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Bromine  and i ts  compounds a re  used  in the syn thes i s  of a whole s e r i e s  of medicinal  p repa ra t ions .  In 
connection with the shor t  supply of b romine ,  a t t empts  have been made repea ted ly  to ex t r ac t  i t  f r om the 
waste  w a t e r s  f rom product ion of phenobarbi ta l ,  hexamidine ,  or  synthomycin.  Methods of r e g e n e r a t i n g b r o -  
mine which are  desc r ibed  in the l i t e r a tu re  a re  a s soc ia t ed  with p r epa ra t i on  of sodium bromide ,  hydrobromic  
acid, or  f ree  b romine  [1-3]. 

In the p r epa ra t i on  of phenobarbi ta l ,  ethyl b romide  is used  as  the e thylat ing agent in the stage of p r e -  
pa r ing  ethyl e thylphenylcyanoaceta te .  After  the ethylat ion p r o c e s s  is  over ,  was te  l iquors  in a volume of 1.1 
m 3 pe r  me t r i c  ton of f inished product  a re  fo rmed;  these  contain 30-40% sodium bromide  and a re  contaminated  
with reac t ion  products ,  solvents ,  and r e s i n s .  The specif ic  g rav i ty  of these l iquors  is 1.38 -1.40 g/cm3; and 
the b ich romate  oxidation demand is  60-70 g of 02 pe r  l i t e r .  It  is poss ib le  to p r e p a r e  a technical  sodium 
bromide  f rom this waste  l iquor by ref in ing and evapora t ing  the solution; however ,  the product  is  not a s t a r t -  
ing m a t e r i a l  for  phenobarbi ta l  synthes is .  

Var ious  b r om i des  (sodium bromide ,  p o t a s s i u m  bromide ,  i ron b romides  etc.) s e rve  as raw m a t e r i a l s  
fo r  the p r e p a r a t i o n  of ethyl b romide  in indus t ry  [4]. We have effected a synthes is  of ethyl b romide  d i rec t ly  
f r o m  the was te  w a t e r s  which contain the sodium bromide .  According  to our p roposed  method, the aqueous 
sodium bromide  solution is added to a mix ture  of sulfur ic  acid and ethyl alcohol,  and the ethyl b romide  
fo rmed  is  d is t i l led  off. 

2NaBr -[- 2C2HsOH -}- H~SO~--~ 2C,HsBr -}- Na2SO 4 -[- 2H20. 

The yield of product  is  85-90%, based  on sodium bromide .  

EXPERIMENTAL 

To 68 ml  of sulfuric acid (93.5-96.6%) wi thcool ing  is  added 48 ml of ethyl alcohol,  and then 100 ml  of 
was te  wa te r  containing 51.5 g of sodium bromide .  The mix tu re  is  heated in an oil bath, and e thy lb rom[de  
is  dis t i l led at once along with wa te r  and alcohol into a r e c e i v e r  which i s  cooled in ice and water .  Dis t i l l a -  
tion s t a r t s  at 36 ~ and is  f inished at a vapo r  t e m p e r a t u r e  of 110-115 ~ or  pot t e m p e r a t u r e  of 135-140 ~ The 
lower  l aye r  of ethyl b romide  in the dis t i l la te  is  separa ted ,  and 48-50 g of product  is  obtained; as a rule  this 
con fo rms  to the r e q u i r e m e n t s  of All-Union State Standard 2658-56. In case  it  does not mee t  these  r e q u i r e -  
ments ,  the ethyl b romide  is subjected to an additional puri f icat ion,  for  which it is  shaken with 2 ml  of su l -  
furic acid and dis t i l led on a wa t e r  bath.  

The consumption of sulfur ic  acid is  2.6 kg, that of alcohol 0.9 kg, pe r  kg of ethyl b romide .  

All-Union Sc ien t i f i c -Resea rch  Inst i tute  of Water  Supply, Dra inage ,  Hydrotechnical  Construct ion,  and 
Engineer ing  Hydrogeology,  S. Ordzhonikidze All-Union Sc ien t i f i c -Resea rch  Insti tute of P h a r m a c e u t i c a l  
Chemis t ry ,  Moscow. Trans l a t ed  f rom K h i m i k o - F a r m a t s e v t i c h e s k i i  Zhurnal ,  Vol. 6, No. 8, pp. 29-30, Aug-  
ust ,  1972. Original  a r t i c le  submit ted  J a n u a r y  3, 1972. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street ,  New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

518 



Determina t ion  of the sodium bromide  in the waste  wa te r  was  conducted by oxidizing a sample  with 
ni tr ic  acid, with subsequent  a i rblowing and absorpt ion of the b romine  fo rmed  by a sodium sulfite solution. 
The b romides  in the absorpt ion solution were  de te rmined  by the Volhard p rocedure  [5-6]. 

On the ba s i s  of the work  done, one can obtain the following products  and was t e s  pe r  me t r i c  ton of phe -  
nobarbi ta l :  1) 0.54-0.55 me t r i c  ton of ethyl b romide ;  2) 0.8 m 3 of aqueous dis t i l la te  containing up to 15% 
ethanol and t r a c e s  of ethyl b romide ;  the d is t i l la te  can be used for  diluting the reac t ion  mix tu re  in the e thyl -  
ation stage;  3) 0.4 m 3 of acid was te  l iquors ,  which are  d i sca rded  af ter  neutra l iza t ion,  since it  is not econo-  
mica l  to r egene ra t e  the sulfuric  acid. 

Thus,  an ethyl b romide  which car~ be r e tu rned  to the e thSa t ion  stage has  been p r e p a r e d  f rom the waste  
wa t e r s  f rom phenobarbi ta l  production.  The amount  of waste  l iquors  thereupon is  reduced threefold;  and the 
content of organic  contaminants ,  as e x p r e s s e d  in b i ch roma te  oxygen demand,  is reduced f rom 60-70 to 16- 
17 g of O2/li ter .  
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