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1. Pressurized water

3. AFFF (Aqueous 4. Dry Chemical

2. CO,

Tonumnderiia A losumnadsytin B, C Film Forming Foam) Powder

Tanunaewiln A uay B ToAumasrtin A, B, C
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5. Halon 6. Halotron 7. Dry Powder 8. Wet chemical
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@ 3%UU Globally Harmonized System of Classification and Labeling of Chemicals
(GHS)
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GHS Classifications
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17 classes

10 classes

2 classes
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Health Hazard

* Carcinogen

* Mutagenicity

* Reproductive Toxicity
» Respiratory Sensitizer
 Target Organ Toxicity
© Aspiration Toxicity

&

* Flammables

* Pyrophorics

e Self-Heating

* Emits Flammable Gas
 Self-Reactives

¢ Organic Peroxides

Exclamation Mark

D

o |rritant (skin and eye)

© Skin Sensitizer

© Acute Toxicity (harmful)

« Narcotic Effects

* Respiratory Tract
Irritant

* Hazardous to Ozone
Layer (Non-Mandatory)

Gas Cylinder

%

* Gases Under Pressure

Corrosion

o Skin Corrosion/
Burns

¢ Eye Damage

e Corrosive to Metals

Exploding Bomb

* Explosives
» Self-Reactives
* Organic Peroxides

Flame Over Circle

» Oxidizers

Environment
(Non-Mandatory)

* Aquatic Toxicity

Skull
and Crosshones

* Acute Toxicity
(fatal or toxic)
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The Basic Parts of A GHS-Compliant Label

L d N-Propyl Alcohol

UN No. 1274
CAS No. 71-23-8

2 mlp> DANGER

Highly flammable liquid and vapor. Causes serious eye damage. 3

3 » May cause drowsiness and dizziness. A_ <
Keep away from heat/sparks/open flames/hot surfaces. No smoking. Avoid

4 » breathing fumes/mist/vapours/spray. Wear protective gloves/protective

clothing/eye protection/face protection. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact lenses if present. Continue rinsing.

Fill Weight: 18.65 Ibs. Lot Number: B56754434
Gross Weight: 20 Ibs. Fill Date: 6/21/2013 See SOS for further information.
Expiration Date: 6/21/2020

5 » Acme Chemical Company « 711 Roadrunner St, - Chicago, IL 60601 USA - www.acmechem.com « 123-444-5567

1. Product Identifier - Should match the product identifier on the Safety Data Sheet.
2. Signal Word - Either use “Danger” (severe) or "Waming” (less severe)
3. Hazard Statements - A phrase assigned to a hazard class that describes the nature of the product’s hazards

4. Precautionary Statements - Describes recommended measures to minimize or prevent adverse effects resulting from exposure.

5. Supplier Identification - The name, address and telephone number of the manufacturer or supplier.
6. Pictograms - Graphical symbols intended to convey specific hazard information visually.

Sample label courtesy of Weber Packaging Solutions - www.weberpackaging.com
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@ 3%UU European Economic Community (EEC)
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Class 1 Class 2 Classes 3 and 4: Other GHS

sguu U n ited N ation S (U N) Explosives Gases Fiammat;loelil‘ijc;uids and transport classes Non-GHS transport pictograms

® o

Divisions 1.1-1.3 Flammable gases Flammable liquids Ouidizing suhstam:es Infectious substances Radioactive material

Divisions 1.1-1.3 Non-flammable Flammable sclids Organic peroxides Miscellaneous dangerous Radioactive material
non-toxic gases substances and articles

o

Divisions 1.1-1.3 Toxic gases Substances liable to Toxic substances Radioactive material

spontaneous combustion

Divisions 1.1-1.3 Substances which Corrosive substances Radioactive material
in contact with water
emit flammable gases
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M
21

@ 53UU National Fire Protection Association (NFPA)

HAZARD AWARENESS CHART

HAZARD CLASSIFICATIONS HAZARD INDEX

e - @ FIRE HAZARD s - SERIOUS HAZARD
@ HEALTH HAZARD 2 - MODERATE HAZARD

- REACTIVITY 0 watu fuzian

HAZARD SYMBOLS

QOO DO

'EW'III-H m Elm
or l'll-ll

®»O®LE

“"l-l-lliﬂli'ﬂ Cormaive Mmalth Harmiull ll-lrrlil.ll fo tha
Fiazard
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(Safety Data Sheet, SDS)
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

° N15UIY S5LAIVITDANIHEN LASUSENEKER

(Identification of the substance or mixture and of the supplier)
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10. SoyandulananuinudAvaIsiAil (Safety Data Sheet, S

SECTION 1: Identification

e

IR ) '
0 ;@Ula | @

1.1. Identification

Product form
Substance name
Chemical name

. Substance
o Acetone
o 2-Propanone

CAS No o 67-64-1

Product code © LC10420, LC10425

Formula : C3H6O

Synonyms . 2-propanone / beta-ketopropane / dimethyl formaldehyde / dimethyl ketone / dimethylketal /
DMK (=dimethyl ketone) / keto propane / methyl ketone / pyroacetic acid / pyroacetic ether /
pyroacetic spirit

1.2. Relevant identified uses of the substance or mixture and uses advised against

Use of the substance/mixture

o Solvent

Cleaning product
Chemical raw material

1.3. Details of the supplier of the safety data sheet

LabChem Inc

Jackson's Pointe Commerce Park Building 1000, 1010 Jackson's Pointe Court
Zelienople, PA 16063 - USA

