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Unfortunately, accidents happen...
The role of safety in the lab

Three injured after accident in chemical lab
“Feuerwehrmagazin” 30 May, 2011

3 students burned by a broken 2.5l glass bottle of Nitric Acid (HNO;)

Lacerations and eye injuries caused by

glass splinters from burst bottle

More than 100 emergency personnel in action

—

S

——

Source: http://www.feuerwehrmagazin.de/nachrichten/einsatze/drei-verletzte-nach-unfall-in-chemie-labor-19105 21.05.2012
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The role of safety in the lab
Definition: Hazardous substances

Hazardous Substances Ordinance

(GefahrStoffVerordnung - GefStoffV) 1 Physical hazards
Explosive
Oxidizing
- Protection of persons and environment Extremely inflammable
from substance-related damage I T
Highly toxic
Toxic

« Hazardous substances:
AR St a 2 Health hazards

- carry at least one of the Harmful to health

15 hazardous substance classes ICo_l:crosive
rrican
- are explosive Sensitizing
) . Carcinogenic
- produce hazardous substances during their Toxic to reproduction
manufacture or use Mutagenic

- represent a hazard due to their properties or use 3 environmental hazards

Dangerous to the environment

- assigned a workplace limit
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Protect yourself: Risk sources
The daily challenges

Packaging Material
Material properties
- Stability

Substance
Hazardous properties

- Methanol
E I . f&r analysis
[} etanol
Xp OSIVe Méthanol
D Alcole metilic@

Shape / Design
Re-use / Disposal

& - Composition / Ingredients
@ S teures , | Weight

e Corrosive ...

Pack size

Filling volume
 0.5ml vs. 2.5] vs. 1000l
* Dimensions

* Weight

Application

Handling efforts for

daily volumes

* 1| per week vs. 100l per week

* Handling amount per day

* Special processes & connections

Supelco.
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Protect yourself against SUBSTANCE
SDS: Your most important source for safety information

SECTION 2. Hazards identification
2.1 Classification of the substance or mixture
Classification (REGULATION (ET) No 1272/2008)

www.sigmaaldrich.com

Supelco.

Oxidizing liquid, Categary 3, H272
SAFETY DATA SHEET )
Carrosive to metals, Category 1, H280

according to Regulation (EC) No. 1907/2006 Acute toxicity, Category 3, Inhalation, H331
Revision Date 19.07.2018 Version 18.0 Skin corrosion, Category 14, H314

For the full text of the H-Statements mentioned in this Section, see Section 16,

2.2 Label elements

SECTION 1. Identification of the substancefmixture and of the company/undertaking Labelling (REGULATION (EC) Na 1272/2008)

1.1 Product identifier

Catalogue MNo. 100452 Hazard pictograms
Product name Mitric acid §5% for analysis (max. 0.005ppm Hy) EMSURE® Reag. Ph
EurlS0 ﬁ &

REACH Registration Mumber This product is a mixture. REACH Registration Nurnber see section 3.

Signal word
Danger
1.2 Relevant identified uses of the substance or mixture and uses advised against
Identified uses Reagent for analysis, Chemical production Hazard statements
In compliance with the conditions described in the annex to this safety H272 May intensify fire; oxidizer.
H280 May he carrosive to metals, . .
data sheet,
H314 Causes severe skin burmns and eye damage. SECTION 4 FIrSt ald measures
1.3 Details of the supplier of the safety data sheet H331 Tode ifinhaled. ;
EUHDT1 Corrasive to the respiratory tract. SECTION 7 Handllng and Storage
Company Merck KGah * 84271 Darmstadt * Germany * Phone:+48 8151 72-0
Responsible Department LS-QHC * e-mail: prodsafe @merckgroup.com Precautionary statsments S ECTIO N 8 . EX pOSU re COﬂtI‘O!S/
Freventian personal protection
1.4 Emergency telephone Pleage contact the reglonal company representation In your country. P280 Wear protective gloves/ protective clothing/ eye protection/ face protection, ; ) )
number SECTION 13. Disposal considerations
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Protect yourself against SUBSTANCE
The label: Important information source

