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Recognize The Hazards
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Course description
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Hazardous chemicals, Material safety data sheets (MSDS), Hazard symbols and hazard pictograms, safe
handling of chemicals, classification, storage and waste management of hazard chemical; Naming, Usage,
Classification and storage of laboratory equipment to manage science laboratory in school according to
international standards; Laboratory preparation and scientific tool usage to organize science learning activities for

primary and lower secondary level based on the basic education core curriculum



Outline

1 General Safety Rules

d insayaiansiad (Chemical grade)

1 Chemical Product Labels

O Classifying Hazardous Chemicals

O Safety Data Sheets

1 Terms that All Chemistry Teachers and Other Science Teachers Should
Know
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What are the Teacher’s Responsibilities?



What are the Teacher’s Responsibilities?

(Before Class)
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The National Institute for Occupational Safety and Health (NIOSH). (2006). School Chemistry Laboratory Safety Guide. Retrieved June 2021
from https://www.cdc.gov/niosh/docs/2007-107/pdfs/2007-107.pdf
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What are the Teacher’s Responsibilities?
(During Class)

luseninansyiugdnnas
v faeudeaduuuuednedin lusrunsussneligndosuaztasnseluvnzyifofins
v Make sure tiniSounnaudesasldinseatiosiusing  (gogles , ions121 geile) lusewiamsviuidinis

v Q’aaué’]’aqﬁﬂ%’uhﬂﬁﬁﬁauﬁwuw‘%aLﬂ%\‘iﬁmm%’wszmﬂuﬁaqLLaU

¢ Enforce all safety rules and procedures at all times.

The National Institute for Occupational Safety and Health (NIOSH). (2006). School Chemistry Laboratory Safety Guide. Retrieved June 2021
from https://www.cdc.gov/niosh/docs/2007-107/pdfs/2007-107.pdf
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Insavaiasial (Chemical grade)

1) 1050 ACS reagent LJuinsnfilnuusansgedn wasauusansle

UINIFIWANLA American Chemical Society 58 ACS Avuabinagzillulsyiu
SUsealyt winnzavsulgluay Asien

2) analytical reagent (AR)/reagent grade) LJuinIANIAINNUIENTFINI
99% ¥ watiudaUuluszauNtseuin duladusvdeeglunnasgiunlanivualy
wingdmsulylunumunseseilas e fURnsvald

01875AT1AN 9 T IUN 1WNFUIAUATDIITAY (ACS) MmualIvesteguuald AR (ACS) reagent
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“ m- AR. .
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- .
¥ ’: :: CGHOH
™ bp. 783 °C Deasity 079
e mp .4S°C  ny 1361

.\’s.. Fw. 46,07 CAS No. 64-175 .
! Batch No. 17080307  Best Before AUG. 2% '

https://www.labmanager.com/business-management/the-seven-most-common-grades-for-chemicals-and-reagents-2655



Insavaiasial (Chemical grade)

3) 030 USP tuinsaniianuuianslauinsgiuaiui U.S. Pharmacopoeia

Amuall wwng dmsulvluanuamueinis 1 nensund dasieslfunng
7l ansinsalaeliansiievuniludunse degunineglunaeineausu

4) wn3n NF LﬂuLﬂmﬁﬁmmu%qw‘élé’mmgmmmﬁ National formulary gJ = sﬂu%tt!:!'cl!!' |
(NF) fwius ianzdvdulalunuilddosdiafennuuiansvesasiad :_ET_; %‘f Curomeros1, M
zilansialowdauu (impurities) agludIuiauiunans ‘ﬁ' :..”%"; [gmmmu =

e

https://www.labmanager.com/business-management/the-seven-most-common-grades-for-chemicals-and-reagents-2655 10



Insavaiasial (Chemical grade)

5) Laboratory grade \Juinsaasiadndeulsluseaaulsaseuy 9
ANNUTANEUINNTT 95% uevzlissydsunadadevy lauauisalyly
81 9IS WIeNNNISLNNE Ll