T 412-826-5230 - F 724-473-0647

info@labchem.com - www_labchem.com

1.4. Emergency telephone number
Emergency number . CHEMTREC: 1-800-424-9300 or 011-703-527-3887

A1uAYENS : dudanulasasiy entieunduuardindon PaMIalNINedy

42



10. doyandwUanasulAgdAUaIsIAll (Safety Data Sheet, SDS) =

6 N3352uANTUdUnsIe (Hazard identification)
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Y = = av v a LY o
gunsIwdU ¢ Felmdunadnslunisanuundseian

AnUAraNS : Audanuvaendy e1teunlsuardwinde TaMIAlNMING Ty 43



Chulalongkorn University

10. SoyandulasanuinudAvaIsiail (Safety Data Sheet, SD

SECTION 2: Hazard(s) identification

21. Classification of the substance or mixture

GHS-US classification

Flammable liquids Category 2 H225
Serious eye damage/eye imitation Category 2A H319
Specific target organ toxicity (single exposure) Category 3  H336

Full text of H statements : see section 16

2.2. Label elements
GHS-US labeling
Hazard pictograms (GHS-US)

GHS02 GHS07
Signal word (GHS-US) . Danger
Hazard statements (GHS-US) © H225 - Highly flammable liquid and vapor

H319 - Causes serious eye irritation
H336 - May cause drowsiness or dizziness

Precautionary statements (GHS-US) - P210 - Keep away from heat, hot surfaces, open flames, sparks. - No smoking
P233 - Keep container tightly closed
P240 - Ground/bond container and receiving equipment
P241 - Use explosion-proof electrical, lighting, ventilating eguipment
P242 - Use only non-sparking tools
P243 - Take precautionary measures against static discharge

A1uAYENS : dudanulasasiy entieunduuardindon PaMIalNINedy 44



10. t‘ial,gan:nuUaanﬁmﬁ’u:ﬁua‘lsmﬁ (Safety Data Sheet, Snsziomk’1 ©

e asAUsENaVLasdayalngnudIunes (Composition/Information on ingredients)

d19ned (Mixture)

Fonuadl (Chemical identity)

MUELaY CAS wazdia EC ¥a9da1siadl)
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10. JoyandwUanasuliigdfuaisiail (Safety Data Sheet, SDS)

CAS Number (Chemical Abstracts Service Number)

< < <

YARILAVD1IBARNIEVDIANT

diwudavlagean 10 ¢

wenfaveanilu 3 nau lngande hyphen

1913 CAS Number 199a1SNaEY

CAS Number
50-78-2
f732-18-5
50-99-7
7647-14-5
50-00-0

Substance Name
Aspirin

Water

D-Glucose
Sodium Chloride
Formaldehyde
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10. SoyandulasanuinudAvasiail (Safety Data

F o)

2 Chula

Chulalongkorn University

(S

SECTION 3: Composition/Information on ingredients

3.1. Substance

Substance type - Mono-constituent
Name Product identifier % GHS-US classification
Acetone (CAS No) 67-64-1 100 Flam. Lig. 2, H225

(Main constituent)

Eve Irrit. 2A, H319
STOT SE 3, H336

Full text of hazard classes and H-statements - see section 16

3.2 Mixture
Not applicable
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

o mmmiﬂgmwm‘ma (First-aid measures)
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(Acute and delayed)

N335 YNITUNITARANIINISUIMETIUALaz Aastin sUTaNanzin LTy

AnUAraNS : Audanuvaendy e1teunlsuardwinde TaMIAlNMING Ty 48



Chula | @

Chulalongkorn University

10. SoyandulasanuinudAvaIsiail (Safety Data Sheet, SD

41. Description of first aid measures

First-aid measures general . Check the vital functions. Unconscious: maintain adequate airway and respiration. Respiratory
amest: artificial respiration or oxygen. Cardiac arrest: perform resuscitation. Victim conscious
with labored breathing: half-seated. Victim in shock: on his back with legs slightly raised.
Vomiting: prevent asphyxia/aspiration pneumonia. Prevent cooling by covering the victim (no
warming up). Keep watching the victim. Give psychological aid. Keep the victim calm, avoid
physical strain. Depending on the victim's condition: doctorfhospital.

First-aid measures after inhalation © Remowve the victim into fresh air. Respiratory problems: consult a doctor/medical service.

First-aid measures after skin contact o Wash immediately with lots of water. Scap may be used. Do not apply (chemical) neutralizing
agents. Remove clothing hefore washing. Take victim to a doctor if irritation persists.

First-aid measures after eye contact . Rinse immediately with plenty of water. Do not apply neutralizing agents. Take victim to an
ophthalmologist if irritation persists.

First-aid measures after ingestion . Rinse mouth with water. Immediately after ingestion: give lots of water to drink. Do not give
milkfoil to drink. Do not induce vomiting. Give activated charcoal. Call Poison Information
Cenftre (www_big_befantigif him). Consult a doctor/medical service if you feel unwell. Ingestion
of large quantities: immediately to hospital. Doctor: gastric lavage.

4.2, Most important symptoms and effects, both acute and delayed

Symptoms/injuries - Mot expected to present a significant hazard under anticipated conditions of nomal use.

Symptomsfinjuries after inhalation : EXPOSURE TO HIGH CONCENTRATIONS: Feeling of weakness, Imtation of the respiratory
tract. Nausea. Vomiting. Headache. Central nervous system depression. Dizziness. Narcosis.
Excited/restless. Drunkenness. Disturbed motor response. Respiratory difficulties. Disturbances
of consciousness.

