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TEREPHTHALIC ACID ESTERS FORMATION 

 

CROSS-REFERENCE 

[0001] This patent application claims the benefit of U.S. Application No. 15/706,484, filed 

September 15, 2017, which is incorporated herein by reference in its entirety.  

FIELD OF THE INVENTION 

[0002] The present disclosure relates to the formation of ester derivatives from polyesters and 

more specifically to the formation of terephthalic acid esters from polyethylene terephthalate 

(PET) or poly(ethylene glycol-co-1,4-cyclohexanedimethanol terephthalate) (PETG). The present 

disclosure also relates to the formation of dimethyl terephthalate (DMT). The present disclosure 

also relates to the formation of monoethylene glycol (MEG). 

 

BACKGROUND OF THE INVENTION 

[0003] The polyethylene terephthalate (PET) bottle resin market has been growing strongly as 

PET resins have replaced glass in carbonated soft drink, bottled water and food containers. 

[0004] Dimethyl terephthalate (DMT) is primarily used in the manufacture of polyethylene 

terephthalate (PET) for fiber, film, container plastics, and specialty plastics applications. 

[0005] The largest polyester sector is the fibers market where it is used to make clothes, home 

textiles such as sheets and curtains, carpets and rugs, and industrial products such as tire cord, 

seat belts, hoses and ropes. PET film is utilized in electrical applications such as dielectric metal 

foil capacitors and for food packaging. 

[0006] The growth in polyester has not been converted into DMT demand. For most grades of 

polyester used in textiles and food and beverage containers, it is more economical to use purified 

terephthalic acid rather than DMT.  

 

SUMMARY 

[0006a] In an aspect of the present disclosure, there is provided a process for the transformation of a 

polyester selected from polyethylene terephthalate and poly(ethylene glycol-co-1,4-cyclohexanedimethanol 

terephthalate) into dimethyl terephthalate; 

the process comprising admixing the polyester with a mixture comprising:  

(a) methanol; and 

(b) a sub-stoichiometric amount of an alkoxide;  

wherein the process is performed at a temperature between about 25 ºC and about 80 ºC; wherein 

the ratio of the polyester to the alkoxide is between about 20:1 and about 50:1 (w:w); and 

wherein the process achieves at least about 70% yield of dimethyl terephthalate.
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[0007] Disclosed herein is a process for the transformation of a polyester selected from the 

group consisting of polyethylene terephthalate and poly(ethylene glycol-co-1,4-

cyclohexanedimethanol terephthalate) into a terephthalate of Formula (I): 

 Formula (I); 

wherein R1 and R2 are independently selected from the group consisting of hydrogen, C1-

C6 alkyl, C1-C6 haloalkyl, C1-C6 hydroxyalkyl, optionally substituted C3-C8 cycloalkyl, 
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optionally substituted (C1-C6 alkyl)(C3-C8 cycloalkyl), optionally substituted aryl, and 

optionally substituted (C1-C6 alkyl)(aryl); provided that one of R1 or R2 is not hydrogen;  

the process comprising admixing the polyester with a mixture comprising:  

(a) a solvent for swelling the polyester;  

(b) an alcoholic solvent; and 

(c) a sub-stoichiometric amount of an alkoxide. 

[0001] In some example of the process, R1 or R2 is methyl. 

[0002] In some example of the process, the alcoholic solvent is selected from the group 

consisting of methanol, ethanol, n-propanol, isopropanol, t-butanol, ethylene glycol, glycerol, 

cyclohexane-1,4-diyldimethanol, phenol, benzyl alcohol, and any combinations thereof. 

[0003] In some example of the process, the alcoholic solvent is methanol. 

[0004] In some example of the process, the solvent for swelling the polyester is selected from the 

group consisting of a non polar solvent, a polar aprotic solvent, a polar protic solvent, and any 

combinations thereof. 

[0005] In some example of the process, the solvent for swelling the polyester is selected from the 

group consisting of DMSO, DMF, acetone, a halogenated solvent, n-hexane, nitrobenzene, 

methanol, benzyl alcohol, benzaldehyde, and any combinations thereof. 

[0006] In some example of the process, the solvent for swelling the polyester is a halogenated 

solvent. 

[0007] In some example of the process, the solvent for swelling the polyester is a methanol. 

[0008] In some example of the process, the ratio of solvent for swelling the polyester to alcoholic 

solvent is between about 0.1:1 and about 2:1 (w:w). 

[0009] In some example of the process, the ratio of solvent for swelling the polyester to alcoholic 

solvent is between about 0.5:1 and about 1:1 (w:w). 