6) Purified grade tJuinsnndaunnaualilaunsgiunuidivunals
wing TluauaueIms g1 neansunng

7) Technical grade ({Juasiafiflvanuenaminssy daduaisiadl insasnanunsalayla
ANUUNAABIUNREN lneunfaisiadistinilllivansivazioanvesdaasiu
(impurity) WiorUasidusinuusansvesasindl loungldluiesufifnig

https://www.labmanager.com/business-management/the-seven-most-common-grades-for-chemicals-and-reagents-2655

fshemsavers |
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Benzene

CAS #: 71-43-2

Puified Grade, 99.5%, 1008
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Chemical Product Labels
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https://www.sigmaaldrich.com/TH/en/life-science/safety/understanding-product-labels
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Chemical Product Labels
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Chemical Product Labels

E__ |
FORMAMIDE
Delonized |
-, Minimum 99.5% (GC)
i—“ Sor Moleculsy

5 SN *"Al‘ll‘ﬂlﬂlﬂ
. / 2L
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I AW Pﬂ.m‘.{‘ -y .'m'//
'

N\
\

\/
o L

A = FaE15LAL

D = M3y G = Usumsgns
B = USHVIHNER E = Aniou H = Lot. NO.
C = ANUUTANT F = n5m | = dydnwaldunsey

J = mMuuzuUaany

L = ansluian a, uminluiana
O = MSDS
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Chemical Product Labels

lagihluuaiaainansiailazsyynsdesdealuil

Foasuasl (chemical name)

qmimaqaw’%‘aqmiﬂsaa%w (formula weight, formula structure)
walaana, twinluana (molecular weight- M, My, MW., F.W.)
\N9A (grade- AR, lab, technical)

USUMHNER (company suppliers)

AUUTAVID (% assay)

dadolu (impurities)

lavUszanansiall (catalog number)

IWALEAIDURTIY (risk phrases) Lagsiannulasany (safety phrases)
10. Usunouand

. m =S B e

11. deydnuwaluansdunsiguazaniou (hazard pictogram)
12. 5780159U¢)
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Classifying Hazardous Chemicals

msiignus:inniia:goyanuadanuidudunsiscnumemuwyaiansinl

Globally Harmonized System (GHS) The National Fire Protection Association (NFPA)

Specific hazardous

OXY oxidizer
ACID Acid

ALC Alkaline
COR Corrosive
AL No water

Fire Hazards Flash points

4-<23°C
3-<38°C
2-<93°C
1->93°C

D - will not burn

Reactivity

- May detonate

- Shock & heat may detonate
- Violent chemical

- Unstable if heated

- Stable

National Fire Protection Association

18



Globally Harmonized System (GHS)

GHS Hazard Symbols and Their Definitions

YUY GHS aziUanuduns1evasanstaiiidu 3 a1y 1) A1unenIn 2) sugunin 3) Sauwindou

v
ATUNIYNTN éhuf!?m’]‘w

Yy a v
AMUEILLINEDU
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GHS Hazard Symbols and Their Definitions
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GHS Hazard Symbols and Their Definitions
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GHS Hazard Symbols and Their Definitions

'~ at
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GHS Hazard Symbols and Their Definitions

= -7
AMULUUDUANSY

Uszunm / dyanual

ATUFVAIN

hinan1snszaulmiineinsuivesszuumadumela

o,

ol

N1INAWUFVDAYAATUNUT

=

1 [=
ARFHAYE

[~ = 1 =4 ar L3
LUUNEHDTZUUAUNUD

Wufiei912296 08787212 UNNS L UUINNNNSAUNAAS LR8I **
Wuiesaszuuaienziuung-n1slasudunasn

JUATIUADTZUUNAUE Ladua vt eV lidandniau

TassmsenseiusnasgruauUasndeesu foRnsidelulsmalne. (2555). uwaUfuiionanasndsluiasfuiings. Retrieve July 2021 from http://esprel labsafety.nrct.go.th/files/ESPRel -Book pdf
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GHS Hazard Symbols and Their Definitions

'~ ar
AU UUDUANSTY
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Exa m p I es Hazard statement(s)

H225 Highly flammable liquid and vapour.
H318 Causes serious eye damage.
H336 May cause drowsiness or dizziness.

n-Propyl Alcohol
UN No. 1274  See SDS further information
CAS No. 71-23-8

DANGER gaavad il loszwmelselu

Highly flammable liquid and vapor. Causes serious

eye damage. May cause drowsiness or dizziness.

