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Emergency Response For Chemicals Spill

应急处置之化学品泄漏处置



Why we are here today? 

Source: chinajyzb.com.cn
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Fire incident occurred in Beijing Jiaotong University during 

a sewage treatment testing process in 2018

Explosion occurred in Tsinghua University 

when doing testing using hydrogen in 2015



Topics

1. Incident Prevention

2. Emergency Preparedness

3. Emergency Response

Labs Storage cabinets Cylinders room Workshops



① 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

• emergency exit and emergency evacuation route 

1. Incident Prevention 



1. Incident Prevention 

② Equipped with necessary safety facilities in line with chemicals’ hazardous properties: 

• detection

• alarm 

• ventilation

• lightning protection

• anti-static facilities



③ Establish chemicals safety management system, operational guidelines & 

information management system;

 To steward the use and disposal of any chemical

④ Provide related training for lab users, including lab management team, students and 

teaching staff.

 To be aware of the potential risks in labs, the associated precautions, emergency measures 

and how to use safety facilities in labs etc. 

1. Incident Prevention 



① Identify and assess risks in labs and relevant areas before drawing up an 

emergency response plan 

2. Emergency Preparedness



① Identify and assess risks in labs and relevant areas before drawing up an 

emergency response plan 

2. Emergency Preparedness



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

SEVERITY

严重度
PEOPLE

人员
ENVIRONMENT

环境
ASSETS 

资产
REPUTATION

声誉
SECURITY

安保

S5

Catastrophic

1external fatality/several 

fatalities on site

校外死亡/校内多人死亡

Catastrophic off Campus 

damage

校外灾害性破坏

>25 million €

（＞2500万欧元）

International media 

attention

国际关注

Area Attention 

区域关注

S4

Major

1 fatality / several severe 

injuries 

死亡/多人严重受伤

Off Campus release with long 

term clean-up

校外疏散和长期清理

<25 million €

（＜2500万欧元）

National media attention/ 

official investigation

引起国际媒体关注/当地调
查

Fatal assault

致命攻击

S3

High

Severe injury 

严重受伤

Off Campus release or on 

Campus release with long 

clean-up,  permit violation

场外疏散或现场长期清理疏散

<5 million €

（＜500万欧元）

Local media 

attention/official 

investigation引起当地媒体
关注、当地调查

Sabotage 

蓄意破坏

S2

Moderate

Reportable injury

报告受伤

On Campus release/ 

Campus clean up

现场疏散/清理/违反相关许可

<1 million € 

（＜100万欧元）
External complaint外部投诉

Burglary

盗窃

S1

Negligble/Slight
First aid 急救 Spill泄漏

<100k€ 

（10万欧元）
None 无

Trespass 

侵入

2. Emergency Preparedness



F6
经常发生

Frequent

F6 > 10年1次（在装置寿命内发生过）

more than once per 10 years has occurred during lifetime of plant）

F5
有时发生

Probable  

每10年＜F5≤100年1次（能在装置剩余寿命内发生）

between and equal to once per 10 years and once per 100 years(could occur during remaining lifetime of plant）

F4
偶尔发生

Occasional

每100年＜F4≤1000年1次（不会预料在装置剩余寿命内发生）

between and equal to once per 100 years and once per 1000 years not expected to occur during remaining plant lifetime）

F3
很少发生

Remote

每1000年＜F3≤10000年1次（在类似工艺生产中有个别事故发生过）

between and equal to once per 1000 years and once per 10.000 years(a singular Incident in industry on similar technology 

has occurred）

F2
几乎不发生
Improbable

每10000年＜F2≤100000年1次（可预见性发生，但前提是一个以上保护层失效）
between and equal to once per 10.000 years and once per 100.000 years(foreseeable to occur, but requires the failure of 

more than one layer of protection）

F1
不可能发生

Very unlikely

每100000年＜F1≤1000000年1次（看似可能会发生，但前提是多个保护层失效）
between and equal to once per 100.000 years and once per 1.000.000 years(credible to occur, but requires the failure of 

several layers of protection）

F0

极不可能发生
Extremely 

unlikely

F0≤1000000年1次（在低占用时期内非常不可思议的事件）
less than or equal to once per 1.000.000 years very unlikely event in area with low occupancy）

2. Emergency Preparedness

Risk Matrix  Reference 2 - Summary of frequency levels 



② Identify types of potential laboratory incidents and places based on 

risks identification and assessment.  

