 o v U Aw
M50 4.7 ﬁ?i?ﬂﬁiﬂﬂ’]iﬁ]iﬂ)ﬁ]ﬁ@u NINAFBULATNITUIININVIER QUﬂiﬂﬁu‘i%UU{]@Qﬂu@ﬂﬂﬂﬁJ

aunsalluszuutlasiudndde /g YA
1. inFasguinfumag
- dusheLrdeseus - VA ULALLATOS NnduAm
- Juietamasinii - MndDULAULATDs NNLAoU
- \ATasguih - npapuUTInaNsguLhuayA Ny NnY
2. Wafuthdumas
(Fire department connections)
- a¥urnduimas - 959970 NNLADY
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1349 4.7 M NETUNIIATIRERY, Msnadeukarn1sUngesnwTan eunsalluszuudesiudadsy (se)

aunsalluszuutlasiudafse 3®/s FTULLIAN
3. WIAUNEIUDNDIAS (Hydrants)
- TIRULNGS - 590U NNpiaY
- nedeu (Wauazln) Y
- U1395nW N 6 iy
4. Faihduinde
- swduih - ATIABY NNidou
- an e - TIVEOU NN 6 Lpigu
5. sedminduindauazgiivaedn
(Hose and hose station)
- awdatuavgunsal - 13IVAOU NNLADY
6. sruuINIzEduINES
(Sprinkler system)
- Main drain - IndBUN13tna NN 3 1pigu
- 119FIAAUAY - NAABUAIAINUAY nn 5 Y
- Fhnszneihfuinas - NAEDY 1N 50 U
- dyy - AEBY N 3 Loy
- dimdnranslvavesi - IndaU N 3 Wpau
- 8197 - IRdaU nn 5 Y
- MEIRIVAY - ATIVABUTAA NnduAm
- asrvaeugUnIaideninad NNLAoU
- anREUaInddy g IUa-1Una7 N 3 1w

(B 1195gun15009AUSAASY 2am. 3002-51, 2551: i 229)

duszuuiadedeans asiinisguasnw avvaeuanimnisldiuesvasiden Andunisdeunsuduidone

Tiogluanmniouldanu egtioslazasy

4.7.9 mmﬁwwammﬂumanw Loy ?fawmngumms wmmwaoﬂg‘umms Ammammmwauﬁ BN
osUjUin1s sadedtydnvaisamiosmneainauanidesiunsig nisinsaamneiiaeatenninguanemmue

ﬂi']EJawLEJEJﬂﬁ]’m‘Ua 4.1.12
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A1asu1eUsEnaun1snsan checklist
5. STUUNNSUBINUKAZKA bUNYDUATIE

nssanisEuanuvasndoduilovenisadreausssuaudasnds AfdwuauAadduinnig
AvualdineylsAetedodes fujtRnudessinliansle auduluiiferfuidaieslsiidesegriel Jadeoides
frumenmioezls dnsuszdiuaudsaiell sntuddinsuimsanudssiienisiosty wiensanamnudes
suansAeasaudssiionngan monlusemsding swtenssdumnudnldoguasden aiennunseming
TUlush swuanudssesdulszlenflunisumsaulssana WIIEaN503NSIAUNgINTeITBYATTY AN
niouuarnsmaulanizanidy a&uim&flﬁﬁasﬁ’aﬂ’lsifmﬂ’ﬁﬁwummﬂaamﬁaLﬁaLﬁummmiﬁadﬁu iy NSty
@98 19890 Q‘Uﬂi@iLﬂ?@qﬁaﬁww%’UngﬂLau iamﬁ’qmiﬁLLmuﬂanﬁuLLasmaUIé‘]'ﬂwazgﬂLau Fomnedensannis
estunarnisudame deufifiemnudasafolneimludunstmuaaiulaeafodiuyana uarssdoudiin
%us?wauwiazﬁawﬁﬁami

51  n1sudvsaandes (Risk management) Lﬁum%ﬂﬁaﬁwﬁﬁgiumiu‘%mﬁmmnﬁaammwmﬁmﬁmaLﬁmeﬁu
Talunisiinujumnng Wlad1fyreenszuIunITUSMIsAILALY (Risk Management Process) vJundnilidoules
UszauAULUUATUNAT 53‘171"'\]8L%Mﬁﬂﬂ’]iU%Wﬁﬂ’J’lﬁJLgENéljadLS;J/’]ELR]LLU’JﬁﬂLLa%‘Vié’ﬂﬂ']SSZJENﬂ’]iU%Mﬁﬂ’J’IZJLgﬂﬁiﬁﬁm%u
Tunnuszinu Fausznaude 5 nszuaums e

1) Mss¥younsie (Hazard identification)

2)  msUszdiumnudss (Risk assessment)

) msdansAanandes (Risk treatment)
4)  MIENUMTUSISAMUEYS
5 msldUsslevinnseanunisudmsanudes

W

\4

A153NNTITANULELS

N1338YDUATIY nsUssiiiuaude

\ 4

\ 4 A\ 4

A193789IUNITUINNTAULES

v
A5hUsEleviann
S1E9IUNITUIVITAULEES

51.1  M338yYdunse (Hazard identification)
nssrydunse vneds massyanududunseresingrieanunisaifidiafiatuudrenadudunseld
wona1nil lutlagiudaladusuiennaddenu “nsszuanudss” uldidudnuwimsdmiunisuinisanuidedls

Wikt lnen1sseyanudeste nsseydunseniiatulugisiamils
gndegat dvhavareaaslsnesu amsassydunsgladel faruludunseeglulssinni 6 a1sfiv
(UN Class/UN No. 1888) wiadudalauni1smiela lonaslsnesuaziinliiinaiuszasipewoszuumelanasssuy
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Uszamdiunand iledudanisimilsazvilfiAnanuszaaifesiavanazenafienniniuian edudalaenis
fuuszmuagiliAaunalviuiinauin dee Tomisidunienuazendeu ileduianianazvinlinszaoife
wazan Winguwssoravilimueale 1usiu
lodiaanns srymamides desendedoyatisnandunfinsansuiuanudusussefe snfediatu le
szinevesnalsnesud1eiu A1 PEL-TWA (permissible exposure limit — time weighted average) iy 2 WiiLox
nanfe nsgansilenaslsvledu Alaruiduduuszann 2 #du wnnd 8 Slusdetu aunsaneliAndunsesde
ammwlmmwamammmu ufadediale ﬂaaIiWaimmmUumiﬂau Seluuyedie (g foyavsznauldan
ionansdoyarulasndts (SDS) vasaaslaniadu CAS No. 67-66-3) fatiu lun1sszydumane uienisssyaundes
fNLimﬂﬂm‘iﬁ’]i?@ﬁ??ﬂéﬂﬂ@ﬂﬁ?i?ﬂ%éﬂugﬂﬁiﬁl nntladedeluil
" msiedl/Sagild \wu Feyannuidudunsievesansinil/Sagitldau asaeaeulsan
= aen/dydnusimudusunnedisnn wasenasdeyanuasndy (SDS) vesmaiaTii 4
W ethidium bromide (EtBr) daLduansnonaneiug iesanaansovililassaina DNA vie
answugnssuasuls Wusu
- Supeumavhaudvasedisiedy vie mamwaﬁLﬁm’mﬂﬁﬁ%mﬁuma’ﬁmﬁmﬁmﬁ?u 9 19U A3
1% EtBr foaiFoaradiu working solution lansazaeduns laifindu Jausizideanauds ming
nududalaeassianunsanebiianisnateiugle Judu
= FaulonSogunsal fimsdsrhaniunmvsaaiesfleviogunsainastunounisliiedesiie/gunsal
thu annsaneliAnsunssendlsléthe Wy wdesdioiinauduatuuasianueuenauinfamderiil
Huunauazinitold vie nsliiedes sonicator livhlieaduandeadudssauigoiniusunse
sowinle Wusu
" Fhwarn19menInyeiesUfiuanis insdradunsisandnuugnianiennlngsouuTioud
UitRnuinderlstasdummaliAndunseld Wy vinaiiouinseesinunamsyhauion
TR Ausuasndy viefuweswiesufiRmstadusiuiliuitRnsensdumnduld W

512  msusediumiiudes (Risk assessment)

WlavesnisussifiuanudgsvesuuRnuluiesujuisinng Aenisimuadiudsiiigidesiunisiin
o v o A U = a v & a ¢ v o o ' & W )
dunsenahugenleanugalault dunuuamsng tnglvdaauys 2-3 @7 wu aududunsie (hazard) AuAY
WululalunisSududa (probability of exposure) w3e Aadululafiaziindu (likelihood/probability) fUNadns?
MINNIPUFVNINLAZ/MTAUUaBnANY (health and/or safety) Wusiu datundnnisvesnisusuiduanudss Ll
wilauiunisuszluanuudunsie (hazard assessment) Li931nApauaInNuduusvaefiwlsiuInnia 1 f
(F9819N15USLUANILEYY WARIIUANSI9A 5.1 — 5.4 A1ANUIN 5)

Tunsufdau aas
1. dmsvssdunudes insuduaseuaguiis 3 sy fe
1.1 yara FURTRNY (Bu Tndnw TnideiviiRnes) desenunsaustiiiunnudesemnuiowas
yhauviesgluresl fiansld wu audswesnisdudaansasifuguaimuesnuies iWusu lu
vmhsnuaziinsivuelufiinunsenuuue sunsussiiuanudesvesauea (risk self-
assessment form) uazfidnuliiuguitRmuiedaiuse
1.2 Tasen1s lunsdififufoRauvarsauujifnunelilassnsidesdu dosdinsussiiiuanundes
swiulasanig Weliifiunmamesaudssiioafstusaznanssnufuynauiiuf iR taeld
wuulesunsUszfiuanudsswedlasinis (risk project-assessment form) Faondasenildann
mamﬁﬂswmummLamﬁmwﬂﬂamaawﬂgummwwmlﬂmqmi
1.3 ¥oaUfiints mavsudiuaudedussduiesufoinisi ansnsathnanisussdueudessedy
yana viesziulaseinsnsniuiieiinszinmanuidsswewiesl juannsle usesiivdents
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Ussiluiiudu fe Anuidssvesfanssufianunsavisuiulavielildneluiesujufinisdeaiu
Tnglduuunesunisussiliuanudeswewinalfifnis (risk laboratory-assessment form)

MannN1sMsUsEiumNUEs LAY g awuUNasUNSUSEEUAMUER DD 5.1 Manuln 5 aunsatluusuldlatu

NNTLAU)

2.

MsUszidupudes Taeniluudd mhgnurtedufiRau awnsamvuamdeviedmuuslitnngas
lamuusunvemules Fansussliunnudsansnseunquintadiy dasdeluil
2.1 a15adild, iU wagile fawUsinendes wu seauanududunse Usunavesansail szeznan

Pduda wazdunanlesudula

2.2 HANTENUAMINGYNINIINMITINMAUaITIAL MuUsiieItes Wi eansuindAseesssun nsidn

Sun1ssnelsaneiua o1nnsthedeundu nstheisese n1sdedie udu

2.3 1aunlunislasuausla (exposure route) MnUsiiados wwu nstasududanisuin nsiands

nansmela Wudu

2.4 AURIUNITYI/D8270 FaUsNN8989 11U USUIUNUNIUNISYINaIURDAY @NINHURD d90n

9 Wudu

2.5 \esesiieldlunsinnu duusiiieades wu anmueuaiesle e19msldnu Wus

26 Funndoulugniuivio fusifedos wu des ua szuusvuisena Wudu

2.7 syuulwinluivhan fuvsiiendes wu avanduuas Adsl Hudu

2.8 AnTsuiiiluiesfiins fudsiifeades wu Ussinnvesianssuivih arwdvesniside

a 5 | 3
NANTIUUY Wuauy

2.9 Aanssuildansovsudulaludosdfuiings fegratu nsvin1snaasivesansiadnidifiu

Lilalunandeiiu wu nsviinismaassiuaisialyl 1 wu leniuea Aunisyviinismaaseiuans
oondlad 1wy n3nlusdn ansaiidessiarvhufAsentuaginliiAnnisssdald Ssfesinng
Ussiliupuidoswesianssufienvasiinuld faudsitAsados 1wy dnvazianssudiviily
Ve iAnssuAulalld anufvesianssu Srumudansa s

513  n159An15A1ULEe4 (Risk treatment) tHunszuiunisiitetesiusswazanainuidenieianainaindade

\Foarneg AfluriesufuiRnnsiensaunuuaziaiounieniazuile (M3 5.4 manwan 5) Inevhlundnnisly
msdnisaudssdosinismunumaideselud

5.1.3.1 M5ilaaAunIImIGe (Risk prevention) anunsavilgdluvaneguuuuifiimaneludsdestu Taons
Hosfunrudsmdn q imsvineu figd

dnuiiawigdmsunanssuidnumdedgs 1wy iefinsldansdunsie desiinisuenaurinauvieves
flaferdesiunmsvhauesniisanansdunsie lnedrdnveuwsvesiiui wieldain/anu

= v o & . . a & Aa A ea o < a wa - 1Y
anrsvIndsulou (decontamination) ‘UszomwuwwﬂgummmwmmaUgumms wiatasiunis
mmJgﬂiawmmimwmmaamﬂmqaa"[,uwuwﬂgummmawLﬂuaumwmamau

5132 0755?@@371145780 (Risk reduc’uon) mmmmiéﬂuwm&JﬁﬂLLUU‘V];JLﬂmmsJLwaammwmamwmmﬁuu

Imamiammmmawaﬂ 9 V]ﬂ’]i‘ﬂ’lﬂ’e)u llﬁN‘Ll
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WaEuYasIEM TSR UToann sauEams 19U mImEseuusaumunslddasd s
UseanauiumaeaIuna9wesessnsisuinveulusein1ssnniseaiudes isliAnnisdnnns
anudsnazuismAy ilifunnsmvesnsinnisifieannmidswosiesl foanns aas waz
wIne1de/oeins 16 fegramsuszanuau Wy WeiingURimnneluriesujifing Uil
o fuRnsildemnslunisindefuifuiiaveunnmirsnunarsuesesdnsiisuiinveusuaiy
Uaensdeldviud ilkaunsaensaneruiauniuguinidvldsandy Wunsananudesninnis
Fedin usiu



a va v

- Ueaulddermun uas/mIouuaufuRsunasnseluiesUfiingg ieliiAneunszviinly
MsUfiRnu dwaliiananuidssesiesljiinisldedraduszuy Wy mahderivunetieuse
violrsesiiouazamiain EsPRel inldlumsimuanudfuas ludesufifng Wudu

. Ustdl/m9I9aeUnIsUIMsIANIsAIAE e a aue Wy Tnstmunmananiidaaudmiy
nsnsavszliuneluneauuinig senineeslianig 13en13nsaadssliuainuisaunieuen
Dudu

5.1.3.3 n580a15A97MA89 (Risk communication)

nsdomsanudsaiudiuiidenlssfunszuiunsieseiniudss Jadudiuddglunisarsany
nszutin (awareness) lrifuauvhaiuuasduitinu Tngldnaislunmsimeunsuaznszaredoyatigndesuazimanzay
fumnnisal Fedrelifiiisrdesiomaianudiladnuurvesfosunneouagnanssnudeauld nisdeansiad
awddyitanansailinsussidiuenudsaasnmsudmsanudsssfiululdses

natslunsdeansanudes Fesnseunquyanaiiieatemnngu Insenalivaneisusznoudu laun

= 13UTSETE NIsUE) N1sIARe 1 MsyeReiy vienisudusesnnuidssmdernuvasnsdely
wﬂ’mmunﬂﬂ%ﬂdaumiﬂizﬁqu Dusiu

» e, Syshval wu dydnealdhe uansmmnBususseluiuidect Dudu

= Lanarsuunh, gile Wy msvienansuustiwidegile deuftRlumsufRnuifiarudes Wudu

5.1.3.4 NI59TINGVNIN
nsmsraguamaesiUiRnulufes fiansifiansiaiisunseegiedusesdfyodisdsdmsu
nsdesiuuazansansenuieguam lunisuimsianisiesUAnsdsmisdnassaudszanadmiunisnsanaznig
TiUsnwiRenfuguamsessulise §ufvanumasldsunisnsiogunimde
= Fearmuamsnsieguaimiluyseid Wensunaguaiwiialuvessinie
= SdmuanisnsiguammndedeFeevesUfURey Wy fUiTRnwheuiuasusen’? et
dedlusugunimgs dedldsunmsasiguaimmaeuszam siale suuiden wazetorsilazauansiy
Hudtu Taefmuntisnanfisdinainnsesinguainyss
= Jomwifou - ilewudr gUURenTeInIsAnUndAaTusInmsLiuTsad Tag gunsal
in3osdlelurioatfuints wu ilevhaufuasusonuduinensszaeideslussuumaiiumels
Juuss fimsdunthen melafindnyietaneiue vieenainiuuasiauautindoudlefvilsduda
Usan sesldsunisnsinguainlaes Wudu
~  wiysumgmsalgrndun salva sude viawsamgnisaliivilidedudaaseunTIe Wy n13RTI
auaminefuisanuiidiludanistvarsusenialuavuiiu viedalwlndFouivaisedi
feliAnufaiuaaeiuyiunamnn Wudu

B mdeimunves OSHA dwsuuseniiluansusenevediunsduazansuseneuiesa fadaindnndenasaiainisyitay 8 iluade
Ju (8-Hour TWA) winifu 0.1 fadnsusegnuisfuns luvazfivseniiduaisuszneudada fien 8-Hour TWA wiriu 0.01 fadniuse
gnueriiing Wudu Fun: wWhiisldann https://www.osha.gov/SLTC/mercury/standards.html AufudioTuil 22 unsau 2558)
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5.1.4 NNIIILNUNITUSUIIALLELS

1. §57899UN 15U TAIUELY N5 UNTEANLENETT has/M3adlannsating 1edeanssesu
Anudeslunmsiy Menuildnatezueuy Wy nslduuuasunsuimenudss (WNunIm 5.1 AMAREIN 5) 138
n15a519 worksheet LIULUUNBSUI1BIUNITUIMITAMUEBINNTTAUTDIRABZTRIUURN1sn18lumiieau

(WU 5.2 A1ARWIN 5) s
MatlAsiinssenunsuImIaNuEss aseunguluseauselull

yana auvhau/uisinuesldiudeyamnuidssinnenuaiudsweinuies Wunsiiun
nsgviinluiFesvasmutaendy uazquadiounnty

Tasams wvtilassnmsannsouesiudeyanundsowusasinssnisiiotu WWudoyamiudes
s3aitelunmsuImsdanislasansld

sioafuinTs FmihviesufiRnnserlssudeyaniudsanieluiesufiinisiiqua deazvaelunis
UImsdnnisviesUanisla

515  n5kUseleniannsnganunsuSn1sAaNLLae

1. dmsledeyanInTrearunIsusnIsA AL lags189uNTTUTINIAALEeS (Megslulaunn 5.2

Aenwan 5) aunsaunlulduselevidle aail

o

nsdeu uuxd) aUsH UNgUHUFIIY dedunalnddiiusunmshauaidumbesnuiy 4 Hu
nsdlfoene wadegennITUAsuLUIARLAT N AN TLE SRS TIIAIABNAYadeIAnS
MISUsATURA VUMY UAYIMAUNITUSUYTINISUTNITADIEEY NFUSEITLUNA MUNIULAE LY
Hunszuumsseiileafioimunsyuunsuimsenudeslitussavsammnzauiuuiunyeanis
e IIBNIUANNTY

mssaasseutszanalunsuinsmIaes msdnassuUssnaemhsuaziimsimuadianig

Pvaaudy lldsuuszanaunniiunindedidanseusulave e uiy

= 14 ¥ a
52 mswseuaunian/nauliniizgniau
nswisAMuINTen/mauldn1IEandy ATEUARNNY N15IRNITANNTeN/meulinzanduuazwiudaaiu

wazpaulan1zandu FaUsznaumedsialull
1. dgunsaldmiumavlanrizanidu egluvsiaaiiannsodidelaaznin fesjianisdesdnsinmiou
wiasaliiofun1izanidu lneaniy
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Aam g Iasguiid1suaze1sdnemgnidu 4o 5.2 nanuan 5

yadntvhanidu g nsguyandignidu 9o 5.3 M1AKWIN 5

uael wenanrandiyuszdthuinisiiui ensiinasusiinieusumagnidu 1wy uiuia
Aamlslng aszaneifies iWud uagdsddnfie Aastl “antidote” fisimefuaudeswes

