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»This invention relates to an improved process for the manufac ure of
erythrosine/eosin from fluorescein.
Hitherto it has been proposed to prepare Erythrdsin/l‘bsir{ from fluorescein by
jiodination /'b;q@@natim e1e<;7trolyt:ically using sodium carbonate or hydroxide
containing a little excess iodine/scdium bromide or by chemical methods viz.i)
the treatment of a comparatively cool alkaline solution of fluorescein and
sodium iodide/scdium bromide with ammonium or potassium persulphate anu i{)
direct halogenation in hot acetic acid with excess of icdine/bromina.
These methods ére open to the following ohjections: Inﬁ the electrochemical
mettod too much iodate/bromate is formed thereby reducing the current
efficiency and yield. In the chemical method the purity of the compound is
affected by the formation of dihalogen compounds instead of tetra halogen
compounds therehy escalating the cost of production in the process of
purification.
The object of this invention is to obviate these disadvantages by
electrolytically halogenating fluorescein in sodium carbonate and boric acid
or scdium hicarbonate in combination with iodine or sodium bromide at a
stationary or rotating graphite or lead dioxide ccated graphite electrode,
using a current. density ranging between 3.5 ’llix/dm2 at a temperature ranging
between 30--40°C. Lez\ad dioxide is deposited over a smooth graphite electrode.
The electrolysis is carried out in a divided cell comprising of ceramic
diaphragm and stainless steel cathode, anolyte being sodium carbonate and
boric acid of 10% concentration each or sodium bicarbonate of 10%
concentration containing fluorescein and iodine or sodium bromide and
catholyte being scdium bicarbonate cf 10% concentration. After passing the
theoretical quantity of current (8 Faradays per mole of fluorescein) ine
solution is filtered to remove the suspended impurities and then neutralised
with dilute sulphuric acid # 2. The dye thus obtained is filtered, washed

and dried in an air oven at a temperature less than 120°C.
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Tc these ends the invention broadly consiscs in

halogenating a suspension of fluorescein in 1U% sodium bicare
bonate or 10% scdium carbonate with equivalent amount of borie
acld with flucrescein upteo 4% and equivalent quantity of fgdine

or sodium bromide and cathelyte of 10% sodium carbonate or

sodium bicarbonate respectively. A graphite or lesd dioxide

coated graphite acts as anode and stainless steel acts as cathode,

The anode can be sithar stationary or rotating. & ceramic porous

poet acts a&s diaphragm in boch cases, A current density rangling
P )
from 1 - 7 A/an” is applied for thecretical time viz. 8 Faradays

per mole of fluorescein. Temperature is adjusted between 30 -~ 35°C

by keeping a water bath outside the cell, the cell Being a beaskeyg

of 1 litre capacity. For stationary electroda a mechanical

stirrer is provided with glass stirrer, After electrolysis the

solution 1ig filltered to remove any inscluble compound and the

solution neutralised to pH 2. The dye erythrosine or eosin is

filtered, washed and dried.
The following typical examples of halogenation of fluorescein ta
erythrosine or eosin will jllustrate the process of the invention,

but should not be construed tc 1imit the scope of the praesent
invention '

' EXAMPLE Y
Iodination of fluorescein to exythrosine

Vol, of anolyte ¢ 600 ml containing 60g Na2603 *

i3.5g 12 + 10g fluora-celn ¢ 34.%g
boric acid



Vol. of catholyte
Current

Current density
Anode {(Rotating)
Duration |

Quantity of current
No. of amp. hours passed

C~1l1 voltage
Temperature
Cathode
Diaphragm
Wt. of insolubles
Wt. of dye recovered
Yield

C.E.
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50wl contatining 10% N32803

2,5A

3,58 /&2

Craphite of area 0.7 dm®

3 hours

7.5 Amp.Hrs,

9.5 - 12 V

30-40°C

Stainless steel of area J.7d&m°
Cerxamic porous pot

l.1g

il.2g9

50.45%

g, 3%

EXAMPLE II

Yodination of fluorescein to erythrosine

Vbl . ¢f anolvte

Vod. of catholyte
Current

Current density
Anode (Rotating’
Duration

Quantity of current
. No, of amp.nhrs passed

.