Fill Weight: 18.56 Ibs. ~ DU UATIEFHBAIAITEANULABIRBAIIA
Keep away from heat/sparks/open flames/hot surfaces. No smoking. Avoid breathing GfOSS Welght 20|b3 = hd

fumes/mists/vapors/spray. Wear protective gloves/protective clothing/eye protection/face 7 Z : . -

protection. IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses if Explratlon Date: 6/21/2030 : o A a v
present. Continue rinsing z 3 v ﬂ r] EJ Lﬂ @ q B\l ’J (1/1 u q
Von Hitze / Funken / offener Flamme / heiBen Oberflachen fernhalten . Rauchen verboten . Lot Number: B56754434

Einatmen von Rauch / Nebel / Dampf / Aerosol . Schutzhandschuhe / Schutzkleidung / o -

Augenschutz / Gesichtsschutz tragen. WENN IN DEN AUGEN : behutsam mit Wasser spulen fir FI” Date' 6/21 /201 4

mehrere Minuten. Wenn vorhanden Kontaktlinsen entfernen. Weiter spilen .

BINTEIBRNERDEDONSBE BT E. REFCABZANERK AT L —DR Lorem ipsum dolor sit amet, consectetur
AZBT5. REF/RERBORE/ REMEBBITHTEBICAIBE KT adipiscing elit. Suspendisse placerat nisl eget
BAMEERECESCE  RER IV 27 2 XERLE T, TOHRLEAHALESNTS, sapien ornare ornare. Etiam.

ABC Chemical Company + 110 Pease Road + Portsmouth, NH 03801 USA + www.abcchemicalcompany.com + 123-444-5567

. . . 28
https://www.sigmaaldrich.com/TH/en/product/sigald/34871?context=product#



Classifying Hazardous Chemicals

msiignus:inniia:goyanuadanuidudunsiscnumemuwyaiansinl

Globally Harmonized System (GHS)

Specific hazardous

OXY oxidizer
ACID Acid

ALC Alkaline
COR Corrosive
At No water

Fire Hazards Flash points

4-<23°C
3-<38°C
2-<93°C
1->93°C

D - will not burn

Reactivity

- May detonate

- Shock & heat may detonate
- Violent chemical

- Unstable if heated

- Stable

National Fire Protection Association

The National Fire Protection Association (NFPA)

29



National Fire Protection Association (NFPA)

Hazard Identification System

J18LAAIDIDUNSIEVDIATLAL A UIUDN LTINS IUDIAINY
JULSIUBIAITHAN A1UNIRSEIU NFPA  (National  Fire
Protection Association) @#st18aziidanuwastdudasy U
F1ma1usin (diamond sign) wualu 4 dw wesguiiudugy
dl dl v o =Y [-¥)
ALAYUVIINAUNR 4 gﬂmﬂu

feuldlugnamvnssuvuinivg Tsaneuiauazusaiiivansadl

HEALTH HAZARD

4 - Deadly

3 - Extreme Danger

2 - Hazardous

1 - Slightly Hazardous
0 - Normal Material

Acid........ACID
Alkali........ALK
Corrosive......COR
Oxidizer.......0X
Radiation Hazard.. %
Use No Water.... W

SPECIFIC HAZARD

FIRE HAZARD

Flash Points
4 -Below 73°F

3 - Below 100° F
2 - Below 200° F
1 - Above 200° F
0 - Will Not Burn

4 - May Detonate

3 - Shock and Heat
May Detonate

2 - Violent Chemical
Change

1 - Unstable if Heated
0 - Stable

INSTABILITY HAZARD

NFPA Rating Label by SafetySign.com

30



National Fire Protection
Association (NFPA)
Hazard ldentification
System

Ammonium Nitrate

Colorless crystals; odorless.
Irritating to eyes/skin/
respiratory tract.