WU uRn e 1w calcium gluconate a@nsaaniiveas hydrofluoric acid 19 {udu wazsdesdn
Niunafifuitinuaunsodddldiuiiilenamngniau Wudu
wmaUnsaldmsuarsiaivnialug wu fangeduiivnzauiuasindilfluviesfiRnms (wu
chemical spill-absorbent pillows 38 vermiculite (E‘Uﬁ 5.1) Wiluesufufinisedaiiesms uwaz
infdldieidefamg tegaduansiaidunseiiuveanar 1Wudy

ymaUnsalimINazen Miiddldazen fuftinsdesannsadrfegunsahihauazeniidnig
 dumdsiidnddlaie iflelsfnunadlefiame



a. chemical spill-absorbent pillow b. vermiculite

JUN 5.1 gagunsaldmsvansiainnialva

(ﬁ'M 1héaldgamn a. http//www.absorbentsonline.com/pillows.htm ﬁm”mﬁai’uﬁ 19 qﬂﬂ7ﬁu§ 2558

b. http://inspectapedia.com/sickhouse/asbestoslookC.htm Fududiosud 6 dimau 2556)

2. Jusidosiunrsam@uiiugusssy mhevy/sesufuinisinanunutesiunnzanduinduussu
UAURLAASe el Tduseuufuindugusssy fgsuiinveunidau Teunsaiindensuiedumnanidu unansuas
Anetamsuitdesndunisegislsdafinme

3. doumavlintozgniduiimnzausumieay mhsnu/vewjiinmsiimsdensuiionnendud
wngaufumheny 1wy doundlananuiitiediifuisinuwinnuey Wudu

4. pyavmevituiiuazaailiionsouneuliniizanidy mirsnu/fesfiRmstinsasaaouiiuiiuay
anuiiegasinane Wy Uszganidu manilal gasauma Dusu

5. pynndeunievile/gunsalnseuneulinnanidueg naiuate wiienu/vesiing Insiuediam
mMInTRgdeunIile/gunsaimSansunvanady agsaiane lnefiansanainanudssndeddiniasilo/gunsalnu
lnepsounqy daaluil

6.

nngeuTidm etnstonifiouasads Tufunnudswesmating iR

naaeuiintagnidu ed1stion 6 iWounds Tutuarmdssesmaianmegniduiiteddilnthgniau
nsITULAS LTS M3 uneulinzanidy etwisuiouasaiuitodaassvaunudouilily
nsa9meUTAgUnTalF U sAinlna pgation 6 Weun vonendinnnisliyngunsaidies
nyvaeuilednassvaunudruildly

pvIvaevaUnsalin AT e nsvuiiouaass

o
o

Tdunaunisdanisideviuiienaulinrgandu Mdususssu Mnsevrguiadesnslui

msudumpniglumisan dofannzaniduiu fureudjiidudun Aensudavmiiiatulud
Wi suudannwesnesuneluldiui ielwiuRavevvesmisnuiunsivuasiile
Usganunussnitmbenuselula

msudungmguanmiieny mudannneusnmieny Wy ssdnsimbenudein amstniienu
nansiisuudammangUszauAzandy uaz/Miedimihifuudans fanusafndelsvuiilaglides
donalumaudamugdudu venand mhenudesdivesinsdwitadelufianumeuia annd
#1599 wazanddumdedilnddigase

msuduiou mirsaudesdiszuuudaieunizaniduindangldediagnies saa137 uaziiaa
\Fedeligs Iynauieglumisnunsumalaeiudl dyyranieusseraduszuudnlulf@ wu
ssvudynaudanamadnifiaunsansadunmaiamadnl viedussuuudanaseile Jadu
gunsaliFudyaalimihaulaglénisnszduainyana wu Taen1sis vieyunszanliuen Wudu
wielviordeluenmsuiilugsiuaense

msenegway mhsnuditunounisonenauseninemsiudigaima lasynausunsuiuney
wazannsnasiieu AL Meldesfissuumansndeusuiunu u ATIINAMEY
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53  daujjifineninulasanelaenaly
AsEUARY 2 Usziiu fie

5.3.1 anutaeadediuyana (personal safety)
5.3.2 selsulfURvecusasviosuunng

53.1  aulaeadediuyana (Personal safety)

Anulasadoseivyanaiiiugusssu aztulubeavesgunsaliiostudiuyana (Personal Protective
Equipment, PPE) lusiesufuanns dadungyuadfgiilidestudanldansunse (hildvsanniefdnanuiu
dunsevesansiadl) Tasmsdnass PPE wlelifufoaamuldlunmsihauvdeluiesufoinns enaannsadudunsle
InenN139nassaNIulsEInadIunaNlinsuiukasrgauiunsU IR LS

GOGGLES AND SHIELD

Y

” RESPIRATORS

Lf-%

(/'/ GLOVES

EAR Protection

m@@f

APRONS

sU 5.2 eunsaltlesiudiuynnaviingne

o A q
v

(1 Princeton Lab Safety [eeulai] 19133la91m http://web.princeton.edu/sites/ehs/labsafetymanual/secéc.htm#ppe
FuAudloduil 12 duips 2555)

gUnsnitlasiudruyeaa sneds gele, gunsainsesenna, gunsailasium wasideiiitostusneme (U
7l 5.2) 314 PPE FusuriianFodssnnuesnsufoRan uasssaumi/Uiinamesansndild nedesiinisussidiu
anudssesmsUfiRnududeyalunisidenldgunsallsivanzan leun
= gunsaiUesiunih (face protection)
= gunsaiUesium (eye protection)
» gunsnidesiuiie (hand protection)
» gunsnidesiui (foot protection)
» guUnsaifesiugnenie (body protection)
» gunsaidesiunislatu (hearing protection)
» gunsaidesiuszuumaiumela (respiratory protection)
eaziBoaifisfnves PPE uandlude 5.4 aAuan 5

53.2  sulsulfuRvesusiasviosdjusinis
1. dmsadmuasadev/deuiiaiiieniiudasnsdsluioslquinis fieadUian1svsenuisnuseiinis
Amueszidsunietedjufiiionnudasadsluiesu JURnsnguiiRnunnaudesiunsiu wazdfimnuls lny
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sufovUjiRfnanasiidemaseunaunginssuiivaendodmiviuiohnu numeasden Tude 2) uasdmsug
Doy (Muswazden lute 3)

2 NUQU@N’)UUQUW@71/734UEJU/7/6U£]U9)7407%1J&7Z’J amszifouufiivesnmaiauluviesufiinsiidu
JUsI ﬂsaUﬂquﬂﬂﬂssma"LUu

a va

Snrunsesdlouazaunsaiuulivufiinisdusudovnazazen

aundonquuFUinsimmnzay Ferqulifaguvienaniiuly (seazdenlude 5.4 newan 5)
saurlfiSeusosva Ui « Retestumsuudeumaafivasufohnu ueslestu
atRmnIInNsBadnvesiuiuiniesilouazgunsal

mauseaiidaniuiuazdush saoaailuieafiing Wetleafuwhannsunsaves
a1swell (eazidenlute 5.4 AANWIN 5)

1/1775/44wmmssm/m’Jao%’]Ugumn?Swmmma wionde uasneyInsAm Ve Uin 3
mmawnmsnauaanmnwaoﬁgvmms Hastunslisuaaaiidngsanmenarnisuuiiouves
msinfiguana/AdunadeumeuonsiesUfoAng

Lifuomsuazniosiuluiosfifiny Wisannisgaduuazdudevlossmeanailuemsuas
wdeshu Felaleinguszasdnmsldmesiosufoing
Lisusemuemmsussniosnlusiosufims Weasmnudsdunsldiuansididgsnme way
mMsfuvsgmuewnaduianssuilileingusrasdnmsldnuveiosUfonng
liguynsluipauinis Wesnyvdiduuvdsiuinluiidessionisgnivsvesansiaillalaly
wosufusns

ligasndongufiinsuasgeliolugeiuideluifedoatunsinfiins easnsuuiieu
amefleanluentiesufoinig warannsuuitdeuannaisuendiunluiesufoins
liviarumuanialuiosufjiings ieanarundesnnmaiinnnizandumeluios fifins
uananil ieufivufcinisniglufesufoinisdsastemdsldidoinnzaniu
linudnuardnfidsatunluiosfuingg Wedeafunisifngtimmaeluiosufofnisilld
mgiUftRnsildsuniseusund waslostuaudssninnisvuiiouarsiafidunsely
vosufiRnslugidinuasdniifes

lldinFesdednszny m3ldindosdiofinuszinyvieininguszasdviilifndunsels 1wy s
ananainihaunldansarmonsanietunles Tagnannsounazunnialuald msldtnines u
auziivansaraeunuiiagldviaivldansazans 1us

livhAanssudu 9 iluiAeadessunsufiing wu lisduresjiRnsluvuevinufoins wiean
msdssionsvnduniusumugduluvies fiens livihAenssumsudsluniilusiesufoinng
dHosmnnlesumeanaiionnvhuisefuiedosdendld uarannsavudeudihufifinseenlug
neuentd 1usiu

linsveesngesuasdeeailivuiuuinameluioajuing gunsaliniesdieviodsineg Afils
Tuemihlvdndiuluiuiioddsdaeioal Tasens uasndoutrevesiilaiduiu wu ndes
visomwuzussganeifildlainisldon videvegeineg Wus senanviosufofnig

3. dmsamuassdev/Jeujudlunsadimiigaeygyialiddideuyy lay “§ideuwy” vueia
yaranguanrilsuilasuengaliidnssuvsaidiuviu juRnisanimtiviesufURins wav/vse uinis
wiheuegsgndeaduniins lnemamhenurieresujufinig Inmsduliunisudn q seludl

Jivlinveulnd lluosuguiings {iuiaveudndrlvluiesfuRinisdesdainuiivessiudin
wieauuRnistiuvhauivansiaiionsls uazansaquagideuuvazindouvula
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fn1ve3u7 usufeunsoousuiosdunouthulukesufiiingy wienunievesuftanis 3
szuumslienud e3u1e windeu ieeusudesiu Guforsse Tuazuusiviesufofnisnoud
o etuadiBeumuufofnudeufifinnulaenforeminsnuetsnsuiuuazgniies
difsuvuaaulaaunsalostusauynnaimunzaunoudiunluresfiinis mieanunie
o fuRnnsdnassounsal PPE Mvsnzasliiundiony neudlulukesdfoanng wu wingvi
UjtRnsindsatnansazanefidamansenusessuumadumela PPE AldAugidenvuianidy
gunsaidestuszuumaiumelafiaunsodesiuldiunumihnmntaaynuuinly Wudu



A1asugUsEnaun1Insan checklist
6. NMslaMuiNugNEUAMUANUaaAfYlua U] UANNS

nsadienudasnfediosdinsiauiyaannsynssduiiisitos Ineliautugiuiangan sudu uay
ogwsinilosonguiimnefitunumsnsiu faudfesdns/mhenuilsruunmsuimsinnsedisi mnyaralusadng/
MILNUYINANINTUALTINYY VInAUATENTn wazilinneus vneliiindunsieuaraudenesien Ia nsli
mnudhensitneustazsaislineudile wazanusaufoienluies fifing vievhauAdesivansiailldedng
Uaensiy wazaneudsslunisiingtadels

ELuﬂ'lssLﬁmmifﬁugm‘lfu ﬂaﬁmamqummfjmLﬂmuwﬁlﬁ'mﬁﬁmﬁwm Loun Jusms smtivieau usnig
FuiTRluies fiEns winnuimuazein aaviderulumsed 6.1

v
[ A

“Guinns” Tuitiivuneie Fndmdls nunsestAns W guimsseduaneiieItes Ao Amud Hantdl
n1A3v e Wnthvdaeeu dWusiu

¥

= o

wgudmudine e

&3

5N 6.1 AINT

o v gudaeuly | widhewih
378013 HUSMT | 5 nea Y mom
Wouian1s | WieeUfjuiinis | anwazenn

ngvsnefiietes - - % %
JEUUNTUIMTINNTAUANUADAAE *xx ok *
JEUUNITIANITANSLAT * ok xoxx *
JEUUNTIANIVRRde * ok ok *
ansuudeyasinil/veady * wok ok *
MeUszdiuaudes ok xxx . x
anwagnNMen nveipsljuRinisiuaulasasie *x *xx *x *
nsUesiuuaznaulin1ieaniy *% ok wxx *
gunsnilfesiudiuynna * ok xoxk *
SDS *%% *%%
thedyanwvaldnuaulasnsis * #xx *x% *

Mg AINAZDERaNTIve oM I T INTINIUATEIY * (MTOUSULAMINAIIUYLIZaNYDINLIETU)

(@eazBadiudulalunianuan 6)
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AIUFAUAIINYADASY

" npmneiigatesiunuasnse Wy dermune1Tieunsy (OSHA), nguuneves National Fire
Protection Association (NFPA) Wagannsgius seuumsinmissuasdasniovesiesjifinsiAeriuasiad
drinaunesgiundndusigaamngsy (aue.) [Wusu

" syuunIsuSmstanIsaunulaendy Wueadauindnnisnisuimsdanisanulaensie
finseunquenuulevts ununy Taseainanisusms wasumumulihdiiifeddes Wy szuunsuinisdnnisy
Y99 ESPReL (U

" syyumsdamsarsiad e fiAnsideiadl FeuAsadestuamaiaivainvats anulasaduas
Aol dieatesinaiiidniendesivasiile wesludunssetidls nmavhansuudoyaszdaelifinnua
indoulmuaznisdaifiuld endeauiannienansieyaniuasnsiy (Safety Data Sheet, SDS) Tunisduunuaznis
wenifiu maiadoudne fignudn Tnedmusliiingg clearance iilatunisgnaude deyamaniidouszunadaiuiu
sreuduszezg fanunsathluldlsslevdlunisdanisaudes venandudddsrsnulfidudsslovifients
wistluansied saiamslivsslenilunisuimsdnms uasdnassautssanalddng

" syuunsTnIsveude nanfavesnsiiudeyavesdailululumadeiuiunisinnisasiadl Ae
Titszuutuiindeyafifanuld Taeiivdnlunisuenveadeludewiu fimsifvedidls doyatasduusslovisonis
UImsdans 1wy msdmwBeuauyszanalunisiidn wagmsusuifiueuides

" Shwainanenmesiasufuings gunsal uazinSeedle dnwarnisnieniwveiesufuRnns
ihasfulasiaiitugiuiiaziBesennutasndovesiosfjtinig uaslutladeiidaliamysalifuilldon osn
o1 dulassaiiaudy videnseenuuuilildmiedsnsldanludnuugiesujianslaoiawns deyailidsaly
checklist Usznaudedeyaifsanmiinenssuuazimnssy gituiinisléruaie Janild seuudas ssuuliuagszuy
sruige1MA szuuassallag uarszuuanidy

" msdesiuuazmeulinrizgmdu s nsusaduniudes msdesiuuazneuliiesunsieuas
Amzanidu uarteufURienuaendy msiamsmnuvaeadaduilaveinisairsfausssunuasndy i
SrduarmAakeuannisimunlderlsfetadedes guitRnudedinldasle audulufideatuidsheylsd
Feosegvidoli Jafuidosiunisnmioarls fmsussdiunrandesidoll ndulsdinsuinsaiudssdionis
sy vidonisanarundss saukanisdeansanadesiivinzan finulu checklist avtasnsduaunldoging
aziden afuenuaszviniluluin Menumudsandusslenlunsuimswussnn sizanmsadanisle
vuguvesdeyaate mumieuuaznismeuldnnizanidu sgmeliidensdanmssnuauvasadeiieitunsns
doafu 1wu nsfideituiildaes msoon gunsaiiniesfiodmiummanidu suinisiunutesfunaznouldnnie
anidu Ssmnedinsdamadesiuuarnisudann deufiRiiennutasadelneiludunistmuamiudasndte
druyana uarssfouufiRtushuesusasfesUfuRns

sUuvunslAsUnITaUIY

nslisumseustasasiunisls visn1sdisateust nMseusuvionsBurudediannselind (E-
learning) Wsenmseumnilsdeinedesiuanulasnsdy tnelndngiu wu Yssniededns Juiinniseusy Wusiu
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A1asu1eUsEnaun1snsan checklist
7. Mm3ian1sdayauazianans

nafudeyauaznisdanisianansmnradsszuunistufinuasdiionsuifan dourilinisufofun
UsgAnsan tenarsiidnrhiuluguuuussausineg esldiduunFeunazasnenald szuuenansasundngiu
tufinflazdsdefuldmndnisiasugiuiiavey wazdumsseseavesanuilumsufod Wnsianunmnuvaends
Wululseehasienlos

nsfanisdoyanazienarsildlunisdndunisdiudneg Temvazainlunisduiinifusius

UszinanauazAumunlilaviunia suwdsanansmhludenlesdayanueiie WieUssaianasinvein1suinsdnnig

Ifineuazsings eldlunsdndulalunsumsdnnisiusing Mifeadesiuvies foins wu msdanissuaiy
Uaeady n1suimsavdszanalasinside iudu ﬁaﬁms%’mmséﬁ’a;ﬂaﬁiﬂumsﬁwLﬁumusuaamasﬁawﬁﬁami
o1vvzuanssiulumudnuarnusazanusdu fufulsdaudufufiesdesdionarsgiionisufifiam (Standard
Operating Procedure, SOP %38 Procedure Manual, PM Gﬁﬂﬂ%ﬁ;ﬁuﬁauﬁﬁ’h Procedure Aiien) idmaunayiuaty
dmsutaglinisdnnsnussuudulvegnediusz@nsam

1. M3dnnIsdayauazionars arsieduszneu il

STUUNITIANGN el madanguuesdeyauazienansiomaiifluiesufiing wsoonungy
Farou livgdutuitelinsidhdavidodumionansidsings wu nquenansioyaninuasnde nau
lenansgiionsliiadesdie nauonansgiiensufdam s

vuunsIaAY mnefs Blumsiafvdeyanazionans dsoraazdulugluvuienas waz/vie
Bidnnseiind ilfesmilsiamadrfedeyaiiie aznin Sushufuudideiannzaniu viovus
Iwihduse wu fgiiuenasuionsuiinmesidnliddunnegadaiau n1sdises (back up)
Joya nslisaenans Wusiu

syyumsUuti-oen uazianiy vaneis nnsiidn-esnvesdoyaniotenarsiiduszuu uaz
aunsansRRaaalad dnsiud- aamauamaLaﬂmﬂummaﬂﬂ LLav‘LﬂsLUumeuuﬂfmiad
fu 1 Inedeyavieienansiosditun Al immmaimahmmummm i Sfufinvietuneunis
Ry mstiu-Auenans mi‘uumLLﬁ‘lﬂULLaumiUsUqusﬂa;@ Tagasdeuazszyiu nan vl
Dudu

YUUMINUNINUasUSUU T Mgl (update) vanetia nsnumuiaziuugteyalviviuatdouy
fugruauAnludainun Tiie aznin 70157 waggndesunndu wu fnmsimungfuiavoulu
nsnunIu seyanudlunismuniy WWudu wdsnnsmumudeyanieienarslidndusesiing
Usudsaamslumndoyavidolenansiiugiuativor)
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2. mslionarsuas UiuiinUsed1ieatuangg MgUfURn1snnauaunsaifsld toun nauenanssieluil

lona19uleure uay uazlasiasausng = Ywwiinslasumsevsusiuniutaen iy
AUAINYADNIY = UsEdEideugunm Tnsameueadiin
vdguuayJonmunn1uUaenigYe UfTRnu areu sewing wasvdannufoheu
WU Juiinsy masluanednualdnes " ana1InTInUssdun AN aen e Ye
wazfoUszmaiieiioud liURoR WONUAURNIT WU S180UNNIATIIUTEY
lonasdoyaniiutaense (SDS) ESPRel 11891umMInT1deulAsIa31901A13
gilonIsUURII (SOP) gineaziden Dudu
“gen1suf R (Standard = JoyanIstIeinwIaeAUsEnaunNnIEn W
Operating Procedure, SOP)” @nu&1s aunsal unpzAIosile mstgesnm
T80 UAMG lUasU URNIT 33 1P39IUTUDINA NMIATINADUNTTNOTUYDE
SufinseasBenvesgifmeiiiaty anadu 1Juduy
wiewtansudlufietestulaliAnd = en@smINAYITuRIINUAeRY W tonans
109U BeanT I nonuniou Lieldlu Mnmseusy gilonnsliiadossiuimaa Wusy
nsiseuiuaninluly = planslaindode léud dlleiumieuiu
104aV0UALOUNTIY UALNITAII 1A iwsesileluviosfiifins Fsenaiinaziden
UsyifnIsanyiuasnalal Iagianzves wn dulngfiindaidiiensufoRnuid
FUATRNY Weussifiuauiuasinue angtumeuiidndumiidy
MsUf R

Ailan15UfjURAeU (Standard Operating Procedure, SOP)

SOP Wuenansiiuuziisnsufanusng q weliiinsufdRessgndosaziiianslunuaientu ne
srytuneum U TRnuiitaau wazanmsafuussiaunldnueamngauesusarmisenu WelAnnasssi
VTR B3Bnsvesviosu foRnsusazwitenaazunnssiuly

v
o

Tgusrasdnanues SOP e annisufuiRvuiianatn wavausaldiluuuimiawesesiny/mieaulunis
IanstuneunisuiRnunnsgula

danasivunlulenans SOP Hidailfe
1) 3Uuuy (Format) Usgnaume Fal3es Luuvlesu uagiilem

Fodos msdu nszdy daiau Fornumneld Welimmuiidugilensufofuerls wu nsld
\sesile msastufindeyaluasuvasiadl Wudu

wuuesy Usvnaude Tuvzni arsdyveniieiies asUnienarsensds arsdyuuunesy
oy SOP fuABn1sURTRMU (work procedure) Wipdunaun1sUfuasu (work instruction)
wuurlosuiiliseneu enanséeds uazarumnesiaenas

down Warwddnladng uazflesduseneumuninsgiuaina Usenaudae 9 fadede
Fonuszasd veulnvedy nhesanuiifuiinvey wniesdle/gunsaikazansiadl lana1sd1ads
wHUNINNYINU s1eaidavestunoun1s1Y FeSunsdniniedsny uazuuunesui
\Aeados

2)  nsfvuANIeLaYLana1s (Number assignment) SOP usiazi3os fosszymuneay Wislvinesonis
AT19A0U AUAY Wazfnnu TngUsgnause 3 dauvdniBeaiu (AB-O) Ae (A) sWafivafavtiieaw/
wmaﬂﬁﬁ’aﬂfu, (B) swaiivsiaSefivh way (O) munsavasu

3)  NISATIINIULAZAITIUTS (Review and Approval) iawdeu SOP 1% azdedldunisnsianiuuas
Susesmrmgnioanngiifianusiunglunutu uasgnieduguuuuiiiinua

4)  mMsuanIeuasn1sAUAN (Distribution and Control)
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= msuandrelenansluSamheau/me iR q MAedes fszuumsuandneiianunsansiaaey
wazuAuls ielnsudn yadinsly sop agafildmunuilund
» nseuna Iiud SOP fuandrelddeskiunisendfudavindy Ssvuunsuaniiefu-daenans
Fonau Tvanelavdnuives SOP yndnun finsiFen Sop Aenianlaldudanduauls lavindiun
Fumnies-fimsianediun SOP fildunnduiunnaty anfuameduadul fivhiy
5)  asnumauazudly (Review and Revision) SOP lddasiinmsnumuiiiuused ielimnzaudiuns
UftRanuate ilenumundiazudlavdelsl Adesiiszuunisnsondoyaiiuly iwu laiudly (no revision)
wily (revision) 3aidntd (deletion)

fo81e SOP wandluniANwIn 7
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1. A1SUSUITIZUUNISAANTSANUARANY

1.

