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The invention relates to the method for
producing 2,5-Furandicarboxylic acid, which is
widely used as a monomer in the process of
synthesis of high-molecular weight compounds, as
well as a half-product of the synthesis of
physiologically active compounds.

The prior art discloses a method for producing
2,5-Furandicarboxylic acid by way of liquid-phase
air oxidation of 5-Hydroxymethylfurfural or 5-
Hydroxymethyl-2-furancarboxylic acid in the
presence of homogeneous or heterogeneous
catalyst (Pt, Ag20 — CuO or Pd) under conditions
of heating and pressure.

The disadvantages of the disclosed method are
low availability of the initial compounds and high
cost of the catalyst.

The objective of the invention is to simplify
the process technology.

This objective is achieved by subjecting 5-
methylfurfural to liquid-phase air oxidation,
typically conducted under 115-140°C and air
pressure of 10-15 atm, and using as a catalyst
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mixed valance metal salts, such as a mixture of
cobalt acetate and manganese acetate, as well as
bromine-containing  compounds, such  as
ammonium bromide, in the aliphatic carboxylic
acid solution.

The oxidation is conducted using a UOSUG-
12M unit with Teflon reactor.

The amount of cobalt acetate

CO(OzCCH3)2 - 4H,0

constitutes 0.1-0.2 mol, manganese acetate
Mn(O.CCHzs), - 4H,O — 0.001-0.002 mol, and
ammonium bromide (NH4Br) — 0.005-0.01 mol
per 1 mol of oxidized substance (or per 1.67 | of
acetic acid solution).

The proposed method has a number of
advantages compared to prior art: it utilizes readily
available and inexpensive reagents as the initial
compound and catalysts; the method is a one-step
process.

The overall conversion of 5-methylfurfural is
91-99%, and the yield of 2,5-Furandicarboxylic
acid is 23-36%.
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Example 1. A reactor is loaded with 6.60 g
(0.06 mol) of 5-methylfurfural, 1.868 g (0.0075
mol) of cobalt acetate, 0.024 g (0.001 mol) of
manganese acetate and 0.041 g (0.0004 mol) of
ammonium bromide. After adding 100 ml of
glacial acetic acid, the reaction is conducted for
4.5 h at 118°C and 20 atm of pressure. The flow
rate of air is 2 I/min per 1 | of reaction mixture.
Once the reaction time has been reached, the
temperature is increased to 130°C, pressure — to 30
atm and air flow rate — to 5 I/min.

The process is conducted until oxygen
consumption is completely stopped. The oxidate is
cooled down, and the residue is filtered and dried
at 100°C. The amount of unreacted 5-
methylfurfural is 0.58 g.

The yield of 2,5-Furandicarboxylic acid is
3.26 g (36%), (m.p. > 320°C).

Example 2. Reactor is loaded with 3.31 g
(0.03 mol) of 5-methylfurfural, 0.967 g (0.004
mol) of cobalt acetate, 0.012 g (0.0005 mol) of
manganese acetate and 0.023 g (0.002 mol) of
ammonium bromide. After adding 50 ml of glacial
acetic acid, the reaction is conducted for 4 h at

4
116°C and 10 atm of pressure. The flow rate of air
is 4 I/min per 1 | of reaction mixture. The oxidate
is cooled down, and the residue is isolated and
dried at 100°C.

The yield of 2,5-Furandicarboxylic acid is
1.32 g (29%).

Subject of the invention

1. A  method for producing 2,5-
Furandicarboxylic acid using the air oxidation
reaction under condition of heating and pressure in
the presence of a catalyst in the liquid phase,
wherein, in order to simplify the process
technology, 5-methylfurfural is subject to
oxidation and mixed valance metal salts, such as a
mixture of cobalt acetate and manganese acetate,
as well as bromine-containing compounds, such as
ammonium bromide, in the aliphatic carboxylic
acid solution are used as a catalyst.

2. The method according to Claim 1,
wherein said oxidation is conducted at the
temperature of 115-140°C and air pressure of 10-
50 atm.
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To whom it may concern:
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¢ Inventor’s Certificate 448177 - A METHOD FOR PRODUCING 2,5-FURANDICARBOXYLIC
ACID
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1

HMsobperense OTHOCHTCS K CNOCOOY TOJIyUEHHS
2,5-bypannuKapOOHOBOH KHCJAOTH, KOTOpas UIH-
pPOKO TIPHMEHSIETCST B KauecTBe MOHOMepa IIpH
CHHTEe3¢ BBICOKOMOJEKYJASIPHBIX
TaKXe KaK NOJYHIPOAYKT CHHTe3a (U3HOJOTHYeC-
KH aKTHBHBIX COEJHHEHHI.

Hspecren cnmoco6 moayuenus 2,5-dpypaHiuxap-
GOHOBOH KMCJOTH! »KHAKO(ASHBIM OKHCAeHHeM 5-
okcuMeruadypdyposa wuad  H-oxkcumeTua-2-dy-
paHKapOOHOBOH KHCAOTH KHCJIOPOJAOM BO3JAyXa
B IIPHCYTCTBHH T'OMOT€HHOTO WJH TeTepOTeHHOTO
karanusatopa (Pt, Ag,O—CuO wunu Pd) npu
HarpeBaHHU TI0J KaB/JACHHEM.

Henocratkamu n3BectHoro crnocofa  siBASIOTCS
TPYAHOJOCTYNHOCTb HCXOJHBIX COEJNMHEHHI H
IIpUMeHeHHe AOPOTOCTOSIMIEro XKaTaau3aropa.

