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Preface

Wenzhou-Kean University is a Sino-US cooperative university with inde-
pendent legal personality. The Sino-US integrated education and teaching
model encourages the diversified development of students, therefore the ex-
perimental method learning and open exploration in the field of natural sci-
ences is an important part of this. As a result, the laboratory is an important
place for WKU students to study and research. However, there are inevitably
many potentially dangerous links in the laboratory, so the importance of la-

boratory safety education is self-evident.

This manual mainly describes the potential hazards, corresponding pre-
vention and simple emergency methods in the WKU laboratory. It aims to
help students raise risk awareness, enrich safety knowledge, develop good
experiment habits and maintain normal order of teaching and research. All
laboratory users should read this manual carefully before entering the labor-
atory and consciously abide by the laboratory safety rules and regulations.
For more detailed and professional safety knowledge, you can refer to rele-
vant national and local laws and regulations, standards, books, and university

management systems.

Due to the short time for writing and the limited level of editors, there

may be improper places in the manual, please readers criticize and correct.

Wenzhou-Kean University Laboratory Center

April 2020
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Laboratory Emergency Contact

m Principles of Emergency Response
In the event of an lab emergency, measures should be taken in the fol-
lowing priority order:

1. Personal safety is paramount. Protect yourself and others is always

the first priority.
2. Protection of public property.

3. Protection of academic materials.

Provide the following information when calling for help:
1. Accident location.
2. Accident description with its severity.

3. Your name, location and contact number.

m Emergency Number

Campus Security Office: 0577-55870110 (710110)
Campus Medical Office: 0577-55870120 (710120)

Fire: 119

Police: 110

First-aid Ambulance : 120

Lab Emergency Number: Biology: 0577-55870178 (710178)

Chemistry:  0577-55870465 (710465)
Physics: 0577-55870179 (710179)
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Chapter 1 Basic Knowledge of Laboratory Safety

The laboratory is an important base for students to study and conduct
scientific research. In order to ensure the safety of all the laboratory users,
everyone who enters the laboratory should strictly abide by the laboratory
regulations to avoid injury to themselves and others.

1.1 Laboratory Personal Code of Conduct

1)  The laboratory is not open to all students nor all faculty. Except for
students who are enrolled in experimental courses, scientific re-
searchers, and laboratory technicians, no one else can enter the la-
boratory without permission.

2) All personnel who need to enter the laboratory to work and study
must pass the "Wenzhou-Kean University Laboratory Admission

Test" to obtain admission qualification.

3) Wear shoes which completely cover your feet. Sandals or any open-
toed footwear are not permitted. Long hair should be tied back and

jewelry should not be worn in the laboratory.

4) Know the location of exits, fire extinguishers, the first aid box, and
emergency phone numbers. All aisles must be kept open at all

times.

5) Do not begin working or gathering supplies or equipment until your

instructor is present.

6) Before beginning lab activity, read the lab manual completely and
pay close attention to instructions given by your instructor. Re-
searchers must read the MSDS of chemicals in advance and be fa-
miliar with the properties, safe use, storage and disposal methods of
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7)

8)

9)
10)

11)
12)

13)

14)

15)

the materials.

Before performing any experiment, examine all apparatus for de-
fects. Do not use damaged equipment or defective glassware. Im-
mediately report to your instructor or lab technician any equipment
that does not function properly.

Don't carry out experiments beyond the scope of the course content
without permission. Scientific researchers must make the experi-

ment plan and then conduct the experiment according to the plan.
No eating, drinking or smoking are allowed in the laboratory.

Any playful and mischievous behavior is prohibited in the laborato-
ry.
Never leave an ongoing experiment unattended.

All personnel must wear laboratory uniforms before conducting ex-
periments. For specific experiments, the experimenter must wear
personal protective equipment such as goggles, protective gloves,

or a mask as required.

Please pay attention to the safety of electricity in the experiments
involving electrical equipment. Do not connect the wires indiscrimi-
nately in the laboratory. EQuipment wires, plugs and terminal blocks
of the equipment must meet the requirements for electricity safety.
If you suspect any damage, immediately report it to your instructor
or lab technician.

Notify your instructor and lab technician immediately of any injury,
spill, fire or explosion. Regardless of severity, all injuries and acci-
dents must be reported. In case of an emergency, immediately con-
tact campus security personnel or call the police.

Leave your work station clean and organized before leaving the lab.
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1.2 Laboratory safety facilities and personal protective equipment

All personnel should be familiar with the location, applicable scenarios,
and methods of use of laboratory safety facilities and protective equipment.
The safety facilities currently involved in our university are: emergency sprin-
klers, eye washers, fire extinguishers, fire blankets, fire sand, first-aid boxes,
etc, personal protective equipment: laboratory clothes, goggles, latex
gloves, nitrile gloves, thermal gloves , Anti-cut gloves, medical masks, acti-
vated carbon masks, gas masks, etc.

1.2.1 First-aid Box

All science laboratories in WKU are equipped with first-aid boxes. And all
medicines in the first-aid box are regularly replenished. Typically, the first-aid
box contains sterilized cotton swabs, 75% alcohol, iodophor, sterilized gauze
and adhesive plaster, band-aid, surgical scissors, etc. Any safety accidents in
the laboratory should be reported immediately and measures should be tak-
en actively for emergency response.

1.2.2 Personal protective equipment

Common protective equipment includes: 1) head protection; 2) eye and
face protectors; 3) hearing protection; 4) respiratory protection; 5) hand pro-
tection; 6) body protection; 7) foot protection; 8) fall protective facilities, etc.
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Eye protection, respiratory protection and hand protection are mainly used
in WKU laboratory. For more information about personal protective equip-
ment, please refer to "GB/T 29510-2013 Basic Requirements for Personal

Protective Equipment”.

ff )
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¢ Eye protection

Eye protectors mainly prevent potential damage to eyes caused by solid
debris splashing, chemical liquid splashing, and radiating strong light. The
relevant protective equipment in WKU laboratory are safety glasses and
goggles. The functions of the two are similar, the main difference is the seal-
ing protection level of the eyes. The specific use should be selected accord-
ing to the usage scenario (such as whether there is potential damage caused

by chemical vapor, etc.).

¢ Respiratory protective equipment

Respiratory protective equipment is equipment to prevent hypoxic air
and air pollutants from entering the respiratory tract. Its main function is to
prevent operators from inhaling excessive amounts of harmful substances,
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such as smoke, dust, harmful gases, and fibers. The factors to be considered
in the selection of respiratory protective equipment are: type of pollutant,
concentration of pollutant, exposure limit, comfort, user's health require-
ments, life cycle, etc. The relevant protective equipment in WKU laboratory
are medical masks, activated carbon masks, gas masks, etc. After identifying
the source of potential hazards, use appropriate equipment for protection. In
addition, it should be noted that before using the gas mask, you need to
check whether the filter box is within the valid working period, otherwise

please replace the filter box before use.
The correct way to wear ordinary masks is as follows:

a. Facing the side of the mask without the nose clip, pull one ear strap

with each hand so that the nose clip is above the mask;
b. Use the mask against the chin;

c. After pulling the ear strap to the ear, adjust the ear strap to feel as

comfortable as possible;

d. Place the fingers of both hands in the middle of the metal nose clip
and move the fingertips along the nose clip to both sides while
pressing inwards until the nose clip is fully pressed into the shape of
the bridge of the nose. Pinching the mask nose clip with only one
hand may affect the tightness of the mask.

The correct way to wear the gas mask in the laboratory is as follows:
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Unfasten the bottom buckle and cover the mouth and nose;

Pull up the upper headband so that the headband is comfortably
placed on the top of the head;

Fasten the buckle at the bottom of the headband with both hands
behind the neck;

Adjust the elasticity of the headband so that the mask fits the face
well. Adjust the headband behind the neck first. If the headband is
too tight, use your fingers to push the plastic sheet outward to loos-
en the headband.

Method for checking the tightness of the gas mask:

a.

