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ELECTROCHEMICAL PREPARATION OF ERYTHROSIN AND EOSIN 
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The paper highlights the preparation of erythrosin (tetra iodofluorescein) and eosin (tetra bromofluorescein) by electrolytic 
method at a graphite anode using a solution of sodium carbonate containing iodine and fluorescein for erythrosin and sodium 
bromide and fluorescein for eosin at a divided cell. The yield is compared with that of chemical method. 
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INTRODUCTION 

E rythrosin is a disodium salt of 2:4:5:7 tetra iodofluorescein and 
eosin a disodium salt of 2:4:5:7 tetrabromofluorescein. 

Erythrosin stands as one of the seven permitted food colours, as 
a sensitizer of photographic plates, and is used to distinguish live 
and dead yeast cells as the latter adsorbs the dye much more quick- 
ly. Erythrosin is employed in the cotton and paper industries. It 
is used as a sensitizer in photoelectric experiments and in the ir- 
radiation of ergosterol. It is an indicator in analysis. Eosin is used 
commercially in the manufacture of red inks to a small extent, as 
a dye for silks and paper, for dyeing cellulose esters and in cosmetics 
[rl. 

Three methods are described for the preparation of erythrosin: 
(a) the electrolysis of an alkaline solution of fluorescein contain- 
ing a tittle excess iodine [2] @) the treatment of a comparatively 
cool alkaline solution of fluorescein and sodium iodide with am- 
monium or potassium persulphate [3] and (c) direct halogenation 
in hot dilute acetic acid with an excess of iodine [4]. Eosin is 
prepared by brominating fluorescein either directly or in glacial 
acetic acid solution or 0n.a large scale, by acidifying an alkaline 
solution of fluorescein containing bromide and bromate, then 
dissolving the precipitated dye in aqueous carbonate and 
evaporating to  crystallise [I]. 

.It was observed that chemical methodi gave di-iodo compounds 
in addition to tetraiodo compound [4]. Since the tetraiodofluores- 
cein is a food dye, the regulations are very strict for producing 
pure compound. Hence it was thought of trying electrochemical 
method as the existing method is covered by a patent 131 and much 
details are ,not available. The same was the reason for the elec- 
trochemical mahod of producing eosin also. Moreover, the handl- 
ing of liquid bromine can be avoided by this method. 

The cell consists of a beaker of one litre capacity with a graphite 
anode (either stationary or rotating) or Ru02 coated titanium 
anode and steel cathode kept in a ceramic porous pot which acts 
as a diaphragm. Anolyte solution consists of powdered iodine and 
sodium salt of fluorescein in equivalent proportion dissolved in 
500 ml 10% sodium carbonate solution. The catholyte consists of 
100 ml 10% sodium carbonate solution. The cell assembly may 
be suitably covered with a PVC cover with necessary provision for 
anode, porous pot, thermometer and stirrer. The area of the anode 
was measured before experiment, and the temperature was adjusted 
to 25°C by cooling the vessel from outside. Since one molecule 
of fluorescein takes 8F for tetraidination or bromination, the 
equivalent current was passed accordingly. After the experiment 
the solution was filtered and the solution was carefully neutralis- 
ed by dilute suiphuric acid. The solid at acidic pH was collected 
and dried till constant weight is obtained. The iodine content of 
erythrosin and bromine content of wsin were determined by Carius 
method [5]. In both the cases, the halogen content was as per the 
theoretical value. The results of experiment on erythrosin are given 
in Table I and that of eosin in Table 11. 

The purity of the tetra iodofluorescein was further confirmed 
by converting the compound to diacetate, recrystallised and the 
melting point determined, which was 293°C thereby corresponding 
to  literature value. 

To compare the electrochemical method with chemical method 
tetraiadofluorescein was prepared by ammonium persulphate 
method [I]. The yield obtained was 34%. Tetraiodofluorescein was 
prepared chemically by direct halogenation method [I]. The yield 
obtained was 35%. 

