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Abstract 

Process Economics Program Report 6E 

ACRYLIC ACID FROM GLYCERIN 

(December 2011) 

Acrylic acid (AA) is a 4.4 million metric ton-per-year global petrochemical business with an 

average 2011 revenue of nearly $7 billion per year. AA is used primarily as a feedstock to 

produce water-soluble acrylate coatings for the paint industry, and to produce superabsorbent 

polymers (SAP) for the baby diaper industry. The dominant chemical company participants are 

Nippon Shokubai, BASF, Evonik and Dow Chemical. 

Nearly all commercial quantities of AA are produced via the two-stage oxidation of propylene 

monomer in air. Nippon Shokubai is the dominant AA process technology and catalyst provider, 

while BASF utilizes its own proprietary AA technology, primarily for captive use. 

Propylene feedstock cost is the largest single component of AA production costs. Since the 

propylene market price is closely tied to crude oil prices due to the use of crude oil derivatives—

naphtha (via steam cracking) and vacuum gas oil (via fluid catalytic cracking)—as the feedstocks 

for making propylene, alternative feedstocks for making AA have been considered that may, in 

the long term, have fundamentally lower costs to acquire, and result in fundamentally lower costs 

to produce AA. 

One such alternative feedstock for making AA is glycerin. Most commercial quantities of 

glycerin are produced as a by-product of converting natural oil triglycerides (palm oil, coconut oil, 

PKO, etc.) to commercial acids and alcohols via hydrogenation. Biodiesel production uses the 

same hydrogenation chemistry with feedstocks soybeans and rapeseeds, and has the potential 

to produce enormous quantities of glycerin (more than the conventional market can absorb), 

should biodiesel economics in the future become cost competitive with conventional diesel fuel 

from crude oil. 

Due to the potential availability of large quantities of biodiesel-based glycerin (at presumably 

low costs), several companies are investigating the potential for producing commercial quantities 

of AA from glycerin. Two such efforts have been reported by Nippon Shokubai and Arkema. 

This study presents Class-3 preliminary process engineering analysis, and the 

corresponding production economics, for producing AA from glycerin, and compares the results 

to comparable analysis of the conventional route to AA from propylene monomer, and from sugar 

fermentation through 3-hydroxypropionic acid as an intermediate product. The results allow the 

estimation of the production cost of AA as a function of the feedstock acquisition costs for 

glycerin versus propylene.  
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SRIC agrees to assign professionally qualified personnel to the preparation of the 

Process Economics Program’s reports and will perform the work in conformance with generally 

accepted professional standards. No other warranties expressed or implied are made. Because 

the reports are of an advisory nature, neither SRIC nor its employees will assume any liability for 

the special or consequential damages arising from the Client’s use of the results contained in the 

reports. The Client agrees to indemnify, defend, and hold SRIC, its officers, and employees 

harmless from any liability to any third party resulting directly or indirectly from the Client’s use of 

the reports or other deliverables produced by SRIC pursuant to this agreement. 

 
 
 
 

For detailed marketing data and information, the reader is referred to one of the SRI 

Consulting programs specializing in marketing research. THE CHEMICAL ECONOMICS 

HANDBOOK Program covers most major chemicals and chemical products produced in the 

United States and the WORLD PETROCHEMICALS PROGRAM covers major hydrocarbons and 

their derivatives on a worldwide basis. In addition the SRIC DIRECTORY OF CHEMICAL 

PRODUCERS services provide detailed lists of chemical producers by company, product, and 

plant for the United States, Western Europe, Canada, and East Asia, South America and Mexico. 
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