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11. INTRODUCTION 

Atmospheric  e m i s s i o n s  of f l u o r i d e s  and phosphorus 

p e n t o x i d e  from S tau f  f er Chemical Company ' s e l e m e n t a l  

phosphorus p l a n t  i n  M t .  P l e a s a n t ,  Tennessee ,  were s m p l e d  

t o  form a d a t a  b a s e  f o r  N e w  Source  Performance S t a n d a r d s  

as a u t h o r i z e d  by Clean  A i r  A c t  o f  1 9 7 0 .  T e s t s  were made 

t o  d e t e r m i n e  f l u o r i d e  and phosphorus p e n t o x i d e  (P205)  

c o n c e n t r a t i o n s  a t  t h e  i n l e t  and o u t l e t  of t h e  v e n t u r i  

s c rubbe r  s e r v i n g  t h e  f u r n a c e  slag t a p p i n g  o p e r a t i o n s .  

S t a c k  g a s  v e l o c i t i e s ,  t e m p e r a t u r e s ,  and m o i s t u r e  i n  

a d d i t i o n  t o  t h e  carbon d ioxide ;oxygen,  and carbon mon- 

o x i d e  c o n t e n t  were a l so  measured. Table  1 summarizes t h e  

tes t  l o c a t i o n s ,  dates,  and t h e  measurements made. 

A t  t h i s  p l a n t ,  t h e  s l a g  t a p p i n g  p o r t s  i n  t h e  e lec t r ic  

arc  f u r n a c e  were covered by a movable hood system which 

ven ted  fumes d u r i n g  s l a g  t a p p i n g  through a v e n t u r i  s c rubbe r  

and o u t  t h e  s t a c k .  S t a c k  g a s e s  were sampled b e f o r e  and 

a f t e r  t h i s  s c r u b b e r  as shown by p o i n t s  E and F i n  F i g u r e  1. 

Scrubber  water samples  were a l s o  taken as d e s i g n a t e d  by 

p o i n t s  G and H.  

T h i s  r e p o r t  o n l y  p r e s e n t s  t h e  r e s u l t s  of  t h e  e m i s s i o n  

tes ts .  P rocess  we igh t  d a t a  are n o t  i n c l u d e d .  Th i s  d a t a  w a s  

however, o b t a i n e d  by t h e  EPA p e r s o n n e l  p a r t i c i p a t i n g  i n  t h e  

t e s t  program. 

I - 1 -  
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111. SUMMARY AND DISCUSSION OF RESULTS 

S l a g  t a p p i n g  i s  an  i n t e r m i t t a n t  o p e r a t i o n ,  and on t h e  

S t a u f f e r  #5  f u r n a c e  t h e  s l a g  t a p s  occur red  approximate ly  

eve ry  9 6  minu tes .  Each s l a g  t a p  or f e r rophosphorus  t ap  

l a s t e d  approx ima te ly  1 4  t o  1 7  minu tes .  C o n c e n t r a t i o n s  of  

f l u o r i d e s  and P205 were de te rmined  by s i m u l t a n e o u s l y  t r a v e r s i n g  

t h e  d u c t s  l e a d i n g  t o  and from t h e  v e n t u r i  s c r u b b e r .  Sampling 

w a s  conducted o n l y  d u r i n g  t h e  t a p p i n g  o p e r a t i o n s .  Tab le  2 

summarizes t h e  d a t a  o b t a i n e d  a t  t h e s e  sampling s i tes .  D e t a i l e d  

sampling data a r e  i n c l u d e d  i n  t h e  Appendices.  Var ious  opera-  

t i o n a l  problems must be n o t e d  b e f o r e  i n t e r p r e t i n g  t h e  sampling 

r e s u l t s .  These o p e r a t i o n a l  problems and t h e i r  e f fec t  on t h e  

r e s u l t s  are summarized i n  T a b l e  3 .  

On T e s t  #1 a f o u r t h  s l a g  t a p  was n e c e s s a r y  t o  o b t a i n  an  

hour long  sample on t h e  i n l e t  w h i l e  t h r e e  t a p s  were s u f f i c i e n t  

t o  o b t a i n  a n  hour sample on t h e  o u t l e t .  During T e s t  #1 

t h e r e  was a problem w i t h  t h e  e l e c t r o d e s  r e t r a c t i n g  from t h e  

f u r n a c e ;  t h i s  i s  normal ly  caused  by e x c e s s  coke i n  t h e  f u r n a c e .  

The e x c e s s  coke c a u s e s  a n  i n c r e a s e  i n  e m i s s i o n s  d u r i n g  t h e  

s l a g  t a p p i n g .  

s c r u b b e r  w a s  d i s c o v e r e d  h a l f - f u l l  of w a t e r  due t o  t he  d r a i n  

b e i n g  p lugged .  

Also  i n  T e s t  #1 t h e  v e n t u r i  t h r o a t  of  t h e  

- 4 -  
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The f u r n a c e  w a s  s h u t  down on June 1, 1 9 7 2 ,  i n  t h e  morning 

p r i o r  t o  T e s t  # 2 ,  i n  o r d e r  t o  add segments t o  t h e  electrodes. 

The i n l e t  sample of t h i s  tes t  was found t o  c o n t a i n  approxi -  

mate ly  150  m l s  o f  e n t r a i n e d  sc rubb ing  water from t h e  s a t u r a t o r .  

For T e s t  # 3 ,  a f t e r  t h e  d i s c o v e r y  of t h e  1 5 0  rnls of 

e n t r a i n e d  s c r u b b i n g  w a t e r  from T e s t  # 2 ,  it was dec ided  t o  

omi t  t h e  sampl ing  p o i n t s  on t h e  v e r t i c a l  t r a v e r s e  below t h e  

d u c t  c e n t e r l i n e .  The amount of  sampling t i m e  a t  t h e  o t h e r  

p o i n t s  was i n c r e a s e d  p r o p o r t i o n a l l y .  

The o u t l e t  samples  were c o l l e c t e d  w i t h  no unusua l  occur -  

r a n c e s .  Due t o  t h e  p a r t i a l l y  f looded  v e n t u r i  on t h e  f i r s t  

t e s t ,  t h e  f l u o r i d e  o u t l e t  r e s u l t s  are u n u s u a l l y  low. 

Based on t h e  d a t a  i n  T a b l e  2 and t h e  o b s e r v a t i o n s  i n - T a b l e  

3 ,  t h e  f o l l o w i n g  c o n c l u s i o n s  w e r e  drawh: 

F l u o r i d e  c o n c e n t r a t i o n s  b e f o r e  t h e  v e n t u r i  
s c rubbe r  a r e  g e n e r a l l y  i n  t h e  r ange  of 0 . 0 2 6  t o  0 . 0 2 9  
grains/SCY. 
0 .055  t o  0 . 0 6 6  grains/SCF.  