Positive pressure tightness check: cover the breathing valve with your
palm and exhale slowly, the mask should expand slightly outward. If
gas leaks between the face and the mask, readjust the position of the
mask and adjust the tightness of the headband to achieve a good fit.

Negative pressure tightness check: Use your palm against the center
of the filter box and gently inhale. The mask should slightly move
closer to the face. If you feel gas leaking between the face and the
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mask, readjust the position of the mask and adjust the tightness of

the headband to achieve a good fit.

(a) Positive pressure (b) Negative pressure
tightness test tightness test

¢ Hand protection

Protective gloves can be divided into different types according to the
purpose of protection, such as general work gloves, anti-static, insulation,
anti-chemical, anti-acid, anti-cut, anti-scald and other gloves. The factors
that should be considered when choosing protective gloves are as follows:
potential source of exposure, type of chemical exposure, concentration of
chemical, working (exposure) time, frequency of use, flexibility, product pro-
tection, whether the user is allergic to rubber, etc.. The gloves commonly
used in WKU laboratory are: nitrile gloves, latex gloves, anti-scald gloves, an-

ti-cut gloves, etc.

1.3 Laboratory fire safety

Fire is one of the most common laboratory accidents. The weak fire safe-
ty awareness and illegal operations by laboratory personnel are usually the
main causes of laboratory fire accidents. Therefore, we should keep in mind
the fire prevention work policy of "prevention first", master basic fire preven-
tion knowledge and firefighting skills, and take the initiative to prevent fire
accidents.
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1.3.1 Common fire hazards in the laboratory

1) Violation of laboratory safety management regulations, such as la-

boratory smoking, illegal use of open flames, etc,;
2) Improper storage or use of flammable and explosive chemicals;

3) lllegal experiment operation, igniting flammable or explosive gas-

liquid substances;

4) Leaving the ongoing heating equipment unattended, or the accident
cannot be handled in time due to the lack of firefighting skill of the

experimenter;

5) The use of high-power electrical equipment exceeds the laboratory
electrical load;

6) Improperly equipped fire extinguishing equipment or its failure due

to the lack of maintenance.

1.3.2 Laboratory fire prevention

The experimenter must be familiar with occupational fire safety, that is:
understand @ the fire hazards of this position, @ the preventive measures,
® the rescue methods, and @ the escape methods; be able to @ report to
the police, @ use fire extinguishing equipment, ® handle accidents and @
escape, which can be summarized as “four understands and four be-able-
toes” . It is particularly important to note that laboratory personnel must be
aware of the hazards of the substances used and the possible dangers dur-

ing the experiment, and strictly follow the experimental specifications.

The staff of the laboratory center will also organize regular inspections to
identify hidden fire safety hazards.

1.3.3 Common fire fighting methods
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Fires usually need to be handled according to the type of fire. The follow-

ing table summarizes the fire types and extinguishing methods of fires.

Table1-1 Common fire types and fire fighting methods

Combustion e .
.. Extinguishing Method
Characteristics
Fire caused by the burning
of carbonaceous solid com- it p tinquisher. f p tinauish
s ater type fire extinguisher, foam fire extinguisher,
Solid fire bustibles, such as wood, o ) ) e ) E )
t L h dry powder fire extinguisher, halogenated alkane fire
cotton wool, hemp, paper .
WHEEESY p . extinguisher.
and other organic sub-
stances.
Fire caused by combustion
Liquid, of gasoline, kerosene, die-
sel, methanol, asphalt and b der fi tinquisher. f p tinauish
ry powder fire extinguisher, foam fire extinguisher,
Meltable paraffin. The fire easily y P .g o g. )
f th the burning I halogenated alkane fire extinguisher, carbon dioxide
id fi ows wi e burning lig-
Solid fire . i .g .q fire extinguisher.
uid, and the burning is vio-
(Type B) lent. It is easy to explode,
and difficult to extinguish.
Fire caused by combustible
gases, such as coal gas, nat- | The gas transmission valve or pipeline should be
Gas fire ural gas, methane, etc., of- | closed first, the power supply should be cut off, and
ten cause deflagration or | then cooled to extinguish the fire. Dry powder fire
(Type ) explosion, which is ex- | extinguishers and halogenated fire extinguishers can
tremely destructive and | be used.
difficult to extinguish.
Refers to the fire of active
metals, such as potassium, . . .
. i Dry sand, cast iron powder or sodium chloride dry
Metal fire sodium, magnesium etc,, ) .
e powder metal fire extinguishers can be used (no wa-
mostly caused by spontane- L.
(Type D) R ter, foam, water-based substances, carbon dioxide
ous ignition when exposed ) . .
. . and dry powder fire extinguishers).
to moisture and high tem-
perature.
Refers to the fire with elec- o .
) . . Carbon dioxide, dry powder, and halogenated fire
Electric fi tric, such as fire in switch- . ) . o
ectricmre i extinguishers (water is prohibited) can be used. When
board, substation, weak ) o o
(Type E) L. . extinguishing the fire, first cut off the power or keep a
electricity equipment room, . .
‘ safe distance from the electrified area.
etc.
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1.3.4 Common fire extinguishers and the methods of use

\Dry powder extinguisher  CO, extinguisher Fire blanket Firesand )

& Dry powder fire extinguisher

Dry powder fire extinguishers use carbon dioxide or nitrogen as the pow-
er to spray dry powder fire extinguishing agents. Among them, the sodium
bicarbonate dry powder fire extinguisher is suitable for extinguishing the ini-
tial fire of flammable and combustible liquids, gases, and electrical equip-
ment. In addition to the above, ammonium phosphate dry powder fire extin-
guishers can also extinguish the initial fire of solid materials. Before use, turn
the fire extinguisher upside down several times to loosen the dry powder in
the cylinder, then aim the nozzle at the most violent burning place, pull out

the safety pin, and press down the lever.

How to use Powder Extinguishers

el

Pull out the safety pin Aim at the fire Squeeze the lever

Note: shake upside down before using a powder extinguisher

& Carbon dioxide fire extinguisher

Carbon dioxide fire extinguishers use carbon dioxide to extinguish fires.
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They are suitable for extinguishing the initial fire of precision instruments,

electrical equipment below 600 volts, library materials, flammable liquids and

gases. However, it cannot be used to extinguish metal fires or fires caused by

chemicals containing oxidized groups. When in use, pull out the safety pin

and pull the trumpet-shaped nozzle up to 70 ~ 90 degrees. Hold the bottom

of the fire extinguisher cylinder with one hand, and hold the pressure lever

of the valve with the other hand. Aim at the target and press down the lever.

fa »

Aim the horn atthe base of

Pull out the safety pin ™1™

Squeeze the lever to start

How to use CO, Extinguishers

=

Be careful of frost burn
when

hald;

=- =the"' i 9

g the horn

<& Fire blanket

Fire extinguishing blanket is a fabric made of glass fiber and other mate-

rials after special treatment, which can isolate the heat source and the flame.

How to use a fire blanket

Extinguishing action: Smothering

Suitable for classes of fire: Class-A & Class B

For a substance in flames

Pull tape down
until blanket is

!‘:
released SR

Open blanket fully ensuring
the blanket protects your
hands, place gently over
flames to seal fire from air.

a €

Turn off power supply.
Leave blanket over fire until

it cools down.
i '

L.,

For a person in flames

PuII tape down
until blanket is

L
released v

Open blanket fully ensuring
the blanket protects your
hands, wrap around the
person to seal fire from air.

Qaﬂ(a

Seek medical Q
assistance

N



Chapter 1 Basic Knowledge of Laboratory Safety

Covering the burning items with a fire blanket can extinguish the combus-
tion by isolating it from oxygen. When in use, pull down the two straps to
take the fire blanket out of the package. Unfold the fire blanket completely,
cover the fire source and cut off the power or gas source until the fire source
cools. When besieged by the fire, you can also wrap the fire blanket and

quickly escape from the fire area.

& Fire sand

Dry sand is mainly used to extinguish fires by isolating the combustion
source from the air, which is particularly safe and effective for extinguishing
small-scale metal fires and flowing liquid fires. When extinguishing the fire,
spread the dry sand directly onto the fire, and dispose of it after the fire
source has cooled down.

