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General rules for laboratories

1. Eating, drinking and putting on make-up is not allowed.
2. Smoking in the lab is not allowed.
3. Mobile phones have to be turned off in the lab.

4. Personal protection such as goggles, cotton lab coat,
solid shoes, long trousers have to be worn in the lab.

5. Storage of food and make-up is not allowed in the lab.

6. If you find something extraordinary, e.g. an instrumental
error, you have to inform your supervisor.



General rules for laboratories

6. Working without safety introduction is not
allowed.

7. People not affiliated in the lab course or that are
not a member of the working group are not
allowed to enter the lab without permission of the
safety instructor.

8.  Supervisor instructions have to be followed.

9.  Only the lab journal, the instructions, a calculator
and a pen are allowed to bring into the lab. (Bags,
jackets etc... have to be stored outside the lab.)

10. Itis not allowed to work alone in the lab.

11. Never take chemicals out of the lab !



Not allowed In the Lab !

e Smoking Is not
allowed

 Eating and drinking

@ IS not allowed as

well as putting on
make-up

 No mobile phones



Accidents In the lab

Meldepflichtige Unfille
(> 3 Tage Ausfallzeit) \

Erstmals entschadigte Unfille
(= 20 % Erwerbsminderung)

Chemietypisch 2,7 %
davon Vergiftungen 0.6 %
Verdtzungen 21 %
Andere Ursachen 97,3%
davon Stolpern, Stirzen,

Umknicken 181 %
Maschinen

und Fahrzeuge 18,3 %
Sonstige, z.B. Anstoen,

Quetschen, Schneiden 60.9 %
Chemietypisch 1,2%
davon Vergiftungen 0,2 %
Verdtzungen 1.0 %
Andere Ursachen 98,8%
davon Stolpern, Stirzen,

Umknicken 27.4 %
Maschinen

und Fahrzeuge 26,0 %
Sonstige, z.B. AnstoBen,

Quetschen, Schneiden 45,4 %




Personal safety




Safety clothes in the lab

m

@ Lab coat (cotton, no synthetic)
Long trousers

Solid shoes

Goggles

Gloves when working with
chemicals

==L~



Long trousers and solid closed

shoes

Wear long trousers made of cotton, e.g. jeans.

Wear only closed and solid shoes!
Never open shoes such as flip flops!




Lab coats

Lab coats should have long arms !

The material should be cotton and not
synthetic ! (synthetic will melt and melt
with the skin)

It should be white to see potential
contaminations !

Put it on before entering the lab !

The lab coat has to be closed by the
buttons! (If possible safety buttons.)

Never eat or drink if you wear the lab coat !



Eye protection

Mechanical effect, heat, chemicals or energy emissions can hurt the
eyes.

In most cases, such injuries can be prevented by the use of

suitable safety glasses. '

You should not wear contact lenses when
handling chemicals, since they can

strengthen the effect of chemicals penetrating
between lens and eyes and, in some

cases, certain chemicals make the removal of the
lenses difficult!




It is not allowed to enter the lab without goggles !

The googles should follow the german norms for
laboratories.

Never use cheap goggles from the tool market!




Importance of eye protection

Basic burning with sodium hydroxide solution

Mit Atznatron hantiert
Schwere Augenverletzungen

PLOCHINGEN (hg) - Ein 33jéhriger Ange-
stellter, der weder Schutzbrille noch Hand-
schuhe oder Schutzkleidung trug, wurde
bei der Reinigung eines Stahltanks in einer
Plochinger Brauerei mit einer Lauge
schwer verletzt. Beim Vermischen des pul-
verformigen hochkonzentrierten Atzna-
trons mit Wasser kam es zu einer explo-
sionsartigen chemischen Reaktion. Der
Mann zog sich schwere Verdtzungen im
Gesicht und vor allem in den Augen zu.



Respiratory Protection

* The respiratory system and lungs
can be damaged by dust, chemical
gas or steam,and different types of
gases.

* Thus, chemical or chemical
reactions which can develop
harmful steams or gases, should
be performed under the fume hood,
with the ventilation switched on and
the front shields closed whenever
possible.

« The possibilities for respiratory
protection are easy enough, from a
simpledust respirator to half masks.



