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Description

[0001] The invention is directed to a process for the production of 1,5-dinitronaphthalene (1,5-DNN) based on the
direct nitration of naphthalene.
[0002] 1,5-dinitronaphthalene is an intermediate in the production of 1,5-diaminonaphthalene, naphthalenediisocy-
anate-1,5 and various condensation polymers on their basis.
[0003] In practice, a crude mixture comprising 1,5-dinitronaphthalene, 1,8-dinitronaphthalene, 1-mononitronaphtha-
lene and products of partial oxidation may be prepared by nitration of naphthalene by mixtures of sulfuric and nitric acid
(DE-A-11 50 965).
[0004] But, the use of mixtures of sulfuric acid and nitric acid in the production of crude mixtures of dinitronaphthalenes
generates a need for setting up of economically expensive and ecologically dangerous units for processing of used acids
and separate recovery of nitric and sulfuric acids.
[0005] There is a number of publications which deal with the increasing of the yield in the 1,5-dinitronaphthalene
production by introduction of reagents and solvents into the nitrating mixtures (US-A-3,221,062, DE-A-24 53 529, FR-
A-22 08 398, DD-A-26541).
[0006] But, it is much more advantageous to use nitric acid as a single nitrating agent in practice in order to avoid
expensive separation and recovery processes.
[0007] From US-A-3,998,893 a process for the production of a crude dinitronaphthalene mixture using nitric acid is
known. But mononitronaphthalene is used as a primary raw material in the process according to US-A-3,998,893. In
addition, US-A-3,998,893 does not provide any information about the isomeric composition of the produced crude din-
itronaphthalene mixture, about the yield of 1,5 dinitronaphthalene and about its separation from the crude dinitronaph-
thalene mixture.
[0008] The separation and purification of 1,5-dinitronaphthalene from the crude dinitronaphthalene mixture is an im-
portant process step in the production of 1,5-dinitronaphthalene. But, no simple method for the separation and purification
is known from the literature. In FR-A-13 20 250, the use of dimethylformamide (DMFA) as a selective solvent-extractant
for the separation of 1,5-dinitronaphthalene is disclosed.
[0009] But, the technological complexity of dimethylformamide (DMFA) recovery and relatively considerable residual
solubility of 1,5-dinitronaphthalene in the extractant render this method unsuitable for a practical implementation.
[0010] Thus, the problem solved by this application was to provide a simple process for the production of 1,5-dinitro-
naphthalene.
[0011] The invention is directed to a process for the production of 1,5-dinitronaphthalene wherein

a) naphthalene is nitrated by nitric acid in the absence of sulfuric acid at temperatures of from 30 - 80°C, wherein
the nitric acid has a concentration of from 72 to 87 wt.-%, and

b) the reaction mixture obtained in step a) is filtered at temperatures of from 5 to 20°C and the solid precipitate
obtained is washed with water, and

c) 1,5-dinitronaphthalene is isolated from the washed precipitate obtained in step b) by washing with acetone.

[0012] The process for the production of 1,5-dinitronaphthalene according to the invention is based on the direct
nitration of naphthalene by nitric acid having a concentration of 72-87 wt.-% without mononitronaphthalene isolation.
The washing of the reaction products with water and acetone leads to 1,5-dinitronaphthalene of high purity [≥98 wt.-%].
The acetone and nitric acid used in the process may be recovered and returned into the process. 1,8-dinitronaphthalene
is produced in the process as a by-product.
[0013] The nitration in step a) may be performed as follows: Nitric acid of 72-87 wt.-% is charged into a reactor and
powdered naphthalene is dosed by stirring. The nitration reaction is performed at a temperature of from 30 to 80°C,
preferably of from 45 to 65°C. The time period of naphthalene nitration is preferably in the range of from 15 min to 2h,
more preferably of from 1,5 to 2h, depending on the concentration of primary nitric acid, the intensity of cooling, the
temperature in the reactor and the molar ratio of the reactants.
[0014] The molar ratio of nitric acid to naphthalene is preferably at least 8 : 1, more preferably in the range of from 8
to 20 : 1.
[0015] The nitration process may be performed in batch and continuous reactors.
[0016] Dinitronaphthalene isomers are of a limited solubility in used nitric acid. In order to reduce losses in the washing
step, upon completion of the nitration, the reaction mixture is cooled in order to reduce the solubility of the dinitronaph-
thalene isomers in the used nitric acid and then filtrated in step b) at 5 � 20°C. The solid precipitate obtained is then
washed by water preferably up to the neutral reaction. In a preferred embodiment of the invention the reaction mixture
is cooled and filtrated at 5 � 20°C, and the solid precipitate obtained is then washed by returned nitric acid having a
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preferred concentration of from 65 to 70 wt.-% and then washed by water up to the neutral reaction.
[0017] In step c), the washed crude precipitate obtained in step b) is treated by acetone to extract 1,8-dinitronaphthalene
isomer and other impurities. The extraction may be preferably carried out by stirring the crude mixture in acetone. The
temperature of the extraction is preferably in the range of from 45 to 55°C, preferably of from 50 to 55°C. The extraction
may be performed for 5 - 30 min, preferably for 15 to 20 min followed by cooling of the suspension to 15�20°C and its
filtration. The precipitate is then preferably washed on a filter by pure cooled acetone, then washed by water and dried
at a temperature of from 20°C to 110°C, preferably of from 100 to 110°C.
[0018] In the extraction in step c), preferably 3 to 7 kg of acetone, more preferably 4 to 6 kg of acetone per 1 kg of dry
crude dinitronaphthalene mixture are used to extract the undesired substances accompanying the isomer 1,5-dinitro-
naphthalene.
[0019] After the extraction has been performed, two third of the solvent acetone may be distilled off and the residue
(bottom product) may be cooled down to 10 to 20°C. The isomer 1,8 dinitronaphthalene usually comprising 5 - 10% by
weight of impurities may then be crystallized from the bottom product. After the crystal precipitates (mainly 1,8-dinitro-
naphthalene) have been separated by filtrating, the mother liquors may be combined with the main extracts. Condensed
acetone is preferably returned to the extraction stage. The 1,8-dinitronaphthalene is usually washed with water and dried
at 20-105°C. Wash solutions containing water and acetone may be rectified whereby the acetone may be returned to
the cycle.
[0020] Used nitric acid can be returned to the nitration stage after preconcentration by addition of 95 to 99.9 wt.-%
nitric acid, preferably 98-99 wt.-% nitric acid.

