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ABATEMENT OF ARD 
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- h i g h  n e u t r a l i z i n g  c a p a c i t y

- l o w  c o s t

O N E  P O T E N T I A L  C L A S S  O F  M A T E R I A L S

- s t e e l  s l a g s

- e . g .  L D - s l a g
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H I G H  C O N T E N T  O F  A L K A L I N E  O X I D E S
% C O

Introduction
LD-SLAG CHARACTERISTICS
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- 4 5  %  C a O
- 2 4  %  F e O
- 1 2  %  S i O

M A J O R  D R A W B A C K
- 0 . 1 7  %  C r

- 2 . 6 6  %  M n
- 2 . 6 8  %  V
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- p r o b a b l y  a n  e s s e n t i a l  t r a c e  e l e m e n t  u p  t o  µ g  l - 1

Introduction
VANADIUM FACT
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- t o x i c  a b o v e  ( 5 0  µ g  l - 1 )

- v a n a d i u m  ( V )  m o s t  t o x i c

- p e - p H  d e p e n d e n t  r e d o x c h e m i s t r y

- v a n a d i u m  c o n t e n t  i n  L D - s l a g  i s  h i g h  e n o u g h
t o  p o i s o n  h e i f e r s
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T o  d e t e r m i n e  t h e  t w o  m o s t  a b u n d a n t  a n d  t o x i c

Aim
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v a n a d i u m  s p e c i e s ,  i . e .  v a n a d i u m  ( I V )  a n d  v a n a d i u m  ( V ) ,  
l e a c h e d  f r o m  L D - s l a g  b y  e x p o s u r e  t o  A R D .
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Materials & Methods
SETUP

LD

ARD 
(H2SO4 + MQ, pH 2.0) After sampling:

- pH

7

LD

5 0 m l

=  L / S  5

LD-slag, 10 grams 
(Ø < 3 mm)

p
- prep. for ICP-MS analysis 

(acidification, 1 % HNO3)
- speciation V(IV) and V(V)

(filtered samples)
- Storing 

(dark, 4 oC / 39 oF)
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- C a p i l l a r y  E l e c t r o p h o r e s i s  ( C E )

Materials & Methods
SPECIATION V(IV) AND V(V)
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- E D T A - c o m p l e x a t i o n ,  
p h o s p h a t e  b u f f e r  p H  4 . 0

- U V - d e t e r m i n a t i o n :  
1 9 1  n m  ( V ( I V / V )  &  2 8 0  n m  ( V ( V ) )

- c o n c e n t r a t i o n  c a l c u l a t e d  f r o m  s t a n d a r d  c u r v e  a n d  
c o n f i r m e d  b y  s t a n d a r d  a d d i t i o n
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5 5.2 5.4 5.6 5.8 6 6.2 6.4

191 nm V (IV) + V(V) 280 nm V(V)

14 0.035- A N C  =  2 - 3  %  C a O c o n t e n t  

Results & Discussion
pH-DROP AND EQUILIBRIUM MODELING
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- p o s s i b l e  r e a s o n s :
*  C a ( O H ) 2 a n d C a C O 3  

*  k i n e t i c s
*  d e n s e  c o a t i n g s

- P H R E E Q C  i n d i c a t e s :
*  C a S O 4
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- C a ( O H ) 2 a n d C a C O 3  

Results & Discussion
SURFACE COATINGS AND V/Ca RATIO

14 0.035
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- i n c r e a s i n g  V / C a  r a t i o
u p  t o  L / S  2 0
*  a l k a l i n e  s u r f a c e

f r e e  f r o m  v a n a d i u m

- s t a b l e  V / C a  r a t i o
b e y o n d  L / S  2 0
*  e q u i l i b r i u m  w i t h

n o n - w e a t h e r e d  L D  
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- C h a n g e s o f s p e c i e s

Results & Discussion
VANADIUM SPECIATION
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C h a n g e s  o f  s p e c i e s

*  i n c r e a s i n g  V ( I V )  
*  d e c r e a s i n g  V ( V )

- 1 0  d a y s  s t o r i n g  
*  i n c r e a s e s  V ( I V )
*  d e c r e a s e s  V ( V )
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- v a n a d i u m  r e l e a s e s ,  ~  3  p p m

Conclusions
VANADIUM FROM LD-SLAG
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- p o t e n t i a l  e n v i r o n m e n t a l  t h r e a t

- i m m e d i a t e  a n a l y s i s  n e c e s s a r y

- s p e c i e s - s p e c i f i c  m e t h o d s  m u s t  b e  u s e d  t o  
e v a l u a t e  e n v i r o n m e n t a l  r i s k s

- p e - p H  d e p e n d e n t  c h e m i s t r y

- r e l e a s e  a l s o  c o n f i r m e d  b y  a  f i e l d  s t u d y  i n  p r o g r e s s
S a r t z L  e t  a l .
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