Also causes: difficulty
breathing, acidic urine,
systemic acidosis, and
abnormal hemoglobin.
Strong oxidizer capable of
igniting combustible materials.

gumwouug

0 - Wosuaswlugno:und
1 - laSuems:meRoHSomaiantios

2 - lasuidudaadoiiior ovamitinadma:

Baowehinsn HSowans:numas
3 - lasuludamandu onimifinoms

UORUSIISITINSTIHSONTIS
4- lasuludammarduunn

onmitinoms

UoRuaHd

HSonIgan

SHAlaW:

ALK - damlad(ud)

ACID - nsa

COR - nansau

0X - ehsoondlod
(unlhdldlaeludoisoondiu)

RAD - AUUUNS)A

? -~
W - mugnsenduin
POI - Dul

SA - ModoyaumsHiela

| ¢

anublu

0 - ludalw

1 - AaluidolfinowSouandunanu
(>93.3 )

2 - foluidolfirmusouthunan
(378-93.3 T)

3 - swnsnfollolugmumadou
ol (22.8 - 37.8 °C)

4 - ghss:HeoeIsa08alu
ANUAUIAZoCUNUUNG
nssneluomena:aolu

lahe (< 22.8 °C)

Unnseninb
0 - 1d@nes

1- loigfes Hinldsu

AUSOUHSONSIAU

2 - Upisensuiis) Hinldsu

- - - - - -~ }
ANUSOUHSoNSIOU UUQﬂStﬂﬂUU‘I

3 - oninamssadomniAsuMsaauusY
ISINS=INNHSOAWSOU
4 - SaqusousadoludmunsadouUnd
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Y971 Ammonium nitrate

Ammonium Nitrate

Colorless crystals; odorless.
Irritating to eyes/skin/
respiratory tract.

Also causes: difficulty
breathing, acidic urine,
systemic acidosis, and
abnormal hemoglobin.
Strong oxidizer capable of
igniting combustible materials.

https://www.youtube.com/watch?v=jFMPi-Le-RI&t=4s
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Safety Data Sheets



Safety Data Sheets

lenansTeanNUaenNuYBIETIA

[ safety Data Sheets (SDS) #ie tonasfiuansdoyavesasiadl 4
Aoty anvueauludunsie fiy 3BlE 33AUTNe Nsvuds
Jusu ielinisafiunisieaduansieiivululiegigndesUaonsie

d GHS (The Globally Harmonized System of Classification
and Labelling of Chemicals) ¥83@uUssw1%18 lan1nua
sUkuusaztayatu SDS 11 16 U9

MSDS Vs SDS

MsDS JudefiSonunusiinneu @
urazUsznAn1auRI1in geladinig
MuyuaTte naeiaig o Wussuu
Aoty Sufadynideanslunsaiu
Faangmaiaunssuu GHS Juan
Tlimileusuilan

SDS  AelanaNsLanidayanlny
UJaonfeve9a15All NS2UU GHS
AMvusduliviuuufeniu Tnedeall

P98 16 9799 1TLIMUAINU
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Safety Data Sheets

lNaNsYeianNNUaBAN YYD TIAL

1. doyaiiearuasiadl uas
UIENHNAALaTTadmUIY
(Identification)

2. grulsznauuazdeyatieaiu
daundy

(Composition/ Information on

Ingredients)

3. dayaszymnuludunsiy

(Hazards Identification)

4. 11AINTUFUNEIUNE
(First Aid Measures)

5. AMNTNITNIGYLWAY

(Fire Fighting Measures)