[0010] In some example of the process, the alkoxide is selected from the group consisting of an 

alkali metal alkoxide, an alkaline earth metal alkoxide, a metal alkoxide, an ammonium alkoxide 

and any combinations thereof. 

[0011] In some example of the process, the alkoxide is selected from the group consisting of 

sodium methoxide, potassium ethoxide, aluminum tri-n-propoxide, and tetrabutylammonium 

methoxide. 

[0012] In some example of the process, the alkoxide is sodium methoxide. 

[0013] In some example of the process, the alkoxide is generated in-situ by addition of an alkali 

metal, an alkaline earth metal, or a metal to the alcoholic solvent. 

[0014] In some example of the process, the ratio of polyester to alkoxide is between about 15:1 

and about 125:1 (w:w).
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[0015] In some example of the process, the ratio of polyester to alkoxide is between about 20:1 

and about 25:1 (w:w). 

[0016] In some example of the process, the ratio of polyester to alkoxide is between about 15:1 

and about 60:1 (w:w). 

[0017] In some example of the process, the ratio of polyester to alkoxide is between about 20:1 

and about 50:1 (w:w). 

[0018] In some example of the process, the process is performed until about 80% yield of the 

terephthalate of Formula (I) is achieved. 

[0019] In some example of the process, the process is performed without external heat. 

[0020] In some example of the process, the process is performed at a temperature between about 

25 °C and about 85 °C. 

[0021] In some example of the process, the process is performed at a temperature between about 

25 °C and about 80 °C. 

[0022] In some example of the process, the process is performed at atmospheric pressure. 

[0023] In some example of the process, the polyester is polyethylene terephthalate. 

[0024] In some example of the process, the process further comprises recovering monoethylene 

glycol (MEG). 

[0025] In some example of the process, the polyester is in the form of polymer flakes and is part 

of a feedstock. 

[0026] In some example of the process, the average polymer flakes particle size is between 1 mm 

and 20 mm. 

[0027] In some example of the process, the average polymer flakes particle size is between 1 mm 

and 5 mm. 

[0028] Also disclosed herein is a process for the transformation of polyethylene terephthalate 

into dimethyl terephthalate, comprising admixing the polyethylene terephthalate with a mixture 

comprising:  

(a) a solvent for swelling the polyethylene terephthalate;  

(b) methanol; and 

(c) a sub-stoichiometric amount of an alkoxide. 

[0029] In some example of the process, the solvent for swelling the polyethylene terephthalate is 

selected from the group consisting of a halogenated solvent, DMSO, benzyl alcohol, methanol, 

and any combinations thereof. 

[0030] In some example of the process, the solvent for swelling the polyethylene terephthalate is 

a halogenated solvent.
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[0031] In some example of the process, the solvent for swelling the polyethylene terephthalate is 

methanol. 

[0032] In some example of the process, the ratio of polyethylene terephthalate to alkoxide is 

between about 20:1 and about 25:1 (w:w). 

[0033] In some example of the process, the ratio of polyester to alkoxide is between about 15:1 

and about 60:1 (w:w). 

[0034] In some example of the process, the ratio of polyester to alkoxide is between about 20:1 

and about 50:1 (w:w). 

[0035] In some example of the process, the alkoxide is selected from the group consisting of 

sodium methoxide, potassium ethoxide, aluminum tri-n-propoxide, and tetrabutylammonium 

methoxide. 

[0036] In some example of the process, the alkoxide is sodium methoxide. 

[0037] In some example of the process, the ratio of solvent for swelling the polyethylene 

terephthalate to methanol is between about 0.5:1 and about 1:1 (w:w). 

[0038] In some example of the process, the process is performed until about 80% yield of 

dimethyl terephthalate is achieved. 

[0039] In some example of the process, the process is performed without external heat. 

[0040] In some example of the process, the process is performed at a temperature between about 

25 °C and about 85 °C. 

[0041] In some example of the process, the process is performed at a temperature between about 

25 °C and about 80 °C. 

[0042] In some example of the process, the process is performed at atmospheric pressure. 

[0043] In some example of the process, the process further comprises recovering monoethylene 

glycol (MEG). 

[0044] In some example of the process, the polyethylene terephthalate is in the form of polymer 

flakes and is part of a feedstock. 

[0045] In some example of the process, the average polymer flakes particle size is between 1 mm 

and 20 mm. 

[0046] In some example of the process, the average polymer flakes particle size is between 1 mm 

and 5 mm. 