P2G5 c o n c e n t r a t i o n s  will r ange  from abcc2 

A f t e r  t h e  s c r u b b e r ,  f l u o r i d e s  r a n g e  from 
0 . 0 0 1 0 3  t o  0 . 0 0 1 3 1  grains/SCF and P O 5  c o n c e n t r a t i o n s  
a r e  i n  t h e  0 . 0 1 2  t o  0.!016 g r a i n s / &  r a n g e .  

T a b l e  4 p r e s e n t s  t h e  a n a l y s i s  of  t h e  sc rubbe r  water  samples  

c o l l e c t e d  d u r i n g  t h e  t e s t  p e r i o d s .  Water from t h e  slaq D i t  

I' - 7 -  
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'2'5 Soluble 
Date Test Fluorides 
1972 NO. mg/ml ' Avg. mg/ml Avg. 

TABLE 4. SCRUBBER WATER ANALYSES 

PH Avg. 

I- 
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I 
I 
I 

5/31 1 347 
Discharge 371 380 

423 

0.9 3.70 
1.0 1 . 0  3.60 3.50 
1.2 3.21 

6/1 2 222 1 1.1 
Discharge 279 262 I 1.3 1.2 

285 1 1.3 

3.94 
3.56 3.65 
3.44 

~~~ 

6/2 3 244 1 1.0 

i 1.1 I 

i 
Discharge 236 249 ! 1.0 1.0 

266 

5/31 Slag Pita 126 0.6 
6/1 Slag Pita 130 131 0.6 0.6 
6/2 Slag Pita 13 6 i 0.6 

~~ 

a) The slag pit water is used for scrubber water make-up 

4.03 
4.07 4.03 
3.98 

6.19 
6.27 6.40 
6.73 
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w a s  used as  make-up f o r  t h e  s c r u b b e r .  T h i s  w a t e r  had a n  

ave rage  pH of 6.4. Water from t h e  sc rubbe r  d i s c h a r g e  w a s  

i n  t h e  3 .2  t o  4 . 0  pH r a n g e ,  and had a t e m p e r a t u r e  of 

63-66' E'. 

- 9 -  



I 

I 
1 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 

IV. PROCESS DESCRIPTION 

Elemental phosphorus is produced from phosphate rock 

by reduction in an electric arc furnace. Typical ores contain 

10-13% phosphorus so that about 10 tons of rock must be 

processed per ton of phosphorus produced. Considerable 

quantities of coke, silica, and recycled materials are fed 

to the furnace with the beneficiated ore. 

Prior to being fed to the furnace, the rock is agglomer 

and heat-hardened in a kiln. The partially fused product 

is cooled and crushed to a specified size before being fed to 

e the furnace as shown in Figure 1. 

t d 

Phosphate feed is carefully proportioned with silica and 

coke before being transferred to feed bins directly above the 

furnace. The feed mixture then moves by gravity from the bins 

down into the furnace as the furnace feed is consumed. 

The reaction within the furnace i's approximated by the 

following equation: 

(2300-2700'F) 2 Ca3 (Po4)2 + 10 C + 6 Si02 -> P4 + 10 C + 6 CaSi03 

Elemental phosphorous and carbon monoxide leave the furnace 

as gases. Dust is removed from the stream by an electrostatic 

precipitator and the phosphorous vapor is later condensed out 

in direct-contact water condensers. Waste CO gas is used as a 

fuel in the kiln operation. 

I - 10 - 
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The non-gaseous by p r o d u c t s - s l a g  and f e r r o p h o s  (FeP4) 

a r e  p e r i o d i c a l l y  t apped  from t h e  f u r n a c e .  Furnace s l a g  i s  

t apped  t o  o p e n - p i t s  and c o o l e d  w i t h  w a t e r .  Fer rophos  i s  

tapped  i n t o  molds and a l lowed  t o  c o o l .  

Furnace t a p p i n g  o p e r a t i o n s  a r e  a s o u r c e  of p a r t i c u l a t e  

e m i s s i o n s  i n  t h e  form of  P205 and coke smoke. 

i s  a l s o  c o n s i d e r e d  t o  be a major  s o u r c e  o f  f l u o r i d e  e m i s s i o n s .  

T h i s  o p e r a t i o n  

A t  M t .  P l e a s a n t , S t a u f f e r  h a s  i n s t a l l e d  a fume c o l l e c t i o n  

and s c r u b b i n g  sys tem t o  c o n t r o l  e m i s s i o n s  from t h i s  o p e r a t i o n .  

A movable hood e x t e n d i n g  o v e r  one t a p h o l e  i s  moved i n t o  p l a c e  

over  t h e  h o l e  which i s  b e i n g  tapped  and t h e  fumes are ven ted  

t o  a v e n t u r i  s c r u b b e r .  A s e p a r a t e  hood c o v e r s  t h e  pour ing  

box i n t o  which f e r r o p h o s  i s  t apped .  These fume hoods a r e  a l s o  

connec ted  t o  t h e  v e n t u r i  s c r u b b e r .  The s c r u b b i n g  sys tem is k e p t  

a c i d  t o  improve t h e  P205 pick-up.  

c o n t i n u o u s ,  c o n s t a n t  ra te  of  wa te r  mak,e-up and a c i d  pu rge .  

Acid make-up i s  v i a  t h e  a b s o r p t i o n  of P205.  

The w a t e r  system h a s  a 

Make-up water t o  t h e  sys tem i s  n o t  measured. Water 

d i s c h a r g e s  from t w o  p o i n t s  i n  t h e  system - a d r a i n  on t h e  

v e n t u r i  s c r u b b e r  t h r o a t ,  and a d r a i n  on t h e  knockout chamber 

