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Glossary 

AA Acrylic acid 

AM Acrylamide 

AUL Absorbency under load 

AUP Absorbency under pressure 

BFW Boiler feedwater 

bhp Brake horsepower 

BLI Battery limits investment 

Btu British thermal units 

°C Degrees Celsius 

CAA Crude acrylic acid 

Capex Capital expenditure 

¢/gal  Cents per gallon 

¢/kWh   Cents per kilowatt-hour 

¢/lb  Cents per pound 

¢/Mgal   Cents per thousand gallons 

cm Centimeters 

CRC Centrifuge retention capacity 

¢/TR-h  Cents per refrigeration ton 

CS Carbon steel 

CW Cooling water 

DM Demineralized 

$/h Dollars per hour 

$/Mgal   Dollars per thousand gallons 

$/Mlb   Dollars per thousand pounds 

$/MMBtu  Dollars per million British thermal units 

$/Mscf  Dollars per thousand standard cubic feet 

$/t Dollars per metric ton  

EGDGE Ethylene glycol diglycidyl ether 

°F Degrees Fahrenheit 

FOB Free/freight on board 

G&A General and administrative 

GAA Glacial acrylic acid 

gal Gallons 

GHG Greenhouse gas 

gpm Gallons per minute 

HDDA 1,6-Hexanediol diacrylate 

HVAC Heating, ventilation and air conditioning 

IPN Interpenetrating polymer network 

IUPAC International Union of Pure and Applied Chemistry 

kcal   Kilocalories 

kg  Kilograms 

kg/h Kilograms per hour 

kJ/mol Kilojoules per mole 

KO Knockout 

KTPA Kilotons per annum 

kW Kilowatts 

kWh Kilowatt-hour 

lb Pounds 

lb/h  Pounds per hour 

lb/lb  Pounds per pound 

LP Low-pressure 

MEHQ Hydroquinone monomethyl ether  

min  Minutes 

μm  Micrometers 

Mlb/h  Thousand pounds per hour 
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mm  Millimeters 

MMBtu/h Million British thermal units per hour 

m/min  Meters per minute 

MMlb/y Million pounds per year 

mol% Molar percent 

Mol. wt. Molecular weight 

Mscf/h Thousand standard cubic feet per hour 

Opex Operating expenditure 

PAA Polyacrylic acid 

PEGDA Polyethylene glycol diacrylate 

PEP Process Economics Program 

PFD Process flow diagram 

ppm Parts per million 

PSD Particle size distribution 

psig Pounds per square inch gauge 

PTZ Dibenzo-1,4-thiazine 

ROI Return on investment 

SAP Superabsorbent polymer 

scf Standard cubic feet 

SPS  Sodium persulfate 

SS Stainless steel 

TFC Total fixed capital 

t/h Metric tons per hour 

TPO Diphenyl (2,4,6-trimethylbenzoyl) phosphine oxide 

TR Refrigeration tons 

TR-h Refrigeration ton-hour 

t/t Metric tons per metric ton 

t/y Metric tons per year 

UV Ultraviolet 

wt% Weight percent 

WWT Wastewater treatment 

y Years 
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Abstract 

Superabsorbent polymers (SAPs) are polymer networks distinguished by their exceptional liquid-absorption capacity and 

highly porous structure, making them increasingly valuable across diverse industries. While their hydrophilic properties 

are extensively utilized in hygiene applications, SAPs also exhibit unique structural, thermal, and rheological 

characteristics that are being leveraged in biomedical, agricultural, slurry dewatering, and cement and concrete sectors. 

This review examines advancements in SAP production, with particular emphasis on the continuous belt reactor process. 

The process is based on free-radical gel polymerization of partially neutralized acrylic acid conducted on an endless 

conveyor belt, offering enhanced efficiency and product consistency.  

This review addresses the technical and economic aspects of producing commercial-grade SAP by belt reactor, a process 

similar to Lummus Technology’s Saplene™ process, with a plant capacity of 110.24 million pounds per year (MMlb/y) 

[50,000 metric tons per year (t/y)]. Saplene™ process is a water-based, UV-initiated gel polymerization process carried out 

in a continuous belt reactor. The process flow diagram, material balance, major equipment list with specifications, cost 

information for battery limits and off-sites, variable costs, capital and operating expenditures, and total production cost are 

included in this assessment. The Process Economics Program’s independent interpretation of the commercial process, 

based on data from publicly available sources, including technical articles and patents, serves as the basis for the 

economic evaluation provided in this review. It may not accurately depict the actual plant layout, either whole or in part. 
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