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PREFACE 

The work reported herein was conducted by personnel from Monsanto 

Research Corporation, Pedco Environmental Spec ia l i s t s ,  Inc. ,  and the 

Environmental Protection Agency. 

Monsanto Research Corporation personnel were responsible fo r  co1:ect- 

i n g ,  cleanup, and-analyzing o f  the  f ie ld-co l lec ted  samples .-- The samples 

were weighed and analyzed a t  the Monsanto Research Lab located in Dayton, 

Ohio, and the raw data were submitted t o  EPA fo r  the wr i t ing  o f  the  tes t  

report .  

Pedco Environmental Spec ia l i s t s  personnel were responsible for monitor-, 

i n g  the process operations during the t e s t ing  program and wri t ing the 

Process Description and Operations sect ion.  

Mr. Dennis P.  Holzschuh, Office o f  Air Quality Planning and Standards, 

Emission Measurement Branch, served as the t e s t  pro jec t  o f f i c e r  and was 

responsihii  f o r  coordinating the perforaance t e s t i n g  program. 

Mr. Lee Beck, Office o f  Air Qual i ty  Planning and Standards, Industr ia l  

Studies Branch, served as t e s t  process engineer and was responsible f o r  

caordinzting the process operations. 
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I .  

Section I11 of the Clean 

INTRODUCTION 

i r  Act of 197- charges the Administrator of 

the Environmental Protection Agency (EPA)  w i t h  the respons ib i l i ty  o f  estab- 

l i s h i n g  Federal standards of  performance fo r  new s ta t ionary  sources which 

may s ign i f i can t ly  contribute to  a i r  pollution. 

of performance for new stat ionary sources (SPNSS) will r e f l e c t  the diigr.2 

of emission l imitat ion achievable through application o f  the. best demonstrated 

control technology, taking in to  account cost  considerations. To assemble this 

background information, EPA u t i l i z e s  emission data obtained from po l lu t an t  

sources involved i n  the pa r t i cu la r  industr ies  being studied. 

In the lead bat tery industry,  emission control syster s a t  the ESB's 

These promulgated standards 

Buffalo, N2w York, plant  were se lec ted  by EPA f o r  an emission monitoring t e s t  

program. T h i s  t es t  program was designed t o  provide a portion o f  the emission 

data base used f o r  determining "best  control t2chnology" and f o r  developing 

ne\*) source atmospheric emission standards for t h 2  processes involved i n  the 

manufacturing of  lead ac.id ba t t e r i e s .  

this test program performed during the week of A u g u s t  23, 1976. 

- ihis report  represents t h ?  resul t s  of 

The ESB, Inc., p lant  produces two types of ba t t e r i e s ,  the wet charged 

bat tery and the dry charged bat tery.  

16 hours a day, f ive days a week. 

bat tery.  

off of No. 1 and involvss the second 2nd t h i rd  s h i f t .  

Tdo product manufacturing lines operate  

Line No. 1 produces the  wet (1e.d ac id)  

Line 80. 2 prcduces the dry charge battery and th i s  l ine  s p l i t s  

T h i s  dry charge 

1 



process l a s t s  15-17 hours. 

of the reclamation furnace of l i n e  No. 1 .  The control device was a Schniable 

wet scrubber (see F i g u r e  1 ) .  

outlets of the dry plate  charging process. 

wet scrubber (see Figure 2 ) .  

Sampling was conducted on the i n l e t  and o u t l e t  .. 

On l i n e  No. 2 ,  sampling was conducted on t h 2  

The control device was a Trimer 

EPA j o in t ly  engaged w i t h  Pedco Environmental Spec ia l i s t s  and Monsanto 

Research Corporation t o  measure the process emissions a t  the i n l e t  and o u t l e t  

o f  the Schnieble and Trimer scrubbers. 

responsible fo r  col lect ing,  cleanup, and analysis of a l l  samples related t o  

the source t e s t .  

fo r  moni tor ing  and recording necessary process parameters. 

Monsanto Research Corporation was 

Pedco Environmental Special is ts  personnel were responsible 

Monsanto Research Corporation conducted a total  of s i x  EPA-5 par t icu la te  

t e s t  runs a t  two t e s t  locations.  These consisted of three t e s t  runs a t  the 

i n l e t  t o  the Schnieble wet scrubber, th ree  t e s t  turns a t  t h e  o u t l e t  o f  the 

Schnieble scrubber (see Figure 1 ) .  Simultaneous sampling was conducted a t  

each of the two t e s t  locations d u r i n g  the  three t e s t  runs f o r  veloci ty ,  

moisture, and par t icuiate  u s i n g  EPA Method 5. 

Procedures section.) 

location during the three t e s t  runs f o r  an evaluation o f  e f f ic iency  o f  

(See Sampling and Analyticel 

Duplicate sampling was conducted a t  the o u t l e t  t e s t  

140ui t ica t ion  . I . =  o f  :PA Plethod 5. (See Figures 3a and 35.) Three pa r t i c l e  s i z e  

1e;ernimtions :32re performed a t  che i n l e t  and three a t  the o u t l e t  of the 

Schnieble scrubber. Tests were conducted us ing  a Brinks Cascade Impactor 

and an Anderson Cascade Impactor,respectively. Three t race  element samples 

were collected a t  the o u t l e t  of the Schnieble scrubber by means of an instack 

f i 1 t2r. 

* 
* 

i*?ention of the spec i f ic  company o r  product does n o t  cons t i tu te  endorsement 
by E2A. 

2 
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Visibje emission readings were recorded a t  the exhaust of the  Schnieble .', 

/' scrubber fo r  each o f  the  three t e s t  runs. This was done i n  accordance with 

/procedures detailed i n  EPA Method 9 ,  Visual Determination o f  the Opacity of," 
<- ~, .- 

