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T h i s i s s h o w n in F i g . 1 , in w h i c h v a r i o u s s t r i p c h a r t
r e c o r d i n g s a r e r e p r o d u c e d f o r gas s a m p l e s a n a l y z e d
o n a F i s h e r M o d e l 1200 G a s P a r t i t i o n e r , u s i n g M o l e c -
u l a r S i e v e 13X a s the s e c o n d c o l u m n . F i g u r e l ( a ) i s a
s a m p l e o f a t m o s p h e r i c a i r ; n o t e t h a t n o p e a k s o t h e r
than N2 a n d 02 a r e a p p a r e n t l y p r e s e n t . F i g u r e l (b ) i s a
s a m p l e o f c o m b u s t i o n gas o b t a i n e d by u s i n g a t m o s p h e r i c
a i r to b u r n c h a r c o a l a t a p p r o x i m a t e l y 900 K in a tube
f u r n a c e ; n o t e t h a t p e a k s f o r N2, CO2, C O a n d a p p a r e n t l y
O2 a r e p r e s e n t .

I n F i g . 1(c), t h e c o n d i t i o n s o f s a m p l e (b) a r e t h e
s a m e e x c e p t that i n s t e a d of a t m o s p h e r i c a i r , a s y n -
t h e t i c a i r was u s e d , o b t a i n e d by m i x i n g N2 a n d O2 in
a n a p p r o x i m a t e l y 4 . 5 : 1 r a t i o f r o m gas c y l i n d e r s . Note
that no p e a k i s o b t a i n e d in t h e o x y g e n / a r g o n l o c a t i o n .
T o s h o w that a r g o n i s r e s p o n s i b l e f o r t h e p e a k l a b e l e d
" A " in F i g . l ( b ) , a n N J A r m i x t u r e c o n t a i n i n g a b o u t
10 p e t A r was a n a l y z e d in t h e c h r o m a t o g r a p h . T h e r e -
s u i t s a r e s h o w n in F i g . l ( d ) .

T h e c a l i b r a t i o n o f p e a k h e i g h t v s p e t i s a b o u t t h e
s a m e f o r O2 a n d A r , t h u s t h e p r e s e n c e o f 1 p e t A r in
the b l a s t f u r n a c e g a s e s a n a l y z e d by C h a o e t a l w o u l d
g i v e a p e a k h e i g h t e q u i v a l e n t t o a b o u t 1 p e t O2, w h i c h
i s w h a t they o b s e r v e d . I f the O2 p e a k h e i g h t i s c o r -
r e c t e d f o r t h e p r e s e n c e o f A r , the a m o u n t o f O2 in the
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A R T H U R E . M O R R I S A N D J O H N R . K N O E P K E

C h a o e t a l r e p o r t o n gas c o m p o s i t i o n s a n d t e m p e r a -
t u r e s w i t h i n a c o m m e r c i a l l e a d b l a s t f u r n a c e , z A p a r -
t i c u l a r l y n o t e w o r t h y o c c u r r e n c e w a s t h e i r o b s e r v a t i o n
of a p p r o x i m a t e l y 1 p c t O2 in the f u r n a c e g a s , i n d e p e n -
d e n t of p o s i t i o n in the f u r n a c e . T h e a u t h o r s w e r e u n -
a b l e to a c c o u n t f o r t h e p r e s e n c e of t h i s 02 in a gas
c o n t a i n i n g s e v e r a l p c t C O . W e o f f e r p r o o f t h a t O2 w a s
a c t u a l l y n o t p r e s e n t in s i g n i f i c a n t a m o u n t s in t h e i r
b l a s t f u r n a c e gas s a m p l e ; the gas c h r o m a t o g r a p h p e a k
a s c r i b e d by t h e m to 02 was a c t u a l l y A r .

O n v a r i o u s m o d e l s o f t h e F i s h e r Gas P a r t i t i o n e r o r
o t h e r gas c h r o m a t o g r a p h s u s i n g M o l e c u l a r S i e v e 13X
a s the s e c o n d c o l u m n , O2 a n d A r e l u t e f r o m t h e p a r t i -
t i o n e r a t v i r t u a l l y t h e s a m e t i m e . T h i s o c c u r s f o r b o t h
H2 a n d H e a s t h e c a r r i e r g a s . S i n c e a t m o s p h e r i c a i r
c o n t a i n s a b o u t 0.93 A r , 2 n o r m a l c o m b u s t i o n g a s e s a l -
w a y s c o n t a i n a b i t l e s s t h a n 1 p c t A r . I f c o m b u s t i o n i s
c a r r i e d o u t in the p r e s e n c e of e x c e s s c a r b o n , t h e g a s e s
s h o u l d c o n t a i n n e g l i g i b l e O2. H o w e v e r , the A r x : o n t a i n e d
in c o m b u s t i o n g a s e s wi l l g i v e a s m a l l p e a k a t t h e O2
p e a k l o c a t i o n , a n d t h u s f a l s e l y i n d i c a t e t h e p r e s e n c e
o f 02 .

