rgency Response For Chemicals Spill
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Why we are here today?

China hazardous chemical incidents

total fatalities fire/explosion related poisioning and suffocading
related

Explosion occurred in Tsinghua University
Y2019 Y2020 when doing testing using hydrogen in 2015

2020 China chemical incident related fatalities

others
5%

poisioning and
suffocading

related
36%
fire/lexplosion
related
59%

Fire incident occurred in Beijing Jiaotong University during
a sewage treatment testing process in 2018

Source: chinajyzb.com.cn



Topics

1. Incident Prevention
2. Emergency Preparedness
3. Emergency Response

Labs Storage cabinets Cylinders room Workshops




1. Incident Prevention

(D The design of labs and chemicals warehouses must meet national safety design
standards and comply with relevant regulations, e.g. National functional planning &
layout.

» fire separation distance

e emergency exit and emergency evacuation route




1. Incident Prevention

@ Equipped with necessary safety facilities in line with chemicals’ hazardous properties:

. detection
. alarm
. ventilation

. lightning protection

anti-static facilities

..........
I o 7




1. Incident Prevention

(3 Establish chemicals safety management system, operational guidelines &
information management system;

v To steward the use and disposal of any chemical

@ Provide related training for lab users, including lab management team, students and
teaching staff.

v" To be aware of the potential risks in labs, the associated precautions, emergency measures
and how to use safety facilities in labs etc.




2. Emergency Preparedness

@ Identify and assess risks in labs and relevant areas before drawing up an

emergency response plan

#3-3 MRS (REKERE)

Iﬁ*
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2. Emergency Preparedness

@

Consequence Severity

Identify and assess risks in labs and relevant areas before drawing up an

emergency response plan

Frequency per year
FO F1 F2 F3 F4 FS F6
=10 |10 <F1=<107 | 105 <Fe=107 | 107 <F3=107 [ 107 < Fa= 107 | 107 < F5 =107 107" < F6
EG?.;L"E?;F Very Unlikely | Improbable Remote Qccasional Probable Frequent
TR TRIEGEERY | EFEER | RURER | BREER | AREER | S5EEM

S5

Catastrophig

Major

S3

High

S2

Moderate

S1

Negligble/
Slight

5
LA




2. Emergency Preparedness

Risk Matrix Reference 1 - Summary of severity levels (More Detail please find the sheet of “Consequence Severity”)

SEVERITY PEOPLE ENVIRONMENT ASSETS REPUTATION SECURITY
EE N EZ8: ®wr= k3 ZoR
S5 1ext(fear:\§iltif:;a(l)|rt1ygsiteeveral Catastrog;:g ;gffeCampus 95 million € Internaaélé)r?t?g rr]nedla Area Attention
i v s N . > R T oo X 1 3
Catastrophic A LEIN o Beb i AERR (>2500/3 80 K St
. . National media attention/
S4 1 fatality i/n?jr\ilggal severe | Off Camtgl::] ﬁf;nsigmh long <25 million € official investigation Fatal assault
' . - s < K T 2 [ R AR S 24 b i iy
Major =14 ) KSR K R (<2500/5 Bk 7C) %liﬁﬂxgaéﬁz/éimﬁ B Wik
Off Campus release or on Local media
S3 Severe injury Campus release with long <5 million € attention/official Sabotage
High FEE A% clean-up, permit violation (<500 /7B IE) investigation 5| 2 24 Hi 4 {4 B RN
WA g B eI K S B K, R A
. On Campus release/ -