The f o r m e r ,  by v i s u a l  o b s e r v a t i o n ,  seems to d r a i n  3-5 gpm 

I - 11 - 
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from t h e  system. The l a t t e r  o p e r a t e s  t h rough  a d i s c h a r g e  

v a l v e .  Design make-up r a t e  i s  1 5  gpm. The d i s c h a r g e  v a l v e  

i s  a t imer -ope ra t ed  4'' p lug  v a l v e  which opens  f o r  30 seconds 

o u t  of eve ry  1 4 - 1 5  m i n u t e s .  W e t  d i s c h a r g e  head i s  abou t  8 

f e e t  of w a t e r .  

I - 12 - 
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V. LOCATION OF SAMPLING POINTS 

F i g u r e s  2 and 3 show t h e  sampling p o r t s  and t h e  number 

o f  sampling p o i n t s  a t  t h e  i n l e t  and o u t l e t  s i tes used t o  

de t e rmine  e m i s s i o n s  from t h e  s l a g  t a p p i n g  p r o c e s s  i n  M t .  

P l e a s a n t ,  Tennessee.  As shown, t h e  i n l e t  samples  were 

c o l l e c t e d  a t  2 4  p o i n t s  ( 1 2  a l o n g  e a c h  d i a m e t e r )  i n  t h e  29 .5  

i n c h  c i r cu la r  h o r i z o n t a l  d u c t  l e a d i n g  t o  t h e  v e n t u r i  s c r u b b e r .  

The i n l e t  sampling s i te  w a s  less t h a n  one  d i a m e t e r  downstream 

from a bend and was n o t  a v e r y  good sampling si te.  However, 

t h e  c o n f i g u r a t i o n s  of t h e  v e n t  system d i d  n o t  a l low f o r  a b e t t e r  

c h o i c e .  

O u t l e t  samples  were t a k e n  i n  t h e  f i n a l  e x i t  s t a c k  a f t e r  

t h e  f a n ,  by t r a v e r s i n g  1 2  p o i n t s  a l o n g  each  of two d i a m e t e r s .  

T h i s  s i t e  w a s  7 . 2  d i a m e t e r  downstream from a bend,  and 1 . 8  

d i a m e t e r s  from t h e  t o p  of the  s t a c k .  

I - 13 - 
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SAMPLING PORTS 

A :i\ ’. .> 

- 30”- 
KNOCKOUT - 
CHAMBER 

U 
FAN 

EXIT 
STACK 

TRAVERSE POINT 
DISTANCE FROM 
INSIDE OF STACK 
(INCHES)’ 

F i g u r e  3 .  S l a g  Tap Sc rubbe r  O u t l e t  Sampling S i t e  
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9 .  24.7 

10. 26.5 
1 1 .  28.0 
12. 29.0 .. 
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V I .  SAMPLING PROCEDURES 

A l l  sampling p r o c e d u r e s  were s e l e c t e d  by EPA p r i o r  t o  

f i e l d  sampling.  A l l  a n a l y s e s  of c o l l e c t e d  samples  were a l s o  

performed by EPA. F i e l d  d a t a  s h e e t s  and a s s o c i a t e d  v e l o c i t y  

and sampling volume c a l c u l a t i o n s  are i n c l u d e d  i n  A p p e n d i x 9  

V e l o c i t y  and G a s  Temperature  

A l l  g a s  ve loc i t i e s  were measured w i t h  a t y p e  S p i t o t  

t u b e  and i n c l i n e d  d r a f t  gage .  I n  a l l  cases v e l o c i t i e s  were 

measured a t  each  sampling p o i n t  across t h e  s t a c k  diameter t o  

de te rmine  an ave rage  v a l u e  a c c o r d i n g  t o  p r o c e d u r e s  d e s c r i b e d  . 
i n  t h e  F e d e r a l  R e g i s t e r '  - Method 1. 

measured by long  s t e m  d i a l  thermometers .  

Temperatures  w e r e  

Molecular Weight 

An i n t e g r a t e d  sample of t h e  s t a c k  g a s e s  w a s  c o l l e c t e d  

d u r i n g  each  r u n  by pumping gas i n t o  a Mylar bag a t  t h e  r a t e  

of  approx ima te ly  0 .5  l i t e r  per minute .  T h i s  bag sample was 

t h a n  ana lyzed  w i t h  an Orsat a p p a r a t u s  f o r  C 0 2 ,  O2 and CO. 

F l u o r i d e s  & P2g5 

The b a s i c  t r a i n  f o r  a l l  t o t a l  f l u o r i d e s  and phosphorus 

pen tox ide  samples  i s  shown i n  F i g u r e  4 and c o n s i s t e d  of  t h r e e  

1. F e d e r a l  R e g i s t e r ,  V o l .  3 6 ,  No. 2 4 7 ,  December 2 3 ,  1971 

- 16 - 
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standard Greenburg-Smith impingers containing 100 ml each of 

10% sodium hydroxide, one empty straight tip impinger, a 3 "  

or 4" unheated Whatman No. 1 paper filter, and an impinger 

containing approximately 200 grams of accurately weighed 

silica gel. The impingers were contained in an ice-water 

bath. A stainless steel nozzle and unheated glass lined probe 

were used in all cases. A Teflon connector between the probe 

and first impinger was used in all tests to facilitate 

traversing. 

In all cases sampling was conducted under isokinetic 

conditions by continually monitoring the velocity with a 

pitot tube and adjusting the sampling rate accordingly. 