Symptomsfinjuries after skin contact o ON CONTINUQUS EXPOSURE/CONTACT: Dry skin. Cracking of the skin.

Symptomsfinjuries after eye contact . rritation of the eye tissue.

Symptomsfinjuries after ingestion : Dryfsore throat. Risk of agpiration pneumonia. Symptoms similar to those listed under
inhalation. AFTER ABSORPTION OF LARGE QUANTITIES: Irritation of the gastric/intestinal
mucosa. Change in the blood composition. Change in urine ouiput. Renal disease.
Enlargement/dizease of the liver.

Symptomsfinjuries upon intfravenous . Mot available.

administration

Chronic symptoms - ON CONTINUOUS/REPEATED EXPOSURE/CONTACT: Red skin. Skin rashfinflammation.

Dry/sore throat. Headache. Mausea. Feeling of weakness. Loss of weight. Possible
inflammation of the respiratory tract. 49



10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

e NINTNISHAYLNEAS (Fire-fighting measures)

ANIAULNAITLLNEEY (Suitable extinguishing media)
LazaNsAuLNaI llnigan (Unsuitable extinguishing media)
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10. SoyandulasanuinudAvaIsiail (Safety Data Sheet, SD

2 Chula | 6

Chulalongkorn University

SECTION 5: Firefighting measures

5.1. Extinguishing media
Suitable extinguishing media

Unsuitable extinguishing media

- Preferably: alcohol resistant foam. Water spray. Polyvalent foam. Alcohol-resistant foam. BC

powder. Carbon dioxide.

- Solid water jet ineffective as extinguishing medium.

h.2. Special hazards arising from the substance or mixture

Fire hazard

Explosion hazard

Reactivity

5.3. Advice for firefighters
Firefighting instructions

Protection during firefighting

- DIRECT FIRE HAZAR.D. Highly flammable. Gas/fvapor flammable with air within explosion

limits. INDIRECT FIRE HAZARD. May be ignited by sparks. Gas/vapor spreads at floor level:
ignition hazard. Reactions involving a fire hazard: see "Reactivity Hazard".

- DIRECT EXPLOSION HAZARD. Gas/vapour explosive with air within explosion limits.

INDIRECT EXPLOSION HAZARD. Heat may cause pressure rise in tanks/drums: explosion
risk. may be ignited by sparks. Reactions with explosion hazards: sees "Reactivity Hazard".

- Upon combustion: CO and CO2 are formed. Violent to explosive reaction with many

compounds. Prolonged storage: on exposure to light: release of harmful gases/vapours. Reacts
violently with (strong) oxidizers: peroxidation resulting in increased fire or explosion risk.

- Cool tanks/drums with water spray/remove them into safety. Physical explosion risk:

extinguish/cool from behind cover. Do not move the load if exposed to heat. After cooling:
persistant risk of physical explosion.

. Heatffire exposure: compressed airfoxygen apparatus.
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10. Soyandwlanangiidfuasiail (Safety Data Sheet, SD
e 1AsNIsN1sIanilelinmnyuesalnavasans (Accidental release measures)
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10. SoyandulasanuinudAvaIsiail (Safety Data Sheet, SD

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

6.1.1. For non-emergency personnel

Protective equipment - Gloves. Protective goggles. Protective clothing. Large spillsfin enclosed spaces: compressed
air apparatus. See "Matenal-Handling” to select protective clothing.

Emergency procedures - Keep upwind. Mark the danger area. Consider evacuation. Seal off low-lying areas. Close

doors and windows of adjacent premises. Stop engines and no smoking. No naked flames or
sparks. Spark- and explosion-proof appliances and lighting equipment. Keep containers closed.
Wash contaminated clothes.

6.1.2. For emergency responders

Protective equipment - Equip cleanup crew with proper protection.
Emergency procedures - Ventilate area.
6.2. Environmental precautions

FPrevent spreading in sewers.

6.3. Methods and material for containment and cleaning up

For containment . Contain released substance, pump into suitable containers. Consult "Material-handling”™ to
select material of containers. Plug the leak, cut off the supply. Dam up the liquid spill. Try to
reduce evaporation. Measure the concentration of the explosive gas-air mixture. Dilute/disperse
combustible gasfvapour with water curtain. Provide equipmentireceptacles with earthing. Do
not use compressed air for pumping over spills.

Methods for cleaning up - Take up liquid spill into inert absorbent material, e.g.: sand, earth, vermiculite. Scoop absorbed
substance into closing containers. See "Matenal-handling” for suitable container materials. Spill
must not return in its original container. Carefully collect the spill/leftovers. Damaged/cooled
tanks must be emptied. Do not use compressed air for pumping over spills. Clean
contaminated surfaces with an excess of water. Take collected spill to manufacturerfcompetent
authority. Wash clothing and equipment after handling.
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

0 NM5VUBNELARUSY N15LEULATN15IAAU (Handling and storage)

YOAITILIENNTUNITUUANEAADUENY NISITY LaznISAUSNwIag19Uannse

AN12N15IAAURENNUARANE SINNINISIALAUVDIENTLLLYAY

(Incompatibilities)
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

0 N15AUANNTSSUANNELaEN1sUReNUdIUUARE

(Exposure controls/personal protection)
A9 9 Nl¥AUAL (Control parameters)
N1SAIUANMIIAINT TN
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10. Yayandudasangingdauaisiai) (Safety Data Sheet, SD

8.1. Control parameters
Acetone (67-64-1)
ACGIH ACGIH TWA (ppm) 500 ppm (Acetone; LUSA; Time-weighted average
exposure limit 8 h; TLY - Adopted Value)
ACGIH ACGIH STEL (ppm) 750 ppm (Acetone; USA; Short time value; TLY -
Adopted Value)
OSHA OSHA PEL (TWA) (mg/m?®) 2400 mgfm?®
OSHA OSHA PEL (TWA) (ppm) 1000 ppm
IDLH US IDLH (ppm) 2500 ppm
MNIOSH MNIOSH REL (TWA) (mg/m?) 580 mg/m?
MNIOSH MNIOSH REL (TWA) (ppm) 250 ppm
8.2. Exposure controls

Appropriate engineering controls

Personal protective equipment

Materials for protective clothing

Hand protection

Chula | @

Chulalongkorn University

. Emergency eye wash fountains and safety showers should be available in the immediate

vicinity of any potential exposure.