S2 Reportable injury <1 million € . TN Burglary

- Campus clean up bl External complaint4 M%7 iy

EEay] ke 1 s < N iR

Moderate Wi 215 S35 0 B 5 6 T (<1007 BRIT) 5
S1 . . NN <100k€ Trespass

Negligble/Slight First aid S0 Spillitti (10T HD) None 5N




2. Emergency Preparedness

Risk Matrix Reference 2 - Summary of frequency levels

= BHRE F6 > 10%F1Ik (FEZEE Apar A R A i)
Frequent more than once per 10 years has occurred during lifetime of plant)
F5 ARRAE 109 <F5s1004F LR (RETERE B )R 75 6 R 4D
Probable between and equal to once per 10 years and once per 100 years(could occur during remaining lifetime of plant)
F4 BRKE F1004F <F4<10004F LK (A THURIE 36 B Jo A& 75 dir R AED
Occasional |petween and equal to once per 100 years and once per 1000 years not expected to occur during remaining plant lifetime )
g [(F1000%F<F3<100004F 1K (FERMAT E2E7 i M hil i i)
F3 Re/mote between and equal to once per 1000 years and once per 10.000 years(a singular Incident in industry on similar technology
has occurred)
TUPA 100004 <F2<1000004F 1K CRIFURLME R A, (HAETHRZ — A BRI E R RO
F2 Improbable between and equal to once per 10.000 years and once per 100.000 years(foreseeable to occur, but requires the failure of
P more than one layer of protection)
RARE A 1000004 <<F1<10000004E 1k (BRI BSR4, HETIREZ AR ERED
F1 ver Ealikel between and equal to once per 100.000 years and once per 1.000.000 years(credible to occur, but requires the failure of
y Y lseveral layers of protection)
123
o | BOTTHERL 001000000400 (AR I IIA-ER AR TR LB
unlikelyy less than or equal to once per 1.000.000 years very unlikely event in area with low occupancy)




2. Emergency Preparedness

@ Identify types of potential laboratory incidents and places based on
risks identification and assessment.

Places of focus on campus




2. Emergency Preparedness

Places of focus in lab building

Cleaning assitant

4xtap—water. 4xdrainage=di lc&

Wt | W [ W | e | W W 1xautoclave. 4xdistiling—
Mdle locker room
; = 0
R L ) waste liquid storage
JR— N e e T e Chemical storage
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‘ I
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Wik [ce Machine
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vas.
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2. Emergency Preparedness

® Draw up an emergency response plan

LIFE AT K2 E




2. Emergency Preparedness

@ Form an emergency response team

On Duty Emergency Response Team

HEN B RN

ERP general commander

IDEC Lo IASE i E

ERP Field commander
Wiz M IEEE

!

!

!

!

!

}

Area Control
Team
X

Site shift ERT
bR S B &

First Aid &
Logistics Team
G R 2

Intelligence
Team

B4

Contact Team

BRI

Rescue Service
Team

R EIRE




2. Emergency Preparedness

® Maintain the inventory of emergency equipment & PPE
I I - U =T

1 Portable 4-in-1 gas detector + air pump 1 set

+ tube
TVOC detector + air pump + tube 1 set
Mercury vapor detector + air pump + 1 set
tube
“ Explosion-proof air blower 1 set
E Portable plastic chair 1 pc
H Rubber hazardous waste barrel 20L 4 pcs
(sealable)
Rubber hazardous waste barrel 20L 4 pcs
m Hazardous waste bag 20L 10 pcs
“ Sorbent sock 2M 4 pcs
Sorbent pillow 2 pcs
Common absorbent material 1 box
Acid and alkali resistant absorbent 1 box
material
Decontamination pool 1 pc
Scissors 2 pcs
15 [[e]gels! 2 pcs
Plastic besom 2 pcs
Plastic dustpan 2 pcs
Crucible holder / tweezers 3 pcs
°B8 Acid neutralizer 1 bottle
7A0l Alkali neutralizer 1 bottle
PH test paper 1 box
w2 Trolley + warning tape + alert cone 1pc + 2 rolls + 4

pcs



First-aid Materials

»  First-aid kits must be placed in the adjacency of places where there is potential of chemicals spill

* NO lock, easy to access
* replenish as necessary
« Each lab must have first-aid personnel who are properly trained and receive refresher training every year.

» Take note of special medicine in emergency :
«  Hydrofluoric acid contact: Calcium gluconate gel %% # iz £5 it i
« Cyanide exposure: Cyanide antidote, e.g. cyanocobalamin injection or Sodium Thiosulfate inhalation F 4%

FOUE S B RN TR R A R A

AED

Automated External Defibrillator

AED

Automated External
Defibrillator

Each CYANOKIT Consists of:

First aid kit Recommended for lab



- rp‘--g * ﬁ _
Layout Plan for Emergenc - § @ . |
y . gency M PR AgdE WA mpiEs FRRE s
Response Supplles & PPE Stretcher Fire First-aid kit Adsorption ~ #47 MR Wind vane
hydrant material ~ Firekey ~ EMergency
position  assembly
point




PPE

EN 14126/EN 14605 — type 3B/EN 14605 — type 4/EN 13982-1 — type 5/EN 1149-5/EN 1073-2
EN 374