1.3.5 Handle laboratory fire accidents and self-rescue

When a fire occurs in the laboratory, it should be reported as soon as
possible. Refer to the following principles to deal with laboratory fire acci-
dents.

(1) Keep Calm

Never panic if a fire accident occurs. Calm down and organize the per-
sonnel present to use fire extinguishers to put out the fire immediately at its
beginning stage according to the fire safety knowledge you learned from the
safety training and the fire drills. If the fire develops quickly, you must escape

from the scene as soon as possible.

(2) Race against time
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When using a fire extinguisher to put out a fire, it is more effective to use
all the fire extinguisher at the same time instead of using them one by one.
Race against time to extinguish the fire as soon as possible is the best way to
prevent the fire from spreading. Don’ t panic or run wildly, which would

probably miss the best fire extinguishing time window and lead to a disaster.

(3) Evacuation

In the event of a fire, a fire extinguishing team shall be formed by a per-
son with strong ability on site to put out the fire. The rest people shall be or-
ganized to evacuate from the scene. The evacuation process should be or-

derly to prevent accidents such as trampling.

(4) Emergency call in time

When extinguishing the initial fire, report it at the same time. In this way,
you can get the support of campus security or firefighters earlier, extinguish

the fire quickly and reduce the loss.

(5) Life is paramount

In the process of extinguishing fires, the principle of "saving people has
priority over firefighting" must be followed. If there is a siege of fire, the
trapped people must first be rescued. If the fire is difficult to control, the non

-professional firefighters must evacuate to ensure their own safety.

(6) Power off and gas off

If there is a fire in the electrical circuit or equipment, cut off the power
before putting out the fire. If a leak of flammable gas is found, do not touch
any electrical switch, or use an open flame, and do not call the police indoors
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to avoid ignition sources. Close the gas source quickly, open the windows
and doors, reduce the concentration of combustible gases, and prevent def-

lagration.

(7) Open doors and windows with caution

Don't rush to open the doors and windows when fighting the fire, so as
to prevent the air convection accelerate the fire spread. If the fire area is in-
door, opening doors and windows will accelerate the spread of fire; if the fire
area is outdoor, smoke will pour in through the doors and windows, easily

poisoning and suffocating people.

When escaping from the fire, you should pay attention to the following

tips.

1) Get familiar with the escape path of the laboratory, firefighting facili-
ties and self-help methods, and actively participate in emergency es-

cape drills;

2) When a fire occurs, keep calm, identify the direction, and evacuate
quickly, and don't be crowded or rushed. You should run down as far
as possible. If the passage is blocked by the fire or smokes, you
should leave away from the direction of the fire or smokes and es-

cape upward through the balcony, transom, rooftop, etc,;

3) In order to prevent the inhalation of smoke, wet towels and masks
can be used to cover the nose while creeping to evacuate. You can

also wear air-filled plastic bags to escape from thick smoke;

4) It is strictly forbidden to escape through the elevator. If the passage-
way has been burned out or blocked by the fire, you can escape
through the rooftop, balcony, downspout, etc., or tie a rope to a fixed

object, and then pull the rope slowly down;
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5) If you cannot evacuate, you should retreat indoors and close the
doors and windows that towards fire area. Water the doors and win-
dows, plug the door gap with a damp cloth strip, and send out help
signals by waving clothes, throwing objects, shouting, flashlights, etc.,

waiting for rescue;

6) If your body is on fire, you must not run or flap. You should quickly
extinguish the fire by tearing off the clothes, splashing water on
body, rolling on the ground, or covering the heavy clothes, etc. ;

7) Don't be greedy for the property. Never return to the fire easily.

1.4 Laboratory electricity safety

There are many high-power electrical equipment in the laboratory. If the
electricity problem occurs, it will easily cause power failure, fire, electric
shock and other problems, which will be a threat to personal safety, equip-
ment safety, property safety, etc.. Attention should be paid to the safe use of

electricity in the laboratory:

1) The power supply, socket power, etc. must match the power require-

ment of the equipment;

2) Do not connect the wiring board in series, directly put the wiring
board on the ground, or connect the wires indiscriminately in the la-

boratory. The power socket or switch must be fixed;

3) Do not allow wires and electrical appliances to be wetted by water or

immersed in conductive liquids;

4) Before starting the experiment, it is necessary to check the electrical
equipment before turning on the power. After the experiment, turn

off the electrical equipment first, then turn off the power;

5) During the experiment, if a power failure suddenly occurs, the device

should be turned off before checking the cause.
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Chapter 2 Hazardous Chemicals

Chemicals are the most direct source of potential hazards for everyone
working and studying in the laboratory. Therefore, everyone entering the la-
boratory must learn about the safe use of chemicals. This chapter will explain
the classification, storage, use, and disposal of hazardous chemicals, and
provide practical emergency knowledge for laboratory chemical accidents.

2.1 Classification of hazardous chemicals

Hazardous chemicals refer to the chemicals that are highly toxic, corro-
sive, explosive, combustible, combustion-supporting, and other chemicals
that are harmful to humans, facilities, and the environment. ("Regulations on
the Safety Management of Dangerous Chemicals" Order No. 591 of the State
Council of the People's Republic of China, 2011)

The current classification standards for hazardous chemicals in China are
"General Rules for Classification of Chemicals and Hazard Announce-
ment" (GB 13690-2009) and "Dangerous Goods Classification and Name
Code" (GB 6944-2012). "Dangerous Goods Classification and Name Code"
divides chemicals into 21 types in 9 categories according to their hazards or
the most important hazards. The 9 categories are: 1) Explosives; 2) Com-
pressed and liquefied gases; 3) Flammable liquids; 4) Flammable solids, sub-
stances that are easy to ignite spontaneously, and substances that emit flam-
mable gases in contact with water; 5) Substances with oxidizing properties
and organic peroxides; 6) Toxic substances and infectious substances; 7) Ra-
dioactive substances; 8) Corrosive substances; 9) Miscellaneous dangerous
substances.

In addition, precursor chemicals in WKU laboratories are also included in
the control list of hazardous chemicals. According to the "Regulations on the
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Management of Precursor Chemicals", precursor chemicals are divided into
three categories. The first category is the main raw materials that can be
used for drug production, and the second and third categories are chemical
formulations that can be used for drug production.

Based on the above criteria, the common hazardous chemicals in WKU
laboratory are as follows. (Please note that this table is not a complete exam-
ple. Please check the MSDS of the chemical to be used, or consult the course
instructor before use.)

Table2-1 Common Hazardous Chemicals in WKU Lab

Hazard category Chemicals

. Hydrogen peroxide, acetone, barium nitrate, cyclohexane, ether,
Combustion- ) )
. formaldehyde, methanol, petroleum ether, potassium nitrate, po-
supporting or flam- ) . ) ]
. tassium permanganate, calcium nitrate, cyclohexanone, dichloro-
mable Chemicals )
methane, magnesium, toluene

Precursor Chemi- | Acetic anhydride, toluene, chloroform, hydrochloric acid, ether,
cals acetone

Corrosive  Chemi- S o
| Hydrochloric acid, nitric acid, sulfuric acid
cals

) . Aniline, chloroform, potassium dichromate, mercury iodide, phe-
Toxic Chemicals |
no

2.2 Purchase of hazardous chemicals

Any research group or individual applying for the purchase or use of haz-
ardous chemicals must comply with the "Wenzhou-Kean University Hazard-
ous Chemicals Management Regulations” . It is forbidden to purchase or
transfer chemicals privately.
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The application flowchart is as follows:

( START )

v

([ Get approval of the Pl and
| complete the application
form

v

Submit OA procurement
process

Audit by
Campus
Security Team

Rejected

Audit by
Procurement

Purchase chemicals by the
Lab Center periodically

\ J

v

( Registered and stored by the )
Lab Center when chemicals

arrive.
(N J

(~  The application formis
> archived by the Lab Center.
The applicant should record

\__for every use of chemicals. /
s N\

Return or dispose the
registered but unused
chemicals every time

v

C END )

2.3 Storage of hazardous chemicals

The storage of chemicals should follow the general principles listed:
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1) All chemicals and prepared reagents should be placed in appropriate
containers and labeled with clear information. Reagents without la-
bels or with unrecognizable labels should be treated as hazardous
wastes and should not be discarded casually before re-identification;

2) All chemicals should be stored properly: a) The storage place must be
ventilated, insulated and safe; b) All the chemical containers should
be kept sorted, neat and clean; ¢) Do not store large amounts of rea-
gents in the laboratory; d) Never leave a chemical container uncov-

ered (it will pollute the air);

3) The laboratory must establish a chemical ledger and update it in

time, and record the storage, usage, and return;

4) Clean up the unnamed and expired chemicals in time.