~ 
~~~ - 

~ / ~ - -  
(E_missions from Stztionary Sources (see Appendix A ) .  

. . .~ -.--_---- - 

Simultaneous sampling was conducted a t  the  two t e s t  locat ions d u r i n g  

the three t e s t  runs for velocity,  moisture, and s u l f u r i c  acid mist u s i n g  

EPA Method 8 (see Sampling and Analytical Procedures sec t ions) .  

were r u n  on the two ou t l e t s  of the Trimer wet scrubber of the dry p la te  

charging process (see Figure 4 ) .  ' 

The t e s t s  

The EPA and contractor personnel arrived a t  the  plant  on August 33, 1976. 

Preliminary t e s t s  and measurements along w i t h  preparations f o r  tes t ing  were 

completed by the A u g u s t  23 date. 

August  23, 24, 25, and 26, 1976. 

Formal t e s t  runs were conducted on 

Appendix 6 l i s t s  project par t ic ipants .  

Volume I of this report  contains the following sections:  

The Surmary of Results and Discussion 

Process Description and Operation 

Sempling P o i n t  Locations 

Sampling and Analytical Test Procedures 

Volume I1 conta ins  Appendices de ta i l ing  descriptions o f  p rocedurs  used 

dur ing  sampling and analytical  operations along with example cz icu l . .=~ionj  

and copies of  f i e l d  and laboratory data sheets.  

7 
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11. SUMMARY AND DISCUSSION OF RESULTS 

PARTICULATE AND LEAD ( P b )  SAMPLING RESULTS 

Tables 1 through 8 sumar ize  the results of the pa r t i cu la t e  sampling a t  

the Schnieble scrubber i n l e t  and o u t l e t  i n , E n g l i s h  and metric un i t s ,  respec- 

t ively.  

a t  the above locations. 

Table 9 summarizes the r e su l t s  of sampling f o r  lead concentration 
~. 

Sampling was performed u s i n g  f4ethods 5 and lead (Pb)  determination 

method as explained i n  the sampling a n d  analytical procedures of t h i s  report .  

Lead ( P b )  method is a modification of Method 5 incorporating d i l u t e  ( . lN) 

n i t r i c  acid i n  the irnpingers and placing the  f i l t e r  behind  the impinger t r a in .  

Simultaneous sampling was performed a t  the ou t l e t  i n  order t o  obtain data 

verifying the reproducibil i ty of t h i s  sampling method. 

Tables 10 through 21 sumar ize  the resu l t s  of the sulfuric acid mist 

sampling a t  the out le t s  of the Trimer scrubber i n  E n g l i s h  and  metric un i t s ,  

respectively. 

dry formation process sampled a t  ou t l e t s  o f  the Trimer scrubbsr. 

Table 22 sumarizes  additional analyses performed on the 

Sampling was performed using I,lethod 8 as explained i n  the sampling and 

analytical procedures of this report .  

each cycle consisting of approximately 15-17 hours on ident ical  s tacks.  

werr2Rted simult~neous sampling i n  order t o  get a representable sample. 

completing two cycles, i t  was decided t h a t  ikthod 8 was not applicable t o  the 

low concentraticns o f  SO3 being ernitt?a from the Triner scrubber. 

The samples were.run i n  cycles w i t h  

This 

After 

Samples 

9 



were taken back t o  Monsanto Research Corporation laboratory and analyzed 

w i t h  a more sensi t ive method. Appendix C contains the f i e l d  data sheets 

for a l l  source t e s t s  conducted. 

. ... 

I 
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Table 9 

E.S.B., I N C .  
Pb RESULTS - BUFFALO, NEW YORK 

.- 

.- 

urn. Std. 

37.330 
37.349 
37.81 3 
43.414 
41.06 
42. a82 

43.67 
47.367 

47.871 

Imp. catch 

36.750 
4500.0 
6200.0 

23.8 
22 .o 
37.4 

109.4 
72.5 

30.2 

- 

F i  1 ter 
ca tch  

27.6 
35.4 
52.5 
23.0 
27. a 

18.4 
37.5 

37.5 
75.5 

Stack Gas Concen t ra t i an  
I pg/cu. F. 
I 
I Imp. &“,!I x 5 

T o t a l  Vm . 
3702.6 4922.3 
4535.4 6024.3 
6252.5 8198.2 

46:8 27.4 
49.8 31.54 
74.9 43.61 

117.8 115.5 
110.0 72.98 
102.7 31 - 5  

F i l t e r  x 50 To ta l  x 50 
Vm S t d .  1101, s t d  

4359.3 - 36.97 
47.4 
69.4 
26.5 53.9 
33.85 60.64 

.a267.7 - 
43.72 87.33 
19.4 124.3 
37.75 110.73 
75.7 107.3 

19 
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Sample No. j 

lA, Peroxide , 

2A, Peroxide I 

3A, Peroxide 
4A, Peroxide 
5A, Peroxide ; 
6A, Peroxide 
7A, Peroxide 
8.4, Peroxide 
lB, Peroxide 
2B, Peroxide 
3B, Peroxide 
bB, Peroxide 
5B, Peroxide 
6B, Peroxide 
7B, Peroxide 
8B, Peroxide 
field blank (H202) 
lab blank lO/29 
lab balnk 11/2/a.m. 
lab blank 11/2/p.m. 

lA, Isopropanol 
2A, Isopropanol 
3A, Isopropanol 
4.4, Isopropanol 
5A, Isopropanol 
6A, Isopropanol 
7A, Isopropanol 
8A, Isopropanol 
19, Isopropanol 
2B, Isopropanol 
3B, Isopropanol 
k 3 ,  Isopropanol 
53, Isopropanol 
68, Isopropanol 
78, Isopropanol 
88, Isopropanol 
f i e l d  blank (IPP.) 
12b blank 11/1 

.! 

DRY FORMATION RESULTS 
ESB, Inc. 

Cheektowaga, New York 

Table 22 

Absorb. 
( @  530 NM.) 

0.012 
0.012 
0.012 
0.010 

. 0.005 
0.013 
0.014 
0.012 
0.016 
0.017 

. '0.016 
0.013 
0.013 

. 0 . 0 i . i  
0.018 
0.012 
0.010 
0 
0 
0 .  

0.008 
0.005 
0.009 
0.014 
0.007 
0.007 
0.007 
0.006 
0.006 
0.013 
0.013 
0.012 
0.012 
0.012 
0.011 
0.012 
0.006 
0 

Total S u l f u r  
Collected As 

SO,. (mg) 
2.0 
2.0 
2.9 

(2.0 
<2.0 
.2.2 
2.4 
2.0 
3.6 

3 . 6  
2.2 
2.2 
<2.0 
3.8 
2.0 

X2.0 
0 
0 
0 

3.8 

<.2. 0 
X2.0 

2.4 
<2.0 
c2.0 
<2.0 
< 2 . 0  
X 2 . 0  
2.2 
2.2 
2.0 
2.0 
2.0 

< 2 . 0  
2.0 

<2.0 
0 

<2.0 . 
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Visible Emissions 

Opacity measurements were taken d u r i n g  the study by a qua l i f ied  observer 

Measurements were taken a t  the o u t 1  e t  t o  from Elonsanto Research Corporation. 

the Schnieble scrubber i n  conjunction with the source t e s t ing  a c t i v i t i e s .  

Tables 23 through 25 summarize v is ib le  emissions data a t  the Schnieble 

scrubber ou t l e t .  

sheets. 

Trace Metals 

Appendix D includes the v is ib le  emissions f i e l d  d a t a  

Trace metal samples were o b t a i n e d  from the o u t l e t  o f  the Schnieble 