Sample recovery consisted of measuring the volume increase 

of the impinger contents and silica gel weight gain, a triple 

water rinse of all components from nozzle tip to filter holder, 

and a. triple acetone rinse of all components. The impinger 

contents, filter, and the water rinse were combined in one 

glass sample jar, and the acetone rinse was placed in another 

sample jar. 

1 ... 
.. 
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TABLE A-1 

Run No. 

T e s t  Date, 1972 

Sampling T i m e ,  24 h o u r  c l o c k  

Sampling Loca t ion  

Dn 

Tt 

Sampling N o z z l e  Diameter,  i n .  

N e t  T i m e  of T e s t ,  M i n .  

Ba romet r i c  P r e s s u r e ,  i n .  Hg 
Ab s o 1 u t  e 'b 

Average O r i f i c e  P r e s s u r e  
Drop, i n .  n20 

Meter C o n d i t i o n s ,  UCF 

'm 

'm Volume of Dry G a s  Sampled a t  

Volume of Dry Gas Sampled a t  
s t d  S t a n d a r d  C o n d i t i o n s a ,  DSCF 'm 

T o t a l  H 0 C o l l e c t e d  i n  Impin- 
W 2 

V 
g e r s  and S i l i c a  G e l ,  m l  

Volume of Water Vapor C o l l e c t e d  
gas  a t  S t a n d a r d  C o n d i t i o n s b ,  SCF vw 

% M  

"d 

% co2 

% O2 

% N2 

% co 

?. E A  

I'iwd 

% Mois tu re  i n  S t a c k  Gas, by 
Volume 

Mole F r a c t i o n  of Dry Gas 

Volume % Dry 

Volume % Dry 

Volume % Dry 

Volume % Dry 

P e r c e n t  Excess  A i r  

Molecular  Weight of S t a c k  Gas, 

! 

Dry B a s i s  

1 In 

5-31 

0838-1641 

I n l e t  

0.1875 

60.0 

29.90 

0.67 

30.815 

65.5 

31.133 

10.6 

0.502 

1.59 

0.9841 

0.2 

20.8 

0.3 

78.7 

NA 

28.86 

1 O u t  

5-3 1 

0837-1510 

O u t l e t  

0.1875 

60.0 

29.91 

0.65 

30.416 

69.5 

30.506 

16.7 

0.792 

2.53 

.9747 

.27 

21.2 

0.5 

78.0 

NA 

28.89 



1,iii Molecular  Weight of  S t a c k  
Gas,  W e t  B a s i s  

2 8 . 6 9  2 8 . 6 1  

a 0 . 8 5 :  0.85 

1 5 8  1 1 3  

2 0  20 

- .74  - 0 . 0 5  S t a t i c  P r e s s u r e  o f  S t a c k  
G a s ,  i n .  Hg Pst  

Ps .. S t a c k  Gas P r e s s u r e ,  i n .  H g  E Absolute 
2 9 . 1 6  29.85 

" s  S t a c k  Gas V e l o c i t y  a t  S t a c k  
C o n d i t i o n s ,  fpm 

3 2 5 2  3 0 0 6  

2 
6 8 9 . 3  7 0 6 . 9  

1 2 , 8 0 9  1 3 , 2 6 4  

S t a c k  Area,  i n .  

Dry S t a c k  Gas Vo lumet r i c  Flow 
R a t e  a t  S t a n d a r d  C o n d i t i o n s ,  C 

DSCFM 

*s  

Os 

*a S tack  Gas V o l u m e t r i c  Flow Rate 
a t  S tack  C o n d i t i o n s ,  ACFM 

1 5 , 5 6 7  1 4 , 7 5 6  

% I  

% O  

T C  

i o i . 1  9 8 . 1  P e r c e n t  I s o k i n e t i c  

P e r c e n t  Opac i ty  

Un i t  P r o d u c t i o n  Rate - 

NA NA P a r t i c u l a t e  - P r o b e ,  Cyc lone ,  
an~d F i l t e r ,  mg mf 

FLuoride.  .- . T o t a l ,  mg 
'2'5 

t m 

I C  

5 9 . 2 7  
1 1 7 . 4  

1 . 5  
2 7 . 5  

NA 

NA ' 

% ~ m ~ i n g e r  Catch . 
P a r t i c u l a t e  - P r o b e ,  Cyc lone ,  

and F i l t e r ,  grains/SCF! 

NA 

NA 'an 

'a0 F l u o r i d e  - Tota l ,  grains/SCF 

'2'5 
. 0 2 9 4  
0 . 0 5 8 2  

. 0 0 0 7 5 8  
0 . 0 1 3  9 1  



TABLE A - 1  Cont inued  

Run No. 1 I n  

'at 

a u  

'aw 

C 

ax 

P t f  

Ptt 

P a r t i c u l a t e  - Probe ,  Cyc lone ,  NA 
and F i l t e r ,  grains/ACF 

P a r t i c u l a t e  - T o t a l ,  grains/ACF . NA 

P a r t i c u l a t e  - Probe ,  Cyc lone ,  NA 
and F i l t e r ,  l b f i i r .  

F l u o r i d e  - T o t a l ,  lb/k+/-f;/t, tsp 0 . 8 0 6  
1.597 

I ~. 
P2O5. 
P a r t i c u l a t e  - Probe ,  Cyclone  NA 

and F i l t e r ,  l b / t o n  

P a r t i c u l a t e  - , T o t a l ,  l b / t o n  NA 

1 o u t  

NA 

NA 

NA 

0.0215 
0.39528 
NA 

NA 

a -  Dry s t a n d a r d  c u b i c  feet a t  70°F,  29.92 i n .  H g .  

S t a n d a r d  c o n d i t i o n s  a t  70°F,  29 .92  i n .  Hg. 

Dry s t a n d a r d  cubic  f e e t  per m i n u t e  a t  7OoF, 29.92 i n .  ng .  C 



1. 
TABLE A-2 

Run NO. 

T e s t  Date,  1972 

Sampling T i m e ,  2 4  hour c l o c k  

Sampling Loca t ion  

Dn 

Tt 

Sampling Nozzle  Diameter, i n .  

N e t  T i m e  of T e s t ,  I v l i n .  

1 

Baromet r i c  P r e s s u r e ,  i n .  Hg 
Absolu te  'b 

Average O r i f i c e  P r e s s u r e  

H2° Drop, i n .  'm 

'm Volume of Dry Gas Sampled a t  
i4eter C o n d i t i o n s ,  1)CF 

I 
Average Gas Meter Tempera tu re ,  

Tm O F  A 

Volume of Dry Gas Sampled a t  
s t d  S t a n d a r d  C o n d i t i o n s a ,  DSCF 'm 

To ' ta l  H 0 C o l l e c t e d  i n  Impin- 2 g e r s  and S i l i c a  Gel, m l  

gas  a t  S t a n d a r d  C o n d i t i o n s b ,  SCF 

a 'w 