The following tips should be noted when sorting and storing the chemi-
cals:

1) Flammable liquids: should be kept in a cool, dry, and well-ventilated
place away from light and fire. The bottles should not be full. It is

best to keep the flammable liquids in an explosion-proof refrigerator;

2) Corrosive liquids: Use a corrosion-resistant reagent cabinet to store
corrosive liquids, and place all the corrosive liquids in the lower posi-

tion of the cabinet;

3) Highly toxic chemicals: should be placed in a reagent cabinet with

double locks;

4) Flammable and explosive solids: should be stored at low tempera-
tures away from flammables and oxidants. It is best to keep the flam-

mable and explosive solids in an explosive-proof refrigerator;

5) Chemicals requiring low-temperature storage: it is recommended to
store below 10 °C, such as styrene, acrylonitrile, vinyl acetylene, me-
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thyl methacrylate, ammonium hydroxide;

6) Specially stored chemicals: alkaline metals such as potassium and so-

Table 2-2 Common Chemicals That Cannot Be Stored Together

Chemicals That Cannot Be Stored Together

Chemicals

DO NOT be co-stored with

Strong acid (especially concentrated sulfuric acid)

Strong oxidant salts (potassium permanganate,
potassium chlorate, etc.) and water

Potassium cyanide, sodium sulfide, sodium ni-
trite, sodium chloride, sodium sulfite

Acid

Reducing agent, organic matter

Oxidants, sulfuric acid, nitric acid

Alkali metals (sodium, potassium, etc.)

Water or aqueous solution

Easily hydrolyzed drugs (acetic anhydride, acetyl
chloride, thionyl chloride)

Aqueous solution, acid, alkali, etc.

Halogen (fluorine, chlorine, bromine, iodine)

Ammonia, acid and organic matter

Ammonia

Halogen, mercury, hypochlorous acid, acid

Table 2-3 Common Combustible or Explosive Chemical Reactions

Common Combustible or Explosive Chemical Reactions

Chemicals

React with

Results

Concentrated nitric acid, sulfu- ) .
o Turpentine, ethanol Combustion
ric acid
Hydrogen peroxide Acetic acid, methanol, acetone Combustion
) Ethanol, organic matter; sulfur, .
Potassium perchlorate . Explosion
organic matter
Potassium, sodium Water Explosion
Silver, copper, mercury com- .
Acetylene Explosion
pounds
. Esters, sodium acetate, stannous .
Nitrate . Explosion
chloride
Peroxide Magnesium, zinc, aluminum Explosion
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dium (stored in kerosene), yellow phosphorus (stored in water), picric
acid (keep the solids wet with a layer of water), magnesium and alu-
minum (stored in a moisture-proof place), moisture-prone and Easy
to hydrolysate (stored in a dry place, the seal should be tight), hydro-
gen peroxide (stored in a plastic bottle, wrapped in black paper). For

other cases, refer to the SDS of specific chemicals.

2.4 Use of hazardous chemicals
Pay attention to the following tips when using hazardous chemicals:

1) Before the experiment, you should carefully read the SDS of the
chemicals used, understand the properties of the chemicals, and take

necessary protective measures;

2) Before using the chemicals, you must learn about the operating spec-
ifications of the chemicals. Do not touch, taste, or smell the chemicals
directly;

3) On the premise of not affecting the experimental results, try to re-
place the high-hazard substances with low-hazard substances, and
conduct small-scale or semi-micro experiments to reduce the amount

of hazardous chemicals;

4) Operate in strict accordance with the operating procedures. Observe
experiment and record data carefully, do not leave the ongoing ex-
periment unattended;

5) It is strictly forbidden to heat the organic solvent in an open contain-
er or closed system with an open flame, and it is not allowed to store

or bake flammable organic materials in the oven;

6) All operations involving toxic gas must be carried out in a fume hood
that works effectively. Before conducting experiments involving toxic
chemicals, an emergency plan must be prepared based on SDS. All
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students must be led by instructors when using toxic chemicals, and
unauthorized personnel is forbidden to use any chemicals in the la-

boratory;

7) After the experiment, the waste should be collected and recorded in
accordance with the regulations, and transferred to the qualified
company for disposal by laboratory center staff afterwards. Clean
yourself thoroughly and leave without contaminants after finishing
the experiment.

SDS (Safety Data Sheet), also known as
MSDS (Material Safety Data Sheet), is a docu-
ment used by chemical manufacturers and

\%laterial

importers to clarify the physical and chemical
properties of chemicals and the possible
harm to users’ health. The Chinese standard
document "GBT16483-2008 Safety Data Sheet
for Chemical Products -- Content and Order of Sections" and the US OSHA
standard document "Hazard Communication Standard: Safety Data Sheets
(29 CFR 1910.1200 (g))" have similar regulations on the form of SDS, which
state that the following contents need to be included in a SDS document:

1) Chemical identification;

2) Hazard(s) identification;

3) Composition/information on ingredients;
4) First-aid measures;

5) Fire-fighting measures;

6) Accidental release measures;

7) Handling and storage;

8) Exposure control and personal protection;
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9) Physical and chemical properties;
10) Stability and reactivity;

11) Toxicological information;

12) Ecological information;

13) Disposal considerations;

14) Transport information;

15) Regulatory information;

16) Other information.

Therefore, SDS is the most important reference document in the safe use of

hazardous chemicals.

2.5 Emergency response to chemical related accidents

When a chemical safety accident occurs in the laboratory, it should be
reported to the teacher in charge immediately, and active measures should
be taken for emergency treatment. If the situation is serious, it should be
sent to the hospital for treatment immediately. The Chemical Safety Data
Sheet (MSDS) contains information on the emergency treatment plan for the
safety accidents of specific substances. Before operating a chemical with a
higher risk, the operator must carefully read the MSDS and prepare an emer-
gency plan. For common chemical-related accidents, such as chemical poi-
soning, burns, leaks, and fires, please refer to Chapter 6 "Labor Safety Acci-

dent Emergency Response” of this manual.
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Chapter 3 Biological Safety

Due to several outbreaks of infectious diseases worldwide in recent years
and the occurrence of laboratory infections accidents in many countries, bio-
logical safety has become an increasing concern of various countries. Once a
laboratory biological safety accident occurs, it not only harms the health of
the laboratory users, but is also more likely to bring unpredictable harm and
impact to the entire human society. Therefore, laboratory biological safety is
of great importance. Laboratory personnel must learn the basic knowledge
and skill of biological safety, be equipped with appropriate personal protec-
tive equipment, and be familiar with laboratory standard operating proce-

dures and emergency plans before entering the laboratory.

3.1 Essentials of biological safety
3.1.1 Definition of biological safety

Biological safety is the discipline addressing the safe handling and con-
tainment of infectious microorganisms and hazardous biological materials. It
refers to the use of things such as animal or human tissues, blood, microor-
ganisms, genetically modified organisms, and dangerous pathogens. In order
to minimize the possibility of incidents occurring, standard laboratory prac-

tices and risk assessments must be used.