Fume hoods

An open fume hood is useless !
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Chemical resistance of gloves

Substance Resistance time
Latex Nitril
Acetone > 10 min 0
Acetonitrile > 10 min 0
Cyclohexane > 10 min > 480 min
Ethylacetate 0 > 10 min
Hexane > 10 min > 480 min
Toluene 0 > 10 min
Benzene 0 > 10 min

Methylenchloride 0 0



Skin care in the lab

Put or-ore start

working
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Accldent in the lab

1. Secure the scene of the accident /
Protect yourself

2. Emergency call /First aid

3. Further first aid /
Wait for the rescue service




Emergency call

Give the following information’'s:

Who ? (Name)

Were ? (Labor MF 214)

What? (Event: burning, caustic
burning, fire etc.)

How many people injured persons?

Stay at the telephone for check backs.



Where are safty/rescue

iInstallations & escape routes?

* How can | find them?

— Fire safty installations D

— Rescue installations :]

— Escape routes




Escape routes and gathering

places

Escape routes Gathering places




In case of fire signal

Do not use the lifts !

Close the windows if possible.

Keep calm and go to a gathering place.



At the gathering place!

Keep calm !

Calm down shocked people ! (Talk with this people.)

Check if everybody is out of the building.

Stay at the gathering place, do not go home
before the supervisor allows this.

Do not hinder the rescue personal.
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Fire safety Way to fire safety Fire
installation installation extinguisher




Fire class A
Fires of solid substances, mainly of organic nature
e.g. wood, paper, straw, coal, textiles, plastics, tyres

Fire class B
Fires of liguids or melted substances,
e.g. fuels, oils, fat, resin, varnish, wachs, tars, alkoholes

Fire class C
Fires of gases,
e.g. methane, propane, hydrogen, acethylene, town gas,
natural gas

Fire class D
Fire of metals
e.g. aluminium, manganese, lithium, sodium, potassium and
their alloys




Fire Exhauster




Use of fire exhauster




Use of fire exhauster

wrong

Loschmittelstrahl nlemals
gegen dle Windrlchtung
elnsetzen,

a1y

rigth

sonclern stets mit Windrchtung
vorne und unten keglhnend
Lischimlitel In dle Flammen

Feuerléscher nle probewelse betétigen!
Loschmittelstrahl nlcht wahllos In dle
Flammen rlehten, #

sondern nur sovilel Ldschmitiel elnsetzen,

wle zur erfolgrelchen Abléschung erforder-

lich Ist, Loschmitielreserven flr evil, Rick-
ziindungen berelt halten,

I,




Use of fire exhauster

wrong

Brénde groBerer Ausdehnung nlemals mit
elnzelnen Feuerldschemn angrelfen,

"
w.

Bel Flusslgkelshrancen nichi mi scharfem
Léschmittelstrahl In clle Flissigkelt halten,

3

correct

n sonclern stets mit Windrchtung
vorne und unten beglnnend
Loschmittel In dle Flammen

soncern nur soviel Lischmitiel elnsetzen,

wle zur erfelgrelchen Abidschung erforder-

lich Ist. Loschmittelreserven flr evil. Ruck-
) zindungen berelt halten, __




Using fire exhausters

Remark!
In case of bigger fires use a few fire exhausters parallel.




Fire blanket

The coated fire blanket is made of thermo
glass and is heat resistent up to 1250°C.



After extinguishing fire, immediately remove clothing that
does not stick to the skin. Cool burned area of skin with
cold water until pain is relieved (20 to 30 minutes). Then
afterwards, seek further medical treatment!

- Skin only reddened: Repeat
cooling of area if pain returns; if
large area is affected, seek
medical treatment.

- Blistering: Do not use
ointments! Do not perforate
blisters. Seek medical
treatment.




First aid kit

e First aid

+




Bandage protocol

+

Every injury has to be protocolled in the
bandage protocol.

Verbandbueh
rm;:«huﬁww
|
Lid Mame des Verletzten Angaben zum -lergang des Unfalls bzw. des Gesundheitsschadens
Mr, bzw, Erkrankien Dratum wnd Ol
Uhrzeit  |(Unternehmensteil Hergang Mamen der Zeugen
1 2 3 4 5 8
Art und Umfang der Erste-Hilfe-Leistung
Verletzung bzw. Erkrankung Dﬁﬂm;{]d Artund Weise der Magnahmen MWame des Ersthetfars
7 g 4 140




e Lab shower

= Eye effusion shower

‘ )




Eye affusion shower







Eye Injuries

If chemicals come in contact with the eyes, they must be
rinsed at least 10 to 15 minutes with the help of an eye bath

or calmly flowing lukewarm water jet.
A second person should keep the eyes of the victim open.
If wearing contact lenses, immediately remove them.