1, .'.. ,. vw Volume of  Water Vapor C o l l e c t e d  
'. . 

% M  % Mois ture  i n  S t a c k  Gas,  by 
Volume 

Mole F r a c t i o n  of Dry Gas Md 

- % CO, Volume % Dry 
L 

Volume % Dry % O 2  
! 

' 9: S CO Volume % Dry 

Volume % Dry % N 2  

% EA P e r c e n t  Excess  A i r  1 ~ 

md Molecular  Weight of S t a c k  Gas, 
Dry B a s i s  

2 I n  

6-1 

104  8-1800 

I n l e t  

0 .1875 

54.0 

29.96 

0.58 

26.386 

7 6 . 5  

26.158 

1 5 . 6  

0.739 

'2.75 

0.9725 

0.13 

20 .1  

1.1 

76.67 

NA 

28.82 

2 o u t  

6-1 

0955-1634 

O u t l e t  

0 .1875 

6 0 . 0  

30.00 

0.63 

30.873 

8 0  

30.423 

22.6 

1 .071  

3.40 

0.9660 

0.15 

20.23 

0.53 

79.08 

NA 

28.83 

I 



TABLE A-2 Cont inued  

liili 

cP 

Ts 

P 
N 

Pst 

pS 

vS 

As 

Os 

*a 

% I  

% O  

T C  

mf 

t m 

I C  

'an 

'a0 

Run No. 

Molecular  Weight of  S t a c k  
G a s ,  Wet B a s i s  

P i t o t  T u b e  C o e f f i c i e n t .  

Average S t a c k  Tempera tu re ,  
O F  

N e t  Sampling P o i n t s  

S t a t i c  P r e s s u r e  of S t a c k  
Gas,  i n .  Hg 

S t a c k  Gas P r e s s u r e ,  i n .  H g  
Abso lu te  

S t a c k  Gas V e l o c i t y  a t  S t a c k  
C o n d i t i o n s ,  fpm 

2 S t a c k  Area, i n .  

Dry S t a c k  Gas Vo lumet r i c  Flow 
Rate  a t  S t a n d a r d  C o n d i t i o n s , c  
DSCFM 

S t a c k  Gas Volumetr ic  Flow R a t e  
a t  S t ack  C o n d i t i o n s ,  ACFM 

P e r c e n t  I s o k i n e t i c  

P e r c e n t  Opaci ty  

U n i t  P r o d u c t i o n  Rate  - 

P a r t i c u l a t e  - Probe ,  Cyc lone ,  
and F i l t e r ,  mg 

F l u o r i d e .  .- .To ta l ,  mg 
'2'5 
% I m o i n q e r  catch 

P a r t i c u l a t e  - P r o b e ,  Cyc lone ,  
and F i l t e r ,  grains/SCF, 

F l u o r i d e  - T o t a l ,  grains/SCF 
'2'5 

2 I n  

2 8 . 5 3  

0 . 8 5  ' " 

1 3 1  

1 5  

- 0 . 9  

2 9 . 0 6  

2994 

689.3  

1 2 , 1 4 3  

14 ,332 

9 9 . 5  

2 O u t  

2 8 . 4 6  

0 . 8 5  

111 

2 0  

-0.06 

29.94 

2 9 2 2  

7 0 6 . 9  

1 2 , 8 7 8  

14,344 

100.7 

NA NA 

5 3 . 6 0  2 . 0 3  
1 1 2 . 0  3 1 . 6  
NA NA 

NA N A '  

0 . 0 3 1 6  0 . 0 0 1 0 3  
0 . 0 6 6 0 7  0 . 0 1 6 0 3  



TABLE A-2 C o n t i n u e d  

Run 2.10. I . ?. 

2 I n  2 ou t  

rJ4 
P a r t i c u l a t e  - T o t a l ,  g r a i n s / A C F  MA 

l P a r t i c u l a t e  - P r o b e ,  C y c l o n e ,  
and F i l t e r ,  g r a i n s / A C F  ‘at 

b ‘au 
P a r t i c u l a t e  - Probe,  C y c l o n e ,  

a n d  F i l t e r ,  l b / ’h r .  aw 

0 .02840 ‘ax F l u o r i d e  - T o t a l ,  lb/kr./J’-m;n.ty 0 . 8 2 2 6  
P2O5, 1 . 7 1 8 9  0 . 4 4 2 2  
P a r t i c u l a t e  - Probe ,  C y c l o n e  

a n d  F i l t e r ,  l b / t o n  NA rJA 
NA 

P t f  

P a r t i c u l a t e  - T o t a l ,  l b / t o n  

i. : i;, 
Dry s t a n d a r d  c u b i c  f e e t  a t  70°F, 2 9 . 9 2  i n .  Hg. 

S t a n d a r d  c o n d i t i o n s  a t  7 0 ° F ,  2 9 . 9 2  i n .  Hg. 

Dry s t a n d a r d  c u b i c  f e e t  p e r  m i n u t e  a t  70°F, 2 9 . 9 2  i n .  H g .  

’ .A a 
‘5  

C 
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il 
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TABLE A-3 

Run Xo. 

T e s t  Date, 1 9 7 2  

Sampl ing  T i m e ,  2 4  h o u r  c l o c k  

Sampl ing  L o c a t i o n  

Dn Sampl ing  N o z z l e  Diameter, i n .  

N e t  T i m e  o f  T e s t ,  M i n .  

B a r o m e t r i c  P r e s s u r e ,  i n .  Hg 

Tt 

A b s o l u t e  'b 

Average Or i f i ce  P r e s s u r e  

H2° Drop,  i n .  pm 

A -. 
Volume o f  Dry Gas Sampled a t  
Meter C o n d i t i o n s ,  DCF vrn 

Tm 0 -  

Average Gas Meter T e m p e r a t u r e ,  
- I  

Volume of  Dry Gas Sampled a t  
s t d  S t a n d a r d  C o n d i t i o n s a ,  DSCF vm 

... T o t a l  H 0 C o l l e c t e d  i n  I m p i n -  
I: ... 

2 g e r s  and S i l i c a  G e l ,  m l  I. vW 

Volume o f  Wate r  Vapor C o l l e c t e d  
g a s  a t  S t a n d a r d  C o n d i t i o n s b ,  SCF vW 

% M  % M o i s t u r e  i n  S t a c k  Gas ,  by 
Volume 

Mole F r a c t i o n  of Dry G a s :  Md 

% C 0 2  Volume % Dry 

Volume 90 Dry 

, :: 

% O2 

% CO Volume % Dry 

Volume 6 Dry 
% N 2  

% EA P e r c e n t  E x c e s s  A i r  

M o l e c u l a r  Weight  of S t a c k  Gas, , 

Dry B a s i s  

3 I n  

6-2 

07 00-1200 

I n l e t  

0 . 1 8 7 5  

5 4 . 0  

2 9 . 9 6  

0 . 5 9  

2 5 . 9 1 8  

6 8 . 5  

26'. 083  

1.6 

0 . 0 7 6  

0 . 2 9  

0 . 9 9 7 1  

2 . 9  

20 .7  

0 . 4  

7 6 . 0  

NA 

2 9 . 2 9  

3 o u t  

6-2 

0707-1203  

O u t l e t  

