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CLAIMS 

1. A process for producing a purified 2,5-furandicarboxylic acid (FDCA) pathway

product comprising: 

contacting an FDCA pathway product comprising FDCA and 5-

formylfurancarboxylic acid (FFCA) with hydrogen in the presence of a heterogeneous 

reduction catalyst and a solvent under conditions, which form a reaction mixture for 

reducing the FFCA to hydroxymethylfurancarboxylic acid (HMFCA), and producing a 

purified FDCA pathway product; 

wherein the purified FDCA pathway product comprises FDCA, HMFCA, less 

than 10% molar impurities of FFCA, less than 10% molar impurities of 5-methyl-2-furoic 

acid (MFA), and less than 10% molar impurities of tetrahydrofuran-2,5-dicarboxylic acid 

(THFDCA);  

wherein the solvent is a multi-component solvent comprising water and a water-

miscible aprotic organic solvent; and 

wherein the heterogeneous reduction catalyst comprises a solid support and a 

metal selected from the group consisting of Cu, Ni, Co, Pd, Pt, Ru, Ag, Au, Rh, Os, Ir, 

and any combination thereof. 

2. The process of claim 1, wherein the purified FDCA pathway product comprises

greater than 90% of FDCA by molar purity. 

3. The process of claim 1, wherein the purified FDCA pathway product comprises

less than 5% of FFCA by molar purity.  

4. The process of claim 1, wherein the purified FDCA pathway product comprises

less than 5% of MFA by molar purity.  

5. The process of claim 1, wherein the purified FDCA pathway product comprises

less than 0.9% of THFDCA by molar purity.  

6. The process of claim 1, wherein the yield of HMFCA reduced from FFCA is

greater than 25%.  

7. The process of claim 1, wherein the solid support is selected from the group

consisting of carbon, zirconium dioxide, titanium dioxide, silicon carbide, silicon dioxide, Al2O3, 

and any combination thereof. 
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8. The process of claim 1, wherein the heterogeneous reduction catalyst further

comprises a promoter. 

9. The process of claim 1, wherein the promoter is selected from the group

consisting of Ti, Zr, Cr, Mo, W, Mn, Ru, Cu, Zn, Sb, Bi, Sn, Au, Ag, Pb, Te, and any 

combination thereof. 

10. The process of claim 1, wherein the solid support has a surface area of less than

200 m2/g. 

11. The process of claim 1, wherein the water-miscible aprotic organic solvent is

selected from the group consisting of tetrahydrofuran, a glyme, dioxane, a dioxolane, 

dimethylformamide, dimethylsulfoxide, sulfolane, acetone, N-methyl-2-pyrrolidone (“NMP”), 

methyl ethyl ketone (“MEK”), and gamma-valerolactone. 

12. The process of claim 11, wherein the glyme is selected from the group consisting

of a monoglyme (1,2-dimethoxyethane), ethyl glyme, diglyme (diethylene glycol dimethyl 

ether), ethyl diglyme, triglyme, butyl diglyme, tetraglyme, and a polyglyme. 

13. The process of claim 1, wherein the water and the water-miscible aprotic organic

solvent are present in a ratio of from or any number in between 1:6 to 6:1 v/v water:water-

miscible organic solvent. 

14. The process of claim 1, wherein the heterogeneous reduction catalyst and FFCA

are present in the FDCA pathway product in a weight % ratio range of 1:0.001 to 1:1 of 

heterogeneous reduction catalyst:FFCA. 

15. The process of claim 1, further comprising:

producing the FDCA pathway product by:

(a) contacting an oxidation feedstock comprising a furanic oxidation substrate and

an oxidation solvent with oxygen in the presence of a heterogeneous oxidation catalyst 

under conditions sufficient to form a reaction mixture for oxidizing the furanic oxidation 

substrate to an FDCA pathway product, and producing the FDCA pathway product; 

wherein the FDCA pathway product comprises FDCA and FFCA; 

wherein no base is added to the reaction mixture during (first) contacting step (a); 

wherein the heterogeneous oxidation catalyst comprises a solid support and a 

noble metal; and 
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wherein the solvent recited in claim 1 and the oxidation solvent are substantially 

the same.  

16. The process of claim 15, wherein the furanic oxidation substrate is selected from

the group consisting of 5-(hydroxymethyl)furfural (HMF), diformylfuran (DFF), 

hydroxymethylfurancarboxylic acid (HMFCA), and formylfurancarboxylic acid (FFCA). 

17. The process of claim 15, wherein the oxidation feedstock comprises the furanic

oxidation substrate at a concentration of at least 5% by weight.  

18. The process of claim 17, wherein the furanic oxidation substrate is present in the

oxidation feedstock at a concentration of at least 10% by weight. 

19. The process of claim 15, further comprising a second oxidation step, wherein the

second oxidation step comprises: 

(b) contacting a second oxidation feedstock comprising a second furanic oxidation

substrate and a second oxidation solvent with oxygen in the presence of a second 

heterogeneous oxidation catalyst under conditions sufficient to form a second reaction 

mixture for oxidizing the second furanic oxidation substrate to produce a second FDCA 

pathway product, and producing the second FDCA pathway product; 

wherein the second FDCA pathway product comprises FDCA and FFCA; 

wherein (first) contacting step (a) produces a first FDCA pathway product that is 

an FDCA pathway intermediate compound, either alone or together with FDCA; 

wherein the second furanic oxidation substrate is the first FDCA pathway 

product; 

wherein no base is added to the second reaction mixture during (second) 

contacting step (b); and 

wherein the second heterogeneous oxidation catalyst comprises a second solid 

support and a second noble metal.  

20. The process of claim 1, further comprising:

crystallizing the purified FDCA product to produce FDCA having a molar purity

of greater than 99%.  

21. A mixture comprising:

a purified 2,5-furandicarboxylic acid (FDCA) pathway product comprising

FDCA, HMFCA, less than 10% molar impurities of FFCA, less than 10% molar 
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impurities of 5-methyl-2-furoic acid (MFA), and less than 10% molar impurities of 

tetrahydrofuran-2,5-dicarboxylic acid (THFDCA);  

a heterogeneous reduction catalyst comprising a solid support and a metal 

selected from the group consisting of Cu, Ni, Pd, Pt, Ru, Ag, Au, Rh, Os, Ir, and any 

combination thereof; and 

a multi-component solvent comprising water and a water-miscible aprotic organic 

solvent. 

22. The mixture of claim 21, further comprising hydrogen.

23. The mixture of claim 21, wherein the purified FDCA pathway product comprises

less than 10% molar impurities of 2,5-diformylfuran (DFF). 

24. The mixture of claim 21, wherein the FFCA and FDCA are at least partially

dissolved in the multi-component solvent. 
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