3.1.2 Risk group classification

The World Health Organization has developed a classification standard
for risk levels according to the relative hazards of infective microorganisms
(WHO Risk Groups 1, 2, 3, 4). Research involving organisms in risk groups 2,
3, and 4 are NOT permitted at Wenzhou-Kean University.
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Table 3-1 Classification of infective microorganisms by risk group (WHO)

Infectious microorganism risk groups

Risk Group 1 (no or low individual and community risk)

A microorganism that is unlikely to cause human or animal disease.

Risk Group 2 (moderate individual risk, low community risk)

A pathogen that can cause human or animal disease but is unlikely to be a serious hazard
to laboratory workers, the community, livestock or the environment. Laboratory expo-
sures may cause serious infection, but effective treatment and preventive measures are
available and the risk of spread of infection is limited.

Risk Group 3 (high individual risk, low community risk)

A pathogen that usually causes serious human or animal disease but does not ordinarily
spread from one infected individual to another. Effective treatment and preventive
measures are available.

Risk Group 4 (high individual and community risk)

A pathogen that usually causes serious human or animal disease and that can be readily
transmitted from one individual to another, directly or indirectly. Effective treatment and
preventive measures are not usually available.

3.1.3 Biosafety levels (BSL)

Biosafety level designations are based on a compo-
site of the design features, construction, containment fa-
cilities, equipment, practices, and operational procedures
required for working with agents from the various risk
groups. Experiments involving pathogenic microorgan- ~ BIOHAZARD
isms should be carried out in the corresponding biosafety level laboratories.
There are four biosafety levels including BSL-1, BSL-2, BSL-3, and BSL-4, of
which BSL-3 and BSL-4 can perform experimental activities with highly path-
ogenic microorganisms. Before starting these researches, nationally recog-

nized qualifications should be obtained.

The biological hazard warning symbol must be displayed on the doors of the
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rooms to notify workers about the presence of infectious agents. The warn-
ing sign should include the information as follows: biosafety level, infectious

pathogens, responsible investigator, and emergency call.

Table 3-2 Laboratory Biosafety Levels in China

Laboratory Biosafety Levels in China

Lab Level Hazard Level Safety Facilities

BSL-1 Level 1 No need, open experimental bench

Open experimental bench, a biologi-
BSL-2 Level 2 cal safety cabinet is required to pro-
tect against possible aerosols

Biological safety cabinets, autoclaves,

BSL-3 Level 3 . .
and other basic equipment
Class Il biological safety cabinet, or
BSL-4 class Il biological safety cabinet with
Level 4 . )
(Top Level) positive pressure suit, double-door

autoclave, filtered air, etc.

3.2 Regulations for biological safety
3.2.1 Operation safety in the laboratory

1) Only authorized persons can be allowed to enter the laboratory

working areas.

2) Know what you are handling at all times, understand the risks in-
volved and what to do in case of emergency.
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3) Always wear appropriate personal protective equipment such as

gloves, lab coat, goggles, masks, and face shields.
4) Gloves should not be used to touch doorknobs, cellphones, or faces.

5) Always use appropriate pipetting devices. Never pipet with your
mouth. Hypodermic needles and syringes should not be used as sub-

stitutes for pipetting devices.

6) Personnel must wash their hands after handling infectious materials

and animals, and before they leave the laboratory working areas.

7) All technical procedures should be performed in a way that minimizes
the formation of aerosols and droplets.

8) The laboratory should be kept neat, clean, and free of materials that
are not pertinent to the work.

9) Work surfaces must be cleaned and decontaminated after any spill of

potentially dangerous material and at the end of the working day.

10) Bleach solutions or 70% alcohol solutions can be used to deal with
the biohazard spill. Bleach solutions should not be used on fabric,

carpeting, or metal surfaces.

11) All contaminated materials, specimens, and cultures must be decon-

taminated before disposal or cleaning for reuse.

12) All spills, accidents and overt or potential exposures to infectious ma-
terials must be reported to the laboratory supervisor or technicians.

13) Do not work alone in a laboratory; be sure someone is nearby in case

of emergency.

14) Work areas, items, or equipment which may be exposed to patho-

genic microorganisms should be disinfected regularly.

15) Appropriate biological safety cabinets, autoclaves, or other means of
decontamination should be available in the lab. Experiments involv-
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ing biohazardous factors should be performed in the biological safety

cabinets.

3.2.2 Personal protective equipment (PPE)

Individuals should wear appropriate personal protective equipment in
the lab. All PPE should be removed when leaving the work area or if overtly
contaminated and placed in an appropriately designated area for washing,

decontamination, or disposal.

Table 3-3 Common laboratory protective equipment and functions

Equipment ‘ hazardous ‘ Security features
Contaminating Must be worn at all times when working in
Lab coats, gowns
clothes the lab
. Contaminating
Plastic aprons clothes Waterproof
Shoes Sp lash ©s of Closed-toed
collision
Splashes or Protect eyes, anti-collision lenses with side
Safety goggles collision shields
Face shields Sp lash ©s of Protect face
collision
Gas masks Inhaling aerosols Face shield with air purifying respirator
Contacting with Must be worn when handling or touching
Gloves . . . . .
microorganisms biological materials

3.2.3 Animal use

1) Experimental animals should be purchased from the companies

which have the license for laboratory animal production.
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2) Animals should be raised and animal experiments should be per-
formed in the labs which have the license for the use of laboratory
animal. It is prohibited to handle animals in those labs without the
license.

3) 3R principles (reduction, refinement, replacement) should be com-
plied with when performing animal experiments in order to reduce
the impact of research on animals. Replacing experiments on animals

with alternative techniques.

4) Individuals that work on animal experiments or researches should be

trained and get the qualification of using laboratory animal.

5) Animals’ corpses or tissues should be disposed properly. It is pro-
hibited to throw them into trash bins.

3.2.4 Biological waste management

Biological waste management is a critical part of biosafety. In addition to
the same classification, storage, and unified treatment processes as other la-
boratory wastes, infectious biological wastes need to be autoclaved and oth-
er innocuous treatments. For specific treatment methods and points of at-
tention, please refer to Chapter 4 "Laboratory Waste Safety Management
Regulations" in this manual, and the "Wenzhou-Kean University Laboratory
Waste Disposal Regulations”.
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Chapter 4 Laboratory Waste Management

Laboratory waste refers to the waste generated in the daily research and
experiment process that has lost its use-value and is intended to be discard-
ed, including waste gas, waste liquid, and waste solids. The wastes may have
the characteristics of diversified, corrosive, ignitable, toxic, and infectious.
Therefore, in order to protect laboratory users and the campus environment,
it is crucial to strengthen the management of laboratory wastes and estab-
lish a waste disposal process.

4.1 Classification of Laboratory waste
4.1.1 Ordinary waste

Table4-1 Classification of Ordinary Waste

No. | Category | Contents
1 Paper Newspapers, tissues, books, packaging papers, paper boxes, etc.
) Plastic l;lélstic bags, plastic packages, disposable plastic items, beverage bottles,
3 Glassware | Glass bottles, broken glasses, mirrors, bulbs, etc.
4 Metal cans
5 Cloth Discarding clothes, towels, tablecloth, etc.
6 Hazardous | Batteries, lamps, mercury thermometer, expired drugs etc., need special
waste handling
7 Others In addition to the above types of wastes

4.1.2 Solid waste

1) Infectious waste: refers to the items produced in biological experi-
ments, contaminated by infectious organisms or media, such as
masks, gloves, waste specimens, pipette tips, plastic tubes, laboratory
clothes, etc.
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2) Sharps waste: refers to the sharps generated in the labs, such as nee-

dles, blades, syringes, Petri dishes, test tubes, glass slides, etc.

3) Pathological waste: refers to the discarded tissues, organs, medical
laboratory animal carcasses, tissue sections after pathological sec-
tioning, etc., generated during the experiment.

4.1.3 Liquid waste

Table 4-2 Definition and classification of liquid waste

No. | Category | Contents
1 General liquid Water for cooling, water for cleaning
waste
2 Chemical liquid waste (inorganic and organic)
3 Laboratory Biological liquid waste
4 liquid waste Physical liquid waste (overheating and super cooling)
5 Radioactive liquid waste

4.1.4 Gaseous waste

Laboratory gaseous wastes includes volatiles of reagents and samples, by
-products of the experimental process, and leaked experimental gas.