0 . 1 8 7 5  

6 0 . 0  

2 9 . 9 6  

0 . 6 5  

3 0 . 8 7 9  

7 4 . 5  

3 0 . 7 3 2  

21 .7  

1 . 0 2 9  

3 . 2 4  

0 .9897 

1 . 9  

2 0 . 1  

0 . 6  

7 7 . 4  

NA 

2 9 . 1 1  



TABLE A - 3  C o n t i n u e d  

3 I N  3 o u t  Run No. g. :, 
1.il.J P lo l ecu la r  Weight  of  S t a c k  

Gas ,  Wet B a s i s  

C P i t o t  T u b e  C o e f € i c i e n t  P 
Average S t a c k  T e m p e r a t u r e ,  

OF TS 

N . Net Sampl ing  P o i n t s  
P 

S t a t i c  P r e s s u r e  of S t a c k  
Gas, i n .  Hg Pst 

2 9 . 2 6  2 8 . 7 5  

0 . 8 5  : 

1 2 1  

0 .85  

111 

1 5  

- 0 . 9 0  

2 0  

- 0 . 0 6  

S t a c k  Gas P r e s s u r e ,  i n .  Hg 
Absolute ps 

vS 

As 

S t a c k  Gas V e l o c i t y  a t  S t a c k  
C o n d i t i o n s ,  fpm 

2 S t a c k  A r e a ,  i n .  

Dry S t a c k  G a s  V o l u m e t r i c  Flow s 0 
Rate  a t  S t a n d a r d  C o n d i t i o n s , c  
DSCFM 

S t a c k  Gas V o l u m e t r i c  Flow Rate 
a t  S t a c k  C o n d i t i o n s ,  ACFM Qa 

% I  P e r c e n t  I s o k i n e t i c  

2 9 . 0 5  2 9 . 9 0  

2 7 6 6  2 9 8 2  

6 8 9 . 3  

1 1 6 9 1  

706.9  

1 3 , 1 4 9  

1 3 2 4 1  1 4 6 3 8  

1 0 3 . 1  99.7 

% O  P e r c e n t  O p a c i t y  

U n i t  P r o d u c t i o n  Rate - 
T C  

P a r t i c u l a t e  - Probe, C y c l o n e ,  

F l u o r i d e . . -  .To ta l ,  mg 
P - 0 -  

and F i l t e r ,  mg .. mf 

, t  m 

NA NA 

4 3 . 7  
93.7 

2.6 
2 3 . 8  

NA 

NA 

L 3  
I C  % I m D i n q e r  C a t c h  . 

'an P a r t i c u l a t e  - P r o b e ,  C y c l o n e ,  
I': 
1: ';! and F i l t e r ,  g ra ins /SCF 

.. 

. .  

F l u o r i d e  - T o t a l ,  g ra ins /SCF ao . ... 
! . ,  .. 
\ .  ' .. '2'5 

NA 

NA 

0 . 0 2 5 8  
0 . 0 5 5 4  

0 . 0 0 1 3 0 5  
0 . 0 1 1 9 5  

c 



TABLE A-3 Con t inued  

Run 80. 3 I N  3 o u t  

P a r t i c u l a t e  - P r o b e ,  C y c l o n e ,  NA rJ4 'at 

au P a r t i c u l a t e  - T o t a l ,  g r a i n s / A C F  N A  N4 
and F i l t e r ,  grains/ACF 

P a r t i c u l a t e  - P r o b e ,  C y c l o n e ,  
and  F i l t e r ,  l b / h r .  a w  NA 

F l u o r i d e  - T o t a l ,  lb/-k+,S-tn;~,by 0 . 6 4 7 5  0 .03678  

NA NA 
p2°5. 
P a r t i c u l a t e  - Probe, Cyc lone  

1 . 3 8 8 4  0 . 3 3 6 7  
ax  

P t f  and  F i l t e r ,  l b / t o n  ' 

P a r t i c u l a t e  - T o t a l ,  l b / t o n  Ptt NA NA 

a Dry s t a n d a r d  c u b i c  f e e t  a t  7 0 ° F ,  29.92 i n .  Hg. 

S t a n d a r d  c o n d i t i o n s  a t  7 0 ° F ,  29 .92  i n .  Hg. 

Dry s t a n d a r d  c u b i c  f e e t  per minute  a t  7OoF, 29 .92  i n .  Hg. C 



c 

EXAMPLE CALCULATIONS __-- 
TEST 1 - SCRUBBER OUTLET - 

I .  Volune.of d r y  gas sample2 a t  s t c n S a r d  conditiorsa, DSCF 

2. Volume of v:ater vapor a t  s t anda rd  coix!itionsb, SCF 

.. .... ~ .:+... 

- 
3. Percsnt r1ois:x-e i n  s tack  gas 

- -  
4 .  Hole f r a c t i o n  o f  dry gzs 

.. 
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11. Pa r t i cu la t e  - probe, cyclone, at?d f i l t e r ,  or/DSCF N.A. - . 
mf - - gr/DSCF 

%td 
= 0 .01543~  -=  0.01543~ 'an V 

32. Fluoride - t o t a l ,  cjr/DSCF 
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r/. A, 13. Par t i cu la t e  - probe, cyclone, ?r!d f i l t e r  a t  s tack  ccndi t ions,  gr/:".CF 
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17. P a r t i c u l a t e  - prDbe, cyc:one, and  f i l t e r ,  lD/ton feed /d. t4.  

r 
lb / ton  feed 

- 
P+, = - '' ' -  - --__ o..O@6$ = D.02. /5  lb/15 m i n .  t ap  - -  4 taps/hr  . 4 . '  - -  

a Dry stafidard cirbic f e e t  a t  7(r"F,  29.F2 i n .  t ! g .  

btStanG$rd condi t ions a t  70°F, 29.C2 in .  big. 

Dry standard ct!Lic f e e t  pclr i;inu:e s.: 70°F, 29.02 in .  I ! ? .  
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F i e l d  Data  

This  Appendix c o n t a i n s  c o p i e s  of t h e  o r i g i n a l  f i e l d  
d a t a  s h e e t s  and t h e  computer p r i n t o u t s  used f o r  
volume and v e l o c i t y  c a l c u l a t i o n s .  
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C 
TABLES-1 ANALYTICAL RESULTS 

SLAG TAPPING - MT. PLEASANT, TENNESSEE 

~~ ~ 

Test Emissions Found? mcj/Sample 
No. b Fluorides 

.... 

I 

Soluble I Insoluble 

1 A  58.1 1.17 
1 B  1.4 0.1 

2 A  52.2 1.40 
2 B  

3 A  
3 B  

59.27 117.0 0.4 
1.5 27.3 0.20 

53.60 112.0 (0.02 
2.03 31.1 0.5 

43.70 93.1 0.6 
2.6 1 23.2 1 0.6 

Total 

117.4 
27.5 

112.0 
31.6 

93.7 
23.8 

a) Water and acetone washings, impinger contents, and filter 
b) Analysis by SPADNS reagent , fluorides expressed as F 