scrubber i n  order t o  obtain a q u a l i t a t i v e  sample t h a t  would show i f  any other  

metals were present i n  s ign i f icant  amounts. 

ana lys i s .  Appendix E includes the t race  metals f i e l d  data sheets.  

Par t ic le  Size Sampling Results 

Table 26 summarizes trace metal 

Par t iculate  s i z e  samples were taken a t  the Schnieble scrubber i n l e t  and 

outlet .  

summarizes data a t  the  ou t l e t .  

data sheets. 

Tables 27 through 29 summarize data a t  the in le t  and Table 30 

Appendix F includes t h e  pa r t i c l e  si22 f i e l d  

3 3  
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Table 26. Qua l i t a t ive  Trace Metals Results 

. .  .. , .  . :  ~ . .  . , . . . . .  . . 

TEST NO. 
76-EAT-2 

001-701 
<o -02 

. <4. 
<4. 

0.9 
0.4 
4. 
6 
4 

<4. 
4. 
370. 
9. 

<9. 
0.2 
2 .  
90 

<0.4 
3700 
370. 
550. 
55. 
4. 

WWLE NO. 

00 1-70 2 001-733 
<0.02 ?zT;bT- 

(3 .. <4. 

c0.3 0.4. 
<3. 24. 

<o .2 
2.0 
16 : 
0.3 

( 3 .  
2: 

' 320'. 
8 : 

50.2 
5 
50. 
0.4 
3200 
320. 
480. 
50. 
3 .  

<a. 

. 

<0.1 
2 .  
6 .  
1. 
a. 
2 .  
90.. 
9. 

<9.. 
<0.2 

0.5 
20. 

<0.4 
3700 
550 
550 
55 
6 
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Run 1 

. Stage 
- 
nozzle 

0 
1 
2 
3 
4 
5 
6 
7 
F 

iiun 2 

~ t e g e  
Eozzle 

0 
1 
2 
3 
4 
5 
6 
7 
F 

- 

Run 3 

St2qe 
xozzle 

0 
1 
2 
3 
4 
5 
6 
7 
F 

DPC 
(microns-) 

'3.56 
3.56 
2.24 
1.50 
1 .04  
0.66 
0.33 
0.20 
0.14 

<O. 1 4  

DPC 
(microns 

'3.50 
3.50 
2.20 
1.48 
1.03 
0.65 
0.33 
0.20 
0.14 

c0.14 

DPC 
(microns) 

'3.51: 
3.54 
2.23 
1.50 
1 . 0 4  
0.67 
0.33 
0.20 
0.14 

<O. 1 4  

Andersen Particle Size Data 

Cheektowaga, New York 
ESB Inc. 

Wt. of Material (mg) 
4.17 
0.02 
0.03 
0.02 ' 

0 .01  

0.6 
1.7 
1.3 
1.7 

. .O.6 

Wt. of Material (mg) 

1.77 
0.01 
0.02 
0.2 

. 0.3 
0.6 
2.0 
1.6 
1 .3  
0.7 

Wt. or' Material (mg) 
6.27 
0 .01  
0.01 
0.02 
0.04 
0.3 
0.06 
0.6 
1.3 
0.3 

Wt. % 
41.08 

0.20 
0.30 
0.20- 
0.10 
5.91 
5.91 

16.75 
12.80 
16.75 

.- 

Wt. % 
20.82 
0.12 
0.24 
2 -35  
3.53 
7.06 

23.53 
18.82 
15.29 

8.24 

- 

Wt. j6 

66.63 
0.11 
0.11 
0 . 2 1  
0.42 
3.19 
0.64 

13 .81  

- 

6.38 

8.50 

Cum. Wt. % 
100.00 

58.92 
58.72 
58.42 

. 58.22 
58.12 
52.21 
46.30 
29 - 55 
16.75 

Cum. Wt. % 
100.00 

79.18 
79.06 
78.82 
76.47 
72.94 
65.88 
02-35 
23.53 

8.24 

Cum.  9 f t .  g 
100.00 

33.37 
33.26 
33.15 
32.94 
32.52 
29.33 
28.69 

. 8.50 
22.31 

.. . . 41 
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PROCESS DESCRIPTION AND OPERATION 

GENERAL DESCRIPTION O F  LEAD-ACID BATTERY NANUFACTURING 

B a t t e r y  manufactur ing beg ins  wi th  two u n r e l a t e d  ope ra -  

t i o n s ;  g r i d  c a s t i n g  and paste mixing. The g r i d s  a r e  g e n e r a l l y  

c a s t  from l e a d  hardened by t h e  a d d i t i o n  of between 6 and 1 2  

pe rcen t  antimony. 

Cas t ing  t echn iques  f o r  g r id s  va ry  wi th  t h e  a l loy  used ,  

t h e  type  of molds, and mold p r e p a r a t i o n  be fo re  casting. 

Grid c a s t i n g  machines can  have me l t ing  p o t s  a t t a c h e d  d i r e c t l y  

to  them o r  have a cen t r a l  p o t  fu rnace  from which t h e  molten 

l e a d  is e i t h e r  pumped or  f e d  by g r a v i t y .  Lead a l l o y  i n g o t s  

are mel ted  i n  t h e s e  gas -€ i r ed  l e a d  p o t s  a t  approx ima te ly  

700OF. T h e  produced g r i d s  are s e n t ' t o  the g r i d  p a s t i n g  

ope ra t ion .  

The p a s t e  making o p e r a t i n g ,  a batch-type p r o c e s s ,  t a k e s  

place i n  e i t h e r  a mul l e r ,  Day, or  dough-type mixer.  From 

600  t o  3 ,000  pounds o f  l e a d  o x i d e  i s  added t o  the mixer,  

wzter and s u l f u r i c  a c i d  i s  then  added, and t h e  mix tu re  is 

blended t o  form a s t i f f  p a s t e .  Because o f  t h e  exothermic  

c o n d i t i o n s ,  mixers  a r e  u s u a l l y  water - jacke ted  and a i r - c o o l e d  

to  p reven t  excessive t empera tu re  bui ld-up which c a u s e s  t h e  

paste t o  become stiff and d i f f i c u l t  to  apply t o  t h e  g r i d s .  
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Varying amounts of expander and o t h e r  c o n s t i t u e n t s  are  added 

depending on whetiner a p o s i t i v e  o r  nega t ive  p a s t e  b a t c h  i s  

desired. The t i m e  of t h e  mixing c y c l e  i s  dependent  on t h e  

type  of  mixer u t i l i z e d .  Mixing c y c l e s  range  f r o m  1 5  minutes  

up t o  an hour  i n  ' du ra t ion .  

P a s t i n g  machines force t h e  lead s u l f a t e  p a s t e  i n t o  t h e  

i n t e r s t i c e s  o f  t h e  g r i d  s t r u c t u r e  a t  p roduc t ion  rates exceed- 

' i n g  200 p l a t e s  per minute  ( the ,  g r ids  are called plates  a f te r  

t h e  p a s t e  h a s  been a p p l i e d ) .  The f r e s h l y  p a s t e d  p la tes  are. 

t r a n s p o r t e d  by a h o r i z o n t a l  c h a i n  through a t empera tu re  

c o n t r o l l e d ,  hea ted  t u n n e l  abou t  20 f e e t  long,  where t h e  

s u r f a c e  water  i s  removed. Th i s  a l lows  t h e  p l a t e s  t o  b e  

s t acked  wi thout  s t i c k i n g  t o g e t h e r .  I t  i s  impor t an t  t h a t  

on ly  t h e  s u r f a c e  water b e  removed s i n c e  t h e  p l a t e s  depend on 

mois ture  t o  produce t h e  chemical  r e a c t i o n  w i t h i n  t h e  p a s t e  

wh i l e  c u r i n g  - very  much s i m i l a r  t o  a cemen t i t i ous  process. 

The p l a t e s  are cu red  f o r  about  7 2  hours  t o  i n c r e a s e  plate  

s t r e n g t h .  

Following t h e  c u r i n g  s t a g e ,  t h e  p l a t e s  n e  norinally 

s e n t  t o  t h e  th ree -p rocess  ope ra t ion .  This  o p e r a t i o n  encom- 

p a s s e s  , s t ack ing ,  burnin'g,  ' ,and assembly. F i r s t ,  t h e  p l+ te s  

are  s t acked  i n  a n  a l t e r n a t i n g  p o s i t i v e  and n e g a t i v e  b lock  

format ion .  