Places of focus on campus 

2. Emergency Preparedness



Hydrogen/Acetyle
ne

Places of focus in lab building

2. Emergency Preparedness



③ Draw up an emergency response plan 

2. Emergency Preparedness



④ Form an emergency response team 

 

2. Emergency Preparedness



⑤ Maintain the inventory of emergency equipment & PPE 

No. Equipment Qty

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

1 set 

2 TVOC detector + air pump + tube 1 set 

3 Mercury vapor detector + air pump + 
tube

1 set 

4 Explosion-proof air blower 1 set 

5 Portable plastic chair 1 pc 

6 Rubber hazardous waste barrel 20L 
(sealable) 

4 pcs 

7 Rubber hazardous waste barrel 20L 4 pcs

8 Hazardous waste bag 20L 10 pcs 

9 Sorbent sock 2M 4 pcs 

10 Sorbent pillow 2 pcs 

11 Common absorbent material 1 box 

12 Acid and alkali resistant absorbent 
material

1 box 

13 Decontamination pool 1 pc

14 Scissors 2 pcs

15 Torch 2 pcs 

16 Plastic besom 2 pcs 

17 Plastic dustpan 2 pcs 

18 Crucible holder / tweezers 3 pcs 

19 Acid neutralizer 1 bottle 

20 Alkali neutralizer 1 bottle  

21 PH test paper 1 box 

22 Trolley + warning tape + alert cone 1pc + 2 rolls + 4 
pcs 

2. Emergency Preparedness



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 葡萄糖酸钙凝胶

• Cyanide exposure：Cyanide antidote, e.g. cyanocobalamin injection or Sodium Thiosulfate inhalation  氰钴胺

素注射或缓解吸入剂硫代硫酸钠

First aid kit AED Recommended for lab



担架
Stretcher

消防栓
Fire 

hydrant

急救箱
First-aid kit

消防重点
部位

Fire key 

position

吸附棉
Adsorption 

material

紧急集合
地点

Emergency 

assembly 

point

风向标
Wind vane

Layout Plan for Emergency 

Response Supplies & 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 

3
Goggles 3 pairs

4
Faceshield (headgear) 3 sets

5
Disposable Nitrile gloves, size L 1 box 

6
Reusable Nitrile gloves, size L 6 pairs 

7
Composite membrane gloves, size L 6 pairs 

8
Chemical protective coverall, B class  4 sets 

9
Chemical protective coverall, C class 4 sets

10
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



US EPA Integrated Protection Combining Components of PPE 

Level  A Level B Level C Level D

Respiratory 

protection
Positive pressure, SCBA Positive pressure, SCBA

Full-face or half-mask, air-

purifying respirator 
Not required 

Protective 

clothing

Fully encapsulating chemical 

protective suit 

Chemical resistant clothing, 

liquid-tight

Chemical resistant clothing, 

liquid-tight
Coveralls or uniforms 

Hand

protection

Gloves, inner & outer, 

chemical resistant

Gloves, inner & outer, 

chemical resistant

Gloves, inner & outer, 

chemical resistant
Disposable gloves 

Foot protection
Boots, chemical resistant, 

steel toe and shank

Boots, chemical resistant, 

steel toe and shank, or Boot-

covers, chemical resistant 

Boots, chemical resistant, 

steel toe and shank, or Boot-

covers, chemical resistant 

Safety shoes/boots or Boot-

covers 

PPE 

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



• 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

B class chemical protection suit

C 5/6 class chemical protection suit

• 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

Protective Clothing  



Respiratory Protection 



• Self-Contained Breathing Apparatus

• Powered air-purifying respirator (PAPR) 

• Full mask + filter

• Half mark + filter 

occupational exposure limit (OEL) 

Self-Contained Breathing Apparatus (SCBA) 

unknown and IDLH atmospheres Pressure demand 

SCBA...............10,000 

unknown and IDLH atmospheres 

Respiratory Protection 



Level  A Level B Level C Level D

Respiratory Protection 



EN374

EN388

EN407

Protective Gloves 



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. 