. Safety glasses. Gloves. Protective clothing. Face shield. High gasivapor concentration: gas

mask with filter type A.

e00®O

. GIVE EXCELLENT RESISTANCE: No data available. GIVE GOOD RESISTANCE: bufyl

rubber. tetrafluoroethylens. GIVE LESS RESISTANCE: chlorosulfonated polyethylene. natural
rubber. neoprens. polyurethane. PVA. styrene-butadiene rnubber. GIVE POOR RESISTANCE:
nitrile rubber. polyetnylene. PVC. viton. nitrile rubber/PVC.

- Gloves.
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10. SoyandulasanuinudAvaIsiail (Safety Data Sheet, SD

e qmauﬁamﬁmﬂmwLLaz‘VI'NLﬂﬁ (Physical and chemical properties)

<< B <

<<

< < <

ANWUEVDIET (Appearance)

naw (Odor)

seduAAnainuaInauildsu (Odor threshold)

AU NIA-Ang (pH)

agwaaumm/agﬂlﬁaml,%ﬂ (Melting point/Freezing point)

ﬁ;m?mé"u LATYNITNAY (Initialing boiling point and boiling range)
91Ul (Flash point)

9M31N1352Me (Evaporation rate)

AUl ln (Flammability)
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

e qmauﬁamﬁmﬂmwLLaz‘VI'NLﬂﬁ (Physical and chemical properties)

[«

YATMNAUL/a19U89n15908A LN 1581558400 (Upper/lower flammability or explosive limits)

<

Aunule (Vapor pressure)

<

AMNTUILLLLD (Vapor density)

ANUNULUUFUNUS (Relative density)

< <

AIN1TaEaNY (Solubility)

<

duUszansnisuuedu (Partition coefficient)

<
-

NnINaINTaanNAALALeY (Auto-ignition temperature)

<

Qm%gﬁ‘ﬁamaﬁ’l (Decomposition temperature)

<

AR (Viscosity)
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

@ AYLERSHazAN lRaUfA3e (Stability and reactivity)

Aanulsiaunsen (Reactivity)

<

ANULER8IN19LAN (Chemical stability)

2 anudululalunisiinuiizesunse

<

an1eAIsnanides (Conditions to avoid) i nsaedsyyliiatin nsduasiieu

1
U 1% (%4

annnulile (Incompatible materials)

<

(%4

anfumnnansaanemINlusunsie (Hazardous decomposition products)

<
>°
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10. SoyandulasanuinudAvaIsiail (Safety Data Sheet, SD

SECTION 10: Stability and reactivity
10.1. Reactivity

Upon combustion: CO and CO2 are formed. Violent to explosive reaction with many compounds. Prolonged storage: on exposure to light: release of
harmmful gases/vapours. Reacts violently with (strong) oxidizers: peroxidation resulting in increased fire or explosion nsk.

10.2. Chemical stability
Unstable on exposure to light.

10.3. Possibility of hazardous reactions
Mot established.

10.4. Conditions to avoid
Direct sunlight. Extremely high or low temperatures.

10.5. Incompatible materials
Strong acids. Strong bases.

10.6. Hazardous decomposition products
fume. Carbon monoxide. Carbon dioxide.
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

Q YaUANIUNWINGT (Toxicological information)

Y

PayangINUEUNNNTTUdURanillananndu

(Information on the likely routes of exposure)

9IN15NEIVDINUAMANYULNNNIEAIN NWATLAEN 9T YINEN

<

WAL AR U UTLAZL AR L UN VR L AL HALTDSIAINNT A SUFUR AT 8z LA U

<

LaeIgyeLIa1UIU

11A5N56T9Aa89ANANNTURY (Numerical measures of toxicity)
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

v 1 o\ -1 . . .
e VIUANANTLNUNDITUUULIAY (Ecological information)

Y

ANuduRivrasyuuay (Ecotoxicity)

[«

mmmagjmu (Persistence) wagauansalunisgeygaie (Degradability)

[«

AYUEIUNI0LUNNTAZENTINIININ (Bioaccumulative potential)

anniedeudlalufiy (Mobility in soil)

<

NANIZNUSIBUTINNUAATUDY 9)

<
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

G Yana15alun15n139 (Disposal considerations)

pEUNNEInNAazTRYaINEINUYBLEENENSIARRUE1gag 1 Uaan Y

v o Y ¢

Lagliisn1sMInnigneaes Inesiulifsnismdnussydanninisvuleu

Q Uayan15vuds (Transport information)

[«

#uU8LaY UN (UN Number) NANNITUTIY

<

Yangnaaelun15vuaesEanysevIva auuSunsen e wInsoy

(UN Proper Shipping Name)

Uszlnnannuidusunsneuesa @ msunIsuuEs T9AI558 TNAYEMIURLY

<
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10. doyandwUanafuIAgdIAUaISIAD (Safety Data Sheet, SDS) ~