c) Analysis by ammonium phosphomolybdovanadate colorimetric 

method 

A designates the scrubber inlet site 
B designates the scrubber outlet site 





ANALYTICAL DATA 

. .  
P L A N T L t n ,  f[fr CXPn, COMMEMS: 

D A T E  I TUKJE 1% 

SAMPLING LOCATION cL/LC- T f i  P sc .?Ur?F@ - our  txr 
SAMPLE T Y P E  - 
RUN NUMBER a 
SAMPLE BOX NUMBER 

b U  0 Z '9t-l 

- 
CLEAN-UP MAN R L R Q U  W r n  3 O W L  

I 
LABORATORY RESULTS 1, 

! .  
mg ni.::, 

E..:..: 
b": ..:.. . 
c :  -'.!: 

FRONT HALF SUBTOTAL 

IMPINGER CONTENTS AN0 WATER WASH OF 
IldPINGERS, CONNECTORS, W2-W.X 
ttAkWf F I L T E R  HOLDER , P Cro g E  

1:;;: 
mg ;..'..'.: : ; .y :  

i... . TOTAL WEIGHT . . .  ! 

€PA (Dud 231 



ANALYTICAL DATA 

PLANT ~TI%uFFW - IkT. P L t 3 - 5 k ~ T  COMMENTS: 

DATE z SUrJ 72 

SAMPLING LOCATION SLAG *? Y GO I U L F T  

RUN NUMBER 3 
SAMPLE TYPE FLU EK\ D e  

- SAMPLE BOX NUMBER 

CLEAN-UP MAN F C r ' t ~ k  W=Dclu!S 

-.;: IMPINGER CONTENTS AN0 WATER WASH O F  , ..:. 
IiilPINGERS. CONNECTORS, WQ-BASK 

'..; ItktWF FILTER HOLDER, pRbBE, 
I j: 

TEFLG~) C @ W Z T G L  'd' ' "  ACETONE WASH OF IMPINGERS, CONNECTORS, 
FILTER HOLDER, 

l 'R06E, T G u u  c.cc)c~miL 

... 

LABORATORY RESULTS 

mg 

mg 

- CONTAINER L 

- CONTAINER 12-m-123 

_. 

FRONT HALF SUBTOTAL m i  

- 1  1, EPA (Dur) 231 
4/12 

CONTA~NERY 3 - COO--123 mr 

EXTRACTICN mg 

CONTAINER''- 0m-77q mg 

BACK HALF SUBTOTAL mg 

TOTAL WEIGHT mg 

ETHER-CHLOROFORM 

TOTAL MOISTURE rela g 

. -.... . .  .. . . . . .. . 



ANALYTICAL DATA 

DATE 3/ In RY /?72 
SAMPLING LOCATION .sL& TA P 

RUNNUMBER / 
SAMPLE TYPE F L U 0  R 1 PES 

- SAIilPLE BOX NUMBER 

CLEAN-UP MAN FRh.CJIC .mltrf+po LdF 

i7mm#d# 
\ 

R€TBNf-WBSttBFPI&Z&fROB E ; e u C L O N ~ w P n s s ) ,  
Fm- -R4OLDER 

FILTER NUMBER 7.2 - 33 7 72-330 
77 -318 
12-3'29 

b;:. 
,. . 9: -  .' FRONT HALF SUBTOTAL mg I .. '. 

M E W  T C T A L ?  e&;,, 

1MPINGER CONTENTS AN0 WATER WASH O F  . .  I ..::.. ..- IMPINGERS, CONNECTORS, BfitHMrK 
+I#&+-FFILTER HOLDER, P W E  
?GFLn&.! C C r J ~ ~ c ' r ~ O r J  

Br . A(- FILTER HOLDER, 

I. .. 
ACETONE WASH OF IMPINGERS, CONNECTORS, 

\'ROWS, T € F d  C O ~ N ~ ~ ~ ~ ~  

'7 

I .: ;.,;. 
. i.; .... . 

I... . 

NET VOLUME 2 ml 

1 .SILICA GEL 



A N A L Y T I C A L  DATA 
, .  

DU 7z&+ I 
SAMPLING LOCATION S L  fi6 / d f  
SAMPLETYPE F L ~ O R  1 0  Fs 

RUN NUMBER 1 
c SAMPLE BOX NUMBER 

CLEAN-UPMAN W I J K  M E A P O a 5  

LABORATORY RESULTS 

FILTER NUMBER 77- - 387 
. 17-386 

-;'. ... 
II!IPINGEH CONTENTS AND WATER WASH O F  

IMPINGERS, CONNECTORS. A+tE%AW 
W FILTER HOLDER, PROBE, 
T E F L ~  C L ~ ~ N C C ~ ~ O N  

ACETONE WASH OF IIAPINGERS, CONNECTORS, 

p,?o&-, T y f c o N  C L / W N L = C ? / ~  
-FILTER HOLDER,. 

1' " 

CONTAINER 73 -COD 707 mg 

.- 

FRONT H A L F  SUBTOTAL mg 

BACK H A L F  SUBTOTAL mg 
I 

IL ICA GEL 
FINAL WEIGHT 24 ' ,  g B 

, ' .d ., INIT IAL WEIGHT E E g 

I T O T A L  WEIGHT I t J 

TOTAL MOISTURE fb ,7 g 

! i  



I' . .  
I 

. I  
ANALYTICAL DATA 

... 

PLANT ~ T & L L  FFm? - WIT . p ~ t m s o n l r  COMMENTS: 

SATE 7 a-ua 77- 

SAMPLING LOCATION S ct+ k T H Q  h k ? - L  Er 
SAMPLE TYPE F L U C  & \ O H  

RUNNUMBER 3 - SAMPLE BOX NUMBER f- CLEAN-UPMAN FC.4 w K  h G  R D O W 5 .  

LABORATORY RESULTS 

p . -  :. , 

... 
FRONT H A L F  SUBTOTAL mg 

..:. 1' . .  . :  
, ":MOISTURE 

INITIAL VOLUME- ml h ) d W  
NET VOLUME I O  ml I' 

I..: ...... .:.. 
,? ... 
........ ........ 
. .  I.. 

1:;:; . 

BACK H A L F  SUBTOTAL mg 1';;:' .. 
. . .  - 
. ,. ._.. .. T O T A L  WEIGHT mg 1.:;. . . .  

I 1 1.;: 

i\ PA (Our) 231 



P 
APPENDIX -6- 

TEST LOG 

Ji -.. 

S t a u f f e r  Chemical Company, M t .  P l e a s a n t ,  Tennessee 

Personnel :  EPA - John Wilkens and B i l l  King 

S t a u f f e r :  R .  Brown 
PEDCo: R .  Amick, R .  G e r s t l e ,  J .  Geiger ,  R.  Zimmer, 

S t a t e  of Tennessee: Lar ry  Langham 

F. Meadows and W .  Parker  

DATE TIME - - 
5/29/72 Evening 

5/30/72 1100-1800 

5/31/72 630-838 

838-1641 

1311 

1641-2400 

1900 

6/1/72 800-1048 

1048-1800 

1800-2200 

6/2/72 700-1155 

11 5 5 - 16 0 0 

1700 

EVENT 

PEDCo crew f l i e s  from C i n c i n n a t i  t o  
N a s h v i l l e  and d r i v e s  t o  Columbia Holiday 
I n n .  PEDCo van d r i v e n  by R. Zimmer. 

P r e p a r a t i o n  f o r  t e s t i n g  s l a g  t a p  scrubber  
o p e r a t i o n .  P l a n t  r eques t ed  1 1 0 0  a r r i v a l  
t i m e .  

P r e p a r a t i o n  f o r  t e s t i n g  s l a g  t a p  scrubber  
o p e r a t i o n .  

F l u o r i d e  s lag  t a p  sc rubbe r  T e s t  No. 1. 