6. W1MIN15AIANTTLIBININN
FlvavesanslaggUnme

(Accidental Release Measures)

7. N1SVUDYLARDUITRAZNS
LAY
(Handling and storage)

8. NMIAIUANNITFUSUAGLALAT
Jasnunvdruynna

(Exposure Controls/Personal Protection)

9. ANANUANIUATLATAIEAIN
(Physical and Chemical Properties)

10. ﬂ?ﬂﬁJLﬁaﬂiLLﬁgﬂﬂﬂﬁJlﬂﬁiaﬂﬂi
\augnsen
(Stability and Reactivity)

11. YayanuieIngn

(Toxicological Information)

12. dayaigaiivanl

(Ecological Information)

13. 4IMSN1SNI5N1IN

(Disposal Considerations)

14. Yayadmiun1svuds

(Transport Information)
15. doyaineaiungdatedu
(Regulatory Information)

16. Uoyadu

(Other Information)

American Chemical Society. (2016). Guidelines for chemical laboratory safety in secondary schools. Retrieved June 2021 from https://bit.ly/3erZ5Wk
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https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf
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Examples of SDS

Sigma—AId"iChl www.sigmaaldrich.com
Version 6.4

b % ya i M - ' Revision Date 07.10.2020
according to Regulation (EC) No. 1907/2006 Print Date 24.07.2021

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

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

Product name s Cyc|ohexanone
Product Number 1 398241

Brand :  Sigma-Aldrich

Index-No. . 606-010-00-7

REACH No. : 01-2119453616-35-XXXX
CAS-No. : 108-94-1

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

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

https://www.sigmaaldrich.com/TH/en/sds/sial/398241
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Safety Data Sheets
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COA Vs Product Specification

Product Specification 1Jutena1shanItaiuuAieIny AMNTNKALENWUSUDINEN S U
d593U/AuA 1B NIBUTTYNINTFILVRIAALTBAMUA

Product Specification Ingvluisanin lusiwezidunvesdusn”

Certificate of analysis (COA) %1809 GLU%JUim@mmwmmmamﬁmﬁmLLam @mmWLLagﬁﬂwmg
puvanazUInsgIU Ainmviualily Product Specification lagseyTaya/fMlarainn1snsivaay
LazNA@ay MNNNBIURURNTT wiauisseydannsgulunisnsadeuasnaaaululaaz e

COA Certificate of analysis tngmiluiFendt lulasigvinunmuasdua’
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Terms that All Chemistry Teachers and
Other Science Teachers Should Know

1 Allergen (sensitizer): A chemical that causes an allergic reaction— that is, evokes an
adverse immune response (could be a severe rash or respiratory distress).

d Asphyxiant: A gas or vapor that can cause unconsciousness or death by suffocation due to lack of oxygen.

(AN AT 19N18U1PDDNTLAN)

 Autoignition temperature (Qmmﬁﬁ@madvﬂlﬁ,m) : The temperature at or above which a substance will
spontaneously ignite or catch fire without a spark or flame.

d Carcinogen: A substance that is capable of causing cancer.

41
American Chemical Society. (2016). Guidelines for chemical laboratory safety in secondary schools. Retrieved June 2021 from https://bit.ly/3erZ5Wk



https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf

Terms that All Chemistry Teachers and
Other Science Teachers Should Know

[ Corrosive: A highly reactive substance that causes obvious damage to living tissue by chemical
action. Examples of corrosive substances are strong acids, strong bases, and oxidizing agents.

 Exposure: Direct contact with a hazard or chemical in a way that causes injury or harm.

1 Flammable: A substance that easily catches fire. As defined by the GHS, a flammable substance is one
that has a flash point at or above 73 °F (23 °C) and below 140 °F (60 °C).

1 Flash point: The lowest temperature at which a liquid or solid can produce a vapor sufficient to form an
ignitable mixture in the air. The lower the flash point, the easier it is to ignite the material.

42
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