(3

600 ml containing 60g Na2003 + 35.59 K«
+ 10g fluorescein + 34.5g kxs boric acld
50ml containing 10% NazCO3
2.5A

2
3.54/¢m
Graphite of area O.’ldmz

3 hours

7.5 dmp. hrs.



Cell voltage
Temperature

Cathode

Diaphragm

Wi, of insolubles
Wt, of dye recovered
Yield

C.E.

£ - 11V

30 - 40°C

Stainless steel of area 0,9 dmz
Ceramic porous pot

1.2¢

149

63%

47,9

EXAMPLE TIT

Iodination of tiuusesceln oo erythrosine

Vol. of anclyte

Vot. vf catholyte
Current
Current density

Anode (Rotating)

Duration

Quantity of current
No. of amp. hrs passed

Cell volitage
Temperature
Cathode
"Diaphragm

Wt. of insolubles

Wwt., of dye recovered

i

e

o4

H00ml containing S0g NaHCO,_ & 404

3
fluorescein + 27g +q

50ml containing 10% NaHCGS
S5A

T2/

Lead dioxide coated graphite ot
are 0.7 m?

5 hours

25 Amp. hrs.

9 - 10V

30-35°C

Stainless steel of area aa7dm2
Ceramic porous pot

2,99

33.5%¢g
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Yield 2 40.6%

C.E. : 39 %

Wt., of iodate estimated t 10g
EXAMPLE IV

Bromination of fluorescein to ecsin
Vol. of anolyte : 500ml containing S0g Na2003 + 10¢
fluorescein + 20g NaBr

Vol. of catholyte

*”

50ml. containing 10% Na2CO3

Current : 2,5A
c.D. : 3.5A/dm>
Anode (Rotating) t Graphite of area 0.7 am?
Duration ¢ 3 hours
Quantity of current
No. of amp. hours passed : 7.5 Amp. hrs
Cell voltage t 7 -9V
Temperature s 30 - 35°C
Cathode : Stainless steel of area 0.7 dm2
Diaphragm : Ceramic porous pot
wt. of insolubles s Negligible
Wt. of dye recovered s 8,69
Yield : 72.5 %
C.B. - : 66.2%
EXAMPLE V
Bromination of fluorescein to eosin
Vol. of anolyte ¥ 500ml containing 5Cg NaHCO3 + 86.5¢

Na Br + 40g fluorescein
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Vol. of catholyte

”

S0ml containing 10% Nai&:ﬂx

Current 42

c.D. ¢ 5.7A/am>
Anode (Rotating)

Lead dioxide deposited graprhite
of area 0,7 dm2

Duration ¢ 6 Hours

Quantity of current

No. of amp., hours passed t 24 Amp, Hrs.,

Cell voltage : 7.5 - 10V
Temperature : 30 - 35°C

Cathode ¢ Stainless steel of area 0.7&m2
Diaphragm ‘ s Ceramic porous pot
Wt. of insolubles : Negligible

Wt. of dye recovered © 2 43.2g

Yield : 90% |

C.E, t 82.9%

Wt., of bromate estimated ¢ 0,28¢q

Bromination of fluorescein to eosin
Vol. of anolyte 2 500ml containing 50g NaHCOB  B6.5¢
Na Br + 40g fluorescein

Vol., of catholyte 50ml containing 10% NaHCO

»e

3
Current ‘ s 4A

C.D. s 5.7A/dm>



- 8 -

Anode (Stationary)

Duration

Quantity of current
No., of amp.hours passed

Cell voltage
Temperature

Cathode

Diaphragm

Wt. of insclubles
Wt. of dye recovered
Yield

C.E,

wWt., of bromate estimated

168346

: Lead dloxide devosi . :d graphite of

arez §x® 0.7 dm2

t 6 hours

24 Awmp . Hrs

$ 8 - 10V

s 30 - 35°C

t Stainless steel of area 0,7 dmz

Ceramic porous pot

2.9g
31.6g

t 66,.4%

e

€0.7%
: 1.5¢g

The following are the main advantages of the inventions

1. fince the dye obtained 18 a tetrahalogenated one,

it does not require further purification,

2. Use of bromine which is hazardous can be avolded in

the case of eosin by the above method.