Th i s  t a p  i s  a ferrophosphorus t a p .  A l l  
o t h e r  t a p s  were s l a g  only .  

Clean up t r a i n s ,  r u n  O r s a t ,  perform % 
i s o k i n e t i c  c a l c u l a t i o n s ,  and se t -up  f o r  
t e s t i n g  on 6/1/72. 

R. Gerstle l e a v e s  f o r  C i n c i n n a t i .  

J.  Geiger j o i n s  t es t  crew. S e t  up f o r  
f l u o r i d e  T e s t  N o .  2. 

F l u o r i d e  T e s t  No. 2. 

Clean-up t r a i n s ,  e tc .  and p repa re  f o r  
Run 3. 

F l u o r i d e  T e s t  No. 3. 

Clean-up t r a i n s  and pack t r u c k  f o r  t r i p  
t o  C i n c i n n a t i .  

PEDCo crew l e a v e s  f o r  C i n c i n n a t i .  

I' 
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APPENDIX &. PROJECT PARTICIPANTS AND TITLES 

STAUFFER CHEMICAL CO. 
MT. PLEASANT, TENNESSEE 

EPA (OAP) 

John Wilkens - Project Officer, EMB 
Bill King - Chemical' Engineer, SDID 

Stauffer 

R. Brown - Environmental Supervisor 
L. Gabris - Plant Chemist, Tarpon Springs 

PEDCo 

R. Gerstle, P.E. - Engineering Supervisor and 
Field Supervisor 

R. Amick - Environmental Engineer and Field Supervisor 
F. Meadows - Senior Technician 
W. Parker - Senior Technician 
J. Geiger - Technician 
R. Zimmer - Technician 
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APPENDIX F. TRACE E L E I E I I T  ANALYSIS RESULTS 

The following sheets show the re su l t s  of analyses f o r  t race  elements 

by.optica1 Emission spcctroscopy (OES).  From each sample the impinger contents, 

impinger water wash, and  f i l t e r  were combined. The f i l t r a t e s  (soluble  portion) 

and the f i l t e r s  ( insoluble  portion) . .  from the f luor ide  analyses were then 

.analyzed separately f o r  t race  elements. 

of B a t t e l l e ' s  l e t te r  and the f i l t r a t e  data a re  on the subsequent "Report of 

Analysis" forms. A blank f i l t e r  was analyzed and the t race element contents 

a re  in  Table 1. .  Blanks of the  sodium hydroxide solution and water, however, 

were consumed i n  the previous f luo r ide  and  phosphorus pentoxide analyses. 

The f i l t e r  data are l i s t e d  in Table 1 

.-. .~ 

Therefore, the values on .the "Report o f  Analysis" forms include any trace . .. 

elements present i n  the iinpinger charge solution and water used in sample 

cleanup. 

' I t  should be emphasized t h a t  t!:L OES method i s  intended only as a 

screening t o  determine wha t  e1er:mt: a re  present a n d  t h e i r  approximpte I ..::. ..- 
I 

'. : concentrations. 

the dat-a. 

value, the element may o r  may n o i  i; 

i s  zero and  a t  a maximum i s  the nii: ;nun1 detectable l imi t .  

a " less  than" symbol i s  the miniiliuii d i tec tab le  l imi t .  

Discretion should b . . ~  applied .in in terpret ing and applying 
. .  

Where the content of 'an :%lenient i s  l i s t e d  as l e s s  t h a n  a cer ta in  

present; the t rue  content a t  a minimum 

I A number following 

I -. 
- 



To es t fmate  t h e  amount o f  an element i n  the  t o t a l  raw sample, 

apply the fol lowing:  

I f  V = raw sample volume (nil);  from "Request S. Report" form 

Cf = f i l t e r  concent ra t ion  (pg/lOinl.); from "Table 1 "  

Cbf = blank f i l t e r  concent ra t ion  ( iJg/ lOnl . ) ;  from "Table 1" 

C, = f i l t r a t e  concent ra t ion  (pg/ml , ) ;  froin "Report  o f  Analysis" fom 

M = mass o f  element i n  t o t a l  raw sample (ug) 

Concentrat ions and emission r a t e s  o f  the  elements can be ca l cu la t ed  

by applying the fl.ow parameters . i n  kppendix A (Tables  A-1 through A-3). 
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APPENDIX G. VISIBLE EMISSIONS RECORDS - 
Visible emissions from the scrubber s tack and the furnace building 

vents were recorded d u r i n g  s lag taps  by William R .  King, the EPA Project  

Engineer during testing. 

and a copy i s  on f i l e  in t he  o f f i c e  of the Emission Measurement Branch. 

The records a re  unsuitable f o r  reproduction, 



i APPENDIX H .  PROCESS MATERIALS ANALYSIS RESULTS - 

Five furnaces material samples were analyzed by EPA f o r  f luorides  

by su l fu r i c  acid d i s t i l l a t i o n  followed by the SPADNS-Zirconium Lake 

method. 

I 
I The r e su l t s  a r e  given in  Table H - 1 .  

c 
I 
1 
I 
Y 
I I 
I. 
I 
I 
q! 
1. : 
I 

Table H-1. Fluoride Concentrations in Furnace Materials 

- Sample Fluoride Concentration (mq./qm.) 

Furnace Nodules 21.6 - 
Furnace Coke <0.06 

Furnace Si1 ica  <O. 06 
Furnace Ferrophosphorus 0.06 
Furnace Slag 32.6 

. ~ . . ,~ . . .  - 