PANIUNINERY. Alawwnufiinddunisuimsianisasiniuazuesdsdunsiy., duiaw 2551.

2. S2UUNI5INNTTE5LAR
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1.

10.

11.

12.

13.

iguda asled a1 Aaulaving uazdsnssa Augnsn. naisteyaniuuasaduansiail (Safety
Data Sheet). N3N A3aalNANITNUN, 2552.

Prevention & Control of Hazards, Canadian Centre for Occupational Health and Safety. How Do |
Work Safely with Compressed Gases?. [paulail] 1Wddlaain
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Environmental Health and Safety Office, George Mason University. Flammable and Combustible
Liquid Safety Guide. [paulati] 1Whiislaain
http://ehs.gmu.edu/guides/FlammableandCombustibleLiquidSafetyGuide.pdf @uAuilaiun 2

NUANUS 2558.
Environmental Health & Safety, University of Washington. EH&S Guidelines for Peroxide Forming
Chemicals. [opulail] 1iniislaain
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Lawrence Berkeley National Laboratory (Berkeley Lab), U.S. Department of Energy. Chemical
Hygiene and Safety: Plan Chemical storage. [oaulat] 1W1dsl@an http://www.lbl.gov/ehs/chsp/
htmU/storage.shtml. dufuidlefuil 6 wwnnas 2557,
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NFPA 30. Flammable and combustible liquids code, 2015: Table 9.6.2.1. [paulail] 1Wrdslaain
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=30
duuidloTud 2 nuniiug 2558,

Princeton University. Laboratory Safety Manual. [eaulati] whiislaain
http://web.princeton.edu/sites/ehs/\absafetymanual/TOC.htm. dududloTudi 6 NOWNAU 2557,




14.

15.

16.

17.

18.

Sigma-Aldrich. Peroxide Forming Solvents. [eaulail] wiiislaain

http://www.sigmaaldrich.com/chemistry/solvents/learning-center/peroxide-formation.htmt duAu
dlofuil 2 nuanus 2558

The United States Environmental Protection Agency. EPA's Chemical Compatibility Chart. looulal]
wWdaleiann http://www.ehs.harvard.edu/sites/ehs.harvard.edu/files/chemical_waste chemical
compatibility chart.pdf. dudtiiieiuil 6 wquanau 2557,

The University of Texas at Austin. Laboratory Safety Manual, January 2011. [peulau] i1dislaann
http://www.utexas.edu/safety/ehs/lab/manual/. dududletuil 6 NOWAAU 2557,

United Nations. Globally Harmonised System for Classification and Labeling of Chemicals (GHS).
Rev. 3, 2009. [paulail] wWiislaain http://www.unece.org/fileadmin/DAM/trans/danger/publi/ghs/
ghs_rev04/English/ST-SG-AC10-30-Revde.pdf. AuAutiioiuf 6 weuniau 2557.

University of Texas at Arlington. Chemical Segregation & Incompatibilities Guidelines. [0 0w la1l]

Wrdslaain http://www.uta.edu/campus-ops/ehs/chemical/docs/chemical-segregation.pdf. #uUAu
W dui 6 WownAw 2557.

3. STUUNISANNISVRNLEY
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nsulssnugmamnssy. gilevdnUfiaiadmiunsliEnniin iianngaamnssy. Tassnsdnsedu
l5audanisningnaivnssuyseian 101 105 way 106, unsiay 2554. [paulad] wWrdslaain
http://www2.diw.go.th/iwmby/form/factory1.pdf. AufuidieTufl 6 wouanas 2557,

ANZINFYAANS, UM INendeusanT. gilan1susnussinvuaznisianisuesdsnnviend fUang, e
2553, [poulail] 1Wielean http://chemsafe.chula.ac.th/waste NU/document.pdf. duduidletuil 6
NOWAAU 2557,

JEUUMITANITTeNdeduns1y WasteTrack unadnsaluvninends. maduunvaude. [peulai] wWrdsld
310 http://chemsafe.chula.ac.th/waste/index.php?option=com_content&task=view&id=42&
itemid=27. Auduiilotuil 6 wownew 2557.
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AANUIN 2
STUUNISANNISEISHAN

2.1 arsuvarsipd

A13M 2.1 MegaguluvaTUUaITLAL
siawan | Fessiadl CASno. | UN | @mug |fisDS | wsa | Suvueeng | wua | sanas | aenudl | dwde gue Rty Suiisu uil
Class Ussy | Aunde | iy (um) wdnan UFuusa
Tu Lab doya
AA5100001| Ethyl 64-17-5 3 VDUNA v ACS 31/12/2556 |2.50 @ns| 1.00 a0 09 Merck Merck 500 25/1/2551 | 22/12/2554
alcohol reagent 1411 Thailand
AA5100002| Sodium 1310-73-2 8 VDIV v AnalaR [31/12/2556| 10.00 [10.00 &0 V0N Merck Merck 800 15/6/2551 | 23/12/2554
hydroxide ans 907 Thailand
AA5100003| Ammonium | 12125-02-9 LRGN v AnalaR |31/12/2556| 500.00 | 100.00 V0N Merck Merck 3,300 15/6/2551 | 23/12/2554
chloride n3u n3u 1411 Thailand
AA5100004| Ammonium | 7783-85-9 Vel v ACS  |31/12/2556|100 nsu| 50 nsu PeH Sigma SM 6,000 15/6/2551 | 23/12/2554
iron (Il) reagent 1411 chemical
sulfate
hexahydrate
AA5100005| Antimony 10025-91-9 8 LRGN v Purum |31/12/2556| 100.00 {10.00 nSu V0N Fluka lainsu 3,500 30/8/2551 | 26/12/2554
trichloride nsu 1411
AA5100006| Hydrogen 215-605-7 2.1 wia v 31/12/2556| 5 @ns FoN TIG TIG 2,500 30/8/2551 | 26/12/2554
907
AA5100007| Nickel(l) 10101-97-0 | 6.1 Vel v ACS  |31/12/2556| 1,000 | 500 nu 09 Sigma SM 9,500 3/10/2551 | 26/12/2554
sulfate reagent n3u 907 chemical
hexahydrate
AA5200001| Ethyl 64-17-5 3 |veumn | v ACS  [31/12/2556(5.00 Ams| 5.00 Ans | tfes | Merck Merck 1,000 | 10/1/2552 | 26/12/2554
alcohol reagent 1411 Thailand
P17 2.2 MegeTeuaAdulmasall
a - U3unau 4 | unuSulse
Yaa15.ad CAS no. UN Class annue - ANIUNNU Y
[Ny GD) waga
Ethyl alcohol 64-17-5 3 VDINAT | VBILUAD 6.00 8935 709 1411 22/12/2554
Talw
Sodium hydroxide 1310-73-2 8 finnTou | veunal | 10.00 a¢3 o4 907 | 23/12/2554
Ammonium chloride | 12125-02-9 - - SRNILIR 100.00 N34 | 9 1411 23/12/2554
Ammonium iron (1) 7783-85-9 - - SRNILIR 50 n3u o9 1411 | 23/12/2554
sulfate hexahydrate
Antimony trichloride | 10025-91-9 8 Annsou NI 10.00 N3y 709 1411 26/12/2554
Hydrogen 215-605-7 2.1 ufalalu wha - 03907 | 26/12/2554
Nickel (Il) sulfate 10101-97-0 6.1 a3y | vewds 500 n5u %93 907 26/12/2554
hexahydrate
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Class 3 saamarla v lanasmarlylviwsanandalvldadiunas

szmzitl 920221
Class 8 asAmnsau 446391
Class 6 MsfruAraSAALTD 221762
Class 2 msndanwiluirinoauysaii 20 asdusariod saudsaEs
Afaudulainnii 300 Alathasa Raumngdl 50 asmmariaa 152787
Class 5 asaandladuarasduvidulasaanlus 591.96
Class 9 Asdumnsizaug 464.46
Class 4 vawdala v 124,45
Class 7 as/inafuiunsad 196
Class 1 ahssude’la 0.20
ST ; 18,994.64
* mualid 1 whe = 1kg = 1L = 1 m® wnansdl WHUA T 2.1 dpdruBeUSinamesasiaisiuunmy
wiheduaglignAuim wu A, vials Usennanudusunsie

2.2 Ussnnuagagyanvaiauntusunsigvearsind

221 srUUMsIMUnUssnarnsAnaanasliiuszuudeaiuialan

(Globally Harmonised System for Classification and Labeling of Chemicals, GHS)

GHS Wuszuunsdwundszian msfinaan wavnisuaniseandenluenarsfeyanuvasasiy (Safety
Data Sheet, SDS) vesansiaiiuaziaiifioe esdnsanuseunudviamniy welil¥deasuaziamidlafenty
é’umwﬁﬁmmnmimﬁﬁy’m Tuiimmaientiu FszdisanmusdounazalidislunsmnaouuarUssiuansiadl
wazsiulainsliansefiudasssianazgniewmuiissy Tnsliiianadeviesusnereguamuyyduazdaindon
usioesle

J2UU GHS Usenaumuesdusenauman 2 Usenis
1. AmuanasinisdwunUszanansiniivazind A auanududunsiesunienin guaiw uaz
dawndon
2. imuassdvszneulunsdeansieyaansinfiuaziadfasiiumsaain wasionanstoyaninuuasnde
(SDS)
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Flame Flame over circle Exploding bomb
Corrosion Gas cylinder Skull and crossbones
&3 ek
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52UV GHS wusUsznmanududunsiedy 3 dnu fadl

" G unenIn 16
" fugunn 10
" guFannen 2
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P3N 2.3 Usstaniasdyan

waﬂmmuﬁué’ummﬁmm AN
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1. mgseiun (Explosives)

" asluglvemdadoveananiidlovufisomaniiudn
Aeufaifgumninasamnudugeauamsariianudene
Trifuaslneseu

" g13menliiingds (pyrotechnic substance)

2. whahlw (Flammable

gases)

wianiigaenuhiluivenmaiigamgil 20 esrealdua 7
ANUAUUTIEINTA 101.3 Alathana

3. @savessasylilw

(Flammable aerosols)

a1savesaeeninnantililn wieldiusznouvesanshly

4. ufeeendlad (Oxidizing

gases)

wiafilieendiauly duluanvaiedidriliianduinnis
wnlvdinnninung

5. whanglaanuau

(Gases under pressure)

uaiausulisngi 200 Alaviania fussgeglunivus
U559 Fanneauds uiiadn (compressed gas) wiawan
(liquefied gas) uhaluansazaiy (dissolved gas) WazlaLMa?
qmﬁﬂuﬁ(ﬁ;’] (refrigerated liquefied gas)

O @@

vgmg * Ussiovaududunseundssnaiunsodagyanvaluaanududunsieldunniy 1 su Judvssdverududunse
goe (category) ¥osUsstnnAIITudun I8
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M5197 2.3 Usennuazdgdnvalanududussesiunieniv (Re)

Usznnanududunse Aesurelnedaud

eee
De
@
2
*

6. voumalaln voaaniifiganulliiiAu 93 ssmiealdoa
(Flammable liquids) ‘
7. vauddlala vosudeitgnanlilléing videoraduamevierasliiAnlnde
(Flammable solids) WsLdEANIY @
8. ansaiiufizeldies | asfiliiafosmenrudoudstiuulifufiosiinnisaansd
(Self-reactive sriluanavilfiAnauferutuegnssunss uwilifioondian ’
substances and (@1n¢1) 1 Jususm
mixtures) (ismdeansiiiu ngszida msesoonluddunid vie as @
pondlad)
9. vounmignAnlldios | veanaiiunliufiazandnlninelu 5 uni wiflegluuiunm
Tuena (Pyrophoric tiow Wieduatuetne @
liquids)
10. vesudsitgnanluliiedly | vesudeiduwliuiazgnanlinielu 5 wil wilegluuiuw
8101 (Pyrophoric tiow Wiedudatuetne @
solids)
11. asediidenudeuld | arsivihuiisenfuomalaglilddundsauanaeuen agvi
109 (Self-heating TiAnmusaulsies
substances and (asUssaniiazuanisnansiigninlilfieduetnia fo s @
mixtures) andnlwldAseilefiuinamnn aneAlaniy) uazavavey
shefuduszeznannu aeilusFonaieiu)
12. aadifidudmiudly | asiiduewdaSeveanmiiasefuihudianasoan
uialalnl (Substances | Ivsflalnesiesvidoudesufalilnoonuluyimaiidu
and mixtures, which in | duns1e @
contact with water,
emit flammable gases)
13. Ypuvaieandlad vounamilaevhluazydesuiaesndiou uduaimgvied
(Oxidizing liquids) duilifagduianswnlvsildunnninund @
14. v9udoandlad vouudeiilneinluazUdesufaoondiau daduaimaviedidon &'

(Oxidizing solids)

iianduian s lndldunniung

vgmg * Ussiovaududunsevndssnaiunsodagyanvaluaanududunseldunniy 1 su Judvssdverududunse
goe (category) ¥osUsztnnAIITudun T8
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15. aswaseanlyndunsd

(Organic peroxides)

asduvidnidureunauazvediivszneuselassainaid
pONBaudDIDznouNziU (bivalent-O-O-structure) Way
sywusvaslelnsiauUesonnlufioznenlslasiaugnumii
MeauLadun3e (orsanic radicals) warealinmaudistdln
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" | SoaanesvinlviAnnsseiOnld

" anludliegeiag

" Ddousansgunnyisenisidend

" | AnUfisendusnseiuarsau 16

16. asnnansaulany

(Corrosive to metals)

a@15nvinanUdeneusevinanglane laneNaa1NNIsNSEIn
NI

O

ygmg * Usstonaududunsevndssnaiunsodagysnvaluansmuiudunmeliunna 1 gu fudvsedvaududunse
goel (category) vausznmAInTudunTIENTUY

131991 2.4 Uszinnuasdaydnvalnnududunsieauguan

ﬂizmwﬂ'nmf]ué'umw

Aesunelnedaud

1. anudufiwdeundu
(Acute toxicity)

AANaNsENUeRsmarINNsasuaseiidngsnanie
manSemaaniafissaduiovdenansndanielunan 24
Flue wsemenameladunan

4 4la

SP

2. NMSAANSBN/SEA8LABY
NINe (Skin

corrosion/irritation)

wundu 2 Useam fe

" Fanseufwits wneds nmsiiesunsesefvdeiaill
ansnsoituylvinduAuganmiuld viefnismevensad
fmifstuuenaudstuly wdsnisvaaeuivansaaousdy
Srez81 4 il

" syeaiedianids mneds maRedunsiereRanieiag

anunsauylvindudugan mauld vdsmsnageuiivans

wmaamﬂussamm 4 Flug

gy * Ussovaududunreuissomansodsyanvaluansnmududunreldunn 1 gu fudvssduamudu
dumsIeeiod (category) YosUsztanmI I Tusiun sl




P399 2.4 UszLanuazdy

[

f

walmududunIeAUgUA N (si0)

Ussinanududunsne

Aasullnedavl

(3

eee
=)

@

2‘\

%

3. Msiangnennegna wiadu 2 Uszuam e
suNsYMssEmeifiowis | @ shanemsmadneguuss Ae vilvideidem devne wie
3991 (Serious eye \AnAudemenisneameg Ul ssien sy filsl ‘
damage/eye irritation) mmmﬁuvjﬂé’ugjamwLﬁ:ulﬁmslu 21 U eI sduna
" szenefewiamen Ae Msdsuulamomism 7
ansnsotunduganmidaldnielu 21 Yu vdsnsduda @
4. meibilsensnsgdu | ladenisnszfuliAsaimsuimszuumaiiumels
9INTHNHDITLUUNIUAY wnedia iliAnnzgilufulussuumadiumela @
melaviseRnils naInlesuasnnsmela
(Respiratory or skin " Leenisnszauliiine1n1suiviadianis vaneds il
sensitization) Winensiluividsaintasuansmeiamis @
5. nsnanefuivensad | viliAenisnaneiudveawadduiusuesuyuddeanansa
duitug (Germ cell dnevenggnuaula @
mutagenicity)
6. anuamsalunsne yhlsAnuziSwvdeiiugURnisalueansifinuzie vievilviAn
12139 (Carcinogenicity) | fuifosenyiinlisuusuas uussgnansludninaaos @
7. anudufivseszuy Jufiwsieszuvduiuguowyed 019iindunsienanisiadey
AUug (Reproductive | Wugviemsnluassd sufsenatinansenusiogunmvoading @
toxicity) I¥sumsideeseiamsnm
8. enuduiiusesyuy MIAARANURAUNRIDITE VLAY V8951908 Wedtanunse é‘

oTwzlmung-nslasy
duranssifen (Specific
target organ toxicity -

Single exposure)

nauAuganiauliuagldaunsanduudganimdule wuu
REUNIULAL/M3D5059 (W baldaseauvinidedin) 91nn1S
Tasuduiansame?

mneg * Yssonauiudunmeuisssinmanseddydnvaluansaududunseldunn 1 gU fudvssdvanudu
sunsIgeiod (category) veaussinnmIiiueun s
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- v o ¢ ) 1 '
PN3199 2.4 UsglanuagayanwalAuiduo un e ugunIn (M)

Uszinanududunsie Aasullnedavl

9. enulufivsesyuu FlRAnauRnUnRivesszuusie lushanie saiananse
alosdhving-nslasu | nduAudanmdsliuaglianmnsanduAuganimiaule wuy
Juifagh (Specific target | @eundunay/viaseds wilifesiuriilidedn) anms
organ toxicity - 15§U§mﬁaﬂ?’lﬂ i

repeated exposure)

10. unedeszuumadu | Weldfuasiiiuvendyveavantrgszuumela Tngsinu
meladiuarwmseyili | edn ayn visenisdan ﬁ]%ﬁﬂﬁlﬁ(ﬂaﬂﬂ’]i?ULLiQﬁLﬁWﬁu
Uandnauannn1sddn | egnadeundu wu Yeauinainaisiall msuinsuiiiinse
(Aspiration hazardous) | Uan lngiimnnusussavianeseauauiudedin