1) Inorganic gaseous waste includes carbon dioxide, oxynitride, hydro-
gen chloride, hydrogen fluoride, hydrogen sulfide, and sulfur dioxide.

2) Organic gaseous waste includes aroma, aldehyde, ketone, ester, and
alcohol.

4.2 General guidelines of laboratory waste collection and storage

In the process of laboratory waste disposal, collection and storage are
inevitably involved. The following points should be noted during waste col-
lection and storage:
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Use a classified storage container and place it in a specified location

with a warning sign;

2) Compatible wastes can be collected in the same container, and in-
compatible wastes are prohibited from mixing to prevent reactions;

3) A label should be firmly attached to the waste collection container.

The label content should include:
a. Waste composition, amount and its hazard,
b. Storage start date and due date,
c. Location,
d. Responsible personnel and contact phone number;

4) Avoid storing waste for too long, generally not more than one year. It
should be treated in time or sent to a professional department for

disposal;

5) For infectious wastes or hazardous biological wastes, appropriate
containers and locations should be selected according to their char-
acteristics. Dedicated personnel should be responsible for collecting,
disinfection, and burnt treatment. And all infectious wastes must be

daily disposed,;

6) Harmless biological waste should not be discarded at will. The waste
should be put into a specified plastic bag, sealed, labeled, and stored
in a specified location for regular treatment;

7) Highly toxic chemical waste and radioactive waste must be separately
managed, collected, stored and transported per relevant manage-
ment requirements.

8) Recycled waste containers must be cleaned before reuse, and dis-
carded waste containers must also be disposed of as laboratory
waste.
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4.3 Waste management process

Waste NO

Garbage sorting
black garbage bag

T —

e
] waste H

mmmmy| Trash bin
YES

—[ Special handling ]

culture

' Infectious . Sharped | Vellow bags
| : te |=mmmp Autoclaving | .
: : l was materials Yellow puncture-proof
I Solid — — vp P
; waste v h - YES | container
' : Pathological Yellow bags/stored at low
: waste temperature
i Genera Waste such as
i Gauid l . solution and blood must be
i w:ste — — mmmp| immersed in the bleach
| : h Laboratory lquid waste solution at least 2h/boiling
I liquid waste — | Chemical |_ Disposal according to
: H liquid waste the relative regulation
| : Lab fume exhaust
' i Gaseous [ d ]
 —caseous | l—. waste | Fume hood
| waste — The residual gas pressure reaches
\ . b T the standard

_____________ Call‘;t;:'a;::on gsas, ===} | Combustible gas content<0.3%

99 Oxygen content around 18~23%

4.4 Disposal of chemical waste
4.4.1 Storage of chemical waste

The storage of chemical waste should choose a
suitable container and storage location. The stor-
age location has corresponding warning signs (as
shown in the figure); the label of the waste con-
tainer indicates: type and time. Chemical waste

should be collected and stored separately.

S
CAUTION

1k, = G o 4 1
CHEMICAL J=l
STORAGE

AREA

Due to the different types of chemical reagents used, each laboratory will
set up different chemical waste containers to temporarily store the chemical
waste according to the actual situation. After collection, the laboratory cen-
ter is responsible for regularly entrusting a qualified organization for pro-

cessing. For the detailed

implementation rules, please refer to the
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"Experimental Waste Disposal Regulations of Wenzhou-Kean University".

4.4.2 Classification and disposal of chemical waste liquid

Table 4-3 Classification and Disposal Methods of Waste Chemical Liquids

Inorgan-
ic waste
liquids

Organic
waste
liquids

Waste classification

Acidic waste

Acids stronger than pH2.0
are equivalent to a more
than 5% nitric acid

After neutralization or dilution,
waste liquid with a pH above 5.0
can be poured into a inorganic
liquid waste container

Alkaline
waste

Bases stronger than pH12.0
are equivalent to a more than
1% sodium hydroxide

After neutralization or dilution,
waste liquid with a pH below 12.0
can be poured into a inorganic
liquid waste container

Wastewater
containing
heavy metals

Heavy metals such as: Iron,
cobalt, copper, manganese,
lead, gallium, chromium,
titanium, germanium, tin,
aluminum, magnesium, nick-
el, zinc

waste liquid should be poured into
a separate container

Mercuric

Mercury. Organic mercury
compounds

waste liquid should be poured into
a separate container

Cyanide

Waste containing cyanide
ion or cyanide compounds

waste liquid should be poured into
a separate container, and must
maintain a strong alkalinity

Fluoride

Waste containing fluoric acid
or fluorine compound

A little of waste liquid could be
poured into a inorganic liquid
container if there has no separate
container

Fat and o1l

Turpentine, heavy oil, insu-
lating oil (excluding

PCBS) , lubricating oil,
cooling oil, vegetable oil,
etc.

[t should be poured into a separate
container for fat and oil

Organic
solvent
halogen

with

Aliphatic compounds with
halogen, or aromatic com-
pounds with halogen

It should be poured into halogen-
ated solvent organic liquid waste
container

Organic
solvent

without
halogen

various alcohols, ethers, al-
kanes, aromatic compounds
with benzene rings

It could be poured into an organic
liquid waste container
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4.5 Reduce laboratory waste

Despite the classified treatment, the environmental impact of the waste
produced in the laboratory cannot be ignored. The best treatment of labora-
tory waste is to reduce waste generation from the source. It can be consid-

ered from the following aspects:

1) Modification of experimental methods: use precision analytical in-
struments to replace traditional analytical methods; try to use micro-

analysis techniques to reduce the use of chemical reagents;

2) Avoid over-purchasing: The amount of reagents should be evaluated
reasonably to avoid over-purchasing, which may cause reagents to

expire;

3) Reduce the amount of toxic and hazardous reagents: optimize exper-
imental methods, reduce the amount of toxic and hazardous rea-
gents used, or use low-toxic reagents instead of high-toxic ones;

4) Appropriate amount of prepared solution: The solution should be
prepared according to the experimental amount. Excessive storage

solution is a major source of laboratory waste;

5) Reagent recycling: some reagents can be recycled and reused after
experiment, or low-purity reagents after use can be recycled for low-

precision experiments to reduce unnecessary reagent waste.
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Chapter 5 Safe Use of Laboratory Equipment

Many instruments and equipment are commonly used in the laboratory,
such as glass instruments, high-pressure equipment, heat device and low-
temperature device. If it is used improperly, it may cause the accident. Before
using a piece of equipment for the first time, the operator should study the
instruction manual and seek training by an experienced personnel. If a piece
of equipment breaks down or needs maintenance, make sure it is decontam-
inated before asking someone to work on it. Do not keep using a piece of
equipment that seems faulty nor try to repair it yourself; simply report it to
the Lab safety staff.

5.1 General equipment
5.1.1 refrigerator

Laboratory refrigerators are generally used for the preservation of chemi-

cal reagents and biological samples.

1) The refrigerator should be placed in a well-ventilated place to ensure
heat dissipation. Inflammable and explosive products, gas cylinders
and sundries are prohibited to be stacked near the refrigerator.

2) The refrigerator is not allowed to be used for an extended period of
10 years.

3) No food shall be stored in the laboratory refrigerator.
4) The stored items should be clearly marked (name, time, etc.).

5) Hazardous chemicals with low flash point must be stored in the re-
frigerator with explosion-proof function, and marked warning labels
should be pasted on the refrigerator.

6) The refrigerator storing samples of infectious microorganisms should
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be equipped with appropriate locks and pasted with warning labels.

7) Containers for storing volatile organic reagents must be sealed to

avoid accumulation of volatile reagents in the refrigerator.

8) Chemical should be transferred promptly if the electricity goes off
and should use backup power.

5.1.2 Heat device

Different sources of heat within laboratories can do a lot of harm. Here
are some simple guidelines that can be followed to prevent heat related inju-

ries:

1) Heating devices should be set up on a sturdy fixture and away from
any ignitable materials (such as flammable solvents, paper products,
and other combustibles). Do not leave open flames (e.g., Bunsen

burners) unattended.