Examples:

A. Naphthalene nitration

[0021] Nitric acid was placed in a 250 ml three-necked round-bottomed flask equipped with a paddle mixer, a ther-
mometer, a cone funnel. A weighed portion of finely pulverized naphthalene was added by stirring at room temperature.
The reaction mixture was self-heated to 50°C with first naphthalene portions. Further naphthalene dosing rate was
maintained so that the temperature in the reactor maintained from 30 to 40°C; to do this, the flask was cooled by cold
water. After completing the dosing of naphthalene (15-25 min), the reaction mixture was stirred at 45 - 65°C for 2 h. The
reaction mixture was cooled to 15°C and the precipitate was filtrated in a glass filter. The precipitate was washed by
cooled nitric acid (65%) 4 times by 7 ml. After careful squeezing, the precipitate was washed by water to the neutral
reaction of wash waters. The washed precipitate was dried in the open and weighed. The composition of crystal products
of the nitration was analyzed by GLC (Gas Liquid Chromatography) in HP-6840.
[0022] The amounts and concentrations of the reagents used in Examples 1 to 9 are given in Table 1.

B. Separation of dinitronaphthalene isomers

[0023] Each of the crude mixtures of dinitronaphthalenes obtained in Examples 1 to 9 was placed together with 200
ml of acetone in a 500 ml flask equipped with a mixer. The suspension was heated at 50-55°C for 15 min. The suspension
was then cooled to 15°C by stirring and filtrated in a vacuum filter. The precipitate was then washed by 20 ml of acetone
3 times in the filter, then by water 3 times and dried in the open at room temperature.
[0024] The dry product was weighed, content of basic substance was analyzed by GLC. The data and results of the
Examples 1 to 9 are given in Table 1.
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Table 1

Examples 1 - 9

Number 
of 

example

Charged components
Amount 
of crude 
DNN, g

Composition of crude DNN, %, HP 
GLC analysis

Amount 
of 

extracted 
1,5-DNN, 

g

Content 
of 1,5-

DNN, %, 
HP GLC 
analysis

Yield of 
1,5-DNN, 

wt.-%Naphthalene C10H8 Nitric Acid Molar 
ratio 
HNO3: 
C10H8

1,5-DNN 1,8-DNN Others

g mole ml/g
Concentration, 
wt.-%

Moles

1. 25 0.195 150/221 87 3.055 15.7 38.3 38.3 57.8 3.9 14.7 98.3 34.6

2. 25 0.195 155/226 82 3.59 15.1 39.5 39.3 57.5 3.2 15.5 99.0 36.5

3. 20 0.155 160/231 78 2.86 18.5 30.7 37.6 58.7 3.7 11.5 97.5 33.8

4. 20 0.155 170/241 72 2.76 17.8 31.5 38.5 57.2 4.3 12.1 98.8 35.6

5. 40 0.31 150/221 87 3.055 9.9 62.7 36.9 58.6 4.5 23.0 98.5 33.8

6. 40 0.31 155/226 82 3.59 11.6 63.1 38.7 58.0 3.3 24.2 99.1 35.6

7. 30 0.234 120/170 72 1.95 8.3 48.1 39.5 57.3 3.2 18.8 98.5 36.9

8. 30 0.234 95/140 87 1.93 8.3 47.4 37.6 58.6 3.8 17.9 97.9 35.1

9. 30 0.234 105/152 78 1.88 8.0 47.6 39.2 56.5 4.3 18.2 98.7 35.7
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Claims