No. PPE Qty
1 3M silicone full facepiece+6006 cartridge+N95 filter+
cartridge lid 3 sets
2 3M silicone half facepiece+6006 cartridge+N95
filter+cartridge lid 3 sets
£ Goggles 3 pairs
5 Faceshield (headgear) 3 sets
2 Disposable Nitrile gloves, size L 1 box
< Reusable Nitrile gloves, size L 6 pairs
i Composite membrane gloves, size L 6 pairs
¢ Chemical protective coverall, B class 4 sets
2 Chemical protective coverall, C class 4 sets
1o Chemical protective boot-covers 1 box
11 . .
Antiskid boots 3 pairs
12 Self Contained Breathing Apparatus SCBA 2 sets

13 Fabric tape 2 rolls




PPE

Respiratory
protection

Protective
clothing

Hand
protection

Foot protection

US EPA Integrated Protection Combining Components of PPE

Positive pressure, SCBA Positive pressure, SCBA

Fully encapsulating chemical Chemical resistant clothing,
protective suit liquid-tight

Gloves, inner & outer,
chemical resistant

Boots, chemical resistant,
steel toe and shank, or Boot-
covers, chemical resistant

I

Gloves, inner & outer,
chemical resistant

Boots, chemical resistant,
steel toe and shank

Y/

=

e
X \

|

' [
/

Level C

Full-face or half-mask, air- Not required

purifying respirator

Chemical resistant clothing, .
R Coveralls or uniforms
liquid-tight

Gloves, inner & outer,
chemical resistant

Boots, chemical resistant,
steel toe and shank, or Boot-
covers, chemical resistant

Disposable gloves

Safety shoes/boots or Boot-
covers

Note: For any unidentified chemicals spill, use PPE for Level A, the highest level.



Protective Clothing

B class chemical protectionsuit " 2 DR

» chemical protection of type 3B (4/5) impervious to
liquids

 offers protection against a wide range of chemicals

« middle finger loops prevent sleeves sliding up the arm

» self-adhesive zipper flap for optimal protection

« anti-static properties

» protection against infectious diseases

C 5/6 class chemical protection suit

il

* type 5/6 chemical protection, particle-tight and limited
spray-tight
- . « extremely lightweight and breathable material guarantees
an excellent combination of comfort and safety
« particle-tight and spray-tight to a limited extent
* anti-static properties
* protection against infectious diseases




Respiratory Protection

g ———

Chemical Name IDLH OEL (Exposures < both
CAS # Synonym (ppm) (ppm) APFxOELand IDLH) Comments
Acetaldehyde Acetic aldehyde, Ethanal 10000 TWA=200 (OSHA) (F)OV Multigas cartridge
75-07-0 C=25 (FIMG recommended for longer
service life
Acetamide Ethanamide TWA=1 OV/N95 See comment D on
60-35-5 (inhalable fraction page 8
and vapor)

Acetic acid Ethanoic acid, Glacial acetic 1000 TWA=10 (F)OV/AG
64-19-7 acid, Methane carboxylic acid, STEL=15

Vinegar acid
Acetic anhydride Acetic acid anhydride, Acetyl 1000 TWA=1 (F)ov
108-24-7 oxide, Ethanoic anhydride STEL=3
Acetone 2-Propanone, Dimethyl ketone, 20000 TWA=250 ov Short service life.
67-64-1 Ketone propane STEL=500 3M 3530 Monitor
Acetone 2-Cyano-2-propanol, 22000 TWA=2 (AIHA) ov
cyanohydrin 2-Hydroxy-2-methyl STEL=5 (AIHA)
75-86-5 propanenitrile, C=5mg/m? (as CN)

2-Methyllactonile, 2-Propane -skin-

cyanohydrin, a-Hydroxy

isobutyronitrile
Acetonitrile Cyanomethane, Ethane 4000 TWA=20 ov 3M 3530 Monitor

75-05-8 nitrile, Ethyl nitrile, -skin-
Methanecarbonitrile, Methyl
cyanide




Respiratory Protection

Self-Contained Breathing Apparatus
Powered air-purifying respirator (PAPR)
Full mask + filter