Eyes must be rinsed carefully with long flushing after coming
into contact with the following substances:

- hydrofluoric acid
- alkaline compounds (soda -, caustic potash solution,

ammonia, amines, etc.)



Acid burning of the eye

Basic corrosion of the eye



Eye injuries

Never try to neutralize penetrated substances with other

chemicals!
Call the emergency to bring victim to the ophthalmic clinic

only after flushing

If foreign bodies (e.g., glass fragments) penetrate into the eyes:
- the victim must be prevented from rubbing the eyes

- if necessary, flush eyes as described above.

-only loosely sitting foreign bodies may be removed, e.g., with
the cornerof a clean cloth, never with tweezers. Never try to
remove imbedded foreign bodies!

- Transport victim to eye clinic in lying position.



Caustic Burns

Immediately take off contaminated clothes; do not use
anymore. Rinse affected area with large quantities of
water. Remove organic substances with soap and water,
never with solvents (alcohol etc.).

Emergency call !

H,0O,

FeCl, solution
H,SO,

HCI

HNO,

HF




Dilution of acids and bases

Erst das Wasser, dann die Saure,
sonst geschieht das Ungeheuere!*

Calculated amount of acid

L

T ]
— =
/

Calculated amount of cold water



Cuts and gashs

A) Glassware

B) - Cracked glassware has to be thrown away (Glasswaste! Not into
the normal waste!)

- Glass tubes or rods have to be rounded in the flame
- Glasstubes have to be hold directly at the stopper

C) Ligth bleedings: - do not wash out
« -Do not remove alien elements

- Plaster

Bleedings:

« -compression bandage

- pressing the artery

- (Bandage !) Wirte down the time!



Risk of glasware

Damaged glassware should be disposed directly

Attention when removing rubber from
glassware



A technique you should not

Never use your mouth to suck
Chemicals into pipettes!




Carrying chemicals

Bottles have to be carried in a box
or a bucket.




Evacuation of glass bodies




What kind of gas is in the

bottle ?
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What kind of gas Is In the
bottle ?




What kind of gas is in the

bottle ?
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What kind of gas Is In the
bottle ?




Kennzeichnung von
Druckgasflaschen TRGS/DIN EN

Gas Thread

Acetylene Shackle thread
Other burneable gases Left turn thread

Oxygen Right turn thread

Nitrogen Right turn thread

Compressed air Right turn thread

Other not-burneable gases Right turn thread




Transport of gas cylinders

« Transport compressed gas
bottles only with the valve
protection cap in place.

» Always use a cart when
moving bottles, especially if
the regulator is already installed
and the valve protective cap
cannot be put in place.

» Secure the gas bottle chain
during transport.

* Never attempt to roll, tow
along, or drag over the ground a
gas bottle. Avoid dropping and
striking gas bottles against each
other.



Storage of gas cyclinders

Compressed gas bottles may be stored, over long periods of time, only
in dry,

well-ventilated, fireproof areas.

The storage installations of combustible gases must be explosion-
proof, and the area should be clear of any sources of heat or ignition.
The laboratory is not asuitable place for the storage of gas bottles!

Fittings must be in place, which prevent the gas bottles from falling
over. It is advisable to separate the bottles according to their type
(flammable, corrosive, not flammable).

Empty and full bottles must be stored separately. Empty bottles should
be clearlymarked (e.g., tape with label).



Using gas cylinders 1

Withdrawal of gas (not on the first withdrawal)
« 1. Check whether the locking screw is closed; otherwise, close.
« 2. Open cylinder valve slowly and without jerking (only with the hand!).

» Afterwards, examine whether the bolt connection between the cylinder
valve and the

» pressure-relief valve is not leaky (for example, with soapy water, never
with open

- flame). Leakages are to be repaired immediately.

« 3. Examine the working pressure on the operating pressure
manometer. Do not exceed maximum pressure (usually marked red).

4. Open locking screw slowly. The gas will now flow out.

Placing Out of Operation
* 1. Close cylinder valve.
» 2. Close locking screw.

« 3. With corrosive gases, the pressure-reduction valve should also be
unscrewed and

« flushed with dry nitrogen.
« With toxic gases, flush whole system, if possible.



Using gascylinders 2

« Gas bottles should never completely
emptied. They should always have an
excess pressure of at least 2 bars left
over. Empty bottles must be clearly
marked as such.

* Return the gas bottles before the
expiration date to the distributor.