[0047] Also provided herein is dimethyl terephthalate (DMT) prepared using a process described 

herein.  

[0048] Also provided herein monoethylene glycol (MEG) prepared using a process described 

herein.  

[0049] Also provided herein is a reaction mixture comprising: 
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(a) a polyester selected from polyethylene terephthalate and poly(ethylene glycol-co-

1,4-cyclohexanedimethanol terephthalate);  

(b) a solvent for swelling the polyester;  

(c) an alcoholic solvent; and 

(d) a sub-stoichiometric amount of an alkoxide. 

[0050] In some example of a reaction mixture, the alcoholic solvent is selected from the group 

consisting of methanol, ethanol, n-propanol, isopropanol, t-butanol, ethylene glycol, glycerol, 

cyclohexane-1,4-diyldimethanol, phenol, benzyl alcohol, and any combinations thereof. 

[0051] In some example of a reaction mixture, the solvent for swelling the polyester is selected 

from the group consisting of a non polar solvent, a polar aprotic solvent, a polar protic solvent, 

and any combinations thereof. 

[0052] In some example of a reaction mixture, the solvent for swelling the polyester is a 

halogenated solvent.  

[0053] In some example of a reaction mixture, the solvent for swelling the polyester is methanol.  

[0054] In some example of a reaction mixture, the alcoholic solvent is methanol. 

[0055] In some example of a reaction mixture, the ratio of solvent for swelling the polyester to 

alcoholic solvent is between about 0.5:1 and about 1:1 (w:w). 

[0056] In some example of a reaction mixture, the ratio of polyester to alkoxide is between about 

15:1 and about 30:1 (w:w). 

[0057] In some example of a reaction mixture, the ratio of polyethylene terephthalate to alkoxide 

is between about 20:1 and about 25:1 (w:w). 

[0058] In some example of a reaction mixture, the ratio of polyester to alkoxide is between about 

15:1 and about 60:1 (w:w). 

[0059] In some example of a reaction mixture, the ratio of polyester to alkoxide is between about 

20:1 and about 50:1 (w:w). 

[0060] In some example of a reaction mixture, the alkoxide is selected from the group consisting 

of sodium methoxide, potassium ethoxide, aluminum tri-n-propoxide, and tetrabutylammonium 

methoxide. 

[0061] In some example of a reaction mixture, the alkoxide is sodium methoxide. 

[0062] In some example of a reaction mixture, the polyester is polyethylene terephthalate. 

 

DETAILED DESCRIPTION OF THE INVENTION 

[0063] Dimethyl terephthalate (DMT) is used in the production of polyesters, including 

polyethylene terephthalate (PET), polytrimethylene terephthalate (PTT), and polybutylene 
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CLAIMS 

What is claimed is: 

1. A process for the transformation of a polyester selected from polyethylene terephthalate 

and poly(ethylene glycol-co-1,4-cyclohexanedimethanol terephthalate) into dimethyl 

terephthalate; 

the process comprising admixing the polyester with a mixture comprising:  

(a) methanol; and 

(b) a sub-stoichiometric amount of an alkoxide;  

wherein the process is performed at a temperature between about 25 ºC and about 80 ºC; 

wherein the ratio of the polyester to the alkoxide is between about 20:1 and about 50:1 

(w:w); and wherein the process achieves at least about 70% yield of dimethyl 

terephthalate. 

2. The process of claim 1, wherein the alkoxide is selected from an alkali metal alkoxide, an 

alkaline earth metal alkoxide, a metal alkoxide, an ammonium alkoxide and any 

combinations thereof. 

3. The process of claim 1, wherein the alkoxide is selected from sodium methoxide, 

potassium ethoxide, aluminium tri-n-propoxide, and tetrabutylammonium methoxide. 

4. The process of claim 1, wherein the alkoxide is sodium methoxide. 

5. The process of claim 1, wherein the alkoxide is generated in-situ by addition of an alkali 

metal, an alkaline earth metal, or a metal to the methanol. 

6. The process of claim 1, wherein the ratio of the polyester to the alkoxide is between about 

20:1 and about 25:1 (w:w). 

7. The process of claim 1, wherein the process achieves at least about 80% yield of dimethyl 

terephthalate. 

8. The process of claim 1, wherein the process achieves at least about 90% yield of dimethyl 

terephthalate. 

9. The process of claim 1, wherein the process achieves at least about 95% yield of dimethyl 

terephthalate. 

10. The process of claim 1, wherein the process is performed at atmospheric pressure. 

 