RUBLYE N15E18N ﬁamsﬁﬁuaﬂmaw%aﬂuamfﬁwiﬂajwaamau

wagmadumeladuans lngiuinvseaynlaenss vse

N9YBUHIUNITONILU

&

ygmg * Usstonaududunsevndssnaiunsodagysnvaluansnuiudunmeliuinna 1 gu fudvsedvaaudusunse

goel (category) vausznmAInTudunTINTUY

o

M35 2.5 Uszianuazddnwalanududunsiemudundon

Uszimanududunsie Aasuelagdauy Aeyanwal

1. eududunsese wngsuastiadeseluld

Aandaunai n Fufiwdounduseddiinluh

(Hazardous to the » Juiiwseieddidinlu

aquatic environment) » rliiAnnsavauanseiluddi@inluh

" dwansynusessuunstosaaeansiailudmiely
44579

2. anududunsesody " gunsavhaneiulelsuluduussonniald

1ol (Hazardous to ] Lﬁuawsﬁﬁagﬂusw8mimimﬁﬁﬁmm’rj’nﬂuﬁumwm

the ozone layer) ijy’uiai%u TunAkwINYDe Montreal Protocol
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2.2.2 32U UNRTDG (UN Class)’

United Nations Committee of Experts on the Transport of Dangerous Goods SuunasTiiusunse
waztdumelidunanumenensliinaufiuiademe dmsunisvuds eandu 9 Uszian (UN-Class)
SnwasineliAnsunseviornudedunisiiadunsie fil

Uszianit 1 dngsziln (Explosives)

Ingsuiln manefs vesudwdevoana wieasuauilawnsa
ReufiRemaniisnedsiuesilifaufadfienudulazauioustis
531 AeliAnnsseilnainsmnudemeuiuinalaeseuls daufisans
Aldvhmenliings warAwesiisdaldshe uiadu 6 nquees Ao

1.1 arsvisedwesineliindunsigainnisseilnegaguussiuiiviulavianun (mass explosive)
egagy Welsy anszidn 1Wudu

1.2 ansvisedwesniidunsieainnisseilawannsgane wilissdaviuniviulaovun ety nszquiu
Viuszidn vuaulzy [Hudu

1.3 ansvisedwesidsaienisinmadalny uareralisunsethainnmssaidnvionssedauannssany u
Ladszdaviuiiviulavionun fegagu nsvguinds Judu

1.4 arsvisedwasiiliuansnnududunsvedianudn mnifanisuzyusevsyluseninsnisvudsasiie
AMUEIMENNZAYULUITY Mty waone Wudu

1.5 arsnlilsenisseidn wanniin1sseiinaziidunsneaInn1sseidnnanun

1.6 #wesiihwensszilatosunnuazlissilaviuiivmun anudssienissuidnegluiddaamegludm
dweliu q lufilenanasfianisusyniauinszany

Usznni 2 wid (Gases)

uitd wneils ansigaumall 50 esialded enusiuleannnd 300 T
Alavrania viselanmluufiaegsanysaligamgl 20 seruwaded uay |
= o a v ad o % [l
fianwu 101.3 Alaviania (AuduusseNAUnansERuL ML) lokn :
wiadn uiaiiy uialuanimveuvad

widluan nveuvatgaumaiion uasutaufanasarelumsasarengldnnuiu Walinnsialvaamnse
Aeliindunseannisanfnlil uaz/vieilufiv uazunuiieendiaulueinia uunlu 3 nqudes fsil

2.1 ufdlalw (Flammable gases) manefis ufafigumgil 20 ssmwalsauaziininudy 101.3 Alavrania
(AuduussBnAUnAfissduimea) awnsafaldlfidenautuoinia 13 Wedidus viemninlag
U3 videftasniedlanansafelald 12 wWesduiduludenautuendlagliddsfenmududusinan
vosn1suay Wneundnfalalnntdnnitenne (eniuufadmuiaslalasiaw) éhasmmamﬁ”aﬂzjmﬁ LU Wi
W w38 LPG (Jusiu

2.2 uhaldhlwuazlaldufine (Non-flammable, non-toxic gases) nunefie wianilnuaulelddesnia 280
Alavrania Meaumgdl 20 esrugaided vieegluan nveanadgumgia Lifaliuagliduiivliaenss us

1 http://www.chemtrack.org/unclass-intro.asp
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gnaunueandiauluenaagyilvilinannznawaaueendiauld diegrasuianguil wu lulasiay

s 6 6 & v
Asvaulaeenlen o15neu Ludu

23 ufiafiy (Toxic gases) vued uianfinuaudRdudunseseguamvseiwn@inldannismela lnedu
Tngniinninennia fnduszanefies Medrwewialunguil wu rassu witaluslud weadu WWudu v

Oalfindu 1wy AmsusuusuuenlYn

Uszunndl 3 vaewiadlali (Flammable liquids)

yoamadlalw nunefs veaman vieveanamauiidigauly (flash
point) laitAu 60.5 s walduaann1svadeumieisaiedn (closed-cup
test) n3nliiAiu 65.6 ssrwalfadaaINnITadaUMeisaI8Lla (opened-
cup test) lovosnarlilwwiongninlvidefiundsznigln drogragu
ozdlou thifudemds fuues Husu

Uszunil 4 vasudelalvl arsiignindldies wazansiidudanuinudliuialaln

€

wuaslu 3 nqueos el {$)> ‘& .

a1 gpauddlalyl (Flammable solids) vuneia vesudsiianunsadalnléinsainnisldduanuiouann
Usznmeli/wailn viseinnisanlndlaainnisidend dredrudu Ausdu Weanedauns lulns
waglaa Wusu ieduansiiluunliufaziAnufitonmeniudouiisuuse fegraty indolaesle
o Jusu videduanssuidefignaneulisenisiinsuidn degratu uesludeufivasa (Jen) la
Tulnsfuea (Jen) 1Wudu

4.2 miﬁﬁmmLﬁmﬁiamiqﬂwﬁlﬁl@ﬁ (Substances liable to spontaneous combustion) #1889 @159
fuwnliuaziinanuiewtulieduannznisvudmuuniviaiannudeuguliiiedudaiuennie
wazdwnltuazaniviile wu weanesa (v17)

4.3 asndutaduiuavinlmiawialalyl (Substances which in contact with water emit flammable
gases) Nuea asinuisenduiiuas Juwiliniasiinnisialilaies vieviliAnwiallnly
USunaumdusunsie wu lavedarilay arsusenevlavylalase

Uszand 5 anseandladuazansdunsdilaseanlan

v
=1

wualu 2 nqudey dsil

OXIDIZING AGENT

51 @1380n3lad (Oxidizing substances) nu18fa vl nioveunaifidivesarsiodddfnln weld
sondaudigliingduiianisanivg wazevzneliinlndedudaiuarsignlnduasiinanissedn
ae93uNss ety unadeulalumaslsn lufeuUasoenlyn lafounasisn 1Dusu

52 arswedeanlansunsd (Organic peroxides) vianeiia vaduis wievonnainilasiadseandiauass

agnoy -0-0- uazdrgluniswnarsnantng wieviujiserduansdunaineiindunield viaile
Igsuanufeunsegnindudinisuzussyasionvsudald degadu ezdlauleseanled Wusu
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ULNNN 6 d15NELAZEISANLYD

wualu 2 nqueey dsil

6.1 a13fiy (Toxic substances) wuedia voeudnsavesnarfianunsaviidsTiavsoutndusunsme
gunmvasau vnnau ganuvseniglasuansiiinly viseleansiilasumnuseunseanlndazUdeny
wiaiy degratu ludeuleelud nguansidauuadngivuazdnd [Oudu

6.2 @138aLta (Infectious substances) M8 @15NTBLsAYLUDUY 130a1TNNAIDE19N1NTIVABUVD
wenSanmuuleuiiduamveveainisialsaludaiuazau fegratu wuaildaiwsde Jusu

o v W [ |

Usztnn?l 7 Jaanusiunied

9
Tanfuiun$sd (Radioactive materials) vungfis Tannanunsoussad e
.:4' ' ' oA | a YY) ' | ¢ a
nuesldviveesiaiiiesnnndt 0.002 lulasa3sensu fegratu luunlyd '\mmy
gisllen lauead-60 1Wudu

Usznni 8 d@1snansau

asfinsou (Corrosive substances) winefis vesuds videvosivadids
neUfAsenaiifiqrdtansowhanudemeseoldodovesddinednsquuse
vovhangdud/eummugivinsvudadioiianisiilnavesans loszive
vosasUsmaniiveianelfiAnnisszaieifosteaynuaze fegratu
nsmnde ninmuvau ludewlensonled Wusiy

CORROSIVE

Uszindl 9 Fanduasielamin

Yandunsreidnman (Miscellaneous dangerous substances and
articles, including environmentally hazardous substances) #1884 @13
viodwesiluvaizvudaduassunsedalidnoglulssinni 1 fesziamd
8 Mudsasidudunsesedwandon uaglisiuiasfisewinansvudad
qmmﬁéﬁguwi 100 esrwaldua lugninuevad LLaxﬁqmwgﬁﬁy’qm 240
perwadod luanmaouds

223 ssuunIsemunUssanuazmsinaama naduazadimusivesannmglsy (Au)

TuedneuiivssmalunguannnglsUazthssuy  GHS  wU3uld  nguamamglsufingruneiieatuns
SuunUssauazinaanansieiuanailfg v3o Directive 67/508/EEC uaw Directive 1999/45/EC diaiiu
dHosmndssmelunguanamelsniduiianmnafuaned fasinelvgedan ssuumsduuniimudfiuandu
AFdnetnaninsung

2 ngvanenIIwUNUsEAn frRain warussaduriansiaiiuazieiliue (Directive 67/548/EEC uag 1999/45/EC)
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[

1) Uszsnnnantludunse (Hazard class) Usenausie 15 Useunn siadl

1.

2
3
il
5.
6
7
8
9

10.
11.
12.
. asnebiinnisnaneiug (Mutagenic)

g seiln (Explosive)

a150ndlad (Oxidizing)

anshilvisnnduiiay (Extremely flammable)
ashalvlunn (Highly flammable)

a5l (Flammable)

gsfiiwun (Very toxic)

a3l (Toxic)

a139unI1e (Harmful)

a13innsou (Corrosive)

A1352ABLABY (Irritant)
ansivililadenisnsedueinisus (Sensitization)
ansneuzt3s (Carcinogenic)

asfiJufiwsioszuuduiiug (Toxic for reproduction)

. @199unTIEReANInaeN (Dangerous for the environment)

o

= Jwgsvile (Explosive)

ashilvanniduiiiay (Extremely

flammable)

a13iliiwan (Very toxic)

ansility (Toxic)

asneuvise Ussianii 1, 2
(Carcinogenic)
asreliAnMsnaneiug Ussiandl
1, 2 (Mutagenic)
asiduiiusoszuuduiug

Uszunnii 1, 2 (Toxic for

reproduction)

B A150URNTIURRANLINA DY
(Dangerous for the

environment)

@ 4

) ayanvalianinundusunsig (Hazard symbols) Usyneunae 10 dydnual

o

@

&
ANU

anseandlad (Oxidizing)

ashaluunn (Highly
flammable)
a5kl (Flammable)

a@155¢AeLABa (Iitant)

ansvililadienisnssduenis

Wi (Sensitization)

@159Um318 (Harmful)

ansvililasienisnssduenis

Wi (Sensitization)
' 2 ]
d15N8ULLS UseLnnn 3

(Carcinogenic)

AsnNaAANISNANEWUS

]

Uszlnil 3 (Mutagenic)
ansiluiiusoszuuduiug
Uszuni 3 (Toxic for

reproduction)

a@159anseou (Corrosive)
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http://upload.wikimedia.org/wikipedia/commons/8/86/Hazard_TT.svg
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Wt 2: Chemical Segregation (Hazard class) 91n Laboratory Safety Manual, The University of

Texas at Austin

ﬁ'm ARUYAYDIn Laboratory Safety Manual, The University of Texas at Austin, January 2011

NHUYBIAIILAN

Awuz13snIsAUSnEn

A8819815LAY

asmdnulala
(9 SDS lunnnsal)

uiahalunelananueu
(Trudufaralnla)
(Compressed gases—
flammable includes

combustible)

dushelufifunasuis ving
Nnnuiaeandlad egretles 6
wns (20 #e) lnesinvseny
aalifuntdavsalfzufufing

uhallnnelanausu
(srudauiaaalnle)
(compressed gases-—
flammable includes

combustible)

dushunlufifunazuis
wnuiaesndlad

aEg9UeY 6 1A (20 )
Ineginusaaudalinuns
wselhrUURNT

whawaalilvnnele
AUsU (Compressed
gases-liquefied

flammable)

dushunlufiiu wasusia e
nnuiasendlag

agUeY 6 11T (20 ¥n) lny
dnvdeauaelinunilanseldy
UURANIS
LLﬁ”amwﬁmawﬁmLﬁﬂuﬁﬁ
AamiaU3anasiniossuy
S¥U8RINTA
whamfiuluenans deansd
AUy i 16 soud
(350 n¥u) mndlvualuglv
P lgnnelueansiduy
yefuvidu wesifivamsed
AYUBNBIANT

Propane, Butane

whaiwuazoondlad
Meldanunu,
vaudseandlad
(oxidizing and toxic
Compressed gases,

oxidizing solids)

whaneldnusuiily
siaUf)izen (suds
uiaoandlad)
(Compressed gases—
reactive, including

oxidizing)

dAusnwnluiifulazuis ving
Anuiahilvegretios 6 wWas
(20 W) sinviseaugalifu
AONERIEEATRVER R
LLﬁﬁU’N‘Uﬁﬂmﬁ]émeﬁU1uﬁ&
AamsEUUsTUIRNNA

Oxygen, Chlorine

whakalu

(flammable gases)

N2-13




ansmtnulile

NHUYBIAIILAN Awuz13snIsAUSnEn A8819815LAY B
(9 SDS lunnnsal)
wAENElHANUAUN Viusnuluiukaziiis 19 | Carbon monoxide, whahiln waz/vse
ANANNAUNINYDIAY nuiauazvasnailaln lag | Hydrogen sulfide, 28n3Lag

SwdsAanulazin
n3au (Compressed
gases—threat to
human health,
includes toxic and

corrosive)

dnvdeauaelinunianseldy
UURnIs
uauswinorasioaiiulugi
RamiszuUsTUINNA

Hydrogen chloride

(flammable and/or

oxidizing gases)

a1sninnsau-nsa
afun3d (Corrosives—

acids inorganic)

dulugiiusnwinsadifing
syuudeanu wselnvuy
NANFANTBISU

Inorganic (mineral)
acids, Hydrochloric acid,
Sulfuric acid, Chromic
acid, Nitric acid
vianewe: Nitric acid «Ju
anseendladiiusuazais

voumnailala
(flammable liquids)
youdalalvl (lammable
solids) wa (bases)
a1500ndlad (oxidizers)
wag NSABUNIY (organic

2 A .
WNULeNaINNIAdU 9 lne | acids)
wivlunvugsesiuniog
NSANLENBBNANNTTY
o | a a6 I v 2 o Aa & . .
asianseu-nndunid | ulugiiuinwinsafifinns Acetic acid, ypamailaln

(Corrosives—acids

organic)

seuuteaniu wsellnvuy
NAARNTBISU

Trichloroacetic acid,

Lactic acid

(flammable liquids)
youdalalvl (lammable
solids) tud (bases)
a1590n@lad (oxidizers)
uay nsnelunsg

(inorganic acids)

ansnenseu-wud

(Corrosives—bases)

dulugfivensann

Ammonium hydroxide,
Potassium hydroxide,

Sodium hydroxide

a@1500n%lad wagnsn

(oxidizers and acids)

asavdnla dAulvvihanansadiu q Ammonium nitrates, asiafiou o e
(Explosives) wavan lushumisiivaeaste | Nitrourea, Sodium
edlrmannnasunle azide, Trinitroaniline,
Trinitroanisole,
Trinitrobenzene,
Trinitrophenol (Picric
acid), Trinitrotoluene
(TNT)
auuadbily dulugiiuiannzanslalal Acetone, Benzene, a@1590n%lad wagnsa

(Flammable liquids)

e asiadinines
panlanlnrnesasiunnlavin
\9u Ether, Tetrahydrofuran,

Diethyl ether,
Methanol, Ethanol,

Hexanes, Toluene

(oxidizers and acids)

n2-14




ansmtnulile

NHUYBIAIILAN Awuz13snIsAUSnEn A8819815LAY B
(9 SDS lunnnsal)
Dioxane
Joawdslalu Auluiuffidusazuiia wen | Phosphorus, Carbon, a1500nTlad waznsn

(Flammable solids)

Wepenluanaisesndlag
Laga1snNAnsau

Charcoal

(oxidizers and acids)

asalitliufazesioun

(Water reactive

I3 Aa & v
wuluaa U MEua i
wardinisteaiuaisiaiiann

Sodium metal,

Potassium metal,

LYNINATATANNTLUN
) I3 35
LUUDIAUTENBUVINVINA

chemicals) Msduiath (samssszuu Lithium metal, waranseandlng
aUsanasd) washintei@ou | Lithium aluminum (all agueous solutions
Tuaouiitui “answdidily | hydride and oxidizers)
UfAsewteth”, “dallddn
sullunnnsdl” Taluuuit
ionsdivvia gy viethusn)
a1soendlad avuaakaziulilugnuld | Sodium hypochlorite, | @133/39, anslalvl, ans
(Oxidizers) wensnaiinananslalil uag | Benzoyl peroxide, Indlnlel, Sanduvsd uaz
Faniidalyle Potassium langanmdunsaziden
permanganate,
Potassium chlorate,
Potassium dichromate
NG NFUATILAL]
seluifuanseondlad:
Nitrates, Nitrites,
Chromates,
Dichromates, Chlorites,
Permanganates,
Persulfates, Peroxides,
Picrates, Bromates,
lodates, Superoxides
a5y weniiuatnanseu Taedl Cyanides, &15Usgnau 7 SDS
(Poisons) AMauzsessuTinuansaiily Tanenin Wi Cadmium,
FuTifiudre By uagiinns Mercury, Osmium
SYUILDINA
s luiililase Lﬁuiué’M%a%mq Agar, Sodium chloride, | 9 SDS
Ujnaen Sodium bicarbonate,

(General chemicals

non-reactive)

wazindenlilmeufisen
dulngy
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LNEUTIN 3

Chemical Segregation (Hazard class) 989 Lawrence Berkeley National Laboratory

(Berkeley Lab), U.S. Department of Energy

i1 Chemical segregation (Hazard class,) Lawrence Berkeley National Laboratory (Berkeley Lab), U.S.
Department of Energy [ooulad] 1hilaain http://www.lbl.gov/ehs/chsp/html/storage.shtml Uiy

12 flupa 2555
Acids, Acids, Acids, Alkalis | Oxidizers Poisons, Poisons, Water- Organic

inorganic | oxidizing | organic | (bases) inorganic organic reactives | solvents
Acids, inorganic X X X X X X
Acids, oxidizing X X X X X X
Acids, organic X X X X X X X
Alkalis (bases) X X X X X X
Oxidizers X X X X
Poisons, inorganic X X X X X X
Poisons, organic X X X X X X
Water- reactives X X X X X X
Organic solvents X X X X X

NUTYLAR
—

LN 4:

X = wWhnulyle

ChemAlert chemical incompatibility color coding system 989 Department of

Microbiology, University of Manitoba

ﬁm Department of Microbiology, University of Manitoba [ooulal] thaslanin http.//umanitoba.ca/
science/microbiology/WHMIS/WHMISincapatibility.htm duauiieiuil 12 duinu 2555
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LNEUIIN 5

Partial Incompatibility Listing 910 Chemical Segregation & Incompatibilities Guidelines,

University of Texas at Arlington

ﬁ'm Chemical Segregation & Incompatibilities Guidelines, University of Texas at Arlington [eeulail] 1978

69790 http.//www.uta.edu/campus-ops/ehs/chemical/docs/chemical-segregation.pdf ﬁué’mﬁaa"’uﬁ
12 flurAu 2555
Compound/Class Avoid Storage Near or Contact With:
Acids
Acetic acid Chromic acid, nitric acid, hydroxyl compounds, ethylene, glycogen, perchloric acid,

peroxides, permanganate

Hydrofluoric acid

Ammonia (aqueous or anhydrous)

Nitric acid (conc.)