Half mark + filter

Self-Contained Breathing Apparatus (SCBA)
unknown and IDLH atmospheres Pressure demand
SCBA.............. 10,000

unknown and IDLH atmospheres

Hazard Ratio

Air Purifying Respirators
e Half facepiece (filtering facepiece-

disposable and reusable)..................... 10
e Full facepiece.....cccovereereererceerceeceerennn 50
Powered Air Purifying Respirators
e Loose-fitting facepiece........cccceeveruuen. 25
e Half facepiece......ccoceueveereecrerrenresreenenn 50

e Full facepiece, helmet, or hood.....1000**
Supplied Air Respirators (airline)
e Continuous Flow
—-Loose-fitting facepiece................... 25
—~Half Tacepiece. ... aiiai 50
~Full facepiece, helmet, or hood..... 1000**
e Pressure demand with full facepiece.....1000

Airborne Contaminant Concentration

OEL

occupational exposure limit (OEL)




Respiratory Protection
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Protective Gloves

ENISO 374-1:2016/Type A EN ISO 374-1:2016/Type B
JKLMNO JKL

Permeation resistance of Permeation resistance of
type A: type B:
at least 30 minutes each with at least 30 minutes each with
at least 6 test chemicals. at least 3 test chemicals.

EN374 Mechanical protection

EN388 Working with chemicals

Cut protection
EN407 Special risks

(e.g. heat protection)

EN ISO 374-1:2016/Type C

Permeation resistance of
type C:

at least 10 minutes each
with at least 1test chemical.




Protective Gloves

E———
Degradation test
Tested material is made into a piece of
membrane. Take the dimension and weight of
the tested piece before soaking it into the
solvent. Take the dimension again after 30 mins.
Blow-dry the tested piece then take the weight.
Mark down both variations in percentage as
well as noticeable physical changes. The
degradation grade is determined based on
various criteria. e
Permeatlon test tank
Clean air Tt e
_lm SRR F A
Testing c Y — o
Permeation test
of chemicals
/R T, Atisan
R BERE uvex u-chem 3000 uvex u-chem 3100
(ﬁ%%ﬁ} « full chemical protection glove, Areas of application: * the perfect combination of Areas of application:
, , i i o B S O Sasdnioul tkaciin: - s Bl
TEStEd gIoves/cIothlng materi -:_)oidLmechamcal protection « cleaning . -ca:/\lgl(able fit due to ;)oamless * metal working ¥
(|50|ati0n membrane) « good chemical resistance * chemical industry cotton liner « mechanical industries, sand
« good mechanical resistance * printing Industry * good resistance to many blasting
« long service life chemicals
« very good grip in wet and olly
conditions
« highly flexible

For incidents of Level A/B/C, double-layer protective gloves must be worn,
e. g. gloves with composite membrane as inner layer and Nitrile as outer layer for Level B.




Incident sharing:
—H 35k Dimethylmercury / .5 F& Latex Rubber Gloves

On Aug. 14t 1996, Prof. Karen Wetterhahn was working
at biological impact on heavy metals in her lab at
Dartmouth college. She was transferring a highly toxic
liquid compound named DIMETHYLMERCURY. She
was wearing latex rubber gloves. One or two drops of the
compound dripped on her left hand glove. At that time
the spill was not considered significant by her. 5 months
later in Jan.1997, she began to show serious neologic
symptoms. Despite of heavy mental treatments at

hospital, she died in Jun. 1997.

DIMETHYLMERCURY was later tested and found to be

able to seep through different types of rubber gloves and

seep into skin in 15 seconds.