G VaYAN1AUNAYUIAY (Regulatory information)

Invayaluses ngselouvesusemalng wazn)uuneninia Uayan1ewiy
ANUUABANEY AUNIN LazdawInaed RNdUSURER

G %’ayjaﬁlu &1 (Other Information)

JuNIRYi1 SDS waztayansiUfsuwuacues SDS Walguiuatuii

SECTION 16: Other information

Revision date o 09202016
Other information . None.
Full text of H-phrases: see section 16:
H225 Highly flammable liquid and vapor
H3149 Causes serious eye irrtation
H336 May cause drowsiness or dizziness
MNFPA health hazard o 1 - Exposure could cause imtation but only minor residual
injury even if no treatment is given.
MNFPA fire hazard o 3 - Liguids and solids that can be ignited under almost all
ambient conditions.
MNFPA reactivity o 0 - Nomally stahle, even under fire exposure conditions,

and are not reactive with water.

64
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11. UdU
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UawigdAumstsaisiai £ Cnula | G

~mmee{ Chulalongkorn University
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U
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voJUjuaingdnunistsaisini

@ N15IALAVEISLAL

AYULUTTYETATABIARRAN DALY

HUayanTunIY

wanuansadngiulals (incompatible)

Teiu
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Jauuziirlun1sIaiu P iy St

© @1500n%lad (oxidizers) wazarsiinalinaiaseanlen
[~4 v [V 1 o a
LAUENS LANI9INANUSOU LLES Lazhrasniausznela

nuasliingananshilil @1sdunsd uazarsau o nludlula

Auansdiantfoondladas wu nsalasiin Llunisuzuionge
AYULNLdUURLRDY
Jn15Ms1vdaUNTSiAalesRaNluRae19E@LLELD

Flammability
Hazard

& asiilasiadf)izen

d‘ﬂﬂaLﬁauﬁ%’mLﬁ]uu%nmwﬁwﬁw%aﬁuﬁﬁLﬁumﬁﬁlwiaﬂﬁﬁ%m

i Une “aﬁl’maﬂgﬂim vl
v hJLﬂuafﬁmmﬂgﬂﬁmﬂuuﬂﬂaLmaqmmﬂwmﬂgummﬁ

Stability
Hazard

mmﬁmwaauamwmﬁmwmmzammm'5‘1/11’3@1@1J§]ﬂ5maehqaﬁ']Lama

Hazard
(NO WATER)
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Keep out
Chemical
storage
area
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2 9

rivare than Do oylinders in any rastralnt configuration
— —

Secure up to two cylinders with
TWO chains at 1/3 and 2/3 height

Contact SOM Health and Safety Programs @ 723-0110
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Reduce Reuse/Recycle
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12. JoufjuanIsivud VLT & Chula | G»

@ N1SAANISINAVDILEY

REDUCE

Reduce fia N3y lminveLde UoeNgnnauanTnNIg

1AUN1TanTUINTBINTITNAGDY (small scale experiments)

AANISLUASLAN A8N1SENSANIENISITEDNISEDU
LYUNITNAADIRTY

TyAuzinnangaslun1sanusuioa L de

Y
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Chulalongkom University ‘ )

Reuse A8 N1sUvaudsnauunlglndluaninig

N15U1RYIN A a8AMAD LYU1R 19N YU

N1511 solid supported reagent/catalyst nauulalial

Py,
J n15invUEUIIYasAiindunnlgingl
2
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N1 recover AYINALANY LU DLYLHUAILATDILN?
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i Chula
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@ N15IMUNUTLNNVBUFININTEUU WasteTrack (ngudn 1)

Uszunnil 1 vaudefivi (Special Waste)

Uszuandl 2 vaadedfiflloenlud (Cyanide Waste)
Uszunnfl 3 veundediflanseandlad (Oxidizing Waste)
Uszunnfl 4 veudedifiusen (Mercury Waste)
Uszuandl 5 vaudedisianslasidey (Chromium Waste)
Uszunnfl 6 vaadedidlanewiin (Heavy Metal Waste)
Uszandl 7 vaadeiidunsa (Acid Waste)
Uszundl 8 vaadedanilay (Alkaline Waste)
Uszandl 9 wansaeitlnsideu Petroleun Product Waste)
Uszuandl 10 vaudefiioandiay (Oxygenated Waste)
Uszuandl 11 vaudefid NPS (NPS Waste)

Uszandl 12 vasdeditianlaau (Halogenated Waste)

A &

Uszunndt 13.1 veudefiduvewdantlugdld (Combustible Solid Waste)

a &

Uszunndi 13.2 veudefiduveudlairnlung (Non-Combustible Solid Waste)

174

Usetnndl 14 vaadeniundunivinazane (Miscellaneous Aqueous Waste)

©

Uselnni 15 vaadeilidananinvsenunaiy (Deteriorated or Expired Chemicals)

Uszunnil 16 vadldeninasatedunsdynilun (Miscellaneous Aqueous Organic Waste)

Uszunnfl 17 vaadedavinazanedunien recycle 16
(Recyclable Used Organic Solvent)
Uszuanfl 17.1 vaadeledufl recycle 16 (Recyclable Used Xylene)
Uszuanfl 17.2 vaadeeniuoadl recycle 16 (Recyclable Used Ethanol)
Uszunnfl 17.3 vaadeasdlaud recycle 18 (Recyclable Used Acetone)
Uszunnfl 17.4 vaadedavinazaiedun3ssu o 7 recycle 16
(Other Recyclable Used Organic Solvent)
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@ N15IMUNUTLNNVBUFENINTEUU WasteTrack (Nguil 2)

