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Up to 1964 no c o m m e r c i a l  method of product ion of 2 -me thy l fu ran  (sylvan) existed in Russ ia  although 
there  had been l abo ra to ry  studies in this field [1-5].  

A continuous p r o c e s s  for  the p repa ra t ion  of sylvan by the catalyt ic  hydrogenat ion of fu r fu ra l  was de -  
veloped by the All-Union Sc ien t i f i c -Resea rch  Insti tute of the Pe t ro leum Indust ry ,  the All-Union Scientific 
R e s e a r c h  Vitamin Inst i tute,  and the Belgorod Vitamin Combine.  This p r o c e s s  is c a r r i ed  out in a c o m m e r -  
cial  plant in the exper imenta l  opera t ing  depa r tmen t  of the Belgorod Vitamin Combine.  

The p r o c e s s  of cata lyt ic  hydrogenat ion of fu r fu ra l  to 2 -me thy l fu ran  p roceeds  in the gas phase  on an 
a l u m o - c o p p e r - c h r o m i u m  or  a lumo-coppe r  ca ta lys t  via the in te rmedia te  fo rmat ion  of fur fury l  alcohol at the 
t e m p e r a t u r e  200-250~ and p r e s s u r e  5 k g / c m  2 accord ing  to the react ion:  
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The hea t  effect  of the reac t ion  of hydrogenat ion of fu r fu ra l  to 2 -methy l fu ran  is 34 kca l /mole~  

The p r o c e s s  of hydrogenat ion of fu r fu ra l  to 2 -methy l fu ran  is c a r r i ed  out accord ing  to the line d iag ram 
(q.v. Fig. 1). 

Fu r fu ra l ,  purif ied f rom polycondensat ion products  by vacuum dis t i l la t ion,  is continuously fed with 
space  veloci ty  0.2-0.3 h - i  under a p r e s s u r e  of 5 k g / c m  2 f rom the m e a s u r i n g  tank (1) by the me te r i ng  pump 

Fig. 1. Line d i ag ram  for  a continuous p r o c e s s  for  the p r epa ra t i on  
of 2 -methy l fu ran .  1) Fur fu ra l  m e a s u r i n g  tank; 2) me t e r i ng  pump; 
3) p r ehea t e r ;  4) r eac to r ;  5) condenser ;  6) s e p a r a t o r  for  isolation 
of hydrogenat ion product;  7) condenser ;  8) s e p a r a t o r  for  comple te  
separa t ion;  9) tank for  high t e m p e r a t u r e  organic  heat  t r an s f e r  agent; 
10) i m m e r s i o n  pump; 11) heat  gene ra to r .  
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(2) and in mix tu re  with hydrogen en te r s  the p rehea t e r  (3) where  vapor iza t ion  of the fu r fu ra l  and heating of 
the hydrogen occur .  

The vapor  gas mix tu re  at a t e m p e r a t u r e  not below 195 ~ en te rs  the hydrogenat ion r e a c t o r  (4) f rom the 
p r e h e a t e r  (3) and hydrogenat ion of fu r fu ra l  to 2 -methy l fu ran  occurs  on the ca ta lys t  at a t e m p e r a t u r e  of 200- 
250 ~ The hydrogenat ion products  and unreac ted  hydrogen a re  cooled in the condenser  (5) and enter  the s e -  
p a r a t o r  (6) for  separa t ion .  After  fu r the r  cooling of the uncondensed vapor s  f r o m  the hydrogenat ion products  
and the hydrogen in condenser  (7), separa t ion  of the liquid phase  f rom hydrogen is c a r r i ed  out in s e p a r a t o r  
(8). 

The hydrogenat ion products  a r e  per iodica l ly  r e c o v e r e d  f r o m  the s e p a r a t o r s  (6) and (8) and subjected 
to dis t i l la t ion for  isolat ion of the 2 -methy l furan .  

The vapor iza t ion  of the fu r fu ra l  in p r ehea t e r  (3) and the r e m o v a l  of heat  f rom the r e a c t o r  (4) a re  
achieved with a h i g h - t e m p e r a t u r e  organic  heat  t r ans f e r  agent.  A mix tu re  of f r e sh ly  dis t i l led technical  and 
r e c o v e r e d  fu r fu ra l  was used for  the hydrogenat ion p r o c e s s  both on the a l u m o - c o p p e r - c h r o m i u m  and also 
on the a lumo-coppe r  ca ta lys t ,  using this m a t e r i a l  the yield of 2 -methy l fu ran  f rom the fu r fu ra l  was approxi -  
ma t e ly  60%. 

According to its c h a r a c t e r i s t i c s ,  the 2 -methy l fu ran  produced in the appara tus  sat isf ied the r e q u i r e -  
ments  n e c e s s a r y  for  2 -me thy l fu ran  for  use  in the product ion of v i tamin  B1 and it had the following qual i ta-  
t ive indices: a) specif ic  gravi ty  not l e s s  than 0.910; b) r e f r a c t i v e  index 1.4312-1.4400; c) sylvan content 
80-90%. 

The developed p r o c e s s  can be opera ted  according  to the continuous scheme.  

16 

2. 
3. 
4. 
5. 

LITERATURE CITED 

N. Orlov and O. Radchenko, Dokl~ Akad~ Nauk SSSR, 1, No. 4, 286 (1934). 
B. Dolgov, Cata lys is  in Organic  Chemis t ry  [in Russian] ,  Moscow (1949). 
A. S. Sultanov and V. A. Maslennikov,  Zh~ Pr ikl .  Khim. ,  3, 595 (1959). 
I. F. Be l ' sk i i  and N~ I. Shuikin, Uspekhi Khim. ,  6,  707 (1963). 
L. E. Shipp, J .  Amer .  Chem. Soc., 6...99,672 (1947). 

358 


