
The invention provides a method of inhibiting the accumulation of DSP scale in the 

liquor circuit of Bayer process equipment. The method includes adding one or more 

particular silane based small molecules to the liquor fluid circuit. These scale 

inhibitors reduce DSP scale formation and thereby increase fluid throughput, increase 

the amount of time Bayer process equipment can be operational and reduce the need 

for expensive and dangerous acid washes of Bayer process equipment. As a result, 

the invention provides a significant reduction in the total cost of operating a Bayer 

process. 



I/We Claim: 

1. A method for the reduction of aluminosilicate containing scale in a Bayer 

process comprising the steps of: 

adding to the Bayer process stream an aluminosilicate scale inhibiting amount 

of a small molecule having at least one Si(OR)n group where R = H, C1-C12 

Alkyl, Aryl, Na, K, Li, or NH4 and n = 1, 2, or 3. 

2. The method of claim 1 wherein the small molecule is according to the 

formula: 
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wherein M, J, and R groups are each one selected from the list consisting of 

C1-C6 alkyloxy, hydrogen, hydroxide, or Ci-Ce alkyl groups. 

3. The method of claim I wherein the small molecule is according to the 

formula: 
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wherein M, J, and R groups are each one selected from the list consisting of 

Ci-Ce alkyloxy, hydrogen, hydroxide, or Ci-Ce alkyl groups. 

4. A method for reducing siliceous scale in a Bayer process comprising the step 

of: 

adding to a Bayer liquor efficacious amount of reaction product between an amine-

containing small molecule and an amine-reactive molecule containing at least one 

amine-reactive group per molecule and at least one - Si(OR)n group per molecule , 

where n = 1, 2, or 3, and R = H, C1-C12 Alkyl, Aryl, Na, K, Li, or NH4, or a mixture 

of such reaction products. 

5. The method of claim 4 in which the amine containing molecule is selected 

from the group consisting of: isophoronediamine, C,C,C-trimethylhexanediamine, 

hexanediamine, meta-xylenediamine, 4,4'-methylenebiscyclohexylamine, 1,2-

diaminocyclohexane, saturated fatty amines, unsaturated fatty amines, N-fatty-1,3-

propanediamine such as cocoalkylpropanediamine, oleylpropanediamine, 
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dodecylpropanediamine, hydrogenized tallowalkylpropanediamine, and 

tallowalkylpropanediamine and any combination thereof. 

6. The method of claim 4 wherein the amine-reactive molecule, is selected from 

a list comprised of 3-glycidoxypropyltrialkoxysilane, 3-

glycidoxypropylalkyldialkoxysilane, 3-glycidoxypropyldialkylmonoalkoxysilane, 3-

isocyanatopropyltrialkoxysilane, 3-isocyanatopropylalkyldialkoxysilane, 3-

isocyanatopropyldialkylmonoalkoxysilane, 3-chloropropyltrialkoxysilane, 3-

chloropropylalkyldialkoxysilane, and3-chloropropyldialkylmonoalkoxysilane. 

7. A method for reducing siliceous scale in a Bayer process comprising the step 

of 

adding to a Bayer liquor a scale inhibiting amount of a composition of matter, the 

composition comprising a reaction product made from reacting: 

an amine-containing small molecule and, 

an amine-reactive small molecule containing at least one amine-reactive group 

per molecule and at least one - Si(OR)n group per molecule, where n = 1, 2, or 

3, and R = H, CI-CI 2 Alkyl, Aryl, Na, K, Li, or NH4, and 

an amine-reactive hydrophobic molecule with a molecular weight of less than 

500 daltons. 

8. The method of claim 7 in which the amine containing molecule is selected 

from the group consisting of: isophoronediamine, C,C,C-trimethylhexanediamine, 

hexanediamine, meta-xylenediamine, 4,4'-methylenebiscyclohexylamine, 1,2-

diaminocyclohexane, saturated fatty amines, unsaturated fatty amines, N-fatty-1,3-
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propanediamine such as cocoalkylpropanediamine, oleylpropanediamine, 

dodecylpropanediamine, hydrogenized tallowalkylpropanediamine, and 

tallowalkylpropanediamine and any combination thereof. 

9. The method of claim 7 wherein the amine-reactive molecule, is selected from 

a list comprised of 3-glycidoxypropyltrialkoxysilane, 3-

glycidoxypropylalkyldialkoxysilane, 3-glycidoxypropyldialkylmonoalkoxysilane, 3-

isocyanatopropyltrialkoxysilane, 3-isocyanatopropylalkyldialkoxysilane, 3-

isocyanatopropyldialkylmonoalkoxysilane, 3-chloropropyltrialkoxysilane, 3-

chloropropylalkyldialkoxysilane, and 3-chloropropyldialkylmonoalkoxysilane. 

10. The method of claim 7 in which the amine-reactive hydrophobic small 

molecule is selected from a group consisting of C3-C22 glycidyl ether, C3-C22 

isocyanate, C3-C22 chloride, C3-C22 bromide, C3-C22 iodide, C3-C22 sulfate ester, C3-

C22 phenolglycidyl ether, and any combination thereof 

Dated this 18 April 2012 
LUNALISA POTSANGBAM 

IN/PA-1760 
Agent for the Applicant 

To, 
The Controller of Patents 
The Patent Office at New Delhi 
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Background of the Invention 

This invention relates to compositions of matter and methods of using 

them to treat scale in various industrial process streams, in particular certain silane 

based small molecules that have been found to be particularly effective in treating 

aluminosilicate scale in a Bayer process stream. 

As described among other places in US Patent 6,814,873 the contents 

of which are incorporated by reference in their entirety, the Bayer process is used to 

manufacture alumina from Bauxite ore. The process uses caustic solution to extract 

soluble alumina values from the bauxite. After dissolution of the alumina values from 

the bauxite and removal of insoluble waste material from the process stream the 

soluble alumina is precipitated as solid alumina trihydrate. The remaining caustic 

solution known as "liquor" and / or "spent liquor" is then recycled back to earlier 

stages in the process and is used to treat fresh bauxite. It thus forms a fluid circuit. 

For the purposes of this application, this description defines the term "liquor". The 

recycling of liquor within the fluid circuit however has its own complexities. 

Bauxite often contains silica in various forms and amounts. Some of 

the silica is unreactive so it does not dissolve and remains as solid material within the 

Bayer circuit. Other forms of silica (for example clays) are reactive and dissolve in 

caustic when added into Bayer process liquors, thus increasing the silica concentration 

in the liquor. As liquor flows repeatedly through the circuit of the Bayer process, the 

concentration of silica in the liquor further increases, eventually to a point where it 

reacts with aluminum and soda to form insoluble aluminosilicate particles. 

Aluminosilicate solid is observed in at least two forms, sodalite and cancrinite. These 
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