i? . su la t= .  t h e  o p - s i t e l y  charged plates whi le  p e r m i t t i n g  f r e z  

I n s u l a t o r s  are  sandwiched between each  p la te  t o  

i o n i c  flow. - 
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These d i v i d e r s  are made from m a t e r i a l s  such a s  wood, t r e a t e d  

paper ,  p l a s t i c ,  o r  rubber .  While machines have been des igned  

which can s t a c k  t h e  p l a t e s  and s e p a r a t o r s  a u t o m a t i c a l l y ,  

hand s t a c k i n g  i s  coinmon, even i n  some r e l a t i v e l y  l a r g e  

p l a n t s .  

Leads (pronounced l e e d s )  are welded to  t h e  t a b s  of each 

p o s i t i v e  p l a t e  and each  nega t ive  p l a t e ,  f a s t e n i n g  t h e  

assembly (e lement )  t oge the r .  Th i s  i s  t h e  burn ing  o p e r a t i o n .  

An a l t e r n a t i v e  t o  t h e  welding or burn ing  p rocess  i s  t h e  

"cast s t r a p "  p rocess .  I n  t h e  l a t t e r ,  molten l e a d  is  poured 

around and between t h e  p l a t e  tabs,  t h u s  forming t h e  connec- 

t i on .  Then a p o s i t i v e  and n e g a t i v e  t e rmina l  i s  welded t o  

t h e  e le3ent .  The completed e lements  can  go to  e i t h e r  t h e  

w e t  o r  d r y  b a t t e r y  l i n e s .  

I n  t h e  w e t  b a t t e r y  l i n e ,  e lements  are p laced  w i t h i n  

cases made of d u r a b l e  p l a s t i c  o r  ha rd  rubber .  Covers eqzipped 

wi th  openings and l e a d  i n s e r t s  are a l i g n e d  so t h a t  t h e  

t e rmina l s  p r o j e c t  o u t  of t h e  i n s e r t s .  The cove r s  are s e a l e d  

t o  t h e  c a s e s  and t h e  b a t t e r i e s  are f i l l e d  wi th  d i l u t e  sul- 

. 

f u r i c  a c i d  and ma2e ready  for format ion .  

The o n l y  d i f f e r e n c e  between t h e  w e t  b a t t e r y  and t h e  d r y  

b a t t e r y  p rocess  i s  t h a t ,  f o r  d r y  b a t t e r i e s ,  t h e  e l e m e n t s  a r e  

formed p r i o r  t o  be ing  p l aced  i n  a s e a l e d  case. 

b a t t e r i e s  are sh ipped  wi thou t  a c i d .  S u l f u r i c  acic? is t hen  

aclded t o  t h e  battsr:r a t  t h e  p o i n t  of u s e .  This  g i v e s  t h e  

The d r y  

I 
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b a t t e r y  a n  i n d e f i n i t e  s h e l f - l i f e .  

Formation i s i a  chemical p rocess  wherein t h e  i n a c t i v e  
1 l ead  o x i d e - s u l f a t e - p a s t e  i s  conver ted  i n t o  a n  a c t i v e  elec- 

t rode .  Formationl i s  e s s e n t i a l l y  an ox ida t ion - reduc t ion  

r e a c t i o n  wherein !the p o s i t i v e  p l a t e s  are o x i d i z e d  from l e a d  

oxide  t o  l e a d  pe rox ide ,  and t h e  n e g a t i v e  p l a t e s  are reduced 

from l e a d  ox ide  t o  m e t a l l i c  l e a d .  This  i s  accomplished by 

p l a c i n g  t h e  unformed p l a t e s  i n ' a  d i l u t e  s u l f u r i c  a c i d  solu-  

t i o n  and connec t ing  t h e  p o s i t i v e  p l a t e s  to  t h e  p o s i t i v e  p o l e  

o f  a dc  source  and t h e  nega t ive  p l a t e s  t o  t h e  n e g a t i v e  p o l e  

o f  t h e  d c  sou rce .  

1 
1 

\<hen manufactur ing wet l ead -ac id  b a t t e r i e s  it i s  common 

p r a c t i c e  t o  place t h e  cells  i n t o  the b a t t e r y  cases, p l a c e  

t h e  l i d  on  t h e  b a t t e r y ,  and add s u l f u r i c  a c i d .  The plates  

are  then  formed w i t h i n  t h e  b a t t e r y  case i t s e l f .  A f t e r  

formation,  t h e  s p e n t  a c i d  i s  dumped from t h e  b a t t e r i e s ,  new 

acid added, and a boos t  charge  g iven  t o  t h e  b a t t e r y .  The 

u n i t  is t hen  r eady  for  use  and o n l y  r e q u i r e s  d e c o r a t i o n  and 

manufac tu re r ' s  markings.  

. .  

The p l a t e s  used i n  d r y  b a t t e r i e s  are formed i n  one of 

s e v e r a l  ways. Some p l a t e s  a r e  i n d i v i d u a l l y  formed i n  t anks  

of s u l f u r i c  a c i d  and then  assembled. However, most d r y  

b a t t i r i e s  a re  m d e  by assembling t h e  p l a t e s  i n t o  t h e  e lements  

beforehand. Thi completed e l e m e n t s  a r e  then  forme2 i n  one 



. .  . . .  . .  

of . two  manners. F i r s t ,  t h e  e lements  themselves  can  b e  

p laced  i n t o  l a r g e  t a n k s  of s u l f u r i c  a c i d ,  e l e c t r i c a l l y  

connected,  and formed. Sone companies p l a c e  t h e  assembled 

elements  d i r e c t l y  i n t o  t h e  b a t t e r y  case. T h e r e a f t e r ,  t h e  

formed e lements  are  removed, t h e  a c i d  dumped, and t h e  cases 

and e l emen t s  r i n s e d  and d r i e d ,  reassembled and sh ipped  d r y .  

Formation t a k e s  anywhere from one t o  f o u r  days.  WJst 

p l a n t  u se  a 36-to-48-hour forming c y c l e .  

i s  h igh  d u r i n g  t h e  f i r s t  24 t o  3 6  hour s ,  t h e  lower d u r i n g  

t h e  remain ing .12  hours .  

ba t t e ry ,  s i z e .  F igu re  shows a t y p i c a l  b a t t e r y  p l a n t  f low 

diagram. 

PROCESS DESCRIPTION.FOR E S B ' s  BUFFALO PLANT 

The cha rg ing  r a t e  

The ampere ra tes  a r e  dependent  upon 

E l e c t r i c  S to rage  B a t t e r y ' s  (ESB) Buf fa lo  p l a n t  has a 
' 

c a p a c i t y  o f  1800 b a t t e r i e s / d a y  and a normal o p e r a t i n g  o u t p c t  

of 1500 b a t t e r i e s / d a y .  Both . w e t  and d r y  b a t t e r i e s  a re  

.. 

produced. F igu re  is a schematic  diagram o f  t h e  ESB f a c i l i t y .  

The major f a c i l i t i e s  i n c l u d e  g r i d  c a s t i n g ,  p a s t e  mixing, 

t h e  three-process  ope ra t ion ,  and format ion .  There is a l s o  a 

smal l  p a r t s  c a s t i n g  u n i t  and a leal!  reclaim pot. 

r e c e i v z s  i t s  lead ox ide  and l e a d  from an o u t s i d e  sou rce .  

The p l a n t  

Gr ids  are c a s t  on s i x  g r i d  c a s t i n s  machines which 