Usziandt 18 enitlaildann (Unused Medicine)
Usziait 18.1 eniilaildldeniluguveemas (Unused Medicine in Liquid Form)
Uszianit 18.2 gitlaildldeniluguvasuds (Unused Medicine in Solid Form)
Uszandl 18.3 onitlaildlaruiiussqegluvin w3amasnussgen (Unused Medicine Contained in Vial or Ampule)
Uszuanl 19 mﬁm\lﬂmqﬁmﬁauﬁmw (Expired or Deteriorated Medicine)
Uszlandl 19.1 mﬁwmmqvﬁaL?iauanﬂwiugﬂmaamaq (Expired or Deteriorated Liquid Medicine)
Uszlandi 19.2 mﬁwmmqvﬁaL?iauanﬁwiugﬂsuaul,%q (Expired or Deteriorated Solid Medicine)
Uszlandl 19.3 eniivanengvisardonanmiiussqluvan vienaanussgen

(Expired or Deteriorated Contained in Vial or Ampule)
UseLanit 20 gaitiiaanandudunse (Hazardous Pharmaceutical Waste)
Uszandl 20.1 eniisiaanandusunsieluguveaman (Hazardous Pharmaceutical Waste in Liquid Form)
Uszanil 20.2 mﬁﬁmmL“flué'umfla"tugﬂ%aau%ﬁ (Hazardous Pharmaceutical Waste in Solid Form)
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- o ke . ndun 1 savideaistiAbvNkaVURUAMS | (Us:tnni 1-17) [l a ‘ @
12. yoUnuUONISNVUD VLAY v | &

Deteriorated or Expired Chemicals ? Y—ES} Deteriorated [ Expired Chemical (Class 15)

+NO
Special Waste ? e Special Waste (Class 1) <
$-No YES A
Mercury ? ——=— | Inorganic Cyanide ? —2» Mercury Waste (Class 4)
$ No -
Inorganic Cyanide ? —slb Cyanide Waste (Class 2)
2 (-} = 4'"0 YE
LLuTV]'Nﬂ'ﬁQ']LL‘Uﬂ‘UiuLﬂ‘V]GUENLaﬂ Solid ? —SI- Combustible Solid Waste (Class 13.1)
o Y o im Non-Combustible Solid Waste (Class 13.2)
JURAINYATUUDNTNUNUVDN .

: Organic ? By Recyclable (Class 17)**=3 Recyclable Used Xylene (Class 17.1)

¢ a o/
‘i]lwflaqnimu‘mqq‘w Ej’]aa o o Recyclable Used Ethanol (Class 17.2)
Recyclable Used Acetone (Class 17.3)
Other Recyclable Used Organic Solvent

—— Water Content (Class 17.4)

_ A Nitrogen or Phosphorus or Sulfur ? 4,17 =
NO

A ves

H,0 = 5%
S Halogen ? Halogenated Waste (Class 12)

Y 4 NO
YES
Miscellaneous  Nitrogen or Phosphorus or Sulfur ? —» NPS Waste

Aqueous 1 . (Class 11)
0\;93""‘-‘ Oxygen ? —» Oxygenated Waste (Class 10)
aste

4-NO
Cl 16 YES
(Class 16) Hydrocarbon ? —» | Petroleum Products Waste (Class 9)

-
Chromium ? —=—3> Chromium Waste (Class 5)

$ NO

YES

Oxidizing agents ? —» Oxidizing Waste (Class 3)

4 no

YES

Heavy metals more than 0.1 g/L ? —» Heavy Metal Waste (Class 6)

YNO S y0acid Waste (Class 7), Alkaline Waste (Class 8)
Acidic or Basic ?
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naun 2 yauidgusz1nng1nkavufuians | (Usznni 18-20) l
pre—— R
n University

Pharmaceutical Waste ?
v NO

Hazardous ? l l

Unused Expired or Deteriorated
* Liquid Medicine (Class 18.1) | '« Liquid Medicine (Class 19.1)
YES * Solid Medicine (Class 18.2) * Solid Medicine (Class 19.2)
¢ Medicine Contained in Vial e Medicine Contained in Vial

or Ampule (Class 18.3) or Ampule (Class 19.3)

A 4
Hazardous Pharmaceutical Waste
e Liquid Form (Class 20.1)

¢ Solid Form (Class 20.2)

[ nediiflunmmuzuldWiussyuaands |
N [ —
Ugziomdt 1- 19

Wdanndalaunsandayan QR code

E . HE Wderulusunsy
Eﬂ ChemTrack&WasteTrack

.
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12

UoUHU

anNsnoudVLAE

PoaLd8UNS1® (Hazardous Waste)

Uszunnuaads (@aniied 1 579A159170L)

D 1: Special Waste D 16: Miscellaneous Aqueous Organic Waste
D 2 Cyanide Waste 17: Recyclable Utsed Organic Solvent
[ 3 oxidizing waste O 17.1: xytene
D 4: Mercury Waste D 17.2: Ethanol
D 5 Chromium Waste D 17.3: Acetone
D 6: Heavy Metal Waste D 17.4: Others
[ 7 Acidic waste 18: Unused Medicine
[ & Akatine waste [ 18.1: Liquid
D % Petroleum Products Waste [ 182 Solid
] 10: Oxygenated Organic Waste [ 183: vials or Ampoutes
[ 11: nPs waste 19: Expired or Deteriorated Medicine
D 12: Halogenated Organic Waste D 19.1: Liguid
13. Solid Waste D 19.2: Solid
D 13.1: Combustible D 19.3: Vials or Ampoules