Hazard & precautionary statements

Danger. Highly flammable liquid and vapo S i=ifion. Keep away from heat/sparks/iopen
KE 1 089 883 1 UU g 83 1 UUU supe|00® flares/hot surfaces. No smoking. @ ipment. IF IN EYES: Rinse cautiously
b . . with water for several minufes. R fo do. Confinue rinsing. Store in & well-
ventilated place. Keep containe
20 1 9/0 3/22 Gefahr. Flissigkeit und Damg bienreizung. Von Hitze/Funkenoffener
E M S U RE® Flammesheifben Oberfléchen fd lillende Anlage erden. BEI KONTAKT
in-stelfe (FTTEM00) MIT DEN AUGEN: Einige Min uell vorhandene Konfaktinsen nach
Maglichkeit enffernen. Weiter ahren. Behalter dicht verschlossen
halten.
AC S L) I S O ] Rea g " P h E u r Peligro. Liquido y vapores ave. Mantener alejado de fuentes de
—_— calor, chispas, llama abierta 5 fiermienlace equipotencial del recipiente
1 | — y del equipo de recepcidn. - Enjuagar con agua cuidadosamente
E t h a n o I — durante varios minutos. Gui entes y pueda hacerse con facilidad.
CaHOH N —_— Proseguir con el lavado. Al Er el recipiente cerrado herméticaments.
M 4Ergmd 5°Ejﬁ/§u t . —— 2 Danger. Liuide et vape iritation des yewc. Tenir & I'Ecart de |a
b I t f I =0 chaleurdes éfincellesides is fumer. Mise & la terrefiaison
a SO u e 0 r a n a yS I S —— Equipotentielle du récipie ONTACT AVEC LES YEUX: Rincer avec
—w précaution & l'eau penda ontact si la victime en porte ef si elles
E I e % peuvent efre facilement endroit bien ventilé. Mainfenir le récipient
a n 0 = fermé de manigre &Enc
— O\ Perigo. Liquido & vapy cular grave. Manter afastado do
E I el calorfaiscaichama abe & terradequipotencial do recipients & do
ta n 0 0 equipamento recepfor. 0S: Enxaguar cuidadosamente com agua
= durante varios minufos he for possivel. Confinue a enxaguar.
Armazenar em 1ncal b
Pericolo. Liquido & e irmitazione oeulare. Tenere lontano da fonti di
caloress cinfille/ fiam ttere & ferraimassa i contenitore e il dispositivo
Wade in Germary ricevente. IN CASO O : acouratamente per parecchi minuti. Togliere le
CAS-No: 64-17-5 eventusli lenti & con hare. Tenere il recipiente ben chiuso & in luogo
Werck KGaA, 64271 Darmstadt ben venilato.
Gernmany, Tel. +49{0)8151 72-2440 Gevaar. Licht o stige vogiritatie. Verwijderd houden van
EMD Millipore Gorporation wrarmitsvonken/opeg 1 en opvangreservoir sarden. BlJ CONTACT MET
400 Surnmit Drive, Burlington MA 01803 DE CGEM: voorzid el minuten; contactlenzen verwijderen, indien
USA, Tel. +1-978-715-4321 mogelijk; blijven sp aren. In goed gesloten verpakking bewaren.
sigmaaldrich.com @ 2018 .

- Downloadable APP: ,,My M Safety - SDS & Label"

sManrt label . _ _ =+
« Alternative scan via website: www.merckmillipore.com/ScanNow
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Protect yourself against SUBSTANCE
BASIC LAB RULES

Always wear personal protective equipment (PPE)

Close the lab coat!
(Don't roll up the sleeves!)

Eye protection
Safety goggles

Respiratory devices

for dangerous concetrations
of hazardous substances

Hand protection
Appropriate gloves (see SDS)

Protective clothing
Lab coat

Always label
your bottles and beakers!