Since dibromofluorescein is soluble in alcohol, pure 
tetrabromofluorescein can be zeparated from dibromocompound [a. Yield reported in literature is 73.4% m. 
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TABLE I: Resutts of the experiment on erythrosin (F: Fluorescein; Temp: Z ° C )  

No. Anode and area Anolyte Current (A) Voltage Or) C.D. (A-dm-2) Yield (Vo) C.E. (Vo) 

Graphite 0.3 dm2 
Graphite 
0.6 dm2 

Graphite 
1.2 dm2 

Rotating 
graphite 0.5 dm2 

Rotating 
graphite 0.5 dm2 

Rotating 
graphite 0.5 dm2 

500 ml 
10Vo Na2C03 2 5.5-7.0 10 51.2 
+10g F 
+ 15g I2 
d o -  3 5.54.0 10 42.8 
1000 ml 
10% Na2C03 6 5.54.0 10 47.8 
+ 10gF 
+ 1 5 g l 2  
1000 ml 
10Vo Na2C03 42.3 
+ 10gF 
+ 15g 12 
500ml 
10% Na2C03 54.0 
+10gF 
+ 15g I2 
500 ml 
10% Na2C03 5 8-10 10 37.0 
+ 20g F 
+30g I2 
500 ml 
10Vo Na2C03 10 13 20 15.0 
+ 1 0 g F  
+ 15g I2 

33.4 (without 
diaphragm) 

Tabel II: Results of the experiments on eosin 
F: Fluorescein; Temp: 2S°C 
Conditions: Anode: Rotating graphite (0.5 dm2);Current : 2.5 A; 
C.D: 5 A.dm -2; Anolyte 500 ml of 10% Na2C03 + 1% F + 2Og 
NaBr. 

No. Voltage Yield C.E. Remarks 
0') Vo 

1 7-9 53.5 48.7 Nodiaphragm 
2 7-9 72.5 66.2 With diaphragm 
3 6-7 49.4 45.0 No. of A.hr was doubled 

to that of (2) 
4 6-7 42.9 39.0 

RESULTS AND DISCUSSION 

From Table I it is evident that stationary Ru02/Ti electrode gives 
better yield than stationary graphite electrode. Rotating graphite 
with.diaphragm gives better yield than rotating graphite without 
diaphragm. The yield and purity of the compound (m.p. of acetyl 
derivative was 2W°C) prepared by electrolytic metbod were bet- 
ter than the yield and purity (m.p. 175°C) obtained by chemical 
method. It is clear from literature that 

dhh-compound is very difficuh to m o v e  from tetraiodofluores- 
cein as the solubilities of both the awpouods are the same in almost 
all solvents. 

In the case of tcrrabromofluorescein rotating graphite with 
diaphragm gives ktta yidd than without diaphragm as observed 
fromTabkII.'IbcyiddmportedinLitaahlrrforchcmiclllmethod 
of prepamion of tctmbmmofluonscein is 73.4% and the yield 
~ b y ~ d a s s e e n h T a b l c I i i s 7 2 . 5 % .  
In chemicpl method liquid bromine is used, the of which 
is hazardous wbgey in dcctrochemcal method sodium bromide 
is used which is safe .ad cheaper. It is alao observed from Table 
I1 that by doubling the quantity of theoretical current the yield 
decreased from 72.5% to 49.4%. This'may be due to the further 
oxidation of the finished product. 

As per IS1 Jtaadard (IS: 1697-1974) the material erythrosin must 
conform to the requirements as per tests mentioned. 