D 13.2: Non-Combustible 20: Hazardous Phanmaceutical Waste

D 14: Miscellaneous Agueous Waste D 20.1: Liquid
D 15: Deteriorated or Expired Chemicals D 20.2: Solid

Fydnealuansnmuludunsy (sﬁﬂn'lﬁmnn'.i'n 1 4a)

SOS®

Talwl fimnsou 1 i ﬁt:m-alﬁn .
Bun(zul

O O O

WasteTrack ID

VSN oo, BAT WID DLANTH
dwulsznau USum (%)
FOWUIBI . ...
*Uaﬂamgumms

G0 Fl'iUFIﬂ‘H au..

mmjLam'[mﬁ'ww...,.......,.....,..,....,..........,..............,..,.....,..,..

UNEUUTI-....

FURMGAUTIV: oo

Aleg1eRaINvaudy Ann1vuzuTvadedunsienidayansudu

A1uAYENS : dudanulasasiy entieunduuardindon PaMIalNINedy

s Chula

~mmee{ Chulalongkorn University

©

86



w@

12. JoufjuanIsivud VLT

UVBAITILI
I uussquendsiiu 80% v0an1vuy wazagUarnsugliuiuiulussninaiusng

AnaaINvaAdsNTNNITULUITVIRASRasLIAUNITUZUITYUeRdsl T luresujURnIs
UNTIALANTUANUIYIINIUNANVBIUNTINGFE

Tun1sideudnun1vuzussvendssunsy sesUaninsusliatn dndudweswman
Foaln1ruzsassuiaiuniIsunsalua Ilasadunaz lgannd s uu LDty

A1uAYENS : dudanulasasiy entieunduuardindon PaMIalNINedy

it Cnula

(&
~mmee{ Chulalongkorn University ‘ )

87



1. Acid, Mineral, Non oxidizing

# REACTIVITY GROUP NAME
fo AL
1 |Acids, Mineral, Non oxidizing 1 » %ﬁﬁm Chulalongkorn University
4 A l h l 2 |Acids, Mineral, Oxidizing 2
G
. C O O 3 Acids, Organic H 3
H
4 /Alcohols and Glycols H F H
a n d ( ly C Ol. 5 |Aldenydes P lF Ip 5
H
6 |Amides ot 6 CODE CONSEQUENCE
H
7 Amines, Aliphatic and Aromatic |H GT H H 7
A2o Compotnds, Diato H [ A W H Heat Generation
8 Compounds and Hydrazines G GT |G G H 8
H H <] s
9 Carbamates G GT H 9 F ['lm
o
10 |Canstics G G Innocuous and non-flammable gas generation
11 Cyanides 11
GT Toxic Gas formation
12 Dithiocarbamates 12
S = % :
5 (B i GF Flammable Gas formation
14 [Ethers E Explosion
15 Fluorides, Inorganic g
Violent Polymerization
16 |Hydrocarbons, Aromatic
17 |Halogenated Organics J Solubilization of toxic substance
18 Docyanates Y U May be hazardous, but Unknown
19 Ketones
Mercaptans and Other Organic
20 Sulfides
Metals, Alkali and Alkaline Earth,| GF
21 (Elemental GF _|GF |GF |GF |GF_|H GFH GT H 21
(Metals, Other Elemental & Alloys|H,F  |HF |G
22 as Powders, Vapors. or Sponges |GF_|GF _|F 22
Metals, Other Elemental & Alloys|H,F  [H,F
23 as Sheets, Rods, Drops, etc. GF _|GF 23
Metals and Metal Compounds,
24 Toxic S S S S 24
GF |HF |H HE |GF GF GF GF |GF
. . 25 Nitrides HF E GF GF H H H U H H B 25
X H,| H GF
26. Nitrile  ®[ o Sk H, GT, HF t -4
HF HE HE
27 |Nitro Compounds, Organic GT H GF GF 27
Hydrocarb ons, Aliphatic, H H
28 Unsaturated H L4 H E 28
Hydrocarbons, Aliphatic, H
29 Satarated F 29
Peroxides and Hydroperoxides, |H H H H H HF |HF [HE AP H
30 Organic G E F G GT |E GT GT _|HF GT
H H
3 Phenols and Cresols H F G 3
Organophosphates,
Phosphothioates, H
32 ithi u E 32
Sulfides, [norga E 33
H H H H H
[Epoxides P P P P ') u P
Combustible and Flammable
101 (Materials, Miscellaneous
H H H H
102 |Explosives E E E E
P P |P P
103 Polymerizable Comp ounds H H H U H
HF |AF |[H [AF HE H [H H HF [HF
104 Oxidizing Agents, Strong GT |GT |E GT GT |HF GT F F F GT |GT
H H H HF H.GT
105 ing Agents, Strong GF |G GT |H F E GF
‘Water and Mixtures Containing GT
h . 106 ‘Water H H G GF
tt p S / / b It B Ly/ ZtQX u 8 8 107  [Water Reactive Substances <--EXTREMELY REACTIVE! DO NOT MIX WITH ANY CHEMICAL OR WASTE MATERIAL! EXTREMELY REACTIVE!---> 107
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 101 102 103 104 105 106 107
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HNO3 + acetone Exothermic reaction
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~mmee{ Chulalongkorn University

@ LUINNITIANITVDIULTYAYAULD

S19N15VBILFINAITUIUANDUNY

é dsazargnsanaviud (7, 8)

