
• 化学反应事故在过程工业中时有发生。例

如，2009年9月15日美国化学安全与危害调查

委员会发表的一份事故调查报告，提到了在

佛罗里达州发生的一起失控的化学反应事

故，共造成4人死亡，32人受伤

(www.csb.gov)。

•从安全阀、爆破片、或其它卸压装置释放出

来化学材料必须排放到安全位置或进入到排

放物处理系统中。

•关键安全系统必须得到正确的维护并完全处

于运行状态。

25年前的这个月，也就是1984年12月3

日，过程工业历史上最惨烈的悲剧之一，在

印度博帕尔的一家杀虫剂生产厂里发生了：

这天午夜过后不久，甲基异氰酸盐（MIC），

这种剧毒气体，就从这家工厂里大量泄漏出

来，人们也许永远不会得知死难者的确切数

字，但据估计，应在2000～4000范围内，受

伤人数在100,000左右或更多。据调查博帕尔

事故的国际医学委员会估计，截止1994年，

仍有50，000多人部分或完全丧失能力。

博帕尔事故属于化学反应事故。甲基异氰

酸盐与水反应时会释放出热量。水混进贮罐

后，反应产生的热量和压力使安全阀打开

了。有安全系统在没有实施工艺变更评估的

情况下被解除了运行状态，或者整个安全系

统根本就没有能力应对这样的泄漏排放。事

故造成大约40吨剧毒的甲基异氰酸盐释放到

了社区内，使数万居民暴露在剧毒气体环境

之中。

请记住博帕尔事故及其它悲剧，并从中汲取教训！

2009年12月25年前–发生在博帕尔的悲剧

你能做什么?你知道吗?
•通过因特网资源，以及在2004年12月的《工

艺安全警示灯》（一个可在www.sache.org

网站上浏览到的只读文件）中，你可学习到

更多关于博帕尔事故的内容。

•你工厂要汲取博帕尔事故中的经验教训—例

如，要理解所有工艺上存在的危险，包括化

学反应危险；要清楚可能发生的事故中最糟

糕的情况是什么；要维护好关键安全系统；

要做好应急响应准备。

•决不要对你工厂的危害掉以轻心—要谨记有

什么事情会出差错！
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1 – MIC 贮罐（已从地

下移出）
2 – 排放MIC的火炬烟

囱
3 – 氢氧化钠洗涤塔

（在这次事故中没
有运行）

4 –于2004年所看到的
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What Happened?

What You Can Do

Union Carbide Bhopal Plant

Bhopal—A Tragic Event

It was just after midnight, 
De c e mbe r  3 ,  1984  in 
B h o p a l ,  I n d i a .   A 
s u c c e s s i o n  o f  e v e n t s 
occurred in the Union 
Carbide India Limited 
facility that led to the 
release of ~40 metric tons 
of methyl isocyanate (MIC)

The basic cause has been agreed 
upon by most experts who 
investigated this event: a significant 
quantity of water entered the  MIC 
storage tank.  Water reacted with 
MIC, temperature and pressure rose 
and several safety systems could not 
deal with the event.  Eventually, the 
vessel's relief device lifted, 
releasing MIC vapor.……

20 years later, the exact water 
source remains controversial.  
However, it is clear that installed 
safety systems did NOT prevent a 
large release of toxic gas. 

- More than any other in the history of the chemical industry, 
this incident demonstrates why robust safety systems are critical 
when handling hazardous materials.  This incident was also one of 
the driving forces which defined process safety management as 
we know it today.
- Understand the reactivity hazards of all materials in your 
process.  Read the reactivity section of your MSDS's, fully 
understand all reactivity instructions in your operating procedures 
and be knowledgeable about why your safety systems (e.g. 
interlocks, relief devices, scrubbers) are there and how they work.
- If a material in your area reacts with water: 1) be cautious
when washing equipment for maintenance or whenever a water 
hose is used, and 2) remember that compressed air may contain 
condensed water – be sure process air is free of water before 
blowing lines.
- Understand the emergency procedures you are to take if the 
temperature or pressure increases quickly in vessels storing 
hazardous materials, especially those which are reactive.
- Encourage your management and  technical group to have a 
discussion about the “worst case” for the facility you work in and 
what safeguards have to be maintained to prevent that scenario 
from occurring.

gas.  The consequences    
were tragic:  according to the 
Indian government, more than 
3800 people died shortly after the 
re lease  and thousands  were 
injured.………………......……….

Understand  the "worst case scenario“ & “layers of protection” for your facility!
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