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COMMENTS CONCERNING THE STUDY OF KBr-CONTAMINATED CARBONS 
USING INFRARED FT DIFFUSE REFLECTANCE SPECTROSCOPY 
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M. J. D. Low 

Department o f  Chemistry 
New York U n i v e r s i t y  
New York, N.Y. 10003 

Roches te r  and a s s o c i a t e s  [ l ]  r e c e n t l y  s t a t e d :  ( A )  

"We h e r e  show t h a t  t h e  c o m b i n a t i o n  o f  F.t i.r., d i f f u s e  

r e f l e c t a n c e ,  and a vacuum c e l l  w i t h  a h e a t a b l e  s t a g e  

prov ides an ext remely powerfu l  method f o r  the spectro- 

s c o p i c  e x a m i n a t i o n  o f  ca rbon  s u r f a c e s  i n  s i t u  under  a 

v a r i e t y  o f  experimental c o n d i t i o n s . "  They showed q u i t e  

w e l l - s t r u c t u r e d  s p e c t r a  s t a t e d  t o  be t h o s e  o f  carbons 

a f t e r  t reatment  w i t h  oxygen a t  temperatures up t o  54OoC. 
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However, they a l s o  stated: (B) "A homoqeneous mix ture  o f  

- ca. 6 w t .  a c t i v a t e d  carbon --- ... and K B r  was e v e n l y  

spread on t h e  sample s t a g e  o f  a vacuum chamber ..." and 

s ta ted  t h a t  (C) "Spectra were recorded w i t h  re ference t o  

background s p e c t r a  o f  e i t h e r  K B r  a l o n e  i n  t h e  i.r. c e l l  

o r  t h e  i n i t i a l  KBr-carbon mixture  i n  t h e  c e l l  b e f o r e  

oxygen treatment." [The b o l d  characters and under1 i n i n g  

have been added t o  the verbat im quotations.] They leave 

no doubt  t h a t  t h e y  r e c o r d e d  s p e c t r a  o f  carbon-KBr 

mixtures. 

The purpose o f  t h e  p r e s e n t  comment i s  n o t  t o  

q u i b b l e  about  t h e  f a c t  t h a t  a mere 94 w t .  % o f  K B r  has 

been overlooked, so t h a t  statement A i s  misleading, b u t  

t o  p o i n t  out, perhaps redundantly, t h a t  i t  i s  well-known 

t h a t  a l k a l i  metal s a l t s  enhance the  g a s i f i c a t i o n  r a t e s  

and mechanisms o f  carbonaceous m a t e r i a l s  [Z], potassium 

s a l t s  b e i n g  o f  p a r t i c u l a r  v a l u e  [3]. A l t h o u g h  t h e  

ha1 i d e s  a r e  n o t  v e r y  e f f i c i e n t  g a s i f i c a t i o n  p r o m o t o r s  

(carbonates  a r e  b e s t ) ,  t h e i r  presence does a f f e c t  gas- 

i f i c a t i o n  r a t e s ,  e.g., C41. 
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KBr-CONTAMINATED CARBONS 261 

I t  i s  also a f a c t  that a detailed IR spectroscopic 

study showed t h a t  the presence of NaCl markedly altered 

the pyrolysis of cellulose and the oxidative behavior of 

the carbons w h i c h  were formed [5], and  t h a t  another 

detai led IR study 161 showed t h a t  the presence of 

potassium (derived from KHC03) a1 so markedly affected 

the pyrolysis of cellulose and the oxidative behavior of 

the carbons which were formed. Further, the two s a l t s  

produced different effects. 

I n  a d d i t i o n ,  i t  i s  well-known t h a t  NaCl and  KBr 

c rys t a l s  cannot (or, a t  l e a s t ,  should n o t )  be used a s  

windows for IR cel ls  a t  temperatures above about 35OoC; 

the windows sublime. I n  fact, Most alkali halides have 

appreciable vapor pressures [7]. For KBr, the v a p o r  

pressure r i s e s  rapidly from 2 x torr  a t  445OC t o  

1.3 x torr  a t  540°C t o  2.5 x torr a t  627OC 

[8]. Indeed, vaporization techniques are  used f o r  the 

preparation o f  s a l t  f i lms  h a v i n g  surface areas h i g h  

enough to  be used f o r  IR s tudies  of adsorbed species, 

e.g., 19-12]. 
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What a l l  t h i s  means i n  v i e w  o f  s t a t e m e n t s  B and C 

i s  t h a t  t h e  samples Roches te r  and a s s o c i a t e s  examined 

consis ted o f  smal l  amounts o f  carbon contaminated w i t h  

KBr, and t h a t  heat ing t h e  samples i n  o rde r  t o  c a r r y  ou t  

o x i d a t i o n  s t u d i e s  aggrava ted  the s i t u a t i o n  because the 

vapor ized K B r  would have contaminated every p r e v i o u s l y  

uncontaminated nook and cranny o f  t he  carbon. 

The KBr  contaminant w i l l  a f f e c t  t he  reac t i on (s )  o f  

the carbon. Consequently, a l though I R  spectra can be o r  

may be recorded w i t h  such samples by  the  means employed 

by Rochester and associates, t he re  i s  no p o i n t  i n  doing 

so, e x c e p t  pe rhaps  w i t h  t h e  i n t e n t i o n  o f  e s t a b l i s h i n g  

the e f f e c t s  o f  the contaminant on the  r e a c t i v i t y  o f  the 

carbon. O f  course, t o  accomplish the  l a t t e r  i t  w i l l  a l s o  

be necessa ry  t o  s t u d y  t h e  r e a c t i o n s  o f  uncon tamina ted  

ca rbon  b y  means o f  t h e  e x a c t  same techn ique .  Whether 

t h a t  can be done remains t o  be establ ished. 

A s  t h ings  stand a t  present, t he  technique descr ibed 

b y  Roches te r  and a s s o c i a t e s  w i l l ,  i n e x o r a b l y ,  l e a d  t o  

wrong r e s u l t s ,  and should be avoided. 
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