=

b= b=

fr00nTlad (3)
a715891LaY/%139810A

%

UDILIINLFIVINaz a8 dUNIe

asazansnusenaumielane

2on1sUnUaLUAu
ilmdunansuditeasietinseulatinuludsunaenn 9

SAgALAISAIgILNZaN UL dL T U LR gUS LA DU

Y307198919UININUAULAUE FA

Ma1umel/nsneau Latunduduyeadeussinnoy
NI NIV BUINIUAIUL AN FL

Aeloiuss uahnaduveady Non-combustible solid (13.2)

ANAENDUAIITNINZEN LAISLLASRIVINALa18LIN
Tudsuntioy 6] (<1OO mg/L)

anUAYAVS : guimnuvasads endiounouarsnden gunamnsaimine 91



aufudioasIAGIgES10MuHSDaIsIATHA & Chula | ®

d15LANNSAS19NY

a vuAa

L3991 5IHAaNBIU RN TTUAN

]

v

naALdorTIININIATatansaiioanyiudl [nrseduasialoanaindiliuiniign

B 0

anushaniiansiedivnsansinluaculudsuaann 9 Wunategetey 15 Wi

oV

19a15LANNT AU ARISUA1RNTTUT nawaldenanaznasnan iyl lnanium

<

e 9Lyt 15 i HeoglumgnisalsuwdsenansdvseraiuauUiiRnisiielasum
Tunuwnng

@ N1SEANNEITLAN

Iﬁaamnmﬁnmﬁﬁiamimﬁiﬂmmmmﬁuaaw% YU

A1uAYENS : dudanulasasiy entieunduuardindon PaMIalNINedy 92
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Yoamadlimgaduiivinay 1wy
» nsaliunse Iledesluasusiun (NaHCO,) visluifsumnsusiun (Na,CO,)
» nsdifiduva lmdesludamn (NaHSO,) 3onInd@san (citric acid)
»  nsaliwhazaeduviad limmenauiiiegadu wazduarlilynuilaieglndides
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8. insldundns msseiimssilvaasgviauniia usegelsinuduiuriinvasansidinuneie
yndunsanseLuaniIunIsasiuyseinlnie s AanusaUdeslilnaasgvietinala
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ANUUABANY MINTRITBNITINENUURLVIALALLNARNLAY

10. fymlangedudmsuaiRvmnainaisaiivniilva (spill kit) Useintesuumnig damns
Usenaumesigaduides asdmiuagiiunsauasiua gailegnaviun 18n wazgaaidmnsu
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11. nsdasundursanan

» lifgaduiesfiviingan wu chemical-adsorbent spill pillows, vermiculite ¥isansiewis (cat litter)
yilalalldansaundu WesgeaduuaseslfiRtudgadumatiaiiouinduvendsdunse Inenina
AVULEMTUNUVDUEIIURTI9TIINEEN [EATUUSIMAINaImetnUSinatesvay 9 A3

p  dunsalaziiumelsmonlalnsiauaisusiug (NaHCO,) Y30 lULAEUANSUDLUA (Na,CO,) SnduLuann
Tiauiiuniensn@n3n (citric acid) [nsgae pH astageuliudlainansazarefinnuilunansneundniis

» mndvihazatedunidhilnunduusnuni tauraandelnvzegeuuinalndifies iedesiunisgnaalu

KRIVERSIDE Chemical Spill Response and
. Clean-Up
12. ﬂﬁﬁﬁ?ﬁi‘ﬁﬂ L{:]UGUEJQ LL‘%Q Environmental Health & Safety https://www.youtube.com/watch?v

=18Kmo-1U1fc

»  asviiludunsenin UfuRauauziily SDS 9g19A5IASA

> mnansliiduanssunsieun wu tnaevedaneibililuiy AUNIIATIUTINAUUNA
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@ UTELANVDINAILATAIAULINGS

CLASS A fires involve ABC Dry Chemical (Multipurpose)
common combustibles such Halotron
as wood, paper, cloth, rubber, Water

trash and plastics. Foam

CLASS B fires involve ABC Dry Chemical (Multipurpose)
flammable liquids, sobvents, oil, BC Dry Chemical (Regular)
gasoline, paints, lacquers and Purple K

. Carbon Dioxide
other oil-based products. Halotron

Foam

CLASS C fires imvolve

energized electrical ABC Dry Chemical (Multipurpose)
equipment such as wiring, BC Dry Chemical (Regular)
controls, motors, machinery or Purple K
appliances. Carbon Dioxide
Halotron

fires involve
combustible metals such
a5 magnesium, lithium
and titanium,

CLASS K fires involve
combustible cooking
media such as oils and
grease commonly found
in commercial kitchens,

» Wet Chemical
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@ NS IYOIAULNGY (fire extinguishers)

AeaanNmduielandsningn

AIM AT THE BASE OF FIRE

AaanedneanaNiiiy neNUANalEALNeYIIN15aN
Wiouduuanganglviwiu
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@E AudAnulaanaiy andaudawazdawinaay ansaluninendy (Alag.)
Y Center for Safety, Health and Environment of Chulalongkorn University (SHECU)
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@ ChemTrack&WasteTrack

4 Caula

%]% Chulalongkorn University
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1  “enudasnnslunisyinauiuasall @usutannyinNewasunite” (2561),
AudauUanny 91379 uNdELAAILINADN JUIAINTAINNNINGIEY

2. “Safety in Chemical Laboratories”, Prof. Dr. Tirayut Vilaivan
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http://bit.ly/2uGDJAw
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THANK YOU

FOR YOUR ATTENTION

ANY QUESTIONS ?
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