2) Heating devices should not be installed near drench showers or other
water spraying apparatus.

3) Ensure that heating does not cause a drastic reaction and that there

is a way to cool the reaction.
4) Post signs to warn people of the heat hazard.

5) It is forbidden to use oven to heat flammable and volatile materials
such as solvents, oils, and plastic baskets. If toxic, flammable, or oth-
erwise hazardous chemicals are generated by the oven, it should be

placed in a ventilated location.

6) When using the water bath, the heat conduction medium should be
added but not be full. Notice the water bath and not to touch the
heating surface.
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5.1.3 Centrifuges:

The centrifuge is commonly used in biology and chemistry experiment.
When using the centrifuge, the following operations must be paid attention
to:

1) Centrifuges spin at a high rate of speed and, if not balanced, will
damage equipment and harm individuals. The centrifuge tube must
be placed symmetrically in the casing to prevent fuselage vibration. If
there is only one sample tube, the other one should be replaced with
water of equal quality.

2) Be sure to wipe up any spills immediately to avoid solidification or

corrosion of the machine.

3) Any corrosive, hazardous, or biohazardous materials should only be

centrifuged after proper second sealing.

4) The power should be cut off immediately and obstacles should be re-
moved timely if there is noise or vibration in the centrifuge.

5) The centrifuge lid should be covered before starting the centrifuge.

5.1.4 Fume hood

1) It should be established that the hood is functioning properly before
it is used. Let the blowers operate with no activity inside.

2) Operate at least 15cm from the fume hood. Reduce sharp movement

in front of the fume hood.

3) Hoods are not intended to be a primary storage unit for chemicals.
Materials stored in them should be kept to a minimum. Stored chemi-
cals should not block vents or alter airflow patterns. Whenever practi-
cal, chemicals should be moved from hoods into cabinets for storage.

4) Do not put your head or upper body into the fume hood during the
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experiment.

5) When the operator is not operating, make sure the glass window is

closed.

6) An emergency plan should always be prepared for the event of venti-
lation failure (power failure, for example) or other unexpected occur-

rences such as fire or explosion in the hood.

7) Do not close the exhaust immediately when the experiment is com-
pleted. Continue to exhaust for 1-2 minutes to ensure that all harmful
gases and residual exhaust gases are discharged from the fume hood.

8) The workbench must be cleaned thoroughly after finishing working.

5.1.5 Biological Safety Cabinet

1) Biological Safety Cabinets are isolation mechanisms for limiting the

spread and exposure of biological materials.

2) They are to be cleaned and disinfected on a regular basis, and their
germicidal UV lights replaced at least once per year with regular use.

3) Operate the cabinet blowers for at least five minutes before begin-

ning work to allow the cabinet to purge or remove particulates.

4) Avoid rapid movements inside the cabinet. Perform procedures slow-

ly to avoid disrupting the containment properties of the cabinet.

5) Raise arms slightly and perform operations in the middle third area of
the work surface, being sure not to block the rear exhaust grille.

6) When the work is completed, remove all items inside the cabinet. Do
not use the interior of the BSC as a storage area. Clean all the interior
surfaces of the cabinet with a suitable disinfectant. Let the blowers
operate for at least five minutes with no activity inside the cabinet to

purge the BSC of contaminants.
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5.2 Special equipment

The special equipment used in our laboratory is pressure vessels, includ-

ing autoclave and gas cylinder.

5.2.1 Autoclave

1) Proper training and operating procedures should be taken before us-

ing the autoclave.

2) Read the owner’ s manual when using the autoclave for the first
time. Operating instructions should be posted near the autoclave.
Follow the instructions for operating the autoclave.

3) Autoclave should be inspected regularly to ensure its safety and ef-
fectiveness. If the autoclave stop running for a long time, it should

pass the quality inspection before reuse.

4) Fill bottles halfway to allow for liquid expansion and loosen screw
caps on bottles and tubes of liquid before autoclaving to prevent
them from shattering.

5) Do not overload the autoclave compartment to ensure enough space

between items for the steam to circulate.

6) At the end of the run, open the autoclave slowly: first, open the door
only a crack to let any steam escape slowly for several minutes, and
then open all the way. Opening the door suddenly can scald a bare

hand, arm, or face.

7) Wait at least five minutes after opening the door before removing

items.

8) Wear appropriate PPE, including eye protection and heat-resistant
gloves.
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5.2.2 Gas cylinder

1) The contents of any compressed gas cylinder must be clearly identi-
fied by being stenciled or stamped on the cylinder, or attached with a
label.

2) When transporting cylinders, always use a hand truck equipped with
a chain or belt for securing the cylinder. A protective cap must be
used to cover the cylinder valve. Do not move compressed gas cylin-

ders by carrying, rolling, sliding, or dragging them across the floor.
3) Do not transport oxygen and combustible gases at the same time.

4) Gas cylinders must be secured to prevent them from falling over. Be
sure the chain is high enough (at least halfway up) on the cylinder to

keep it from tipping over.

5) Do not store incompatible gases next to each other. Cylinders of oxy-
gen must be stored at least 20 feet away from cylinders of hydrogen
or other flammable gases, or the storage areas must be separated by

a firewall five feet high with a fire rating of 1/2 hour.

6) All cylinders should be stored away from heat and away from areas
where they might be subjected to mechanical damage. Equipped with

emergency rescue facilities, gas detection and alarm devices

7) Gas cylinders should be regularly inspected. If severe corrosion,
bulge, cracks, etc. are found, the cylinder should be returned to the
manufacturer for maintenance. No cylinder shall be used beyond the

validity period of inspection or without a valid inspection stamp.
8) Confirm the emergency procedure for each type of gas

9) Before and after use, check the gas pipes, joints, switches and instru-
ments for leakage.

10) Close the main valve on gas cylinders, then to release excess pressure
in the regulator after use.
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Chapter 6 Responses to Laboratory Emergency

Emergencies can occur at any time and without warning. Careful plan-
ning and appropriate responses can save lives — including your own. Every
member of the Wenzhou-Kean university community shares responsibility
for emergency preparedness. In the case of an emergency, please follow
your College’ s Emergency Procedure Manual and contact the security
guard as well as the lab center. This chapter mainly introduces the possible

accident and handling methods.

6.1 Preparations for Emergency
6.1.1Prepare for fire
1) Be familiar with the safety escape route around the laboratory.

2) Be familiar with the location of fire alarms and fire extinguishers. En-

sure that the fire extinguishers can be used at hand.
3) Do not tamper with any fire extinguishers. Keep all fire doors closed.

4) Make a risk assessment before starting the experiment.

6.1.2 Preparation for lab emergency
1) Check the MSDS of the chemical before using it.
2) Be familiar with the location of safety equipment.
3) Prepare adequate first aid supplies.

4) Understand the potential hazard of the materials. Follow the standard

operation procedure.

5) Take the operation training and safety training before accessing to
the lab.
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6) If there is a doubt about handling, let safety personnel handle it.

6.1.3 Preparation for injury
1) Learn first aid

2) Be familiar with the location of emergency shower, eyewash and first
aid kit.
3) If a hazardous chemical like hydrofluoric acid will be used, the opera-

tor should learn how to use the antidote and make full preparations

before the experiment.

6.2 General procedure for emergency

6.2.1 Principles of Emergency Response
In the event of an lab emergency, measures should be taken in the fol-

lowing priority order:

1) Personal safety is paramount. Protect yourself and others is always
the first priority.

2) Protection of public property.

3) Protection of academic materials.

6.2.2 Common Procedures for Emergency Response
Provide the following information when calling for help:
1) Accident location.
2) Accident description with its severity.

3) Your name, location and contact number.
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Refer to the following flowchart for emergency response:

( Emergency )

[Cllf‘oisqning& ] [ Explosion ] [ Fire ] [Electric Shock] [ Power Failure]
emical Burn :

[ Evacuate from the danger ]

Warn others

¥

Report to your instructor

Can it be

handled? Emergency Response

Report to Lab Center ]
Team

Yes

Can it be
handled?