Acetic acid, aniline, chromic acid, acetone, alcohol, or other flammable liquids,
hydrocyanic acid, hydrogen sulfide, or other flammable gases, nitratable substances:
copper, brass or any heavy metals (or will generate nitrogen dioxide/nitrous fumes) or

organic products such as wood and paper

Sulfuric acid

Light metals (lithium, sodium, potassium), chlorates, perchlorates, permanganates

Compound/Class Avoid Storage Near or Contact With:
Bases
Ammonia Mercury, chlorine, bromine, iodine, hydrofluoric acid, calcium hypochlorite

Calcium oxide

Water

Alkaline metals

Sodium, potassium, magnesium, calcium, aluminum, carbon dioxide, carbon

tetrachloride or other chlorinated hydrocarbons, halogens, water

Bromine

Ammonia, acetylene, butadiene, methane, propane, butane (or other petroleum

gases), hydrogen, sodium carbide, turpentine, benzene, finely divided metals

Carbon, activated

Calcium hypochlorite, oxidizing agents

Chlorine Ammonia, acetylene, butadiene, methane, propane, butane, or other petroleum gases,
hydrogen, sodium carbide, turpentine, benzene, finely divided metals

Copper Acetylene, hydrogen peroxide, nitric acid

Fluorine Isolate from everything

lodine Acetylene, ammonia (aqueous or anhydrous), hydrogen

Mercury Acetylene, ammonia, fulminic acid (produced in nitric acid—ethanol mixtures)

Oxygen QOils, grease, hydrogen, other flammable gases, liquids, or solids

Phosphorous (white)

Air, oxygen, caustic alkalis as reducing agents (will generate phosphine)

Potassium Carbon tetrachloride, carbon dioxide, water
Silver Acetylene, oxalic acid, tartaric acid, fulminic acid (produced in nitric acid-ethanol
mixtures), and ammonium compounds
Organics
Hydrocarbons Fluoride, chlorine, bromine, chromic acid, sodium peroxide

(propane, butane, etc.)

Nitroparaffins Inorganic bases, amines
Oxalic acid Silver, mercury
Oxidizers
Chlorates Ammonium salts, acids, metal powders, sulfur, finely divided organics, or combustible materials
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Chromic acid (trioxide)

Acetic acid, naphthalene, camphor, slycerol, turpentine, alcohol or flammable liquids

Ammonium nitrate

Acids, metal powders, flammable liquids, chlorates, nitrates, sulfur, finely divided

organics or combustible materials

Chlorine dioxide

Ammonia, methane, phosphine, hydrogen sulfide

Cumene hydroperoxide

Organic or inorganic acids

Hydrogen peroxide

Copper, chromium, iron, most other metals or salts, alcohols, acetone, or other

flammable liquids, aniline, nitromethane, or other organic or combustible materials

Hypochlorites Acids (will generate chlorine or hypochlorous acid)
Nitrates Sulfuric acid (will generate nitrogen dioxide )
Compound/Class Avoid Storage Near or Contact With:
Oxidizers

Perchloric acid

Acetic acid, bismuth and its alloys, alcohol, paper, wood, grease, oils

Peroxides (organics)

Organic or inorganic acids; also avoid friction and store cold

Potassium chlorate

Acid, especially sulfuric acid

Potassium

permanganate

Glycerol, ethylene glycol, benzaldehyde, sulfuric acid

Sodium peroxide

Any oxidizable substance such as methanol, ethanol, slycerol, ethylene glycol, slacial
acetic acid, acetic anhydride, benzaldehyde, furfural, methyl acetate, ethyl acetate,

carbon disulfide

Alkaline metals

Sodium, potassium, magnesium, calcium, aluminum, carbon dioxide, carbon

tetrachloride or other chlorinated hydrocarbons, halogens, water

Calcium oxide

Water

Cyanides

Acids (will generate hydrogen cyanide)

Phosphorous  (white)

Air, oxygen, caustic alkalis as reducing agent (will generate phosphine)

Potassium

Carbon tetrachloride, carbon dioxide, water

Sodium

Carbon tetrachloride, carbon dioxide, water

Sodium peroxide

Any oxidizable substance such as methanol, ethanol, glycerol, glacial acetic acid, acetic

anhydride, benzaldehyde, furfural, methyl acetate, ethyl acetate, carbon disulfide

Sulfides

Acids (will generate hydrogen sulfide)

Reducing Agen

ts

Hydrazine

Hydrogen peroxide, nitric acid, other oxidants

Nitrites

Acids (will generate nitrous fumes)

Sodium nitrite

Ammonium nitrate and other ammonium salts

Toxics/Poisons

Arsenicals Reducing agents (will generate arsine)
Azides Acids (will generate hydrogen azide)
Cyanides Acids (will generate hydrogen cyanide)

Hydrocyanic acid

Nitric acid, alkalis

Hydrogen sulfide

Fuming nitric acid, oxidizing gases

Selenides Reducing agents (will generate hydrogen selenide)
Sulfides Acids (will generate hydrogen sulfide)
Tellurides Reducing agents (will generate hydrogen telluride)
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2.4 n159munUszianarsialn

vaumallal (Flammable liquid) Sguyu NFPA

Class naU9iN1TIUN
IA yoawadfifignlil < 22.8 °C uaz figaisuien (nitial boiling point) < 37.8 °C
1B yoawadfitignulil < 22.8 °C ua figaisuien (nitial boiling point) > 37.8 °C
IC yoavaafislgaulil > 22.8 °C ust < 37.8 °C

fun: NFPA 30, 2015

yaunalalvl (Flammable liquid) 520U GHS

Category | LN@U9in1531uun
1 yoavaafiilganulal < 23 °C uay fgaiEuidion (nitial boiling point) < 35 °C
2 yoavafisigenulil < 23 °C uag flgaEuiion (nitial boiling point) > 35 °C
3 yoavaafiilganulal > 23 °C usi < 60 °C
4 yoavafisigaulil > 23 °C ug <93 °C

‘ﬁm: Globally Harmonised System for Classification and Labeling of Chemicals (GHS), UN, 2011

v0auddhalu (Flammable solids) s¥uUuU GHS

Category

LNAUTINITIUN

1

[

levhmannaeusnanisanl (Buming rate test) wélinadall
" asvideveswaniiuenmileansslans:
- Towlen (wetted zone) livganisantuduediu way
- natunsgniungd < 45 Jundl vise dusinnsaning > 2.2 fafuns/Aui

" palave: atlunisanivgl < 5 unil

@

levhmannaeusnanisanl (Buming rate test) wélinadall
" asvideveswanfiuenmileanslans:
- lwulen (wetted zone) veansantvsivedllegneiles 4 uivl uay
- nalumsantugd < 45 3ud w3e dnssanivg > 2.2 Tadwns/Auni
" palave: atlunisanivgl > 5wl uay < 10 wail

fiun: Globally Harmonised System for Classification and Labeling of Chemicals (GHS), UN, 2011

A1309% 2.6 Freensanshalu

Chemical Flash Point (°C) | Boiling Point (°C) NFPA Classification
Acetone -20.0 56.1 1B
Acetaldehyde -38.9 21.1 IA
Acetonitrile 5.6 81.7 1B
Acrylonitrile 0.0 7.2 1B
Benzene -11.1 80.0 1B
Tert-Butyl Alcohol 11.1 82.8 1B
Cyclohexene <-6.7 82.8 1B
Dioxane 12.2 101.1 1B
Ethyl Acetate -4.4 7.2 1B
Ethyl Alcohol 12.8 78.3 1B
Ethyl Ether -45.0 35.0 IA
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Chemical Flash Point (°C) | Boiling Point (°C) | NFPA Classification
Gasoline -42.8 37.8-204.4 1B
Hexane -21.7 68.9 1B
Isopropanol 11.7 83.9 1B
Methanol 11.1 78.9 1B
Methylene Chloride None 40.0 None
Methyl Ethyl Keytone -8.9 80.0 1B
Pentane <-40 36.1 IA
Petroleum Ether <-17.8 35-60 IA-IB
Propyl Alcohol 233 97.2 IC
n-Propyl Ether 21.1 90.0 1B
Pyridine 20.0 115.0 1B
Tetrahydrofuran -14.4 66.1 1B
Toluene 4.4 110.0 1B
Triethylamine -8.9 89.4 1B
m-Xylene 25.0 138.9 IC

'*7‘1|m: fnLUasan Flammable Liquid Storage, Environmental, Health and Safety Department, University of South Dakota
(http.//www.usd.edu/research/research-and-sponsored-programs/upload/Flammable-Liquids-Storage.pdf
Aududieuil 2 nuanwus 2558)

P1131991 2.7 segeanshalugs

vaunadlalgs (category 1 AUsEUU GHS) vaaudelalvga (category 1 muszuUU GHS)
2-Methylbutane %38 isopentane (CAS no. 78-78-4) | magnesium powder (CAS no. 7439-95-4)
1,1-dichloroethylene (CAS no. 75-35-4) aluminium powder (CAS no. 7429-90-5)

diethyl ether (CAS no. 60-29-7) white/red phosphorus (CAS no. 7723-14-0)
acetaldehyde (CAS no. 75-07-0) diphosphorus pentasulphide (CAS no. 1314-80-3)
furan (CAS no. 110-00-9) pentachlorobenzene (CAS no. 608-93-5)
trichlorosilane (CAS no. 10025-78-2) 1,3,5-trioxan (CAS no. 110-88-3)

flun: caL Inventory database, harmonized classification, Annex VI of Regulation (EC) No. 1272/2008 (CLP Regulation),
http://echa.europa.eu/information-on-chemicals/cl-inventory-database #uduiloiuil 2 Quﬂ?ﬁuﬁf 2558
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2.5 (ana1sdayanirudaense (Safety Data Sheet, SDS)

wnasdeyanituvaende (Material Safety Data Sheet: MSDS 3@ Safety Data Sheet: SDS) U u
uwiasdeyaiiddnyvosanaiad Aldlunisdeasdeyaiisatunnuuaeade failtoyaduandu sos luuwiadeay
Usznouniga1fiuysiee) wazdeyaidaunaia 1y daudsuanannuduiiy (W LD50, LC5, NOEL “1a) @
1 nTgIuRLeTreully (Wu TWA, TLV, STEL 1a+) ludu dsduferumsinnud-ludefazamisold
Usglonianndayalu SDS treegediusednsain

PINTEUAINA LT GHS vadasinIsanysznend deyalu SDS axusenaude 16 vhie® fl
1. dayaiuafuasiedl sEnduanuazviasiving (identification) uansderdnfumifimiloufuiiuansuu
aenvoswAnAwe Jeansiadl Inguszasdnislinuvenaniu Jefleguazmneiauinsdwivosinan fi
WnvSegdndiving uasnneaulnsdnvignidu
2. dayarnududunsie (hazards identification) lngszydn
2.1 Wuamsiafivieailidueidunseniold wezduasussavlamuinaminisinussiamanudusunse
warszyaududuneseuyuduariunndeude
2.2 dnwaurmnuiusunmefiddyianvesasaiviownd S nansgnudequnimuyvdiayAaundon
wavemsiioraintuannslduasnsldiinns
23 arududunsedy 1 5dLL‘ﬂ’iﬁqmmfuwhﬂé’ﬁf@asﬂ‘uﬂssmwuaqmmLﬂué’umwmu%ﬁmum
3. Ei'au'dszna‘uLtazﬁagatﬁﬂqﬁudauwau (composition/information on ingredients) wqmimﬁﬁﬁ]u
druusenavluaiifug Ysunaanududunierimesrnududuvesasin il udiunau onnd S
wansdyanwalussinnanudusunsie wag CAS no. vesansiall
4. w1Asn1sUgANEIUIA (first aid measures) 5xyIENsUgINEUIa TR sNTRaaNTRLazaL Ty
Sumsneresans uavAamnzaNfudnumzveansliTundedudatuasiu smﬁy’amﬂ%'qﬂﬂmﬁumi
Demdelufitrwdmiuniliugiuned
5. 1195015HAYLNEAY (fire fighting measures) me%’agaL?ﬁlmﬁumsé’mwéuﬁaﬁmmmwﬁalﬁﬂé’u
deunanansieiivioind St Usznausie Tanfimungaudmiunisdumas Yagilivangaudmiunis
FULIE mmLﬂuﬁumwﬁ%LﬁmsﬁuLﬁaLﬁmmaL‘W%ﬂmﬁ anududunsefiinannsenlndivosdn st
sunsalfilflunmstiesiufodmiuinagmdmieninnufumas uazduuziidu q lumsdumds
6. wnsn1ssansiilafinnsvnialua (accidental release measures) AsauAguis NMstlosiuduyanaiiie
Lillesudunselunisdanisanseiviond susifinnsilva msdudunisieldlfiinanudeniede
dawndon wagiSvinmwazen Wy mslivanlumsgadu Wusu
7. mslduaznsiaiu (handling and storage) AsoUAANTS %Uﬁﬁﬁium{ﬁﬁaﬁaamﬁmLﬁ‘u anuiivay
MsszueeInIa iasnistostunmsiinaressweanal 1nsnsifiensinwduandey mafudnwvedn
Uaonsiy waztouslaniey
8. msmumm’m‘lmuauwﬁl,l,a“'msﬂmnumum’lﬂa (exposure controls/personal protection) ATAUAAL
AN ﬂﬁmmmmmmﬂmuama mmuwﬂgummﬂumimuuu (exposure limit values) N15AIUANNTT
Iasuduiaans (exposure controls) 13w gunsaidesiuszuumaiumela qmaﬂﬁni’]mﬂmmuﬂgummu
wazanuiuinveuvesldmaaiimunguaneifsiunstesiuduanden mnvhlnadutevduinden
9. auuwmamamwuawmu (physical and chemical propertles) Usznaunay suafuam"Lﬂ W Snweuzd
Usng nau Husu GuauawmﬂmaammwmmﬂaamﬂEJLLa daundon 1wy Anudunsa-ang (pH) AmLsin/

? @Jiwamaﬂmﬁmamiﬁﬁ Annex 4 : Guidance on the Preparation of Safety Data Sheets, Globally Harmonized System of Classification
and Labelling of Chemicals (GHS), a"ed., United Nations, 2011. [http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files e.html]
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10.

11.

12.

13.

14.

15.

16.

Famsiien Ul analhll audinisseda anudule sasnisseme Wudu uasdeyadu 9 Mdush
wsiheafunaendy

anuaigsuazn1siiaUfiisen (stability and reactivity) uanadoyafinsounquis annzfinismaniaes
WU en1svesangag 4 MiduaveliasieiviowndfusiAeuiizefisune Yagiinisvanides ua
asdunneiifnnnsaaefvesasiaivEolndliai

dayad1uneInen (toxicological information) fosuneiidunasdaauinnuidusunseiifiveguam
nnmsdudaiuansiadivideiadl fusiildanmsduniuasunasuvesmsnaasameinemans Suundeya
mudnvazlaromensSududaansidngsnanie wu nansmels eadn meiamils wasvnemaen Wu
fu wazdoyanaInfiyeng 9 1wy noliinen1sui neuzise Jusiu

Hayad1uszuudiag (ecological information) szyfisnisiuasunauaznisaaisiivesaisiaiily
danndeuuazanuiulldvomansznu wasnadndsodaunnden Fudunaildannismaaeu 1wy Toya
A dufiniifidodaiidinuuinidnluth (ecotoxicity), seduUsinafignuanUdesgdsuande (mobility)
syiu/mnuaansolunisaseguazaaeivesmsiainiediuusznauidesgludaindon (persistance and
degradability) way szdunsoUsinunisazadludaiTinuasdwnday (bioaccumulative potential)
$afarsunlunisiida (disposal considerations) szyismsmdnansiaiivielnd fousi uazussqineid
mngay uazdmsmiaasiadvieiad fusitenudusunnesedideyaifiudmindeainnmsiiia
wazdayalunisinnisnineg1aaensiy

Yayadiniunisyuds (transport information) uansdagatfsafiunisvudsiiglisndudess vield
Ansiodoansiuusnuuds

dayaineiungtetedu (regulatory information) uandeyangnevseteninuasiie Mfgidesiv
ANUUaeniy quan Lagdaindeuvesasiail

P o . . %] ] P ) ) = Ave o ! a v
dayadu* (other information) wanstosamies MAgItesiunsInmien SDS NEIRTWNeUsETLLEY

[

windndudeyanifinuddy wazldlduansegluide 1-15 wu doyadneds unasdayafisausin doyans
USudsaunly Mg 1usiu
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6) mnufifeatuuisniuiisveadeluusemelne
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3.2

A981952UUNITTMUNUSLUNNVDUTY

A2981971 3.1:  STUUMITIMUNVDNIANTAINMIN1AY (WasteTrack)
WasteTrack S1uunvesdesunsieilu 14 Ussiam dail

n3-4

Uszinuil 1 vaudeiaw ( : Special Waste) vanefls vesdeiiiufasesotviesnma vesdefieraiing
52100 (WU azide, peroxides) @nsBUVRE yoadefilinsufion veadefiduiafiv uasvesdeiduasnonsiSs
W leviswesluslun
Usaumii 2 veadefifileenlug (I : Cyanide Waste) viuneds veadeidloelus W@udiulsyneu wu lude
Taelug Wiailuwesdeiifiansuszneudsdoulsenlus weillveluneumand WHussdussnau wu NICN)Z
sy
Uszunnil 3 vaaideiifianseanduaud (Il : Oxidizing Waste) vinefls voadeiinneadilunslvididnnsou
?}ﬂmmﬁmﬂﬁ ﬁ'%mqul,tﬁnﬁumssuﬁﬂﬁlﬁmmﬁ@ﬂ,@f Wi WA euaswaanius, lneuaaose, laneuas
lovoinn wazlufeuUasdamn
Uszinndl 4 vaadedifiusen (V : Mercury Waste) vianedis vesdenilafidusenduesdusznou wu wesans
() paels, daRawesAas Wudy
Uszndl 5 vaadefidiansiaswn (V : Chromate Waste) vinedia vesdefiflasdlen (V) \ussiusznou wu
ansusznau ', nsnlasiin, seedefildaInnsiesizs Chemical Oxysen Demand (COD) iugiu
Uszunnii 6 veadeiifilanentin (VI : Heavy Metal Waste) vineds vesdeiiillosouveslansminduiilyly
Usendudruwan wu wuiSen uaadlen s vewwns win wundla dined Tavea Gia Ry Aun waudlud
Meanau Mo [Wudu
Usziwil 7 vaadeiidunsa (VI : Acid Waste) vanefis veadeiifid1ves pH #indn 7 uaziinsausuueglu
511NN 5% WY nsadaiEn, nsalussn, nsnlalasaaasn Wudu
Uszinit 8 vaaidedaanlay (Vill : Alkaline Waste) vanefis woadefifia pH gandn 8 uaziisnsuegly
ansavaneannnn 5% wu Asuewun, lensenlen, wedlandle 1Wusuy
Uszandl 9 wandueidTasideu (X : Petroleum Products) maneis veadeussnntiullnsden uas
rERFsTRld Iy W defuuudy, Srsufiee, vitufine, disuedes, difundedu
Uszundi 10 Oxygenated (X : Oxygenated) e ﬁumL?i&Jﬁﬂszﬂaué’wmsmﬁﬁﬁaaﬂ%ﬁ]uasﬂﬂuimaa%w
WU LefiaanTwn axdlay, Wamas, danesed, Alay, Bwes [Wudu
Uszindl 11 NPS Containing (X1 : NPS Containing) vinefis veadeiiussnauseansduvisiifidnyszneu
w04 Tulnsiaw, weaeda, famed wu a1swiliiidiuusenauves Dimethyl formamide (DMF), Dimethyl
sulfoxide (DMSO), axdlnslulnsg, woily, whutl
Uszunnii 12 Halogenated (XII : Halogenated) w18 EUENLﬁ‘&Jﬁﬁmiﬂﬁgﬂa‘uau‘w%‘gmmﬁﬂ@€IWIE1LR]‘L! 1y
mMsusUAnsIPanlsa (CCly), maplsiafiau
Usznnii 13 (@) : vosudsiwnlugdld (Xl @) : Combustible Solid)
(b) : vaudsitlsisnansawnlugdlé (I () : Incombustible Solid)
Usznndl 14 voadefifiinduiwiazanedu q (XIV : Miscellaneous Aqueous Waste) vneiia veadeiidl
ansusznautioonin 5% Aduansdunienlififie mnduansiifisliRasanadiowinduresdefive
(I : Special Waste)



Special Waste?