receive l e a d  from two me l t ing  p o t s .  

t h a t  t h e r e  are r . q l i g i b l e  p a r t i c u l a t e  an2 l e a d  exissions 

from t h i s  p r o c e s s ,  i t  i s  n o t . c o n t r o l l e d .  

S ince  t h e  coinpany feels 

- 
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One p a s t e  miser  i s  used fo r  bo th  p o s i t i v e  and n e g a t i v e  
. .  

p a s t e s .  Dry l e a d  qx ide  powder i s  loaded i n t o  t h e  p a s t e  . 

mixer from b a r r e l s .  

t h e  c y c l e .  

t ype  F61BL, low energy cascade  type ,  4 1 0 0  acfm w e t  s c r u b b e r  

wi th  a p r e s s u r e  drop  o f  abou t  7 t o  8 inches  W.G. When l e a d  

oxide  i s  loaded i n t o  t h e  mixer, t h e  d u s t  created i s  p u l l e d  

through a hood and d u c t  system t o  a baghouse. 

Water and s u l f u r i c - a c i d  is added d u r i n g  

The  mixer emis s ions  are  c o n t r o l l e d  by a SchneibLe, 
r+ 

Fin i shed  g r i d s  a r e  pas t ed ,  d r i e d  and s to ' red .  The p l a t e  

d ry ing  ovens a r e  vei..ted t o  t h e  atmos?here by n a t u r a l  d r a f t .  

The d r i e d  p l a t e s  can  be  s e n t  t o  format ion  i f  t h e y  a r e  to  b e  

used i n  making d r y  b a t t e r i e s  or t o  t h e  th ree -p rocess  o p e r a t i o n  

when making w e t  b a t t e r i e s .  

The d r y  formation process is t o t a l l y  enc losed  and  is 

vented through two Tr i -Mer  f a n  s e p a r a t o r s  which a r e  i n s t a l l e d  

i n  p a r a l l e l .  These u n i t s ,  des igned  t o  o p e r a t e  w i t h  a w a t e r  

sp ray ,  w e r e  ope ra t ed  i n  a d r y  mode. Th i s  i s  normal p rocedure  

for t h e  p l a n t .  S u l f u r i c  acid m i s t  i s  c o l l e c t e d  and r e c y c l e d .  

P a r t  02 t h e  c leaned  a i r  from each  scrubber  i s  r e t u r n e d  t o  

t h e  formatFon room fo r  ven?ilat . ion 2nd t h 2  remainder  is 

exhaus ted  t o  t h e  atmos2here v i a  two s t a c k s .  A f t e r  f o rma t ion ,  

t h e  e lements  are dried,  r i n s e d ,  and s e n t  t o  t h e  t h r e e -  

p rocess  ope ra t ion .  

The t h r e e - p c c s s s  o p e r a t i o n  for bo th  dry 2nd w e t  b a t t e r y '  
. .  manufzcture  co~s:s-:s of  s t a c k i n g  the? p l a t e s ,  elernent bu rn ing  
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t o  eonnect t h e  p l a t e s ,  c e l l  s e t t i n g  ( i n s e r t i n g  t h e  assem- 

b l i e s  i n t o  a b a t t e r y  c a s e )  and p o s t  burn ing .  The s t a c k i n g  

o p e r a t i o n  and l e + d  ox ide  r e c e i v i n g  emissions are vented i n  a 

cormon d u c t  t o  a 7500 acfm Mikro-Pulsaire ,  t y p e  8FTV, f a b r i c  

f i l t e r .  C e l l  s e t t i n g  and p l a t e  welding emiss ions  a re  vented  

i n  a common d u c t  t o  an  i d e n t i c a l  f a b r i c  f i l t e r .  

exhaus t s  are, i n  t u r n ,  duc ted  t o  a common s t a c k .  A 4 0  

horsepower f a n  p rov ides  t h e  s u c t i o n  f o r  bo th  baghouses.  

Both baghouse 

A f t e r  t h e  th ree -p rocess  o p e r a t i o n ,  t h e  d r y  b a t t e r i e s  

are washed, pa in t ed  and sh ipped  whi le  t h e  w e t  b a t t e r i e s  a r ?  

s e n t  t o  formation.  Acid m i s t  from t h e  w e t  forming room is  

ven te2  through a H e i l  wa te r  sp ray  scrubber .  W e t  ba t te r ies  

are washed, pa in t ed  and shipped fo l lowing  t h e  fo rma t ion  

p rocess .  

Deformed g r i d s ,  p o s t s ,  connec to r s  and sqme s c r a p  plates  

are remel ted  i n  a r e c l a i m  fu rnace  and formed i n t o  l e a d  p i g s  

to b e  reused .  Most s c r a p  p l a t e s  and ,e l emen t s  a l o n g  w i t h  

reclaim fu rnace  s lag are sent back t o  t h e  l e a d  smelter f o r  

recovery .  'The r ec l a im fu rnace  and t h e  small  p a r t s  c a s t i n g  

f a c i l i t y  a re  vsntec? i n  .= corxon d u c t  t o  a Schne iS le  casc::Ss 

type  scrubbp-r.. 

NOPAKG P R O C E l S  OPERqTiON 

Source  ':-?sts were performed on iiugust 23-26, 1965. The 

d r y  fo,T,ation procsss ar.d t h e  r ec l a im fu rnace  were t e s t e d .  

The t e s t  locak ions  are show3 i n  F iqxre  . Both sc rubbe r  
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o u t l e t  s t a c k s  were sampled s imul t aneous ly  f o r .  t h e  fo rma t ion  

process  and i n l e t  and o u t l e t  samples were c o l l e c t e d  concurrent-  

l y  a t  t h e  Schne ib le  cascade  sc rubbe r .  

Dry Formation 

For d r y  format ion ,  t h e r e  a r e  t h r e e  r e c t i f i e r s  supp ly ing  

power t o  t h e  format ion  tanks .  The r e q u i r e d  ampere h o u r s  f o r  

each forming c y c l e  v a r i e s  w i th  t h e  amount of t o t a l  active 

m a t e r i a l  on t h e  p l a t e s .  The ampere r a t e  depends on t h e  

formation t i m e .  Normally, format ion  t i m e  is s i x t e e n  hours.. 

Each format ion  t ank  has  a number o f  s l o t s .  T y p i c a l l y ,  

fou r  nega t ive  p l a t e s  a r e  p l aced  i n  one s l o t  fol lowed by 

t h r e e  p o s i t i v e  p l a t e s  i n  t h e  n e x t  s lot .  This  sequence i s  

repea ted  u n t i l  t h e  t ank  i s  f i l l e d  ( t h i s  i s  c a l l e d  a 3 an? + 
drop  r a t i o  because o f  a 3 p o s i t i v e  p l a t e  t o  4 nega t ive  p l c t e  

r a t io ) .  The naximum load ing  of t h e  format ion  t anks  i s  a 4 

and 5 drop  ratio. T h i s  drop r a t io  is used when one  rec t iz ie r  

is down o r  a n  increase i n  p l a t e  p roduc t ion  i s  needed. A 

f i v e  pe rcen t  s u l f u r i c  a c i d  s o l u t i o n  i s  used f o r  t h e  format ion  

p rocess .  

Normal o p e r a t i n g  procedures  involve load ing  t h e  p l a t e s  

i n t o  t h e  format ion  t anks  and swi t ch ing  on t h e  r e c t i f i e r s  