3. The cost of chemicals are comparatively cheap in the

above method ‘“hereby bringing down the cost of productio.

Dated this .CQMMA_

Day of Stplicheu /263

Signed o~ 2- 5;2~i~14>~°ﬁewtgnation
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COMPILETE SPECIFICHA TION
{ Section-—10)

Applicant s COUNGIL OF SCIENTIFIT AND INDUSTRIAL RESEARCH,
HAFI MARG, NEWDELHI -116001, INDIA an LicwlAN
REGIL 51 ERED BODY iINCOKRPORATED INULKR THE
REEI?TRATION OF SCCIETIES ACT (ACT X4 OF
1860).

Inventors PAYYALLUR NARAYANAN ANANTHARAMAN, MICHAEL
NOEL.

The following specification particularly describes snd ascertaing the noture of this iaveotion
and the manner in which it is to be performed (—
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This invention relates to an imnroved process for the . manufacturse
of erytnreocine/eosin from flucrescein. The product of this
invention has wide anplication for use as dve in food andg

cosmetic industries.

Hitherto erythrosine/eosin has been prepared by chemical or
electro chemical iodinatior/bromination of fluorescein in sodium
carbonate or sodium hvdroxide containing a little excess
iodine/sodium bromide.

These processes have the followinag drawbacks:

In the electrochemical method -too much iodate/bfonate is formed
thereby reducing the current efficiency and yield. In the
chemical method the purity of the compound is affected by the
formation of dihalogen compounds instead of tetrahaloqgen
compounds thereby escalaing the cost of production in the process
of purification.

The objact of this invention is tc provide an improved process

obviating these disadvantages.

According to the present invention there is provided an improved

process for thé manufacture of erythrocine/eosin from fluorescein

which comprises halogenating an anolyte consisting of a

suspension of fluorescein in an inorganic solvent selected from

10% solution of sodium bicarbonate or 10% solution of sodiunm
carbonate with equivalent amount of boric acid alongwith iodine

or sodium bromide, the catholyte being 10% solution of sodium

bicarbonate or sodium carbonate in a divided cell having cera:.lc

diaphran, ss. cathode & graphite, lead dioxide

deposited graphite or RuO, ccated titanium anode,
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3.5

empicving corrent density of -~ IA/dn? at. a tempevatura

between 30-40°C for 3-6 hrs filtering the resulting solution to
reacve impurities, nsutralising to pH2 followed by further
filtecing, washing the residue with water and drying the
erythrosine/eosin at a temperature bhelow 120°C.

Lead dioxide is deposited over a smooth graphite electrode ss per
the data given in literature. The Ru0, coated titanium can be
obtained commercially from the company which is manufacturing 181
anodes .or chlor alkali industries in the country. The
electrolysis is carried cut in a divided cell comprising of
ceramic dianhragm and S.S. cathode, anolyte being scdium
carbonate and boric acid of 10% concentration e;ch or sodium
bicarbonate of 10% concentration containing fluorescein and
iodine/sodium bromide and catholyte heing sodium bicarbonate of
10% concentration.

A granhite or a lead dioxide deposited graphite or Ruf0, coated
titanium acts as anode and S.S5. acts as cathode. The anode can
be either stationary or rotating. A ceramic norous pot acts as
dianhragm in both cases. A current density ranging from 1*7A/dmz
is supplied for theoretical time viz. 8 Faraday per mole of
fluorescein. Temnerature is adjusted between 30-40°C by keeping
a water bath outside the cell, the cell being a beaker of 1 litre
capacity. For stationary electrode a mechanical stirrer is

provided with glass stirrer. After electrolysis the solution is

M
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filtered to remove the insoluble compound and the solution
neutralised to pil? using dil #H350,. The dye erythrosine/eosin is
filtered, washed and oven dried. The drying may be effected in

an air oven at a temperature less than 120¢C.