«  Name of the substance

Conductive floor « Correct hazard label

: ‘ Conductive safety shoes

12 2020 | FHI | Safety Inside | Merck KGaA, Darmstadt, Germany SUp&ICOn




Protect yourself against SUBSTANCE
Safe and complete labelling

\J{/

=

« Always label your bottles and beakers!

i « Name of the substance
—

- » Correct hazard label

« Use pictograms

« Safe handling of hazardous
chemicals

neees A

L kiasiete (o), Qates O6F
N CH WA

Label own mixtures
acc. to DIN EN ISO guidelines

Avoiding mismatch
of chemicals
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Protect yourself against SUBSTANCE
BASIC LAB RULES

NO
Eating &
Drinking

Minimal
volumes

Proper
disposal

Work in a well Only required Do not eat, drink, Dispose always
ventilated work area volumes at the working chew, or apply properly to protect
(use respiratory place cosmetics in a your health and the
equipment if necessary) laboratory work area environment
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Protect yourself against SUBSTANCE
Safe Cleaning

Infinite variety of

contaminations and

Canh Jou T‘Ely on your surfaces
existing cleaning

procedures?
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Protect yourself against SUBSTANCE
Lab cleaners — Extran®

Reliable application results after cleaning?

Benefits
Features
* Ideal all-purpose cleaner * Protects the health of the
. . N . laboratory staff -
* Bottles, canisters, accessories & specialities available no toxic ingredients

* Several types with dedicated cleaning properties ;
*  Protects the environment -

-
Top label with contents & essential safety information b I Od eg ra d a b I e

« Distinctive cleaning power -
concentrates

R 2 TTT)

Extran® MA corian (| - Extensive universal effects

Yuk, alsakum, o wumy,i
for =

MAnual cleaning

(1]

+ Residue-free cleaning & reliable
processes -
High purity for scientific work

Extran® AP

for

AParative cleaning
in lab dish washers

} Extran® is important in every laboratory, where impurities have to be removed.
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Protect yourself against SUBSTANCE
Lab cleaners

Manual washing Manual washing

...always chose the right detergent for your contamination to be removed

2020 | FHI | Safety Inside | Merck KGaA, Darmstadt, Germany




Protect yourself against SUBSTANCE
Drying agents

prying s a dauly
lab process -
but is (t aluways
safe?

= 71021001000 W A

Calcium oxide from marble
small lumps

Calciumoxid aus Marmor
Calcio 6xide de marmol
Calcium oxyde du marbre
Calcio 6xido de marmore
Calcio ossido da marmo
Calciumoxide uit marmer

1.05704.1000

Molecular sieve 0.3 nm
beads

Molekularsieb 0,3 nm

Tamiz molecular 0,3 nm
Tamis moléculaire 0,3 nm
Peneira molecular 0,3 nm
Setaccio molecolare 0,3 nm
Moleculaire zeef 0,3 nm
~2mm/~10 mesh L
G e
Wer KGsh. 27 nvrsach
Garm 151 72447

N
a0,

T
067551

U

s
sigmaaldrich.cam
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Protect yourself against SUBSTANCE
Drying agents

 Silica Gel - Safe drying with orange gel

« Silica Gel is a favored drying agent Benefits

« Cost savings through possibility

e Suitable for: to regenerate

— Drying gaseous, liquid or solid substances Easy handling and disposal

— Protection against moisture and mold formation . .
. _ _ High capacity
— Filling for desiccators, drying tubes, columns

(Safety information d

Dangers of silica gel with blue gel indicator

Non-toxic ingredients

Wide range of pack sizes

» cobalt dichloride (CoCl,) is classified as carcinogenic and toxic for
reproduction*

«  When working with the desiccant, any dust particles may easily be

\ inhaled )

MRPCK offers a broad range of non-toxic silica gels which are
based on iron-salt indicator

Supelco.
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Protect yourself against PACKAGING MATERIAL
Closures & Caps

Always use suitable
& safe tools!

Don't experiment on your own!