Special Waste (1)

—

eg. Water/air sensitives, Explosives (azide, peroxides),

Photographic waste, Unknown

No
\
v Yes All types of waste containing mercury
? S
Mercury? | ———>| Mercury Waste (IV) > | in any oxidation state
\I/ No
. . Yes . All types of waste containing inorganic
Inorganic Cyanides? > Cyanide Waste (Il) |———> Yp 3 1ners
cyanides
\ 4 "o
. Yes Combustible Solid (Xllla) All solid waste not containing special
Solid? | ———> ) . —> | waste, mercury and cyanides
Incombustible Solid (XllIb)
No Must not contain less than 5% water otherwise it must be
classified as
Petroleum Products (IX)
\Z l 4 (1) XIV (>95% water) or | (5-95% water)
Organic? %Yes Halogenated (Xl > IX: eg. engine oil, kerosine diesel oil hydrocarbon solvents
NPS containing (XI) XIl: eg. CHCs, CHACl, CDCL, trichloroethylene, CCla
Oxygenated (X) XI: eg. DMF, DMSO, acetonitrile, amines, amides
X: eg. Ethyl acetate, acetone, esters, alcohols, ketones
No ethers
Should require special treatment before
A 4 S storage & disposal
o Yes | Oxidizing Waste (IIl) ,
Oxidizing agents? > ——>| Il eg. KMnOq, Hz02, HNOs (>6M), HCOq, nitrates,
“| Chromate Waste (V)
chlorates, perchlorates
V: eg. COD waste, Cr (VI, lll) waste
No
v Should be fairly concentrate (>0.1 ¢/L)
Y, . .
Heavy metals? L} Heavy Metal Waste (VI) [——>| eg. Ti,V, Mn, Fe, Co, Ni, Cu, Zn, Be, Ba,
As, Sn, Pb, Bi, Lanthanides
No
Should be neutralized in small volume and
\ 4 i
Yes Acid Waste (VII) discard
idi ic? —>| VII: eg. Mineral acids soln with pH < 4
Acidic or Basic: > | Alkaline Waste (VI s ner . pr=t
VIII: eg. Alkali and alkaline earth hydroxides,
No ) Should contain less than 5% of nontoxic organic
Miscellaneous rerials. Toxi e should b ded
——>| materials. Toxic waste should be regarded as
Aqueous Waste (XIV) , s
Special Waste (1).
Ul 3.1 wnufanssuunUssiavvesdesunsiglussuu WasteTrack
i sruumssanIsveudesunsie ewasnsalumine s 151dsldann http./chemsafe.chula.ac.th/waste/index.

php?option=com_content&task=view&id=42&Itemid=27 Fmﬁmﬂai’uﬁl 12 fumu 2555
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A2981991 3.2 1 STUUMITNUNVIAUGNITIANITATUNAINY Fawnaden anudasnsiy

ware1YIUIdY (EESH) uvnInendemalulagnssanundisuys

YoAYTUNTIUYTAVRIVAT 18 USELnn At

N3-6

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

vaudeiidunsa minedis veudsdifldn pH Aind1 7 waziinsausuuegluaisazarsninnit 5% 1wy
nsadaisn nsalusn ninlelasrassn voudeainnismaaes Dissolved Oxygen (DO)

vaudeiidulua nunefs veudediddr pH gand1 7 wazdwaduegluaisazaieninnin 5% LWy
wenluilenlensenlon lunouasusiun laReulansenlan

vaadeiduinde mneds veadeifauandidunde vievesdefidundnnaainnisiufAzenveansa
Aulug 1w ldeumaslse wenludeulunsn

vaudefiusznaudlenaanass wsangaalsd vunei voudefiduresmarfiusznauseeanssa/
goalsd 1wy nsalalaswigessn asuszneuvigeslsd Fansungeslsd nsavleanesn
vaadedfiusznaudiae leeludaiun3d/Aunid wuneds veudefifledoulseluiuazvoudefid
a1suszneudesdoulaelud wieoloeluasumdndiudiuusenou wu lofeulaanlud (NaCN),
[NI(CNT”, [Cu(CN)aT*

vaudefiusznaudaelasidlon nuieis veadefidlasdeudussiusznou wu arsusenou o, Cr,
nsalAsin

vaudefiduarsusenadunid/Usandunsd et veuduvdaiifiuseveduniduazusendunisidu
23AUTENBU WU WeAds () Aaolse, danamesAis

vosdefiduansenfiiin mneds veadesdaiifionfwindussddsznou Wy onswiinesnles ordwiinaae
150

voudeidulossuvaslansutindue viuneds veadedidlossuvadansninaudslilelasdloy onswin
T lus wazUsemBudiunay wu wudey waadley aei Newuas

vaudeuszinmeandladaeiaud et veudefifinuantilunislisidnnseudeerafinufizonsuuse
Fuansduilmannssadels wu lelasudesoanles wWeswuanun lelupaslse

Vo UHIUTANIAITUBLAUA MU8Da mmLﬁaﬁﬁ@mﬁuﬁﬁiumﬁu&ﬁﬂmau Sil’qmﬁ]l,ﬁmﬂfjﬁ%mqul,lﬁdﬁ’u
aspuihliAnnssudels 1wy nsndansa lensidulansendatediy

vaudefianunsawnludld vuneds seadeiidureanardunisiiawsamnlugdle Wy dviazans
duv3d danegealadnes 9antan Alau NIABUNSY wazarsdunssninlulasiaursefiug iy 1wy Lol
wlasf Twaiu Arludu sausishenainnisdnagd (developer)

vaadeilutisiy wuneds veadefiiuveamardunasusvinvlosuiildaniis wavdnd Wy nsalusiy

v
o w LY

drfufivwardns drifullasden) uasndnsaaildanisiu (wu diduuudy dffufe dsfuedes
dhifundedn)

vaudeiidusselaau e veadeiumsusznovduniduessigelaiou Wy miveunnnae
1561 (CCly) Aanlstundu (CeHsCl) paplsiofiau lusiunandvinazanedumnse
vaudefiiuveanardunidiiusenaudaet wuneds SZJENLﬁ‘c’JﬁL‘ﬁu‘UENL%@’J@uﬂ%&jﬁﬁﬁﬂmﬁma@jmﬂﬂﬂ’jﬂ
5% iy thiunaut ansilvstldnani Wy Sanegednautih Nusanauih nsndunidnaui iy
viosarlauaui

vaudeiduanslaln vunefs veadefianunsngnanliliie Sedesuenliminsmnundsiudaln
Sou UfATe ATl Warlyl edesludh USnl wu ex@lau wudu ensueuladalils Telaasnisu lawevsa
3mnes lovsuea lwvsues Wiaevdinn ngdu ledu Vnsdewalsn

vodeiifiansiivinl¥anmacia nuneds veadefidunntiendregd Ssusznaulufeasiaiisunne
Laras3un3e 1wy veadsannviesiin (Dark room) dmudnegy Feuszneuselavyiuazvesmad
dun3d

voudefiduassndald vaneds veadenioasusznouiidioldsunuiou nadend usanseunn way
fui iearuduge amnsasedald Wy wanlumsn lunsiiiu eaeisa lulasiesanoisn filase
(picrate) wolwn laoly Wesoanlue ozwhlan sxdfnaslsn



YDWAITUNTIUVLATVBITI 5 ULy

1. w3auia vaeasednlduuauds et vauialaineussgaseiinesilaveunaiuazuouds 990

wanaRniafiiasussyanainiverinveanaiuazrosds

\nTauia viie vamanstatiuan vne 1nFeania waumiuan Wind1gn vaesmaassiiuaniin F13
Toxic Waste vingfis a13iy ansiafidunsie a1sneusids wu ansaivuneny arsiadifidenqanim
ansaifidusunseroguniw

Organic Waste mneis veadeviiavesudefifijdunisuuiou viefiderelsavutou 1wy ewnaidss
\Wouuuuds

vezgUuiauansiall vanedis vezninisuuleouansiail vieussadusnuuiouasiall 1wy fivy gaile
wiwd vitinn WseusTadueinUuleuasiad

YDUAYTUATIENLAY 4 UTTLAN

1.

U =

YaadeMduansiudunded vt veudenusenoumeansiusiunsed Faduaisiliades aunsaws
598 M ANASUATIURDAIITIN LavAainasy wu S, P2, 112

o

vaudeNiigdunsd vanets veudenlansuszneuvetansgaunidienalidunsiezenansenuse

Awndoulagsyuuilng Wy 00de7laann1saents wente viiwizaduyisd 51 Weludwmin

'
=

vaadeann pilot plant wunefis veadefiinainianssulu pilot plant %ﬂLﬂuLsﬁaqﬁuﬁéﬁamimﬁ ER
mniinssruievesduasgsruuirdatideiiuunnasilvssuuiiiademeld wu seudedldan
Aanssunsiendeuinis Tnglddminumelwamionnianssuvenedesiiolusedufuuuy

w2318y Ethidium bromide (EtBr) et vesddunmeniavesvainazvewudefiinisuidon
v3eiidunsznoures EtBr Ly EtBr buffer solution, EtBr Gel fivgvidoussadamifiuuiiou Eter
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Flow Chart nsdauenyssananvesdeaussuvamimenaemalulagwssaaundisuys

vad8R1n Pilot Plant —)@*{I JauenUsznnszue
T F dszuutna

o e o = - o o e et
@(— UDUHUNUYAUNTE] | €—— wpidoiime |—> astutiusnmied —>@
.

Y8adean FtBr

ady.

==

- -~

sindinlsn (Autoclave #1 121°C)

=
EE
=
8
fad

Yandsiiunsie

1
1
1
[
1
1
1
1
1

15 psi, 30-70 w1}

o B

Veufuams/silszan

ansnszdiald 120
Ypude | €—i1  wawdyvvouvan sl L18
¥ @153 113

l Ansaendlad L12
N

y | NaCN LO5

|

1

1

1

I .
: Yaavan |—> @sfildainmsaienm L19
1

1

1

1

|

1

ASBILAZYIN Cyanocomplex 105

AL ALVIUANNE] o .
Usaviouwnss  LO8
o ax COoD
Usevatlunse 108

SUT 3.2 wHURINSIwUNUseLnnvaadedunsieluseuuved Uas.

T

1 pilemsinnIsveudeeunsienIelu uas, guUENIsIANITA NG FauInasy AIuUAeAEuayeITIeWTY U Tnerdenalulad
WIYROUNAITUYS, FINIAU 2552
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3.3 [29679881NVULN1YUSUTIPVBNUTY

a
LAFDININBLEAIUTELAN
AU dudunsIeves

NG

[

v
W3IU
Y

RAYaU/LUBIINg

sHaRaIn/SRaNYUL

AAMNVINEY

......................................................................................................

USuuvaadey
FUNFUUTIVRHY
TUNMYANITUTIYVRNEEY

...........................................................................

.........................................................

3.4 drednisanmvaudeuaznsianisluiasugianis

f1519% 3.1

fogralssinnuandsuasn1sinnslunesujuans

UseLnnuag . - 12819 AIYULAUT 35n1sUnUn — e
. ANB5UNY . P 25n15A19N
YDILHY Y ILHY HNZEY RN
voudenilu | vendenddves | nandayn, T nwugLiud aviunsalmnduy AAARZNDU
AsA pH AN 7 wazdl | nsalumsn, UTIPESUU W3R | nanenenne uay | Ansemenau
nsausUnegluans | nalalasaasin AYULYN WaeauAvia | uwavdsidnly
1NN 5% Waasin PP 130 QGLFGIGNICIN
PE 731 UndnTn
a A @ A A s v a o a | v a
voadedu | vesdendamwes | A1suaium, T vuziud ayiiuaslmdu mnaARENay
AN pH and1 7 wawdl | lamsenlad, UTIPESUU V3R | Naneeiense kg | insewmeneu
acduegluans | wewluily AMBULVNAIN Wawieguidvia | wagdarindeby
11AN31 5% na@dn PP v158 ﬂ&jmawﬁq

PE 7136 UniinTa
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f1519% 3.1

fag1UsEnMvaRdsnazn15Innslureslfuirinis (o)

UszLnNuasg . - 19819 AVUZAUT A5n15U1Un —_ e
AN95U"Y i 38n15MIn
NG YLy WNNZEY LUaeAu
voudongy | veuded Toidouloenlud vie | lnvuzidui anefiwlaens | duS¥nsuman
Toenlud Tognlug 1u Huveadeddl vssanstu vide | eendlediduleen- | AiAsmsrndad
drulsenau A3UTTNOUTERU | A1YUEYINaIn lmmsasnend ANYEu
loolun wsedilven- | wanadn PP wise | (bleach) %3e
Tunatndndg 1Ju PE iflUnfindn | ansazaslalunas-
29AUTENOU LU Wumaufunsann | 1sé (NaOC) finanu
Ni(CN)a vila WU 5%
vosdongy | veudeiifarsesn | Wusadouoduus | ldnvusifui Uineiens AMENFIRINNT
asoend- | Fuaudidu nuun, Ioifiounae- | UIsganstu vide | 3nduuasnis Triindoiu
WAL 29AUTENDU w50, ldsadeslels | nnwugsiann aviiu mnldfansiy
Feonuinuiiten | won, woglnifoued | wanafin PP vie | 1) luansazane yiaduluitou
wumﬁ’umﬁuﬁﬂ Faun PE M TndinTa | 10% lodeudalng | hdeussmsu
TAAaszdale wiowmludaldi | fan fifsnns
3Tyl e
2) Usuan pH T
Wunans

3.5 uvasloyainsaus1msusgazidsn N159MuUNYaNTy N1YuzUTIIVaNds uas n1sUrvalesdu
1. plemsdnnisvendedunsienislu was., AUENITIANTAUNGINY FaIndey
AuUaendsazenieudy, unninendemalulagnssaeundnsuys, ey 2552.

N3-10

AReNsHeNUsEINNKAENSIANTSYRLAENTRU URANS, Anlndurans, InTInenauulsens, Wegy
2553. [paulail] Whddlaann http://chemsafe.chula.ac.th/wasteNU/document.pdf dududletuil 12
fuAw 2555,

wjﬁamsﬂwﬁmazﬁﬁmaaLﬁaﬁumwﬁwmﬁ%ﬁm, quéﬁ%&?ammﬁam, UNINGIABULIAS, Tu1AN 2550.
JEUUMITANIsTeRdedunsny Pansalunivendy, leaulay] wWhdsldain
http://chemsafe.chula.ac.th/waste/index.php?option=com_content&task=view&id=428&ltemid=27
dududlotudl 12 flunau 2555,

Chemical Waste Disposal, Princeton University. [paulai] wiislaain
http://web.princeton.edu/sites/ehs/chemwaste/index.htm pdf duduiloTuil 12 flunau 2555.
Waste Identification Guide, Environmental Health & Safety, Washington State University. [eoulail]
wWdaleiann http://ehs.wsu.edu/es/Wasteldentification.html dududleTuil 12 funau 2555.



3.6  ArwiideasuusEmsuiisaveudsluyssmalng

nsdsvendeaniesdjuRnislumdadesiiarsandnuasiarauaunsatunisdnnisvesdsvesusen
wnzaufuUszanvendefidaidndae AUNYNTENTI frenauaulunszsrygRlseny wa. 2535 $uun
Uszvilsanugaamnssudivszneuanisinnisningnanmnssaly 3 Uszian sudnwaizAanis fauandlunisned
3.2 nglssugeamnssufivsznevfanisinnisningramnssudestunsideunasldfueygmainnaulssu
gramnssuieunsUsznoufams faulaaunsadudude Ussian uasdnuagRanisvedssnug dunsdeudy
nsulssugaamnssuldiiulednsulsanugaamnssy wy “vinisdoya” — > “doyalssarn” — > “Fum
Ii\‘l\‘ﬂuqmm‘vmiiu" [http://hawk.diw.go.th/content.php?mode=datalsearch]

AN5199 3.2 UsELanuazanumuzia ﬂ']i‘UENBN'WQWﬁ?ﬁﬂiiﬂﬁﬂi%ﬂ@ﬂﬁﬁ]ﬂ?iﬁﬂﬂ’]iﬂ’]ﬂq@ﬁ"lﬂﬂiim

a10U o o O
Uszinusaviialssau anwauzianis
Ussinn
101 lsanuuiuaunnvedde sy = Tssuthiedueso - umsas/side/onin
(Central Waste Treatment) uafwiifegluiidsuasimnmgnauluidnegns
gniseialy
" SINUEIYRLANTIN (WRRNIE/AR RN TIN) |
Wumstdavesdelaemslimnuieuiierinas
uaily uazannuiludunsievesasuiseds tnedl
sruutdanafivernieuariansdiifiniuesg
gnees
105 Tssnuuszneuiamsisaiunisda " Tswudausnyeuds - Wunisdauenvecde lae
wenvideilsnavdsufnavievandilald voadefiannsalivszlonilidnazgndsludilsany
uiTdn vz LAy AR #99 Wlehnduanlivselonidn uazdnnisdui
Avualilungnsgnsisadtui 2 (wa. WiieaNNsAnueNatgneesiall
2535) anmuandlunssswdyd® | " lssuilsnavveads : Wunsiwesdsluilanauly
15900 .M. 2535 viguilanau Fautseenidu 2 Uszuom lun
- YRURaNAUMLTENEYIAUTES (Sanitary Landfill)
- viguilsnavednsUaensiy (Secure Landfill)
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AN5199 3.2 ‘Uigl,ﬂ‘V]LLa%ﬁﬂ‘Hm%ﬁ’i]fﬂTUE]\ﬂiN']uE]]fﬂﬁ’]ﬂﬂ‘iﬁllﬁﬂﬁgﬂ@Uﬁ‘\]ﬂ’li"iallﬂﬂﬂiﬂ']ﬂE]]f?]’d’Wiﬂﬁill (%9)

a1y e . A
Usznnusaviinlseenu Anuvaziang
Ussiam
106 Tssuisznoufanisneadunisin JunsimdndusignavnssuildldudmSevendsan

nandusgramnssunldliudmte | Iswunwdaduinghunendnduilnilesniunssuis
Youdsainissnunanduingiv NIHAAVNQAAIMNTI LU
sonanAnI lmllneNIuNTILIBNT 1) yhdudunionandudidus andidunaedu
HARVINQAAINNTIY 193 (Waste Oil Refining)

2)  anaLenanAuNUlasagNINAINUID
pznousuAy (Waste Oil Separation)

3) anauenlangdan (Precious Metals Recovery)

8) ndusvhazangldanuudindualdll
(Solvents Recovery)

5)  sudemdmauny (Fuel Substitution)

6) Viemdmen (Fuel Blending)

7)  douviseduITne

8) AUANINNIANIDANN (Acid/Base Regeneration)

9) Auan e uiuIuA (Activated Carbon
Regeneration)

10) wamAslsae @sedl FefinnstedSusivie
ansafiildunds viodeuanmundu
Tngaulunisngs

11) gouuey Uiuuy undesiaiedldlniuay
gunsaldidnnsednd uansednwmdndugiuin

A gevanufuanasmsunsliuinisUin mdaningaamnssu, lasinisinseaulswiuianisningaamnssuysziam 101 105
uay 106, nulIIUGNTINNTIY, UNTIAY 2554.
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A1519% 3.3 F19819n15L80NUSEANLTINU FUNSAINTR/ANUaN LN AL USN YL YR LEe

a1nudsenm - - . - anwazvsadefideinge/
Uszinnviseviinlssauy anwauzianis . o
159974 Unun
101 lsanuuiuaunnvede I UFuRun nvendesiu YOUNAIBUNTIUTEAN
(Central Waste Treatment) (Wavzerdntagilaild | lutuildanily wavdnd
udn W hifundedu uay | wazndndusiildantidu
gnesneud 1usu lag
NsEUIUNTEAIN U
NS LA BLaIu)
105 Tsssndsznovfensifentums | Henavdsufpauastaniilsl | ansusonduvad
Anuenvideilenavdsfpavidetan | Tudiiduveadesunsne
laildudn wazlidunsy
106 Tsanuusznevfiamaifeatuns | ndwivihazaneliouudn | veamandunisi
vhwandnsigramnssuitlldudy | ndualdlnd Usenoudieii

Iavandsnlsanuunandu
TmgAuvenansiueilridlagry
ﬂiiﬁ%miwammqqmmmiu

(Solvents Recovery)

anauenlaneiial
(Precious Metals

Recovery)

losauvadlansmin 1wy ¥y
7189LA9
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AANUIN 4
anwENIMENINYaRUUANS gUnsaluaziAIalie

4.1 swaardagnssu
4.1.1 MSHENaIUIENINUEILAN YasesUifinisegamingan awnsavilalag

1) Msusniuiildasenisnisnm Tnsnsléuds Uszg anfuios mniduiewioniarsiildsuns
opnuutlysl vieliuedilésunsusussaiy maueniuildaosmadutontemseeniuy

2) Mswenituildaeslnensudmsinns 01f nsdalddenssusineg fMulunaseg filuiuiiieat
waznsvhanlilifamaviudoutu viemstausniiufianzdmiuusazeu

