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Activity
Tosoh Corporation in Japan produces the vinyl chloride monomer (VCM). On November 13,2011 an incident
happened at the facility.
Hazards
The Safety Data Sheet for VCM and 1,1 EDC states:

Extremely flammable gas

Contains gas under pressure; may explode if heated

May form explosive mixtures in air
Preventative Actions and Safeguards
Ensure all proper personnel are trained on the process and know how to handle different situations.
Contingency Plan/ Mitigating Actions
Install necessary safeguards and alarms, which monitors the whole tower.
Initiating Event
The ignition started when HCl reacted with VCM
to produce 1,1-EDC catalyzed by FeCl3, which HCI
was produced by HCl and iron rust inside the | Propylene
back-flow tank of the HCI tower. The
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was partial, the temperature balance of the HCI tower altered and the middle tier temperature fell from 80C to
57C. To regain the temperature lost, steam was increased and reflux volume was decreased. The operator did
not understand that they should control the top and bottom temperatures of the HCl tower. The temperature at
the top of the tower typically is -24C, but it increased to 38C. The VCM was mixed in the upper part of the tower
and the back-flow tank also. The operators believed the HCI tower condition was stable because the middle
stage was restored to its normal temperature. After the VCM mixed in the back-flow tank, it then mixed with the
oxidation line B causing the entire production facility to halt. The managers recognized the temperature at the
top of the tower was not normal and assumed the VCM mixed into the back-flow tank, but were unaware of the
1,1-EDC that was produced. They stopped the back-flow pump, which brought the level of HCl in this tank back
to 100% and then sealed it. The HCI tower refrigerator was stopped and the back flow tank of the HCI tower was
detached from the main tower, so the backflow tank of the HCI tower was closed. The transfer of liquid from the
back-flow tank of the HCI tower to the liquid HCI temporary receiving tank started and the pressure of the liquid
HCl in the temporary tank began to increase, something the operators were unaware of. They soon realized the
pressure increase in the temporary tank and they began pressure relief action. The alarm sounded and white
smoke discharged from the top of the liquid HCI temporary tank during the relief. The pressure of the back-flow
tank of the HCI tower rose to 2.0 MPGa and it can hold only a pressure of 1.9 MPGa. This pressure caused the
tank to rupture, explode and burst into flames.

Lessons Learned

First thing is the lack of training for the operator when he was restoring temperature to only the middle stage. It
is necessary to take both the top and bottom into consideration also when increasing temperature anywhere
and this was something the operator was unaware of due to gaps in his training. There was also no alarm for
detecting abnormal temperatures at the top of the tower, which caused the operator to be only focused on the
middle tier to be monitored. There was also a lack of written record saying the standard value of temperature of
each part of the HCI tower. This plant lacked any operating standards, which did not help operators safely solve
their problems.
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