A 4

Take corresponding emergency Report to Campus
measures Security Team

¥

( Police 110
< Fire 119

L First-aid 120

v

Finish other clean-up
work

6.3 Emergency response to all kinds of accident

6.3.1 Hazardous Chemicals Emergency
The two main routes of poisoning are inhalation, ingestion.
o Inhalation of hazardous chemicals

1) Cut off the source of hazardous chemicals, then open doors, windows
to reduce the toxic concentration. Alert personnel in the affected area
and advise them to evacuate. Move the victim to an air circulation ar-

ea, loose the collar button, make the victim breathe easy.
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2) If the patient has a reduced respiratory capacity, give immediate arti-

ficial respiration until medical help arrives.

3) Emergency responders must pay attention to their own safety during
the rescue process and wear appropriate PPE.

o Ingestion of Hazardous Chemicals

1) If the chemical has not been swallowed in the mouth, spit it out im-
mediately and then rinse your mouth with plenty of water. Drink

plenty of water to induce vomiting.

2) Reduce the concentration of chemicals in the stomach by drinking
milk, starch, mashed potato suspension, slowing the poison absorp-

tion, and protecting the gastric mucosa.

3) People poisoned by heavy metals can also drink milk or egg whites to
reduce the binding of heavy metals to proteins in the body and re-
duce the harm to people. Arsenic and mercury poisoning victims

must seek urgent medical attention.

4) Emetics: Emetics is effective up to four hours after taking the poison.
A simple method is to stimulate the pharynx and tongue with a fin-
ger, cotton swab or metal spoon handle. It is forbidden in cases of
unconsciousness, seizures, and when strong acids, alkalis and other
corrosives, gasoline, kerosene and other organic solvents are swal-

lowed.

6.3.2 Chemical Burn

1) Quickly remove all contaminated clothing and jewelry while using the
safety shower or other available water sources. Immediately flood the
affected body area in cold water for at least 15 minutes.

2) Some chemical burns, such as cyanide, phenols, barium chloride, hy-
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drofluoric acid, etc., should be properly detoxified when washing.

3) After rinsing with water, acid and alkali burns can be reasonably neu-
tralized with weak alkali or weak acid. A 3%-5% sodium bicarbonate
solution is commonly used to treat acid burns, and a 1%-2% boric ac-

id solution is used for alkali burns.

4) It should be noted that if the burning area is the eye, do not neutral-
ize with weak acids or alkalis, and flood the conjunctival sac with
available water source at hand as soon as possible. Seek medical help
immediately after emergency treatment.

6.3.3 Chemical Spill or Leak Emergency

Response to chemical spill varies depending on the type of spill. In broad
terms, spills are classified into Minor and Major. A Minor Chemical Spill is a
small quantity spill of a known material that laboratory personnel or chemi-
cal users are capable of handling safely without the assistance of the lab cen-
ter staff or other emergency response personnel. A Major Chemical Spill or
Leak is one that (1) is unknown or unfamiliar to the person who discovered
the spill; (2) is likely to cause injury to personnel; (3) with a volume that is
not easily cleaned up by the chemical user; (4) has the potential to cause a
fire.

In the event of a chemical spill or leak, the first priority is to ensure the
safety of personnel. If the spill is found to be unfamiliar to the people in-
volved, or if there is doubt as to whether it is safe to handle the spill, they
should quickly evacuate the area, warn the people around, and immediately
contact the lab center staff for assistance.

For potentially toxic chemicals, evacuate personnel in the affected area
immediately. When handling spills, appropriate protective equipment should
be worn to avoid injury. For specific disposal measures of different chemi-
cals, refer to the SDS. The general disposal solution can be referred to as fol-
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lows.

1) Response to a Minor Spill: Dry the spill with absorbent cotton
(neutralize or dilute with large amounts of water if the spill is acid or
alkali), and then rinse or wipe with an appropriate solvent. For volatile
substances, it is necessary to keep the area ventilated. The used ab-

sorbent cotton should be collected and disposed of.

2) Response to a Major Spill or Leak: The spill or leak should be quickly
located and plugged to prevent the leak from continuing. At the
same time, use absorbent cotton wool to enclose the leak area and
prevent it from spreading. The SDS must be referred to when subse-
quently treating the leak to avoid other hazardous situations during

disposal.

3) Solids Spilling: Collect the spilled solids immediately, as some sub-
stances become difficult to handle when they absorb moisture from
the air. After collection, wipe or rinse off the spilled solids with a suit-
able solvent. Collected spilled solids should be disposed of in the ap-

propriate chemical waste container.

4) If the spilled chemical is toxic or hazardous, human safety should be
the first priority. On this basis, dispose of it quickly according to SDS.
If necessary, evacuate the crowd first and leave the disposal to pro-

fessionals.

6.3.4 Explosion emergency

1) When a lab explosion occurs, all personnel should be immediately
evacuated. If possible, cut off the power supply, close the gas supply
valve, and quickly transfer other explosive materials. Report the situa-
tion to the laboratory center staff as soon as possible once you are in

a safe situation.
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2) Determine whether or not to fight the fire with a laboratory equipped
fire extinguisher based on the toxicity of the gas. The priority is to en-
sure personal safety.

3) If the gas is toxic or the fire is uncontrollable, call 119 immediately
and inform the fire department of the cause of the fire and the condi-

tions at the scene.

6.3.5 Fire emergency

1) All fires must be reported to School security office (0577-55870110)
and laboratory emergency response team. If fire is large, call 119 im-

mediately and notify the location, size of fire and the other details.

2) In case of small fire, self-rescue should be carried out at the first op-
portunity using the corresponding fire extinguishers, fire blankets,

fire sand and other equipment according to the type of fire.

3) Identify your surroundings, determine whether there are risk re-

mained and whether secondary disasters are likely to occur.

6.3.6 Laboratory Power Outage Procedures
In the case of a power outage, use the following procedures:

1) Assess the scope of the outage and confirm whether the outage is
limited to one lab or a larger area.

2) Report the outage to lab center.
3) Turn off and/or unplug non-essential electrical equipment.
4) Keep refrigerators and freezers closed to help keep contents cold.

5) Power loss to fume hoods may require evacuation of laboratories

due to the spread of hazardous gases
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6.3.7 Electric Shock Emergency Response

Principles of First Aid for Electrocution: Take proactive measures at the

scene to protect the life of the injured person.

In the event of an electric shock, report the accident as soon as possible
and apply first aid according to the following steps.

1) Disconnecting the electric shock victim from the power source: the
power should be cut off immediately, by turning off the power
switch, picking apart the wires with an insulated object, or pulling
down the circuit breaker.

2) Examine the injured person: he or she should be quickly moved to a
dry, ventilated area, lying on his or her back, and immediately ob-

served for respiration and heartbeat.

3) First aid and seek medical help: Determine the treatment according
to the injury, if the heartbeat, respiratory arrest, immediately give
CPR on the spot, and call 0577-55870120 or 120 for emergency ser-

vices. CPR should be performed persistently until the doctor arrives.

Step 1: Check for a response Step 2: Yelling for help Step 3: Lie the victim down
in the supine position

] Quickly judge by tapping
shoulders, calling names,
feeling pulse, etc.

] Do it within 10 seconds.

Step 4: 30 chest compressions
(15 compressions for children)

Step 6: Give 2 rescue breaths
(1 breath for children)

e ) .
T Step 5: Open airway
@W\\ Use the head-tilt, chin-lift method

NG

™ A ._’\} * Step 7: Repeat step 456 O  Place the heel of your hand on the

until an ambulance arrives. breasthone at the centre of the
= - person's chest. Place your other

- hand on top of your firsthand and
Pinch the nose closed. cover interlock your fingers.
the victim's mouth with your O  Using your body weight (not just
mouth. your arms), press straight down by

5 to 6cm on the chest.

m] 30 chest compressions in 18
seconds or less.
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