Henb usobpereHus — ynpouieHHe TEXHOAOTHHU

npouecca.
HocTturaercss 3To  TeM, uTO KHAKOPA3HOMY
OKHC/JEHHIO KHCIOPOAOM BO3/1yXa, IPOBOIUMOMY

o6piyro npu 115—140°C u pasienun  posayxa
10—15 atM, noxsepraioT 5-mertuapypdypos H
B KayecTBe KaTa/lH3aTopa MPHMEHSIOT COJI Me-
TAJNJIOB NepPeMEHHOH BaJeHTHOCTH, HampuMep
CMeCh aueraTa kobaiabTa M aleraTa Maprahnua,
1 GpoMcOTepXKalluX COeJHHEHU, HanpuMep 6po-

MHCTOTO aMMOHHS, B PacTBOpe aJu(paTHYECKHX
KapOOHOBLIX KHCJIOT.
OxucaeHne NPOBOAAT Ha YCTAHOBKE MapKH

YOCYT-12M ¢ TedhJ0HOBHIM PEAKTOPOM.
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KO.’IH‘IECTBO anerata xobanabra
CO (OgCCHg) 9 4H20

cocraBaser 0,1—0,2 moub, auerara

MapraHiua
Mn (0,CCHj)2-4H,0 0,001—0,002 Moss u Gpo-

0,005—0,01 moab
(ur1u  Ha

mucToro ammoHusi (NHBr)
Ha 1 MOJb OKHCISIEMOTO BeUIeCTBA
1,67 a pacrBopa yKCyCHO#l KHCJOTHI).
[pennoxeHHbit cnocol uMeer psj  IpPeHMY-
IIeCTB IO CPABHEHMIO C H3BECTHBIMH: B KayecTBe
HCXOJHOTO BEIeCTBA H KaTalH3aTOPOB HCIO/b-
30BaHbl [JOCTYHHbIE W JELIEBBIE peareHThl; CHo-
cob ORHOCTaRHHHBIA.
O6uras KoHBepCUs
99%, BrIXOT 2,5-pypaHanKapOOHOBOI
23—36%.
IMIpumep 1.
(0,06 wmoub)

5-merua-gpypdypoaa 91—
KHCJIOTHI

B peakTtop
5-meruadypoypona,
(0,0075 w™ouap) amerata kobGanabrta, 0,024 1
{0,001 mosmb) amerara wmapranma u 0,041 r
(0,0004 mosb) BHpomucroro aMmoHHs, nobaBas-
10T 100 MJI JeafHOH YKCYCHOH KHCJIOTHI H TIPOBO-
IAT peaklHio B TeueHue 4,5 wac nmpu TeMmiepary-
pe 118°C u naBnenuu 20 artm; pacxon BO3AyXd
2 n/wuH Ha | & peakuuonHoi cMecH, [To ucreue-
HHM 3TOTO BpPEMEHH TeMIIepaTypy [OBBLILIAIOT H0
130°C, nasienne no 30 aTm, pacxoi Bo3nyxa 1o
5 Ja/MHuH.

IIpomecc npoBOAAT MO TMOJIHOTO NPEKPALUCHUS
norqaouenyus kueaopoaa (1,5 wac). Oxenpar ox-

3arpyxaiwor 6,60 r
1,868 r
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)
JaXAaloT, 0Cajl0K OTGHABTPOBBIBAIOT M CyMWIAT
npu 100°C. KosuyecTBo HenpopearupoBaBiliero
5-meruadypdypona 0,58 r.
Brixod 2,5-¢pypanankapGoHOoBOH KHCIOTH 3,26 T
(36%), (t. mn.>320°C).
[Tpumep 2. B peakrop 3arpyxatwor 3,31 T

(0,03 ™onb)  5-mernadypdypona, 0,967 r
(0,004 momb) aueratra KobambTa, 0,012 r
(0,00005 moab) aumerara mapranma u 0,023 r
(0,002 Monp) GpoMHCTOrO aMMOHHHA, [N06GaBJsA-

foT 50 MJ1 JeAsiHON YKCYCHOH KHCJIOTBI H IIPOBO-
AT peaklHio B TeueHHe 4 uyac NMpH TeMmepaType
116°C, napsenun 10 arM 1 pacxone BO3ayxXa
4 a/mun Ha 1 g peakuuoHHOH cmecH. Oxcuaar
OXJa)X7aloT, 0CaJOK OTALNAT H CyllaT INpH
100°C. :

Beixox  2,5-dypannnkap8oHoBO#
1,32 T (29%).

KHCJIOThbI

-

10

15

T

ITpeamer unsobGpeTeHHus

1. Crioco6 moayuenus 2,5-GpypanankapboHOBOH
KHCJIOTH C TIPUMEHeHHeM peakKlHH OKUCJIEHHS
KHCJIOPOAOM BO3AyXa TPH HarpeBaHHH MOX AaB-
NeHHeM B NPHCYTCTBHH KATa/lH3aTODA B HMUAKOH
¢dase, OTNHYUAWMHUHACA TeM, 4TO, C HEIbIO
VIIPOILIEHHST TEXHOJOIHH Npolecca, OKHCICHHIO
noasepraioT 5-MeTnadypdPypoa u B KayecTBe Ka-
TaJH3aTopa MPHMEHSIOT COJH METajaJoB fiepe-
MEHHOH BAaJIEHTHOCTH, HATNPHMEp CMeChb alleTara
KoGanbTa Y aleraTa Maprauuia, 1 6poMcofiepxa-
KX coefuneHui, HanpumMép GPOMHCTOTO aMMo-
HHdA, B PaCTBOpE aJH(paTHUECKHX KapOOHOBBIX
KHCJIOT.

2. Crioco6 mo n. I, oTnnuammuics TeM,
4TO OKHCJIEHHE npoao/:m'r npu temneparype 115—
140°C u paBaesun Bosayxa 10—50 aTm. 4
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