1. Process for the production of 1,5-dinitronaphthalene wherein

a) naphthalene is nitrated by nitric acid in the absence of sulfuric acid at temperatures of from 30 - 80°C, wherein
the nitric acid has a concentration of from 72 to 87 wt.-%, and
b) the reaction mixture obtained in step a) is filtrated at temperatures of from 5 to 20°C and the solid precipitate
obtained is washed with water, and
c) 1,5-dinitronaphthalene is isolated from the washed precipitate obtained in step b) by washing with acetone.

2. The process of claim 1, wherein the molar ratio of nitric acid to naphthalene used in the nitration is at least 8 : 1.

3. The process of claims 1 or 2, wherein the nitric acid which has been used in the nitration in step a) is mixed with
nitric acid of from 95 to 99 wt.-% to produce a mixed nitric acid of from 72 to 87 wt.-% which is subsequently used
in the nitration in step a).

4. The process of any of claims 1 to 3, wherein the ratio of washed precipitate to acetone in step c) is in the range of
from 1 : 3 - 7 by weight.

5. The process of any of claims 1 to 4, wherein the acetone extract comprising 1.8-dinitronaphthalene which is obtained
in step c) is evaporated and subsequently returned to the extraction stage in step c).

Patentansprüche

1. Verfahren zur Herstellung von 1,5-Dinitronaphthalin, bei dem man

a) Naphthalin bei Temperaturen von 30 - 80°C in Abwesenheit von Schwefelsäure mit Salpetersäure nitriert,
wobei die Salpetersäure eine Konzentration von 72 bis 87 Gew.-% aufweist, und
b) die in Schritt a) erhaltene Reaktionsmischung bei Temperaturen von 5 bis 20°C filtriert und den erhaltenen
festen Niederschlag mit Wasser wäscht und
c) aus dem in Schritt b) erhaltenen gewaschenen Niederschlag durch Waschen mit Aceton 1,5-Dinitronaphthalin
isoliert.

2. Verfahren nach Anspruch 1, bei dem das bei der Nitrierung verwendete Molverhältnis von Salpetersäure zu Naph-
thalin mindestens 8 : 1 beträgt.

3. Verfahren nach Anspruch 1 oder 2, bei dem man die bei der Nitrierung in Schritt a) verwendete Salpetersäure mit
Salpetersäure mit einer Konzentration von 95 bis 99 Gew.-% mischt, wobei man eine gemischte Salpetersäure mit
einer Konzentration von 72 bis 87 Gew.-% erhält, die dann bei der Nitrierung in Schritt a) verwendet wird.

4. Verfahren nach einem der Ansprüche 1 bis 3, bei dem das Gewichtsverhältnis von gewaschenem Niederschlag zu
Aceton in Schritt c) im Bereich von 1 : 3 - 7 liegt.

5. Verfahren nach einem der Ansprüche 1 bis 4, bei dem man das in Schritt c) erhaltene, 1,8-Dinitronaphthalin ent-
haltende Acetonextrakt eindampft und danach in die Extraktionsstufe in Schritt c) zurückführt.

Revendications

1. Procédé de fabrication de 1,5-dinitronaphtalène, selon lequel

a) du naphtalène est nitré par de l’acide nitrique en l’absence d’acide sulfurique à des températures de 30 à
80 °C, l’acide nitrique ayant une concentration de 72 à 87 % en poids, et
b) le mélange réactionnel obtenu à l’étape a) est filtré à des températures de 5 à 20 °C et le précipité solide
obtenu est lavé avec de l’eau, et
c) le 1,5-dinitronaphtalène est isolé du précipité lavé obtenu à l’étape b) par lavage avec de l’acétone.
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2. Procédé selon la revendication 1, dans lequel le rapport molaire entre l’acide nitrique et le naphtalène utilisé lors
de la nitration est d’au moins 8:1.

3. Procédé selon la revendication 1 ou 2, dans lequel l’acide nitrique qui a été utilisé lors de la nitration à l’étape a)
est mélangé avec de l’acide nitrique de 95 à 99 % en poids pour produire un acide nitrile mélangé de 72 à 87 % en
poids qui est ensuite utilisé lors de la nitration à l’étape a).

4. Procédé selon l’une quelconque des revendications 1 à 3, dans lequel le rapport entre le précipité lavé et l’acétone
à l’étape c) est dans la plage allant de 1:3 à 7 en poids.

5. Procédé selon l’une quelconque des revendications 1 à 4, dans lequel l’extrait d’acétone comprenant du 1,8-dini-
tronaphtalène qui est obtenu à l’étape c) est évaporé, puis recyclé dans l’étape d’extraction à l’étape c).
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