
Vinyl Acetate Monomer Technology

PROVEN TECHNOLOGY DEVELOPED AND TESTED BY SHOWA DENKO 

KBR offers Vinyl Acetate Monomer (VAM) technology in alliance with Showa Denko 
K K (SDK), which is backed by more than 40 years of know-how accumulated through 
safe and stable operation of SDK’s ethylene based VAM unit at its Oita Petrochemical 
Complex in Japan. 

VAM is an important commodity chemical with a wide range of industrial and 
commercial applications. One of the main uses of VAM is for manufacturing of 
polyvinyl acetate. The polymerization of VAM produces polyvinyl acetate, which is 
utilized in many consumer products, such as paints, adhesives, coatings film, wood 
glue and chewing gum. Polyvinyl alcohol, which is produced by the partial hydrolysis 
of polyvinyl acetate, is used by film and adhesives industries and in textiles. 

Consumption of these chemicals is driven by the growing middle class in China, India 
and other developing countries. Companies who require VAM for their production 
processes now have a cost-effective licensing option to produce it internally rather 
than buy it or partner with a VAM producer to achieve their business goals.

PROCESS OVERVIEW 

In the ethylene oxidative acetoxylation process, ethylene reacts with acetic acid (AA) 
and oxygen over a fixed-bed tubular reactor to form vinyl acetate. The reaction occurs in 
the vapor phase over a proprietary precious metal catalyst. The vapor-phase mixture is 
sent to the purification and separation system. 

The CO2 byproduct is removed from the gas stream by the CO2 removal system. CO2 
removal is necessary to maximize reaction efficiency. The recycle gas stream, consisting 
mostly of ethylene is then sent back to the reactor through the acetic acid vaporizer. The 
acetic acid concentration exiting the vaporizer is important for both reaction efficiency 
and safety. Oxygen is added to the ethylene/ acetic acid mixture exiting the vaporizer, 
prior to entering the reactor.

Vinyl Acetate 
Monomer (VAM) 
technology, offered 
by KBR is operated 
and improved by an 
active VAM producer –                       
Showa Denko (SDK).

	■ High Performance 
Catalyst: SDK 
continues to improve 
catalyst performance 
through constant 
research and 
development at its 
own facility

	■ Safety & Operability: 
The vapor-phase 
multi-tubular reactor 
is safe and easy  
to operate

	■ Lower Carbon 
Footprint: Ethylene 
acetoxidation process, 
over the acetylene 
route, is safer and 
results in a lower 
carbon footprint

	■ Process Innovations 
& Training: Licensees 
have access to the 
latest technology 
innovations 
developed by SDK, 
and SDK operating 
experience is applied 
to help train new 
operators

High Level Process Block Diagram



Vinyl Acetate Monomer Technology

The liquid stream exiting the gas/liquid separation system consists of VAM and byproducts 
such as water, ethyl acetate, acetaldehyde, and residual acetic acid. The first step in the 
liquid-phase separation is removal of acetic acid and water in the azeotropic distillation 
column. The bottom stream, consisting mostly of acetic acid, is sent to the acetic acid 
vaporizer as recycle. The overhead stream is sent to a separation drum, where water and 
organics are separated. Water is further stripped of organics and disposed, while the organic 
phase is further purified to produce the final VAM product. 

Main Reaction: C2H4 + CH3COOH + ½ O2            C2H3OCOCH3 + H2O 

Side Reaction: C²H4 + 3 O2            CO2 + 2 H2O 

PRODUCT QUALITY   

The KBR-SDK VAM process is an easy, reliable process to produce high purity VAM. 
Expected product specs are:

Purity                                              99.9 wt % min.                                                                                                                                             
Water                                              200 wt ppm max.                                                                                                                                             
Acetaldehyde                                100 wt ppm max                                                                                                                                    
Acidity (as Acetic acid)                20 wt ppm max.                                                                                                                                            
Color, Pt-Co Hazen                       10 max.                                                                                                                                             
Appearance                                    Colorless and transparent                                                                                                                                  
Specific gravity (20/20 oC)          0.932 - 0.936                                                                                                                                  
Plant design capacity                  300 ktA

KBR: YOUR PARTNER IN VINYL ACETATE PRODUCTION

KBR is proud to work with its customers across the globe to provide technology, 
value-added services, integrated EPC delivery and long-term operations and maintenance 
services to ensure consistent delivery with predictable results.

	■ Complete licensing and basic engineering design (LBED) packages 

	■ Turnkey EPC to transition seamlessly from licensing to operations

	■ Proprietary equipment vendor network

	■ Catalyst supply, mitigating the catalyst supply risk

	■ Value chain integration to improve overall production costs, decrease logistics 
complexity, and capitalize on economies of scale

K19040 © 2022 Kellogg Brown & Root LLC. All Rights Reserved. 03/2022

Follow us on social media:

kbr.com

Contact us for more information:
technology@kbr.com

KBR delivers 
the know how 
and experience 
SDK gained from 
operating and 
improving their 
VAM plant to 
ensure maximum 
return on your 
investment.