du r ing  t h e  day s h i f t  and s h u t t i n g  of f  t h e  system s i x t e e n  

hours  l a t e r  on t h e  n i g h t  s h i f t .  

Lead Recla in  

The r ec l a im fu rnace  i s  ope ra t ed  on an  as-neesed b a s i s .  
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During operation, the pot temperature is maintained at 

approximately 8OO'OF. 

about 600°F so the lead remaining in the pot will not 

solidify. 

Otherwise, the temperature is kept at 

7 I 

Lead scrap is added periodically from barrels or other 

,. scrap containers. After dumping, the operator stirs the p o t  

to agitate the contents so that the metallic lead will go to 

the bottom of the pot, while the s l a g ,  floats to the sur- 

face. This slag is skimmed from the liquid metal surf+ce 

and dumped into barrels for shipment to a smelter-. 

is formed as a light-brown powder. 

accommodate more scrap, another batch of scrap is dumped 

into the pot. The lead is poured when enough accumulates to 

form ten 50 to 60 pound pigs. 

PROCESS OPERATION DURING SOURCE TESTS 

Dry Formation 

The slaq 

When the reclaim po t  can 

The concurrent source.test at the outlets of the two 

Tri-E!er scrubbers were performed on August 23-25, 1976 at 

test sites A an6 B (See Figure 1 .  These were perfo,m?cZ 

during two 16-hour formation cycles (the cycle on August 2 3  

and 24 will be designated cycle 1 and the August 2 4  and 25 

cycle will be designated cycle 2 ) .  Tests lA, 1B through 3A, 

and 351 were cci~.pleted during cycle 1 and tests 4 A f  4B throcgh 

a:%, ax? 8 3  we.z:: ssrforms? during cycle 2. 



! 

One rectif.ier was not operating during each cycle 

because of an electrical malfunction. Cycle 1 was a 3 and 4 

drop with a total of 5350  pounds of active material. 

2 was a 4 and 5 drop with a total of 7 7 6 0  pounds of active 

material. Table' shows important parameters for each 

test. 

Cycle 

The packed beds were back flushed prior to cycle 1 and 

after cycle 2 was complete. They were not washed between 

cycles. There was no significant pressure drop increase 

during the tests. Although the scrubber nameplates specifi- 

ed a maximum pressure drop of 2.3 inches W.G. ,  the manometer 

readings for both scrubbers ranged from 3.5 to 3.7 inches 

W.G. Each scrubber €an was stopped momentarily'to obtain a 

manometer zero reading to confirm proper manometer calibra- 

tion. Each manometer read zero when its respective far. was 

turned off. 

Lead Reclaim 

Three tests were performed on the inlet and outlet of 

the Schneible scrubber on August 2 5  and 26, 1976.  

charged during each test: was 9 5 0 ,  8 9 0 ,  and 1120 pounds for. 

tests 1C and lD, 2C and 2D, and 3C and 3D, respectively. 

The charge during the tests consistea mostly of imperfect 

plates. These are thousht to generate more emissions than 

The scrap 

defective Srils or small parts due to the paste in the 

plates. Table shows importznt procsss pzramsters for 

each lead reclaim source test. 
- 
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. SmzLl parts production was not operating during any 05 

the tests. The scrubber was visually inspected during tho 

tests to determine that it was operating normally. 

inspection consisted of observing the fan indicator light 

and the water flow from the unit. 

This 
1 

l 
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APPENDIX 

PROCESS ENGINEERS F I E L D  NOTES TAKEN DURING SOURCE T E S T S  



FORM A 

POMER INPUT TO FORMATION PROCESS 

TRI-MER SCRUBBER STACKS 

ESB,  BUFFALO 

DATE 

1) T o t a l  t e s t  t i m e  123 rnin - 
3 )  N o r m a l  r ec t i f i e r  r ead inqs : .  
2 )  N o .  of rec t i f ie rs  on s t ream '6 

- -- 
Uni t  $1 U n i t  #2 Uni t  :3 

Amp hours  

v o l t s  

4 )  P7eight of a c t i v e  mater ia l  i n  p l a t e s  d u r i n g  cycle - lb - 
p l a t e s ,  o r  57-50 lb t o t a l  weight  - per p l a t e  x - 

5 )  N o r m a l  maximum weight  o f  a c t i v e  mater ia l  formed d u r i n g  
a given  c y c l e  $+ 2 r d d - 4  

# t a  * 3  



/- 

. .  

PROCESS MONITORIMG FORM 

FOR TRI-MER STAC1:S 

ESB, BUFFALO f l h t  4;q;;sH Y ; i D  p m  

v o l t s  

FORM B 

T r i - M e r - U n i t  4 1 ,  AP, 
--*----- 
T r i - M e r  U n i t  4 2 ,  AP, 

---- - _.-- 
R e c t i f i e r  4 1  

i n .  W G 

i n .  W.G - 

amp* 

v o l t s  --.------- 
Rect i f ie r  e 2  

amp-koats 
v o l t s  -- 

R e c t i f i e r  $ 3  

63 



FORM A 

POWER INPUT TO FORNATION PROCESS 

j TRI-MER SCRUBBER STACKS 
E S B ,  BUFFALO 

Amp h o u r s  

TEST NO. '! 3 
1) Tota l  t e s t  t i m e  

3 )  N o r m a l  rectif ier readinas: .  

min. 

2 )  No.  of rec t i f ie rs  on stream -> 
- - . U n i t  D1 U n i t  t 2  U n i t  5 3  

P d r I - C T  -;ti!, b#n t , '+  t l w c J  
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. .  FORM B 

ESB, BUFFALO 

- ! I ’ S  I Z ’ Z Q C  J Z  

_ ,  2 3 1 

TEST PJO. 24 g 
- 
Rei 

Tri-Mer Unit #I, @, 
-A:. in W G 
Tri-Mer Unit C2,  AP, 
in. W . G .  

Rectifier #1 
amp- h r  s 
volts 

3.5 3.5 3:5 
----- - -- 

3 , b  3,6 3 , 6  --. - - -I 
-- 

/7/ 
-. -- --------. ---____ 

Rectifier # 2  

amp-hours 

Rectifier $ 3  

278 27s 27: 

---- volts i21 / L I  /ZL 

amp-hrs 2b1(  - 7 L J  ZbO 

i /+q volts 

k Z  
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" . POWEX INPUT T O  FORMATION PROCESS 

.. TRI-MER 'SCRiJRBER . STACXS 
. .  

E S B ,  BUFFALO 

3M-T  6 TEST NO. 

1) T o t a l  test  t i m e  /I$' min .  

3) Normal r e c t i f '  i e r  r ead inas :  
2) No. o f  r e c t i f i e r s  on strem 'L ' 

& - ~  

------ 
. .  ... U n i t  $1 U n i t  # 2  U n i t  $3- . .  

. VLrlcS LJ,tl hours 

' .  & . A I  8" - r I B (  

V o l t s  

lb 4 )  h k i g h t  of a c t i v e  m a t e r i a l  i n  p l a t e s  dur ing  c y c l e  --. 
--- 

p e r  p 1 a t e . x  - - 

a given  cycle & lb 

P l a t e s ,  O r  2350ib t o t a l  weight 

5) Normal maximum w e i  h t  of a c t i v e  m a t e r i a l  formed d u r i n g  - 

. .  
66 
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. .  