I™SpecWare

L Technical Support online

TR ATHRE Rzmm RAZH KRR AT RER/
B FA# HARAH (Z1HE) ERBBREESY|
SOL-VEX™ NEOPRENE™ PVA™ SNORKEL™ PREMIUM PINK™* CHEMEPRO™*
ERTFAnsel 1 FE —T- T _ . : < T-
122 |l |B|B| B |B|B| & |B|B| B |B|EBE| 2| |EB|& |&
% sl |Fla|lw [Fle|w |[Ble|w |B|e|w|B|s|n |Z
g g i g i g i 4 i g i 4 i
Y E SR & G| |FyE | @ | Ry Z | @ [FlR| @ [RyR| M@ [F|R|@E |F
56.Ethyl Alcohol  ZF% 240 | VG 113 | VG [ 60 | VG 37 G
57. Ethylene Dichloride  — 7,45 - | = — | = >360 | E — | = — REPRESENTATITVE DATA FOR CHEMTE|
58.Ethylene Glycol 7, _[Z >360 | E >480 | — 120 | VG >360 | E >360 | E DEGRADATION | PERMEATION | PERMEATION
59 Eiylere Ode G TRELZf — — N — — RATING BREAKTHROUGH RATE
60.Ethyl Ether  Z 120 | G <10 | P >360 | E — | = — | = CHEMICAL 38-428 BUTYL
61. Ethyl Glycol Ether 7, __ BB 210 | G 120 | F 75 |G — | = 25 | VG Acetic Acid E >480
62.Formaldehyde Hif% >360 | E 105 | N 80 | va 0 | e Acetone E 480
— Acetonitrile E >480
63.Fomic Add,50%  FHER 90% 240 | — >480 | — i >360 | — 150 [— Ammonium Hydroxide 28% E >480 —
64.Furfural {EEE — — 30 P =360 | E — — 15 VG Amyl alcahol E >480 E
65. Glutarekdenyde, 25% 1%~ B8 25% | — | >360 | — >480 | E — |- >360 | E 210 | VG 28”2‘8:9 E 20 é
- " T — — — — — — utyl Acetate 80
66.Gasoline (hitest) 353/ 360 | E >360 | E Butyl alcanol : 250 £
67.HCFCG-141b —&—W. 2% 92 F 33 P — — — — — — Butyl Cellosolve E ~430 _
68. Hexametykisikzane 75 FIE T FHEIR =360 | — 15 — =360 | — — — 15 F Carbon Disulfide = 7 —
69.Hexane IR >360 | E 40 F >360 | E N I Chloroform P 14 —
Cyclohexane G 30 F
70.HFE 7100 >480 | E >480 | E — | — >480 | E 120 | E Cyclohexanol £ om0 £
71.HFE 71DE 10 F <10 F >480 E — — — — Cyclohexanone £ >480 —
72.Hydrazine, 65% 11 65% § — | >360 | — 380 | — — [ = >360 [ — 150 | v | Disthyiamine c 18 -
- - " Dimethylformamide E >480 E
73. Hydrobromic Acid S5 >360 | E >480 | — — — =360 | E =360 | E Exhanol 100% £ 280 £
74, Hydrochloric Acid,conc. TR =360 | — >480 | — — — >300 | — 290 — Fthyl Acetate E 147 G
75. Hydrochborc Adc10%  £7210% | — | >360 | — >480 [ — — | = >360 | — >360 | — Gasoline S 2 F
- Heptane ? -
76. Hydrofluoric Acd,48% =1 IBE46% 120 | — 5 | — — | — 40 | — 190 | — Hoone 5 o :
77. Hydrogen FiordeGas 44 s [pPd—] —1—-1-1-1-1-1-1- <15 | F Hydrofluoric acid 48% E 480 = |

B & frEs. s SNserEmR. B e Jeem.



Foot Protection

EN_20345

* Hit resistant

* Puncture resistant
* Anti-static

* Antiskid !
* Oil-proof 4
* Acid and alkali resistant WA
* PVC safety boots

)

IM

R

Protective boot-covers may be used under the circumstance
that NO massive contamination or tainting will occur.
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Exercise 1. which level? what is wrong?

LEVEL A

VI I IIID4

LEVEL B

- ; :
CAUTION SPILL CHEMICAL

LEVEESC

LEVEL D]

i

T I I I ITITI




Exercise 2

Please select the appropriate PPE according to the following chemicals

1

Hydrofluoric acid 500 ml (plastic bottle)
2 Mercury 0.25Kg (glass bottle)
3 Trichloromethane 500 ml (glass bottle)

4 Dichloromethane 2.5L (glass bottle)




2. Emergency Preparedness

® Conduct an emergency drill

« Scenario

» Preparation - facilities & supplies
& PPE

« Personnel arrangement

» \erify / spot check on critical
points e.g. the use of tools

« Familiarize trainees with
emergency response plan




3. Emergency Response

Respond to an incident following the sequence of Emergency response and
Rescue actions:

A. Emergency response, 5 steps:
Keep a safe distance away from the site.

Report the incident to lab staff on-duty immediately.
Inform emergency response team (ERT).

Isolate the affected area.

@ ® 0 O 6

Identify hazardous chemicals involved. Report contenc ST BE:

+ Location where and when the event happened
B4 i A
+ Type of the event and material
S AA 2 A
« Situation of personnel injury
AREHER
+ The name of reporter and contact way
BEAPRENRERAL
+ If the leakage is serious, the person may be affected should be informed
MEXERHE. FERE M EEREEIGRIA R
« If fire or typhoon happen, inform all affected persons to safe place.

