SiYProTM Case Study
Ethylene Plant Caustic Tower

The chemistry of resultsTM

Situation
An ethylene producer in nor theast China was experiencing poor quality spent caustic in the acid gas removal
section of the plant. The caustic was heavily emulsified and had a thick orange oil layer on top of the milky bulk
liquid. The caustic tower was treated with a red-oil inhibitor from a domestic supplier.

Approach
Problems of this nature are typically caused by the presence of aldehydes in the cracked gas feed to the tower.
Acetaldehyde is the main contributor. This molecule is generated in the cracking furnaces and cannot be easily
prevented. Furthermore, in plants that recycle streams from polyethylene plants using vinyl acetate as co-monomer,
acetaldehyde is also generated when the recycled vinyl acetate makes contact with caustic. In the high pH
environment of the caustic tower, acetaldehyde rapidly reacts with itself through an aldol reaction and then dehydrates
to form crotonaldehyde. This molecule is also highly reactive in caustic and reacts with further aldehyde molecules
to form oligomers and polymers. These molecules have very poor solubility in caustic and tend to form a separate
layer on top of the caustic. At higher molecular weight they start to solidify and create fouling in the tower or
the spent caustic system.
Liquid hydrocarbons such as aromatics that have condensed from the process stream in the tower can help to
keep the aldol polymers mobile, as can a deliberate wash oil injection. However, this generates a waste stream,
which needs to be fur ther processed. Many commercially available solutions exist to manage the problem,
including dispersants to keep the aldol-containing oil layer emulsified in the bulk caustic. It, however, is generally
preferential to eliminate the oil by use of an inhibitor. Of the available inhibitors, there is a range of performances
depending on the mode of action and ef ficacy. SiYPro™ E242 has been found to show par ticularly fast and
ef fective scavenging of aldehydes. The scavenged aldehyde-inhibitor adduct leaves the tower dissolved in the
spent caustic.

Results
Evonik star ted to apply SiYPro™ E242 into the strong and weak caustic loops inside the tower. Within a few
days, the orange hydrocarbon layer star ted to become thinner and within three months the oil layer had almost
disappeared.
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Exclusions of Liability This information and any recommendations, technical or otherwise, are presented in good faith and believed to be correct as of the date prepared. Recipients of this information and recommendations must make
their own determination as to its suitability for their purposes. In no event shall Evonik assume liability for damages or losses of any kind or nature that result from the use of or reliance upon this information and recommendations.
E VONIK E XPRESSLY DISCL AIMS ANY REPRESENTATIONS AND WARR ANTIES OF ANY KIND, WHE THER E XPRESS OR IMPLIED, AS TO THE ACCUR ACY, COMPLE TENESS, NON-INFRINGEMENT, MERCHANTABILIT Y AND /
OR FITNESS FOR A PARTICUL AR PURPOSE ( E VEN IF E VONIK IS AWARE OF SUCH PURPOSE ) WITH RESPECT TO ANY INFORMATION AND RECOMMENDATIONS PROVIDED. Refere nce to any trade name s used by othe r
companies is neither a recommendation nor an endorsement of the corresponding product, and does not imply that similar products could not be used. Evonik reser ves the right to make any changes to the information and /or
recommendations at any time, without prior or subsequent notice.
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