. . .  
. .  .FOILY A 

!' . .  POWZR INPUT 'TO FONTION PROCESS 
. !  '. , ..:.: . . 

. .  . 
4 

- 
1 TRI-MER SCRUBBER.ST;\CKS 

4n.C?9 ESB, BUFFALO 

TEST NO. &w 
1) Total  t e s t  t i m e '  l a b  rnin. 

2 )  NO. o f  r e c t i f i e r s  on s t ream 
3 )  Normal r e c t i f i e r  r ead ings :  

DATE . $/>y/7 b . ,  

2- 
--- . :Unit  #1 U n i t  1 2  U n i t  : 3  . 

/ 

Amp hours  
v o l t s  

4 ) '  Weight of a c t i v e  m a t e r i a l  i n  p<ates d u r i n g  c y c l e  - l b  . 
. .  

p e r  p l a t e ' x  - p l a t e s ,  o r  ' 7 7 & i b  t o t a l  weight  

5 )  Normal maximum weight  o f  a c t i v e  material formed dur ing  

. a g iven  c y c l e  l b  

.. 

. .. 
. .  

t 1 . $ 3  

M Y 4 f l . ~  07 59 1114 

YSC 5 

6 -5i3X 

4 4 5  P- -1' 

. .  
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FORM B 

. .  
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,FORN A 

POWER INPUT 'TO FORMATION PROCESS 
TRI-MER SCRUBBER.STACKS 

, ESB, BUFFALO 

TEST NO. 5 A  $ 5.B 
1) Total test t i m e  a3 min. 

3 )  Normal r e c t i f i e r  re.adings: 

DATE :h$/7( , 

. .  

2 )  No. of r e c t i f i e r s  on stream a 
. - .  

... Uni t  41 U n i t  8 2  Uni t  $ 3  
F p  hours  

Volts , .  n/ A, . :. .. .I 

4 )  Weight of a c t i v e  material  i n  p l a t e s  dur ing .  cyc le  - 
per p 1 a t e . x  - p l a t e s ,  o r  7 76 d Ib t o t a l  weight  - - .. 

5 )  Normal maximum weight o f  a c t i v e  m a t e r i a l  formed d u r i n g  

a given  c y c l e  j4 lb - 
.. 

.. . 
. .  

. .  
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FORM A 

POTJER INPUT 'TO FORMATION PROCESS 
. .  TRI-MER SCRUBBER.STACKS I .  ,; v 

.. 1 ESB, BUFFALO 

. - TEST NO. d'pl + L'J3 DATE %/,;7/7 
.. 1) T o t a l  t e s t  t i m e '  / a /  mi;. 

2) No. o f  r e c t i f i e r s  on stream 
3) Normal r e c t i f i e r  readinqs :  

. .  

. .  2- 7 t .  

- . .  -- 
... Unit  $1 Uni t  # 2  U n i t  Z 3  

Amp hours 
v o l t s  

/2,, 4 .>' . .. 
d 

l b  . 4 )  Weight of a c t i v e  mater ia l '  i n  p l a t e s  d u r i n g  c y c l e  - . .  
* 

.' . . .  p e r  p l a t e ' x  

5 )  Normal maximum weight  of a c t i v e  m a t e r i a l  formed d u r i n g  . 

p l a t e s ,  or  7 7 6 Q l b  t o t a l  weight  

a given c y c l e  +r L 

.. 
. .  

?. . . 
/ *  * w. O h \ P  
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. .  
, PROCESS MONITORIMG FORM 

FOR TRI-MER STACKS 5TARt q:05 gn .  . .  

. .  . .  
. .  . .  

570s //.'ob p. ESB, BUFFALO 
.. 
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. .  . .  
. .  .FORM A 

POWER INPUT 'TO FORNITIOP.I PROCESS 
TRI-MER SCRUBBER.STACKS 

ESB, BUFFALO 

i 

. .  

. .  . .  .. 

TEST NO. '74 47 8 
1) T o t a l  test t i m e  min .  

3 )  Normal r e c t i f i e r  readinqs :  

DATE :/JqJ ~ . i j / 7  6 
. .  . .  . 

2 )  No. of r e c t i f i e r s  on stream a- 

p e r  p l a t e ' x  - P l a t e s ,  or  7760 l b  t o t a l  weight  - 
5)  Normal maximum weight of a c t i v e  m a t e r i a l  formed d u r i n g  

a given  c y c l e  % 16 

.. . .  

. .  

. ,  

. .  
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FON4 A 
. .  .. . 

.. POWER INPUT TO FORMATION PROCESS 

TRI-MER SCRUBBER. STACKS 
I ESB, BUFFALO 

. ' TEST NO. % A  

4 )  

5) 

_ .  

.: . 
i .  

. 
T o t a l  t e s t  t i m e  f )  3 min. 
No. o f  r e c t i f i e r s  on stream 
Normal r e c t i f i e r  r ead ings :  --- 

... Uni t  t l  U n i t  It2 U n i t  4 3  

Amp hours  h, 4 \.. . .: V & d  -d~%%.. L., . 

v o l t s  &+jP 
Weight of a c t i v e  m a t e r i a l  i n  p l a t e s  du r ing  cycle lb . - 

' p e r  p l a t e ' x  - p l a t e s ,  o r 7 7 6 0  lb t o t a l  we igh t  

Normal maximum weight  o f  a c t i v e . m a t e r i a 1  formed d u r i n g  
: . . .  

a g iven  cycle 

. .  

1 

i ~. ! . .  . .  
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' TEST 

FORM B 

PROCESS MONITORIXG FORM 
FOR TRI-HER STACKS 

ESB, BUFFALO 

Tri-Mer U n i t  $11 AP, 

Tri-Mer U n i t  $ 2 ,  API 

R e c t i f i e r  #I 

---- i n .  V J . G .  

' in. W . G .  

--- 

-- -- ..-. _I 

amp-hrs 
volts -----.-- --- 

R e c t i f i e r  #2 

amp-&=- 
volts - 

112 
i.5. 13. 5 

. .  77 



FOR?? C 

PROCESS MONITORING FORM 
FOR SCHNEIBLE SCRUBBER STACK 

ESB, BUFFALO 

TEST NO. I(' . + I b  

-----.-- - _ _  . - - 
Observation 

.I :qs (Answer " y e s "  or "no") - 
L!5- x$. z 3 /!! L. 

1 2 ? - 3  4 
I 
! , .. - . 

I 
Scr.ubber : 1 . 1  
Fan indicator light is on Yej 1 Y C ~  i y4.C 

V @  s i Y d /  Ye 5 - ...... Nater . discharging from unit -... ~ ~ .. . .- -__-_____ - 

I ) i /  --, Small Parts Casting: 
Operation appears normal 
Operator started shift I 

with empty binc 
/ - -__--- 

Reclamation: 
vi 5 .YL 7 Operation appears normal 

U 
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FORM D 

LEAD THRUPUT FOR. PROCESSES VENTED 

TO SCHNEIBLE SCRUBBER 

ESB, BUFFALO 

TEST NO. ' 1  c 4 T) DATE ! , / i ; / 7 b  . 
1) Tota l  tes t  t i m s  b? m i n .  

2 )  Weight o f  s m a l l  p a r t s  manufactured dur ing  8-hr s h i f t  0 l b  

740 l b  3 )  
4 )  

d u r i n g  an 8-hr s h i f t  d , d ,  l b  

5 )  
d u r i n g  an  8-hr . s h i f t  1 1 4 ~ 1 ~ s  l b  

1 

' ' WeiSht of s c r a p  charged t o  fu rnace  during- r_e st 
Normal weight  o f  sma l l  p a r t s -  manufactured 

Normal 'weight o f  s c r a p  charged t o  fu rnace  

scrap w ;+I, a i I& h ;I;+ 

-7% < 8 . 
Calcu la t ion '  o f  l ezd  th rupu t  d u r i n g  t e s t  

_ _  . . 
4 
u 

3:o 4 

= 3 YO.  .+ 27 b -t 3 50 3 2 90 + a 50 = /3s0a . 



FORM C 

PTOCESS MONITORING FORM 

FOR SCHNEIBLE SCRUBBER STACK 

ESB,  BUFFALO S T A G  7 : 3 %  

Scrubber: 
Fan indicator light is on 
Water discharging from unit 

Operation appears normal 
Operator started shift 
with empty bins 

Operation appears normal' 
Operator is weighing scrap 

-- .-.- - -.... .. . 
Small Parts Casting: 

- .--- 
Reclamation: 

5.17 -__ \ -- % :27 %:4y 
Observation 

(Answer "yes" or "no") 