3) NSURUANSINPULAFUNTIU MFBN1THENEN sﬁaé’aqﬁmsmuqmg}LLamiUﬁﬁamié’?ﬁu

a) n1suendausioal foAnsiiAgatudninaass (unsdifinisldauiieafudninaass 1y
wieauuRn1smsTuad 1usiu)

@jiﬂaangﬂmLﬁmLammﬂﬁm Buildings: general principles Tu GLP handbook ti1 18-23

@

012 duvinadafesitfnssufideliAsaudsadosunnederesUfoinsliun  fufleen il
1) @i ausendidenie fitdnvazassRanssunuudeudiliun (active)
2) ﬁaaﬂﬁﬁ’amiﬁﬁmmLﬁadqqluﬂﬂiLﬁﬂ@ﬂ’amaﬁaé’ﬂﬁﬁa udefidanudsmnsutiisfouaznng
Aaterldlunisveass Wudy
3) ornsfifinnudssgdlunsiing TRmaviesad
9

o

g b
119

=

(transformer) @a1unasaIasnuidalnin (senerator) %50
1599115 (canteen) 1udu

iU 91ANsIIAUaNseT @aunaevsiowUadlniin
1R9999 1A389ANLUN (boiler) AS2 (kitchen) K58

N v

413 mauenUsenvviosufoRnmaeiivioly vievesfiRinisfay vianeds nsuenUssaniesfoRnng
ey 1wy osUtRnsiutuiiundsd vie duthdsds Wudu Sdimmeaeauasiendesiumsldnuaaadig
AruunTIEg WU astutunded vde fesuftiRmsfideninuiifi;udsaietudeussseduanuasnty
m3Tanm (Biosafety levels-BSL) fuusiszdu BSL1-BSLA wenduiuiinsvinnusenaintiesufonsadivluls

FalauiienuUaenfevesinn1side wazanAudewne) Neainiy

414 msuenUszavviosufiRnismuannudes mnefs mwenussianiesfuRnisnunandes (-
Ununana-Aeutnege-ge) lunsdliinelurie sl joAnisuszneumelassnuidevainnansyssianiidssfuaing
SumsreuazanudsaunnsafulsUuiueg msuenussamvesnsnaassuasiseifoglnedautsnguniusydu
mnudsslndidssiusaliheiu nguidanudesgensinlinssusnusuluvesiesjiing sininmsdoas
winvidomadioanvedlutios vieuinaiidnislienas udFuiunmstnunduiuiviouresuifedug ia
spiundssiesasnmudiiliveiseenly amﬁud’auﬁuﬁﬁmﬂﬁﬁami

4.1.5 msmuuavaiuinesUuRinsaunaeiwazinsgIuaRUsenea
YUINNUTLIATFINAMTUTRIUJURNIMIAINeImansksazUselanauuinsgIuves Time — saver
standard for building types wazmu Guidelines for laboratory design fimualinsaiu smuiiusinglussei 4.1 dsll
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A3 4.1 PUANUNNINIFINENTUNSINITEd M UTRIU RN aIMenmansuiasUsznm
ﬂizm%%aﬁﬁu‘ﬁﬁmﬂﬁﬁami (Laboratory area categories)
(M y1unssietinIdenien)

fanssunan ddinery WosufuRnns dauatuayu Lab 37U MINUAT
Anifouga-Lade Anifouga-Lade Antfonga-1ade Anifouga-Lade
Fmeluana 5.5-9.0 12.0-13.0 8.0 25.5-30.0
nzdsaiade 55-9.0 9.5-13.0 9.5 24.5-315
wiAnszd 55-9.0 11.0-15.0 20.0-35.0 18.5-27.5
Fadl 5.5-9.0 13.0-17.5 60.0-80.0 24.5-34.5
wndun3d 5.5-9.0 15.0-19.0 40.0-50.0 24.5-33.0
wiHAnd 5.5-9.0 17.0-20.0 30.0-40.0 25.5-33.0
#359M8EN 5.5-9.0 15.0-17.0 20.0-40.0 22.5-30.0

* YuInNuATINgalaTIuiuions i Widesdninnaes §1uusms daudimini vieaauaduayun1eg ve481a73
7131 Time-saver standard for building types, 2001: i1 507 Uag Guidelines for laboratory desien, 2001: il 9

4.1.6 MIMMUATLIAAINEYRIBIUTRNS
ms’mmmawawaw;]wmimmgnﬁvmqmw 55 (1.4, 2543) WuNMIINATIEIRILLLIATIN
fiufeitu mnefls mataszeraniuesivhnsysaidulunasnanugs aufsiturosasdudnly (ui%ma’amvgv
Armgeaniusihimauneluviesufiinng muimsmawuimaqﬂﬂmmf«mwunaaammmaaammmmmi way
Tunsiivesioniednuseamsiiegmelulasadumemdsaliarnituiswenvioseamiimosies vieduvesens
fanan Alilalassairsvomdsan gsivazBeaiiuAnanngnsznsiatuil 55 (na. 2543) lungungenans 91w,

2548: N 3-211

4.1.7 MIMvuArInkarTEeeeeg vesiiuiasmaiuneluiesufinnis anunsaivuavuinaun e

483 Time-saver standard for building types wagm1a Guidelines for laboratory design @siualinseiu lned

Tasduan s INglunised 4.2 fadl

139 4.2 VAnEnIsveiesluRnsmNd uIuniiedes (Hega)

uunENega 1 2 3 4 5 6
Sruauaafivuuiy
N9LAY 1 5 6
TzufuRnisdmiugunsal 10 12
JuuLLITssEUUas1sU AR 10 12
ARSI IR YL
MaAu-n319 1.50 Lns 1.50 Lum3 3.00 LAS 4.50 Lns 4.50 Lung 7.50 LS 9.00 LuAs
gunsai-ng19 0.75 wns 1.50 Lms 3.00 LS 4.50 LS 4.50 Lung 7.50 Luns 9.00 Luns
szuvas1sallna-ndne 0.15 wins 0.30 Luns 0.60 Luns 0.90 Lung 1.20 LWA3 1.50 1913 1.80 193
ypaMEndeTmiienisieadis (Saanfsnansiisianansiiag)
N AU 0.10 WAS 3.40 LWAS 6.70 LUAS 11.50 wums 13.60 A3 17.10 wAs — 20.50 wuAs
NU9AB/MUN** WU 0.15 ns 3.45 LT 6.70 1UAT 11.50 LUnS 13.75 103 17.20 wms  20.65 Ln3

* uliaun el ntsndanumunuseana 0.10 wes neluiilasiasilansudingiontsaesinuiig Tanuauuaniaumn

Uszanas 12 Tafuns (1eae 6 Tadwns) wu wiududuueda vise wiuliuasduud (Judu

* pifsne/ndanin vineds wdendanuvuuseana 0.15 wns Gnsuusemalnesianumnegiuseana 0.10-0.20 wing) deadns

feTagnedinan 3y dgunaun wie meunsnudon \Jusu

( ﬁm Time-saver standard for building types, 2001: %11 508 tax Guidelines for laboratory design, 2001: 1 24)

¥ v
g a =

4.18 dmiurgaziBoaneanuianiildduiuiivesiiu wila e dadnumunzaudonis

v

ol UANT anunsaesuieiuinluseazidealinal

Tgarunely

1) fidnwaziuindudededu fivdeu Lifigngu Usaainsesss esantanifidnuasidunsdiu
YUIALENUNSELTY (NTeilawsiin nseilegend) Suunlduiagiinnisazauvoinsiuanysniasanssaisening

LUITRYUMD
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2) ferwanusalunsiuli/muln/idusunsiedleieliilveg LifslisdoRndadde liun Jandman
AounImaSuman wn ([Hunisdavihszuuiuli) vie Yagre Bgusziansneg) Wus dutandwanlsl Wuan
Adalld Feldmnzandwmivldnungluies §U0Rns dautaguszianduq Aarunsadaluld Tnsfivun
eazBeanmislinutaguiazssinnlidulunadesmualunsldTaniiu wils uazdunau aumiasgiunis
tesiusafists dam. 3002-51 (gwaviBendfisfnanunasgumstosiusadfe sam. 3002-51, 2551: uih 51-57)

3) fanuvasadolunisineu/nstdesfugtdmeg wu nsfudu/lidu vie fulwinadn Hudy
fegraty Janyiuiiidnuasindoudu wu faqussion nsudesesniin (viafaFev) uie fude flemain
pifwmldiediedenty

4) fiauamuy mun) lunisldonu danuaunsalunistesiunisinsesyada vieaunsageuuss
IFhedoinmudemesuuiiuinandudennmsldnu Wudu

5) fianumumuseansiail/Auasanuiu nudinstuhuasiunsidanudou Tneaunsonuniu
Ifioianshiduudliieanudsns wiemniinanudemeduamsadniunsdouusulddne suded
mmmmsaiumsﬂaqﬂumimmwmaammammma's @naeueniddnielunay mﬂmsﬂuimmaaﬂamwaﬂ)
mnneluiesufdiing wu mne yusieteneg wie nmeusnviesfURin1g 1wy 9nn1siBuvestihnly wie
MnvesUfoRnsfikseguinalndiAes (dudu

durufeuiifinatutaniiui Téud audouangunaal :inanimuandeunisuon warann1svieu

a

melutiesufifing Yaniiuinuassamiiansudsuasnwiedudatuamdoudunaiuu wu nandesens
Fetuluuinaiifiedesde Avnssunie anmuindeniidelfiinauiou Ssamadenldtanlnefiansuniay
WigauY
6) finTmagmnuasdeionisguasine shanwazeInuazmeide Tanuaeiufgnavdnune Yand
iesliazauniofiunsuduniedsanysneine anunsavinanuazennsinnide (disinfected) Iide Tunsdiiifina
Jududesaniiunis Jaquisusziamanalimunzanlunidng s wu '3’3@14*7‘]%33anﬁusﬁ’mﬂui’a@ﬁﬁamaluﬁg
wyu Tlemalunmsifanisavavvesasuantsnuazannaiineludetagidledasiaiivnasuuiuiy sindenisrh
AruazemATIUMaTY elfihendmiuhanuazeefiavinAflenafnnuidemeves Tanuiuty Husy
019 dwiilunsdifitmihmeddldifionssuiseiniangiBsssued  (natural  ventilation) msfiuty
wiisnsegnates 2 Fuiiinneuenoimsiielviaunsaszuisenmild mniiiemiafumsiiiaay vierinau
sruwemanslunsmudsularssisoimangluiesUfding  msnvneandoaduiilule 45 o
AFINTINILUUITUIBOINAAZUTUDINA
vantheswnulluiesdumissuuiamennsusuasulsiiineiidneenlsegisien 1 viu
viofmniiuszgneluriesetnetios 2 vudsanunsaldlsdmivlunsdanduuds enaludnduseadindeinedUnls

TuesUfjiRnsila

4.1.10 fnsuansteyaiidauazandnenssuiidearsianinadouiiuazdnuasmaiu Wun dafiuuans

sumsuazdumeil wesshumisiisegunsaianidu Wdulunmumnasideiolud

1) mungnsENnsaatudl 47 (we. 2540) 9o 5. (2) ldimunld e1a1sge ersvualugifivas 9173
yualug 91A15a15150 wazdinau (@3wazidenaienuenaisudazsziananngnsensisaduil 47 (e,
2540) Wi 3-179 f1 3-181 lunguanee1ans 01w wau 1 lawasauan1Uinasiue) desdnlidnnshadauuy
wauuuiavesemsusadunanasuisiosineg navios sundsiiRasegunsaifumaine Uszavisemanilu
yosdutuialilusumisdiiiuldnnuivinaodomieninaninnuimndueseins wasiivinuiududiswes
pmafesinliiuuuwUauunuiwosornsnsuivinu e Waunsonsaaeuldlnsazan

2) mungnsgnsasimuaieulylunisly mafuinwuaznsilinseunses GadsiviliAndadseliine
wazAamsduenailiiAnsadssldiowaznisiansiidyanauardsdndulunsiosiuazssiusnase we. 2548
vanafl 2 léiunaeanBenlifed

IeimualifanisduorsvilrAndadselsie loun Aansild vieiiuinu siieillilunsounsosddsd
vhliAnsaaseliie viefamsifinszuiunsnanviegunsalnsudniineliiineuieu vieUszneln viewanlm
flonaviliiAnsadsuldie sutafansidanimvdeiinigldordlivasafeansdadse Tasfinisusznaufanislu
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91 susedunilsdIulavee1ns vesan uAnel Wy lsaSeu ends unineds wie @ ufingn iU wse
Suheasaiiuazingdunsie munguuiednieingdunsie desdaliidsdndulunisdestuiazseivdasy
dusuoimnusznaufansidingylaun LuuwUaulaursveseInTLRas Ty

=]

dudondug uenflonniinanuansagaeazBenfiuinanngnignsstmuaioulalunisld
mafiusnwuaznisililuaseunses dedsiivhliiAnsadduldieuazianisduenariliifndadduldieuaznisdn
Tiyaranazdsdindulunsdestunarsziusadse wa. 2508
3) pugilemadanisasadeueiaisiiernutasnsis (Gmunisnsiaaeveiasaunguue) lng
Amnssuanunissewealng (an.) lé’fﬁmissyiwazLS&J@LﬁmﬁUfJW&JLLNuﬁdmmiﬁé’quﬁ 4.1 wansiegalne
wuitvesenns uariingazdennotuiheunulwesormsdelul
3.1) thounuiavesorasusazduldlunsdonduieonenuazussinimg Fesindsludumied
Faaunazdnisldhevuituiidiunaruazdesdiseaidenetedondsdl Iuanuuaurowineg luduidug Gulann
uvis dursgunsaiudavmmddludiede uazdumigunsaifumdmieuuanadumsenenuastiuiiy
3.2) theunuitenasdesdivunalngnewmunzfuseazidenfideuans uazanunsasuldlusses
Uszue 1 s widosduunaliidnndt 0.25 x 0.25 wins fdfuresthewniandnliusnaiinniuazsiiwing
swanBeaiuanduthelifindgeaniufisfananstheegiaion 1.20 wns uilifu 1.60 wms

uEuEaeinwile  Eeaewaties Newis

JUN 4.1 Pheunursvednins
. A .
(141 AiloinAilnnIsHTI9de U IMTSEAIUYADRE, 2551: nil) 206)

wanannsuansdeunuiavete1Idseazideanungniensie wasaudeuuziilugiiomaiianis
ATIVABUDIANTIUAD AITHANITIERZIBEAMUNTIAIUNIalnnau dmTure sl fURnsiuANULLNUR191A1S
Aananlviauysal

42 swanrinenssuniely: agiuel astinas inTaslouazaunsal
421, Mt musvuInLarsEezaIeY Yengium oilined inTesllouargunsal aunsndmualiidonades
vdnnsemans (ergonomics) Beiiseazidensiel
1) yurnfiuiiiesu foAnsmusuumiiedes (woga) nelufesufininnaimunszsegmaiui
donnnedfiuAgiaikargUnsalane aseasidealute 4.1.7 n1AkwIn 4
2) UWAKAEITEEURIATIuAYa UNTAlneY U8 Human dimension & interior space SmmuareasS oS
2.1) vwanazdnduveandosiie IHzufoRnsinnds fiiugunsal dase wazenséneile Tezuzeiney
WUIRNLILIA ﬁ’mamﬂugﬂﬁ 4.2 uag gﬂﬂ?‘i 4.3
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= ====%ﬁ===a~uu=ﬁl
wail Aé’é'ﬁ"é" i o E_ s
Cabinet | ~ Azctivity
H oneg
. 23, ! H — = @ in cm .
S R R T B - g A 16-22 357-559
i J,{?%"g e @@ =0 B 36-40 G1.4-101.6
; _ e @ — H C 12-18 30.5-45.7
. —3—% e =) _X_ D 18-21 45.7-53.3
R 3% A E ] 5.7
g _ﬂ i 5 = E F 60 max, 152.4 max.
g 00 ] G 35-36 88.9-91.4
s 2 __E_ & - 3 H 72 max. 182.9 max.
3 0% e 21 533
=4 2 ] i J_ i8-24 45.7-61.0
5 N ol . K 37-43 94.0-108.2
&y EE D 8 [ S4max. 137.2 max.
=l i3 0 5 M 24 61.0
:.:E n% g g N 30-36 76.2-91.4
i % & \l}’\L@ E 65223 :;i; ﬂ
INSTRUMENT AND SUPPLY WASH-UP SINK/ Q 32-36 813-91.4
CABINET f MALE MALE CONSIDERATIONS R 48 max 121.9 max
CONSIDERATIONS . . '

JUN 4.2 YuALaZIEEEA1] Y095 NNBNLEENENTUSAY ATl eselienavaunsalingg TuesufiRinns
g = q 9 9

ANASULNWAYY ( ﬁm Human dimension & interior space, 1979: w1 236)

A
@===—==%>1@==-==”=====}> _ _
. :
S PO o & |
= R a—re
23 - Zone o 4-101,
it 2Hay |ﬁ?} E Mo\ 23 ? C 12-18 30.5-457
I P | —— ._"_‘_?_‘__\ TR 0 D 18=21 457-533
Bt ! g ——— 7~ | =) E 18 45.7
=~ Ta:-f’ —D—% | {/‘ I ] F 60 max. 152 4 max.,
| T surtnee b 1 _ % G 35-36 88.9-91.4
zzg g § wio i H 72 max, 182.9 max.
g2 T gﬁ g 21 533
e 5 TE 0 J 18-24 45,7-61.0
B A« 2 A K 37-43 94.0-109.2
2" e cj;g ; «d L 54 max, 137.2 max.
i3 D . ! 5 % sl @ ! :I 30{435 61.0
Bn. E : é E 0 76.2-91.4
g5 g St - = g 0 0O semax 142.2 max.
0 D 15 i i P 69 max, 175.3 max.
s 5] Mo s o PN Q 30-36 B1.3-01.4
R 48 max. 121.9 max,

INSTRUMENT AND SUPPLY WASH-UP SINK/
CABINET/FEMALE CONSIDERATIONS FEMALE CONSIDERATIONS

JUN 4.3 YuIAkATIZELANNY VBT RNMENYEENAuTUGSHU A3in wn3alowazaunsainneg TuresujuRnisdmiu
— q q 9
LW ?ijﬂ (#1147 Human dimension & interior space, 1979: il 236)

2.2) Ywnuazdnanveanyed (Human scale & proportion) MmuanwagvesianssuiiiinTunely
VieaUuRnns neazideadiandlugui 4.4 uag UN 4.5
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, G
Activity :
Zone
= &
0 7
0g 02 -
i Nt
=1 i
5 e
E% Eé in cm
g g A 30 76.2
¥ ,'L‘- 0 B 24 61.0
0 C 18 45.7
wy D 20-36 76.2-91.4
g E 34-38 86.4-96.5
i F 27 68.6
& G 12-15 30.5-38.1
H 39 max. 99.1 max.
LAB AREA/ LAB AREA/ {5 ey 0T e

FEMALE CONSIDERATIONS MALE CONSIDERATIONS

JUN 4.4 AuALaYIEEZANY Y9938 BETAUNUSTU A3 nIesilouargunsnl YaistuinfansTum1ee
msﬂuﬁaaﬂﬁﬁami ( ﬁm Human dimension & interior space, 1979: 911 235)

- =
D D I D D I i £ i o e e e U e aaﬂauaaa%’
e L EY ople2 oLine of wat |
==Eﬁu¢= F;a —y‘ i
Do Esl, 9 | Cirmla,tian\_l — e
Heise-t B )
w A___104-118 264.2-299.7
0 B 18-22 457-559
E C 86-96 218.4-243.8
0 D 10-12 25.4-30.5
g E 8-10 20.3-254
] F 18-24 45.7-61.0
G 68-72 172.7-1829
%’ H 35 91.4
1] 12-16 30.5-40.6
g J__ 16-28 40.6-71.1
K 94-102 238.8-259.1
%" L 64-72 162.6-182.9
0 M 30 76.2
0 N S2-60 132.1-152.4
0 0 12 30.5
0 P 34-38 86.4-96.5
g a 18 457
g g 16-18 40.6-45.7
46-54 116.8-137.2
= T 28-30 71.1-76.2
LABORATORY

o

UM 4.5 YUIALAZITEEA1NY Y0INMBUYBENFUTUSIU ATAmY inseiauargunsal aagiu Auroiiu Wievih

Aanssusineg aneluiesUJURnas (ua Human dimension & interior space, 1979: i1 239)
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422 Agiosiangg wu gaandu dardiunlid egluanmilannsoldonldfuazsimsguanaztngadnuesng
adiaue miuLnasives OSHA laboratory standard, GLP handbook 94839 WHO gz OECD series on GLP and
compliance monitoring Tuundi 2 3949 Good laboratory practice training %19® Building and equipment %30
g0 equipment Tiinaueeazdenl i