- ’n

Open caps & closures
safely and easily

— Flat or unruffled

— Specially shaped

— Very tightly closed
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Protect yourself against PACKAGING MATERIAL
Transportation of breakable containers

“Working Safely in Laboratories™
DGUV Information 213-850
4.10.3 Transport

http://www.guidelinesforlaboratories.de ‘

(DGUV - German Social Accident Insurance)

« Safe transportation of
breakable containers to

> the next room / lab

> the next level

e.g. by elevator
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Protect yourself against PACKAGING MATERIAL
Bottle design - POURING

Always wear appropriate gloves
Prefer bottles with handle

Use glass bottles with handle made out of
one drop - avoiding risks by predetermined
breaking points

If bottles with handle are not applicable,
use helpful tools

« Safe pouring of hazardous
chemicals

« Avoiding unintended contact
with the hazardous chemical
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Protect yourself against PACKAGING MATERIAL
Glass bottle risks and alternatives

HPDE-bottles
Aluminum bottles
Safebreak bottles

Protection from glass fracture

Reduction of
daily used weights

Increasing
pressure resistance

Supelco.
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Protect yourself against PACKAGING MATERIAL
Safebreak bottle for acids

Protect yourself by protecting the glass bottle
Benefits

Features - Offers all advantages of

« Original Merck glass bottle coated with PE (chemical has only contact to the glass) glass bottles

» In case of glass breakage:
acid and glass splinters are reliably contained inside PE-coating Additional safety through

PE-coating:

best protection against chemical

burns, and cuts from glass splinters

» Meets all safety requirements

+ Easy and ecological disposal (with standard glass)

« Now also available in smaller bottle sizes: 1 |1 and 0.5 |

Best handling properties due to
non-sticky surface
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Pack size

Filling volume
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Protect yourself against PACK SIZE
The issues

LIMITATION

Quantities of flammable
liquids* (flashpoint < 55°C)
* nominal volume < 1 |

* larger quantities in
non-breakproof vessels: up to 5 |

 other vessels:

L up to 10 | at a protected location
(e.g. safety cabinet as specified in DIN EN 14470-1:2004)

WEIGHT DIMENSION ] ]
* Plastic containers > 5 I:
Maximum lifting loads Valuable lab storage space only suitable with sufficient
vs. daily consumption electrostatic discharge capability

* Local regulations for

occupational health & safety - base area of 5x 1l vs. 1x 5l
 Personal calculation acc. to gender, .“

time frame and frequency “ ‘

Supelco.
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proteckt
younrself:

daily risK
SOUNces

Application

Handling efforts
for daily volumes
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Protect yourself against APPLICATION RISKS / DAILY VOLUME
Special handling

« Use equipment specially developed
for bottles

« Withdrawal systems

« Safety stand for lightweight
HDPE-bottles

Heavy, big bottles:

avoid pouring or carrying

« Safer & easier processes
with e.g. 51 bottles

Supelco.
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Protect yourself against APPLICATION RISKS / DAILY VOLUME
Safe handling: Bottle instrument connections

« Use equipment specially developed

for bottle connections with instruments

« HPLC-adapters

Safer processes with instruments

Avoid refilling and ghost peaks i.

Avoid health hazards from solvent
vapours

Avoid contaminations
Avoid unstable mixture ratio
Automate processes

2020 | FHI | Safety Inside | Merck KGaA, Darmstadt, Germany




Protect yourself against APPLICATION RISKS / DAILY VOLUME

Special handling

31

How many solvent is left my

bottle?

Protection from overtopping
disposal bottles

Prevent from
column
reconditioning?

2020 | FHI | Safety Inside | Merck KGaA, Darmstadt, Germany

« Use equipment specially developed

for bottles

» Bottle level sensors with display

 Direct connection to instruments

 Process automation

optical and

acoustic signals

IS

Alarm display

T,
S

Instrument

Screw cap S40
with clamping
screw fittings

|—Switch point,
“|  sensor tip

Supelco.