*JOHN T . CHAO, P E T E R J. DUGDALE, DAVID R. MORRIS, and
FRANK R. STEWARD: Met. Trans. B, 1978,vol. 9B, pp . 293-300.
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Fig. 1-Strip-chart recordings of gas analyses on Model 1200 Fisher
Gas Partitioner. Zero t ime was taken at moment of sample injection
into instrument. C is composite gas peak, O is oxygen peak,A is argon
peak, D is carbon dioxide peak, M is carbon monoxide peak, and N is
nitrogen peak. (a) Normal air sample; peak labeled O, A is super-
imposed peaks for argon and oxygen. (b) Combustion gas sample ob-
tained by burning cbareoal with normal air at about 900 K. (c) Com-
bustion gas sample for conditions of sample (b), except that argon-free
synthetic air was used. (d) Sample of nitrogen/argon gas mixture con-
taining about l0 pet argon.
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l e a d b l a s t f u r n a c e gas i s p r o b a b l y l e s s t h a n 0 . 1 p c t .
T h e a c t u a l a m o u n t m u s t be d e t e r m i n e d by gas a n a l y s i s
t e c h n i q u e s that e l i m i n a t e t h e i n t e r f e r e n c e of A t .

1. John T. Chao et al: Met. Trans. B, 1978, vol. 9B, pp. 293~300.
2. ttandbook of Chemistry and Physics, Robert C. Weast, ed.. 54th Edition. p.

F191, CRC Press, Cleveland, 1974.

Authors' Reply

J . T . C H A O , P . J . D U G D A L E , D . R . M O R R I S , AND
F . R . S T E W A R D

T h e a u t h o r s wish to t h a n k M o r r i s a n d K n o e p k e f o r
t h e i r c o n v i n c i n g e x p l a n a t i o n of t h e a p p a r e n t p r e s e n c e
o f o x y g e n in the f u r n a c e g a s e s of t h e l e a d b l a s t f u r n a c e .
The p o s s i b i l i t y that t h i s o x y g e n was in f a c t a r g o n , w a s

o v e r l o o k e d in t h e w o r k r e p o r t e d a n d a p p a r e n t l y in the
w o r k s cited.X'2 T h u s , C a r a g h a n a n d W i l s o n u s i n g a gas
c h r o m a t o g r a p h r e p o r t e d o x y g e n c o n c e n t r a t i o n s in the
r a n g e 0 to 2 p e t a t a n y l e v e l w i t h i n the i r o n b l a s t f u r -
n a e e . I n the e a s e o f l e a d b l a s t f u r n a c e s , A l c o e k h a s
r e p o r t e d 3.9 to 4 . 0 p e t o x y g e n in t h e T r a i l ( B r i t i s h
C o l u m b i a ) f u r n a c e . H e s t a t e s that m e a s u r e m e n t s h a v e
b e e n m a d e of gas c o m p o s i t i o n a t t h e t u y e r e l e v e l a n d
a t t h e top o f s o m e l e a d b l a s t f u r n a c e s , a n d that the
p r e s e n c e of a p p r o x i m a t e l y 1 p e t 02 i n d i c a t e s i n c o m -
p l e t e c o m b u s t i o n of the b l a s t a i r . The m e t h o d of gas
a n a l y s i s u s e d f o r t h e s e m e a s u r e m e n t s was not r e -
p o r t e d . T h e p o s s i b i l i t y t h a t the o x y g e n was a t l e a s t
in p a r t , a r g o n s e e m e d not to h a v e b e e n c o n s i d e r e d .

1. N. J. Caraghan andA. R. Wilson: J. Iron Steel Inst., 1970, vol. 208, pp.
231-246.

2. C. B. Alcock: Principles ofPyrometallurgy, p. 217, Academic Press, NY, 1976.

Correction to Met. Trans. B, 1979, vol. 10B

Flow Regimes in Submerged Gas Injection by E. O. Hoefele a n d J . K. Brimacombe

Page 634

Left column, t h i r d line from bottom s h o u l d read " i n the first three frames (0 to 0.036 s); the g r o w t h
is . . . "

Page 642

Left column, third paragraph, third sentence s h o u l d read "The greater penetration f o u n d in
systems with low Pg/Pt is an indication that the bubbles are more elongated a n d that consequently
the expansion a n g l e of the jet is smaller."
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