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.

Permeation test tank

Clean air

Permeation test
of chemicals

Testing chemical

Tested gloves/clothing material
(Isolation membrane)

Protective Gloves 



On Aug. 14th, 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.  

Incident sharing:  

二甲基汞 Dimethylmercury / 乳胶手套 Latex Rubber Gloves





EN_20345

• Hit resistant 

• Puncture resistant 

• Anti-static 

• Antiskid  

• Oil-proof 

• Acid and alkali resistant  

• PVC safety boots 

Protective boot-covers may be used under the circumstance 

that NO massive contamination or tainting will occur. 

Foot Protection 



Exercise 1: which level? what is wrong? 



Please select the appropriate PPE according to the following chemicals

Exercise 2 

No. Chemicals Spill quantity and area

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)



⑥ Conduct an emergency drill 

• Scenario  

• Preparation - facilities & supplies 

& PPE 

• Personnel arrangement 

• Verify / spot check on  critical 

points e.g. the use of tools 

• Familiarize trainees with 

emergency response plan  

2. Emergency Preparedness



Respond to an incident following the sequence of Emergency response and 

Rescue actions: 

A. Emergency response, 5 steps: 

① Keep a safe distance away from the site.  

② Report the incident to lab staff on-duty immediately.  

③ Inform emergency response team (ERT). 

④ Isolate the affected area. 

⑤ Identify hazardous chemicals involved.  

3. Emergency Response



Capability self-
evaluation

Capable to handle 
the incident 

Inform others 
around 

Proceed with 
rescue

Inform persons-in-
-charge of the lab 

Incapable 

Inform others 
around

Inform emergency 
response team

Confine affected 
area and wait for 

rescue 

Testing apparatus, 
SDS, emergency 

response supplies, 
PPE 

Check the site: 

The status of leaking chemicals, surrounding atmosphere, ventilation, 

drainage system, SDS of chemicals. 

Do not take action out of haste! 

Principle: personnel safety first 

3. Emergency Response



3. Emergency Response

B. Rescue actions, 7 steps:  

① Assess the risks  

② Select PPE & rescue tools/supplies    

③ Stop the source  

④ Confine the spill 

⑤ Evaluate the risk and implement 

cleanup 

⑥ Decontaminate 

⑦ Site restoration 



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. Identify 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. 

① Assess the Risks 



Confirm Affected Area 



2. Hazard description 

2.1  GHS classification

2.2  GHS pictogram and precautions 

4. First-aid measures 

5. Fire fighting measures   

6. Spill emergency response 

7. Disposal and storage 

8. Exposure control and PPE 

SDS 



危 害 告 知 卡

有毒物品，对人体有害，注意防护

氢氟酸 HF
(Hydrofluoric acid)