Protect yourself against APPLICATION RISKS/DAILY VOLUME
Glass bottle risks

« Bigger pack sizes made of
unbreakable material

~—

5 - Barrels, drums, canisters made of

stainless steel, metal, PE etc.
i, s, "

Protection from glass fracture

Increasing
pressure resistance

Reducing cost

Reduce ecological
footprint |

besafe!
Nuthing is worth

Nuthing is worth an socdort!
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Safe handling
The combustion triangle

Grounding

is essential for safe solvents
handling

Oxygen from (‘:}Q

ambient air

Flammable
solvents or solvent Always work in a

vapors well ventilated

environment
(e.g. fume hood)

Heating devices, direct
sunlight, flame or
sparks

static electricity

34 2020 | FHI | Safety Inside | Merck KGaA, Darmstadt, Germany SupelcoH




AQRNda

OS5 How to handle bigger packsizes safely

Supelco.

Analytical Products




Ingeniously safe & convenient
Withdrawal of solvents & inorganics

solvents

MEREK

= ! o .
& g
Withdrawal
Safety products systems for
for solvents k inorganics

Made of stainless steel & PTFE = Made of PE or PVDF

Manual system with hand or foot pump ball also for bottles = Manual system with hand or foot pump ball for

Inert gas system for stainless steel packaging packaging of 25| and more

Level sensors & individual installations possible

Supelco.
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Safety connects
Automation and control of solvent supply & disposal

Graphical Display

(includedin fhe fevel sensor st « Minimize lab risks and save time

with continous level sensors

Pressure reducer with

integrated overpressure relief

(IN / OUT: tube connector for hoses
with 6 mm inner diameter)

Self-closing fiIIing\ Inert gas
nozzle W

with flexible ,
tubing

(e.g. Ny)

Gas feeding tube

i Threaded adapter with horizontal connectors
: (incl. sensor-installation)

(included in the level sensor set)

Level sensor set with continous level detection
Set includes:

» continous sensor

» graphical display

» threaded adapter with horizontal connectors

» dip tube

Dip tube for —
stainless steel
containers
(included in level
sensor set)

Y

(Sensors for other pack sizes are available on request)

Supelco.
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AlWAYS WOrK
safely..

...and protect yourself and the environment
from contact with hazardous chemicals!
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Chemizorb® absorbents
How to clear up chemical spillages

Rceidents can happen anytinme!
To avoid serious injuries it is important to:

- React rapidly but not overhasty

- Making thoughtful decisions

- Know where to find suitable auxiliary

agents

- Have easy access to working

instructions
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Chemizorb® absorbents
How to clear up chemical spillages

Avoid serious injuries
by using
fast, easy and safe

absorption & neutralization

of unpleasant chemicals

spills
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rultiple types available to cover nearly all

chemical liquids

sright red boktktle stands out among other

HDPE bottles in laboratories

specific usage instructions are

provided on each product’s label

clear process Monitoring - pH

indicator keeps track of neutralization process

rbsorbent and neutralizer combined in

one product
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=
= Safebreak

” Bottles HDPE bottles

MERTK
Saf@tgt Withdrawal systems and safety
connects. accessories for acids & bases
XA
M S rs i
Withdrawal

Safety products systems for
| inorganics

/ for solvents \
— T—
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Drying Agents

/£

Extran®
detergents

Chemizorb®
absorbents

V.

Extran®
5| canister

Supelco.




Supelco.

Maximize YOUR safety

and ask for individual support!

Technical support

A

Withdrawal system for 10 L and 25 L stainless
steel and metal drums

ber.

["a 08170 /4(e);

Printed manual Online manual Online Technical Individual
(included in product packaging) (available on demand - VideO manuals data Sheets insta”ations

incl. all updates
P ) (available on demand) (available on request) (available on request
for high volume business)

Comprehensive, illustrated

Ol www.merckmillipore.com www.sigmaaldrich.com/lab-safety Additional technical Individual support and
bilingual manuals (EN/DE)

details on materials, product selection
dimensions etc.

www.merckmillipore.com/safety-film

www.merckmillipore.com/safety
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http://www.merckmillipore.com/
http://www.sigmaaldrich.com/lab-safety
http://www.merckmillipore.com/safety-film
http://www.merckmillipore.com/safety

Thank you very mMuch
for your kKind attentilon:!
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