1) gunsal (Equipment) ilelinsufdRidululsegivszansaw desiisurugunsaifiiivame g
gUnsaifngg Aefimnumunganiudnvaznisldauuazinisnsaasuauiiisnss (calibration) uagiinig
thgsinwegemiaemsiinistuiinnsgouusuuaznisvngeinudseand suilufensduiindesus oy
undefevesteyailldanmanaassuazandnnudeyaiianainsuiinaniaiesioflildumsg

1.1) Anuimsnza (Suitability) Anumnzasveanisltiedesiieazlsinnnnsussidunisufofau
Tneginadesiiotutiug anunsnufuRouldedumnsauviell Taosilafadnuaznsldamvsaniesile
1.2) N1595398UAMULTEIN TS (Calibration) Lﬂ3amaiumq‘dg‘ummsmﬂivmw ladnazidu
wdasieflidmiumaiuieya viewndosdiogunsaiillédmiufvanaidaiu msazdnismuaulfdulumy
formundesiuresgunsnitug (1% mafnungumnivesifuilliiividede) lasasinimmsaaouagois
athuawe WieflazdeafuliliAnaufanaialunisdidunuluiesufding
1.3) M3thge3n (Maintenance) msvgsinwigunsalognsasiiauoaunsavinlg 2 35
1.3.1) mavgednuudstlesiu (Preventive maintenance) Wunsidsutudiuresgunsain
SyeviaveuEITLY LﬁaﬂmﬁummLﬁsmsﬁawLﬁmsﬁuﬁuqﬂﬂiajs??uiuﬁyjmﬂ%udaumaqqﬂﬂiaiw%mﬁsmEJ
1.3.2) m3geuthgs Wunsiigednwlunsdifensidemeveaaiesdle lunsdiliannsa
thgsinwndadesiuld TnsvmaiesufiRnisasiiunusesiulunsdanidu eniifimswieugunsalyaiiaes viofumu
lunshinsieldrinsvseysdonLey
Arsfinsdisestudiuesgunaniiiddy viodudwinildenlifiolunsdanidu newamslunsd
yesnInaassuszianitliannsaesiuliannsianatald Tasiamznnsauaugumgiivesdninaass o9l
nsfndaszuudanaidiou Tunsdfigunsaivgarha
2) M3tfiuienans (Documentation) Asdn1sAnthekansn1sUngasnwaunsal N3ATIIABUALLTILS
yosgunsal iteflyaansmeluesfiRnisazlimauiesy Mnsteaniigeinugunsaliasiedosdionay wazuds
yomsrgeinuldmuszernaiiimun
@iwamé‘amﬁmﬁumﬂﬁm Equipment Tu GLP handbook tin 21-23

4.3 ewamnssulaseain
431 mansaovanmanudeevedlasade: dnuvagsosinuazammideniludutaznaniuane
dusedmdng ennsadiudnvazsesuanlddnau fwoluil
1) fuissesds : duvdsilazinsesind 4 wis e atfs Aw Wy wamian sepdusaeiums
fanamasidnuazuanssiulutuegfuammivhliAnses s
2) msfinsansessn : Wewuitusesinidouusindosudd
2.1) asfinsunindnlavessesimidutuiiuanénhanniian dwfuandinfeinniiaade du
AGuuendududiuusn whdsdesunnanueneenly
2.2) nadsiinuifiusesinasnmagindusesunnneguioll udnnsfde iewuifusesini
fumidlanslugdndunisadasahadondsiimuniaioatuduindsesunnnssiuminferturiold &
wansisesunniudusesunnnzauiiviolasainefinudfiudy
3) yilavessosdn : seeduudldifu 4 vl Buansesinangusnniada daunldunsesinsy
desnlassarssuiminlild srdudalufosesinanarudenanin uasihegafesesinaniifoneaineuay
Nl ANUTUNTIvEITEE ALY Teuenawmanuuusswesdymaninnludesdssddunnuuasdns
fosesinilinangunnmiadlenuiiumsiausuurliiivesensindedilermgyyhnmseaouddnuasuily
uitlinsugesiisliun seedmiilemnlasaiesuiminlildsndulamiimssudluguiy uddlonudiuannse
LLf’flﬁUiuLﬁyaqcﬁulé’ﬂ”wmaﬂaﬂﬁmﬁﬂmmﬂaarm'auLﬁatﬁuwmamé’umawaﬁ%mﬁm%u Wi smudidervaidiun
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psanaeu dnsesinluddudaamndmednaliudly edrlsfinny msihnsudlalunnnsdvessestn Vel
\Wunsthssfnwenenslidianmitfuasdamnuiunudusddnuldnasald

sunwasBeniiniy mafl 4 msnsvaeusumiunuduswesenms wh 50-82 uagniail 10
\ndnnsnTInaeUBIASIBaNem wih 333-350 lugiiewaiianisasiaaeusinsitennuasnfeves sam.

4.3.2 lassasnenansimnuannsatunsiuliuasnuln - sufesessummaniduld  @eauanunsaluns
fumuanudeevesnimsilefiamggnidulutianamilsiamnsaenenausenaneiasls)  Tidulua
wmsgunstosriusade dan. 3002-51 lumadl 2 mnefl 3 Boanasgnlasiainmesemsiiietosiusadfeld
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131991 4.8 WINTFIUANNINDINALUUTTEINALAEN I

Aady
dsuany AU ANNINTFIY /N19M352990
Turan
1. ufamsusuueuuenlee (CO) 1 g Ldifiu 30 ppm | 34.2 fadnuseanuianiauns | Non-dispersive
8 alu T4l 9 ppm 10.26 fiadnsusiognuieniuns | Infrared detection
2. uialulasiaulaesnlen (NO,) 1 131in 0.17 ppm | 0.32 TadnSusiegnuiAiiums | Chemiluminescence
19 13ifin 0.03 ppm | 0.057 Hadnusieanuiaiiuns
3. uialelau (O5) 1 dlug 3w 0.10 ppm | 0.20 dadnsusieanuianiuns | Chemiluminescence
8 4l 13iiin 0.07 ppm | 0.14 fadnSusegnuieiiuns
4. uhadamlaslavanlan (SO,) 19 13iifiu 0.04 ppm | 0.10 FadnsusiegnuiAiiums | - UV-Fluorescence
24 4w | lsitAu 0.12 ppm | 0.30 fiadnsusiegnuneriiuns | - Pararosaniline
1 g Lifin 0.3 ppm | 0.78 fadnsuseanuiAiuns
5. Az (Pb) Lideu | liifin 1.15 lulasnsudegnuieriuns Atomic absorption
Spectrometer
6. HuazeosuuIAliiY 2.5 24 ilus | laiiAu 0.05 findn3usiognunadiums - Gravimetric
luasou 19 13iiiu 0.025 adinSusiegnuieniiuns (high volume)
7. Huazossvunaliiv 10 24 lus | v 0.12 findn3usiagnunariums - Beta ray
luasou (PMy) 13 ladifin 0.05 fadnusegnuiAiiuns - Dichotornous
- Tapered Element
Oscillating
Microbalance
(TEOM)
8. HuareosuuIAliiiy 100 24 $lus | lsitAu 0.33 fladnSudegnuinnians Gravimetric
luasou 19 L 0.10 fadnsudeanuiAiung (high volume)
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1. 1@ (benzene) 1.7 1. TWimani15ns193LAS189 01981991016
2. hilamaalsn (vinyl chloride) 10 wuusioiileanaon 24 Hilusveanne oy oens
3. 1,2-lapaslsdimu (1,2 dichloroethane) 0.4 fouiRouarnisadumiddyduiavade
4. lnsmaslstevizau (trichloroethylene) 23 (arithmetic mean)
5. lapaalsinu (dichloromethane) 22 2. n3dfBg e IMATLAUNIATIAIATIE AL
6. 1,2-lapaslstnsinu (1,2-dichloropropane) a 48 1himmmmaﬁmiwﬁlmﬁﬁp@haéwm
7. WnszAaelIlensau (tetrachloroethylene) 200 %Fﬂiﬂ&’ﬁﬂﬂﬁﬂ’]ﬂiu 30 Fu duwsiunifiuiedis
8. maslswesu (chloroform) 0.43 filsdanunsansvlinsnzdla
9. 1,3-Twnladu (1,3-butadiene) 0.33
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5.2 419G AF NN WAz WA 1N IGNIEY

fidamn (Uit 5.1) ludesujifinisaafuthazern vieansazanstnindedldsuitaluluniseednenm
UIATFIUTIAN9RLALE19819R1n18U (ANSI Z358.1-2008: American National Standard Institute) fidarimun
vl Adsmaniduiinunmuazdnuazassmumasguiisensuld aunsadhdadlagds fussavsamlunis
gransansdunswoananaild fesdidyarandsmiolinseniuvarldou desdinmeaeunisidnuegrsaiiane
wazaeinsdnigilieTsnisld/eusaliunguidanu

WMTFIUTIEIAUALE 98 I9QNIEY ANSI Z358.1-2004 fwualiin

- rmidmesthdedlifnsunnefunveslddiuaz e lvitumitiaosinegweiiiostidnsinislvals
foun 1.5 Bns/undt vide 0.4 unaaew/uiidieussiu 40 Yeus/manaii iunanegiedes 15 unil

- ihdedvamelu 1 fuindndarduardeaineglaglidodifievesldnutduauniingdalae
ddlathazdesazernusannanuteuinondiuldiay Awanusn anugu atududu dudusdaussqilu
wioslimaBeuinusuurihesidnmnnliifouusihnnguan Wudsuimn 1 dou

- fidremanidusiosanansadinfddlnedieuaysing dsvegliiiu 16 wesvide 55 Waangadsauas
anunsoludsld nelu 10 Fufidumsiiludedadaifiasiann fuasaimeifios egslsimumniudidusl pnsld
asifiSunanegatu naaun maudvieasduiitiansenuguussmsinneiidrsmnanidulifatuiuiiturielilng
Aanuinfiagvile

- ynfnReznseglufiufissfuioriutuiiuiiifrumdsady nafesludimsasfenaietulududy
vi3elahdunsantu-as

- quvgfiwestnasinuliiaed uazaisogsearing 15°-35°C lunsdifaiivilmAnmsluddfands
(Chemical burn) msliiilgamnfiogd 15°C uasvnnUifSeualiintuvdegnissiioangilagumgivimsng
2NSDS Vel mneifiovetoyagamaiitnirliiuiidnmagniau

- fundsnsfinsaraatdnmneglussey 33 T (83.3 wufams) - 53 17 (134.6 Wwufms) Mnfiuka
vnsnnuismiediaunsileglndfignohation 6 11 (153 iufuns)

4+
F4+94

SUfl 5.1 fegnatheuenqafeeiidnsn gadsmuuLRnutuaystsdnmaniau
(ﬁ'm whialaein http.//ca.wikipedia.org/wiki/Fitxer:Sign_eyewash.svg,
http.//en.wikipedia.org/wiki/File:2008-07-02_Eye wash_station.jps,
http//www.plumbingsupply.com/eyewash_heaters.html. ﬁuﬁmffaﬁ'uﬁ' 12 {u7Au 2555)
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http://upload.wikimedia.org/wikipedia/commons/b/b8/2008-07-02_Eye_wash_station.jpg

5.3 u1msgruyaiinagnidu
YninUInLaY (Emergency shower, i‘U‘Vl 5.2) ANUNIATFIU ANSI Z358.1-2004 fvualid

o

mwaﬂﬂaaaaaﬂmmaaummLLiwlumaumwmarﬁL‘u Tnedfosudosiinldognsiion 75.7 Ans/uni
3o 20 wnaawANT fuseiy 30 Vous/myneih iWunarlidosnd 15w
gunsaidwmsunsmuala/dn Feadnfdldine annsavdesthldnielu 1 Funfiviedesnd
ihitshsnisivaegsasiuauelaglidoddfioedy

Foailthe o UilnugaRndadaian

Hnthanidufesaansatndaldlneiiouazsiniis dsvezlsiifu 16 was (55 1m) 9ngaidss uaz
#odlulely 10 3undt idumsdedlaslifidefinuans (Judumanssiigaviifioginle uaziiuas
adadiosme) mnfinislfanaedififsunsennn msfndeintigniulifnfuiuiidu violndviae
winfazvile

UinniiRadseguuiuseduieatutuiuiiffiaumdes lilimsanag
guvnfvenimsinwliasilegsening 15 - 35 asmusaioa lunsdifiarsediflivhlfAnuma
ndffifnds msliidgungfiegdl 15 ssiwadea deiuisesnundeyanin DS vosaaiad

Aau
ALNUINR

v
P

anailnUagnidu aisegluszey 82 - 96 11 (208.3 - 243.8 LUALLAT) IMNTEAUNY

q

{a

v
=1

UONNG TsEFUAIIINTY 60 17 (152.4 wuRung) aressuianiniifownndadurend

Y
a

Laumﬁummaammaﬂ 20 i (50.8 wuing) warAudnidandudifedaie uazlinsgaiu
69 i (1733 lwufiums) Mnseduiiu (@usulvimunzaumudiugvesiuiRau)

+ -

Emergency
Show —— |

JUN 5.2 segniheuenininnsyniintinnidu ynindinnidu wardnuuenisidau
(Aundraslaan https.//www.clarionsafety.com/Learning-Center/Topics/Emergency-Shower-

Signs.aspx ,http.//www.bigsafety.com.au/category9 1.htm. Fusuidla il 12 fuieu 2555)
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5.4 gunsalllasnudiuynna

gunsaldesiudiuynna nuneds qulle, aunsalnsesenia, gunsallesium waziderndesiusianie
n15lY PPE Yuiusiianseuszianvensufiinu uagsssuwd/vsunavesasindild lnedesinisusedivaiy
deowasnsufuiRnududeyalunisidenldaunsalliivanyan

PPE Aseungudsialull

o aunsalosdumi (Face protection) w3e 7ii1Uslumi
(Face shield, 3“1/77 53)
T dlarhauiusdnseansialidunsiefenansehu Jsaunsaly

SaAURURIUALS o . . .
sUN 5.3 wihnintesnlumis

e (Face shield)
® gunsallasium (Eye protection)

T¥esfum e1aldsmiugunsaitleatuvii dnvazveauiumile
TuriosUfuRnisdl 2 Usewnm fe
= wiusiudw/an/leseme (GoggleshTuwiumiitosiu
mLLasﬁuﬁu’%nmaumﬂmmﬂaqmﬂ TRUN AT
vidomsiail/leansiadl (3U7 5.9)
= wiumndlsde (Safety glasses) azadnefunumUnAia
uddmusienisnsyunnuasiinseuwiumfiudeusendn
WIua1aly wIuadsSedniinsividaedns
\A3BIVINY "Z87" ATINTOULILAYTBULLAUA ASEY
Tdlotasfunsniainoynia LA awivdn uas
ansiadl (Uit 5.5)

Ul 5.5 Safety glasses

o gunsalesdude (Hand protection)
naie (Gloves) THtaatuiionndwioluil
- anmedl Asvuidounandelsn (u geftoaiind/geiolila/gailelulned)
-l (i qaliedeaiulniinatin)
- gaumgiifigy/Feuann (wu gellefllddmsugev)
- Sunsrovnaeiesile/ieioina AwesdinudsenaviiliiAnuinunals
msidengailefinzaniudosdidy (M9l 5.5) Yagtunuin Tsafmdsdnaudulsafifniuanni
40-45% veslsafifetesiumsvihamiluies foRnsidenTmsiaiidunse arnaivargviaililszae
wewiseR sl uardtenagnandusiuiavildlame 1w arslawdfiadananle (dimethyl sulfoxide, DMSO) lu
Instuu@u (nitrobenzene) wagiharanevates vila aansagnaadunuiviadignszualaiinle
gedleudazvindauviuazargnisldaruunnareiu safuiedesiiarsndonldligndas tilaliiin
AuURIANYFIgA
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Astdarunald

fanununuganniigadienisiusiwvesiawayleun Jeinldlunsviuiy
a1snaueamesuazAlaY

FANUNUNIUADNITOADNLATTATINUIUNANT WANULSIRILaEANLSaULAR
fnlgaununsm a1snnngeau wazuisiu

ilowsu (Neoprene)

geilefldvirnunmilulasuin aunsadesduaisiaiingudivitagane Uil

a

NANAUNULASLAEULALEANSIANTOUUNYER LardmUNIUABNITRNVIA SN
Nequavn1STIAUIU

\

Tulnsa (Nitrile)
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1390 5.5 feegeiinvasgediauasnisldau (se)

Astdaunald

woallamaslsa
(Polyvinyl chloride, PVC)

numuseseslaviulanuin wararunsadesiuioainludu nsn wavaisnay
Unsideulalasmsueu

nodlaweanssea
(Polyvinyl alcohol, PVA)

a1u15adestunisTunuvaakialanuin aunsatdeatudiiviazarevinesls
17%0 (aromatic)wazAassun (chlorinate)lamunn wiltdanunsaldiuinvseans
favanglui

Janunumusesinaratgviineglsuifnuazanassug wadey da3nu
NUNULINABATANVIANIBNTUNYIU

Fanesvan
(Silver shield)

nureasiadiififiviazarsdunsievalevie dndugellefinuniuseaisiad
JeAUEITNan

YFITUVR

fAnugagulasusansa @151nNTou INAD @159AKIIRIRT Lazwaanased
wisifednin 1y ldawnsaldiu chlorinated solvents 1@ waza1su19eEng
anusadunugeiosnsld 1wy dimethylmercury
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®  ounsaltlesnui (Foot protection)
soaniildanldluiosfoing doudusearindiloantiiuas
duin (3U7 5.6) uazmsanldnasniian seaviiinaniaguiseie
anunsanusienisAnnIeuvetansiall ivinazaty nieteaiunisduniuy
vouthld 19U soahensiiaansuseasinessun wagsoasiyn dmdy
seainisanunsogaduarnedladlinsamdndrudouarsed
PUATIY

3Ufl 5.6 dhoghaseaihiitaiai

o gunsalileuriusnie (Body protection)
Qﬂﬁﬁ’ﬁmummamgaﬂquﬂﬁﬁ'ami (lab coat) maamLaaﬁ/‘ia&ﬂuﬁmﬂﬁﬁ’ﬁﬂmgaﬂqmﬁﬂ’ﬁﬂﬁmiﬁmm
mumusteansiadiuazmsinumnnnindedilaeiiluuenani dfudeuivindenanainuiesnsfiannsatesiu

YoamadndlgnsinnseunsesEmeifela

“laoehiaulsinedes ngiiulunsesaunmnuld @eshiidsesdanyinernvilvianeunsielu
WU JURNIld uagmashinnsenuidenauljuinisnaeniiad”

o aunsalosiunsligu (Hearing protection) (gﬂﬁ 5.7)
THideviauduiadesiendogunsalifindudssniiuigagy
sonicator AsiNauTives OSHAL Al iAufivhouluanwindesiifides
sedu 85 wBua Tuasvhenuiu 8 $alussieu (OSHA Occupational Noise
Standard)

3U1 5.7 gunsaitesiumsle

U 5.7
o ounsaltlesnuszuuniudumela (Respiratory protection)
fuiiRnuasmugUnsaitioatussuumadumela flannsonsomiedigedud swuidloudormauid
aunAdunavsate nsidenldresdnilafisdnenmuazUsednsnimuesdinses (filtte) n3edinndy (chemical
absorbent) lunsilasfuanssunsneiinganeimun 1wy Tasdey aem Wiinisgdunmsldsududaasannis

91197U (Occupational Exposure Level, OEL)
gunsaiffesiussuumaiumela deslisiduuazalanseduivlun saunsiinisungesnwvinay

A91RDY 1AL AN
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https://ru.vwr.com/app/catalog/Catalog?parent_class_id=4&parent_class_cd=116195&frmls=x

AAKUIN 6
nsliruiinuguneiuiuaulaeadeluiesl)innis

Tuvangmsnuiimsivunszuunslinnuiuazamnudlafefusunnuasadouiiifeades o1d
WU unIineinsuadanesiidy (University of California, UCLA: http://map.ais.ucla.edu /g0/1003937)
UNI1INGITINTUDA U (Princeton University: http://web.princeton.edu/sites/ehs/labpage/training.htm)
UN1Ine1agusAvladntle (The University of British Columbia: http://riskmanagement. ubc.ca/
courses/laboratory-cherical-safety) \Judiu Tng 919156 @niid thiseu LLazQLSﬁﬁLﬁﬂmu foAd15UN1TOUTH
pamdngnavielusunsuiminsiudnty
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1. wanmslumisidiausy
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for Laboratory Personnel 983 UCLA: http.//map.ais.ucla.edu /¢0/1003937)
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2. Panmimunzaudmiunsideusy nnauazdoniifuniseusy
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