The following examples are given to illustrate the invention
which should not however be construed to limit the scope of this

invention.
Example T
Iodination of fluorescein to erythrosine:

Anolyte : 500 ml water contg.60 g NajyCO5+
13.5 g I5 + 10 g fluorescein + 34.5 g

boric acid

Catholyte : 50 ml water contg. 1l0% Na,CO4
Current : 2.5A

Current density : 3.5A/dm2

Anode : Graphite of area 0.7 dm?2
Duration : 3 Hours

Oty. of current : 7.5 amp.hrs

Cell voltage : 9.5 -~ 12v

Temperature : 30-40°C

Cathode : S.S. of area 0.7 dnm?
Diaphragm : Ceramic porous pot

Wt. of insolubles . 1.1 g

)L~



Wt. of dye recovered

Yield
C.E.

6837
Rdid
: 50.45%
1 38.3%

EXAMPLE 11

iodination of fluorescein to erythrosine

Anolyte

Catholyte

Current

Current density
Anode(Rotating) -
Duration

Quantity of current
Cell voltage
Temperature

Cathode

Diaphragm

Wt. of insolubles
Wt.of dye recovered
Yield

C.E.

: 600m) water containing 609Na2C0

+
3
35.5g KI + 10g fluorescein +
34.49 boric acid

: 50m1 water containiry 10%

Na2C03

: 2.5A

: 3.5A/dm?

: Graphite of area 0.7 dm®
¢ 3 hours

1 7.5 amp.hrs

: 8 - 1V

: 30 - 40°C

: S.S.area of 0.7 dm?
: Ceramic porous pot
: 1.29

: 14g

1 63%

1 47.9%

EXAMPLE III

Iodination of fluorescein to erythrosine

Anolyte

~Catholyte
Current

Current density
Anode(Rotating)

: 500m1 water containing 50g NaHCO3

+ 4Ug t luorescein + 27/g I

¢ 50ml water containing.IOZNaHC03
: 5A

1 7A/dm?

: Lead dioxide deposited graphite

of area 0.7 dm?

'3



puration

QJt. of current

Cell voitage
Temperature

Cathode

Diaphragﬁ ,

Wt. of insolubles
Wt. of dye recovered
Yield

Current efficiency

Wt.of jodate estimated

168346

. 5 hours

: 25 amp.hrs,

: 9 - 10V

: 30 - 35°C

::5.S. of area of 0.7 dm?
: Ceramic porous pot

: 2.99

: 33.5¢g

: 40.0%

: 39%

: 10g

EXAMPLE 1V

Iodination of fluorescein to erythrosine

Anclyte
Catholyte

Current

Current density

Anode(Rotating)

Duration

Qty. of current
Cell voltage
Temperature
Cathode

Diaphragm

Wt. of insolubles
Wt. of dye recovered
Yield

Current efficiency
Dye content

: 500m1 water containing 50gNaHCO

3+

40g fluorescein + 27912

: 100m1 water containing 10%

NaHCO3

4A

« ENIdn2
. uny Qi

: RuO2 coated

titanium of area
0.67 dm?

: & hours
: 25 amp.hrs
7 - 12V

30 - 35°C

: 5.5. of area 0.7 dm?
: Ceramic porous pot
: 1.5¢

36

: 32.69

T%

: 33%

.
.

92.9%(Dye content was determined
by 1SI method vide IS 1697-1974)

'



Anolyte

Catholyte
Current

Current density
Anode(Rotat ‘ng)

¢ 0 ]
103346
EXAMPLE
Bromination of fluorescein to eosin

: 500m] water containing 509Na7603+

10g fluorescein + 20g WaBr

: 50m} water containing ?O%Na,CO3
<

: 2.5A
¢ 3.5A/dm?
: Graphite of area 0.7 dm?