MELNR - GREFEHRER, RENHFELES, SARXEENARRNET2LE -




3. Emergency Response

Principle: personnel safety first

Testing apparatus,
SDS, emergency
response supplies,
PPE

Capability self-
evaluation

A 4

Capable to handle
the incident

Incapable

A 4

Inform others
around

Inform others
around

A

Check the site:

\ 4

A 4

Proceed with
rescue

Inform emergency
response team

A

Inform persons—in-—
—charge of the lab

Confine affected
area and wait for
rescue

A

The status of leaking chemicals, surrounding atmosphere, ventilation,
drainage system, SDS of chemicals.
Do not take action out of haste!

A

E——

Phase I Shutdown the Lezkase Incident Discover « Report to Lab Instructor
T Source FnEAE CREZBELA

RAERE

Estinguish fire & Res

RARB

Area Control

EEe Lab instructor zuide the onste

Emerzency Response
ZREAX/IAIRENT
Phase IT r
Campus
Campus First Aid &
Firefighting Team Other Emergency Teams
ERREREE mRzEReNTIE
Yes/2
Rescue
LETAY
Phase ITT + Clean& Recover
External okl
« Incident
Support =
FOAR Close Case Handling
Keep farther follow up

TaewEn,
zerETsTREN

REER
SEPE




When a spill strikes...

3. Emergency Response

Select personal
From the moment a spill prOteCtive

hegoe e+ equipment (PPE)

the risks that may

affect human health, . Choose the appropriate PPE to safely
the environment e respond to the spill. Consult Safety Data
and property, Aways e Sheets (SDS) and literature from chemical
put safety FIRST, If s and PPE manufacturers for the best
possible, identify the . recommendations. If you are uncertain of
spilled material and s the danger and the material is unknown,

B. Rescue actions, 7 steps:

determine how much 2 assume the worst and use the highest
was spilled, e level of protection.

(D Assesstherisks T\ A B
Confine the spill

(2 Select PPE & rescue tools/supplies

Use PIG Socks and 4 After liquid is confined,
Booms to stop the : stop the source of the
flow of the liquid ¢ spill. This may simply
before it contaminates : involve turning a
a water source. Use N container upright or
Sto p t e SO u rce nonabsorbent barriers < plugging a damaged
like the SpillBlocker : drum or container.
Dike and DrainBlocker s PIG Repair Putty, barrel
Drain Cover to confine . patches and cone plugs
- - . and direct liquids, : are effective at stopping
@ CO nfl ne th e S p I I I . minimize the spill area . leaks. Transfer liquids
. and protect drains. . from the damaged

: container to a new one.

@ Evaluate the risk and implement .................................................................................................
| -~ Evaluate the incident -~ Decontaminate
Cleanup and implement cleanup } Effctve decntamination

. ensures the health and
When the spill is confined and the leak . safety of emergency

' has been stopped, reassess the indident responders. You may also
D e CO ntam I n ate and begin the cleanup. Place PIG Pillows . need to decontaminate
and PIG Mat Pads throughout the spill . the site and equipment
area to absorb the remainder of the spill. : by removing or
Unused absorbents are not hazardous, . neutralizing hazardous
- - = but absorbents that are saturated with . materials or dispose of
@ S I te resto ratl O n oils, solvents, etc., may be considered . media, such as soil, that
' hazardous waste and should be s was exposed during the
disposed of properly. . spill inddent.

- Complete required
: reports

Failure to complete
all notifications and
paperwork required for
reporting spill inddents
can result in severe

penalties. Make sure you
document the incident

. properly to make the

: final paperwork easier.