Pressure regulation
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Kennzeichnung nach

TRGS/DIN EN

Acetylene: old - yellow
new - brown

with sign ,N”

or

Nitrogen: old - green

new - black
with sign ,N*



Acetylengas bombs

20 °C 65 °C Ab 1,4 bar, ab 160 °C

CyH»
Sicherheitsraum

Acetylen geldst in
flussigem Aceton
9 C, H,

65% ~ 75%

Porose Masse

<)
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SEWAELIE]

Risk marking

Risk symbol

Art.-No.

HF

M = 20,01 g/mol

11 =113 kg

Garantieschein

Gehalt (acidimetrisch) min, 40 9%
Farbe (Hazen) max. 10

Chinrid (C1) max. 00001 %
Hexafluorosilical (SiFg) max. 0005 %
Phosphat (PO4) max, 9
Sulfal (S04) max. 00002 %
Suifit (S04 max. 00002 9%
Aluminium (Al) max. 0000005 %
Barium (Ba) mas. 000001 9
Beryllium (Bej max. 0000002 %
Bismut (Bi) max. 000001 %
Blet (Pb) max. 0.000005 %
Cadmium (Cd) max. -0.000001 %
Calcium (Ca) max. 000005 %
Chirom {Cr) max. 0000002 B
Cobalt (Co) max.  0,000002 %
Eisen (Fa) max. 000002 %
Germanium (Ge) max. 0000005 %
Kalium (K) max. 000001 %
Kupfer (Cu) max. 0,000002 %
Lithviures {Li) miax, 0000002 %
Magnesium (Mg) max. 000002 %
Mangan {Mn} max. 0000005 %
Malybdan (Mo) max; 0,000005 %
Natrium (Na) max. 000002 %
Mickel (M) max, 0000002 %
Silber (Ag) max. 0,000002 %
Strontium (Sr) max, 0,000002 %
Thallivm (T1) max. 0000005 %
Tetan (Ti) rmax, 000001 %
Vanadurm (V) max, 0000005 %%
Zink (Zn) max, 0000005 %
Zirkanium (Zr) max, 000001 %
Glohrickstand (als Sulfat) max, 00005 %

7910033805/01-9267 705
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Atzend. Corrosive. Corrosif.
Corrosief. Etsende.
Fratande. Corrosivo.
Awfpotics.

R: 26/27/28-35

S: 7/9-26-36/37-45
8 (IMDG-Code)
UN-No. 1790
WGK 1

Batch number

338. 2500 035 K 1234567

=K
= Fluorwaterstof
pro analysi zuur 40 %
as p.a.
FluBlsdure 40 %
z.A., ISO Flussyre 40 %
- . el
Hydrofluoric acid 40 % 5
GR
. B Fluorvitesyra
Acide fluorhydrique 40 % Se
p.a. 2
E. Merck AB, Stockho
MERCK Acido
fluoridrico 40¢
E. Merck, D-6100 Darmstadt, F.R. Germany p.a.
Sehr giftig beim Einatmen, Verschlucken und Berohrung mit der Haut. Verursacht schwere Acido
Veratzungen. Behalter dich! geschlossen an einem gut gelifteten Ort aufbewahren, Bei Berdhrung mit e
den Augen grandlich mit Wasser abspalen und Arzt konsultieren. Bei der Arbeit geeignete fluorhidrico 4C
Schutznandschuhe und Schutzkleidung tragen. Bei Unfall oder Unwenisein sofort Arzt zuziehen (wenn
méglich diesas Elikett vorzeigan) p.a.
Very imac by inhalation, in contact with skin and if swallowed. Causes severe burns. Keep container .A’.CidO
lightly closed and in a well-ventilated place. In case of contact with eves, rinse immediately with plenty SR
of water and seek medical advice. Wear suitable protective clothing and gloves. In case of accidentor i~ Flunorhidrico 4C
you feel unwell, seek medical advice immediately (show the label where possible). p.a
Trés loxique par inhalation, contact avec la peau et par ingestion. Provoque de graves brilures. :
Conserver le récipient bien fermé dans un endroit bien ventilé. En cas de conlact avec les yeux, laver YUPO(PSOQIOV 40
immediatement et abondamment avec de I'eau et consulter un spécialiste. Porier un vélement de Yid ava Avomn

protection et des gants appropriés. En cas d'accident ou de malaise consulter immédiatement un
meédecin (si pessible lui manirer I'étiquetie)

Risk phrases and safety advices




Inscription of instruments

Beyond working hours or In
case of an emergency call !