FORM D 

LEAD THRUPUT FOR-PROCESSES VENTED 

TO SCHNEIBLE SCRUBBER 

ESB, BUFFALO 

xXc,&J AD DATE y/Zb,/?Q 
' 

TEST NO. 

1) Total' t e s t  t i m e  (,b min. 
2 )  Weight o f  small  p a r t s  manufactured dur ing  8-hr s h i f t  0 l b  

4 )  

5 )  

3 )  Weight o f  s c r a p  charged t o  f u r n a c e  dur ing  d&.h& e st 3 4 0  l b  
Normal weight  of small  p a r t s '  manufactured 

N o r m a l  weight  of  s c r a p  charged t o  furnace  

d u r i n g  an 8-hr s h i f t  ,4J, f i .  l b  

d u r i n g  an  8-hr s h i f t  da>.e l b  

a v a ; / a  L;I;/~ 
ui:t.x 

C a l c u l a t i o n  of l ead  t h r u p u t  d u r i n g . t e s t  .- 
- .. . 

.*- 



FORM C 

PROCESS MONITORING FORM 

FOR SCHNEIBLE SCRUBBER STACK 5 7 ~ 6  /o:G.if &.-, 

ESB, BUFFALO $.Tor I f :  I+,&. lh- 
! 

3 f , d  3E, TEST NO.. 

----.-.-- ' C L  ++.'Id 1) 
I .- __ -_- 

Observa t ion  
( A n s w e r  "yes" or  "no"] - 

1 

Scrubber:  

Fan i n d i c a t o r  l i g h t  i s  on 
Water d i s c h a r g i n g  from u n i t  -.. _ .  ._____.________ 

Small P a r t s  C a s t i n g :  

Cpera t ion  appea r s  normal 
Operator  s t a r t e d  s h i f t  
w i t h  empty, b i n s  - __ 

Reclamat ion:  
Opera t ion  appears  normal 
Opera tor  i s  weighing scrap 

~- 
4 - 2 ?- , 3  

I ! 
. .  ! 



LEAD TIiRUPUT FOR PROCESSES VEXTED 

TO SCIINEIBLE SCRUBBER 

ESD, BUFFALO . 
DATE X 3r. 76 

- i  
TEST NO. 3 c  ,I-/] 3D 

i,' 1) Total test t i m e  ( ~ [ o  min.  
2 )  

3 )  

4 )  

5) 

Weicjht of smal l  p a r t s  m a n u f a c t u r e d  t l u r i n g  9-hr ,shiEt  

Elorml weigh:  of s m a l l  p a r t s  m a n u f a c t u r e d  

Normal w e i q h t  O E  s c r a p  c h a r g e d  tc f u r n a c e  

0 . 15 
a NeiqhL  of s c r z p  c':?arr;ecl tc f u r n a c e  during &dx=-sii??: f<> I 1 . -  //>.n l'c 

. d u r i n g  a n  8 - h r  s h i f t  /vs,$ 10 
during an 8 - h r  shift f i lu , c r  l b  

. .  

L?JUy 
 calculation of -kexl thruput  d u r i n g  ' t es t  4L/L !-/A LYtI-1 

.HU-(.~)EOJ + r u&+-~.ep------- . l b e d  

G 'i .*A 
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. IV. LOCATION OF SAMPLING POINTS 
i 

e,  

il Figure 1 depicts the Schnieble scrubber and the system tha t  i t  serves 

along w i t h  a cutaway version o f  the ou t l e t  stack and fan hous ing .  

sampling location is  positioned as shown on the  14-inch diameter ver t ical  

cylindrical stack and thus was sampled from two.ports separated by 90" a; 

required by EPA I4ethod 1 .  

used a t  this location. 

a total  of 8 p o i n t s  was u t i l i zed .  

The o u t l e t  
II 

figure 5 i s  a diagram o f  the t raverse  points 

The duct was d iv ided  i n t o  equal annular areas ,  and 
.~ . 

Figure 6 depicts the sampling duct fo r  i n l e t  C.  The i n l e t  t o  the 

Schnieble scrubber is an 18-inch diameter diagonal cylindrical  duct,  and 

t h u s  was sampled from two ports  separated by 90" as required by EPA blethod 1.  

Figure 7 is a diagram of the traverse points used a t  this location. Th9 

duct was divided in to  equal annular areas,  and a total  of 16 points was 

ut i l ized.  

Figure 2 depicts the Trimer scrubber and  the system t h a t  i t  serves 
* 

along w i t h  a cutaway version of the two o u t l e t  stacks A and 6. 

sampling location i s  positioned as shorn on the 32-inch diameter ver t ical  

cylindrical s tacks,  and thus was sampled simultaneously from two ports  

separated by 90" as required by EPA Method 1 .  

traverse points used a t  t h i s  location. 

annular areas,  and a tc1i21 o f  48 points was u t i l i zed .  

The ou:let 

Figure 8 i s  a diagram o f  the  

The duct was divided in to  equal 

* 
Since tnere were ti.10 identical  stacks,  they were labeled "A" and "6," w i t h  
"A" being closest  t o  t h e  edg2 of the roof. 
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Figure 5 .  S C H F 3 A T I C  DIAGRAM OF SIL'LPLING P O I N T  LOCATfON 

O W L E T  STACK S C F N I E B L E  SCRUBBER 

Distance 
(inches) 

e 
10-112 
13 
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SC:I:IIEBCE SCRUBBER ...... -- .. ...... 

__- __- 
i Figure 6. Sampling duct for inlet C. 
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Figure 7 .  SCHEMATIC DIAGRAM OF SANPLIPIG POINT LOCATION 
INLET STACK SCHNIEBLE SCXUBBER 

D i s  tanc 
(inches 
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Figure 8 .  SCHDWTIC DIAGRAM OF SAMPLING POINT LOCATION 
OUTLET STACKS (A & B) T R I X R  SCRIBBER 

Distance 
gos i t ion  (inches) - 
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4 - V .  SAMPLING AND ANALYTICAL PROCEDURES . 
'/ 

All samples obtained a t  the Schneible scrubber ou t l e t  stack and i n l e t  
1 duct followed the procedures outlined i n  EPA Method 5 and EPA d r a f t  !*lethod 22 

(see Appendix G ) .  

shown by Figures 3A and 36. 

In t h i s  instance, simultaneous sampling was employed as 

The t e s t  procedure f o r  the ou t l e t  duct was a modification of the EPA 

Method 5 t r a in .  

instead of before the impingers as i n  the EPA Method 5. 

The f i l t e r  i s  located between the t h i r d  and  fourth i,xpincjers 

A l l  samples obtained a t  the Trimer scrubber ou t l e t  stacks f o l l o x 2 d  t h 2  . 
procedure outlined i n  EPA Method 8. '  In this instance, simultaneous sampling 

was required froin the two identical  stacks from the same scrubber as shown i n  

Figure 2. 

Par t ic le  s i z e  sampling a t  the i n l e t  and ou t l e t  of the Schneible scrubber 

was done using the Brinks Cascade Impactor and the Anderson Par t ic le  Sizer.  
All opacity d a t a  were obtained according t o  EPA Method 9.  2 

Appendix H contains the Sample Identification Log and Appendix i 

represents example calculations.  

'EPA Standards of Performance fo r  Ne;i Stationary Sources, Federal Register, 
Volune 36, No. 247, December 23,  1971. 

2Fed?ral c__ Reaister, Voltine 39, Elo. 279, Nov~rcSer 1 2 ,  197G. 
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