@D Assess the Risks

a. Note the physiochemical features of the chemicals
(corrosive, toxic, flammable, explosive & SDS)

b. Select appropriate types of container for spilled
chemicals (glass, rubber and/or iron)

c. ldentify location of spill and surrounding conditions
(indoor: ventilation, outdoor: soil, water supply,
atmosphere, drainage, vent, etc.), note if
surroundings are toxic, flammable or explosive.

d. Assess if first-aid kit, PPE and other supplies are

sufficient for the rescue.
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SIGMA-ALDRICH sigma-aidrich.com
LtEREZEEREAH

i 5.0 JEEHE 24.07.2012
TEIE % 25.06.2014

1. {EEIREUER

O | 2. Hazard description

FREH © IR

o g 2.1 GHS classification

12 EIQRME5E

2.2 GHS pictogram and precautions

1.3 AXNBETHURRBANNARNBNTEANAR
QERFAR  THEAHY. REZAHARTER.

14 BLBEREBRBHEELEE 4. Fi rSt'ai d measu reS

LRAEH - Sigma-Aldrich (Shanghai) Trading Co.,Ltd
41F K. Wah Centrre
1010 Huai Hai Zhong Road
200031 SHANGHAI
CHINA

Fire fighting measures

Spill emergency response

EHSRRER (LB) RBABELT

© N o O

REEFTMERH10108
BLFLHME -
s - 20005 Disposal and storage
BERE © +86 21-61415566
#R © +86 21-61415567
- : iR Exposure control and PPE
15 HR®F
RORREFE © +8621-61415560
2. e A
21 GHSZ#®
W, B0 (HX34)
HERD (X3014)

Sigma-Aldrich - 215112 mmige




Hazard Notification Card

Suggest the “Hazard Notification Card” of critical chemicals in place
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@ Select PPE & Rescue Tools/Supplies

Select appropriate PPE and clean-up IEEVEIAN LevelB  LevelC | LevelD

tools based on evaluation results. b " J
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Select first and subsequent batches of

supplies to be taken to site.

Select PPE for assisting personnel
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Decontaminated by each other Decontaminated by assistant




® Stop The Source

« Determine/trouble-shoot critical points of further
spreading (indoor: ventilation, outdoor: soil, water supply,
atmosphere, drainage, vent etc. )

» Determine types of container for spilled chemicals

> Bottle
» Can
> Barrel

* Determine the volume of spill
* Determine the material of spilled chemical

* Determine the location of spill




On-site Emergency Response (if possible)

Note the ventilation before actions:

« Shut off ventilation in the case of biological leakage
incidents to prevent further diffusion;

» For toxic, hazardous, flammable or explosive chemicals
spill, prior to turning on ventilation to reduce
concentration of hazardous chemicals, make sure
ventilation and reducing the concentration will NOT,

cause fire or explosion. Note the UEL and L




® Stop The Source (if possible)

» Methods to stop the source:
» Turn off the valve
» Block up broken or leaking containers
» Hold the container up (transfer into another container, use

bigger container to hold smaller one)




@ Confine the Spill
— Prevent from Further Diffusion/Spreading

Cofferdam FE1E

If possible, never try to
step into the spill area
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Clean-up tools:

If spilled chemicals are found to be flammable or

explosive and easy to create an atmosphere that is
flammable or explosive, use spark-proof tools.
Tools: copper shovels, bamboo besoms, anti-

static cloth, and appropriate fire extinguishers.




Drainage System Connecting Outbound — (if connect to the spill )
Waste Water Collection Pool and Sewage System

Shut down valves connecting waste water collection and sewage system.

2. Collect contaminated water/ liquid.

Treat the waste water to meet discharge standards before discharge, otherwise the
waste water must be handled by qualified waste disposal company.




® Evaluate the incident and Implement Cleanup

IFSAFETODO SO
For spilled chemicals:
Control/contain/absorb/collect STOP > CONTAIN > NOTIFY > CLEAN-UP
After absorption, verify if spilled STP

chemical need to be neutralized. * Stopworkimmediately
* Stoptheleak or elimimate the source of the spill
* Eliminate ignition sources and provide natural ventilation

Neutralizer for mercury spill:
Price of neutralizer for mercury is high. It
is recommendable to absorb the spilled

mercury then determine whether to use

neutralizer.




® Evaluate the incident and Implement Cleanup

é Used absorbent material is contaminated with spilled chemicals.

They are hazardous waste!




® Decontaminate

« Decontamination of PPE and personnel

Decontaminate Decontaminate
contaminated personnel rescue personnel
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Clean the contaminated Area Control Confirm the MSDS and handle measures




Drill Exercise 20210527
A A ERIOTM S AR E

Waste collection Decontamination Drill Summary & ideas Exchanging




(@ Site Restoration

»  Verify the site if there is still residue. Determine if
the area is fit for service or takes time to recover.
«  Continue with ventilation for 30 min (as necessary).

* Re-verify the site.




“Mothing we do 1s worth

getting hurt for !”
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