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The Fortunes of Bauxite – Alumina – Part 2 
By Dmitri Allicock   -   for Guyanese Online 

 

The Opening of the Alumina Plant in 1961 
 

The Alumina Plant opened Tuesday, March 28, 1961. Minister of Trade and Industry, Dr. 

Cheddie Jagan, declared Demba’s $65 million Alumina Plant open with the turn of the 

control lever. He set the loader in action, giving a token finish to the loading of the S.S 

Sunhenderson with the first shipment of alumina ever to leave British Guiana.  

 The Demba Digest 
1
said no single construction project ever done in British Guiana has 

been as big as the building of Demba’s Alumina Plant. It dwarfs all others in cost, in the 

amount of materials it absorbed and in the quantity and quality of work that have been 

expended in its erection. 

 

 When Sprostons Construction Company personnel’s started this job in Dec. 1956, they 

had to solve a tremendous problem. They had to provide a solid foundation in the 

420,000 square yards of swamp and bush where the plant with its huge, heavy tanks and 

equipment was to stand. After determining the nature of the subsoil, they drained the 

swamp and cleared away the vegetation. Then they laid a foundation of steel and 

greenheart piling, which they drove up to 100 feet into the ground. Thirty two miles of 

steel piles and sixteen miles of greenheart piling were driven into the ground. The 

Alumina Plant production capacity was 230,000 tons of alumina a year in 1961. 

Another part of the project, which went on all the time, was the construction of an 

entirely new $9 million power station of 15,000 kilowatts capacity. This was built to 

supply steam, electricity and compressed air to the Alumina Plant and also to provide 

electricity to the rest of Mackenzie and Demba. The year 1961 was indeed a good year as 

bauxite, and now alumina, dominated life in Upper Demerara. 

 

                                                        
1 The Demba Digest was a weekly newspaper provided by Demba. 
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   ALUMINA                           Ruins of the Alumina Plant- cannibalized for scrap iron in 2010 

 

The making of Alumina occurred at the Alumina plant located at Speightland. Bauxite 

is first processed to make alumina, or aluminum oxide, a white granular material. 

Alumina is lighter than bauxite because the water has been removed, and it flows readily 

in the processing plants, unlike bauxite which has a sticky, muddy consistency. The 

making of Alumina is bit more complicated. 

STEP 1- Crushing and Grinding: Alumina recovery begins by passing the bauxite 

through screens to sort it by size. It is then crushed to produce relatively uniformly sized 

material. The ore is then fed into large grinding mills and mixed with a caustic soda 

solution at high temperature and pressure. The grinding mill rotates like a huge drum 

while steel rods - rolling around loose inside the mill - grind the ore to an even finer 

consistency. The process is a lot like a kitchen blender only much slower and much 

larger. The material finally discharged from the mill is called slurry.  

The resulting liquor contains a solution of sodium aluminate and not dissolved bauxite 

residues containing iron, silicon, and titanium. These residues - commonly referred to as 

"red mud" - gradually sink to the bottom of the tank and are removed.  

 

 

STEP 2-Digesting: The slurry is pumped to a 

digester where the chemical reaction to dissolve 

the alumina takes place. In the digester the slurry - 

under 50 pounds per square inch pressure - is 

heated to 300 °Fahrenheit (145 °Celsius). It 

remains in the digester under those conditions 

from 30 minutes to several hours.  

More caustic soda is added to dissolve aluminum containing compounds in the slurry.  

http://www.rocksandminerals.com/aluminum/finder/H2.HTM#IRON
http://www.rocksandminerals.com/aluminum/finder/H3.HTM#SILICON
http://www.rocksandminerals.com/aluminum/finder/H3.HTM#TITANIUM
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Undesirable compounds either don't dissolve in the caustic soda, or combine with other 

compounds to create a scale on equipment which must be periodically cleaned. The 

digestion process produces a sodium aluminate solution. Because all of this takes place in 

a pressure cooker, the slurry is pumped into a series of "flash tanks" to reduce the 

pressure and heat before it is transferred into "settling tanks."  

 

 

STEP 3-Settling: Settling is achieved primarily by using gravity, although some 

chemicals are added to aid the process. Just as a glass of sugar water with fine sand 

suspended in it will separate out over time, the impurities in the slurry - things like sand 

and iron and other trace elements that do not dissolve - will eventually settle to the 

bottom.  

The liquor at the top of the tank (which looks like coffee) is now directed through a series 

of filters. After washing to recover alumina and caustic soda, the remaining red mud
2
 is 

pumped into large storage ponds where it is 

dried by evaporation.  

The alumina in the still warm liquor consists of 

tiny, suspended crystals. However there are 

still some very fine, solid impurities that must 

be removed. Just as coffee filters keep the 

grounds out of your cup, the filters here work 

the same way.  

The giant-sized filters consist of a series of "leaves" - big cloth filters over steel frames - 

and remove much of the remaining solids in the liquor. The material caught by the filters 

is known as a "filter cake" and is washed to remove alumina and caustic soda. The 

filtered liquor - a sodium aluminate solution - is then cooled and pumped to the 

"precipitators."  

 
STEP 4-Precipitation: Imagine a tank 
as tall as a six-story building. Now 
imagine row after row of those tanks 
called precipitators. The clear sodium 
aluminate from the settling and filtering 
operation is pumped into these 
precipitators.  

                                                        
2  Red mud is the slurry of Caustic that spilled several times into the Demerara River. 



 

 

4 
 

 
Fine particles of alumina - called "seed crystals" (alumina hydrate) - are added to start the 

precipitation of pure alumina particles as the liquor cools.  

Alumina crystals begin to grow around the seeds, and then settle to the bottom of the tank 

where they are removed and transferred to "thickening tanks." Finally, it is filtered again 

then transferred by conveyor to the "calcination kilns."  

 

 

 

STEP 5-Calcination: Calcination is a 

heating process to remove the chemically 

combined water from the alumina hydrate. 

That's why, once the hydrated alumina is 

calcined, it is referred to as anhydrous 

alumina. "Anhydrous" means "without 

water."  

From precipitation, the hydrate is filtered and washed to rinse away impurities and 

remove moisture. A continuous conveyor system delivers the hydrate into the calcining 

kiln. The calcining kiln is brick-lined inside and gas-fired to a temperature of 2,000 °F or 

1,100 °C. It slowly rotates (to make sure the alumina dries evenly) and is mounted on a 

tilted foundation which allows the alumina to move through it to cooling equipment. 

(Newer plants use a method called fluid bed calcining where alumina particles are 

suspended above a screen by hot air and calcined.)  

The result is a white powder like that shown below: pure alumina. The caustic soda is 

returned to the beginning of the process and used again. Drawing and information are 

courtesy of Reynolds Aluminum Alcoa and the Aluminum Institute. 
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Calcined Bauxite and Alumina from this plant was exported to smelters all over the world 

to be further processed into the very desirable Aluminum. Aluminum usage has grown to 

be used in countless household items, cars, airplanes, electronics and much more.   

 It was hard and exhausting work in heat, dust, and noise, but it was well worth it. The 

lives of the people of Demerara and Guyana as whole benefitted.  

The government of British Guiana, and later Guyana, benefitted from the very large taxes 

that Demba had to pay. The Alumina Plant was closed 11 years after Nationalization and 

tragically resulted in thousands of workers being unemployed for the first time in the 

Community’s history. 

 

 

 

 

 