~

K8

Duration 3 hours

Qty. of current : 7.5 amp.hrs.

Cell vo:tage :7 -9V

Temperature 1 30 ~ 35°C

Cathode : 5.5, of area 0.7 dm?

Diaphragm : Ceramic porous pot

Wt. of insolubles : Negligible

Wt. of dye recovered : 8.69 ‘

Yield : 50%

Current efficiency ' : 33%

EXAMPLE VI
Bromination of fluorescein to eosin
Anolyte : 500m1 water containing 509Na2C03+
86.5g NaBr + 40g fluorescein.

Catholyte : 50m1 water containing 10% NaHCO3
Current : 4A
Current density : 5.7A/dm?

Anode{Rotating) - tead dioxide dseposited graphite

of area 0.7 dm?

Duratiomn : & Hours

Qty. of cirrent 24 amp.hrs

Cell voltage 1 7.5 - 10V

Temperature : 30 - 35°C

Cathode : S.S. of area 0.7 dm?

Diaphragm : Ceramic porous pot



Wt. of insoiuules ¢ Negiigible
Wt. of dye recovered 1 43.2g
Yield 1 572.6%
Current efficiency : 59,6 %
‘Wt. of bromate estimated : 0.28q
EXAMPLE VII

Bromination of fluorescein to eosin

Anolyte : 500m) water containing SOQNaHCO3
+ 86.5g NaBr + 40g fluorescein

Catholyte : 50m) water containing 10% NaHCO3

Current : QA

Current density : 5.7A/dm?

Anode(stationary) : Lead dioxide deposited graphite
of area 0.7 dm?

Duration : 6 Hours

Quantity of current : 24 amp. hrs

Cell voltage : 8 - 10V

Temperature : 30 - 35°C

Cathode : $.S. of area 0.7 dm?

Biaphragm : Ceramic porous pot

Wt., of insolubles 1 2.99

Wt. of dye recovered : 31.69

Yield : 45.8%

Current efficiency : 43.6%

Wt.of bromate estimated 1 1.5g

The following are the main advantages of the invention:

1. Since the dye chtained is a tetrahalaogenated one it does nct

require further purification.

2. Use of bromine which is hazardous can be avoilded in the case
of eosin by the above method.

3. The cost of chemicals are cpmparative]y cheap in the above method
thereby bringing down the cost of production.

1k
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An inmnroved nrocess for the nanufacture of erythrocine/eo.in
from fluorescein which comprises halongenatin, an anolytae
consisting of a susnension of fluorescein in an inorganic solvent
selected from 10% sclution of sodium bicarbonate or 10% solution
of sodium carbonate with equivalent amount of boric acid
alonqwith iodine or sodium bromide, the catholyte being 10%
solution of sodium bicarhonate or sodium carbonate in a divided
'cell having ceramic diaphram, ss. cathode & graphite, lead
dioxide denosited qgraphite or Ruﬂz coated titanium anode,
employing cucrent den-fty of 3.5 = 7A/dm2 at. a temperature
between 30-40°C for 3-6 hrs filtering the resulting solution to
remove impurities, neutralising to pH2 follonwed by further
filtering, washing the residue with water and drying tha
erythrosine/eosin at a temperature below 120°C.

2. An improved process as claimed in claim 1 wherein fluroscein
employed upto 4% of the inorganic solvent used.
3. An improved process as claimed in claim 1 wherein iodine or
sodium bromide 'added in equivalent to the quantity of
fluorescein.
4. An improved process for the manufacture of erythrocine/eosin
from fluorescein substantially as nerein described with reference
to the examples.

Nated this...(?.”:..day of ..oyes. .. 1088

Fad < \A Lg}\w\’v\ -

(N.R. SUBBARAIY ——— ——
JOINT ADVISER (PATENTS)
COUNCIL OF SCIENTIFIC AND INNUSTRIAL RESEARCH

'/