CAS No. : 7664-39-3

健康危害 理化性质

急性毒性：
经口 : LD50 < 25mg/Kg, 摄入1.5g可致立即死亡
呼吸道：接触其蒸气，可致气管炎、肺炎等
皮肤：对皮肤有强烈的腐蚀作用

闪点：112.2℃
引燃温度：
爆炸极限（v/v）:
溶解性：易溶于水

应急处理

Chemical Characters
主要化学特性

Toxic, Corrosive
有毒，强腐蚀

1.急救措施
燃爆危险： 本品不燃，具强腐蚀性、强刺激性，可致人体严重灼伤。
皮肤接触： 立即脱去污染衣物，用大量流动清水缓缓清洗至少15分钟，并立即就医。
眼睛接触： 立即提起眼睑，用大量流动清水或生理盐水彻底冲洗至少15分钟。立即就医。
吸入： 迅速脱离现场至空气新鲜处。保持呼吸道通畅。呼吸困难时给输氧，严禁进行人工呼吸，可致进行人工呼吸者本人吸入氟
化氢气体。给予2-4%碳酸氢钠溶液雾化吸入，并立即就医。
食入： 用水漱口，给饮牛奶或蛋清，并立即就医。
2.消防措施
危险特性： 本品不燃，但能与大多数金属反应，生成氢气而引起爆炸。遇H发泡剂立即燃烧。腐蚀性极强。有害燃烧产物：氟化
氢。
灭火方法： 灭火剂：雾状水、泡沫。
3.泄漏处理措施
小量泄漏：用砂土、干燥石灰或苏打灰混合。也可以用大量水冲洗，地面清洗废水水稀释后可排入废水系统。
大量泄漏：构筑围堤或挖坑收容。用泵转移至专用收集器内，回收或运至废物处理场所处置。

防护措施

急救电话： 职业卫生咨询电话：

Hazard Notification Card 

Suggest the “Hazard Notification Card” of critical chemicals in place 

https://baike.baidu.com/item/%E7%87%83%E7%83%A7%E4%BA%A7%E7%89%A9
https://baike.baidu.com/item/%E5%BA%9F%E6%B0%B4


• Select appropriate PPE and clean-up 

tools based on evaluation results. 

• Select first and subsequent batches of 

supplies to be taken to site. 

• Select PPE for assisting personnel 

Level  A Level B Level C Level D

② Select PPE & Rescue Tools/Supplies  

ERT leading handling

Decontaminated by each other Decontaminated by assistant



• 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

③ Stop The Source 



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 LEL. 

On-site Emergency Response （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) 

③ Stop The Source （if possible）



Drain blocker 

承重型排水井保护垫 Cofferdam 围堰

④ Confine the Spill 

– Prevent from Further Diffusion/Spreading  

What’s wrong in this below picture?

If possible, never try to 

step into the spill area

http://item.grainger.cn/g/Newpig %E6%89%BF%E9%87%8D%E5%9E%8B%E6%8E%92%E6%B0%B4%E4%BA%95%E4%BF%9D%E6%8A%A4%E5%9E%AB/00001234/
http://item.grainger.cn/g/Newpig %E6%89%BF%E9%87%8D%E5%9E%8B%E6%8E%92%E6%B0%B4%E4%BA%95%E4%BF%9D%E6%8A%A4%E5%9E%AB/00001234/


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. 



1. Shut down valves connecting waste water collection and sewage system. 

2. Collect contaminated water/ liquid.  

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

Drainage System Connecting Outbound – (if connect to the spill )

Waste Water Collection Pool and Sewage System  



For spilled chemicals: 

Control/contain/absorb/collect 

After absorption, verify if spilled 

chemical need to be neutralized. 

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. 

⑤ Evaluate the incident and Implement Cleanup 



 Used absorbent material is contaminated with spilled chemicals. 

They are hazardous waste! 

⑤ Evaluate the incident and Implement Cleanup 



• Decontamination of PPE and personnel 

此图片来源于香港科技大学演习 Source: from Hong Kong University of Science and Technology drill 

Decontaminate 

contaminated personnel 

Decontaminate 

rescue personnel 

⑥ Decontaminate



Enter the precursor chemical WH

Confirm the MSDS and handle measuresArea Control

Drill Exercise 20210527 
化学品仓库R107化学品泄漏演习

Take chemical from WH

Clean the contaminated

Broke the glasses bottle



Waste collection

Spill control

Drill  Summary & ideas Exchanging

Drill Exercise 20210527 
化学品仓库R107化学品泄漏演习

Decontamination

ERT PPE Wearing Absorbing the spill material



• 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. 

⑦ Site Restoration 



“Nothing we do is worth 

getting hurt for !”

没什么是值得以牺牲安全作为代价！

EHS


