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Glossary 

aMDEA Activated MDEA 

atm Atmospheres 

barg Bar gauge pressure 

BFW Boiler feedwater 

bhp Brake horsepower 

BLI Battery limits investment 

°C Degree Celsius 

CAGR Compounded annual growth rate 

Capex Capital expenditure 

CCS Carbon capture and sequestration 

¢/gal Cents per gallon 

¢/kWh Cents per kilowatt-hour 

¢/lb Cent per pound 

¢/Mgal Cents per thousand gallons 

CSTR Continuous stirred-tank reactor 

CW Cooling water 

$/h Dollars per hour 

$/kg Dollars per kilogram 

$/Mgal Dollars per thousand gallons 

$/Mlb Dollars per thousand pounds 

$/t Dollars per metric ton 

DEA Diethanolamine 

DMA Dimethylamine 

DMAc Dimethylacetamide 

DMEA Dimethylethanolamine 

DMF Dimethylformamide 

EPC Engineering procurement and construction 

°F Degree Fahrenheit 

FOB Free/freight on board 

ft Feet 

ft dia Feet diameter 

G&A General and administrative 

gal Gallons 

GBL Gamma-butyrolactone 

GHG Greenhouse gas 

g/mol Grams per mole 

gpm Gallons per minute 

HES Hydroxyethyl sarcosine 

HVAC Heating, ventilation and air conditioning 

IEA International Energy Agency 

kg Kilograms 

kg/h Kilograms per hour 

kg/kmol Kilogram per kilomole 

kJ/mol Kilojoules per mole 

kPa Kilopascals 

KTPA Kilotons per annum 

kW Kilowatts 

kWh Kilowatt-hour 

lb Pounds 

lb/h Pounds per hour 

lb/lb Pound per pound 

LEL Lower explosive limit 

MAE Methylaminoethanol 

MDEA Methyldiethanolamine 

MEA Monoethanolamine 
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Mlb/h Thousand pounds per hour 

MMBtu/h Million British thermal units per hour  

MMEA Monomethylamine 

mmHg Millimeter of mercury 

MMlb/y Million pounds per year 

MPa Megapascals 

MOC Material of construction 

MW Molecular weight 

NMP N-methyl-2-pyrrolidone 

Opex Operating expenditure 

PEP Process Economics Program  

PFD Process flow diagram 

ppb Parts per billion  

psig Pounds per square inch gauge 

PZ Piperazine 

ROI Return on investment 

sq ft Square feet 

Syngas Synthesis gas 

TFC Total fixed capital 

TMA Trimethylamine 

t/y  Metric tons per year 

UEL Upper explosive limit 

vol% Volume percent 

wt% Weight percent 

y Year 
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Abstract 
This review examines the technology and economics of producing methyldiethanolamine (MDEA) using ammonia, 

methanol, and ethylene oxide as the raw materials. The process evaluated by this review is a generic process for the 

production of alkylamines and their separation, as well as the use of monomethylamine (MMEA) to produce MDEA. The 

evaluation process entails a series of steps involving a brief process review followed by detailed parametric information 

about the technology, such as process operation key conditions, process description, material and energy balance, 

equipment sizes, utility consumption, and a process flowsheet. The process economics are presented in the latter part of 

the review.  

The technology is a two-step process for a production capacity of 185,000 metric tons per year (t/y) [408 million pounds 

per year (MMlb/y)] of MDEA. In the first step, methanol and ammonia are reacted to form alkylamines. These alkylamines 

are separated in a series of columns, where dimethylamine (DMA) and trimethylamine (TMA) are the byproducts. The 

second step is the reaction of the purified MMEA with ethylene oxide to produce MDEA. The separation of amines is 

carried out by an extractive distillation column that uses water as the extractive solvent. 

In the end, the economics of MDEA production are presented for a plant manufacturing MDEA using ammonia, methanol, 

and ethylene oxide as the raw materials. A new greenfield plant to manufacture MDEA appears to be a feasible 

proposition. The market price of MDEA could be volatile because it is mainly used in the oil and gas industry, which is 

also a volatile industry, as far as market prices are concerned.  

The process flow diagrams, material balance, major equipment list with specifications, cost information for battery limits, 

variable costs, capital expenditure (capex) and operating expenditure (opex), and total production costs are evaluated in 

this analysis. The technological and economic assessment of the process is the Process Economics Program (PEP)’s 

independent interpretation of a potential commercial process. Each of these is based on the information presented in the 

open literature, such as patents or technical articles, and may not reflect in whole or in part the actual plant configuration. 

We do believe that these sources are sufficient to represent the process and process economics within the range of 

accuracy necessary for the economic evaluations of the conceptual process designs. 
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