Name
Telephone number




Working with liquid nitrogen

 Liquid nitrogen has a boiling point of: -195.8 °C

* Volume of expansion liquid to gas (at 15 °C, 1atm). 682.1



Freezing with Liquid Nitrogen

The exrtemly low temperature can cause burn-like damage to the skin.

The low temperature of the vapour can cause damage to softer tissuee,
e.g. eyes and lungs.

The hazard level is higher than that of handling boiling water.



Leidenfrost effect

The Leidenfrost effect is a
Jroo el Mjuid had us

oy layur ol v phenomenon in which a liquid,
T e in near contact with a mass
significantly hotter than its
boiling point, produces an
Insulating vapor layer which
220 m =~ _a-«x Kkeeps that liquid from boiling
ot Lrface Rapidly.

It has also been used in some dangerous demonstrations,
such as dipping a wet finger in molten lead and blowing out a mouthful
of liquid nitrogen, both enacted without injury to the demonstrator.

Do not trust this effect !



Inhalation, mgestion. or absorption through the skin s
harmfull. Possible reversible damage through single,
repeated. or longer exposure. Avoid contact with the human
body, also mhalation of vapors. Consult physician if feeling
unwell.

Trritant

Iaterials with irritable effects on skin. eyes, and respiratory
organs. Do not mhale vapors and avoid contact with skin and
eves.

Flammable

Self-igniting or water-reactive matenals, hquds with low
flash point (<0°C or <35°C), gases which 1gmite at normal
temperature and pressure and matenals that are easily
flammable. Avoid any contact with 1gnition source and if
necessary, air.

Oxidizing

Can burn combustible materials or promote random fires,
malking fire fighting more difficult. Avoud every contact with
flammable matenals.

Corrosive

ILiving tissues but also many matenials would be destroved
upon contact. Do not inhale vapors and avoid contact with
skin, eves, and clothing.

Toxic or highly
tox1iC

Inhalation, ingestion. or absorption through the skin leads to
extensive health damage or death. Possibality of irreversible
damage through single, repeated or longer exposure. Avoid
all contact with the human bodv and immediately see
physician if feeling unwell.
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Used chemicals

« Mark each chemical bottle with a readable
label that indicates at least the following
iInformation:

— Name of the substance

— Molecular formula

— Date of filling

— Name of the responsible person

Write only with water-resistant, black felt-tip pens,
as other pens become illegible after a short time.



Radioactive Safety

* |In ourlab two Electron capture detectors

and ion mobility spectrometers

Ni-63 on a immobilized on a Ni foil

B-- radiation

Range for 3- - radiation in air: 5 cm

Open radioactive source.

Ni-63 400 MBp

Dosisleistung
< 0.1 mS/h

The exhaustive fumes have to be dicharged
into a sniff port.
(Never remove the exhaustive tube from the




Electron capture detector - ECD

Chromatographic column ItS Not a“OWEd {0 Open the ECD

+Carrier gas inlet

| Never remove the Ni-63 foil.
Cleaning of the ECD is only
% %\Nm o allowed by vondor.

lon chamber Source
\ \

Temperatures over 400 °C lead
L to a detachment of the Ni-63 from
the Ni foil.

|

Exhaust fumes



lon mobility spectrometer

Electric field
Eeaction regio=n . Drift region .
Membrane
1
; NENEREREE \ e e e
: : T Detector
Gasinlet ! e (] o
i [+ ] o o B
' . ° . i} Amplifier
L Driftgas B
LU TTTTT ]| T apertregra
lonization source 53Ni I l I \Ion shutter !

Gas outlet

lon mobility spectrum

Intensity / pA
g

Drift time f ms



Working with High Voltage

Before each manipulation for which the housing must be opened, the
equipment should be removed absolutely from the current supply.

In case the fuse is to be unscrewed, a warning card should be
attached tothe fuse box so that no one inadvertently screws in the

fuse too early!

Areas where one works with high voltage and devices that are
operated with highvoltage are marked by this danger warning:

( J
Hochspannung

Lebensgefahr




Electrical accidents

Turn off power source (turn off, unplug and
remove fuse at main junction box).

If this is notimmediately possible, separate victim from
charged area by using a non-conductive

material (such as a wooden slat) or pull away

victim from the site by grabbing the clothes.

Youshould insulate yourself by standing on a
grounded base (such as a dry board, thick
newspaper) making sure to touch nothing (wall,
other person etc.)!