CONCLUSION 

For optimum yield of-erythrosin and eosin the electrochemical 
~aleahnosttheramcwithslightdiffermceintheanolyte 
composition. 
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CUPROUS OXIDE 

lndian Patent Nos. 52394, 56532 and 58352 

Application 

Cuprous oxide is an important ingredient of antifouling paints and 
of fungicidal compositions used in horticultural operations. Cop- 
per oxychloride and cuprous oxide are extensively used as 
substitutes for bordeaux mixture in operations against plant 
diseases in India. Tea, rubber, coffee and arecanut plantations, 
all use cuprous oxide in various proprietory forms. To a minor ex- 
tent, the compound is used in the production of copper salts in - - 
ceramics for the development of porcelain, red glaze and in the 
manufacture of ruby glass. 

Demand 

Exact statistics about the demand of cuprous oxide in India are 
not available. Information from some leading paint manufacturers 
shows that an aggregate of 3540 tonnes of cuprous oxide are con- 
sumed annually for manufacture of anti-fouling paints; this demand 
is likely to increase with expansion of the shipping industry. Ac- 
cording to the estimates of the Directorate of Plant Protection 
Quarantine and Storage, the approximate annual requirement of 
copper oxychloride and cuprous oxide in India in their 50 percent 
wettable form or in dust form, may range from 1000 to 1200 tons, 
depending upon the severity of plant d ' i  epidemics. Of these, 
the lndian tea industry is estimated to consume upto 750 tons per 
annum. The bulk of this requirement is consumed as cuprous ox- 
ide or copper oxychloride dusts, containing 4 percent, 6 percent 
or 12 percent copper. The requirements of the coffee, rubber and 
arecanut plantations may be put at about 250 tons. A modest 
estimate of about 50 tons is for the requirement of Government 
agencies for plant disease control operations in the various states 
of lndian Union. 

Though a few firms are known to be manufacturing cuprous 
oxide, the quantity produced is not sufficient to meet the demand. 
The bulk of the requirements is met by imports. 

Process developed 

An electrolytic method for the preparation of cuprous oxlde has 
been developed. The process consists of using cast copper sheets 
as anodes in a divided cell where sheet copper cathdes are used, 
the electrodes being separated by a cloth d i i r a g m .  Heated brine 
is fed at a constant predetermined rate into the cathode compart- 
ments of the cell. Cuprous oxide formed near the anode is 
withdrawn with the electrolyte through the bottom of the cell. 

The slurry is filtered free of cuprous oxide and the clear filtrate 
run back into the cell after adjusting its composition. The cake of 
cuprous oxide is washed, stabilised and dried preferably under 
reduced pressure. 

Special features of the process developed are the continuous 
circulation of the electrolyte which prevents unnecessary build- 
up of alkali at the cathode and maintains an optimum and cons- 
tant alkalinity at the anode, a condition favourable for the forma- 
tion of cuprous oxide and employment of equipment of a special 
design for feeding of the electrolyte at a constant predetermined 
rate. 

Scale of study 

The operating conditions have been standardised in the laboratory 
and a unit capable of producing one kg of cuprous oxide per hour 
has been designed, fabricated and operated successfully. 

The current efficiency of the process has been found to be not 
less than 94 percent and energy consumption 1 kwhr. or less per 
kg of the cuprous oxide formed. Purities of 96 percent and more 
prescribed by lndian Standards Specification (No. IS 70 of 1950) 
have been obtained. 

Consumer acceptability 

Samples of cuprous oxide produced by the method have been 
reported satisfactory by the lndian Naval Dockyard Laboratory and 
various other user industries such as paint manufacturers and 
manufacturers of porcelain, red glazed and colouring glass. 

Raw materials 

Raw material namely copper scrap is available in the form of re- 
jected cables, wire etc., from electrical industry and borings, clip- 
ping and turnings fmm the engineering and metal goods industries. 

Plant and machinery 

The essential items of plant and machinery required in the pro- 
cess are rectifier, brine circulating pumps, filter press, centrifuge, 
vacuum oven and electrolytic cells, storage tanks. 

For more details contact, 

Director, 
CECRI, 
Karaikudi 623 006, India. 
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